














252 La Revue de Santé de la Méditerranée orientale, Vol. 10, No 3, 2004

Editorial

Road safety: the potholes of neglect
H.A. Geziary,1 H. El Sayed,2 S.J. Hussain3 and H.I. Sakr3

1Regional Director, World Health Organization, Regional Office for the Eastern Mediterranean, Cairo,
Egypt.
2Clinical Epidemiology Unit, Faculty of Medicine, Suez Canal  University, Ismailia, Egypt (email:
heshamel2002@yahoo.com).
3Injury and Violence Prevention Unit, World Health Organization, Regional Office for the Eastern
Mediterranean, Cairo, Egypt.

Stepping up its response to the global road
safety crisis, the World Health Organization
(WHO) dedicated the theme of World
Health Day 2004, celebrated on 7 April, to
road traffic injury prevention. This year’s
slogan, “Road Safety Is No Accident”,
stresses that road traffic injuries do not
happen by mere chance. Most such injuries
are both predictable and preventable. Con-
ventional thinking around the concept of
“accidents” has changed drastically, as
road traffic injuries have become one of the
most important public health issues of the
new century. World Health Day 2004 was
an important opportunity to highlight this
issue, and the facts that contribute to the
problem in order to strengthen collective
efforts to curb the growing epidemic of
road traffic injuries.

As every day bids us goodbye, as many
as 3000 people will have been killed and
100 000 more injured on the world’s roads
[1]. The toll is heavy and the impact often
lasts longer than we imagine, very often
forever. To pay due respect and bring rec-
ognition to the millions who are killed and
injured as a result of road crashes annually,
the “World Day of Remembrance for Road
Accident Victims” is observed across the
world on the third Sunday of November
every year. This year, it is of even greater
significance as the long neglected issue of

road safety has received more attention
than usual.

The World Health Day campaign also
witnessed the launch of the joint WHO/
World Bank World report on road traffic
injury prevention, which focuses on the
specific role of public health and described
the magnitude of road traffic injuries, risk
factors for such injuries and ways to pre-
vent them [1].

Driving new efforts to reduce the global
burden of road traffic injuries are resolu-
tions of the United Nations General Assem-
bly and the World Health Assembly. In April
2004, the United Nations General Assembly
adopted resolution 58/289 on “Improving
Global Road Safety” [1] in which it invited
WHO to act, in collaboration with the Unit-
ed Nations regional commissions, as a co-
ordinator on road safety issues within the
United Nations system. In May 2004 the
World Health Assembly accepted the invita-
tion in resolution WHA57/10 on “Road
Safety and Health” [2].

Some may wonder why WHO and the
health sector should take the lead in an is-
sue such as road safety, which has tradi-
tionally been the domain of the transport or
police sectors. The fact is, however, that
road traffic crashes pose a major public
health problem that has long been neglect-
ed. It is health workers who must witness
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their awful, and largely avoidable, conse-
quences [2]. Moreover, the health sector,
by virtue of its effectiveness in producing
science-based evidence, can contribute
significantly to the identification of effec-
tive interventions to reduce this burden.

Globally, road traffic crashes claim the
lives of some 1.2 million people every year,
and about 20 million to 50 million people are
injured or disabled [1]. They account for
2.6% of all disability-adjusted life years lost
and 2.1% of global mortality. Almost 50%
of this global mortality is borne by people
between the ages of 15 and 44 years—
among the most productive years of life
[1].

Low-income and middle-income coun-
tries account for about 90% of global mor-
tality due to road traffic crashes. Since the
1980s, these countries have shown an in-
crease in deaths due to road traffic injuries,
in contrast to an overall decrease in high-
income countries [1]. If current trends per-
sist, by 2020 the annual deaths and
disabilities due to road traffic injuries will
have dropped by 30% in high-income
countries. Globally, however, they will
have risen by 60%, signifying an immense
increase in the annual toll of deaths and dis-
abilities from road traffic injuries in low-in-
come and middle-income countries [3].

Besides the devastating human losses,
economic losses due to road traffic injuries
are enormous. Estimates suggest that their
cost accounts for 1% to 2% of the gross
national product of different countries,
amounting to approximately US$ 520 bil-
lion globally [4]. Of this, US$ 65 billion is
borne by developing countries—more than
the amount such countries receive in devel-
opment aid in a year.

Over the past decade, the number of
road traffic deaths has been rising steadily
in the WHO Eastern Mediterranean Region

[5,6]. In 2002, the mortality rate from road
traffic injuries in the Region was 26.4
deaths per 100 000 population, the second
highest in the world after the African Re-
gion [7].

There are many reasons for the high
number of casualties in the Eastern Medi-
terranean Region. The high burden of road
traffic injuries among vulnerable road us-
ers—including pedestrians, children, and
bicycle/motorcycle and public transport
users—is characteristic of most countries
of the Region. Pedestrians account for al-
most half the deaths due to road traffic
crashes in the Region [8]. Furthermore,
emergency services and medical facilities
are often inadequate, and vehicle conditions
and protective devices are generally below
internationally accepted standards. Over-
crowding of vehicles and poor infrastruc-
ture, such as substandard roads and lack of
safe pedestrian facilities, are other contrib-
uting factors [9]. Overcrowding at times
tends to manifest in many dangerous
forms; in most low-income countries of
the Region it is common to see people (par-
ticularly schoolchildren) sitting atop an
overcrowded public vehicle.

There are other economic and social
dimensions to the issue of road safety. It is
also an issue of equity. Studies have shown
that individuals from disadvantaged socio-
economic groups or living in poorer areas
are at greatest risk of being killed or injured
as a result of a road traffic crash. To make
matters worse, poorer populations often
cannot afford health care at the more so-
phisticated private health facilities. More-
over, when the breadwinner of a family
becomes disabled or dies, the family is
pushed deeper into poverty [10].

In recent years there has been growing
realization of the escalating problem of road
traffic injuries among countries of the East-
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ern Mediterranean Region. A number of ef-
forts and interventions are being undertak-
en by the countries to tackle the issue at
different levels [2]. However, many chal-
lenges are yet to be addressed. One of the
major challenges related to road traffic in-
juries in the Region is the poor quality of
data. Even if data at some level exist, often
there may be significant discrepancies be-
tween the figures issued by the various
sectors involved in the recording and re-
porting of road traffic crashes and injuries.
There is an urgent need to assess the actual
situation in different countries realistically
and thoroughly. Data collection and re-
search on various risk factors of road traf-
fic injuries is one of the major
responsibilities of the health sector in this
respect [2].

Establishing evidence-based knowledge
and creating awareness about the magni-
tude of the problem should serve as the
first step to enable countries to develop ef-
fective and sustainable strategies and inter-
ventions for the prevention of road traffic
crashes and their sequelae. These should be
tailored to fit regional conditions and varia-
tions among countries of the Region with
respect to cultural and socioeconomic con-
siderations. Such strategies must also be
complemented by systematic follow up of
the implementation and evaluation of adopt-
ed interventions.

Improving road safety will entail strong
political commitment and priority at all lev-
els of government in collaboration with
other public and private stakeholders. A
multisectoral approach is essential, with
one lead agency identified for coordinating
efforts of the different sectors involved.
The contribution of key sectors, such as

health, transport, education, police and fi-
nance, together with other stakeholders is
vital. The lead agency should be given all
necessary resources and made publicly ac-
countable.

While working for the creation of a
safety-conscious culture and environment,
road safety should encompass the protec-
tion of vulnerable road users. Comprehen-
sive and sustainable solutions should
involve equitably setting up a less hostile
traffic environment for everyone, particu-
larly those most at risk.

Legislation continues to be crucial, but
laws can only work when the public is con-
vinced that they will be enforced. The atti-
tude of law enforcement personnel in this
respect is pivotal. They should follow and
abide by all traffic regulations themselves
at all times [2]. Efforts to create a “traffic
atmosphere” that is congenial to all seg-
ments of society should not be limited to a
one-time activity, but should be part of a
sustained and systematic process.

Strengthening pre-hospital and trauma
care for road traffic victims is another cru-
cial task. Many lives can be saved if appro-
priate and competent post-crash treatment
is provided in well coordinated and well
equipped establishments.

In conclusion, World Health Day should
not be merely an event to celebrate but a
commitment towards a cause, dedication
to an objective and a promise for a better
future. The problem of road safety and
road traffic injuries must be tackled and the
time to act is now. Together, we must push
for commitment and further action at glo-
bal, regional and country levels to stop the
death toll on our roads and contain a grow-
ing epidemic that is largely avoidable.
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ABSTRACT We evaluated contraception continuation rates and discontinuation reasons in Zahedan among
1741 women from 1998–2000. By Kaplan–Meier technique continuation rates were 92% for low dose com-
bined hormonal oral contraceptives (OC), 86% for a levonorgestrel-releasing implant, 82% for intrauterine
devices (IUD) and 53% for medroxyprogesterone acetate at the first year. After 3 years, continuation was
78% for levonorgestrel implant, 70% for OC, 60% for IUD and 44% for medroxyprogesterone acetate. The
commonest reason for discontinuing OC and medroxyprogesterone acetate was changing method; for IUD
and levonorgestrel-releasing implant, the commonest reason was side-effects. By Cox regression model,
continuation rate and contraceptive type were significantly related to health centre.

Taux de poursuite de la contraception et raisons d’abandon à Zahedan (République islamique
d’Iran)
RESUME Nous avons évalué les taux de poursuite de la contraception et les raisons d’abandon à Zahedan
chez 1741 femmes durant la période de 1998 à 2000. Le taux de poursuite, calculé selon la technique de
Kaplan-Meier, s’élevait à 92 % pour la pilule contraceptive orale combinée à faible dosage hormonal, à 86 %
pour les implants libérant du lévonorgestrel, à 82 % pour les dispositifs intra-utérins (DIU) et à 53 % pour
l’acétate de médroxyprogestérone durant la première année. Après trois ans, la poursuite de la contracep-
tion était de 78 % pour les implants au lévonorgestrel, 70 % pour les contraceptifs oraux, 60 % pour les DIU
et 44 % pour l’acétate de médroxyprogestérone. La raison la plus courante pour l’abandon des contraceptifs
oraux et de l’acétate de médroxyprogestérone était le changement de méthode ; pour les DIU et les implants
au lévonorgestrel, les effets secondaires constituaient le motif le plus courant. En utilisant le modèle de
régression de Cox, le taux de poursuite et le type de contraceptif étaient significativement liés et ils différaient
selon le centre de santé.
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Introduction

The quality of family planning services is
an important determinant of contraceptive
use because it is likely to affect contracep-
tive continuation [1]. By controlling repro-
duction, women will be able to reach other
goals besides having children [2]. All per-
sonnel involved in family planning projects
are aware that to attract new users, they
must keep previous users. The rate at
which users discontinue a method of con-
traception is one of the major indicators of
quality of use [3]. High discontinuation
rates can increase the number of unwanted
and high-risk pregnancies. In 15 Asian
countries more than half of unwanted fer-
tility was due to either a contraceptive fail-
ure or discontinuation of a method [1].

Many studies have investigated the con-
tinuation of contraceptive methods. A study
in Egypt revealed that the continuation rate
of contraceptive methods was 88% for the
first 6-months, 75% for 12-months and
56% for 24-months. Three predictive fac-
tors were important for discontinuation:
side-effects, female age and method type.
In Benin and Eastern Africa, the continua-
tion rate of contraceptive injections was
51.9% for the first year [3]. In a study in
the United Kingdom, the continuation rates
for a levonorgestrel-releasing implant
system (Norplant, Wyeth Laboratories,
Taplow, United Kingdom) and IUD were
72% and 55% respectively after 24 months
[4].

A comparative multicentre clinical trial
of oral contraceptives was conducted in
Malaysia, Egypt, Thailand and Mexico and
revealed that the 11-month discontinuation
rate was 28.8% [3]. Discontinuation rates
due to menstrual problems, side-effects
and other medical reasons were 7.1%,
5.1% and 3.8% respectively [3]. In the
United States of America, 36% of injection

consumers discontinued the method be-
cause of side-effects and menstrual disor-
ders and 39% because of weight increase,
headache, mood change and acne [3].

The main goal of family planning
projects is to improve the quality of contra-
ceptive methods; therefore, the rate of dis-
continuation of contraceptive methods is
one of the main indicators of quality of us-
age. Because high rates of discontinuation
are major problems for family planning
programmes, an evaluation of their effec-
tive factors is necessary [2].

Zahedan is in the province of Sistan and
Baluchistan in the south-eastern part of the
Islamic Republic of Iran. The province
borders Pakistan and Afghanistan on the
east and the Oman Sea on the south. There
are 7 towns in the province and Zahedan is
central. Zahedan has a population of ap-
proximately 500 000 people. About 60% of
the people use contraceptive methods.
Family planning indices in this province are
lower than for the country as a whole. In
our country, the national health system is
based on the primary health care (PHC) ap-
proach and one of the reproductive health
strategies is to enhance the quality of ser-
vices in family planning programmes.

There is not enough information about
continuation rates of contraceptive meth-
ods in Zahedan, so our aim was to study
contraception use, continuation and dis-
continuation and their causes. Understand-
ing the causes of discontinuation can
facilitate consultations with clients and im-
prove the quality of service.

Methods

This was a historical cohort study, which
used documents in the health centres in Za-
hedan in 2001. All women in our study
were Iranian and had started a contracep-
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tive method, including low dose combined
hormonal oral contraceptive pills, intrauter-
ine devices (IUD), medroxyprogesterone
acetate or levonorgestrel implant between
early 1998 and late 2000. We divided the
city into 5 areas and randomly chose 1
health centre from each area. All necessary
information was gathered from these 5
centres. Files without the required informa-
tion were excluded from the study (6%). A
total of 1741 samples were studied. Of
these, 388 (22.3%) who used mini pills
(lynestronol) were excluded from the anal-
ysis. Therefore, 1353 women were includ-
ed: 853 women who started with low
dose combined contraception, 224 with
medroxyprogesterone acetate, 222 with
IUD and 54 with levonorgestrel implant.
Chi-squared, one-way analysis of variation,
log-rank, Cox regression model and
Kaplan–Meier were used for data analysis.

Results

The mean ages of women and their hus-
bands were 27 ± 5.7 years and 33 ± 8.2
years respectively. Of the women, 53.6%
were illiterate or with elementary education

and 89.6% were housewives. The mean
number of children was 2.8 ± 1.9. The
mean age of the last child was 2.8 ± 1.7
years. Overall 71.2% of women used dif-
ferent kinds of oral contraceptive pills,
12.9% used medroxyprogesterone acetate,
12.7% used IUD and 3.1% used levonorg-
estrel implant. One-way ANOVA showed a
significant relation between women’s age
and number of children to method type (P
< 0.05). The mean age and the mean num-
ber of children were lower for women who
used low dose combination hormonal oral
contraceptive pills and IUD than for those
who used medroxyprogesterone acetate
and levonorgestrel-releasing implant sys-
tems. Chi-squared analysis did not show
any significant relationship between job and
method type, but there was significant rela-
tion between education and method type (P
< 0.001). Women with higher education
were more likely to use IUD and levonorg-
estrel-releasing implant systems whereas
women with less education were more like-
ly to use medroxyprogesterone acetate.

Table 1 shows the continuation rates of
contraceptive methods during the 3 years
from 1998–2000 in Zahedan. In the first 12

Table 1 Continuation rates of contraceptive methods used in Zahedan from early 1998 until
late 2000

Levonorgestrel-  IUD Medroxyprogesterone Low dose combined Duration of
releasing implant  (%) acetate (%) OC pills (%) use (months)
(%)

86 82 70 92 6

78 76 54 83 12

78 74 47 78 18

78 68 44 73 24

78 68 44 72 30

78 60 44 70 36

IUD = intrauterine device.
OC = oral contraceptive.
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months, medroxyprogesterone acetate was
least likely to be continued and low dose
combined hormonal oral contraceptive pills
were most likely to be continued. At 18
months low dose combined hormonal oral
contraceptive pills and levonorgestrel im-
plants were the most likely to be continued.
From 24 to 36 months, levonorgestrel im-
plants had the highest continuation rate,
followed by low dose combined hormonal
oral contraceptive pills, IUD and medrox-
yprogesterone acetate respectively. The
continuation rate for levonorgestrel im-
plants levelled off at 78% after 12 months.

The continuation rates of the 4 contra-
ceptive methods were not significantly re-
lated to age, age of husband, education,
education of husband, number of children
or age of last child by log-rank test. How-
ever, log-rank test showed a significant dif-
ference in continuation rates of different

contraceptives (P < 0.001) (Figure 1).
Continuation rates among the 5 health cen-
tres were also significantly different (P <
0.001) (Table 2). Levonorgesterol was not
entered into the analysis because the sam-
ple size was not adequate. A Cox propor-
tional hazards model was used to evaluate
the possible effects of contraceptive meth-
ods on the continuation rate adjusted for
the centre effect. In this way, we could cal-
culate the odds ratios for contraceptives
adjusted for centre in the model.

Based on the Cox regression model, the
chance of discontinuing medroxyprogest-
erone acetate was 3.3 times that of oral
contraceptive pills (P < 0.001); discontinu-
ing IUD was 6 times that of oral contracep-
tive pills (P = 0.006); and discontinuing the
levonorgestrel implant was 1.3 times that
of oral contraceptive pills (P = 0.55).
Among all studied women, 31% discontin-

Figure 1 Comparison of continuation rates of 4 contraceptive methods over 3 years (log
rank = 70.98, df = 3, P < 0.0001)
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ued the methods for different reasons and
56.3% continued. There was no informa-
tion available about the outcome of the oth-
er 12.7%. Overall 21.7% of the women
changed their methods 1–3 times during
those 3 years.

Table 3 shows reasons for discontinua-
tion. The commonest reason for low dose
combined hormonal oral contraceptive pills
(84.9%) and for medroxyprogesterone ac-

etate (84.9%) was to change contraceptive
method and the commonest reason for IUD
(68%) and for levonorgestrel implant
(62.5%) discontinuation was side-effects.

Discussion

The most commonly used method in the
Zahedan was oral contraceptive pills,

Table 2 Continuation rates of contraceptives by health centre from 1998–2000

Centre Low dose combined OC Medroxyprogesterone acetate Intrauterine device
6 m 12 m 18 m 6 m 12 m 18 m 6 m 12 m 18 m
% % % % % % % % %

1 83 72 71 57 29 22 82 74 74

2 98 83 75 79 73 64 92 – –

3 99 95 90 92 81 74 82 75 71

4 96 86 79 65 36 – 78 76 76

5 85 74 68 48 29 19 75 75 63

LR = 35.14, df = 4, P < 0.001 LR = 45.3, df = 4, P < 0.001 (Too few events to analyse)

OC = oral contraceptive pills.
m = months.
LR = log rank; df = degrees of freedom.

Table 3 Frequency distribution of discontinuation reasons based on methods used

Reason for Low dose combined IUD Medroxyprogesterone Levonorgestrel-
discontinuation  OC acetate releasing implant

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

Change of method 337 84.9 8 16 73 84.9 3 37.5

Pregnancy while
using 41 10.4 3 6 3 3.5 – –

Desire to have a
child 10 2.5 3 8 – – – –

Side-effects 6 1.5 34 68 8 9.4 5 62.5

Other reasons 1 0.7 1 2 3 2.2 – –

Total 395 100 49 100 87 100 8 100

OC  = oral contraceptive pills.
IUD = intrauterine device.
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which is similar to the United States of
America and 15 Asian countries, whereas
the commonest method in Egypt was IUD
[1,3,5]. In Zahedan medroxyprogesterone
acetate and IUD are the most commonly
used methods after oral contraceptive pills.
In our study women with more years of
education were more likely to use
levonorgestrel implant and IUD and women
with fewer years of education were more
likely to use medroxyprogesterone acetate.
In Egypt, methods were not significantly
related to education [3]. A larger proportion
of women in our Zahedan study were edu-
cated than in the Egyptian study; therefore,
the difference might have been due to edu-
cation in Egypt that affected the behaviours
of uneducated and educated women simi-
larly.

There was no significant relation be-
tween method and type of job in our study,
which is similar to results from the Egyp-
tian study [3]. Women who used levonorg-
estrel implant and medroxyprogesterone
acetate were older than users of other
methods in this study and in Egypt [3].
This was probably due to the relationship
of number of children to method used;
women with more children may look for
more effective methods even though they
are not interested in using permanent meth-
ods.

The continuation rate of low dose com-
bined hormonal oral contraceptive pills was
92% in Zahedan and 72% in the USA in the
first 6 months [5]. It rose to 83% in Za-
hedan after 1 year and was 52% in Egypt
and 40.8% at Benin after 1 year [3,6]. The
continuation rates of low dose combined
hormonal oral contraceptive pills were 73%
and 70% after 2 and 3 years in Zahedan,
which were higher than in similar studies. A
study in Tehran found that the highest per-
centage of duration of use was > 4 years
(33%) [7].

Medroxyprogesterone acetate continua-
tion rates are 54% at 12 months, 44% at 24
months and 44% at 36 months. In Egypt,
they were 43% at 1 year and 40% at 2
years. In Benin, they were 51.9% in the
first year and in a cohort study 42% at 1
year and 21% at 2 years [3,8]. These re-
sults indicate low continuation rates of in-
jection among women in various countries.
These rates may be due to side-effects that
prompt women to change the method.
Women with less education were initially
more interested in this method because
they were not aware of its side-effects and
when they encountered the first side-
effect, they discontinued use.

IUD continuation rates were 76% at 12
months, 68% in at months and 60% at 36
months in Zahedan. In Isfahan they were
79% at 1 year and 59% at 2 years [9]. IUD
continuation rates were 72% at 1 year and
63% at 2 years in Egypt [3]. In Scotland
the IUD discontinuation rate was 55% at 1
year, in India it was 65% at 4 months, and
in Papua New Guinea it was 92% at 1 year
[4,7,10]. The IUD continuation rate in Za-
hedan therefore was higher than in other
places. Most IUD users in Zahedan had
higher education and probably chose the
method with more initial knowledge; there-
fore, they were less likely to change the
method.

Levonorgestrel implant continuation
rates were 78% at 1 year, 78% at 2 years
and 78% at 3 years. Levonorgestrel implant
continuation rates were 79% at 1 year and
69% at 2 years in Egypt. In Singapore, they
were 90%, 78%, 70%, 61% and 42% for
the first year and each year up to 5 years
[4]. In Scotland, it was 72% for 24 months
[4]. The results of our study, therefore, are
similar to other studies perhaps because the
women in our study who used this method
were more educated. Continuation rates
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were constant from month 12 onwards;
we conclude that those who use the
levonorgestrel implant for 1 year are likely
continue it from then on. In our study only
54 women used the levonorgestrel implant
and perhaps the small number of users af-
fected the results. With a larger sample, we
might observe different results.

Log-rank test showed that the continua-
tion rates of the 4 studied methods were
not related to the woman’s education, hus-
band’s education, number of children, or
age of the last child. In the USA, variables
such as specific side-effects, age, quality
of patient–provider interaction and psycho-
logical variables were not predictive of oral
contraceptive discontinuation [5].

In Zahedan, 31% of women discontin-
ued methods during the 3 years of our
study and the commonest reason was
changing method. During the 3 years,
21.7% of women changed their methods
1–3 times. Discontinuation is a common
event in all countries as 9%–34% of wom-
en discontinue methods due to service
quality [1]. In Egypt, side-effects and
health concerns of the method were the
commonest reasons for discontinuation
[3]. Common user complaints and side-ef-
fects were the reasons for discontinuation
that were related to the methods, but these
types of reasons also included mispercep-
tions regarding relative risks of methods
and low tolerance for a method’s disadvan-
tages [6].

In Zahedan, the main reason for low
dose combined hormonal oral contracep-
tive pills discontinuation was changing
method, but in Tehran it was medical rea-
sons [7]. In other studies the main reason
of discontinuation was menstrual disorders
[3]. Side-effects were the main reason for
discontinuation in the USA [5]. Discontinu-

ation of oral contraception and its later re-
use indicates hurried selection of methods.

The commonest reason for IUD dis-
continuation in Zahedan was side-effects;
this was similar to Egypt and 15 Asian
countries, whereas in Isfahan the main rea-
son for discontinuation was changing the
method [1,3,9].

The commonest reason in Zahedan for
medroxyprogesterone acetate discontinua-
tion was changing method. Only 9%
changed because of side-effects, whereas
side-effects were the commonest reason
for its discontinuation in Mashhad, Egypt
and the USA [3,11]. In another cohort
study menstrual disorders were the main
reason for discontinuation [7]. Levonorg-
estrel implant discontinuation in Zahedan
was due to side-effects, which is similar to
studies in Isfahan, Egypt and India
[3,7,12]. Since only 8 of 54 women dis-
continued levonorgestrel implant in Za-
hedan, we cannot draw a clear conclusion.

The continuation rates of contraceptive
methods in the health centres in Zahedan
were significantly different. With the Cox
model we even observed a difference by
type of method at each centre. Some rea-
sons for these differences might be varying
styles of communication in the initial inter-
view with a new client, the quality of field-
worker care, and client and staff expec-
tations and interactions in the centres
[10,13,14]. It has been reported that proper
consultations when a women is choosing
the injection method of contraception is an
effective strategy to decrease discontinua-
tion [7]. We need more studies to under-
stand effective factors so that we can make
changes towards improving continuity of
contraceptive methods.

Counselling should emphasize the pos-
sibility of side-effects and inform women
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that most side-effects are transient. Con-
sultations should also identify backup
methods for women. Follow-up visits
should be scheduled for 6 months after a
prescription is written.
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ABSTRACT We studied patterns of antenatal care in low- versus high-risk pregnancies in Lebanon comparing
538 women after delivery in urban Beirut with rural Baka’a. Most women had 9 antenatal care visits with an
obstetrician, starting in the first trimester. Care for high-risk and low-risk pregnancies was similar in terms of
type of provider, number of visits and timing of first visit. More high-risk women had advice about special diets,
supplements and laboratory tests. Maternal and fetal outcomes showed that, controlling for area and pregnan-
cy risk, more antenatal visits were associated with fewer preterm deliveries, more caesarean sections and
fewer cases of postpartum depression. Overall, differences between risk groups were small.

La surveillance prénatale dans les grossesses à bas risque par rapport aux grossesses à haut risque
au Liban
RESUME Cette étude a examiné la surveillance prénatale dans les grossesses à bas risque par rapport aux
grossesses à haut risque au Liban en comparant 538 femmes après l’accouchement dans la ville de Beyrouth
et dans la Bekaa rurale. La majorité des femmes avaient effectué neuf consultations prénatales chez un
obstétricien à partir du premier trimestre de la grossesse. La surveillance pour les grossesses à bas et à haut
risque était similaire eu égard au type de prestataire, au nombre de consultations et au moment de la première
consultation. Les femmes à haut risque étaient plus nombreuses à avoir reçu des conseils concernant les
régimes alimentaires particuliers, les suppléments et les examens de laboratoire. L’issue pour la mère et le
fœtus a montré que, en tenant compte de la zone et du niveau de risque de la grossesse, un plus grand nombre
de consultations prénatales étaient associées à un nombre plus faible d’accouchements prématurés, à un plus
grand nombre de césariennes et à un nombre plus faible de cas de dépression du post-partum. Dans
l’ensemble, les différences entre les groupes à risque étaient peu importantes.
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Introduction

Current antenatal care (ANC) programmes
originate from patterns that were developed
and practised in the early twentieth century.
Since then, their core content has remained
unchanged except for the introduction of
certain new technologies due to advances
in medical knowledge in industrialized
countries. Unfortunately, the bulk of the
content of ANC programmes is based on
tradition rather than on solid evidence of
effectiveness linking them to better preg-
nancy and baby outcomes. This was first
recognized by Cochrane who recommend-
ed the investigation of antenatal care prac-
tices [1]. More recently, the US Public
Health Service Expert Panel on the Content
of Prenatal Care noted that many of the
studies conducted to evaluate existing ANC
lacked scientific rigour [2]. Only lately
have ANC programmes been subjected to
rigorous criticism and review to try to de-
sign new programmes that are cost-effec-
tive in terms of quality of care, client
satisfaction and health care service compe-
tencies and that improve obstetric and neo-
natal outcomes [3].

In an attempt to look at the various ele-
ments of ANC (such as frequency of visits,
content, providers and pregnancy out-
comes), several studies have shown that
new models can be introduced without risk
to maternal or prenatal outcomes. A ran-
domized controlled trial conducted in Zim-
babwe, a developing country, showed that
a major reduction in the number of visits
was compatible with good perinatal out-
comes and lower cost [4]. In the WHO
systemic review of randomized controlled
trials of routine ANC, the research group
showed that a reduction in the number of
ANC visits could be possibly introduced
into clinical practice without harmful ef-

fects on the mother or the baby [5]. Spe-
cifically, the WHO ANC trial research
group tested a new model of routine ANC
visits which did not affect maternal and
perinatal outcomes [6]. In addition, there is
a continuing debate concerning the optimal
provider—an obstetrician or a midwife—
for routine prenatal and intrapartum care
for low-risk pregnant women [7–9].

In the Middle East region, less than 70%
of pregnant women receive some form of
antenatal care [10]. Lebanon, a Middle
Eastern developing country, has a health
care system that is highly medicalized and
expensive. In Lebanon, antenatal care is
mostly provided by obstetricians according
to the model of industrialized countries, in
the absence of any standard guidelines or
evidence-based practices. Data from a na-
tional survey on maternal and child health in
1996 revealed that in the previous 5 years
around 87% of pregnant women received
antenatal care [11]. The obstetrician pro-
vided antenatal care for 93% of them, and
supervised 80% of the deliveries compared
with 16% of deliveries supervised by mid-
wives. Despite these favourable indicators,
the maternal mortality rate in Lebanon is
104 per 100 000 live births.

The content of antenatal care in terms
of number of visits, quality of care, health
care provider and other constituents had
never been investigated in local surveys in
Lebanon. This study aimed to provide a de-
scriptive profile of antenatal care practices
in terms of the frequency and content of
visits and the type and practice of the pro-
vider. It also compared the patterns of ante-
natal care according to geographical area
(Beirut versus Beka’a) and whether the
pregnancy was low-risk or high-risk. Fur-
thermore, the study investigated the associ-
ation of ANC practices with maternal and
fetal outcomes.
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Methods

This was a secondary analysis of a pro-
spective investigation of women delivering
in selected hospitals in 2 areas in Lebanon:
the capital city, Beirut, and a rural agricul-
tural area 60 km away from Beirut, Beka’a.
The investigation comprised 2 phases. In
the first phase, all women in the maternity
wards of 9 hospitals who delivered in the
period October 1997–October 1998, and
who gave their consent, were asked to re-
spond to a questionnaire within 24 hours of
delivery. None refused to participate.
Women were then interviewed a second
time in their homes 2–3 months later. A total
of 538 women completed the first inter-
view, of whom 396 were followed up (giv-
ing a follow-up rate of 74% overall: 68% in
Beirut and 80% in the Beka’a area).

Data were collected through face-to-
face interviews using a structured ques-
tionnaire. Interviewers were midwives in
the surveyed hospitals who received a 2-
day training and were supervised closely.
The questions on prenatal care included the
time of the first antenatal visit, frequency
of visits, and the type of health care provid-
er chosen. Questions were asked about the
content of antenatal care offered, including
laboratory tests, diet and exercise recom-
mendations (which varied for low-risk and
high-risk women) and whether women ad-
hered to the above recommendations. The
questionnaire also addressed aspects of the
newborn baby, the occurrence of certain
postpartum symptoms, delivery care prac-
tices, the course of the current pregnancy
and the presence of medical conditions
during pregnancy. The number of prenatal
visits was divided into 3 categories: 1–4, 5–
9 and 10 + visits. A high-risk pregnancy
was defined as one where the mother had a
chronic medical condition or a pregnancy-
complicated medical condition: reported di-

abetes, high blood pressure, cardiovascular
problem, renal problem, epilepsy, asthma,
recurrent previous abortions (4 or more) or
a stillbirth. Low-risk pregnancy was one
that did not have any of these conditions.
Fetal outcome was assessed by the pres-
ence of at least 1 neonatal problem (yes or
no). A total of 64 mothers (11.9%) reported
congenital malformations, stillbirth, jaun-
dice, hypoxia or blue baby syndrome.
Three variables were selected to assess
maternal outcomes: gestational age (pre-
term or term), type of delivery (vaginal or
caesarean section) and postpartum depres-
sion (yes or no).

Statistical analysis
The variables measuring prenatal outcome
were classified by area (Beirut versus
Beka’a) and by pregnancy risk (low versus
high risk). Furthermore, selected fetal and
maternal outcomes were compared by
number of prenatal visits categorized as 1–
4, 5–9 and 10+ visits in each geographical
area. The chi-squared test was used to
check for statistically significant differenc-
es between the 2 areas and 2 types of preg-
nancy risk and the number of antenatal
visits with the selected prenatal variables
and pregnancy outcome variables.

Results

A total of 538 women were surveyed: 303
residing in the capital Beirut and 235 in
Beka’a. Overall, the 2 groups had different
sociodemographic characteristics (Table
1). Women residing in Beirut had a statisti-
cally significant higher level of education
and more of them were working (with part
of their employment outside the house)
compared with women residing in the rural
areas, though the latter women may have
been doing work without pay on the family
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farm in addition to their work at home. The
Beka’a women were also younger than
those in Beirut (mean age 27.4 versus 28.8
years) and had married earlier (19.7 versus
22.7 years). A higher proportion of the
women in Beka’a were multiparous (74.9%
versus 66.0%). Differences between the 2
areas were statistically significant.

The great majority of women in the 2
areas had attended ANC (95.0% overall),
with almost all women in Beirut having re-
ceived ANC (99.7%) compared with
88.9% in the Beka’a (Table 2). The obste-
trician was the most commonly reported
provider of care in both areas (94.7%), but
more so in Beirut (99.7% versus 87.6%).
Other providers of care were midwives,
traditional birth attendant (TBAs) (only in
Beka’a) and other health personnel. More
women in the rural area received antenatal

care from a midwife (9.6%), compared
with less than 1% in Beirut. The first ante-
natal visit took place in the first trimester
for the majority of women (87.5%), with a
mean number of visits of 8.93. Women in
the Beka’a made fewer visits (mean 6.0 ±
standard deviation 5.1) compared with
women in Beirut (10.0 ± 3.9) but the high-
est proportion in both (46.0%) made be-
tween 5 and 9 visits (Table 2).

As for the content of the antenatal visit,
a substantial proportion of women in the
sample were requested to do regular labo-
ratory tests and to take iron, folic acid and
vitamin supplements (Table 2), significant-
ly more of them in Beirut. One-third of
women were given diet recommendations,
and only around 6% were given exercise
advice, with no significant differences be-
tween the 2 areas. Women complied with
intake of vitamins and minerals and labora-
tory tests, but less so with exercise and
diet. The extent of adherence was similar in
both areas, except for diet where more
women in Beirut complied with diet recom-
mendations compared with women in
Beka’a, and this was statistically signifi-
cant.

Comparing different types of providers
(obstetrician versus midwives/TBA or oth-
ers) showed that the pattern of ANC varied
with respect to frequency of visits, advice
about supplements and laboratory examina-
tions, and was similar with respect to other
aspects of ANC. Women who visited ob-
stetricians were more likely to be asked to
have laboratory tests (data not shown).

A total of 176 (32.7%) women sur-
veyed in the 2 areas had a high-risk preg-
nancy (information was missing for 1
woman). Table 3 shows that the high-risk
and low-risk groups had a similar pattern of
ANC in terms of type of provider, number
of visits and timing of first visit, although
significantly more high-risk than low-risk

Table 1 Sociodemographic characteristics of
the study population of women by area of
residence

Characteristic Area of residence Total
Beirut Beka’a (n = 538)

(n = 303) (n = 235) %
% %

Parity
Primiparous 34.0 25.1 30.1
Multiparous 66.0 74.9 69.9

Educational level
Illiterate 2.6 9.4 5.6
Read and write 1.3 3.0 2.0
Elementary 12.2 22.1 16.5
Intermediate 25.4 40.0 31.8
Secondary 19.5 17.0 18.4
University 28.7 8.1 19.7
Technical 10.2 0.4 5.9

Working during
pregnancy

Yes 28.0 6.0 18.0
No 72.0 94.0 82.0

n = total number of women.
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pregnant women attended antenatal care.
Some differences were found in the con-
tent of care, with significantly more wom-
en with high-risk pregnancies being
recommended to have a special diet, to take
vitamins and minerals and to do laboratory
tests. Yet the differences between the 2
groups were not substantial and there were
no significant differences between the
groups in terms of compliance with advice,
because the numbers in the 2 groups were
very small and were re-categorized into
compliant and non-compliant.

Tables 4 and 5 show the association be-
tween the number of ANC visits and select-
ed maternal and fetal outcomes reported by
the women who attended ANC, according
to area of residence and pregnancy risk
group. Increased number of visits were as-
sociated with fewer cases of postpartum
depression among high-risk women and
those residing in Beirut, and fewer preterm
deliveries only for women in Beirut. A high-
er proportion of deliveries by caesarean

Table 2 Distribution of study women by antenatal care and area of residence

Antenatal care Area of residence Total
indicator Beirut Beka’a (n = 538)

(n = 303) (n = 235) %
% %

Laboratory tests
No 1.4 4.2 2.2
Sometimes 2.8 4.2 3.2
Most of the time 95.8 91.7 94.6

Exercise
No 19.0 12.5 17.2
Sometimes 14.3 25.0 17.2
Most of the time 66.7 62.5 65.5

n = total number of women.
Obs/gyn = obstetrician/gynaecologist.
TBA = traditional birth attendant.
**P < 0.01.

Antenatal care Area of residence Total
indicator Beirut Beka’a (n = 538)

(n = 303) (n = 235) %
% %

Attended antenatal
care** 99.7 88.9 95.0

Care provider
Obs/gyn 99.7 87.6 94.7
Midwife 0.3 9.6 4.1
TBA 0 1.4 0.6
Other 0 1.4 0.6

Trimester of first visit
1st 88.7 85.6 87.5
2nd 7.6 8.6 8.0
3rd 3.6 5.7 4.5

No. of visits**
1–4 5.0 43.1 20.5
5–9 45.7 46.4 46.0
10+ 49.3 10.5 33.5

Care/treatment
recommended
Diet

Yes 30.1 34.1 31.8
No 69.9 65.9 68.2

Vitamins/minerals**
Yes 97.7 87.5 93.5
No 2.3 12.5 6.5

Laboratory tests**
Yes 98.0 57.7 81.6
No 2.0 42.3 18.4

Exercise
Yes 7.0 3.9 5.7
No 93.0 96.1 94.3

Compliant with care/
treatment
Diet

No 7.7 21.1 13.6
Sometimes 35.2 12.7 25.3
Most of the time 57.1 66.2 61.1

Vitamins
No 3.9 3.8 3.9
Sometimes 17.7 12.6 15.7
Most of the time 78.4 83.5 80.4
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section was associated with a higher num-
ber of visits. This was significant for wom-
en in Beka’a and the low-risk group. Poor
fetal outcome (assessed by the presence of
at least 1 neonatal problem) was associated
with fewer visits among women residing in
Beirut.

Discussion

This study is the first of its type in Lebanon
looking into patterns of antenatal care in low-
risk versus high-risk pregnancies in 2 differ-
ent geographical areas. This work is a part of
a childbirth initiative led by the BWELL group
(Bettering Women’s Experience in Labor and
Delivery in Lebanon) at the American Univer-
sity of Beirut as a component of an extensive
research on reproductive health issues. Our
study was carried out in 2 areas: the capital
Beirut and a rural area in Beka’a, which has
lower socioeconomic characteristics than the
capital.

Table 3 Distribution of study women by antenatal care and pregnancy risk group

Antenatal care Pregnancy risk group P-
indicator Low risk High risk value

(n = 361) (n = 176)
% %

Laboratory tests NS
No 1.2 4.1
Sometimes 3.1 3.4
Most of the time 95.8 92.5

Exercise
No 12.5 23.1 NS
Sometimes 18.8 15.4
Most of the time 68.8 61.5

n = total number of women.
Obs/gyn = obstetrician/gynaecologist.
TBA = traditional birth attendant.
NS = not significant.

Antenatal care Pregnancy risk group P-
indicator Low risk High risk value

(n = 361) (n = 176)
% %

Attended antenatal
care 93.6 97.7 0.041

Care provider
Obs/Gyn 94.4 95.3 NS
Midwife 4.7 4.1
TBA 0.9 0
Other 0.6 0.6

Trimester of first visit
1st 86.2 89.5 NS
2nd 8.4 7.6
3rd 5.4 2.9

No. of visits
1–4 22.8 15.7 NS
5–9 46.7 44.8
≥ 10 30.5 39.5

Care/treatment
recommended
Diet

Yes 27.8 39.5 0.007
No 72.2 60.5

Vitamins/minerals
Yes 91.7 97.1 0.019
No 8.3 2.9

Laboratory tests
Yes 78.9 87.2 0.022
No 21.1 12.8

Exercise
Yes 4.8 7.6 NS
No 95.2 92.4

Compliant with care/
treatment
Diet

No 16.3 7.4 NS
Sometimes 26.1 25.0
Most of the time 57.6 67.6

Vitamins/minerals
No 2.7 5.6 NS
Sometimes 16.7 14.3
Most of the time 80.7 80.1
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The characteristics of the 2 study popu-
lations were as expected. The study was
not representative of all women delivering
in these areas because subjects were re-
cruited at hospital delivery, but it captured
most women since 95% and 92% of deliv-

eries in Beirut and Beka’a respectively oc-
cur in health care delivery facilities [10].
The study confirmed the notion that most
women in the 2 areas seek antenatal care
early in gestation (first trimester), and
mainly through obstetricians as the pre-

Table 4 Selected fetal and maternal outcomes by number of antenatal (ANC) visits
and pregnancy risk group

Risk group/No. No. of              Outcome
of ANC visits women Problem for Preterm Caesarean Postpartum

newborn delivery delivery depressiona

% % % %

Low risk
1–4 visits 77 10.4 5.6 14.3 23.4
5–9 visits 158 8.2 6.4 31.0 24.6
≥ 10 visits 103 9.7 5.8 27.2 14.5

P = 0.84 P = 0.97 P = 0.02 P = 0.22

High risk
1–4 visits 27 22.2 14.8 29.6 38.9
5–9 visits 77 14.3 10.5 28.6 22.0
≥ 10 visits 68 16.2 4.4 33.8 11.4

P = 0.63 P = 0.21 P = 0.78 P = 0.049

aOnly for 396 women who were followed up 3–5 months after delivery.

Table 5 Selected fetal and maternal outcomes by number of antenatal (ANC) visits
and area of residence

Area /No. of No. of              Outcome
ANC visits women Problem for Preterm Caesarean Postpartum

newborn delivery delivery depressiona

% % % %

Beirut
1–4 visits 15 33.3 20.0 13.3 25.0
5–9 visits 138 10.9 2.9 29.7 21.9
≥ 10 visits 149 12.8 4.0 27.5 10.9

P = 0.03 P = 0.02 P = 0.25 P = 0.002

Baka’a
1–4 visits 90 10.0 5.9 18.9 27.0
5–9 visits 97 9.3 14.7 30.9 26.0
≥ 10 visits 22 9.1 13.6 45.5 26.3

P = 0.85 P = 0.06 P = 0.02 P = 0.98

aOnly for 396 women who were followed up 3–5 months after delivery.
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ferred provider. This confirms the prefer-
ence for medical-led pregnancy care in
Lebanon, even though midwives remain the
preferred caregivers by some women in
rural areas for sociocultural, financial and
personal reasons. It can be argued that the
over-medicalization of pregnancy care, the
type of existing health care system, over-
whelming number of obstetricians, and cli-
ent perceptions of medical-led antenatal
care are all possible reasons favouring
medical-led over midwife-led antenatal
care.

Moreover, further examination of the
patterns of care in Beirut compared with
Beka’a showed that, although medical-led
care is more established in urban areas than
rural ones (more obstetricians, better liveli-
hoods, less traditional lifestyles), there was
no significant difference between the 2 ar-
eas with regard to the antenatal package.
Women in Beirut made more ANC visits
than women in the Beka’a (an average of
10 versus 6), leading to additional recom-
mendations such as more laboratory tests,
vitamins, exercise and diet instructions.
Concerning maternal and neonatal out-
comes, our data suggest that additional vis-
its might have a protective effect. These
visits allowed earlier and better detection of
possible obstetric (maternal) and psycho-
social problems, and consequently better
management, that resulted in fewer cases
of depression or preterm delivery, better
neonatal outcomes, and more caesarean
sections. This was contingent upon wom-
an’s risk and area of residence. The degree
of client adherence was similar in both pat-
terns of visits (except for diet where more
of the Beirut women adhered compared
with Beka’a), suggesting that additional
visits may not have affected women’s
health behaviour in pregnancy or improved
client–provider communication.

Regarding antenatal care for low-risk
versus high-risk pregnancies, there was no
significant difference in the frequency of
visits, content of the antenatal package, or
any additional specific recommendations in
both categories of women (Beirut and
Beka’a) and by both providers. Although
one would expect to find a different antena-
tal model for high-risk cases, this was not
revealed in the study. This could be due to
several factors. High-risk cases were iden-
tified based on self-reporting of women
about their medical conditions, even though
there were no specific antenatal care mea-
sures. Antenatal care is not standardized
and there are no available guidelines strictly
followed in different pregnancy conditions,
and so the most convenient antenatal care
model remains to be implemented.

These findings call for a serious consid-
eration of existing pregnancy care practic-
es in Lebanon, in terms of the essential
elements in the antenatal care package (fre-
quency and content of visits) and the pro-
viders of care. These should be relevant to
the risk type of each pregnancy in order to
ensure quality care, economic effective-
ness, good perinatal outcomes, and wom-
en’s satisfaction. This necessitates a
re-consideration of existing antenatal care
practices through an in-depth investigation
of their content. It is expected to lead to-
wards adoption of an antenatal model that
is scientifically demonstrated to be effec-
tive and have a good impact on outcomes.
At the same time, clients should be educat-
ed about high-risk pregnancy conditions
and about the appropriate measures and
recommendations to be followed.

Additional research work is needed to
address the lack of information and in-
depth analysis in the current study and to
assess the efficacy of the existing preg-
nancy care programmes in Lebanon in
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ABSTRACT We carried out a prospective, randomized, controlled clinical trial to evaluate the clinical efficacy
of ceftriaxone and ampicillin/cloxacillin prophylaxis in decreasing the frequency of post-caesarean section
infection-related morbidity. Two hundred patients randomly received either ceftriaxone (single dose) or
ampicillin/cloxacillin (3 doses) intravenously at induction of anaesthesia. There was no statistical difference
in incidence of endometritis (P = 0.34), wound infection (P = 0.44), or other febrile morbidity (P = 0.5). Eleven
babies had a low Apgar score (< 8) in the ceftriaxone group and 13 in the ampicillin/cloxacillin group (P =
0.82). There were 2 perinatal deaths in each group. One dose of ceftriaxone was as effective as ampicillin/
cloxacillin in preventing post-caesarean section complications and is easier to administer.

Antibioprophylaxie pour une césarienne élective : comparaison entre la ceftriaxone et
l’ampicilline-cloxacilline
RESUME Nous avons réalisé un essai clinique contrôlé, randomisé et prospectif afin d’évaluer l’efficacité
clinique de la prophylaxie par ceftriaxone et ampicilline-cloxacilline dans la réduction de la fréquence de la
morbidité liée à l’infection après une césarienne. Deux cent patientes ont reçu de manière aléatoire soit de la
ceftriaxone (dose unique) soit de l’ampicilline-cloxacilline (3 doses) par voie intraveineuse à l’induction de
l’anesthésie. Il n’y avait pas de différence statistique dans l’incidence de l’endométrite (p = 0,34), l’infection de
la plaie (p = 0,44), ou toute autre morbidité fébrile (p = 0,5). Onze bébés avaient un score d’Apgar faible (< 8)
dans le groupe de la ceftriaxone et 13 dans le groupe de l’ampicilline-cloxacilline (p = 0,82). Il y a eu deux
décès périnatals dans chaque groupe. Une dose de ceftriaxone était aussi efficace que l’ampicilline-
cloxacilline dans la prévention des complications de la césarienne et elle est plus facile à administrer.
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Introduction

Caesarean section is an essential operation
and is practised widely. Over the past 3 de-
cades, the rate of caesarean section has in-
creased steadily, and may reach up to 25%
in some centres [1]. Maternal morbidity re-
lated to infection after caesarean section
has been reported to be 8-fold higher than
after vaginal delivery, and endometritis is
the most common major complication oc-
curring after caesarean section, with an in-
cidence of 5%–40% [2]. A reduction in
cases of endometritis by two-thirds to
three-quarters justifies the administration
of prophylactic antibiotics to women un-
dergoing caesarean section [3,4]. Contro-
versy still exists about which antibiotic
should be used for prophylaxis, and the
best prophylactic regimen has yet to be de-
scribed; cephalosporins have frequently
been used [5]. The newer antimicrobials
must be compared against the old standard
(ampicillin) and their clinical applicability
determined.

The purpose of this study is to compare
the efficacy of ceftriaxone with ampicillin/
cloxacillin in preventing post-operative
complications (endometritis, wound infec-

tion and other febrile morbidity) in women
undergoing delivery by elective caesarean
section.

Methods

This study was carried out during the peri-
od January–June 2001 at Wad Medani
Teaching Hospital (central Sudan). Two
hundred patients who planned elective cae-
sarean section for various reasons (e.g.
cephalopelvic disproportion, repeated
scars) were enrolled in the study in 2
groups, 100 patients in each group. There
were no statistical differences in the admis-
sion variables between the 2 groups, (Table
1). Women were excluded from the study
if they had received antibiotics within 2
weeks prior to the operation; if they had
any visible infection at any site or elevated
temperature at the time of the operation; if
they were allergic to any of the antimicrobi-
als used; or if they did not wish to partici-
pate in the study.

Patients were randomized to receive ei-
ther ceftriaxone as single dose of 1 g or 1 g
ampicillin/cloxacillin every 8 hours. Both
drugs were given intravenously at induc-

Table 1 Comparison of maternal variables in two groups of
women given antibiotic prophylaxis with ceftriaxone or
ampicillin/cloxacillin at elective caesarean section

Variable Ceftriaxone Ampicillin/ P-value
cloxacillin

Temperature (°C) 37.05 (0.22) 37.07 (0.25) 0.55

Weight (pounds)           156.33 (29.36)      154.65 (29.22) 0.68

Gestational age
(weeks) 38.62 (1.57) 38.67 (1.30) 0.81

Pre-operative
haemoglobin (g/L) 9.58 (0.86) 9.60 (1.08) 0.11

Values given are means (standard deviations).
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tion of anaesthesia. After giving verbal con-
sent, a complete history of the participants
was taken using a standard questionnaire. A
physical examination was also performed.
The outcomes examined were the inci-
dence of:
• post-operative febrile morbidity, defined

as an oral temperature of ≥ 38.0 °C on 2
occasions at least 4 hours apart, exclud-
ing the first 24 hours;

• post-operative infection, which in-
cludes:
• endometritis (fever, uterine tender-

ness and abnormal lochia)
• wound infection (fever, cellulitis and

exudates)
• pelvic abscess (collection of pus)
• peritonitis (elevated temperature, ta-

chycardia, abdominal distension and
pain with guarding and rigidity aggra-
vated by moving and breathing with
absent bowel sounds at the onset of
paralytic ileus)

• other febrile morbidity, e.g. urinary
tract infection, chest infection, ma-
laria [6,7].

Once febrile morbidity was identified,
patients were examined to localize the po-
tential source of infection (tonsils, breasts,
chest, abdomen and pelvis). Urine analysis
(followed by urine culture and sensitivity
testing if the result of examination was sug-
gestive of infection); total white blood cell
count. Blood and cervical swabs were sent
for culture (MacConkey agar) and sensitiv-
ity testing. Blood films (thin and thick)
were taken by finger pricks and Giemsa
stained to confirm or to exclude malaria.

The policy in Wad Medani Hospital is to
treat post-caesarean section febrile morbid-
ity (endometritis, peritonitis and pelvic ab-
scess) with triple antibiotic treatment
(ampicillin/cloxacillin 500 mg 6 hourly,

gentamicin 80 mg 8 hourly, metronidazole
500 mg 8 hourly for 7 days). If there is no
response, these drugs are changed to anti-
biotics in accordance with the result of the
culture sensitivity test.

Data were analysed using SPSS. The
chi-squared test, Student t-test and Fischer
exact test were used where applicable. A P-
value of < 0.05 was considered significant.

Results

During the period of this study (January–
June 2001) there were 2364 vaginal deliv-
eries and 550 caesarean sections (18.8%),
307 (55.8%) of them elective and 243
(44.2%) emergency caesarean sections.
There were 5 cases of maternal death from
septicaemia following emergency caesare-
an section.

The operations were performed by con-
sultant, 23%, registrar, 67% and house of-
ficer, 10% in the ceftriaxone group, while
in the ampicillin/cloxacillin group, 21%
were done by consultant, 70% by registrar
and 9% by house officer.

No statistically significant difference
was found in post-operative febrile morbid-
ity between the 2 groups (7% ceftriaxone
6% ampicillin/cloxacillin, P = 0.64). There
were 2 cases of endometritis (2%) in the
ceftriaxone group and 1 in the ampicillin/
cloxacillin group, with no statistically sig-
nificant difference (P = 0.34).

There was 1 case of wound infection in
the ceftriaxone group and 2 in the
ampicillin/cloxacillin group, with no statis-
tical   difference (P = 0.44). These wound
infections were superficial and only 1 was
associated with febrile morbidity. They did
not require local drainage but were dressed
twice daily. Staphylococcus aureus, sensi-
tive to gentamicin, was isolated and the pa-
tient responded satisfactorily to treatment.
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The incidence of peritonitis was 1% in
each group (P = 0.39). There were 5 cases
of other febrile morbidity not associated
with endometritis (4 malaria, 1 chest infec-
tion). Three of the other febrile morbidity
cases were in the ceftriaxone group, while
2 were in the ampicillin/cloxacillin group (P
= 0.5) (Table 2).

There were 11 babies with low Apgar
score (< 8) at 1 and 5 minutes in the ceftri-
axone group and 13 in the ampicillin/clox-
acillin group (P = 0.82). There were 4
perinatal deaths, 2 in each group, with no
statistically significant difference (Table 2).
One of the babies died due to respiratory
distress syndrome associated with mater-
nal diabetes mellitus, the second had con-
genital heart disease; the other 2 were
unexplained deaths.

Three patients suffered vomiting and 1
patient in the ceftriaxone group developed a
maculopapular skin rash; this occurred im-
mediately after drug administration and re-
solved spontaneously without treatment.
No patient suffered adverse drug effects in

the ampicillin/cloxacillin group. There was
no statistically significant difference be-
tween groups.

Discussion

This study was carried out to test the effi-
cacy of prophylactic antibiotic ceftriaxone
in reducing post-caesarean section morbid-
ity in elective caesarean section. Most other
studies have examined the use of prophy-
lactic antibiotics in unscheduled (emergen-
cy) caesarean section, which carry the
most important potential risk factors for
sepsis [8].

The policy of using prophylactic antibi-
otics in elective caesarean section was jus-
tified by the high rate in our community of
post-caesarean section morbidity, namely
sepsis, with eventual maternal mortality, as
evidenced by the 5 maternal deaths compli-
cating emergency caesarean section during
the period of the study. Moreover, septicae-
mia is one of the main causes of maternal
mortality in central Sudan, and is the lead-
ing cause of maternal death in Wad Medani
Hospital [9,10].

The incidence of post-operative febrile
morbidity was 6%–7%, with no significant
statistical difference between the 2 groups.
This figure is near to the incidence (3.3%)
of post-operative febrile morbidity found
when cefazolin (versus placebo) was used
for elective caesarean section in Saudi Ara-
bia [5]. The incidence of post-operative fe-
brile morbidity in our study may be
influenced by a unique factor (malaria).
Recently it has been reported that suscepti-
bility to malaria may extend even to the
postpartum period and this may be due to
the extension of alteration in cellular immu-
nity [11]

It is not surprising that both regimens of
antibiotics (ampicillin/cloxacillin and ceftri-
axone) failed to eliminate post-caesarean

Table 2 Comparison of the outcome variables
for women given antibiotic prophylaxis with
ceftriaxone (n = 100) or ampicillin/cloxacillin
(n = 100)

Variable Ceftriaxone, Ampicillin/ P-
% cloxacillin, % value

Febrile
morbidity 7 6 0.64

Endometritis 2 1 0.34

Wound
infection 1 2 0.44

Peritonitis 1 1 0.39

Other febrile
illness 3 2 0.50

Apgar score < 8 11 13 0.82

Perinatal death 2 2 0.50
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morbidity completely, and 3 cases of en-
dometritis (1.5%) and 3 cases of wound
infection (1.5%) occurred (treated effec-
tively). These findings resemble other in-
vestigations which demonstrated that
prophylactic antibiotics were effective in
reducing (not eliminating) approximately
50% of post-caesarean section infections
[12].

Despite comparing a single dose of
ceftriaxone with multiple doses of ampi-
cillin/cloxacillin, there was no statistical
difference in the incidence of post-
caesarean febrile morbidity; this is on a par
with the results of a previous study on
post- caesarean morbidity comparing a sin-
gle dose of ceftriaxone and multiple doses
of cefoxitin [13]. Nevertheless, ceftriaxone
has been shown to reduce post-caesarean
section febrile morbidity in comparison to
other antibiotics or placebo [14].

In our study, we compared ceftriaxone
with our standard drug treatment,
ampicillin/cloxacillin, which is one of the
components (ampicillin/cloxacillin, gen-
tamicin, metronidazole) in treating en-
dometritis in our hospital. In spite of this,

cases of endometritis and wound infection
were treated effectively. Some investiga-
tors contend that drugs used as a first line
therapeutic agent should not be used as
prophylactic agent to avoid emergence of
resistant strains [15]. There is no evidence
that ampicillin/cloxacillin prophylaxis inter-
feres with its use post-operatively, but the
possible emergence of resistant organisms
is a valid concern.

Although the prices of these 2 drugs do
not differ much, the single dose of ceftriax-
one is certainly easier to administer than the
3 doses of ampicillin/cloxacillin and can
save a great deal of nursing time.
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Beyond the numbers: Reviewing maternal deaths and complica-
tions to make pregnancy safer

Every year some 8 million women suffer pregnancy-related compli-
cations and over half a million die. Most of these deaths can be
averted even where resources are limited but, in order to do so, the
right kind of information is needed upon which to base actions.
Knowing the statistics on levels of maternal mortality is not enough
– information that helps us identify what can be done to prevent
such unnecessary deaths is needed. Beyond the numbers
presents ways of generating this kind of information. The ap-
proaches described go beyond just counting deaths to developing
an understanding of why they happened and how they can be
averted. It is directed at health professionals, health care planners
and managers working in the area of maternal and newborn health
who are striving to improve the quality of care provided. The publi-
cation includes a CD-ROM of sample data collection and analysis
forms to serve as a basis for local adaptation.

The document can be obtained from Marketing and Dissemination,
World Health Organization, 20 Avenue Appia, 1211 Geneva 27, Swit-
zerland (telephone: +41 22 791 2476; fax: +41 22 791 4857;
email: bookorders@who.int).
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ABSTRACT We carried out a follow-up study to investigate variation in short-term outcome for preterm
infants in 2 hospitals in Buraidah. We compared gestational age, birth weight, head circumference at birth and
length of stay. Outcome measures were weight gain/day, feeding pattern on discharge and feeding pattern 1
month after discharge. Mean weight gain was significantly higher in hospital A, 9.6 (± 19.7) g/day compared
to –1.2 (± 29.5) g/day in hospital B (P = 0.049). The proportion of infants exclusively breastfed 1 month after
discharge was 37.5% in hospital B compared to 13.2% in hospital A (P = 0.0224). There are clear hospital
level differences in short-term outcome in the same region, emphasizing the need for continuous follow-up
and evaluation of differences in a perinatal audit.

Effet du mode d’alimentation pour des prématurés dans deux services de néonatologie à Burayda
(Arabie saoudite)
RESUME Nous avons réalisé une étude de suivi pour examiner les variations dans l’effet à court terme pour
des prématurés dans deux hôpitaux de Burayda. Nous avons comparé l’âge gestationnel, le poids de
naissance, le périmètre crânien à la naissance et la durée du séjour. L’effet était mesuré par le gain de poids/
jour, le mode d’alimentation à la sortie de l’hôpital et le mode d’alimentation un mois après. Le gain de poids
moyen était significativement plus élevé à l’hôpital A, 9,6 (± 19,7) g/jour, par rapport à -1,2 (± 29,5) g/jour à
l’hôpital B (p = 0,049). La proportion de nourrissons exclusivement allaités au sein un mois après la sortie de
l’hôpital était de 37,5 % à l’hôpital B contre 13,2  % à l’hôpital A (p = 0,0224). Il y a de nettes différences en
fonction de l’hôpital pour l’effet à court terme dans la même région, soulignant la nécessité d’un suivi et d’une
évaluation continus des différences dans un audit périnatal.
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Introduction

Neonatal intensive care has experienced
tremendous growth in the past 30 years.
This expansion in capacity grew out of
neonatology’s proven effectiveness in im-
proving birth-weight-specific outcomes
and was coupled to efforts to regionalize
care through a system of unit classification
and maternal and newborn transport [1–3].
But availability of service is not the only is-
sue; quality of service varies from one cen-
tre to another. Variation in practices and
outcomes in the neonatal intensive care unit
is well known, even in industrialized coun-
tries [4]. There was a significant variation
in the risk-adjusted mortality rates in 17
neonatal intensive care units included in one
particular evaluation done in Canada [5].
This variation in practices and outcomes
was observed despite Canada’s universal
health insurance system [6]. Such variation
has also been noticed in other countries,
e.g. Finland [7].

The aim of our study is to document
variation in the short-term outcomes of
preterm infants in 2 hospitals in Buraidah,
Saudi Arabia.

Methods

A follow-up study was carried out over a 6-
month period, June–December 2001, on
preterm infants born in the neonatology
units in the 2 hospitals in Buraidah (hospital
A: n = 47; hospital B: n = 36). Inclusion
criteria were a) infants born at the study
hospital, b) gestational age < 37 weeks. In-
fants with congenital anomalies or compli-
cations were excluded. The following
variables were compared: gestational age,
birth weight, head circumference at birth,
weight at the start of study, discharge
weight, feeding pattern at discharge, and
length of stay. To obtain representative

data, feeding pattern was not altered during
the study. For comparison, the following
clinical outcomes were determined: weight
gain/day during hospitalization (weight
measured during the night shift, without
clothing, using digital electronic scales)
discharge feeding pattern and feeding pat-
tern 1 month after discharge. Feeding pat-
tern 1 month after discharge was also
compared with that of a reference sample
of full term infants. This reference sample
(200 infants) was selected from infants at-
tending the first immunization visit to the
primary health care centre at the age of 6
weeks. For each of 10 primary health care
centres in Buraidah, 20 infants were select-
ed at random from the vaccination list.

Statistical analysis was done with SPSS
version 10, using the t-test to compare
quantitative data and chi-squared test to
compare qualitative data.

Results

There were 94 preterm infants recruited
into the study, and 83 of these completed it,
47 from hospital A and 36 from hospital B.
Table 1 shows that the 2 groups of infants
were comparable regarding gestational age,
birth weight, head circumference at birth,
weight at the start of study, age at dis-
charge and length of stay.

Mean weight gain was significantly
higher in hospital A, 9.6 g/day, than in hos-
pital B, –1.2 g/day, P = 0.049 (Table 2).

Although, no statistically significant dif-
ference was found between the 2 hospitals
regarding feeding pattern at discharge, the
rate of exclusive breastfeeding 1 month af-
ter discharge was greater for hospital B, P
= 0.024 (Table 2).

Compared to a group of full term in-
fants (191 infants out of 200; 9 were ex-
cluded owing to incomplete data) at the age
of 6 weeks, the preterm infants were more
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likely to be on exclusive formula feeding
(59.3%) than normal infants (19.9%), P =
0.0001. The feeding pattern of preterm in-
fants compared to normal infants 1 month
after discharge is shown in Table 3.

Discussion

Daily evaluation of body weight is standard
practice in the care of preterm infants.
Weight changes in the first week of life pri-

Table 1 Comparison of pre-term infants in two hospitals in Buraidah, Saudi
Arabia

Variable Hospital A Hospital B Total P-value
(n = 47) (n = 36) (n = 83)

Gestational age
(weeks) 33.76  (1.89)               33.9  (2.74) 33.84  (2.28) 0.727

Birth weight (g) 1856.4  (373.9)          1888.9  (455.5) 1870.0  (408.0) 0.722

Head circumference
at birth (cm) 30.89  (2.49)             30.09  (2.49) 30.54  (2.51) 0.154

Weight at start of
study (g)    1854  (370.3) 1873  (459)     1862  (408.6) 0.837

Age at discharge
(days)   17.13  (17.37)            16.19  (16.49)      16.7  (16.89) 0.805

Length of hospital
stay (days)   13.27  (15.05)            14.77  (15.94)    13.93  (15.37) 0.663

Values are mean (standard deviation).

Table 2 Outcome parameters for preterm infants in two hospitals in
Buraidah, Saudi Arabia

Variable Hospital A Hospital B Total P-value
(n = 47) (n = 36) (n = 83)

Weight gain (g/day),
mean (SD) 9.6  (19.7) 1.2  ( 29.5) 4.8  ( 24.9) 0.049

Discharge feeding
Mixed (formula +
breast) 9.3% (4/43)a 19.4% (7/36) 13.9% (11/79)a 0.214
Exclusive formula 90.7% (39/43)a 80.6% (29/36) 86.1% (68/79)a 0.315

Feeding after 1 month
Mixed 26.3% 6.3% 20.4% 0.040
Exclusive formula 60.5% 56.3% 59.3% 0.880
Exclusive breast 13.2% 37.5% 20.4% 0.024

SD = standard deviation.
aData missing for 4 infants.
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marily reflect fluctuation in total body fluid,
whereas changes beyond the second week
of life are more a reflection of growth in
response to nutritional support [8]. Since
mean age at discharge in our study was just
over 2 weeks, weight gain reflects not only
growth but also fluid balance. Mean weight
of infants at the start of the study was >
1800 g for both hospitals and the discharge
feeding pattern was not significantly differ-
ent, but weight gain/day and proportion of
infants exclusively breastfed 1 month after
discharge were significantly different. This
may be a result of different practices,
workloads, resources, efficiency or other
factors during hospitalization.

The higher proportion of exclusive
breast-feeding 1 month after discharge
cannot explain the lower daily weight gain
in hospital B because there was no signifi-
cant difference between the feeding pat-
terns on discharge between hospitals A and
B (Table 1).

Although it is possible eventually to
achieve a weight gain of 14–16 g/kg per
day in hospitalized preterm infants (compa-
rable to intrauterine weight gain), catch-up
growth does not occur before the time of
discharge [9,10]. Published data from sim-
ilar studies showed that mean weight gain
during the first 2 weeks of hospitalization is
15–16 g/day [11,12].

In hospital B, a programme to support
breast-feeding under the Baby Friendly
Hospital Initiative was in progress during
the study period. The effectiveness of this
programme was reflected in the rate for
exclusive breastfeeding 1 month after dis-
charge, which was significantly higher
than for infants from hospital A (P =
0.024), but comparable to full term Saudi
Arabian infants at the same age (Table 2).
The effectiveness of the Baby Friendly
Hospital Initiative has also been demon-
strated in other studies [13,14].

American investigators who studied the
breastfeeding patterns of low-birth-weight
infants (1500–2500 g) on the day of hospi-
tal discharge and 4 weeks later found that
38% of infants were exclusively breastfed
on the day of discharge and 40% of infants
were exclusively breastfed at 4 weeks [15].
Exclusive breast-feeding in full term chil-
dren at 6–8 weeks, 40.3% in our study, is
comparable to published data from other
Saudi Arabian studies. In Riyadh, studies
showed that 32.4% and 22.1% of the Saudi
Arabian infants were exclusively breastfed
at 3 and 6 months respectively [16]. The
same study showed that 18.2%, 48.4% and
65.0% were exclusively bottle-fed at 3, 6
and 12 months respectively. Data from
Australia showed that over half the children

Table 3 Comparison of feeding patterns of preterm infants and full term infants at the age of 6
weeks

Feeding pattern % of preterm % of preterm % of full P-value
 in in term group Hospital A vs Hospital B vs

Hospital A Hospital B (n = 191) full term full term
(n = 47) (n = 36) infants infants

Mixed 26.3 6.3 39.8 0.121 0.0002

Exclusive formula 60.5 56.3 19.9 0.00001 0.00001

Exclusive breast 13.2 37.5 40.3 0.0009 0.89
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in the study had been bottle-fed with infant
formula at some stage [17].

Our study supports previously pub-
lished evidence that low birth weight (most
preterm infants are in this category) has a
strong and consistent effect on infant feed-
ing pattern [18]. Mothers of preterm in-
fants need support and advice to
successfully initiate and sustain breastfeed-
ing in the neonatal intensive care unit set-
ting by expressing milk until the infant is
well enough to put to breast [11]. This
could be done by providing education and
support through a lactation specialist, who
can facilitate breastfeeding in the neonatal
intensive care unit setting.

Our study showed that there is a clear
hospital-level difference in the same region
in short-term outcome for weight gain and
feeding pattern of preterm infants. This
emphasizes that outcomes should be con-

tinuously followed up and that differences
should be evaluated in a perinatal audit pro-
cedure. Further studies are needed to eval-
uate the effect of different factors like type
of practice and workload on the outcome
of preterm infants. Our study supports ev-
idence from other studies that Baby Friend-
ly Hospital Initiatives have a positive impact
on breastfeeding.

After the completion of our study, these
2 neonatal care units were amalgamated
into a single unit as part of the planned
changes to the system. The neonatal care
unit is now in a new building in a new hos-
pital in Buraidah.
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Managing newborn problems: a guide for doctors, nurses and midwives

Every year an estimated 3 million babies die during the first week of life
due to problems such as sepsis, tetanus or asphyxia, or problems associ-
ated with trauma, low birth weight, or preterm birth. Managing newborn
problems has been produced by the World Health Organization to assist
countries with limited resources in their efforts to reduce neonatal mortal-
ity and to ensure care for newborn babies with such problems. It is written
for the doctors, nurses, senior midwives, and other health care workers at
the first referral level in low resource settings who are responsible for the
care of newborn babies with problems during the first week(s) of life. The
guide, based on the latest available evidence, provides up-to-date, authori-
tative clinical guidelines that are relevant to a facility with basic laboratory
facilities, selected essential drugs and supplies, and the capability to pro-
vide safe blood transfusion. In some settings, the guide will be relevant to
large health centres that provide childbirth care and have the capacity to
care for sick or small newborn babies. The publication can be obtained from
Marketing and Dissemination, World Health Organization, 20 Avenue
Appia, 1211 Geneva 27, Switzerland (telephone: +41 22 791 2476; fax:
+41 22 791 4857; email: bookorders@who.int). Further information can
be obtained at: http://www.who.int/reproductive-health/publications/mnp/
index.html
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ABSTRACT A cohort study was conducted in the Islamic Republic of Iran between January 1997 and
February 1998 to compare the growth and morbidity of 100 infants who were exclusively breastfed for 6
months and 100 who received breast milk and complementary foods between 4–6 months. Infants’ feeding
pattern, weight and height were assessed and recorded. There were no significant differences in infants’
weight and height gain between 4 and 6 months. The rate of diarrhoea between ages 4 and 6 months was
significantly lower in exclusively breastfed infants than in complementary food-fed infants (11% versus 27%)
and respiratory infections were also lower (23% versus 35%). We conclude that exclusive breastfeeding is
superior at least until an infant is 6 months of age.

Effet de l’alimentation au sein exclusive et de l’alimentation complémentaire sur la croissance
et la morbidité des nourrissons
RESUME Une étude de cohorte a été réalisée en République islamique d’Iran entre janvier 1997 et février
1998 pour comparer la croissance et la morbidité de 100 nourrissons qui ont été exclusivement nourris au
sein pendant 6 mois et de 100 nourrissons qui ont reçu du lait maternel et des aliments de complément entre
l’âge de 4 et de 6 mois. Le mode d’alimentation, le poids et la taille des nourrissons ont été évalués et
consignés. Il n’y avait aucune différence significative dans le gain de poids et de taille des nourrissons entre
4 et 6 mois. Le taux de diarrhée entre l’âge de 4 et 6 mois était significativement moins élevé chez les enfants
nourris exclusivement au sein que chez les enfants ayant reçu une alimentation complémentaire (11 %
contre 27 %) et les infections respiratoires étaient également moins nombreuses (23 % contre 35 %). Nous
concluons que l’allaitement au sein exclusif est supérieur au moins jusqu’à ce que le nourrisson ait atteint
l’âge de 6 mois.
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Introduction

Breastfeeding provides significant nutri-
tional, health and psychological benefits to
both mothers and infants [1]. It is suggest-
ed by the World Health Organization and
the United Nations Children’s Fund (WHO/
UNICEF) that exclusive breastfeeding is
adequate for the first 4 to 6 months of life
[2]. Mothers are advised by the Iranian Na-
tional Breastfeeding Committee to breast-
feed their infants exclusively up to 6
months of life. There has been no research
in the Islamic Republic of Iran to investi-
gate the effect of this approach on infant
growth and health.

Some investigations have claimed that
breastfeeding provides the required nutri-
tion in the first 2 or 3 months of life, but
later cannot provide adequate growth for
many infants [3,4]. In other investigations,
exclusive breastfeeding was considered to
provide sufficient growth and health up to
6 months of age [5–11] or provide more
weight gain [12].

This study was conducted in Meshed
from January 1997 to February 1998 in or-
der to compare the growth and morbidity
of infants who were exclusively breastfed
for 6 months and those who were given
complementary foods between 4–6 months
old.

Methods

Meshed is the largest city of Khorasan
Razavi province in the north-east of the Is-
lamic Republic of Iran. Based on the 1996
census, Meshed’s urban population was
1 887 405, of whom 31 598 were under 1
year old.

Participants
The sample of this cohort study comprised
200 healthy, full-term infants who received

health care at 5 health care centres random-
ly selected from 54 urban health care cen-
tres in Meshed. The criteria for entry to the
study were: all babies at the end of the 4th
month of life who had been exclusively
breast-fed, had normal growth, were
healthy at entry to the study and whose
mother was healthy and attended mother
and child health care on a regular basis. In
order to recruit infants fulfilling these crite-
ria, 498 pairs of mothers were interviewed.
Two equal groups were formed: 100 moth-
ers who had decided to continue exclusive
breastfeeding until the end of 6 months af-
ter the birth, and 100 mothers who had de-
cided to use complementary foods after 4
months, based on the timetable for initiating
complementary foods introduced by the
Iranian Ministry of Health and Medical Ed-
ucation.

The two groups were matched for sex,
weight and height of the infants. All moth-
ers received mother and child health care
on a regular basis, and instructions about
the correct practice and techniques of
breastfeeding. At the time of entrance to the
study (when the infants were 4 months
old) the instructions were repeated, and
only the mothers whose breastfeeding
techniques were correct entered the study.
Mothers who wanted to begin complemen-
tary foods were instructed about appropri-
ate kinds of food and when to give them,
i.e. after breastfeeding.

Data collection
The infants’ weight and height were mea-
sured at entry to the study at 4 months and
at the end of age 5 and 6 months. Gesta-
tional age and birth weights were obtained
from official birth certificates. Infant
weight were measured to the nearest 10 g
using Seca scales with a light cover at the
end of 4, 5 and 6 months. Infant length was
measured to the nearest 1 mm using a re-
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cumbent board. The reliability of the
weighing scales was checked using a 1 kg
standard mass on a daily basis.

Mothers were asked to bring their in-
fants to the health centres for vaccination
at age 4.5 months, and at this visit we con-
firmed their infant feeding practices.

All mothers were instructed to bring
their infant to the health centre if he/she
had any symptoms such as fever, cough or
diarrhoea. Infants who were ill or who did
not have normal weight gain were referred
to the physician at the health care centres.
The physicians recorded their diagnoses
and referred the infants and/or prescribed
drugs as necessary. For infants without
normal weight gain, health education was
given and mothers were advised to contin-
ue the selected method of feeding. To ob-
tain more complete morbidity data,
mothers were also asked about any illness-
es that were not presented to the health
centre.

Data analysis
Mean, standard deviation, and 95% confi-
dence intervals (CI) were calculated for all
length and weight measures. Comparison
of growth between the 2 groups were
made using the Student t-test, and a chi-
squared test was used to compare the rate
of morbidity in the two groups. Relative
risk (RR) of illness was calculated.

Results

As shown in Table 1, the exclusively
breastfed infants and those who received
complementary foods were similar in terms
of sex, weight and height at entry to the
study (end of age 4 months), and maternal
age and education. Although significantly
more mothers who breastfed had attended
antenatal care, both groups had received
regular care at the health centres for 4
months before the study started.

During the study, 2 infants in the exclu-
sively breastfed group and 5 in the comple-
mentary food-fed group were excluded for
not complying with the selected method of
feeding.

The comparison of growth measures of
exclusively breastfed and complementary
food-fed infants showed no difference in
infants’ weight at age 5 months (7257 ±
688 g versus 7262 ± 765 g, P = 0.96) or 6
months (7719 ± 763 g versus 7762 ± 843
g, P = 0.95) (Table 2). There were also no
significant differences in length after age 5
months (64.8 ± 3.0 cm versus 64.9 ± 2.9
cm, P = 0.8) or 6 months (66.5 ± 3.0 cm
versus 66.6 ± 3.1 cm, P = 0.86).

There were no significant differences in
weight gain (922 ± 500 g versus 1015 ±
419 g, P = 0.86) and length gain (3.6 ± 1.3
cm versus 3.5 ± 1.1 cm, P = 0.7) from 4 to
6 months between exclusively breastfed
and complementary food-fed infants (Table
2).

Mean daily weight gain of exclusively
breastfed infants was 16.7 g per day at 5
months and 15.4 g per day at 6 months of
age versus 18.4 g per day and 15.5 g per
day respectively in complementary food-
fed infants.

Diarrhoeal diseases occurred in 11% of
exclusively breastfed infants versus 27%
of complementary food-fed infants (P =
0.004; RR = 2.45; 95% CI = 1.20–4.67)
and respiratory infections in 23% of exclu-
sively breastfed infants versus 35% of
complementary food-fed infants (P = 0.06;
RR = 1.52; 95% CI = 0.97–2.37) in the 2-
month study period.

Discussion

These results indicate that introducing
complementary foods to breastfed infants
does not significantly increase the rate of
growth between ages 4–6 months. Dewey
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et al. showed no significant differences be-
tween the weight, length or head circum-
ference of infants who were exclusively
breastfed and infants who were breastfed
but received twice daily complementary
foods between 4 and 6 months of life [11].
Eregie and Abraham also showed no differ-
ences between the mean weights and rates
of weight gain of exclusively or partially
breastfed infants at each completed month
for the first 6 months of life [5]. Simondon
and Simondon reported no significant dif-
ferences between the weight gain of infants
who received complementary foods and
those who predominantly received breast
milk [6]. Our results are also similar to
those of an interventional study from 4 to 6

months that showed neither weight gain
nor length gain differed between two
groups of infants who received exclusive
breastfeeding or a 20% higher protein in-
take [7]. The results of the present study
are also consistent with those from the
DARLING [Davis Area Research on Lacta-
tion in Infant Nutrition and Growth] study
that found that protein density of the infant
diet was unrelated to growth throughout
the first year of life [8]. Diaz et al. com-
pared the monthly weight and length of ful-
ly breastfed infants with the WHO/National
Center for Health Statistics data and
showed that breastfeeding was adequate to
support infant growth for the first 6
months of life [9].

Table 1 Characteristics of the mothers and infants in the 2 study groups at entry
to the study

Characteristic Exclusive Complementary Significance
breastfeeding feeding

(n = 100) (n = 100)

Infant sex (%) χ2 = 0.18; P = 0.67
Female 49 45
Male 51 55

Infant mean weight ± SD (g)   6757 ± 742  6711 ± 748 t = 0.54; P = 0.59

Infant mean length ± SD (cm) 62.9 ± 29 63.1 ± 29 t = 0.46; P = 0.63

Maternal mean age ± SD (years)   24.3 ± 4.7     24 ± 4.5 t = 0.49; P = 0.65

Maternal education level (%) χ2 = 1.67; P = 0.79
Illiterate 16 12
Elementary school 19 25
Middle school 36 35
High school 20 21
Higher education 9 7

Mother had antenatal carea (%) χ2 = 8.35; P = 0.0035
Yes 73 52
No 27 48

Infants were aged 4 months at entry.
n = number of participants.
SD = standard deviation.
aMothers who received regular antenatal care at the health centres or those who made more
than 6 antenatal visits at private clinics.
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In a study in Honduras, infants given
solid foods consumed less breast milk after
solid foods were introduced [13]. The dis-
placement of breast milk occurs when solid
foods are introduced, as the time spent
breastfeeding declines and breast milk in-
take decreases [9,11]. Hop et al. showed
that from 3 to 60 months of age exclusively
breastfed infants gained more weight com-
pared with partially breastfed and weaned
infants [12].

In our study, the rates of both diarrhoea
and respiratory infections were relatively
high in both groups. However, the rate of
diarrhoea between ages 4 and 6 months
was significantly lower (P = 0.004) in ex-
clusively breastfed infants than in comple-
mentary food-fed infants (11% versus
27%) and respiratory infections were also
lower (23% versus 35%). The higher rate

of diarrhoea in complementary food-fed in-
fants may be because foods were not hy-
gienically prepared. There is also evidence
that intake of breast milk provides an effec-
tive defence against infections [14].

Although daily infant weight gains in
both groups in this study (from 15.6 g to
18.7 g per day) were lower than that in the
Honduras and DARLING studies [7,13],
we conclude that exclusive breast feeding
is not likely to limit growth between 4 and 6
months of age. Exclusive breastfeeding is
superior at least until an infant is 6 months
of age.
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ABSTRACT We conducted a study to identify socioeconomic factors associated with unconstrained growth
among preschoolers in Muscat, Oman. A sample of children born in 1995 and aged 28–43 months was
drawn from the Child Health Registers of 2 health care centres. Sociodemographic data were collected by
oral interview and maternal and child anthropometry measured. Regression analysis was used to identify
socioeconomic indicators and cut-offs associated with unconstrained growth. Children from households with
a monthly income ≥ 800 Omani rials and mother’s education ≥ 4 years attained height-for-age levels compa-
rable to the current international growth reference. By screening using this criterion, we could obtain a
suitable sample for the World Health Organization Multicentre Growth Reference Study in Muscat.

Facteurs socio-économiques prédictifs de la croissance optimale de l’enfant à Mascate (Oman)
RESUME Nous avons réalisé une étude pour identifier les facteurs socio-économiques associés à la
croissance optimale des enfants d’âge préscolaire à Mascate (Oman). Un échantillon d’enfants nés en 1995
et âgés de 28 à 43 mois a été constitué à partir des registres de santé de l’enfant de deux centres de santé.
Des données socio-démographiques ont été recueillies par entretien oral et des mesures anthro-
pométriques de l’enfant et de la mère ont été effectuées. L’analyse de régression a été utilisée pour identifier
les indicateurs socio-économiques et les valeurs limites associés à une croissance optimale. Les enfants
issus de familles ayant un revenu mensuel égal ou supérieur à 800 rials omanais et dont la mère avait fait
quatre années d’études ou plus présentaient des rapports taille/âge comparables à la référence internatio-
nale de croissance actuelle. Le dépistage utilisant ce critère pourrait nous permettre d’obtenir un échantillon
approprié pour l’étude multicentrique de l’Organisation mondiale de la Santé sur la référence de croissance
à Mascate.
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Introduction

Oman is situated in the south-east corner of
the Arabian peninsula with a population of
two and a half million, approximately one-
quarter of whom are expatriates most of
whom live in the Muscat region [1]. The
country has experienced remarkable devel-
opment in the past 30 years, to the extent
that its health services, education and
transport infrastructure are now compara-
ble to the most developed countries in the
world.

The National Center for Health Statis-
tics/World Health Organization (NCHS/
WHO) reference for monitoring growth of
infants and preschool children is currently
used in many parts of the world. However,
the WHO Expert Committee on the use and
interpretation of anthropometry raised seri-
ous concerns about this reference and
recommended that a new international ref-
erence be developed [2]. The WHO Multi-
centre Growth Reference Study (MGRS)
was initiated with the aim of developing a
truly international reference based on
breastfed children living in optimal condi-
tions [3–5].

In order to determine whether Muscat
would be a suitable site to conduct the
MGRS, socioeconomic, demographic and
behavioural (feeding practices) factors as-
sociated with unconstrained growth among
Omani children between the ages of 28 and
43 months were examined in a 2-phase
study conducted from February to May
1998.

Methods

Phase I: data review
Available data from 2 surveys previously
conducted by the Ministry of Health in col-
laboration with the United Nations Chil-
dren’s Fund [The National Health and

Nutrition Survey (1991) and the National
Vitamin A Study (1994)] [6,7]were re-
viewed to identify the factors associated
with unconstrained growth. These studies
had investigated some indicators of family
socioeconomic status and taken anthropo-
metric measurements of children younger
than 5 years of age. We carried out second-
ary analysis of the existing anthropometric
data by creating weight-for-age (WAZ),
weight-for-height (WHZ) and height-for-
age (HAZ) Z-scores in Epi-Info 6 EPINUT
module and used these as the major out-
come variables for comparing selected so-
cioeconomic (SES) groups [8].

Phase II: rapid survey
A rapid survey was conducted from March
through May 1998 to verify the associa-
tions among the variables observed in
Phase I and establish suitable criteria for
identifying children at lowest risk of poor
growth. The sampling frame included chil-
dren listed in the National Child Health Reg-
ister (MR2). At the time of initial
immunization, each child is assigned an
MR2 number in the primary health care
centre nearest to his/her residence. His/her
address, telephone number, place and type
of birth, type of delivery and birth weight
are entered in the MR2.

The sample for the rapid survey includ-
ed children born in 1995 at Royal and
Khoula hospitals – where nearly all deliver-
ies in the Muscat area occur – selected
from the registers of 2 health centres,
Baushar Polyclinic and Al Nahdha Outpa-
tient Department. These 2 centres serve
high SES residential clusters. At the time of
the survey, the 1995 birth cohort was aged
28 to 43 months. The survey first selected
children born to Arab fathers. To be eligible
for further screening, the child had to be
free of the risk factors for malnutrition
specified by the Ministry of Health. These
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are birth weight < 2.5 kg, Apgar score < 7,
preterm or multiple birth, born with con-
genital anomalies, delivered by caesarean
section or born outside a health facility.

Mothers whose children met the speci-
fied criteria were line-listed for contact by
telephone and home visit. Screening home
visits were to continue until a sample size
of ≥ 300 children was obtained. This num-
ber was chosen in anticipation of the target
sample size for the MGRS. The mother and
child were measured and the birth informa-
tion taken from the MR2 register was veri-
fied using the child health card. A
standardized questionnaire interview was
administered to obtain sociodemographic
information.

Three pairs of field workers were
trained to measure mothers’ and children’s
weight using the UNISCALE and their
standing height on a Leicester Portable
Height Measure. A standardization session
was conducted at the end of training to
evaluate the field workers’ performance.

After data collection, each questionnaire
was reviewed for consistency and com-
pleteness. Data entry was done on a cus-
tomized Epi-Info 6 data entry form.
Anthropometric indicator Z-scores were
calculated using the EPINUT module of the
Epi-Info program [8] before exporting the
data to SPSS, version 6.0 for analysis. For
preliminary identification of socioeconomic
factors associated with child growth, a re-
gression analysis was carried out for HAZ
in relation to parental education, household
income and possession of selected house-
hold belongings. The stepwise regression
procedure used selected only mother’s ed-
ucation and household income as positive
predictors of HAZ. More detailed analyses
with the 2 variables then followed to estab-
lish cut-off points for selecting a sub-popu-
lation with stunting prevalence < 5%.

Results

Data review
The mean HAZ for children whose mothers
had a university degree was 0.01 compared
with –0.88 for those with a post-secondary
diploma and –1.16 for those with a high-
school diploma. However, the number of
women in these categories was too small to
draw any conclusion. Average monthly in-
come was 297 Omani rials (OR) or US$
773. Although the prevalence of stunting
declined as income increased, the sample
was too small to determine a cut-off value
associated with unconstrained growth.
Further, since the surveys were not de-
signed primarily to assess the relationship
between SES and nutritional status, they
did not give representative information on
the characteristics of the upper socioeco-
nomic class; in fact the average income re-
flected the predominance of low SES rural
households in the surveys. The rapid sur-
vey in Phase II thus aimed to verify the re-
lationships suggested by the earlier studies.

Rapid survey
Over 10 000 babies were born in the Mus-
cat region in 1995 (5065 in Khoula and
5194 in Royal Hospitals respectively) [9].
The sampling frame from the 2 health cen-
tres comprised a total of 3409 children
aged 28 to 43 months, 1929 of whom were
Arabs. Among the Arab births, 210 were
(11%) caesarean deliveries, 17 (0.9%)
were multiple births, 116 (6%) had low Ap-
gar scores and 107 (5%) were low-birth-
weight babies. Exclusion on the
pre-specified criteria left a sampling frame
of 1421 children that were line-listed for
contact by telephone. All families on the list
were contacted and those that could be
reached by telephone at the first attempt
were screened (n = 338). No further at-
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tempts were made to contact mothers who
were not at home when first called, or
whose telephone numbers were no longer
in service or who were non-residents in the
area. Screening stopped when an adequate
sample was obtained (n = 336), after at-
tempting to contact 560 of the line-listed
subjects.

Description of the sample
Table 1 presents the socioeconomic char-
acteristics of the surveyed sample (n =
336). The mean age of the children ± stan-
dard deviation was 34.8 ± 3.6 months
(range, 28 to 43 months). The average
family monthly income was 954 ± 1353
OR (US$ 2484) (range, 77 to 21 405 OR).
Maternal education ranged from none to 16
years (mean, 7.9 ± 4.9 years). About 12%
of the mothers were illiterate while just
over 16% were educated beyond high
school.

The median number of people living in
the house was 10 (range, 3–57), the aver-
age family size was 6 (range, 2–17) and
39% of the families had at least 1 servant.
All households had at least 1 refrigerator
and few reported not having a telephone
(8.3%), television (0.3%) or car (6.3%). A
majority (87%) lived in their own house
and 24% of the mothers worked outside
the home (Table 1). Only 1 mother reported
smoking, and all expressed willingness to
participate in the MGRS, although in 2 cas-
es, the fathers objected.

Child and maternal anthropometric
status
The overall mean WHZ among the children
in the survey was –0.77 ± 1.0, and the
mean HAZ and WAZ were –0.38 ± 1.1 and
–0.96 ± 1.1 respectively. The overall stunt-
ing rate was lower (5%) than wasting (7%)
and underweight (15%). The mean birth

Table 1 Socioeconomic characteristics of the
study population

Socioeconomic indicators No. %
and categories

Household monthly income
(OR) (n = 336)

< 199 11 3.3
200–399 54 16.1
400–599 67 19.9
600–799 57 17.0
800–999 14 4.2
1000+ 133 39.6

Mean: 953.6  ± 1353 OR

Mother’s education (n = 331)
Illiterate 40 12.1
Some school (between 1 and 5
years) 80 24.2
Primary (at least 6 years) 52 15.7
Preparatory (at least 9 years) 39 11.8
Secondary (12 years) 66 19.9
Secondary + 54 16.3

Mean: 7.9 ± 4.9 years

Ownership of residence (n = 336)
Own house 292 86.9
Rented house 15 4.5
Rented apartment 16 4.8
Government housing 13 3.8

Mother working outside the home
(n = 334) 79 23.7

Median Range

Living conditions (n = 336)

Household size 10   3–57
Family size 6   2–17
Servants 0 0–5
Rooms (excluding bath/kitchen) 5   2–14
Bathrooms 3   1–10
Refrigerators 2 1–8
Telephones 2 0–7
Television sets 2   0–10
Cars 2 0–6

OR = Omani rials (1 US$ = 0.384 OR).
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weight was 3.1 + 0.4 kg and mean maternal
height was 155.6 ± 5.4 cm.

Socioeconomic indicators
Analysis was conducted to identify the SES
characteristics associated with uncon-
strained growth. There was a rising trend
in HAZ as monthly household income in-
creased, from –0.69 below 600 OR to 0.04
at 1600 OR and higher income levels. Sim-
ilar trends were observed in WAZ and WHZ
at low monthly incomes but there was a
plateau for both indicators beginning from
1100 OR. A similar pattern was observed
with mother’s height. The analysis also in-
dicated a positive relation between growth
status and mother’s education with a pla-
teau beginning at post-secondary educa-
tion.

Children were then classified into dif-
ferent SES levels based on income alone,
mother’s education alone, and different
combinations of income and mother’s edu-
cation levels (Table 2). The objective was
to select the indicator that could define a
sub-population with a mean HAZ of zero
and mean WAZ and WHZ as close as possi-
ble to zero. The results showed that the
best indicator of unconstrained growth
was obtained by the combination of month-
ly income ≥ 800 OR and mother’s educa-
tion ≥ 4 years. As shown in Table 2, the
group selected on this criterion had a mean
HAZ of 0.0 with < 1% classified below –2
SD and an average –0.5 Z-score WAZ and
WHZ (with 5% and 3% below –2 SD re-
spectively). These children’s (n = 129, or
38%) HAZ was 0.6 SD higher and their
mothers were 2.8 cm taller than the rest of
the sample (n = 207).

Mobility
Because the MGRS involved a 2-year fol-
low-up, information was collected on mo-
bility, including duration of residence at

current address, immediate post-delivery
residence outside Muscat and annual travel
on vacation. The average household had
lived at their current residence for 25 years
(range, 1–47 years). Only 15.5% of wom-
en stayed with their mothers for the 40
days following delivery, and of these, only
2.1% went outside the Muscat area. In all
130 (39%) of the mothers interviewed had
travelled outside Oman for holiday at least
once since the index child was born. The
average length of holiday was 15 days, and
most travel took place in the summer (June
to August).

Feeding patterns
Exclusive breastfeeding for the first 4
months of life was reported by 22% of the
interviewed mothers, while 59% breastfed
predominantly for the same period of time.
Complementary foods were introduced at
average age 5 months (range, 3–12
months), and 78% continued to breastfeed
until at least the child’s first birthday. The
mean duration of breastfeeding was 18
months (range, 1–36 months).

Discussion

The results of this study revealed the pres-
ence in Muscat of a sub-population of high
SES households where children experi-
enced unconstrained growth. They corrob-
orate the conclusions reached by similar
studies conducted in Ghana and India
[10,11], supporting the case for a single
global reference based on a pooled sample
of children from diverse ethnic back-
grounds.

The study aimed to determine the cut-
off points for socioeconomic characteris-
tics that favoured unconstrained growth in
this population. Family income and mater-
nal education were negatively associated
with stunting, suggesting that both high in-

07 Socioeconomic predictors.pmd 7/6/2005, 8:28 PM299



300 La Revue de Santé de la Méditerranée orientale, Vol. 10, No 3, 2004

Table 2 Child and maternal anthropometry for different
socioeconomic subgroups

Variable No. HAZ WAZ WHZ Mother’s
included height (cm)

Income (OR)

800 153 –0.09 –0.62 –0.54 156.9

900 127 –0.07 –0.56 –0.48 157.1

1000 113 –0.04 –0.50 –0.44 157.1

1100 93 –0.02 –0.43 –0.39 157.3

Mother’s education
(years)

> 4 244 –0.27 –0.85 –0.71 156.1
> 9 159 –0.14 –0.70 –0.61 157.0
> 12 120 –0.11 –0.60 –0.51 157.0

Income (mother’s
education ≥ 4 years)

500 195 –0.12 –0.75 –0.68 156.5
600 172 –0.07 –0.67 –0.61 156.9
700 150 –0.00 –0.58 –0.55 157.1
800 129 0.00 –0.52 –0.47 157.3
900 111 0.04 –0.46 –0.43 157.6
1000 100 0.05 –0.43 –0.40 157.5
1100 85 0.11 –0.35 –0.34 157.6

Income (mother’s
education ≥ 9 years)

500 147 –0.06 –0.63 –0.57 157.2
600 136 –0.05 –0.59 –0.53 157.5
700 122  0.01 –0.51 –0.47 157.7
800 108  0.01 –0.44 –0.38 157.9

Income (mother’s
education ≥12 years)

500 113 –0.03 –0.54 –0.48 157.2
600 105 0.00 –0.49 –0.44 157.4
700 97 0.05 –0.42 –0.39 157.7
800 87 0.07 –0.33 –0.29 157.8

HAZ = height-for-age Z-score; WAZ = weight-for-age Z-score; WHZ =
weight-for-height Z-score.
OR = Omani rials (1 US$ = 0.384 OR).

come and maternal literacy are important
predictors of optimal growth in Oman.
These results are in line with those of stud-
ies conducted in other developing countries
[10–14]. The average income observed in

the present survey (954 OR) was more
than 3 times the average (297 OR) found in
the previous national surveys [6,7]. Clearly,
the population in Muscat was wealthier
than the national average, but for the
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MGRS, it was necessary to further select a
sub-population with evident unconstrained
child growth.

We used HAZ, the index of attained lin-
ear growth, as the main criterion for un-
constrained growth because it is a more
appropriate measure of long-term nutrition-
al well-being and overall SES than are the
weight-based indicators WAZ and WHZ.
Despite the more marked shift of the sam-
ple’s mean WAZ and WHZ (–0.5 SD) from
the NCHS/WHO reference median, the
proportions classified as underweight (5%)
and wasted (3%) were not markedly differ-
ent from the reference population preva-
lence rates [2].

This study also addressed concerns
about the availability of an adequate sample

for the MGRS’s recruitment target. An esti-
mated 38% of the Muscat population met
the eligibility criterion defined by this sur-
vey (income ≥ 800 OR and maternal educa-
tion ≥ 4 years). By screening all the 10 000
births occurring annually in Royal and
Khoula Hospitals, the expected sampling
base of 3800 affluent mothers would be
sufficient to provide the MGRS sample of
300 neonates recruited in a period of 12
months.

In conclusion, the results of the survey
support the choice of the Sultanate of
Oman as the Middle East site for the new
international reference of child growth and
nutrition.
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ABSTRACT Audiometric screening was conducted in Dhofar region to study the magnitude of ear problems
and cost–effectiveness of screening first-year preparatory-school children in Oman. None of the 1894 pupils
had otitis media with effusion or sensory neuronal hearing loss. Six children (0.32%) had impacted wax, 4
(0.21%) chronic suppurative otitis media and 2 (0.11%) dry perforation of eardrum. In all, 14 children (0.74%)
with suspected hearing impairment were referred to a specialist but only 2 attended. Physicians and nurses
spent 8–10 minutes for ear examination per child for a yield of less than 1%. The screening expenditure was
US$ 5 per pupil. As the prevalence of serious ear conditions was low, we conclude that expanding the
audiometric screening of schoolchildren to first-year preparatory pupils is not cost-effective.

Rapport coût-efficacité du dépistage audiométrique chez les élèves de première année du secon-
daire dans la région de Dhofar (Oman)
RESUME Un dépistage audiométrique a été réalisé dans la région de Dhofar pour étudier l’ampleur des
problèmes d’audition et le rapport coût-efficacité du dépistage des élèves de première année du cycle
secondaire à Oman. Aucun des 1894 élèves n’avait d’otite moyenne avec épanchement ou de surdité
neurosensorielle. Six enfants (0,32 %) avaient un bouchon de cérumen, quatre enfants (0,21 %) avaient une
otite moyenne suppurée chronique et deux enfants (0,11 %) une perforation tympanique sèche. En tout,
14 enfants (0,74 %) suspects de déficience auditive ont été orientés vers un spécialiste mais seuls deux ont
consulté. Les médecins et les infirmières ont consacré 8 à 10 minutes par enfant à l’examen auditif pour un
rendement de moins de 1 %. Les dépenses encourues pour le dépistage s’élevaient à USD 5 par élève. La
prévalence des troubles auditifs graves étant faible, nous concluons que l’extension du dépistage au-
diométrique aux élèves de la première année du secondaire n’est pas rentable.
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Introduction

Audiometric screening of first-year prima-
ry-school children has been a part of the
school health programme in Oman since
1993. The programme aimed to standardize
and improve the coverage of screening in
the early years [1]. However, a communi-
ty-based survey conducted in 1996 in
Oman found a high prevalence of ear dis-
eases and hearing impairment in children
aged over 6 years [2]. Hence, expansion of
the service to include universal hearing
screening of first-year preparatory-school
children was proposed [3].

Any expansion of auditory screening
services would divert local physicians to
the schools and thus compromise the ser-
vices at local health centres in the mornings
when there is peak demand from patients.
Thus it was essential to review the impact
of the proposed initiative with a pilot pro-
gramme in a limited area.

Dhofar region was selected for the pilot
study due to its distance from secondary
ear care facilities and the availability of suf-
ficient audiometers. Dhofar is the south-
ernmost region of Oman and has a pop-
ulation of 158 910, 102 146 (65%) of
whom reside in Salalah wilaya in the coast-
al plains. The remaining 7 wilayat with a
population of 56 500 are in mountain and
desert terrains with a low population densi-
ty. The scheme was piloted in the 7
wilayat, except Salalah (the only wilaya
with a secondary ear care facility).

Trained physicians and facilities for pri-
mary ear care are available at 31 primary
health centres in Dhofar region. These
wilayat also have 35 preparatory schools
accessible to all children and education is
provided to them free of charge [4]. Ten
doctors of primary heath centres visit
schools in their catchment area and con-
duct various health activities, mainly immu-
nization, screening for early detection and

management of health problems and pro-
viding first aid to the pupils.

We report here the results of the pilot
programme to measure the frequency of
ear problems in first-year preparatory pu-
pils and correlate these to the cost of such
efforts. The aim was to review of the cost–
effectiveness of screening and make rec-
ommendations for future programmes of
auditory screening in Oman.

Methods

Sample
This was a school-based cross-sectional
analytical study. The study population was
first-year preparatory pupils in the selected
schools of 8 wilayat. The assumed preva-
lence of ear problems in this population
was 1%. To achieve 95% confidence inter-
val and 90% power of the study in a popu-
lation of 5000 pupils in 3 academic years in
all wilayat other than Salalah, we needed a
random selection of 882 pupils. As schools
were the units for the pupil selection, clus-
tering could affect the sampling. To com-
pensate for this effect, the sample was
multiplied by a factor of 2. To adjust for the
loss of data, the sample was enlarged by
10%. Thus, a minimum sample of 1940
was to be enrolled.

Data collection
Ten physicians were the study investiga-
tors. They were trained in primary ear care
by an ear, nose and throat (ENT) specialist.
Calibrated battery-operated micro-audiom-
eters were used for the hearing screening.
An otoscope and ear speculum were used
for ear examinations. Pupils were called to
the school nursing station in batches of 5
and the physician explained the screening
procedures to them. Cuffed headphones
were placed properly and sound signals for
different frequencies and amplitude were
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demonstrated. The audiometer was placed
behind the child so that he/she could not
see its operation. The inputs were given
randomly in either ear and the pupil re-
sponded by raising a hand if he/she could
hear the sound stimulus. For 1, 2 and 4 kHz
frequencies, sound signals of 25 dB and 35
dB amplitudes were used. In case of non-
response, the test was repeated after 2
weeks. The observations were charted on a
graph in the school health logbook.

The pupils’ ears were examined and
they were asked about any history of ear
disease in the past and visits to the primary
health centre for ear problems. If the ear
had semi-soft wax, it was removed and
then the eardrum was re-examined. If wax
was impacted, it was treated with sodium
bicarbonate in glycerol ear drops. Pupils
with hearing impairment and suspected pa-
thology of the middle ear were referred to
an ENT specialist. The physician noted the
time required for the audiometry and ear
examination in each school.

In children with hearing impairment, the
school principal contacted the parents, ex-
plained about the possible ear problem and
advised them to consult the ENT specialist
at Salalah Hospital as soon as possible. Af-
ter 2 months, compliance with attendance
at the ENT specialist and feedback from
the consultation were reviewed.

Information on visits by the study chil-
dren to primary health centres in the last 6
months of the screening was gathered by
conducting interviews with the children.
Hence recall bias affecting this data cannot
be ruled out.

Ethical considerations
The consent of local and regional health
and school authorities was obtained to un-
dertake this study. The pupils found to have
ear problems were offered care free of
charge. The outcomes of the study were

used to improve the ear care of the school
pupils and guidelines were distributed to the
regional and national ear health care staff.

Costs
Based on the number of children and the
time for each examination, the unit time per
child for ear screening of first-year prepa-
ratory-school children was calculated. The
yield of hearing screening was defined as
the proportion of children with hearing im-
pairment and ear diseases to total children
examined. The salaries of the physician and
the school nurse were calculated per unit
time per child. The unit cost of the hearing
screening was defined as the cost of the
manpower involved as a fraction of the
capital cost of the equipment and dispos-
ables used for screening per pupil. The in-
direct costs of diagnosis and care of the
child with ear problems were not included.

Analysis
The data from the screening sessions were
collected from the school health logbook
using a pre-tested data collection form. The
Microsoft XL spreadsheet was used to
record the data of all pupils. The data was
checked for inconsistencies and analysed
using univariate methods. To validate the
results, 95% confidence intervals of the
proportions of children with hearing prob-
lems were calculated.

Results

A total of 1894 children were tested over 3
school years (37% of the study popula-
tion). The number of first-year preparatory
pupils in the study area by sex is compared
with the tested sample on Table 1. A smaller
proportion of children were tested in the
year 2002–03 than in 2000–01.

The proportion of children with ear
problems are given in Table 2. Wax in the

08 Cost effectiveness.pmd 7/6/2005, 8:29 PM305



306 La Revue de Santé de la Méditerranée orientale, Vol. 10, No 3, 2004

ear canal was present in 64 children (3.4%,
95% CI 2.6 to 4.2%). Six children had im-
pacted wax, 4 chronic suppurative otitis
media and 2 dry perforation of eardrum. In
all only 14 children (0.74%, 95% CI 0.69 to
0.78%) had ear problems with hearing im-
pairment. This included 2 children with
wax in the ear canal, one with a blood dis-
order and the other with a history of vertigo
with fainting, for whom the health staff
were unsure if the origin was an inner ear
problem. After repeating the audiometry, all
14 pupils were reconfirmed and referred to
the ENT specialist at Salalah Hospital. Only
2 of them attended. If this final outcome is
considered in the calculation, the yield of
children actually treated for hearing prob-
lems was only 0.11%.

Ten doctors and 10 nursing staff spent
around 8 to 10 minutes per pupil. Visiting
the schools, taking the consent of school
authorities, preparing the pupils and area
for screening, referring the pupils for fur-
ther care and following up those with ear
problems took another 5 minutes per child.
The average salary of a physician is RO
500 and that of a nurse is RO 250. On the
basis of a 7-hour day, 20 days a month, the

Ministry of Health spends RO 5 per hour as
salary to these staff. The salary of physi-
cians and nursing staff for screening each
child was thus RO 1.25. The cost of travel-
ling from the primary health care to school
for the physician and nurse was RO 0.5 per
pupil and the cost of instruments and dis-
posables was RO 0.2 per pupil. The cost
per child is therefore RO 1.95 (about US$
5). The cost of screening per case with
hearing impairment can be calculated as
roughly RO 1850 (about US$ 4700).

Discussion

Since 1993, school health staff of the re-
gional directorates in Oman have conduct-
ed the annual school health programmes.

Table 1 Profile of the study population and
children tested

Variable Study Sample
population screened
No. % No. %

Sex
Male 2971 57.4 985 52.0
Female 2202 42.6 909 48.0

School year
2000–01 1801 34.8 999 52.7
2001–02 1667 32.2 679 35.9
2002–03 1705 33.0 216 11.4

Total 5173 100.0 1894 100.0

Table 2 Ear conditions and outcomes among
first-year preparatory-school children
screened over 2000–03 in Oman

Ear conditions and No. of %
outcomes children

Total screened 1894 100.0

Minor ear conditions
Wax in ear canal 64 3.38

Ear conditions with hearing
impairment

Impacted wax in ear canal 6 0.32
Chronic suppurative otitis
media 4 0.21
Dry eardrum perforation 2 0.11
Otitis media with effusion 0 0
Sensory neural hearing loss 0 0

Outcome
Referred to ENT specialist 14a 0.74
(Attended specialist) (2) (0.11)

ENT = ear, nose and throat.
a2 children with wax in the ear canal were also
referred, one with a blood disorder and the other
with a history of vertigo with fainting, suspected of
having an inner ear problem.
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School health was integrated with primary
health care in Dhofar region in 1998. In
subsequent years, therefore, the health
staff managed the schoolchildren of their
catchment area in addition to providing
health services at primary health centres.
Auditory screening of first-year primary-
school children is an ongoing annual activi-
ty, but proposals to expand screening to the
first-year preparatory level would create
additional work that would require more
resources. There are many logistic prob-
lems if primary care staff are absent from
their clinics during morning hours while
they undertake health-related activities in
schools, especially in small primary health
centres with 1 doctor and 2 nursing staff.
This emphasizes the importance of the
present study to estimate the yield, feasibil-
ity and cost–effectiveness of auditory
screening of first-year preparatory pupils.

The screening of pupils in school is dif-
ficult due to the presence of ambient noise
that may affect the quality of screening. To
overcome this problem, we used cuffed
headphones, ensured pupils’ cooperation
and supervised the functioning of health
staff. Nevertheless, in spite of the efforts
of health staff and use of standard tech-
niques, the rate of ear diseases and hearing
impairment found at screening was low at
0.74%. The deafness study conducted in
1996 in Oman also suggested a low preva-
lence of hearing loss and ear diseases
among children of Dhofar region [2].
Screening for diseases with low prevalence
is known to have a low yield [5,6]. The
dropout of children identified with hearing
problems who did not attend for treatment
further reduced the yield of the screening.

As our data covers 3 school years, sea-
sonal epidemics of middle-ear disease are
less likely to influence our study results.
Conversely, the effectiveness of screening
by field staff may have been influenced by

the long duration of the study. The data of
first-year primary screening of pupils of
the same schools by the same staff did not
show much variation in the rates of ear dis-
eases and false positive cases in the last 3
years (unpublished school report 2000–
03).

We could not determine if pupils detect-
ed as having a chronic problem through our
screening had consulted a primary care
physician or ENT specialist at the time of
acute symptoms. Generating such infor-
mation through a separate study could de-
termine the role of screening in identifying
a health problem in areas with an estab-
lished primary care system. If early detec-
tion of a health problem could be achieved
through an ongoing primary health service
that is easily accessible and affordable, the
importance of screening pupils in the
schools seems to be limited.

In view of the fact that there are a limit-
ed number of physicians at primary health
centres, that more patients visit health cen-
tres during morning hours and that schools
are open only in the morning hours means
that regular health care in the region would
be compromised by deploying staff for ad-
ditional screening in schools. Using skilled
health staff for auditory screening is costly.
Hence, many countries screen schoolchil-
dren with the help of paramedical staff or
teachers. Such initiatives in Oman could
reduce the cost of auditory screening. Use
of a questionnaire to identify pupils with a
high risk of ear diseases as a first level
screening and then conducting audiometric
screening and ear examination of these high
risk pupils could further increase the yield
and reduce the cost of screening. The pu-
pils with conductive deafness and middle
ear diseases could easily be managed and
hearing loss could be reversed. Many of the
chronic conditions found during school
screening might have been dealt with in the
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past by health services mainly at primary
care centres. In such a situation, screening
in schools would duplicate the identifica-
tion process.

Our study was limited to the wilayat of
Dhofar region other than Salalah. The ac-
cess to health care, level of education of
parents and socioeconomic status of chil-
dren living in Salalah is likely to be better
and hence fewer problems are likely to be
detected during school screening. There-
fore, the cost–effectiveness of screening in
Dhofar region would still be low even with
the inclusion of Salalah.

In conclusion, our study raised impor-
tant issues about the rationale for auditory
screening of first-year preparatory-school
children. Since the prevalence of ear prob-
lems in these children is low and the feasi-
bility of using primary health centre staff is
low, screening has a low yield and does not

seem to be cost-effective. Proposals for in-
troducing auditory screening of first-
year preparatory-school children in Oman
should note these factors before making it a
national policy. A multi-centred prospective
study covering all regions could be con-
ducted for this purpose.

Acknowledgements

The authors thank the Ministry of Health
both at regional and national levels to ex-
tend support and encouragement to con-
duct such epidemiological study. We also
appreciate the school health and other staff
for undertaking such additional responsibil-
ity and maintain high quality of the study.
We thank Ms Ruth Mabry and Dr Muluken
Malase for their assistance in improving the
article.

References

1. Ear health care manual. Muscat, Oman,
Ministry of Health, 1999:11,34.

2. Khabori M, Khandekar R. The preva-
lence and causes of hearing impairment
in Oman—a community based cross
sectional study. Journal of audiology (in
press).

3. Ministry of Health. General outlines of
the health development programmes of
the sixth 5-year plan. Muscat, Oman, In-
ternational Printing Press, 2001:72.

4. Annual health report year 2002. Muscat,
Oman, Ministry of Health, 2003:1–8,8–
41.

5. Gordis L, ed. Epidemiology. Philadel-
phia, USA, WB Saunders, 1996:229–45.

6. Hennekens C, Buring J. Epidemiology in
medicine. Boston, USA, Little Brown,
1987:327–45.

08 Cost effectiveness.pmd 7/6/2005, 8:29 PM308



Eastern Mediterranean Health Journal, Vol. 10, No. 3, 2004 309

Efficacy of sulfadoxine/
pyrimethamine for uncomplicated
Plasmodium falciparum malaria in a
small sample of Sudanese children
I. Adam,1 M.H. Ibrahim,1 I.A. A/elbasit 2 and M.I. Elbashir 2

1New Halfa Hospital, New Halfa, Sudan.
2Faculty of Medicine, University of Khartoum, Khartoum, Sudan.
Received: 24/06/03; accepted: 29/09/03

ABSTRACT A prospective clinical trial was carried out to determine in vivo efficacy of sulfadoxine/py-
rimethamine for the treatment of uncomplicated Plasmodium falciparum malaria in children in New Halfa. Forty
patients were enrolled; 31 completed the 28-day follow-up. Six (19.4%) patients showed recurrence of parasi-
taemia during follow-up, while the rest (80.6%) cleared the parasites and responded fully to treatment. All the
failures were late treatment failures. Parasite genotyping showed that 1 (16.7%) of the 6 cases of late parasi-
taemia was due to reinfection while the rest (83.4%) were due to true recrudescence. During the follow-up
period 22.6% of patients showed gametocytaemia. The high level of treatment failure as well as gametocy-
taemia necessitates the introduction of artesunate in this area in combination therapy.

Efficacité de la sulfadoxine-pyriméthamine pour le paludisme à Plasmodium falciparum sans compli-
cations dans un petit échantillon d’enfants soudanais
RESUME Un essai clinique prospectif a été effectué afin de déterminer l’efficacité in vivo de l’association
sulfadoxine-pyriméthamine dans le traitement de l’accès palustre simple à Plasmodium falciparum chez des
enfants à New Halfa. Quarante patients ont été recrutés ; 31 ont terminé la période de suivi de 28 jours. Six
patients (19,4 %) ont présenté une parasitémie récurrente pendant le suivi, tandis que le reste des patients
(80,6 %) ont éliminé les parasites et ont répondu au traitement complètement. Tous les échecs étaient des
échecs thérapeutiques tardifs. Le génotypage du parasite a montré qu’un cas sur 6 (16,7 %) des parasitémies
tardives était dû à une réinfestation alors que le reste (83,4 %) était dû à une recrudescence. Pendant la période
de suivi, 22,6 % des patients ont présenté une gamétocytémie. Le niveau élevé d’échec thérapeutique ainsi que
la gamétocytémie nécessitent l’introduction de l’artésunate dans cette région en traitement associé.
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Introduction

There are around 765 000 childhood deaths
in Africa due to Plasmodium falciparum in-
fections every year [1]. Children are at
higher risk for developing drug-resistant
falciparum malaria than adults [2,3]. Coun-
tries with high levels of resistance have
witnessed increased childhood morbidity
and mortality [4]. Due to widespread resis-
tance to chloroquine treatment, several Af-
rican countries have changed their policy
from chloroquine as first-line treatment to
sulfadoxine/pyrimethamine. In Sudan, all
grades of chloroquine resistance were re-
ported in children, where 25% of the para-
site isolates were chloroquine resistant;
16.7% were the severe form of resistance
[5]. Recently, chloroquine resistance was
reported to be over 75% in the capital and
eastern Sudan [6,7].

Despite these reports, chloroquine is
still the first-line treatment for uncompli-
cated falciparum malaria in Sudan, while
sulfadoxine/pyrimethamine is the second-
line treatment. Resistance to sulfadoxine/
pyrimethamine was first reported in central
Sudan in 1992 [8]. Thereafter much of the
data are confusing; in 1 study 10.7% resis-
tance was reported [9], while in 2 other
studies carried out in eastern Sudan 100%
sensitivity was reported by in vivo and in
vitro approaches [6,10]. To address the is-
sue further and to obtain data on children
we conducted a study on a small sample of
Sudanese children.

Methods

Study area
The study was conducted at the Elhara
Eloula health centre in the New Halfa area,
eastern Sudan, during November 2001 to
January 2002. New Halfa is an agricultural
area, 500 km from Khartoum. It is 450 m

above sea level and is characterized by an
average annual rainfall of 238 mm and av-
erage annual relative humidity of 35%.

The area is mesoendemic for malaria
with the peak during the rainy and post-
rainy season (September to January) [11].
The predominant malaria species is P. fal-
ciparum, with P. vivax and P. malariae oc-
casionally seen [6]. Anopheles arabiensis is
the sole malaria vector in the area [12].
Bednets and chemoprophylaxis are not
used in the area.

Patients
Children with documented axillary temper-
ature ≥ 37.5 ºC and P. falciparum infection
were eligible for inclusion if their parents or
guardian gave informed consent. Children
were excluded if they had 1 or more mani-
festations of severe malaria [13], concur-
rent infection, known allergy to sulfona-
mides, or treatment within the last 2 weeks
with a sulfonamide, quinine or mefloquine.
History of chloroquine treatment was not
an exclusion criterion.

A complete history of all enrolled chil-
dren was taken and they all underwent a
thorough physical examination by the med-
ical officer and received sulfadoxine/
pyrimethamine (sulfadoxine 25 mg/kg,
Amipharma laboratory, Sudan). The chil-
dren were given the medication orally un-
der supervision and monitored for 30
minutes. A second full dose was adminis-
tered if the child vomited. Children who
vomited the drug for the second time were
excluded from the study and were given
parenteral quinine.

Investigations
Using finger-prick blood samples, thick
and thin blood smears were prepared from
each patient, stained with Giemsa (pH 7.0,
diluted in phosphate-buffered saline) and
counted against 200 white blood cells as-
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suming that the number of white blood
cells is 6000/mm3 of blood. Trophozoites
and gametocytes of P. falciparum were re-
corded separately. The blood films were
prepared and examined by a highly expert
technician and cross-checked by another
technician blinded to the results and veri-
fied by the supervisor if there was any dis-
agreement. Thin-film blood samples, fixed
in methanol and Giemsa-stained were pre-
pared when the parasite species was doubt-
ful. The blood films were repeated on days
1, 2, 3, 7, 14, 21 and 28 or at any time if
symptoms recurred.

Three spots of blood were taken on fil-
ter paper initially and later if parasites reap-
peared microscopically during the follow-
up period. Primers from 3 polymorphic P.
falciparum antigens—merozoite surface
protein-1 and -2 and glutamate-rich
protein—were used in polymerase chain
reaction (PCR) analysis to differentiate be-
tween reinfection and recrudescence [14].

Follow-up
Parents were asked to bring the children to
the health centre for follow-up on days 1,
2, 3, 7, 14, 21 and 28 or if they developed
febrile symptoms and felt unwell. Parents
were asked about the presence of fever,
vomiting and diarrhoea. At each visit, a
brief physical examination, including axil-
lary temperature, was performed and blood
was taken for thick-film tests.

Outcome measures
The 28-day efficacy of sulfadoxine/py-
rimethamine was assessed by a modified
World Health Organization protocol for un-
complicated falciparum malaria for areas of
moderate or low malaria transmission [15].
Patients were classified as early treatment
failure if they developed dangerous signs or
severe malaria on day 3, the parasite densi-
ty on day 2 exceeded that on day 0, or the

parasite density on day 3 was ≥ 25% of
that on day 0. Late treatment failure was
defined as the development of symptoms
or signs of severe malaria, or development
of any parasitaemia with or without fever,
after day 3. All other cases were regarded
as adequate clinical and parasitological re-
sponse. Those with treatment failure were
given quinine 10 mg/kg for 7 days.

Data were entered into a microcomput-
er using SPSS/PC batching for data ana-
lysis. Simple frequencies, percentages,
means and standard deviation (SD) were
calculated. The data of the patients with re-
current parasitaemia were compared with
those without recurrence by Student t-test,
chi-squared and Fisher exact test when ap-
plicable; P ≤ 0.05 was regarded as signifi-
cant.

Results

Thirty-one out of 40 patients completed the
study. The others were excluded due to
loss to follow-up or change of address (5),
contracting another disease (2) or self-use
of other treatments (2).

Table 1 shows the presenting character-
istics of the 31 patients. The mean ± SD
age was 6.9 ± 3.9 years, range 1–14 years.
The age of 12/31 patients (38.7%) was be-
low 5 years. All patients were aparasitaemic
and only 3/31 patients (9.7%) were febrile
on day 3.

Twenty-five out of 31 patients (80.6%)
cleared the parasites and responded fully to
treatment. In 6 patients (19.4%) the parasi-
taemia recurred during follow-up (2/6 on
day 7, 1/6 on day 14, 2/6 on day 21 and
1/6 on day 28) and they were defined as
late treatment failures. Reinfection was
confirmed in 1 patient (16.7%) in whom
parasitaemia was detected on day 21, while
the remaining 5 patients (83.4%) were
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shown to have true recrudescence as con-
firmed by parasite genotyping using PCR
techniques. There were no significant
differences in the presenting characteris-
tics between the responders and non-
responders to treatment.

Among the 31 patients who completed
the study, gametocytes were found in 3 pa-
tients on day 0. However, gametocytes
were found on follow-up thick smears in 7
patients (22.6%).

Discussion

The study was carried out in an area of
high chloroquine resistance in New Halfa
where no resistance to sulfadoxine/
pyrimethamine has been detected before
[6]. The high level of sulfadoxine/py-
rimetha-mine resistance in this study (19%
of patients) has not yet been reported in
Sudan and is concerning. It may be ex-
plained by high use of the drug in this area.
Our previous report of high chloroquine re-

sistance and full efficacy of sulfadoxine/
pyrimethamine [6] has encouraged most
practising doctors in the area to shift to sul-
fadoxine/pyrimethamine for the treatment
of uncomplicated falciparum malaria even
though it is still regarded as the second line
for the treatment of uncomplicated malaria
in Sudan. Another factor may be age; in this
study treatment was assessed in children,
who are more likely to be resistant to
sulfadoxine/pyrimethamine than other age
groups [3].

Surprisingly, the proportion of treat-
ment failures (around 20% of patients) was
similar to a study of Malawian children
[16]. However, this comparison has to be
taken cautiously. First, in Malawi
sulfadoxine/pyrimethamine has been the
first-line treatment since 1993, while in
Sudan it is the second-line treatment for
uncomplicated falciparum infection.
Secondly, the Malawian study followed the
14-day protocol, whereas in the present
study we followed the 28-day protocol.
Thirdly, there are differences in malaria
transmission in the 2 locations. Recently,
sulfadoxine/pyrimethamine failures in
Kenya were found to be 9.5% and 34.5% in
2 different areas at the same time; this
difference was attributed to the differences
in the endemicity, hence the increased drug
pressure in this area [17].

In Kampala, Uganda, Kamya et al.
found that the proportion of clinical and
parasitological failures to sulfadoxine/py-
rimethamine treatment were 11% and 30%
respectively using the 28-day follow-up
protocol [2]. However, they did not differ-
entiate between true recrudescence and re-
infection. Indeed most studies have
followed the 14-day protocol [3], with the
justification that cases with late parasi-
taemia after 14–35 days were likely to be
new infections. However, most (83%) of
the patients with late parasitaemia in our

Table 1 Presenting characteristics of the 31
children with Plasmodium falciparum
infection

Variable Value

Female (%) 35.5

Age (mean ± SD years) 6.9 (3.9)

Duration of illness (mean ±
SD days) 4.6 (3.8)

Weight (mean ± SD kg) 21.1 (9.1)

Temperature (mean ± SD ºC) 37.9 (1.3)

Palpable spleen (%) 35.5

Parasite count (mean ± SD
rings/µL) 8829.0 (10011.3)

Temperature on day 3
(mean ± SD  ºC) 36.44 (0.94)

SD = standard deviation.
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study were cases of recrudescence, as
demonstrated and confirmed by parasite
genotyping. Furthermore, very recently in
same area, we found that parasites appear-
ing on the 28th day following quinine treat-
ment were due to true recrudescence and
not reinfection [18].

Gametocytaemia was detected in 23%
of the patients during the follow-up period.
In our previous work, we noted fewer ga-
metocytes in follow-up thick-film smears
in Sudanese children given artemether
compared with those given quinine [18].
The high level of gametocytaemia is a
disadvantage of using sulfadoxine/
pyrimethamine alone, and therefore com-
bining the treatment with artesunate may be
one way of reducing resistance and game-
tocytaemia. Studies to confirm this are
needed urgently.

On the basis of this decline in efficacy
of sulfadoxine/pyrimethamine over 4 years

in the same area, with most cases late treat-
ment failures showing gametocytaemia and
true recrudescence, we conclude that
frequent/continuous assessment of antima-
larial drugs is needed, using the 28-day
rather than 14-day protocol and parasite
genotyping. Combination chemotherapy
with different regimens should be intro-
duced in the area.
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ABSTRACT To better understand the annual distribution of influenza virus in our country, we isolated and
typed 45 viruses from 1043 patients with acute respiratory illnesses in a 10-year study conducted by the
National Influenza Centre of the Islamic Republic of Iran The seasonal distribution of influenza typically ran
from November to April. Type A influenza was most common during the winters of 1991–92, 1997–98 and
2000–01 and type B influenza was most common during 1992–5 and 1996–97. Both type A and type B
viruses circulated in 1995–96 and 1998–2000. A serological survey based on haemagglutination inhibition
test confirmed our findings. The annual pattern of strains isolated was similar to the worldwide pattern during
the same interval.

Surveillance de la grippe en République islamique d’Iran de 1991 à 2001
RESUME Afin de mieux comprendre la distribution annuelle du virus de la grippe dans notre pays, nous
avons procédé à l’isolement et au typage de 45 virus provenant de 1043 patients atteints de maladies
respiratoires aiguës au cours d’une étude sur 10 ans réalisée par le Centre national de la grippe en Iran. La
distribution saisonnière de la grippe s’étendait généralement de novembre à avril. La grippe de type A était
plus courante pendant les hivers des années 1991-1992, 1997-1998 et 2000-2001 et la grippe de type B était
plus courante durant les années 1992-1995 et 1996-1997. Les virus grippaux A et B circulaient en 1995-
1996 et 1998-2000. Une enquête sérologique basée sur le test d’inhibition de l’hémagglutination a confirmé
nos résultats. Le profil annuel des souches isolées était similaire au profil mondial pendant le même intervalle
de temps.
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Introduction

Infection with influenza viruses results in a
spectrum of clinical responses ranging
from asymptomatic infection to viral pneu-
monia that can rapidly progress to a fatal
outcome [1]. A typical, uncomplicated in-
fluenza syndrome is tracheobronchitis with
the additional involvement of small airways
[2]. Influenza viruses have a major impact
on morbidity in hospitalizations. Morbidity
has recently been defined in children, in
women of all ages with high-risk condi-
tions and in pregnant women [3–5].

Influenza remains an important virolog-
ical infection that can cause epidemics or
pandemics following the emergence of
new strains due to drift or shift in viral sur-
face antigens [1,6]. To monitor prevalent
strains, the World Health Organization
(WHO) maintains a collaborative surveil-
lance network with reference laboratories.

The National Influenza Centre of the Is-
lamic Republic of Iran at the School of
Public Health, Tehran University of Medical
Sciences, Tehran records the distribution
of influenza viruses every year. This in-
cludes the isolation and typing of influenza
viruses and the estimation of population

antibody levels by haemagglutination inhibi-
tion (HI) testing against particular strains
of influenza viruses in particular years.

The seasonal distribution of influenza in
the country is typically from November to
April with a peak number of cases recorded
in February (Figure 1). To better under-
stand the annual distribution of influenza
virus in the country, we conducted virolog-
ical and serological investigations over a
10-year period beginning with the 1991–92
influenza season and ending in the 2000–01
season.

Methods

Pharyngeal washing and throat swabs from
1043 patients with acute respiratory illness
were collected from patients attending clin-
ics in Tehran and from patients in the other
provinces (sent to us by the Ministry of
Health). These patients had fever, cough,
sore throat, general malaise, chills and my-
algia. The samples were transported from
collection points to our laboratory accord-
ing to WHO protocols. Viruses were isolat-
ed by amniotic and allantoic inoculation into
10–11-day-old embryonated chicken eggs

Figure 1 Distribution of influenza isolated by month over the period 1991 to 2001
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and then typed by HI test following WHO
protocols [3]. Prototype strains of viruses
and antisera were provided by the WHO
Collaborating Centre, London, United King-
dom. All viruses were sent to the WHO in-
fluenza centres in London or Sydney for
further typing and sequencing.

During 1991–2001, a total of 4973 se-
rum samples were collected from among
all age groups. Standard microtitre tech-
niques (0.5% hen erythrocytes, 4 units of
viruses) were used to detect serum HI anti-
bodies at the dilutions from 1:10 to ≥ 1:640.
Unspecific inhibitors were removed by
treatment with receptor-destroying enzyme
or potassium periodate [3]. The HI antibod-
ies were determined by different strains of
influenza A (H1N1), A (H3N2) and B anti-
gens that were prepared from viruses cir-
culating during the particular season.

Results

Figure 1 shows the results of isolation and
typing of viruses during 1991–2001. Of
1043 throat samples, 45 influenza viruses
were isolated and typed. Most of the isola-
tions were made in winter (Figure 1). Influ-
enza viruses were isolated every year
during the 10-year period. Type A (H3N2)
viruses were isolated in the winters of
1991–92 and 1997–98. Type B viruses
were isolated in the winters of 1992–93,
1993–94, 1994–95 and 1996–97. Both type
A (H3N2) and type B viruses were circulat-
ing in the winters of 1995–96, 1998–99 and
1999–2000. During the 10-year period in-
fluenza type A (H1N1) was isolated only in
the winter of 2000–2001. Table 1 shows
our national data and WHO international
data.

Figures 2 and 3 show the results of the
serological survey. The percentages of an-

tibody titre (titre ≥ 40) against influenza
type A and B differed during the 10-year
period (Figure 2). A greater than 4-fold in-
crease in antibody titre (titre ≥ 1:160) indi-
cated recent infection, suggesting that in
recent years both influenza type A and B
were circulating, whereas in past years
type A was more common (Figure 3).

Discussion

During 1991–2001, the influenza viruses
circulating in the Islamic Republic of Iran
displayed patterns identical to those seen
worldwide (Table 1) [8–17].

Influenza viruses were isolated from all
age groups. High fever, chill and myalgia
were the predominant signs and symptoms
of these patients.

In the winter of 1991–92, the percent-
age of antibody titre ≥ 1:40 against influen-
za type B was 3.2%. For the next 5 years,
only influenza type B was isolated  with the
level of HI antibody to type B influenza
gradually increasing and reaching its high-
est level in the winter of 1994–95 (92.0%).

Interpretation of prevalence on the basis
of laboratory confirmation was difficult
due to potential inadequacies in specimen
handling, the transit time of the specimens,
and the capacity of the laboratory. In the
Islamic Republic of Iran, the absence of
data on morbidity and mortality from pneu-
monia makes interpretation even more dif-
ficult.

During the 10-year study period, influ-
enza type A (H3N2) was isolated in 1991–
92, in 1995–96 and in each of the influenza
seasons during the years 1997–2000. How-
ever, according to seroepidemiological
data, influenza type B was also circulating
during this time. Influenza type A (H1N1)
was isolated in the winter of 2000–01 (Ta-
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ble 1). The presence of HI antibody with
titre ≥ 160 confirmed the circulation of
both type A and type B (Figure 3).

Although it was not a common practice
to isolate influenza type C (because of its
mild symptoms), for the first time in this
laboratory we performed a serum survey

on influenza type C. We found that 43.7%
of the samples contained antibody titre
≥ 1:40 against this type with the pattern of
seropositivity distribution in different age
groups similar to that seen in other coun-
tries [18].

Table 1 Comparison of influenza virus types isolated in the Islamic Republic of Iran
and worldwide [9–13,16,17] from winter 1990–91 to winter 2000–01

Influenza Strains isolated in Islamic Strains isolated worldwide
season Republic of Iran

1991–92 A/Beijing/89 (H3N2) A/Washington/15/91 (H3N2) B/Panama/45/90

A/Texas/36/91 (H1N1) B/Quingdao/102/91

1992–93 B/Panama/45/90 A/Beijing/32/92 (H3N2) B/Panama/45/90

A/Texas/36/91 (H1N1) B/Quingdao/102/91

1993–94 B/Panama/45/90 A/Shangdong/9/93 (H3N2) B/Panama/45/90

B/Quingdao/102/91

1994–95 B/Panama/45/90 A/Johanesburg/33/94 B/Beijing/184/93

A/Singapore/6/80 (H1N1) B/Shanghai/4/94

A/Texas/36/91 (H1N1)

1995–96 B/Panama/45/90 A/Wuhan/359/95 (H3N2) B/Beijing/184/93

Aa A/Singapore/6/80 (H1N1) B/Harbin/7/94

A/Texas/36/9 (H1N1)

1996–97 B/Beijing/184/93 A/Wuhan/359/95 (H3N2) B/Beijing/184/93

B/Harbin/7/94

B/Guangdong/5/94

1997–98 A/Nanchang/933/95 (H3N2) A/Wuhan/359/95 (H3N2) B/Beijing/184/93

B/Harbin/7/94

B/Victoria/2/87

1998–99 A/Sydney/05/97 (H3N2) A/Sydney/5/97 B/Beijing/184/93

B/Beijing/184/93 A/Wuhan/359/95 B/Beijing/243/97

1999–00 A/Sydney/05/97 (H3N2) A/Moscow/10/99 (H3N2) B/Beijing/184/93

B/Yamanashi A/Beijing/262/95 (H1N1)

2000–01 A/New Caledonia/20/99 A/Moscow/10/99 B/Sichuan/379/99

A/Panama/2007/99

A/New Caledonia/20/99

aTyping of virus using immunofluorescence test.
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Figure 2 Seroepidemiology of influenza A and B during 1991–2001 (positive sera = HI
antibody titre ≥≥≥≥≥ 40)

Figure 3 Distribution of sera with HI antibody titre ≥≥≥≥≥ 160 to influenza A and B during 1991–
2001 (positive sera = HI antibody titre ≥≥≥≥≥ 160)
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The season of maximum distribution of
influenza was from November to April with
a peak in February (Figure 1). The mild cli-
mate of the country might have influenced
the incidence of influenza and severity of
clinical symptoms. A correlation between
influenza activity and climate has previous-
ly been suggested for other countries [8].
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ABSTRACT We investigated antimicrobial resistance patterns and plasmid profiles of uropathogenic Escher-
ichia coli isolates from inpatients and outpatients at Jordan University Hospital in 2000 and 2001. E. coli
accounted for 32.4% and 37.4% of all isolates respectively. The lowest susceptibility was for ampicillin (11%),
cotrimoxazole (23%) and tetracycline (26%). The relative incidence of resistant isolates of E. coli to nalidixic
acid, gentamicin, norfloxacin, cefuroxime and nitrofurantoin was significantly greater for inpatients than for
outpatients (P < 0.05). A large, transferable R-plasmid of 28 kb was found in most E. coli isolates (67%) that
were resistant to at least ampicillin, cotrimoxazole and tetracycline. This R-plasmid reservoir may contribute
to the spread of multiple antibiotic resistance in our Region.

Résistance aux antimicrobiens et profils plasmidiques des isolats urinaires d’Escherichia coli de
patients jordaniens
RESUME Nous avons étudié la résistance aux antimicrobiens et les profils plasmidiques des isolats
d’Escherichia coli uropathogénique chez des malades hospitalisés et des malades externes à l’Hôpital
universitaire jordanien en 2000 et 2001. E. coli représentait 32,4 % et 37,4 % de tous les isolats. La sensibilité
la plus faible concernait l’ampicilline (11 %), le cotrimoxazole (23 %) et la tétracycline (26 %). L’incidence
relative des isolats d’E. coli résistants à l’acide nalidixique, à la gentamicine, à la norfloxacine, à la céfuroxime
et à la nitrofurantoïne était significativement plus élevée chez les malades hospitalisés que chez les malades
externes (p < 0,05). On a trouvé un grand plasmide R, de 28 kb, dans la plupart des isolats d’E. coli (67 %)
qui étaient résistants à l’ampicilline, au cotrimoxazole et à la tétracycline tout au moins. Ce réservoir de
plasmide R peut contribuer à la propagation de l’antibiorésistance multiple dans notre Région.
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Introduction

Urinary tract infections occur in all age
groups and are caused by a wide variety of
pathogens with antimicrobial susceptibility
patterns that have changed over time [1–6].
Increased age of patients and presence of
underlying disease or immunosuppressed
conditions render hospitalized patients sus-
ceptible to urinary tract infections with
multiresistant bacterial strains [7–9].

Worldwide, Escherichia coli is still the
most common causative microorganism of
urinary tract infection, accounting for
30%–70% of all uropathogens [1–9]. Many
recent studies from Europe and North
America and a few from Arab countries
have documented the development of resis-
tance to fluoroquinolones among uropatho-
genic E. coli isolates [1–14].

The aim of our study was to investigate
prospectively antimicrobial resistance pat-
terns and plasmid profiles of uropathogenic
E. coli isolates simultaneously from com-
munity and hospitalized patients at a major
teaching hospital in Jordan.

Methods

In the first phase of our study, we collected
the culture results of all midstream urine
specimens submitted to the clinical bacteri-
ology laboratory at the Jordan University
Hospital in Amman for culture and sus-
ceptibility testing from January 2000 to
December 2001. Specimens were cultured
on MacConkey and blood agar (Oxoid,
Basingstoke, UK) plates and incubated for
24 hours at 37 °C. Bacterial species were
identified using standard biochemical tests
[15]. Urine cultures, mostly midstream,
were recorded as positive if their bacterial
growth showed the presence of > 105 colo-
ny forming units/mL unless clinical data in-

dicated urinary tract infection, in which
case urine cultures with lower counts (102–
104 colony forming units/mL) were also in-
cluded. Positive cultures were submitted
for antibiotic susceptibility using the disk
diffusion method and results were ex-
pressed as susceptible or resistant accord-
ing to the National Committee for Clinical
Standards guidelines of 1997 [16].

The second phase of our study included
53 of 160 representative multidrug-
resistant E. coli single isolates that were
randomly obtained from positive urine cul-
tures of inpatients (23 isolates) and outpa-
tients (22 isolates) of all age groups.
Isolates were multidrug resistant if they
displayed resistance to 3 or more different
antibiotic classes. Eight to 10 colonies of
each pure culture of E. coli were taken and
inoculated in 1 mL of brain-heart infusion
broth (Oxoid, Basingstoke, UK) containing
40% glycerol and then stored at –20 °C for
further investigation.

We included 53 multidrug-resistant E.
coli isolates that were susceptible to nalid-
ixic acid in conjugation experiments using
2 methods [17,18]; the recipient E. coli
strain (K-12) was resistant to nalidixic acid
only. All isolates and control strains were
tested for antibiotic susceptibility prior to
use. Minimum inhibitory concentrations
(MICs) were determined by the agar dilu-
tion method [16]. Serial 2-fold dilutions of
antibiotics were made in Mueller–Hinton
agar (Difco, USA). E. coli ATCC 25922
(Difco, USA) was the standard control
strain throughout the study.

We used 2 methods for the extraction of
plasmid DNA: the alkaline lysis method of
Birnboim and Doly [19] and the DNA puri-
fication system, A7500 (Promega, Madi-
son, Wisconsin, USA). Plasmid DNA and
lambda DNA marker were restricted by
Hind III restriction enzyme. Gel electro-
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phoresis using 0.7% agarose was run for
2 hours at 95 volts in horizontal electro-
phoresis apparatus.

All data were entered in a computer da-
tabase and analysed with SPSS software to
compare variables, using 2-tailed paired
samples and Student t-test with a signifi-
cant cut-off value of 0.05.

Results

Table 1 shows the distribution of E. coli
isolates from urine cultures examined in the
clinical bacteriology laboratory of Jordan
University Hospital. A total of 3583 of
12 021 (29.8%) (2000) and 3140 of 11 328
(27.7%) (2001) urine cultures were posi-
tive for significant bacterial growth. E. coli
isolates were 32.4% (2000) and 37.4%
(2001) of the total microorganisms isolat-
ed. The ratio of E. coli isolates for outpa-
tients (community-acquired) to inpatients
was approximately 3:1 in both years (Table
1). The ratio of male patients to female pa-
tients was 1:4.

Table 2 shows the antimicrobial suscep-
tibility patterns of 2335 E. coli isolates
from inpatients and outpatients as well as

the overall susceptibility rates. The rates
of resistance to amoxicillin/clavulanate
nalidixic acid, gentamicin, norfloxacin, ce-
furoxime and nitrofurantoin in isolates
from inpatients were significantly greater
(P < 0.05) than for isolates from outpa-
tients.

Table 3 shows the 12 resistance pheno-
types of 53 randomly selected multiresis-
tant E. coli isolates. Resistance phenotype
of 4-drugs (AGmTTs) accounted for al-
most half these isolates (26/53, 49%).
Other resistance phenotypes were less
common and ranged between 2% and 9%.
The MIC90 of 20 multiresistant E. coli iso-
lates (resistant to 4 drugs or more) were:
ampicillin > 128 mg/L, cotrimoxazole
> 128 mg/L, tetracycline > 32 mg/L, gen-
tamicin > 16 mg/L and nalidixic acid > 8
mg/L (Table 2).

Table 3 also shows transferable resis-
tance and plasmid profiles of 16 multiresis-
tant E. coli strains, and 15 E. coli
transconjugants strains. The results
showed 13 different plasmid profiles asso-
ciated with 12 resistance phenotypes and
plasmid sizes ranged from 2.0 kb (kilobas-
es) to 59.4 kb. A common large plasmid
(28.0 kb) with similar digest patterns to
Hind III restriction enzyme was in 10 of 15
E. coli donor strains (67%) with mostly
similar antimicrobial resistance patterns.
Also, 11 of 15 E. coli strains (73%) con-
tained more than 1 plasmid, but no isolate
contained more than 6 plasmids. R-
plasmids were detected in E. coli isolates
from both hospitalized patients (7) and
non-hospitalized patients (6) with nearly
similar rates (47% and 53% respectively).

Discussion

The prevalence of uropathogens and their
susceptibility to certain antimicrobial drugs
has been reported in a few studies in Jordan

Table 1 Distribution of E. coli isolates from
midstream urine specimens of outpatients
and inpatients at Jordan University Hospital,
2000/2001

Variable 2000 2001
No. % No. %

Urine cultures 12 021 100 11 328 100

Positive cultures 3 583 29.8 3 140 27.7

E. coli isolates 1 160 32.4 1 175 37.4
Outpatients 843 72.7a 820 69.8a

Inpatients 317 27.3a 355 30.2a

The ratio of male patients to female patients was
1:4 throughout the 2-year study.
aAs % of total E. coli isolates.
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over the last 2 decades [20–24]. These
studies, which covered major regions of
the country over a period of 21 years
(1978–1999), showed that 42%–82% of all
positive urine cultures were E. coli and that
community-acquired urinary tract infec-
tions were mostly caused by E. coli (75%–
82%). These studies along with our 2-year
study (2000–2001) demonstrated that uro-
pathogenic E. coli isolates were highly
resistant to ampicillin (82%–95%), tetracy-
cline (83%–86%) and cotrimoxazole
(48%–77%). In addition, moderate to high
rates of resistance to other commonly pre-
scribed antibiotics in our country have re-
cently developed. Examples include
cefuroxime and norfloxacin in uropatho-
genic E. coli isolates, as demonstrated in
our study.

A comparison of antibiotic-resistance
patterns of uropathogenic E. coli isolates in

1978 and 2000–2001 in the same hospital
(Jordan University Hospital, Amman) re-
vealed that gentamicin resistance increased
significantly (P < 0.05), from 13% to 48%,
nalidixic acid resistance increased from
16% to 47%, and resistance rates to cotri-
moxazole, ampicillin and tetracycline were
very high (48%–83%) in 1978 and re-
mained high throughout the 23-year period.
Nitrofurantoin resistance increased slightly,
from 14% to 24% [24]. In our study, how-
ever, a significantly higher rate of resis-
tance to amoxicillin/clavulanate, nalidixic
acid, gentamicin, norfloxacin, cefuroxime
and nitrofurantoin was detected in urinary
E. coli strains from hospitalized patients
than strains from outpatients (P < 0.05). In
a 1997 study at our hospital, there was a
slight increase in the incidence of E. coli
resistance to extended-spectrum β-lactam
drugs over a period of 3 years, but there

Table 2 Antimicrobial susceptibility rates of 2335 E. coli isolatesa

from urine cultures of inpatients and outpatients during 2000–
2001 at Jordan University Hospital

Antimicrobial Susceptible isolates (%)
agent Inpatients Outpatients Total MIC90

(n = 667) (n = 1663) (n = 2335) (mg/L)c

Ampicillin 10 12 11 > 128

Cotrimoxazole 24 22 23 > 128

Tetracycline 27 25 26 > 32

Amoxicillin/
clavulanate 21 45 33 –

Nalidixic acidb 37 68 53 > 8

Gentamicinb 34 70 52 > 16

Norfloxacinb 41 81 61 –

Cefuroximeb 47 83 65 –

Nitrofurantoinb 58 94 76 –

aApproximately 1% of isolates were recorded.
bP-value ≤ 0.05; significant between total inpatients and outpatients.
cMICs of 20 multiresistant (> 4 drugs) E. coli strains.
MIC = minimum inhibitory concentration.
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Table 3 Resistance phenotypes, transferable resistance and plasmid profiles of 53
multiresistant E. coli strains isolated from urine specimens at Jordan University Hospital

    No. of strains Resistance Transferable resistance Plasmid profile (kb)
phenotypea

Donor Recipient Phenotype No. of Donor Recipient
strains

1 1 ACxmGmNaNorTTs AGmNorTTs 1 12.2, 7.4, 7.4
6.6, 3.0

2 1 ACxmGmNiTTs ACxmNiTs 1 28.0 28.0

ACxmGmNiTTs – – 59.4, 48.2, –
40.0, 28.0,

6.4, 2.2

4 2 ACxmGmTTs ACxmGmTs 1 29.2 29.2

ACxmGmTTs A 1 48.0, 28.0, 48.0, 28.0
3.9, 3.2, 2.12

1 0 AGmNiTTs – – – –

1 1 ACxmGmTs AGm 1 47.4, 28.0, 47.4, 28.0
10.4, 6.0,
3.03, 2.0

26 7 AGmTTs ATTs 2 45.4, 42.4, 45.4, 42.4,
26.6, 2.8 26.6

28.0 28.0

AGmTTs AGmTs 1 28.0, 6.6, 4.4 28.0, 6.6, 4.4

AGmTTs Gm 2 49.8, 29.2, 4.0, 3.2 49.8, 29.2
28.0, 11.2, 28.0
6.2, 3.0, 2.2

AGmTTs A 2 28.0, 7.0 28.0

28.0, 18.0 18.0

1 1 ACxmGmT A 1 29.2, 25.4 29.2, 25.4

1 1 ACxmTTs ACxm 1 28.0 28.0

5 1 ATTs ATTs 1 28.0 28.0

5 0 AGmT – – –

4 0 AGmTs – – –

2 0 ACxmTs – – –

53 15 – – – –

aA = ampicillin, Cxm = cefuroxime, Gm = gentamicin, T = tetracycline, Ts = cotrimoxazole, Nor = norfloxacin,
Ni = nitrofurantoin

was a significant increase in the resistance
of Klebsiella pneumoniae to ceftazidime
and aztreonam among patients in intensive
care units [25].

Recent studies published in Europe and
North America during the past 3 years have
demonstrated an increasing antibiotic resis-
tance among uropathogenic E. coli isolated
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from either community or hospitalized pa-
tients. In particular, increased resistance up
to 37% to various penicillins, cephalospor-
ins and cotrimoxazole have been reported
in uropathogenic E. coli in certain coun-
tries [2,4–6,12,14]. Although most of these
studies have observed low rates of fluoro-
quinolone resistance in uropathogenic E.
coli (2%–12%), 2 studies from Spain have
recently reported that 22%–27% of uro-
pathogenic E. coli strains were resistant to
ciprofloxacin [4,11]. In our study plasmid
analysis of representative E. coli isolates
showed the presence of a wide range of
plasmid sizes, and there were no consistent
relationships between plasmid profiles and
resistance phenotypes. Partial resistance
was mostly transferred in association with
a common large plasmid of molecular size
28 kb. The frequency of conjugative R-
plasmids was high in association with re-
sistance to 3–7 drugs in E. coli strains.
These R-plasmids were found in E. coli
isolates from both hospitalized patients and

non-hospitalized patients at similar rates
(47% and 53% respectively).

In conclusion, the results of our study
indicate a high-level of antimicrobial resis-
tance to drugs commonly prescribed for
urinary tract infections (including norfloxa-
cin) in uropathogenic E. coli isolates in Jor-
dan, particularly in hospitalized patients.
Additionally, the common presence of
transferable R-plasmids in these E. coli iso-
lates is a potential reservoir for the spread
of multiple antibiotic resistance in our Re-
gion.
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ABSTRACT We evaluated the COBAS AMPLICOR polymerase chain reaction (PCR) based test for the
detection of Mycobacterium tuberculosis complex in 866 respiratory and non-respiratory samples. Acid-fast
staining and culture on Lowenstein–Jensen medium were also performed on all samples. Of the 866 samples
tested, 87 (10.0%) were PCR-positive compared to 94 (10.9%) culture positive. There were no false positive
results but 7 PCR-negative, culture-positive samples were, considered false negatives after reviewing
medical records of patients. A PCR inhibitory rate of 2.0% (17/866) was observed in respiratory samples
only. Sensitivity, specificity, and positive and negative predictive values for this test were 92.5%, 100%, 100%
and 99.1% respectively. This test is a valuable diagnostic tool for today’s mycobacteriology laboratory.

Evaluation du test COBAS AMPLICOR MTB pour la détection du complexe Mycobacterium tuber-
culosis dans des échantillons cliniques
RESUME Nous avons évalué le test COBAS AMPLICOR basé sur la PCR (amplification en chaîne par
polymérase) pour détecter la présence des bactéries du complexe Mycobacterium tuberculosis dans
866 échantillons respiratoires et non respiratoires. La coloration acido-résistante et la culture sur milieu de
Lowenstein-Jensen ont également été effectuées pour tous les échantillons. Sur les 866 échantillons testés,
87 (10,0 %) ont donné un résultat positif à la PCR contre 94 (10,9 %) ayant donné une culture positive. Il n’y
avait pas de résultats faux positifs ; 7 échantillons négatifs à la PCR, positifs à la culture, ont toutefois été
considérés comme faux négatifs après examen du dossier médical des patients. Un taux d’inhibition de la
PCR de 2,0 % (17/866) a été observé dans les échantillons respiratoires seulement. Globalement la sensi-
bilité, la spécificité et les valeurs prédictives positive et négative pour ce test s’élevaient à 92,5 %, 100 %,
100 % et 99,1 % respectivement. Le test COBAS AMPLICOR MTB est un outil diagnostique précieux pour
le laboratoire de mycobactériologie de nos jours.
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Introduction

After years of decline, tuberculosis (TB) is
once more becoming a worldwide prob-
lem, with 7.97 million new cases reported
by the World Health Organization in 1997,
of which 2 million cases proved fatal [1].
Direct microscopy, culture on Lowen-
stein–Jensen (LJ) medium and biochemical
tests for detecting and identifying members
of the Mycobacterium tuberculosis complex
(MTBC) are still used in mycobacteriology
laboratories. Sensitivity using microscopy
is poor (of the order of 105 acid-fast bacil-
li/mL sputum) and culture methods require
3 to 8 weeks for completion. This merely
indicates evidence of mycobacteria and ad-
ditional biochemical testing is undertaken to
identify the species, in itself a time con-
suming and challenging task necessitating
experienced personnel [2]. The demand for
sensitivity, specificity and speed of M. tu-
berculosis detection led to the development
of nucleic acid-based amplification tests to
target mycobacterial DNA or RNA directly
from clinical samples [3].

Among nucleic acid-based techniques
available for the diagnosis of M. tuberculo-
sis, the polymerase chain reaction (PCR) is
the most widely used, best studied and
most widely published amplification tech-
nique. An increasing number of laboratories
are using the PCR technique to detect M.
tuberculosis in clinical samples since it pro-
vides good rates of positive results and
faster turnaround times than culturing [4].
One of the very few commercial PCR kits
available on the market currently is the CO-
BAS AMPLICOR MTB test (Roche Diag-
nostic Systems Inc., Branchburg, New
Jersey). This is a qualitative, in vitro, diag-
nostic test for the detection of MTBC in
clinical samples on the COBAS AMPLI-
COR system. The COBAS AMPLICOR
system is a semi-automated RNA and DNA

amplification and detection system for rou-
tine diagnostic PCR. The system has been
described in detail elsewhere [5].

The objective of this study was to eval-
uate the COBAS AMPLICOR MTB test for
the routine detection of MTBC in respirato-
ry and non-respiratory samples received at
our TB laboratory. The results were com-
pared to those obtained using conventional
LJ culture medium and acid-fast staining.

Methods

Clinical samples
We carried out an open prospective study
from August 1998 to May 2000. A total of
866 samples were selected from routine di-
agnostic respiratory and non-respiratory
samples (taken from patients with clear
clinical signs or symptoms of pulmonary or
extra-pulmonary TB) which had been sent
to the TB laboratory at the Saudi–British
Laboratories for MTBC testing. The sam-
ples were collected from patients with clin-
ical signs or symptoms of pulmonary or
extra-pulmonary TB or in order to exclude
the possibility of TB infection. All samples
were unique, each sample represented 1
patient, and duplicate samples were exclud-
ed from this study. Respiratory samples (n
= 691) analysed were: 629 sputum, 35 tra-
cheal aspirate and 27 bronchial alveolar lav-
ages. Non-respiratory samples (n = 175)
were: 156 cerebrospinal fluid and 19 biop-
sies (tissues) from various sites.

Processing of samples
Respiratory samples, which are likely to
contain normal or transient bacterial flora,
were decontaminated. This was achieved
using the N-acetyl-L-cysteine–NaOH
method [6]. Two volumes of N-acetyl-L-
cysteine–NaOH solution (4% NaOH,
1.45% Na-citrate, 0.5% N-acetyl-L-

13 Evaluation of the COBAS.pmd 7/6/2005, 8:31 PM330



Eastern Mediterranean Health Journal, Vol. 10, No. 3, 2004 331

cysteine) were mixed with the specimen on
a test tube mixer for digestion. The samples
were mixed until liquefied. The mixture
was allowed to stand at room temperature
for 15 minutes with occasional gentle shak-
ing. Ten volumes of 6.7 mmol/L phosphate
buffer (pH 7.4) were added and the mixture
centrifuged at 3000 × g for 15 minutes.
The resultant supernatant was decanted
and the pellet washed twice in phosphate
buffer. Finally, the pellet was re-suspended
in 0.5 mL phosphate buffer. A 100 mL ali-
quot of the suspension was directly pro-
cessed for PCR and the remainder
inoculated onto LJ culture medium and
used for acid-fast staining. For sterile sam-
ples (cerebrospinal fluid and biopsies), the
decontamination process was not required
and the samples were processed directly.
For biopsy tissue or other tissue, usually
submitted to the laboratory in a sterile Mid-
dlebrook 7H9 broth (Difco Laboratories,
Detroit) to prevent dehydration, homogeni-
zation in a mechanical tissue grinder was
required using the technique described by
Weissfeld [7].

Microscopy
Fixed smears were prepared from speci-
men suspensions, stained with Ziehl–
Neelsen (ZN) staining and examined with
100 × oil-immersion objectives using bright
field microscopy. Three parallel longitudi-
nal sweeps of the smears (i.e. approximate-
ly 100 fields per sweep, a total of 300 fields
per smear) were examined according to the
Centers for Disease Control recommenda-
tions [8].

Culture
Slants of LJ medium were inoculated with
150 mL of the prepared suspension as de-
scribed in Kent and Kubica [8]. The slants
were incubated at 37 °C for up to 8 weeks
and inspected for growth twice a week.

Roche COBAS AMPLICOR MTB
test
The COBAS AMPLICOR MTB test was
performed on all samples according to the
manufacturer’s instructions. These com-
prise 2 steps: specimen preparation and
combined amplification and detection. A
detailed description of the technical proce-
dure has been documented elsewhere [9].
Briefly, a 100 µL aliquot of the sample was
mixed with wash solution (Tris-HCl solu-
tion containing 1% solubilizer and 0.05%
sodium azide as preservative) and centri-
fuged (14 000 × g) for 10 minutes. After
centrifugation, the supernatant was re-
moved and lysis reagent (containing 1%
solubilizer, 0.2% sodium hydroxide and
0.05% sodium azide as preservative) added
to the pellet. After vortexing, the suspen-
sion was incubated at 60 °C for 45 minutes
to allow for complete lysis of the mycobac-
terial cells. The lysed material was then
neutralized by the addition of neutralizing
reagent (Tris-HCl solution containing
0.05% sodium azide as preservative).

For amplification, 50 µL of the neutral-
ized specimen was added to 50 µL of the
master mix reagent. The latter contains
uracil N-glycosylase, which allows safe
pre-PCR enzymatic decontamination of
deoxyuridine-containing PCR products,
nucleotides, biotinylated primers, Taq DNA
polymerase, and a synthetic internal con-
trol.

The internal control nucleic acid (DNA
plasmid) contains primer-binding regions
identical to those of the M. tuberculosis tar-
get sequence and a unique probe-binding
region that differentiates the internal con-
trol from amplified mycobacterial target
nucleic acid [10]. The internal control is
introduced into each amplification reaction
and co-amplified with the possible target
DNA from the clinical samples. In the CO-
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BAS AMPLICOR MTB test, the internal
control is used at a concentration of 20
copies/test sample to indicate that amplifi-
cation was sufficient to generate a positive
signal from targets present at the limit of
test sensitivity. The internal control is in-
cluded in each sample tested to identify
specimens containing substances that may
interfere with PCR amplification.

During the course of this study, 1 M.
tuberculosis-positive control and 1 M.
tuberculosis-negative control were tested
per 12-tube amplification ring. Following
amplification, the instrument automatically
dispenses denaturation reagent (containing
3% EDTA, 1.6% sodium hydroxide and
thymol blue) to each PCR tube and a re-
agent containing an M. tuberculosis-specif-
ic oligonucleotide probe bound to
paramagnetic microparticles to separate
detection cups. After the addition of dena-
tured sample or control to the detection
cups, the reaction mixtures were washed 4
times and transferred to the 37 °C incuba-
tor. Colorimetric detection of the amplicons
was mediated by avidin-horseradish perox-
idase. An absorbance reading A660 ≥ 0.350
units was considered positive for the pres-
ence of MTBC DNA. An absorbance read-
ing A660 < 0.35 was considered negative for
M. tuberculosis. Samples for which A660 is
< 0.35 and internal controls for which it is
≥ 0.350 should be interpreted as negative.
Samples with A660 ≥ 0.35 were interpreted
as positive for M. tuberculosis regardless
of the internal control results. Samples with
A660 < 0.35 and internal controls with
A660  < 0.35 were interpreted as PCR-inhib-
itory, and the results were considered in-
valid.

Statistical analysis
After omitting the inhibitory samples from
the statistical analysis, sensitivity, specific-
ity, positive predictive value, and negative

predictive value of the COBAS AMPLICOR
MTB test were calculated by comparing
the PCR results with the culture results.
These calculations were based on the fact
that the culture results are currently the ac-
cepted standard for TB testing [2]. Thus,
any PCR-positive, culture-negative sam-
ples were regarded as false positive and any
PCR-negative, culture-positive samples
were regarded as false negative and this
could only be confirmed after assessing
each patient’s history, symptoms, chest X-
ray, tuberculin skin test result and history
of drug administration, whenever those
data were available.

Permission from the appropriate au-
thority in the hospital was obtained to
review the medical records for those pa-
tients.

Results

Of the 866 respiratory and non-respiratory
samples tested, 49 (5.7%) were smear-
positive and 817 (94.3%) were smear-neg-
ative (Table 1). All smear-positive samples
were MTBC positive by the COBAS AM-
PLICOR MTB test. These smear-positive
samples were grown successfully on LJ
culture medium and isolates were identified
by conventional biochemical tests as M. tu-
berculosis.

Of 866 clinical samples received, 94
(10.9%) were LJ culture positive for M.
tuberculosis. All organisms grown on LJ
slants were identified by conventional bio-
chemical tests as M. tuberculosis. Of the
866 samples tested using the COBAS AM-
PLICOR MTB test, 87 (10.0%) were posi-
tive, 762 (88.0%) were negative and 17
(2.0%) showed PCR-inhibition.

Of the 17 inhibitory samples, 16
(94.1%) were sputum and 1 (5.9%) was
bronchial alveolar lavage. All 17 samples
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remained inhibitory despite re-testing. This
inhibition was observed despite using the
manufacturer’s approved liquefier (N-
acetyl-cysteine–NaOH) for respiratory
samples.

All PCR-positive specimens were also
culture-positive. There were 7 PCR-
negative, culture-positive samples.

Omitting PCR-inhibitory samples from
the statistical analysis and resolving dis-
crepancies between culture and PCR re-
sults by reviewing the medical histories of
the patients, the overall sensitivity, specific-
ity, positive predictive value and negative
predictive value were 92.5%, 100%, 100%
and 99.1% respectively.

Discussion

The inhibition rate observed in our study
(2.0%) was comparable to that reported in
the literature, which ranges from 2% to 9%
[11–17]. It is difficult to speculate on the
cause of inhibition in this study, as the liq-
uefaction method used here (N-acetyl-

cysteine–NaOH) was not compared with
dithiothreitol, which has previously been
implicated as a cause of high inhibition rate
(9.2%) [18]. In this study, none of the
PCR-positive specimens were culture-
negative.

We found no statistically significant dif-
ferences in sensitivity or specificity be-
tween PCR and culture; the only difference
was the accelerated detection of MTBC
isolates by PCR. In comparison with the
classical culture method, there were no
false positive results in this study, i.e. all
PCR-positive specimens were also culture-
positive. There were 7 PCR-negative
culture-positive samples and these were re-
garded as false negative, especially after re-
viewing the medical records for these
patients, which provided clinical confirma-
tion that they had TB. Overall sensitivity,
specificity, positive predictive value and
negative predictive value were consistent
with previously reported values [11–18].
The sensitivity of this test would be lower
without the built-in inhibition control. Use

Table 1 Comparison of the COBAS AMPLICOR MTB test, acid-fast bacillus (AFB) smears
prepared with Ziehl–Neelsen stain and Lowenstein–Jensen (LJ) culture medium for detection
of M. tuberculosis complex in clinical samples

Type of No. AFB smear Culture (LJ medium) COBAS AMPLICOR MTB assay
specimen Positive Negative Positive Negative Positive Negative Inhibitiona

Sputum 629 45 584 79 550 72 541 16

Tracheal aspirate 35 2 33 5 30 5 30 0

Bronchoalveolar
lavage 27 2 25 5 22 5 21 1

Cerebrospinal
fluid 156 0 156 5 151 5 151 0

Tissue (biopsy) 19 0 19 0 19 0 19 0

Total 866 49 817 94 772 87 762 17

aSamples analysed with the COBAS AMPLICOR test with A
660

 < 0.35 and internal controls with A
660

 < 0.35
were interpreted as PCR-inhibitory.

13 Evaluation of the COBAS.pmd 7/6/2005, 8:31 PM333



334 La Revue de Santé de la Méditerranée orientale, Vol. 10, No 3, 2004

of the internal control increases sensitivity
because samples repeatedly found to be
PCR-inhibitory were excluded from the
sensitivity calculations.

Although the COBAS AMPLICOR MTB
test was originally designed to detect
MTBC in respiratory specimens, we
have demonstrated that it can be used
successfully for detecting MTBC in non-
respiratory samples provided the decon-
tamination process is omitted. Using this
commercial kit, 100% sensitivity and spec-
ificity was demonstrated on cerebrospinal
fluid samples. The kit will prove valuable in
diagnostic clinical settings where typical
growth on LJ medium and further bio-
chemical identification takes on average 6–
8 weeks compared to 5 hours using the
COBAS AMPLICOR MTB test. In particu-
lar, accelerated detection of M. tuberculosis
in cerebrospinal fluid samples will have a
great impact on initiating early treatment,
thereby preventing exposure of the patient
to stroke, the most serious complication of
TB meningitis and one which treatment
with antibiotics can never rectify.

This study has demonstrated that the
COBAS AMPLICOR MTB test is rapid,
sensitive and highly specific. However, be-
cause of the necessity for antibiotic sus-

ceptibility testing of isolates, the high cost
of using this commercial kit on every spec-
imen arriving in the TB-laboratory and the
fact that previous studies [14,18], in addi-
tion to our study, have demonstrated that
there is no difference in sensitivity between
this PCR-based test and culture methods,
the COBAS AMPLICOR MTB test has not
yet found widespread routine use in TB-
laboratories.

Despite the above drawbacks, we be-
lieve that there is a place for this commer-
cial PCR kit in today’s TB laboratories.
Each laboratory has, however, to develop
its own strategy for using the kit on a select
fraction of samples, and the strategy
should be based on individual laboratory
circumstances. In our view, the COBAS
AMPLICOR MTB test can be used for (i)
typing of smear-positive specimens only
with potential cost savings, (ii) confirma-
tion and exclusion of non-typical mycobac-
teria, saving time on biochemical
identification, (iii) broth vials (radiometric
detection system, BACTEC 12B broth cul-
tures) showing growth index > 10, (iv)
mycobacteria growth indicator tube
(MGIT) flagged positive by the MGIT 960
system, (v) in cases where emergency
testing is requested.
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ABSTRACT  This study compared basic microscopy with molecular detection of Plasmodium species.
According to thick-film microscopy, 100% of 142 malaria cases in Pars-Abad, Ardebil province, were infect-
ed with a single species, P. vivax. However, nested polymerase chain reaction (PCR) detected mixed species
infections of both P. vivax and P. falciparum in 7.0%. In Mazanderan province, 2/20 blood films were diagnosed
with only P. falciparum and 18/20 with only P. vivax. However, nested PCR detected 17/20, 2/20 and 1/20 with
P. vivax only, P. falciparum only and mixed species respectively. The unexpected presence of P. falciparum
urges prompt investigation and immediate treatment of malaria cases in this region.

Preuve moléculaire d’infection mixte par Plasmodium vivax et P. falciparum dans le nord de la
République islamique d’Iran
RESUME Cette étude a comparé la microscopie de base avec la détection moléculaire des micro-
organismes des espèces de Plasmodium. L’examen de goutte épaisse du sang a montré que 100 % des 142
cas de paludisme à Pars-Abad (province d’Ardebil) étaient infectés par une seule espèce, P. vivax. Toutefois,
la PCR (amplification en chaîne par polymérase) nichée a permis de détecter une infection mixte par P. vivax
et P. falciparum dans 7,0 % des cas. Dans la province de Mazanderan, on a trouvé P. falciparum seul dans
2 frottis sanguins sur 20 et P. vivax seul dans 18 frottis sur 20. Toutefois, la PCR nichée a permis de détecter
P. vivax seul dans 17 frottis sur 20, P. falciparum seul dans 2 frottis sur 20 et les deux espèces dans 1 frottis
sur 20. La présence inattendue de P. falciparum impose une investigation rapide et le traitement immédiat des
cas de paludisme dans cette région.
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Introduction

Malaria is the world’s worst health prob-
lem. Control measures are becoming less
effective, and the threat of epidemic malar-
ia is increasing in many tropical areas,
mainly in relation to population movements
and climatic changes. Population move-
ments within countries or across interna-
tional borders are linked to political
instability and economic problems [1].

In the past, malaria was highly endemic
in most parts of the Islamic Republic of
Iran. In 1924, it was estimated that out of a
population of 13 million, 4–5 million people
had contracted malaria [2]. Since 1958,
malaria infection was eradicated from most
of the country; however, there is continued
transmission in the south-east region and
also small pockets of transmission in dif-
ferent parts of the country [3].

In the north and the Caspian Sea region,
we are facing the re-emergence and rein-
troduction of malaria, especially in Ardebil
and to a lesser extent in Gilan and Mazande-
ran provinces, through the former Soviet
Union states. Here, malaria transmission
was interrupted in all northern parts of Iran
by 1977, but it reappeared in 1994 follow-
ing large population displacements in the
border areas of Azerbaijan in 1991 [4].
From Azerbaijan, malaria was also intro-
duced to the north-west of the Islamic
Republic of Iran, which was affected by a
serious epidemic of Plasmodium vivax ma-
laria. Malaria has been seen on the Iranian
side of the border, in the most receptive ar-
eas along the lowland Aras River basin,
which is at an altitude of 150 m. Along this
particular valley, the villages on both sides
of the border are within the flying range of
Anopheles spp. The truck drivers who
travel along the Aras valley to supply the
Azerbaijan enclave of Nikhichevan may be
carriers of the malaria parasite and facilitate

the reintroduction of the disease in the
north-west of the country [2].

The main malaria vector in this area is
the An. maculipennis species complex (es-
pecially An. sacharovi) and the problem is
resistance of this vector to dichloro-diphe-
nyl-trichloroethane (DDT) and dieldrin.
Malaria control in this area is based on case
detection and treatment together with se-
lective indoor residual spraying [5].

The diagnosis of malaria still relies on
identification of the malaria parasite by light
microscopy of Giemsa-stained thick and
thin blood smears. This procedure is cheap
and simple, but it is labour-intensive and
requires personnel who are well trained in
the morphological differentiation of the
Plasmodium spp. [6] in order for success-
ful diagnosis and treatment. Rapid non-
microscopic tests for the detection of Plas-
modium spp. infection, based on molecular
biological techniques, have been introduced
to overcome problems associated with the
low sensitivity in diagnosing malaria infec-
tions with a low level of parasitaemia by
microscopy.

The aim of this study was to determine
the prevalence of Plasmodium spp. in the
northern part of the Islamic Republic of
Iran and to carry out correct species identi-
fication using polymerase chain reaction
(PCR) methods for the first time in these
areas. We also aimed to assess the accura-
cy of basic microscopy and to compare
PCR-based diagnosis with microscopy re-
sults, in order to determine the frequency
of mixed malaria infections and, ultimately,
to improve the diagnosis and control of
malaria in this area of the country.

Methods

Population and study area
The main study was conducted in the city
of Pars-Abad, Ardebil province, located in a
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westward extension of the Mughan steppe,
most of which lies within Azerbaijan. Ma-
laria transmission is markedly seasonal,
with cases peaking in June–September. Ac-
cording to the annual report of the Iranian
Centre for Disease Management and Con-
trol (CDMC) in 2002, the annual parasite
incidence (API) was reported to be 0.27
per 1000 population [unpublished data]. A
total of 142 malaria patients aged from 1.5
to over 70 years attending the Malaria Diag-
nostic Laboratory in Pars-Abad were invit-
ed to participate in this study during June to
October 2002.

A smaller study was conducted in Ma-
zanderan province in the northern part of
Iran near the Caspian Sea. Here, malaria
transmission is seasonal with a peak in
June–September and the API was reported
to be 0.05 per 1000 population. Most cases
are Afghan refugees, who are migrating to
the north of the Islamic Republic of Iran. A
total of 20 samples were collected from
malaria patients aged 16–61 years from dif-
ferent parts of Mazanderan province during
June–September 2002.

Data collection
On arrival of the patients at the clinic, thick
and thin blood smears were made from fin-
ger-prick samples on separate slides. Be-
fore treatment, and after obtaining
informed consent, 2 mL venous blood was
collected by the clinic staff from patients
with slide-confirmed Plasmodium infec-
tion. Samples were stored at –20 °C and
sent to the Malaria Research Group at the
Pasteur Institute in Tehran for further anal-
ysis.

Microscopy tests
For malaria parasite detection by microsco-
py, thick and thin blood smears were fixed
and stained with 10% Giemsa and exam-
ined under oil-immersion (100 ×) for 100

fields by expert microscopists at the local
malaria diagnostic laboratory in the study
areas. To confirm the results, all smears
were sent to the Pasteur Institute in Tehran
and examined by staff at the biotechnology
department of the Malaria Research Group.

Parasite species were identified using
both thick and thin film preparations. The
percentage of the parasitaemia was calcu-
lated from a total count of 1000 red blood
cells (RBC) in a Giemsa-stained thin blood
film [7]:

 % parasitaemia = total no. infected RBC
  ×100/total no. RBC

PCR analysis
Extraction of parasite deoxyribonucleic
acid (DNA) was carried out as described
by Snounou et al. [8]. Briefly, 500 µL of
blood samples were thawed on ice before
being mixed with cold phosphate-buffered
saline. The parasite DNA was extracted af-
ter the lysed erythrocytes had been treated
with saponin followed by proteinase K, us-
ing a phenol:chloroform mixture. The posi-
tive control DNAs were as follows: P.
falciparum-infected blood was obtained
from in vitro cultured parasites routinely
maintained at the Pasteur Institute of Iran.
DNA samples of P. vivax were obtained
from patients in the southern part of Iran
[7] and P. malariae was kindly provided by
the Pasteur Institute of France.

DNA samples were processed by PCR
to amplify species-specific sequences of
the small subunit ribosomal ribonucleic
acid (ssrRNA) genes of P. vivax, P. falci-
parum, and P. malariae using primers and
cycling parameters as described previously
[8].

Two negative controls were included in
each set of amplification reactions: 1 with
no DNA and 1 from genomic DNA pre-
pared from healthy individuals with no his-
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tory of malaria who were living in non-
malarious areas of the country. The ampli-
fied products were resolved by 2.5%
agarose gel electrophoresis for P. vivax, P.
falciparum and P. malariae and stained
with ethidium bromide for visual detection
by ultraviolet transillumination.

In order to prevent cross-contamina-
tion, different sets of pipettes and different
work areas were used for template prepa-
ration, preparation of master mix for PCR,
addition of template to first and second
‘nests’ and PCR assays; 1 uninfected blood
sample was included for every 10 samples
processed.

Results

Of the 142 blood samples from malaria pa-
tients in Pars-Abad, Ardebil province, 77
(54.2%) were from females and 65
(45.8%) males; their ages ranged from 1.5
to 70 years old. The highest proportion was
in the age group 11–20 years. All cases
were local inhabitants of Iranian nationality.

Using light microscopy of thick blood
films by local technicians, all 142 (100%)

Giemsa-stained slides were identified as
having only P. vivax infection. No P. falci-
parum and mixed infections were diag-
nosed (Table 1). The thin films showed that
parasitaemia ranged from 0.01% to 4.70%,
with a mean of 0.74%. The results of the
PCR assays (Table 1) were as follows.
Plasmodium spp. were detected in all
(100%) collected blood samples: 132
(93.0%) infections were due to P. vivax
only and 10 (7.0%) due to mixed P. vivax
and P. falciparum infections. No P. falci-
parum alone or P. malariae infections were
detected.

Of the 20 malaria patients in Mazande-
ran province, 2 (10%) were females and 18
(90%) males. Twelve (12) patients out of
20 were immigrants from Afghanistan,
who came to the province for work.

In the microscopy analysis of thick
blood films, 18 samples out of 20 were di-
agnosed as only P. vivax infection; howev-
er, 2 were P. falciparum alone. No mixed
infection was diagnosed (Table 2). The re-
sults of the PCR assays showed 17
(85.0%) were due to P. vivax infection
alone and 2 (10.0%) to P. falciparum alone
(Table 2). One sample showed both P.

Table 1 Comparison of nested polymerase chain reaction
(PCR) assay with Giemsa staining for detection of
Plasmodium spp. infection in malaria patients from Pars-
Abad, Ardebil province

PCR diagnosis Microscopy diagnosis
P. vivax P. P. vivax + Total

falciparum falciparum
No. No. No. No.

P. vivax 132 0 0 132

P. falciparum 0 0 0 0

P. vivax +
falciparum 10 0 0 10

Total 142 0 0 142
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vivax and P. falciparum mixed infections,
but this was not detected by routine mi-
croscopy.

Discussion

In the 1990s, central Asia experienced con-
siderable problems in preventing and con-
trolling malaria. The wars and political
instability in Afghanistan and Iraq and the
difficult economic and social conditions
among the former republics of the Soviet
Union have resulted in human migration,
and consequently a reduction in the quality
of health services. The shortage of essen-
tial equipment and supplies for malaria pre-
vention and control has also weakened
malaria prevention activities. Lack of
knowledge and experience in malaria pre-
vention and control among health service
staff has been another obstacle in the plan-
ning and effective implementation of these
measures [4].

At present, there are 3 areas in central
Asia that cause concern for countries of
the Eastern Mediterranean Region. Afghan-
istan is a source of importation of malaria

to all its neighbours. In particular, the ori-
ental type of P. falciparum is widespread
in some areas of the country. In areas on
the borders between the Islamic Republic
of Iran, Azerbaijan, and to some extent Ar-
menia, malaria transmission was interrupt-
ed by 1977, but reappeared in 1994
following large displacements of the popu-
lation in the border areas of Azerbaijan in
1991. The malariogenic potential on the
Iranian side is quite high along the Aras
River at altitudes below 150 m. North Iraq
also has a problem of P. vivax malaria that
sometimes leads to epidemics.

In the Islamic Republic of Iran, malaria
is also affected by those 3 countries and
the constantly increasing population move-
ments have led to importation of malaria
cases from neighbouring countries. In
1958, we started the national malaria erad-
ication programme, which changed to ma-
laria control in 1987 due to technical
problems and administrative difficulties
[3]. The main anti-malaria measures in the
country are early detection and treatment
of cases, and indoor residual spraying in
foci of transmission.

Table 2 Comparison of nested polymerase chain reaction
(PCR) assay with Giemsa staining for detection of
Plasmodium spp. infection in malaria patients from
Mazanderan province

PCR diagnosis Microscopy diagnosis
P. vivax P. P. vivax + Total

falciparum falciparum
No. No. No. No.

P. vivax 17 0 0 17

P. falciparum 0 2 0 2

P. vivax +
falciparum 1 0 0 1

Total 18 2 0 20
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The Islamic Republic of Iran has 3 epi-
demiological zones of malaria [2]. Zone 1
in the northern part of the Zagros mountain
chain consists of 16 provinces inhabited by
43 million people. In 2002, there were 3060
cases in this region. The annual parasite in-
cidence (API) was approximately 0.07 per
1000 people and 2882 (94%) of total cases
were P. vivax malaria. Most of the provinc-
es in this zone were clear of malaria, but
after 1994, some new foci appeared in this
region, particularly in the border area be-
tween the Islamic Republic of Iran and the
Republic of Azerbaijan and Armenia. In
Zone 2, are regions to the south of the Za-
gros range with a population of approxi-
mately 15 million. The API in 2002 was
reported to be 0.11 per 1000 in total cases
of 1726. More than 88% of the cases in this
zone are imported, which led to the estab-
lishment of 2 new foci in Bushehr and Fars
provinces during the year 2002. In this
zone, the dominant parasite (89% of total
cases) is also P. vivax. Zone 3 consists of 3
provinces, Hormozgan, Kerman and Sistan
va Baluchistan, inhabited by approximately
3 million people. The API was 2 per 1000 in
2002. The total malaria cases in the whole
country in 2002 was 15 558 with an API of
0.24 per 1000 population and about 70%
(10 772) of cases were from zone 3. Also
85% of total reported    P. falciparum cases
were from zone 3.

P. falciparum infection has been eradi-
cated from most areas of the Islamic Re-
public of Iran and the underlying reason for
the continued transmission of this species
in the south-east is probably due to the fact
that P. falciparum belongs to the oriental
ecological system. However, in the rest of
the country, small pockets of transmission
still exist [2]. The official records of malar-
ia cases in Ardebil (north-west) and Mazan-
deran (north) provinces in 2002 showed
339 and 135 cases, respectively. All cases

were diagnosed as only P. vivax in Ardebil
and 130 were diagnosed as only P. vivax,
with 5 P. falciparum/mixed infection in
Mazanderan provinces. No mixed infection
was diagnosed by light microscopy meth-
ods in Ardebil.

In Pars-Abad, Ardebil, our study using
nested PCR analysis found 7% of mixed P.
vivax/P. falciparum infections among cas-
es microscopically diagnosed as P. vivax
only. Also 60% of Mazanderan’s cases
were Afghan immigrants who came from
Afghanistan or the south-eastern part of the
Islamic Republic of Iran. There is a risk,
therefore, of introducing new isolates, in-
cluding drug resistant parasites from
south-east to north and this may stimulate
outbreaks in this part of the country. Un-
treated patients with missed diagnosis of P.
vivax and P. falciparum infections could be
carriers of the malaria parasites within and
between provinces and spread malaria to
areas where malaria was interrupted be-
fore. Potentially, because of the presence
of about 21 Anopheles species (5–6 in
most provinces) in different zoogeographi-
cal areas, the Islamic Republic of Iran has a
high risk for malaria transmission. Entomo-
logical and parasitological surveillance
must be considered since the risk of return-
ing malaria from in and/or outside neigh-
bouring countries is very high.

Our results showed an unexpected
presence of P. falciparum in the Palaearc-
tic zoogeographic region, among the popu-
lation in Ardebil province. Cases of P.
falciparum infection outside of south-east
Iran (Oriental zoogeographic region)
should be given emergency status, prompt
investigation and immediate treatment of
malaria cases.

The presence of Afghan refugees in
Mazanderan province should be considered
in surveillance and monitoring of the malar-
ia parasite, as they may harbour resistance
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to P. falciparum parasites, which may
originate from Afghanistan or south-
eastern parts of the Islamic Republic of
Iran and spread to the northern part of the
country. A resurgence of transmission in
areas where malaria was interrupted may
then cause epidemics during which the en-
tire population is vulnerable to malaria.

In this study, in addition to aiding diag-
nosis, we used a sensitive parasite detec-
tion system to understand the dynamics of
parasite infection in the northern part of the
Islamic Republic of Iran. The outcome of
this study could also help to prevent spread
of this disease, coordination of anti-disease
activities and standardization of control
methods between the 3 countries in border
areas: the Islamic Republic of Iran, Azer-
baijan and Armenia.
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RESUME Nous avons déterminé la prévalence des parasites intestinaux au nord du Liban entre 1997 et
2001. Nous avons analysé les registres des analyses parasitologiques de 17 126 patients. Une infection
parasitaire a été détectée chez 5713 patients (33,35 %). Il n’y avait pas de différence significative de la
prévalence selon le sexe. Les espèces parasitaires les plus trouvées étaient Entamoeba coli (38,45 %),
Ascaris lumbricoides (37,14 %), Giardia lamblia (15,39 %), Ent. histolytica (4,57 %) et Taenia spp. (3,3 %). Une
comparaison de nos résultats actuels avec ceux des études antérieures effectuées au Liban en 1937, 1939,
1956, 1967 et 1993 montre une augmentation de la prévalence d’A. lumbricoides et de G. lamblia dans la
période 1997-2001, avec une variation moins importante dans la prévalence des autres parasites.

Prevalence of infection by intestinal parasites in north Lebanon: 1997–2001
ABSTRACT We determined the prevalence of intestinal parasites in the north of Lebanon between 1997 and
2001. We analysed the parasitology records of 17 126 patients and evidence of parasitic infections was
found in 5 713 (33.35%) cases. There was no significant difference in prevalence for males or females for
any of the parasites. The most prevalent parasites were Entamoeba coli (38.45%), Ascaris lumbricoides
(37.14%), Giardia lamblia (15.39%), Ent. histolytica (4.57%) and Taenia sp. (3.3%). A comparison between
our data and results of previous studies in Lebanon in 1937, 1939, 1956, 1967 and 1993 showed an increase
in the prevalence of A. lumbricoides and G. lamblia in the period 1997–2001, with less marked changes in the
prevalence of the other parasites.
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Introduction

Les protozoaires et helminthes ont été de
tout temps responsables d’incalculables
souffrances et de décès, et leur impact glo-
bal sur la santé est énorme de nos jours.

Dans les pays en développement, les in-
fections parasitaires intestinales restent
responsables d’une mortalité et morbidité
significatives, tout particulièrement chez
les enfants [1,2]. Dans ces pays, on se
heurte à de nombreux facteurs défavo-
rables, dont la pauvreté et la consommation
d’eau polluée. Généralement, la prévalence
de ce type d’infections est plus importante
dans les pays en développement (30 %-
60 %) par rapport aux pays développés
(< 2 %) [3,4]. Le Liban est considéré com-
me un pays très touché par les infections
parasitaires intestinales. Le but de notre
étude consiste, d’une part, à évaluer la si-
tuation actuelle au nord du Liban en
analysant les résultats obtenus entre 1997
et 2001, et d’autre part à réaliser une com-
paraison avec les données disponibles
publiées entre 1937 et 1993 sur la préva-
lence des infections intestinales parasitaires
au Liban.

Méthodes

Ce travail a eu lieu dans le département de
microbiologie au laboratoire de l’hôpital Is-
lami de Bienfaisance à Tripoli, au nord du
Liban, entre le 1er janvier 1997 et le
31 décembre 2001. Il s’agit d’un hôpital de
189 lits enregistrant près de 15 000 admis-
sions par an. Toutes les spécialités sont
représentées, à l’exception de la chirurgie
cardiaque et de la greffe d’organes.

Les selles recueillies dans des pots
stériles sont analysées dès leur réception au
laboratoire. Un examen macroscopique
précède toujours l’examen microscopique
afin de mettre en évidence des éléments

caractéristiques (ver, proglotte). Un petit
volume de selles, repiqué de plusieurs en-
droits, est mis en suspension dans une
goutte d’eau physiologique sur une lame
propre pour les selles de consistance nor-
male, et sans dilution pour les selles liquides
ou glairo-sanguinolentes, puis couvert par
une lamelle.

L’examen microscopique est réalisé
pour la mise en évidence des éléments ca-
ractéristiques pour une infection parasitaire
(œuf, kyste, trophozoïte) en parcourant
toute la surface de la lamelle à l’aide du plus
petit objectif, passant au plus fort gros-
sissement pour les éléments suspects.
Généralement trois prélèvements sont tou-
jours demandés pour chaque patient. Nous
avons analysé les registres des analyses
parasitologiques effectuées entre 1997 et
2001. Chaque patient est bien identifié afin
d’éviter la répétition. Le résultat positif est
considéré une seule fois en cas de présence
du même parasite dans plus d’un prélève-
ment.

Résultats

Au total, 17 126 malades ont été inclus dans
l’étude. Le tableau 1 montre la répartition
des malades infectés en fonction du sexe
pendant les 5 années de l’étude.

Sur l’ensemble de l’échantillon étudié,
5713 malades étaient parasités, ce qui
donne une prévalence de 33,35 %.

Le tableau 2 représente la répartition des
parasites chez les malades infectés. Ce ta-
bleau montre que Entamoeba coli est ma-
joritaire avec un taux de positivité de
l’ordre de 38,45 %, suivi par Ascaris lum-
bricoides (37,14 %) et Giardia lamblia
(15,39 %).

Le tableau 3 montre l’évolution de la
prévalence totale des infections parasitaires
au Liban ainsi que la variation de la préva-
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lence d’A. lumbricoides, G. lamblia, Ent.
coli et Ent. histolytica entre 1937 et 2001.

Discussion

La prévalence obtenue dans cette étude est
de 33,35 %. On constate qu’il n’y a pas de
différence significative de la prévalence en
fonction de l’année. De même, il n’y a pas
de différence significative dans la préva-
lence en fonction du sexe, étant donné que
le taux de positivité chez les sujets de sexe
masculin est de l’ordre de 29,46 % alors
qu’il est de l’ordre de 32,44 % pour le sexe
féminin. D’après le tableau 2, on constate
que Ent. coli est majoritaire (38,45 %),

suivi par A. lumbricoides (37,14 %), G.
lamblia (15,39 %), Ent. histolytica
(4,57 %), Taenia spp. (3,3 %), Trichomo-
nas intestinalis (1,35 %), Enterobius ver-
micularis (0,35 %), Hymenolepis nana
(0,33 %) et Trichuris trichiura (0,09 %).
Ce même tableau révèle que Ent. coli, A.
lumbricoides et G. lamblia sont les trois
parasites les plus fréquemment isolés au
cours de chaque année de l’étude.

Le tableau 3 résume l’évolution de la
prévalence des infections parasitaires
depuis l’année 1937 d’après les études dis-
ponibles dans la littérature. Dennis et Lund
[5], en étudiant la prévalence des proto-
zoaires intestinaux chez les hommes en
Syrie et au Liban, ont rapporté que sur
4234 patients suivis à l’hôpital américain de
Beyrouth, 42,5 % ont des protozoaires
dans leur intestin. Ils ont constaté que
Ent. coli était majoritaire (20,3 %) ; les
pourcentages pour les autres espèces
étaient respectivement : Ent. histolytica
8,43 %, Endolimax nana 13,9 %, Iodamœ-
ba bütschlii 5,5 %, G. lamblia 5,5 %,
Chilomastix mesnili 5,89 % et Trich. homi-
nis 0,66 %.

Dans une autre étude, Dennis et Lund
[6] ont suivi la prévalence des parasites
dans la population générale dans les deux
pays ; ils ont constaté que sur les 1463 indi-
vidus étudiés, 73,8 % étaient infectés au
moins par une espèce parasitaire intestinale.

Dans une autre étude effectuée sur
2808 spécimens au Liban, Watson et al. [7]
ont rapporté une prévalence de 68,4 %. En
ce qui concerne la prévalence des dif-
férentes espèces observées, les auteurs ont
signalé que parmi les protozoaires Ent. coli
était majoritaire (56,5 %), suivi par End.
nana (23,4 %), G. lamblia (17,1 %), Ent.
histolytica (16,9 %), I. bütschlii (12,5 %),
C. mesnili (10,4 %), et Tri. hominis
(0,4 %). En ce qui concerne les infections
par les helminthes, ils ont rapporté qu’A.

Tableau 1 Répartition des malades infectés en
fonction du sexe pendant les 5 années de
l’étude

Année Sexe Patients Patients Prévalence
examinés parasités (%)

1997 M 1660 506 30,48

F 2128 699 32,84

Total 3788 1205 31,81

1998 M 1468 453 30,85

F 1989 624 31,37

Total 3457 1077 31,15

1999 M 1425 423 29,68

F 1944 690 35,49

Total 3369 1113 33,03

2000 M 1466 498 33,96

F 2003 793 35,59

Total 3469 1291 37,21

2001 M 1254 412 32,85

F 1789 615 34,37

Total 3043 1027 33,74

Total 17126 5713 33,35

M : masculin.
F : féminin.
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lumbricoides était l’espèce la plus
fréquente avec une prévalence de 19 %,
suivie par Taenia saginata (19,8 %), Trich.
trichiura (11,8 %), Ancylostoma duode-
nale (9,6 %), H. nana (8,0 %), Strongy-
loides stercoralis (5,5 %), Ent. vermicula-
ris (4,3 %), Trichostrongylus spp. (0,6 %)
et H. diminuta (0,3 %).

En 1967, Uthman et Suhayl [8] ont
analysé les selles de 537 personnes des
deux sexes et dans différentes régions au
Liban. Ils ont constaté que la prévalence
était de l’ordre de 58 %. Cette prévalence
est en baisse par rapport aux chiffres
observés par Watson et al. [7]. Le parasite
le plus fréquemment observé est A. lumbri-
coides. Des manifestations gastro-
intestinales ont été notées dans 77 % des
cas.

Araj et al [9], en analysant la prévalence
des infections parasitaires chez des patients
de l’hôpital américain de Beyrouth (HAB)
entre 1989 et 1993, et de l’hôpital Islami de
Bienfaisance de Tripoli (HIB) entre 1991 et
1993, ont rapporté que chez les 33 253
malades étudiés à l’HAB, la prévalence était
de l’ordre de 8,47 % alors que les chiffres
observés à l’HIB étaient plus importants, où
sur les 11 611 malades, 43,35 % sont in-
fectés ; il n’y a pas de différence significa-

tive dans la prévalence chez les deux sexes.
Les auteurs ont trouvé 18 types de para-
sites dont les plus communs à HAB et HIB
étaient respectivement Ent. coli (35,59 %
contre 35,08 %), G. lamblia (20,7 % con-
tre 10,5 %), Ent. histolytica (19,4 % con-
tre 1,25 %), Taenia spp. (6,03 % contre
4,08 %) et A. lumbricoides (2,09 % contre
46,97 %).

Amine [10] a rapporté dans une étude à
Jeddah en Arabie saoudite que la prévalence
de G. lamblia était de l’ordre de 6,8 %, Ent.
histolytica de 10 %, Ent. coli de 6,4 %, C.
mesnili de 5,6 %, Trich. hominis de 1,2 %
et End. nana de 0,8 %. Parmi les hel-
minthes, A. lumbricoides avait une préva-
lence de 4 %, H. nana de 3,2 %, Enter. ver-
micularis de 1,2 % et Tricocephalus
trichiura de 0,8 %.

En conclusion, la comparaison de nos
résultats avec ceux des études antérieures
effectuées au Liban montre une augmenta-
tion de la prévalence d’A. lumbricoides et
de G. lamblia dans la période entre 1997 et
2001, avec une variation moins importante
dans la prévalence des autres parasites.

Cette étude montre que le nord du Liban
reste très touché par les infections parasi-
taires où la prévalence est estimée à
33,35 %. Cette prévalence importante au

Tableau 3 Variation de la prévalence des espèces parasitaires les plus répandues au
nord du Liban en fonction des années

Année Prévalence Prévalence des espèces les plus isolées (%)
totale (%) Entamoeba Ascaris Entamoeba Giardia

coli lumbricoides histolytica lamblia

1937 42,5 20,3 ND                         8,43 5,5

1939 73,8 ND ND 12,9                   10,02

1956 68,4 56,3 19,0 16,9 17,1

1993 17,5 35,3 30,03 7,6                   14,04

1997-2001 33,3                    38,45 37,14 4,6 15,4

ND : non déterminée.
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nord   du Liban est due essentiellement aux
problèmes de pollution de l’eau potable et
à la consommation par la population de
légumes et de certains fruits qui sont irri-
gués par des eaux polluées. Cette situation

inquiétante nécessite beaucoup d’efforts,
surtout pour sensibiliser la population à la
gravité de ce problème et aux moyens pro-
phylactiques.
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ABSTRACT We performed a retrospective study to determine annual clinical incidence of human cystic
echinococcosis (CE) in 14 Egyptian hospitals between January 1997 and December 1999. From 492 353
records examined, 133 (0.027%) new human CE cases were recorded. Of these, 50 (37.6%) were from
Alexandria and Matrouh hospitals, 33 (24.8%) from Giza Chest Hospital and 50 from other regions. Matrouh
governorate had the highest annual clinical incidence (1.34–2.60 per 100 000) followed by Giza governorate
(0.80–1.16 per 100 000). About a third of those affected were aged ≤ 20 years. Liver and lungs were the
organs most affected. Although human CE is of low endemicity in Egypt, it may represent a public health
concern in Matrouh and Giza governorates.

Etude hospitalière rétrospective de l’échinococcose kystique humaine en Egypte
RESUME Nous avons réalisé une étude rétrospective dans 14 hôpitaux égyptiens entre janvier 1997 et
décembre 1999 afin de déterminer l’incidence clinique annuelle de l’échinococcose kystique humaine. Parmi
les 492 353 dossiers examinés, 133 (0,027 %) nouveaux cas d’échinococcose kystique humaine ont été
recensés. Cinquante (50) de ces cas (37,6 %) ont été enregistrés dans les hôpitaux d’Alexandrie et de
Matrouh, 33 (24,8 %) à l’hôpital cardiothoracique de Giza et 50 dans les hôpitaux d’autres régions. Le
Gouvernorat de Matrouh avait la plus forte incidence clinique annuelle (1,34-2,60 pour 100 000) suivi par le
Gouvernorat de Giza (0,80-1,16 pour 100 000). Environ un tiers des personnes affectées étaient âgées de
20 ans ou moins. Le foie et les poumons étaient les organes les plus touchés. Bien que l’Egypte soit un pays
de faible endémicité de l’échinococcose kystique humaine, cette maladie peut représenter une préoccupa-
tion de santé publique dans les gouvernorats de Matrouh et de Giza.
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Introduction

Human cystic echinococcosis (CE) (cystic
hydatidosis) is a chronic zoonotic disease
that results from infection with the larval
stage of the dog tapeworm, Echinococcus
granulosus. The disease is highly endemic
in most of the countries of the Mediterra-
nean basin, including North Africa and the
Middle East [1,2]. It has been reported as
an important public health problem in Jor-
dan, Libyan Arab Jamahiriya, Morocco,
Tunisia, and Israel [3–7]. Thus, Egypt is
surrounded by countries endemic for CE,
and several publications have recognized
the existence of human CE cases among
Egyptians [8–10]. Furthermore, CE has
been documented by veterinarians in
slaughtered camels (4.3%) and sheep
(0.33%) in Egyptian abattoirs [11,12].
There is, however, little medical awareness
or information regarding the endemicity of
human CE in the country.

In human CE, the liver is the main organ
affected, followed by lung tissue, however,
there is usually no direct parasitological ev-
idence for the presence of cysts in organs
or tissues. Indirect methods of diagnosis
are, therefore, important and include imag-
ing for detection of a space-occupying
mass and serological techniques which re-
quire improved clinical and laboratory facil-
ities [13]. Patients with hepatic CE
frequently exhibit no symptoms because of
the slow progression of the cysts [2];
therefore, they may only be discovered ac-
cidentally and frequently have complicated
forms of the disease. Pulmonary hydatido-
sis may be fortuitously revealed during tho-
racic radiography. Surgery, chemotherapy
(or a combination of both) and the PAIR
technique (puncture, aspiration, injection,
reaspiration) are the main forms of treat-
ment of human CE [14,15].

Cystic echinococcosis is a disease of
people living in rural areas, where pastoral

livestock is predominant [10], but there ap-
pears to be no recognized area where CE
transmission is intense in Egypt. Conse-
quently, physicians in rural areas rarely
consider CE in their differential diagnosis.
Furthermore, medical administrations in
rural areas are frequently inadequate and
therefore consultation with experienced
physicians is required. Cases with query
diagnosis are usually referred to specialized
Ministry of Health and Population (MOHP)
hospitals or to major universities for con-
clusive diagnosis and intervention.

Accordingly, the objective of this retro-
spective study was to determine the annual
clinical incidence of the disease in northern
Egypt. In particular, we examined records
in 14 hospitals, including university hospi-
tals, MOHP specialized hospitals and refer-
ral hospitals covering the period January
1997 to December 1999.

Methods

The study was carried out at general and
specialized hospitals of 3 universities (in
Alexandria, Cairo and Giza governorates),
the hospital of the Liver Institute (Menoufia
University, in the Nile delta) and 10 MOHP
hospitals (6 chest and 4 general referral).
The MOHP hospitals are located in Cairo,
the Nile delta, North Sinai, and Matrouh
governorate in the north-western part of
Egypt. We reviewed inpatient records from
all sites for the period January 1997–
December 1999. During the study period,
with the exception of Kasr El Aini Hospital
(Cairo University), none of the records
were kept on computer, therefore, the
medical records were searched manually
by one of our teams. The review team con-
sisted of a physician, who worked as
project manager, along with 2 part-time
health workers as reviewers. The physician
was qualified for a minimum of 10 years.
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Each reviewer screened sets of 50 notes
under supervision until they were judged to
be fully conversant with the review pro-
cess. Records that were suspected for CE
were then reviewed by clinicians, who ver-
ified the final diagnosis.

As mentioned above, diagnosis of CE is
usually based on imaging techniques with
serological confirmation, and surgery, che-
motherapy and the PAIR technique are the
main forms of treatment. Hence, the crite-
ria we used to assess the case records were
indicative imaging techniques (X-ray, ultra-
sound, CT scan or MRI) or positive sero-
logical tests (indirect haemagglutination or
enzyme-linked immunosorbent assay),
along with treatment of the case with che-
motherapy (albendazole), surgery or PAIR,
and histopathology records of cysts or as-
piration fluid. Sex, date of admission, date
and place of birth, cyst location, and
whether the infection was new or recurrent
were recorded for all CE cases. We main-
tained patient confidentiality by using ini-
tials only for individual identification.
Multiple admissions for the same patient
were identified from admission dates, ini-
tials, age, sex and only the first admission
of such cases was included in the analysis.

Since it was not feasible to include all
hospitals and clinics that perform thoracic
and abdominal surgery in each region cov-
ered in the study, we adjusted the annual
clinical incidence of recorded cases to esti-
mate adjusted incidence. This was done by
dividing the recorded CE cases by the num-
ber of beds in the hospitals we studied then
multiplying the outcome by the total num-
ber of hospital beds in each governorate.

For example, in Matrouh governorate,
we only screened patient records in 2 hos-
pitals (Matrouh General Hospital and Ma-
trouh Chest Hospital) which have a total of
386 beds. However, we added 117 beds to
compensate for other hospitals and clinics

in the governorate that could specifically
diagnose CE or perform surgery. In other
words, beds in hospitals and clinics not in-
volved with CE (e.g. psychiatry, maternity,
child health) were excluded. Incidence was
calculated as in the following example: for
Matrouh governorate, 1997: 2 (no. of cas-
es) divided by 386 (no. of beds in screened
hospitals) multiplied by 503 (corrected no.
of beds) = 2.6 cases. This figure was used
to estimate the annual incidence, i.e.
2.6/194 019 × 100 000 = 1.34.

Results

A total of 492 353 patient files were exam-
ined and 133 accumulated new cases of
human CE were recorded from 14 hospi-
tals examined for the period January 1997
to December 1999 (Table 1). Giza Chest
Hospital showed the highest CE rate for to-
tal admissions (0.096%–0.160%) followed
by Menoufia Liver Institute (0.026%–
0.088%).

Table 2 shows the estimated annual
clinical incidence (per 100 000 population)
of CE for each governorate, based on 2.1%
annual growth rate of estimated resident
population in 1996. Matrouh governorate
had the highest annual incidence, followed
by Giza governorate. The calculated rates
for Matrouh governorate were significantly
higher than Giza governorate in years
1998 (Matrouh 1.97/100 000, Giza
0.80/100 000; χ2 = 7.27, P = 0.013) and
1999 (Matrouh 2.60/100 000, Giza
1.00/100 000; χ2 = 3.99, P = 0.040). The
estimated annual clinical incidence of CE
did not differ significantly within each gov-
ernorate from one year to another except in
Cairo governorate, where the incidence in-
creased significantly from 0.05/100 000
in 1997 to 0.27/100 000 in 1999 (χ2 = 4.59,
P = 0.03).
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Table 1 Identification of human hydatid cyst cases in records of 14 hospitals in Egypt during
the period 1997–1999

Hospital name (geographical region)  Year Total no. cases Hydatid cyst cases
admitted No. %

Ain Shams University Hospital (Cairo) 1997 36 408 1 0.003

1998 36 735 3 0.008

1999 38 294 7 0.018

Kasr El Aini Hospital, Cairo University (Giza) 1997 50 001 10 0.020

1998 51 573 9 0.017

1999 52 019 5 0.010

Abassia Chest Hospital (Cairo) 1997 5 941 1 0.017

1998 6 438 2 0.031

1999 6 362 4 0.063

Giza Chest Hospital (Giza) 1997 7 492 12 0.160

1998 7 255 7 0.096

1999 8 781 14 0.159

Menoufia Liver Institute (Nile delta) 1997 3 402 3 0.088

1998 3 867 1 0.026

1999 4 112 3 0.073

Menoufia Chest Hospital (Nile delta) 1997 964 0 –

1998 989 0 –

1999 1 041 0 –

Alexandria University Hospital (Alexandria) 1997 26 451 13 0.049

1998 27 447 12 0.044

1999 27 297 16 0.059

Alexandria Chest Hospital (Alexandria) 1997 3 927 0 –

1998 4 036 0 –

1999 3 891 0 –

Matrouh General Hospital (north-west Egypt) 1997 8 649 2 0.023

1998 7 976 3 0.038

1999 8 685 3 0.035

Matrouh Chest Hospital (north-west Egypt) 1997 829 0 –

1998 792 0 –

1999 947 1 0.106

El Saloum General Hospital (north-west Egypt) 1997 731 0 –

1998 694 0 –

1999 674 0 –
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All age groups and both sexes were well
represented among patients with CE (Table
3). Approximately one third (45 cases) of
the CE cases were ≤ 20 years of age. Of
these, 19 (42.2%) were from hospitals in
Giza governorate and 18 (40.0%) from
hospitals in Alexandria and Matrouh gover-
norates.

Of the 133 cases of human CE, 79
(59.4%) people had surgical interference.
Of these, 18 (22.8%) cases had been con-
firmed pathologically. The remaining 54
(40.6%) cases received medical treatment;
they were diagnosed based on serological
tests and imaging techniques.

Hydatid cysts occurred most common-
ly in the liver and the lungs, either singly
(54 and 52 respectively) or in conjunction
with other organs (24 and 11 respectively).
A total of 24 cases involved infection in > 1
organ (Table 4).

Discussion

Egypt is recognized to be endemic for par-
asitic diseases such as schistosomiasis, fi-

lariasis and amoebiasis. Cystic echino-
coccosis, however, is not currently a well-
known medical condition, nor is it consid-
ered to be of public health importance; it is
not a notifiable disease and there are no sur-
veillance data available for the country. Our
study was carried out to determine whether
infection with CE represents a public health
threat to residents of certain areas and to
identify regions with high parasite trans-
mission. Our data clearly confirm the low
endemicity of the disease in northern
Egypt, however the data indicate that the
incidence of CE was relatively high in the
western governorate of Matrouh, near the
Libyan border, decreasing towards the
east, and virtually disappearing in the most
easterly parts of the country.

The calculated CE incidence for Giza
governorate was unexpectedly high. Sever-
al factors could account for this finding.
Firstly, major hospitals like Cairo Universi-
ty hospitals, located in Giza, do not just
serve residents of Giza governorate: as
there are no hospitals specialized in treating
hydatidosis, patients seeking high quality

Table 1 Identification of human hydatid cyst cases in records of 14 hospitals in Egypt during
the period 1997–1999 (concluded)

Hospital name (geographical region)  Year Total no. cases Hydatid cyst cases
admitted No. %

El Suez General Hospital (eastern Egypt) 1997 4 752 1 0.021

1998 5 016 0 –

1999 4 421 0 –

North Sinai Hospital (north-east Egypt) 1997 10 922 0 –

1998 10 241 0 –

1999 10 789 0 –

North Sinai Chest Hospital (north-east Egypt) 1997 471 0 –

1998 458 0 –

1999 583 0 –

Total 492 353 133 0.027
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medical care would choose hospitals such
as these, which are known for good diag-
nosis and intervention. One of the limita-
tions of our study is that the geographic
location of residence and occupation at the
time of admission were not always record-
ed in the files of many patients. Thus, some
of the CE patients at hospitals in Giza could
have been residents of other regions. Sec-
ondly, there is a large market for camels

imported from Sudan (where the disease is
prevalent) in Imbaba, Giza, where camels
are kept before being slaughtered in an ab-
attoir in the vicinity. Haridy, Ibrahim and
Morsy reported that 4.0%–7.5% of camels
slaughtered in Egypt had CE lung infection
[11], and Ibrahem and Craig recorded a
prevalence of 48% in Libyan camels [16].
It is possible that camels play an important
role in the epidemiology of echinococcosis
and hydatidosis in Giza governorate. Final-
ly, since Giza Chest Hospital showed the
highest incidence of CE, using such a fig-
ure for the assessment of the overall inci-
dence rate for this region could have
resulted in overestimation of the calculated
incidence for Giza governorate.

In general, retrospective hospital sur-
veys have been criticized for not providing
precise estimates of disease incidence as
not all hospitals in a particular region or dis-
trict are included in the study, and the pop-
ulation is calculated rather than based on
actual census. Furthermore, retrospective
hospital survey data on human CE cannot
give an accurate picture of the prevalence
of infection. A certain number of cases are
not seen in hospitals because the infection
is asymptomatic or does not require surgi-
cal intervention, and some data are not

Table 2 Estimated annual clinical incidence
(per 100 000 population) of cystic
echinococcosis in 7 regions of Egypt

Governorate Yeara Populationb Cases
No. Incidence

Matrouh 1997 194 019 2 1.34

1998 198 181 3 1.97

1999 202 432 4 2.60

Alexandria 1997 3 515 238 13 0.70

1998 3 590 641 12 0.65

1999 3 667 662 16 0.85

Menoufia 1997 2 683 728 3 0.83

1998 2 741 295 1 0.27

1999 2 800 097 3 0.80

Giza 1997 4 554 464 22 1.16

1998 4 652 160 16 0.80

1999 4 751 950 19 1.00

Cairo 1997 7 450 857 2 0.05

1998 7 610 682 5 0.13

1999 7 773 934 11 0.27

Suez 1997 394 063 1 0.40

1998 402 516 0 –

1999 411 150 0 –

North Sinai 1997 121 111 0 –

1998 123 709 0 –

1999 126 363 0 –

aNumber of beds remained the same in all 3 years.
bPopulations were calculated based on 2.1%
annual growth rate of estimated resident
population in 1996.

Table 3 Age and sex distribution of cases
with human cystic hydatidosis

Age group Male Female Total
(years) No. %

≤ 10 6 3 9 6.8

11–20 19 17 36 27.1

21–30 15 16 31 23.3

31–40 16 14 30 22.6

> 40 13 14 27 20.3

Total 69 64 133 100
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available in the files. However, despite such
limitations, careful examination of hospital
records provides a useful indication of in-
fection expressed as annual rate of hospital
cases. It can give an indication of the pub-
lic health importance of a disease and,
when done continuously over many years,
detects regional changes in incidence of in-
fection [17].

In this study, we used a formula based
on number of hospital beds to correct for
the underestimation of annual rates for hos-
pitals that were not included in the survey.
It was of especial interest that Matrouh
governorate, which is adjacent to the Liby-
an border, had the highest annual incidence.
The Libyan Arab Jamahiriya is known to
have a high prevalence of human CE [5].

The finding that all age groups, includ-
ing children and young adults, were well
represented in the confirmed CE cases im-
plies that both adults and children are sus-
ceptible to infection. Since about one-third

of the cases were ≤ 20 years of age, it sug-
gests that active transmission occurs and
that the disease may be on the increase, es-
pecially in Giza and the western governor-
ates, demonstrating the potential public
health importance of CE and that consider-
ation should be given to the introduction of
prevention and control measures in these
regions.

In conclusion, this study proved highly
useful in determining the annual incidence
of hospitalized CE cases. It identified 2 areas,
Matrouh and Giza governorates, where the
disease could be of public health impor-
tance and CE should perhaps be a notifiable
disease in these regions.
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Fax No.: +966-1-476-0853

Email: generalsurgery@rkh.med.sa

Website: http://www.rkh.med.sa/
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ABSTRACT The satisfaction of 400 inpatients with physician services at King Khalid University Hospital,
Riyadh was evaluated. Patient characteristics and ward of admission were collected and a questionnaire
based on the standardized Likert scale was used. The highest mean satisfaction score was for admission
and the lowest for communication. Among service items, the highest mean score was for physicians
enquiring about patient conditions and opinions when planning care and the lowest for physicians asking for
opinions about care quality and problems. Female and less educated patients were more satisfied with their
care than male and educated patients. Male surgical and medical ward patients were the most dissatisfied
with physicians’ services. These findings offer hospital management information about shortcomings requir-
ing remedial intervention.

Satisfaction des malades hospitalisés vis-à-vis des prestations fournies par les médecins à
l’hôpital universitaire King Khalid de Riyad (Arabie saoudite)
RESUME On a évalué la satisfaction de 400 malades hospitalisés vis-à-vis des prestations fournies par les
médecins à l’hôpital universitaire King Khalid de Riyad. Des données ont été recueillies en ce qui concerne
les caractéristiques des malades et le service dans lequel ils ont été admis, et un questionnaire fondé sur
l’échelle de Likert standardisée a été utilisé. Le score moyen de satisfaction le plus élevé concernait les
admissions et le plus faible la communication. Parmi les éléments relatifs aux prestations, le score moyen le
plus élevé était attribué aux médecins qui cherchaient  à connaître les conditions et opinions des malades
lors de la planification des soins et le plus faible aux médecins qui demandaient l’opinion des malades sur la
qualité des soins prodigués et les problèmes rencontrés. Les femmes et les malades moins instruits étaient
davantage satisfaits de leurs soins que ne l’étaient les hommes et les malades instruits. Les malades de
sexe masculin des services de chirurgie et médecine étaient ceux qui étaient les plus mécontents des
prestations des médecins. Ces résultats fournissent des informations à la direction des hôpitaux au sujet
des insuffisances qui nécessitent des mesures de correction.
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Introduction

Studies of patient attitudes towards health
services, health personnel and resources
are important to determine whether they
meet consumer expectations and needs and
to judge consumer satisfaction [1,2]. In
Saudi Arabia, such studies have been
scarce or of a rather general nature. During
the past few years, however, researchers
have reported specialized studies of patient
attitudes towards and satisfaction with pri-
mary health care services [3–6]. These
studies have also reported how attitudes
and satisfaction with providers and re-
sources relate to various aspects of health
care. Such studies are important when
planning changes or improvements to
health services.

A hospital as a care delivery institution is
challenged to provide the quality of care
that meets the needs of its clients. Hospital
managers, administrators and government
agencies therefore conduct surveys on
quality of care to identify deficiencies with-
in the multidimensional hospital system that
require remedial intervention [7]. Hospital-
based quality of care studies often focus on
a range of dimensions within the hospital
including reception, admission and dis-
charge procedures, housekeeping, sanita-
tion, nutrition services, nursing and
physician-led services. Most quality of care
studies of patient satisfaction with hospital
services have focused on principal care
providers [8–11], particularly nurses and
physicians.

Physicians play a very significant role in
the hospitalization process. They are re-
sponsible for the admission of the patient,
diagnosis and prescription of medications,
monitoring the patient’s progress in relation
to therapeutic procedures and treatment
modalities, and instilling confidence and
optimism in the patient in the hope of psy-

chologically enhancing recovery. Percep-
tions of satisfaction are the result of indi-
vidual patient characteristics and of the
medical care systems they enter and patient
satisfaction is substantially correlated to
the consumer’s perceptions of physician
conduct and interaction with patients [12].
Therefore, the extent to which physicians
provide these physician-led services to the
satisfaction of inpatients reflects the quality
of care. Consequently this draws attention
to areas that require either managerial or
administrative intervention for improve-
ment.

To the best of the author’s knowledge
since the establishment of King Khalid Uni-
versity Hospital in 1982 there has been no
evaluation of the quality of care delivered
by physicians to hospitalized patients. The
aim of this study was to assess inpatient
satisfaction with physician services at King
Khalid University Hospital.

Methods

From January 2000 to April 2000, various
aspects of inpatient services were evaluat-
ed at King Khalid University Hospital, Riy-
adh, which provides free medical services
to eligible patients. The average daily cen-
sus at the hospital is 547, average occupan-
cy rate is 81%, average turnover interval is
2, average length of stay is 5 days and 701
beds are available. There are 7 wards in the
hospital, i.e. medical male, medical female,
surgical male, surgical female, obstetric,
gynaecologic and paediatric.

A questionnaire that included 83 ques-
tions about the hospital, of which 15 per-
tained to physician-led services, was used
to collect information from inpatients. The
questionnaire was based on the standard-
ized Likert scale of patient satisfaction. For
each question the minimum score was ‘1’
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(dissatisfaction) and the maximum was ‘5’
(satisfaction). The questions addressed
three main components: admission and di-
agnosis; communication; and care of the
patient. These questions were compiled
from several studies of patient perceptions
of quality of care [7–12]. The study popu-
lation consisted of all patients admitted as
inpatients. Criteria for inclusion were that
the patient was admitted for at least 3 days
and consented to the interview. For paedi-
atric patients unable to answer the ques-
tions, a family member attending to the
patient was interviewed. Informed consent
was obtained from each respondent before
the interview and confidentiality of re-
sponses was assured. The sample consist-
ed of 400 patients selected at random from
the different wards with probability pro-
portional to the number of patients in the
ward. The department of patient affairs
collected the data.

Student t-test and analysis of variance
were used for comparisons of mean score
of satisfaction within sociodemographic
variables. Multiple regression analysis iden-
tified sociodemographic factors that
influenced patient satisfaction with physi-
cian-led service. The cut-off values for sig-
nificance were P < 0.05 or P < 0.01.

Results

Data were obtained for 350 patients, i.e. a
response rate of 88%. Lack of response
was due to poor interviewer technique. Ta-
ble 1 shows patient satisfaction with vari-
ous physician-led services. The highest
mean satisfaction score was for admission
and diagnosis (3.72) and the lowest for
communication (3.10). For communica-
tion, the highest mean score was for patient
conditions, opinions and preferences
(4.78) and the lowest for physicians inquir-

ing about patient opinions of the provided
quality of care (1.45). For admission and
diagnosis, the highest mean score was for
necessary precautions for maintaining pa-
tient’s privacy during physical examination
(4.70) and the lowest was for complexity
of the admission procedure (2.30). For
care to the patient, the highest mean satis-
faction score was for periodic checks on
patient progress (4.20) and the lowest was
for physicians being unable to know the in-
dividual condition of each patient with so
many patients to see (2.10).

Table 2 shows mean level of satisfac-
tion by sociodemographic variable. Fe-
males were more satisfied (3.82) than
males (3.46). Education, marital status and
age were significantly related to satisfac-
tion with physician-led services. Those
with more education (3.48) were less satis-
fied than those with less education (3.69–
3.74). Patients ≥ 50 years (3.48) were
more satisfied than younger patients (3.18
and 3.42). Married patients (3.73) were
more satisfied than single patients (3.11).
The high-income group (> 9000 Saudi riy-
als per month) was less satisfied (2.85)
than other income groups (3.12–3.17).

Table 3 shows mean satisfaction score
for physician services by ward. The high-
est mean satisfaction score was for obstet-
rics (4.10) and the lowest was for male
surgical (3.10). The mean satisfaction
scores for female medical, male medical
wards, female surgical and paediatric were
3.75, 3.42, 3.81 and 3.72 respectively.

The association between sociodemo-
graphic factors and satisfaction with physi-
cian-led services was also investigated by
regression analysis (Table 4). The stron-
gest variable to influence mean satisfaction
was sex, females having a mean satisfac-
tion score of 0.238 more than males. The
second strongest influence on mean satis-
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faction was age as patients ≥ 50 years rated
their satisfaction higher than younger ones.
The third strongest variable was marital
status. Married people had significantly
higher satisfaction scores than single peo-
ple. None of the other independent vari-
ables was significantly associated with
physician-led services. The tested indepen-
dent variables accounted for 54% of the
variation in mean satisfaction with physi-
cian-led services.

Discussion

Because physicians are the leaders of health
services and the decision-makers for inpa-
tient care, patient desires and expectations
for physician care warrant scrutiny. The
overall mean satisfaction score of our pa-
tients with physician-led services was
3.31. This figure is comparable to some
studies and lower than other studies, par-
ticularly those from similar Arab cultures

Table 1 Mean satisfaction score of inpatients with physician services

Physician-led service Mean
satisfaction

Admission and diagnosis
The admission procedure is complex and takes time 2.30
Necessary precautions for maintaining patient’s privacy during physical
examination 4.70
Nurses and physicians interact effectively while examining patient 4.36
Time spent by physician in examining patient and taking history is adequate 4.42
Time spent waiting for treatment for diagnostic work-up is unduly long 2.83

Communication
Reasons for admission are clearly explained by physician to patient and family 3.60
Most physicians ensure that the purposes for diagnostic and therapeutic
procedures are adequately explained to each patient 2.70
Patient’s condition, opinion and preference are considered in planning his/her
care activities 4.78
Physician provides patient/family with adequate information regarding patient’s
condition and treatment plan to be followed 2.97
Physicians ask patient about his/her opinion of the quality of care provided and
the problems encountered 1.45

Care of the patient
Physician checks periodically on progress in patient’s condition and follows up
during daily rounds 4.20
Patient’s requests are promptly attended to by treating physician at any hour of
the day 3.82
Physicians are unable to know the individual condition of each patient with so
many patients to see 2.10
Conflict in opinions regarding patient condition and therapy plan arises with so many
physicians in charge of care 2.30
Most physicians focus on treating illness rather than taking a real interest in the
patients and their complaints 3.20

1 = ‘dissatisfaction’; 5 = ‘satisfaction’.
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[5]. This difference could be genuine and
might be explained as a slight majority of
doctors were non-Saudis. Because some
are from non-Arabic speaking countries
and because of cultural and social differ-
ences, fluent communication with patients
is sometimes difficult. On the other hand,
interpreting differences among studies
without adequate information about meth-

odology, study population, health system
characteristics and sociocultural values and
attitudes is difficult [10]. Patient satisfac-
tion with physician care is determined by
many factors such as job satisfaction of
physicians, delivery models and organiza-
tional structures [13–19].

In the present study the highest mean
satisfaction scores were for consideration
of patient conditions, opinions and prefer-
ences while planning care, and for main-
taining patient privacy during physical
examination. This might be because physi-
cians are very sensitive to cultural issues in
the Saudi context. On the other hand, the
lowest mean satisfaction scores were for

Table 2 Mean satisfaction scores of
inpatients with physicians’ services
according to patients’ sociodemographic
variables

Variable Mean satisfaction

Sex
Male 3.46**
Female 3.82

Marital status
Married 3.73*
Single 3.41

Age group (years)
15–29 3.42**
30–49 3.18
50+ 3.48

Education
Illiterate 3.71*
Elementary 3.74
Intermediate and secondary 3.69
University and above 3.48

Monthly income (Saudi riyals)
< 4500 3.17*
< 6000 3.12
< 9000 3.15
9000+ 2.78

Occupation
Government employee 3.17**
Private 3.01
Labourer 3.67
Student 3.14
Unemployed 3.71

1 = ‘dissatisfaction’; 5 = ‘satisfaction’.
US$ 1 = 3.75 Saudi riyals.
*Significant at P < 0.05; **Significant at P < 0.01.

Table 3 Mean satisfaction of patients with
physician services by ward

Ward Mean satisfaction

Male surgical 3.10

Female surgical 3.81

Male medical 3.42

Female medical 3.75

Obstetrics 4.10

Paediatrics 3.72

Table 4 Multiple regression analysis of
sociodemographic variables on mean
satisfaction score for inpatient services

Variable Regression coefficient

Sex 0.238**

Age –0.204**

Marital status 0.298*

Education 0.018

Income 0.016

Occupation –0.015

*Significant at P < 0.05; **Significant at P < 0.01.
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physicians providing the family with ade-
quate information regarding the patient’s
condition and treatment plan and for physi-
cians not knowing the individual condition
of each patient. This might be explained by
unsatisfactory physician communication
skills. Undergraduate training of physicians
needs a major reform to allow for training
in communication and interaction skills
through the early and continuous exposure
of medical students to patient care. The es-
tablishment of continuing education pro-
grammes in communication skills and
intensive Arabic lessons for non-Arabic
speaking physicians is also needed.

Female inpatients were satisfied with
most physician-led services. This was like-
ly to be the result of the greater courtesy
that is often given to females than males. It
is also quite likely that the physicians acted
in accordance with Saudi cultural etiquette,
which tends to treat women more respect-
fully than men in various public and social
circumstances. Some researchers have
found the sex of the attendant physician in-
fluences patient satisfaction [20,21]. They
found that both male and female patients
attended by female doctors were more sat-
isfied than those attended by male doctors.
Education level  was also associated with
patient satisfaction. Those with university
degrees were less satisfied than those with
less education. This finding agreed with
many similar studies [5,11,14]. Married
people also were more satisfied than single

people. This finding was similar to a previ-
ous study in Riyadh that measured overall
patient satisfaction [4]. In previous studies,
older subjects were generally less active
and more satisfied than younger subjects
[3,22]. In our study, the oldest group of
patients were also more satisfied with phy-
sician care. The middle-aged group (those
aged 30–49 years) of patients in our study
were least satisfied with physician servic-
es. This might be because they have the
most exposure to health services outside of
the country and therefore they may be
more critical. Other studies have found a
similar association [12,22].

In conclusion, this study has identified
aspects of physician-led services at King
Khalid University Hospital that may require
remedial intervention for improvement. As
a way of bringing about change, the man-
agement should communicate the findings
of this study to all physicians at the hospital
to make them aware of the problems. Re-
education of physicians to care for all pa-
tients equally, regardless of sex or level of
education, may be another strategy to im-
prove the quality of care. In addition, fur-
ther studies on quality of care may
necessary to provide clues about expecta-
tions or perceptions of care during hospi-
talization of Saudi patients. Such
information may provide a benchmark to
adjust the existing level of care provided by
physicians to the satisfaction of patients.
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ABSTRACT Use of primary health care (PHC) services and satisfaction among elderly people (60 + years)
in Asir was studied in 26 PHC centres. They visited PHC centres significantly less often than younger adults
but they were referred significantly more often to secondary and tertiary care and for more laboratory tests.
A random sample of 253 elderly people attending the centres was interviewed about accessibility, continuity,
humaneness, informativeness and thoroughness of care. Overall, 79.0% were satisfied with the  services
provided. The leading 3 items of dissatisfaction were: not enough audiovisual means for health education
(65.1%), long time spent in the centre (46.4%), and not enough specialty clinics (42.5%).

Utilisation des services de soins de santé primaires et satisfaction des personnes âgées à l’égard
de ces services dans la région d’Asir (Arabie saoudite)
RESUME L’utilisation des services de soins de santé primaires (SSP) par les personnes âgées et leur
satisfaction à l’égard de ces services dans la région d’Asir (Arabie saoudite) ont été étudiées dans un
échantillon aléatoire stratifié de 26 centres SSP. Elles se rendaient dans les centres SSP significativement
moins souvent que les adultes plus jeunes mais elles étaient orientées significativement plus souvent vers
les soins secondaires et tertiaires et pour des examens de laboratoire supplémentaires. On a interrogé un
échantillon aléatoire de 253 personnes âgées fréquentant ces centres au sujet de l’accessibilité, de la
continuité, de l’humanité, de l’informativité et de l’exhaustivité des soins. Globalement, 79,0 % des personnes
étaient satisfaites des services SSP fournis. Les trois principaux éléments de mécontentement étaient les
suivants : l’insuffisance de moyens audiovisuels pour l’éducation sanitaire (65,1 %), la longueur du temps
passé au centre (46,4 %), et l’insuffisance de consultations spécialisées (42,5 %).
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Introduction

In recent decades, there has been a sharp
increase worldwide in the number of peo-
ple surviving to older ages. This demo-
graphic change is proceeding more rapidly
in developing countries [1]. However, the
rapid pace of socioeconomic growth and
improved provision of health and other so-
cial services in Saudi Arabia will in due
course lead to a similar increase in the eld-
erly population of our country. Elderly indi-
viduals are an integral part of society and
are entitled to their fair share of the health
and social services that are provided. Fur-
thermore, because of their frailty and vul-
nerability, old people have special needs for
care.

Various methods have been used to as-
sess the adequacy of patients’ utilization of
health services in general and of primary
health care services in particular. Patient
satisfaction is considered an important indi-
cator of the efficient utilization of health
services, as it assesses an individual’s atti-
tude to health services received and the ex-
tent to which these services meet the
person’s requirements and needs [2–4]. A
review of patient satisfaction studies show
that the characteristics of health care deliv-
ery that most influence patient satisfaction
are: accessibility, continuity, humaneness,
informativeness and thoroughness of care
[5–9].

Asir region (population around
1 200 000) is located in the southwest of
Saudi Arabia, covering an area of more than
80 000 km2. The region extends from the
high mountains of Sarawat (at an altitude of
3200 m above sea level) to the Red Sea, and
lies a few kilometres from the northern
border of neighbouring Yemen [10]. Prima-
ry health care in Asir region is provided
through a widespread network of 208 pri-
mary health care (PHC) centres. Each PHC

centre has a well-defined catchment area
and population [11]. Secondary and tertiary
care services in the region are provided
through a network of 15 hospitals across
the region.

The aim of the present work was to
study the pattern of utilization of primary
health care services and satisfaction among
elderly people in Asir region.

Methods

Twenty-six PHC centres (12.5%) were
chosen using a proportional allocation mul-
tistage stratified random sampling tech-
nique. The sample was selected taking into
consideration rural–urban differences and
altitude. Family health records of the cho-
sen centres were reviewed to identify eld-
erly adults (aged 60 years and above) and
non-elderly adults (aged 15 to less than 60
years). The pattern of utilization of the
available PHC services among both groups
was studied: number of visits per year,
number of referrals to secondary and ter-
tiary care and number of laboratory analy-
ses carried out (blood, stool and urine
tests).

A systematic random sample of 10% of
elderly people in the chosen centres was
selected. Through a house-to-house sur-
vey, well-trained Arabic-speaking commu-
nity health workers interviewed them about
their satisfaction with the PHC services
provided. A structured questionnaire for
measuring satisfaction was used. The in-
strument was grouped into 5 categories:
accessibility, continuity, humaneness, thor-
oughness and informativeness [12].

Data were analysed using SPSS PC+
software package. Chi-squared and Stu-
dent t tests were used as tests of signifi-
cance at the 5% level of significance
[13,14].
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Results

The 26 PHC centres selected included 6
urban and 20 rural centres. They provide
services to 7498 Saudi families, including
50 392 Saudi Arabians residing in the
catchment areas. The profile of the select-
ed centres was similar to Asir region as a
whole; 48% of the chosen PHC centres had
laboratories, 20% had X-ray facilities and
48% had dental services. The mean ± SD
number of physicians was 1.95 ± 0.24 and
the mean number of nurses was 3.71 ±
0.42.

Review of family health records at the
centres identified 2514 Saudi Arabian adults
aged 60 years and above (5.0%). The ma-
jority of the elderly people were female
(55.3%), married (76.0%) and illiterate
(93.0%). The mean ± SD age was 67.5 ±
17.3 years with a median of 66 years.

Utilization of PHC services
Table 1 shows the pattern of utilization of
PHC services among the 2514 elderly and
24 692 non-elderly adults. On average, the
elderly people visited the PHC centres sig-

nificantly fewer times per year than the
younger adult age group. On the other
hand, the elderly people were significantly
more often referred to secondary or tertia-
ry care and used laboratory facilities more
often than the younger adult age group.

Satisfaction survey
A total of 253 elderly people (aged 60+
years) were interviewed about their satis-
faction with the PHC services provided. A
majority (200, 79.0%) of the interviewees
were satisfied with the services and report-
ed that they preferred always to use the
health services provided by the centre.

The lowest items of satisfaction of ‘ac-
cessibility’ of services were those related
to the long waiting time spent in the centre
and availability of the telephone at the cen-
tre (Table 2). The majority was satisfied by
various elements of ‘continuity’ of servic-
es.

Questions about the ‘humaneness’ of
services (Table 2) showed that 8 out of 10
elderly people felt that the least welcoming
health team members were dentists and
laboratory workers. Regarding ‘informa-

Table 1 Pattern of utilization of primary health care services among
elderly (60+ years) and younger adults (15–60 years) in Asir region, Saudi
Arabia

Pattern of utilization Mean ± SD Difference 95% CI
Elderly Adults

(n = 2514) (n = 24 692)

Average number of visits
per person per year 3.98 ± 0.57 6.01 ± 0.75 2.03 1.66–2.41*

Referrals per 100 visits 6.49 ± 0.93 3.19 ± 0.47 3.30 2.89–3.71*

Blood analysis per 100 visits 5.18 ± 0.74 4.17 ± 0.52 1.01 0.65–1.36*

Stool analysis per 100 visits 1.94 ± 0.26 1.44 ± 0.25 0.50 0.35–0.64*

Urine analysis per 100 visits 9.60 ± 1.35 4.44 ± 0.55 5.16 4.58–5.73*

*P < 0.05.
n = total number of people studied.
SD = standard deviation; CI = confidence interval.

18 Primary health care.pmd 6/30/2005, 10:12 AM367



368 La Revue de Santé de la Méditerranée orientale, Vol. 10, No 3, 2004

tiveness’ of services, only 34.9% were sat-
isfied by the available audiovisual means of
health education in the centre. The study
showed that only 57.5% were satisfied by
the availability of specialty clinics in the
centre. A high proportion was satisfied with
the thoroughness of clinical examinations.

Thus the leading 3 items of dissatisfac-
tion were: not enough audiovisual means

Table 2 Satisfaction of elderly health care recipients with 5 aspects of primary health care (PHC)
services in Asir region, Saudi Arabia

Aspects of PHC services % satisfied
(n = 253)

Informativeness
Physicians reply to questions 97.6
Pharmacists explain how to use
medicine 97.0
Health education at centre is
sufficient 75.9
Audiovisual systems in the centre
are sufficient 34.9

Thoroughness
Vital signs are always taken 96.4
Clinical examination is thorough 94.0
Drug availability at the centre is
sufficient 87.2
Health team at the centre is
sufficient 60.0
Specialty clinics at the centre are
sufficient 57.5

n = total number of interviewees.

Aspects of PHC services % satisfied
(n = 253)

Accessibility
Duty hours are sufficient 90.1
Transportation to the centre is
suitable 84.9
Distance to the centre is not too far 82.9
Waiting areas in the centre are
sufficient 81.7
Guide marks are available in and to
the centre 79.8
Parking areas at the centre are
sufficient 77.4
Use of telephone in the centre is
possible 62.5
Time spent in the centre is
acceptable 53.6

Continuity
Referral to hospital if needed is
possible and easy 96.0
Follow-up is by the same physician 92.1
Defaulters are usually reminded by
centre 87.3

Humaneness
Record workers are welcoming 96.8
Doctors are welcoming 96.4
Pharmacy workers are welcoming 95.2
Nurses are welcoming 94.4
Centre personnel care about any
complaint 91.7
Laboratory workers are welcoming 87.2
Dentists are welcoming 81.0

for health education (65.1%), long waiting
times in the centre (46.4%) and not enough
specialty clinics (42.5%). No statistical sig-
nificant differences (P > 0.05) in the preva-
lence of various elements of satisfaction
were found by sex, age group and level of
education of the elderly people interviewed.

Discussion

Similar to other reports from Saudi Arabia
[15,16], the present study showed that the
proportion of those aged 60 years and
above amounted to 5%. The United Nations
estimates that the proportion of people over
65 years of age living in the countries of the
Eastern Mediterranean Region of the World
Health Organization is approximately 3.5%,
and is expected to approach 3.6% by 2005
[1].
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The present study showed that elderly
people tend to visit the PHC centre less of-
ten than younger adults. Similar results
were reported in other developing [17] and
developed countries [18,19]. On the other
hand, once the elderly attended the PHC
centre they used the diagnostic facilities
more often and were referred more often
than the younger age group. The morbidity
pattern of elderly patients attending PHC
centres, especially the preponderance of
chronic diseases [15], may explain the ex-
cess. Demographic changes in Saudi Ara-
bia will lead to an increasingly larger share
of health services being allocated to the eld-
erly population. Health services for the
elderly may benefit from an outreach ap-
proach that makes both clients and provid-
ers aware of the availability and usefulness
of a range of programmes to address vari-
ous problems.

In the present study, satisfaction with
health care was the criterion of quality of
service; overall 79.0% of the interviewed
elderly persons expressed their satisfaction
with the PHC services provided. Similar
studies in Saudi Arabia showed satisfaction
levels around 60% [12,20–22]. On the oth-
er hand, studies in developed countries
have found similar high levels of satisfac-
tion, around 78% [23,24].

The respondents were satisfied with
most of the items assessing accessibility of
care except the one related to waiting time
at the PHC centre. Long waiting time has
also been reported as an item of dissatisfac-
tion by several researchers [12,20]. This
may be due to understaffing and/or lack of
facilities.

With regard to ‘humaneness’ of care,
complaints about the behaviour of some
primary health care staff centred around
the fact that patients felt that there was no
sympathy for them. Laboratory workers
and dentists ranked lower than other health

workers. Only half of PHC centres in Asir
region have their own dentists and labora-
tories. The rest refer patients to the nearest
PHC centre with that service. PHC work-
ers may be tired or frustrated by over-
crowded schedules or uneven workload.
This could be corrected by better workload
distribution or in-service training of the
PHC team.

Regarding the ‘informativeness’ of
care, almost all interviewees were satisfied
with the information provided by physi-
cians and pharmacists. On the other hand,
half of the interviewees were dissatisfied
with the available audiovisual systems. One
out of every 4 elderly people was dissatis-
fied with the health education given by the
PHC centres. Ongoing continuing medical
education programmes for the entire health
team should be tailored to sensitize the team
to their responsibilities in health education
[25].

An increase in the number of elderly
people has major implications for society,
affecting such areas as health and social
services and public spending. The relatively
higher incidence of chronic diseases and
reduced mobility among the elderly re-
quires greater health expenditure for these
age groups. The World Health Organization
Regional Office for the Eastern Mediterra-
nean has drawn the attention of its member
states to the increasing life expectancy in
the Region’s populations, and to the need to
provide appropriate social and health care
services to emerging elderly populations
within the context of comprehensive na-
tional policies [1].

Given that the elderly population in Sau-
di Arabia will continue to grow in absolute
and relative terms over the coming de-
cades, health care policy-makers will need
a better understanding of what contributes
to that population’s satisfaction and well-
being. With continued research on the ef-
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fects of community-based health care in-
terventions on a variety of health out-
comes, those setting policy will be better
able to determine where funds should be
allocated to promote both efficiency and
client well-being.

It is recommended to improve the inte-
gration and coordination of health and wel-

fare programmes and services to address
effectively the various needs of older peo-
ple and to improve primary health care sys-
tems to protect and promote healthy
lifestyles, and to tackle the chronic health
problems among an ageing population.
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ABSTRACT The study analysed time utilization by a sample of 111 physicians, nurses and midwives in 62
primary health care facilities in Jordan. The providers’ activity over each shift was coded at 3-minute intervals
using an activity sampling technique and patient–provider contact times were recorded. Overall, health
providers spent the nearly half their time (48.7%) as ‘down time’ (waiting, breaks and non-work related
activities), with 29.1% as clinical activities and 22.1% as non-clinical work-related activities. Physicians had
higher clinical and down times than nurses and midwives; waiting for patients accounted for half the down
time. The mean physician–patient contact time was 3.08 minutes. An appointment system is recommended
to reduce down times for health providers and increase consultation times.

Performance des prestataires de santé dans les services de soins de santé primaires en Jordanie
RESUME Cette étude a analysé l’utilisation du temps par un échantillon de 111 médecins, infirmières et
sages-femmes dans 62 établissements de soins de santé primaires en Jordanie. L’activité des prestataires
durant chaque période de travail successive a été codée à des intervalles de 3 minutes à l’aide d’une
technique d’échantillonnage des activités et le temps de contact entre le patient et le prestataire a été
enregistré. Globalement, près de la moitié du temps (48,7 %) des prestataires de santé était un « temps
d’inactivité » (attente, pauses et activités non liées au travail), 29,1 % de leur temps étant consacré à des
activités cliniques et 22,1 % à des activités non cliniques et non liées au travail. Les médecins avaient un
temps clinique et un temps d’inactivité plus élevés que les infirmières et les sages-femmes ; le temps passé
à attendre les patients représentait la moitié du temps d’inactivité. Le temps de contact moyen du médecin
avec le patient était de 3,08 minutes. Un système de fixation de rendez-vous est recommandé pour réduire
le temps d’inactivité des prestataires de santé et augmenter le temps de consultation.
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Introduction

In 1998, the population of Jordan was esti-
mated at 4.755 million [1]. In the same
year, Jordan spent approximately JD 454
million (US$ 647 million) on health care
services [2] which represents 9.12% of the
gross domestic product. Per capita health
care expenditure was approximately JD 94
(US$ 132) [2].

A comprehensive study, ‘Rationalizing
staffing patterns and cost analysis of pri-
mary health care services’ was carried out
in the year 2000 to assist the Jordanian
Ministry of Health (MOH) in making more
efficient use of available resources by iden-
tifying and analysing staffing patterns, as
well as estimating and analysing the various
economic and financial costs of providing
services.

The objectives of this study were to
analyse time utilization in primary health
care by type of provider, activity, type of
facility and patient volume at facilities; and
measure the characteristics of provider–
patient contact.

Methods

Background
MOH primary health care facilities in Jor-
dan are divided into 3 categories: village
clinics, primary health care centres (PHCs)
and comprehensive health centres (CHCs).

The village clinic is located in a single
room and a provider, usually a physician
from a PHC, visits on scheduled days. A
male nursing-aide assigned permanently to
the clinic informs the local community of
the clinic hours and organizes the waiting
list for patients. The clinic also provides the
necessary drugs.

The PHC offers general practice and
maternal and child health care provided by
physicians, nurses and a midwife. Adminis-

tration is usually performed by the physi-
cian and a secretary, with patient-based
manual medical records. The most impor-
tant functions of the PHC are immuniza-
tion, dental care provided by a dentist and a
pharmacy which supplies the most impor-
tant drugs, usually according to World
Health Organization recommendations.

The CHC is the highest level facility in
the primary health care service, staffed by
several physicians, nurses including mid-
wives and an administration team including
accounting and secretarial personnel, with
a family-based manual record system. In
addition to general medicine and family
medicine, the CHC offers emergency ser-
vices including minor surgery and specialty
services provided by MOH specialists ei-
ther on a permanent basis in the centre or
on a rotational basis. The emphasis is on
immunization, dental services, pharmacy,
laboratory services and radiology.

Selection of facilities and
providers
For this study, facilities were categorized
into 3 groups: low, medium and high vol-
ume based on the total number of patients
seen in that year in all MOH primary health
care facilities. Facilities with a number of
patient visits below the 33rd and above the
66th percentiles were considered low and
high volume respectively, while those fall-
ing between the 33rd and 66th percentiles
were considered medium volume facilities.

The study sample was selected in sim-
ple random fashion using SPSS version 7.5
software, taking into consideration 2 vari-
ables: volume of patients (high, medium
and low) and geographic distribution. The
number of facilities selected out of the total
of MOH primary health care facilities was
62: 12 CHCs (out of 42) and 50 PHCs (out
of 336). Village clinics were excluded from
this study since the services of the provid-
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ers is intermittent and is supplied by the
PHCs. However, village clinics were in-
cluded in another paper about staffing
costs [3].

A list of providers working in the sam-
pled facilities was provided by MOH. From
this list, a random sample of 111 providers
was selected to be observed, representing
all categories of personnel included in the
study: physicians, registered nurses, prac-
tical nurses and midwives.

Data collection
Activity sampling technique, a variation of
time–motion study, was used to study the
activity of health providers, using the meth-
ods and instruments provided by Family

Health International [4,5], with some varia-
tions to accommodate the conditions in
Jordan. A trained observer from the same
profession as the provider was located dis-
creetly in the clinic to record the activity of
the provider at regular intervals over each
shift (8-hours). At exact 3-minute intervals
on a buzz from a chronometer, the provid-
er’s activity was observed and coded from
a list of possible activities (Table 1). For
analysis, these were divided into 3 catego-
ries: clinical activities (all activities when
the health care provider was with a patient,
coded by visit type, and 3 other work-relat-
ed activities); non-clinical activities (work-
related); and down time (non-clinical, not
work-related).

Table 1 Categories used for coding provider activity

Activity

Clinical activities
With a patient: visit type

General practice/family physician
Emergency
Family planning
Prenatal visit
Child care (curative)
Health education
Postnatal visit
Vaccination and immunization
Growth and development
Dental

Work-related activity outside the clinic
Providing support to another provider
Talking with other patients
Other (specify)

Non-clinical, work-related activities
Preparing work area
Filling out a patient docket
General administrative tasks (paper work,
mail)
Waiting for consultation room to be cleaned

Activity

Preparing materials/equipment
Washing hands
Work-related discussion with staff
Work-related telephone call
Work-related meeting
Using bathroom
Other (specify)

Down time
Not present when shift began
Waiting for supplies
Waiting for patients
Lunch/coffee break
Absent from clinic for personal reason
Personal telephone call
Meeting with personal visitors
Talking with staff about non-work matters
Gathering personal belongings (at end of the
day)
Left shift early
Other (specify)

Do not know
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A separate record was made of each
contact with a patient: the start time, end
time, visit type (see Table 1) and code.

To minimize inter-observer bias, and to
verify and correct any mistakes in coding,
one physician reviewed all forms to ensure
that the final coding of activities was uni-
form and correct.

Analysis
Analysis of results was carried out by using
the SPSS-X statistical package. Analysis of
variance (ANOVA) was used to assess, at
the 95% confidence level, the statistical
significance of differences between
groups.

Results

Time utilization
Overall, health providers spent nearly half
their time as down time (48.7%), with
29.1% as clinical time and 22.1% as non-
clinical time.

Table 2 shows that there were signifi-
cant differences in time utilization by type
of health provider, type of facility and pa-
tient volume. Physicians had more down
time (52.0%) than nurses (48.4%) and
midwives (42.6%). Facilities with a low
volume of patients and PHC facilities had
the largest amount of down time.

In PHCs, physicians had the highest
down time, accounting for 55.5% of their
observed time while in CHCs it was only
41.3% of observed time (Figure 1). In
CHCs, nurses had the highest down time,
accounting for 48.9% of their time and
only 24.9% was clinical time. Midwives
had more of their time as clinical time
(39.5%) than nurses and more clinical time
in CHCs than in PHCs (25.4%). When all
providers were considered in all facilities
and not separately, no significant difference
in clinical, non-clinical and down time was
observed.

When down time was analysed in more
detail (Table 3), waiting for patients was

Table 2 Time utilization of observed health providers by type of health provider,
type of facility and volume of patients

Variable No. of % of observed time P-value
providers
observed Clinical Non-clinical Down time

Type of health provider
Physician 49 33.0 15.0 52.0
Midwife 24 28.4 29.1 42.6
Nurse 38 24.6 27.0 48.4 P < 0.001

Type of health care facility
Comprehensive 23 36.6 19.9 43.5
Primary care 88 27.2 22.7 50.1 P = 0.013

Patient volume of facility
Low 26 19.8 27.9 52.3
Medium 51 30.1 19.1 50.8
High 34 34.8 22.4 42.9 P < 0.001

Total 111 29.1 22.1 48.7
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A Comprehensive health centre

B Primary care health centre

C Total

Figure 1 Distribution of observed activity time for different types of provider by type of
facility
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Table 3 Breakdown of down time components by type of provider

Component % of observed down time P-value
Physician Midwife Nurse

(n = 48) (n = 23) (n = 38)

Waiting for supplies 0.1 0.0 0.2 NS

Waiting for patients 49.0 41.9 49.5 NS

Lunch/coffee break 7.1 11.9 9.1 NS

Absent from clinic for
personal reason 2.0 9.6 8.4 P < 0.05

Personal telephone call 1.3 0.4 1.6 NS

Meeting with personal
visitors 0.8 3.0 1.1 NS

Talking with other staff
about non-work matters 8.1 17.1 11.6 P < 0.05

Gathering personal
belongings (at end of the day) 3.2 6.3 4.4 P < 0.05

Left shift early 28.4 9.9 14.2 P < 0.05

Total 100.0 100.0 100.0

NS = not significant.
n = number of providers observed.
Data missing for 1 physician and 1 midwife.

the highest component of down time for all
categories of providers (nearly 50% of
their down time). The next highest catego-
ry was ‘left shift early’, which was much
higher among physicians (28.4%) than
midwives and nurses (only 9.9% and
14.2% of down time respectively). The
next highest categories of down time were
‘talking with other staff about non-work
matters’ and ‘lunch/coffee break’. Mid-
wives and nurses spent more of their down
time than doctors being ‘absent for person-
al reasons’ and ‘talking with other staff’,
whereas physicians were more likely than
midwives and nurses to have ‘left shift ear-
ly’ as a major part of their down time. The
impact of patient volume on different com-
ponents of down time was not significant

Down time was higher in PHCs than
CHCs (50.1% versus 43.5%) (Table 2).

The two highest components, ‘waiting for
patients’ and ‘left the shift early’ were high-
er in PHCs than CHCs. Down time was the
highest in low volume facilities (52.3%),
followed by medium and high volume facil-
ities (50.8% and 42.9% respectively).
‘Waiting for patients’ was the highest cate-
gory of down time in medium volume facil-
ities, followed by high and low volume
facilities. Again, ‘left the shift early’ was
highest in low volume facilities, followed
by high volume and medium volume facili-
ties in that order.

Patient contacts
Table 4 shows the mean contact time per
patient by provider, type of facility and pa-
tient volume of facility. Midwives and nurs-
es had significantly higher mean contact
time per patient than did physicians (5.93
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and 5.12 min respectively versus 3.08
min). The mean contact time between pa-
tient and provider was higher in CHCs than
PHCs (4.00 versus 3.60 min), and higher in
facilities with a low volume of patients than
those with a high volume of visits (4.85
versus 3.22 min).

Table 5 shows the total mean contact
time in hours per provider per day and the
mean number of visits per day by provider.
Differences in mean contact time and mean
number of visits were significant (P <
0.001 and P < 0.001 respectively). The
physicians saw a mean of 36 patients per
day compared with 11 for nurses and 10
for midwives.

Table 6 shows mean contact time per
patient by type of activity for all health pro-
viders. It was highest (9.93 min) for activ-
ities classified as ‘Other’ that included
wound dressing, measurement of vital
signs and intra-muscular injections. The

next highest categories were family plan-
ning (7.15 min) and prenatal visits (6.17
min). Contact times were significantly dif-
ferent across different activities (P <
0.001).

Table 4 Mean patient contact time per patient by type of
provider, type of facility and volume of patients

Provider No. of Mean P-value
providers contact time
observed per patient

(min)

Type of health provider
Physician 49 3.08
Midwife 24 5.93
Nurse 38 5.12 P < 0.001

Type of health care
facility

Comprehensive 23 4.00
Primary care 88 3.60 P = 0.009

Patient volume of facility
Low 26 4.85
Medium 51 3.95
High 34 3.22 P < 0.001

Total 111 3.72

Table 5 Total mean contact time per day and
mean number of visits per day by type of
health provider

Type of health Total mean Mean no.
provider contact time of visits

(min)

Physician 110.30 35.6

Midwife 58.62 9.9

Nurse 53.98 10.5

Total 60.32 21.5

P < 0.001.
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Discussion

Excess service capacity can be measured
through standard time–motion studies, pro-
vider interviews, patient flow analysis,
self-administered timesheets and activity
sampling technique [4]. Even though activ-
ity sampling is resource-intensive and re-
quires skilled staff, it was chosen for this
study as it was considered to be the most
accurate and objective method [4,5]. Due
to the intrusive nature of the observation of
providers of care for lengthy periods, we
were unable to assess the extent of variabil-
ity between the field workers. However,
variability is likely to be low because of the
objective nature of the codes. For example,
an observer might record that the provider
was consulting with a colleague about a
patient; they were not required to judge the
outcome of the conversation or whether
the consultation was needed.

One of the most important findings of
this study was the high proportion of ser-
vice providers’ time (almost half overall)
that was down time. This varied by type of
facility and provider. In PHCs, physicians’
down time accounted for more than 55%
of their observed time, with only 30% of
time on clinical activities, whereas in CHCs
they spent 42% of their observed time on
clinical activities. In CHCs and PHCs, nurs-
es spent only about one-quarter of their
time on clinical activities, whereas in CHCs
midwives spent almost 40% of their time
on clinical activities. As to type of facility,
down time was higher in PHCs than CHCs.
The two highest components, ‘waiting for
patients’ and ‘left shift early’ were higher in
PHCs than CHCs.

The overall down time of providers was
inversely related to the volume of patients
attending the facility. When analysed in
more detail, ‘waiting for patients’ was the
highest in medium volume facilities, fol-
lowed by high and low volume facilities.
Again, ‘left shift early’ was the highest in
low volume facilities, followed by high vol-
ume and medium volume facilities in that
order. From all these results, it could be
concluded that the flow of patients may be
considered at the basis of all other down
time components. Clinic hours are fixed by
the MOH as 08.00–16.00 hours and we
have reported that 90% of patients are seen
in the morning between 9.00–12.00 hours
[6]. A provider who does not have anything
to do and remains idle is tempted to engage
in activities not related to the functions of
the job. It is unlikely that a provider would
leave while there are patients still waiting to
be seen.

Certain categories of down time are
avoidable while others may be difficult to
prevent. For all 3 categories of providers,
waiting for patients was the highest com-

Table 6 Mean contact time per patient by
activity in minutes for all health providers

Type of service No. of Mean
activities contact time
observed per patient

(min)

Other (wound dressing,
vital signs, injections,
etc.) 38 9.93

Family planning 39 7.15

Prenatal visits 75 6.17

Vaccination 148 5.23

Emergency 133 5.00

Growth and
development 85 4.98

Postnatal visit 62 3.23

General practice/
family physician 1633 3.07

P < 0.001.
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ponent of down time, the second was leav-
ing the shift early, which was highest
among physicians, (28% their down time),
whereas midwives and nurses appeared to
be more observant of working hours. In
theory, time wasted waiting for patients
could be reduced by the adoption of an ap-
pointment system to spread clients across
the day. Campbell has also shown that ap-
pointment systems correlate with higher
client satisfaction [7]. In Jordan, however,
there may be resistance from patients, be-
cause some of the medical conditions seen
in primary health care centres are, or be-
lieved by patients to be, urgent in nature
and therefore patients may not be willing to
wait or ask for an appointment. The health-
seeking behaviour and habits of Ministry of
Health clients in Jordan need further explo-
ration before adopting an across-the-board
appointment system. One solution would
be to offer both systems in parallel. In rela-
tively large health centres where several
general practice clinics are operating, an
appointment system can work jointly with
walk-in clinics. In high-volume facilities,
special clinics (e.g. for diabetes) can be
operated on an appointment basis. An ap-
pointment system may be more successful
in specialty clinics and conditions of a non-
urgent nature such as obstetrics, well baby,
family planning, diabetes, hypertension and
other chronic disease clinics.

It is noteworthy that during a 1-day
shift, physicians had contact with a mean
of 36 patients and spent a mean of 3.08 min
with each patient. Nurses saw a mean of 11
patients during the day and spent 5.12 min
with each. The midwife had contact with
the smallest number of patients (10 per
day) and spent the longest time (5.93 min)
with each patient. It is seems likely that
physicians’ contact time with patients is
too short to reach an accurate diagnosis
and provide appropriate treatment, instruc-

tions, health education and proper counsel-
ling [8].

The mean contact time between patient
and provider was inversely proportionate to
the volume of visits in the facility. Some
types of services influence the length of
contact time, especially when extensive ex-
planations or examinations that take a long
time to perform are needed [5]. Overall,
contact times in primary care facilities in
Jordan appear to fall short of the optimum
for quality care. Howie et al. [9] have
shown that, when compared with short
consultations (5 minutes or less), long con-
sultations (10 minutes or more) were asso-
ciated with the doctors dealing with more
of the patients’ psychosocial and long-term
health problems, and carrying out more
health promotion in the consultation. The
same study also showed that patients re-
ported greater satisfaction with longer con-
sultations. In a survey of general
practitioners in England, 72% believed that
a longer time with patients would improve
their standard of care and lower prescrip-
tion rates [10]. A systematic review of av-
erage consultation length from studies
covering the period 1966–99 concluded
that when doctors spend more time with
patients the consultation was more likely to
include important elements of care [11].
Longer consultation times can be used to
build a strong client–provider relationship,
give clients time to ask questions and give
providers an opportunity to educate their
clients on pertinent issues.

Any change in the present primary care
systems should concentrate on decreasing
or eliminating the waiting time of the pa-
tients, increasing the contact time between
the patient and provider and ensuring that
all elements of patient satisfaction are met,
especially allowing the patient to ask ques-
tions and the provider to explain the nature
of the disease and its management [7].
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However, changing the system does not
ensure that either providers or patients will
abide by the new rules. Thus, even if an
appointment system is implemented which
allocates a longer contact time, it is not
guaranteed that a physician who is used to
completing a visit within around 3 minutes
will allocate 10 or 12 minutes to provide the

patient with the necessary components of
quality care. This may require continuous
education of professionals and sometimes
retraining in management procedures. At
the same time, it is imperative to conduct
an intensive educational campaign to
change the behavioural pattern of the com-
munity in seeking health care.

References

1. Statistical yearbook, 1998. Amman, Jor-
dan, Department of Statistics, 1999.

2. Jordan national health accounts. Techni-
cal report no. 49. Bethesda, Maryland,
Partnerships for Health, 2000.

3. Mawajdeh S et al. Reducing health care
costs by rationalizing staffing in primary
care settings. Eastern Mediterranean
health journal, 2004, 10(3):388–94.

4. Bratt JH et al. A comparison of four ap-
proaches for measuring clinician time
use. Health policy and planning, 1999,
14(4):374–81.

5. Janowitz B et al. Excess capacity and the
cost of adding services at family plan-
ning clinics in Zimbabwe. International
family planning perspectives, 2002,
28(2):58–66.

6. Primary Health Care Initiatives project.
Rationalizing staffing patterns and cost
analysis of primary health care services
in Jordan. Bethesda, Maryland, Govern-
ment of Jordan and Abt Associates Inc.,
2001.

7. Campbell JL. General practitioner ap-
pointment systems, patient satisfaction

and use of accident and emergency ser-
vices—a study in one geographical
area. Family practice, 1994, 11(4):438–
45.

8. Leon FR et al. Length of counseling ses-
sions and the amount of relevant infor-
mation exchanged: a study in Peruvian
clinics. International family planning
perspectives, 2001, 27(1):28–33.

9. Howie JG et al. Long to short consulta-
tion ratio: a proxy measure of quality of
care for general practice. British journal
of general practice, 1991, 41(343):48–
54.

10. Wilson AD. Consultation length: general
practitioners’ attitudes and practices. Bri-
tish medical journal, 1985, 290(6478):
1322–4.

11. Wilson A, Childs S. The relationship be-
tween consultation length, process and
outcomes in general practice: a system-
atic review. British journal of general
practice, 2002, 52(485):1012–20.

19 Performance of health providers.pmd 6/30/2005, 10:13 AM381



382 La Revue de Santé de la Méditerranée orientale, Vol. 10, No 3, 2004

Reducing health care costs by
rationalizing staffing in primary care
settings
S. Mawajdeh,1 S.A. Khoury,2 R. Yoder3 and M. Qtaishat4

1Department of Health Policy and Management, Faculty of Medicine, Jordan University of Science and
Technology, Irbid, Jordan.
2Department of Community Medicine; 4Department of Business Education, University of Jordan, Amman,
Jordan.
3Department of Business and Economics, Eastern Mennonite University, Harrisonburg, Virginia, United
States of America.
Received: 24/12/02; accepted: 31/03/03

ABSTRACT  Jordan spends around 9% of its GDP on health care services, a high figure compared with
similar developing countries. This study assessed staffing patterns in relation to Ministry of Health expendi-
tures in a nationally representative sample of 97 primary care facilities. The economic costs of primary care
facilities amounted to Jordanian dinar (JD) 42.3 million. Personnel costs consumed 53.8% of recurrent costs
and in monetary terms the amount of down time (time not being used effectively) amounted to JD 9.7 million
(about US$ 13.7 million). The Ministry should consider changing the functioning of its primary care facilities
to obtain a more cost-effective use of staff time.

La réduction des coûts des soins de santé par la rationalisation des effectifs dans les établisse-
ments de soins de santé primaires
RESUME La Jordanie consacre environ 9 % de son PIB aux services de soins de santé, un chiffre élevé par
rapport à d’autres pays en développement similaires. On a étudié la dotation en personnel en rapport avec
les dépenses du ministère de la Santé dans un échantillon national représentatif de 97 établissements de
soins de santé primaires. Les coûts économiques des établissements de soins de santé primaires
s’élevaient à JOD 42,3 millions. Les dépenses de personnel ont absorbé 53,8 % des coûts de fonctionne-
ment et le montant correspondant au temps d’inactivité (temps qui n’est pas utilisé effectivement) en termes
monétaires s’élevait à JOD 9,7 millions (environ USD 13,7 millions). Le ministère devrait envisager de
modifier le fonctionnement de ses établissements de soins de santé primaires pour une utilisation plus
efficace du temps du personnel.
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Introduction

In the light of continuing pressure, particu-
larly external, to reduce the size of govern-
ment budgets in low- and middle-income
countries around the world, ministries of
health are examining ways to increase effi-
ciency and generate cost savings. Person-
nel costs typically consume the largest
share of health ministry budgets, and con-
sequently become a primary area of analy-
sis.

Jordan, and its Ministry of Health
(MOH), is no exception to such pressure.
According to the National Health Accounts
estimates of 2000, Jordan spent approxi-
mately 454 million Jordanian dinar (JD)
(US$ 647 million) on health care services
[1]. This amount represents 9.12% of the
country’s gross domestic product (GDP).
Per capita health care expenditure amount-
ed to approximately JD 94 (US$ 132).

The breakdown of health expenditures
by source of funds shows that 47% comes
from private sources and 45% from public
funds, with the remaining 8% contributed
by international donors and other sources.
Further breakdown of public health expen-
diture shows that preventive health servic-
es provided by primary care have a smaller
proportion of the total health care budget
(25%) compared with the curative services
(61%); 5% of costs are administrative, 3%
training and 6% miscellaneous.

There are several reasons why Jordan
needs to re-examine its return in investment
on the health of its citizens:
• Expenditure on health is already high

when compared with other countries at
the same level of socioeconomic devel-
opment.

• There is a mismatch between popula-
tion growth and economic growth,
which has been declining over the past

5 years, thus leading to falling per capita
incomes and lower standards of living.

• There is an increase in the proportion of
elderly people in the total population,
which is expected to put more pressure
on the health care system.

• The country lacks a ‘cost containment
culture’. Ministries providing services
plan their budgets based on historical
experience where past budgets and ex-
penditures tend to guide future plans.
There is also an incentive to spend allo-
cated budgets because unspent funds
are reimbursed to the Ministry of Fi-
nance at the end of the fiscal year and
not back to the MOH.

• There is a wide variation in the quality
of services provided by an overloaded
public sector and mainly unregulated
private health care [2].
The ministries of health in developing

countries share many common problems,
notably the presence of excess service ca-
pacity at various levels of care. This excess
service capacity translates into a significant
proportion of ministry of health budgets
being allocated to personnel.

Health sector reform has been occur-
ring in countries throughout the world for
many years and is constantly undergoing
change [3]. However, the central goals re-
main focused on improving access, equity,
quality, efficiency, and/or sustainability. In
order to achieve these health sector reform
attributes, the need for development of na-
tional strategies for human resources be-
comes more important than ever [4].

A national study in Jordan aimed to
study staffing patterns and utilization of
time by health care providers and relate
these to the cost of providing health servic-
es. We have already reported an analysis of
staff performance in primary health care
services [5]. This paper examines staffing
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patterns and estimates the cost savings of
providing primary health care services in a
more efficient manner.

Methods

Sample
The study was carried out in 2001. A com-
plete list of primary health care facilities
was obtained from the MOH, which also
included the type of facilities and the num-
bers and types of staff (physicians, nurses
and midwives) as well as the total number
of patients seen in a year at each facility.
The study sample was selected from 631
facilities of different types throughout Jor-
dan: 42 comprehensive (CHCs), 336 pri-
mary health care centres (PHCs) and 253
village health centres (VHCs).

Facilities were categorized into low,
medium and high volume groups, based on
the 33rd and 66th percentiles of the number
of annual visits. Since the study had several
components, the variance of which is un-
known in the study population, it was
judged that a proportion of 0.5 would yield
the largest sample size. The study sample
was selected in a simple random fashion
using SPSS version 7.5. Selection of the
sample was proportional to size within each
selection category (type of facility and vol-
ume). A confidence limit of 95% and a pre-
cision of 10% were used. The number of
facilities selected in this manner was 99.
Facilities were excluded from the study if
they were being closed down or served a
special population group, such as prison-
ers. The final sample at the end of field-
work was 97 facilities comprising 8 CHCs,
50 PHCs and 39 VHCs.

Data collection
An exhaustive list of study instruments was
prepared that recorded relevant facets of
health services delivery at the primary

health care level. These facets included, the
type and quantity of personnel per facility,
room dimensions, medical equipment, fur-
niture, drugs, clinical supplies, non-clinical
supplies, dental equipment, dental supplies,
laboratory equipment, laboratory supplies,
X-ray equipment, X-ray supplies, number
of patient visits by type of facility, utilities
and prices of data items collected in the
field. Data were collected using doctors,
nurses, midwives, accountants and phar-
macists.

Data analysis
In this study, economic cost was calculat-
ed so that all costs incurred in providing the
service were considered, regardless of
whether they were paid with government
resources, subsidized or donated by local
or international agencies. Moreover, oppor-
tunity cost was considered when estimat-
ing the annual cost of capital expenses.

Personnel costs were obtained from the
personnel and accounting databases of the
MOH. For estimates of clinical supplies,
consumption data was collected from the
health facilities themselves and prices of
items were obtained from the Central Pur-
chasing Department.

For estimates of non-clinical supplies,
data were obtained from the study health
facilities. Allocation of items to the respec-
tive department was complicated since
some of the items were used by some de-
partments and not others, while some items
were shared. Items were allocated to a par-
ticular department when it was clear which
they belonged to (e.g. costs of X-ray enve-
lopes were allocated to the X-ray depart-
ment). Items such as detergents and
cleaning materials were allocated to all ser-
vice departments based on space shared in
square metres.

Data about drug consumption were ob-
tained from the study health facilities since

20 Reducing health care.pmd 6/30/2005, 10:13 AM384



Eastern Mediterranean Health Journal, Vol. 10, No. 3, 2004 385

pharmacies are required by law to keep
copies of prescriptions. Prescriptions were
reviewed in order to obtain quantities used
over a period. Tender prices were obtained
from the central purchasing department.

We have reported in an earlier paper
how activity sampling was used to measure
providers’ use of time and classify it into
clinical time (activities when the provider
was with a patient), non-clinical time
(work-related, non-clinical activities) and
down time (non-clinical, non-work related
activities) [5]. To arrive at cost savings, the
overall down time was multiplied by the
cost of personnel. The respective down
times for different types of facility and vol-
ume category were calculated.

Results

Staffing patterns
Out of the 8616 employees in MOH prima-
ry health care facilities, 1622 (18.8%) were
physicians, 2975 (34.5%) nurses, 362
(4.2%) midwives, 863 (10.0%) support
staff, and 2794 (32.4%) administrative and
others (Table 1).

PHCs employed the largest proportion
(63.3%) of health care professionals, fol-
lowed by CHCs (28.1%) and VHCs
(8.6%). On average, a CHC facility had 58
employees, while a PHC had 16 employees
and a VHC had about 3 employees. The ra-
tio of staff varied by facility. For example
in CHC facilities, there were 517 physicians
and 706 nurses (a nurse:physician ratio of
1.37:1) compared with a nurse:physician
ratio of  2.14:1 in PHCs.

During 1999, the total cost of providing
primary health care services was JD 42.3
million. Recurrent costs represented 89%,
and the remaining 11% were capital costs.
Personnel, as expected, represented the
largest segment of the overall recurrent
costs, where it amounted to JD 20.2 mil-
lion, representing more than half (53.8%)
of recurrent costs (Table 2). The propor-
tion of personnel costs out of total recur-
rent costs showed a wide variation by type
of service. The lowest proportion was in
dental services (37.5%), and the highest in
emergency services (91.6%). The contri-
bution of personnel costs to recurrent
costs varied little by type of facility and
volume of clients (Table 2).

Table 1 Distribution of staff by type of health facility and volume of clients

Variable No. of staff %
Physicians Nurses Midwives Support Others Total

Type of health care
facility

Comprehensive 517 706 76 334 788 2421 28.1
Primary care 887 1896 286 506 1882 5457 63.3
Village 218 373 0 23 124 738 8.6

Volume of clients
Low 330 851 104 160 616 2061 23.9
Medium 554 988 139 270 893 2844 33.0
High 738 1136 119 433 1285 3711 43.1

Total 1622 2975 362 863 2794 8616 100.0
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Cost savings
Based on data from our earlier paper [5]
that down time among health providers
was almost half their working time
(48.7%), estimates were made of the cost
savings if down time was completely elim-

inated (Table 3). The overall annual savings
to the MOH in personnel cost was about JD
9.7 million and recurrent costs would go
down from JD 37.6 million to JD 27.9 mil-
lion (26%). The change in cost savings
ranged from 43.5% in specialty care to

Table 2 Distribution of personnel costs as a percentage of recurrent costs in different type
of service by type of facility and volume of clients

Variable General Specialty Dental Emergency MCH Total

Type of health care facility

Comprehensive
Recurrent costs (JD) 3 694 226 2 208 970 2 942 096 1 379 687 1 146 078  11 371 058
Personnel costs (JD) 1 693 240 1 433 646 1 191 069 1 174 981    869 140    6 362 077
Personnel costs (%) 45.8 64.9 40.5 84.9 75.8 55.9

Primary care
Recurrent costs (JD)  12 277 705 22 235 5 765 793 2 346 435 3 633 151 24 045 318
Personnel costs (JD)    5 244 697   4 893 2 078 424 2 218 398 3 134 518 12 680 930
Personnel costs (%) 42.7 22.0 36.0 94.5 86.3 52.7

Villagea

Recurrent costs (JD) 1 853 374 – – 296 265 57 888 2 207 527
Personnel costs (JD)    868 707 – – 289 842 35 963 1 194 512
Personnel costs (%) 46.9 – – 97.8 62.1 54.1

Volume of clients

Low
Recurrent costs (JD) 3 335 728 81 006 1 602 779 1 114 281 1 126 531 7 260 326
Personnel costs (JD) 1 471 648 28 561     706 721 1 039 336     934 651 4 180 917
Personnel costs (%) 44.1 35.3 44.1 93.3 83.0 57.6

Medium
Recurrent costs (JD) 5 582 546 605 611  2 798 517 1 407 999 1 504 205 11 898 878
Personnel costs (JD) 2 483 528 333 852     910 064 1 237 277 1 233 253   6 197 975
Personnel costs (%) 44.5 55.1 32.5 87.9 82.0   52.1

High
Recurrent costs (JD) 8 907 031 1 544 587 4 306 593 1 500 107 2 206 380  18 464 698
Personnel costs (JD) 3 851 467 1 076 126 1 652 708 1 406 609 1 871 716     9 858 627
Personnel costs (%) 43.2 69.7 38.4 93.8 84.8 53.4

Total
Recurrent costs (JD) 17 825 305 2 231 204 8 707 889 4 022 387 4 837 117 37 623 902
Personnel costs (JD)   7 806 643 1 438 539 3 269 493 3 683 222 4 039 621 20 237 518
Personnel costs (%) 43.8 64.5 37.5 91.6 83.5 53.8

JD = Jordanian dinar.
MCH = maternal and child health.
aSome services not provided in village HCs.
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48.7% in maternal and child health (MCH)
services. The largest annual cost saving
(JD 3.8 million) was in general practice
services, and the lowest (JD 626 087) was
in specialty care.

Discussion

The Jordanian primary care system is rea-
sonably robust and widespread. People
who need care can access some basic care;
more than 95% of Jordanians live within 10
km of a health facility. However, given the
macro-economic trends and population
growth rate, the ability to sustain even the
existing level of quality and amount of ser-
vices in the future may be a challenge.

In Jordan, the overall expenditure on
primary health care is not very high, but
there is room to improve how resources
are allocated and the efficiency of their use.
More than half of recurrent costs are ac-
counted for by personnel in the form of sal-
aries, incentives and allowances. This
leaves service provision with relatively
small amounts of money.

As reported earlier by Khoury and
Mawajdeh [5] almost half of service pro-
viders’ time in Jordanian primary care facil-
ities is ‘down time’, i.e. waiting for
patients, breaks and non-work related ac-
tivities. The present paper attempted to ex-
amine from a purely economic point of
view the hypothetical savings if systems
were put in place to eliminate this down
time. The results showed that financially
such a move would save the MOH more
than US$ 13 700 000 each year. This ex-
cess money could be used to provide im-
proved quality of care. Efficiency
improvements could be made by, for exam-
ple, closing underutilized facilities or reduc-
ing the size of the MOH payroll. However, a
number of factors are expected to militate
against this, the major obstacle being the
current unemployment rate in the country
of 15%.

This paper also argues that the MOH
ought to consider improving the function-
ing of its primary health care facilities. One
of the first steps towards enhancing the
quality of care would be to utilize the pro-

Table 3 Total recurrent costs, personnel cost and cost savings for different types of
service before and after elimination of down time

Service Recurrent costs (JD) Personnel costs (JD) Savings in % change
Before After Before After personnel

costs (JD)

General 17 825 305 14 038 092 7 806 643 4 019 431 3 787 212 –48.5

Specialty 2 231 204 1 605 118 1 438 539 812 452 626 087 –43.5

Dental 8 707 889 7 148 484 3 269 493 1 710 088 1 559 405 –47.7

Emergency 4 022 387 2 258 700 3 683 222 1 919 534 1 763 688 –47.9

MCH 4 837 117 2 871 134 4 039 621 2 073 638 1 965 983 –48.7

Total 37 623 902 27 921 526 20 237 518 10 535 142 9 702 376 –47.9

JD = Jordanian dinar.
MCH = maternal and child health.
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viders’ time more effectively. This can be
achieved by implementing a system that in-
volves defining a suitable case-mix, and
that requires firm control or incentives for
service providers to be more detailed in
their assessment and dispensing of care. At
present patients of all types can be seen in
the 3 types of HC and some form of refer-
ral centre should be adopted to channel pa-
tients to the appropriate level of health
facility. Thus the case-mix in CHCs should
be different from the less complex PHCs
and the least complex VHCs.

Adoption of an appointment system in
facilities where services are non-urgent
(e.g. general practice, MCH, family plan-
ning, dental and specialty clinics) could as-
sist in better managing the patient flow by
spreading clients throughout the day.
Spreading the client load over a few extra
hours could also lead to more time spent
per client and therefore resolve to some ex-
tent the problem of excessive down time,
and ensure higher quality care.

However, interventions would be need-
ed to ensure that providers of care adapt
their practice style to the increase in time
allocated per client. Introducing standard-
ized protocols and training for these, cou-
pled with a simple management information
system, would help to ensure that provid-
ers’ time was used effectively. Computer
simulations have been employed to improve
outpatient clinic staffing, scheduling [6]
and clinic efficiency [7]. Creative ideas are
needed to keep primary health care services
accessible and at the same time minimize
daily fluctuations in utilization levels. Reilly
el al. [8] used a delay-scheduling model for
patients using walk-in clinics and a simula-
tion model that was validated using actual
data and was able to reduce manpower
needs by 10% and reduce waiting time.

In summary, this study calls for a sys-
tem-wide approach to improving efficiency
and quality of care in the Jordanian primary
health care system since many of the fac-
tors presented are interlinked.
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Utilisation du modèle des caractéristiques du travail pour comparer les méthodes de distribution
des soins aux patients des infirmières
RESUME L’objectif de cette étude était d’utilizer le modèle des caractéristiques du travail de Hackman et
Oldman pour comparer deux méthodes de distribution des soins aux patients telles qu’elles sont perçues
par les infirmières dans 12 services du principal hôpital universitaire d’Alexandrie. Le job diagnostic survey a
été utilisé pour déterminer les perceptions des infirmières à l’égard des éléments du modèle en rapport avec
leur performance en utilisant la méthode des cas et la méthode fonctionnelle de distribution des soins aux
patients. Le travail des infirmières dans les services de soins intensifs qui utilisaient la méthode des cas était
plus enrichissant que celui dans les services de soins généraux utilisant la méthode fonctionnelle de
distribution, d’après leurs scores de perception vis-à-vis de toutes les parties du modèle (caractéristiques
principales du travail, états psychologiques critiques, résultats affectifs et personnels, satisfaction vis-à-vis
du contexte et besoin d’accomplissement personnel).

Using the job characteristics model to
compare patient care assignment
methods of nurses
A.H. Mohamed1

1Department of Nursing Administration, Faculty of Nursing, University of Alexandria, Alexandria, Egypt.
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ABSTRACT The aim of this study was to use Hackman and Oldman’s job characteristics model to compare
2 methods of patient care assignment as perceived by nurses in 12 inpatient units of Alexandria Main
University Hospital. The job diagnostic survey was used to determine nurses’ perceptions toward the
components of the model in relation to their performance in utilizing the case and functional methods of
patient care assignment. The jobs of intensive care unit nurses who utilized the case method were more
enriched than those who utilized the functional method of assignment in the general care units, in terms of
their perception scores towards all parts of the model (core job characteristics, critical psychological states,
affective and personal outcomes, context satisfaction and individual growth-need strength).
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Figure 1 Job characteristics model. Source: Hackman JR and Oldham GR [1]

Introduction

The job characteristics model developed by
Hackman and Oldham predicts what as-
pects of jobs reflect the level of job enrich-
ment for employees, and how these relate
to employees’ individual differences and to
the work outcomes required [1]. It in-
cludes 5 core job characteristics that can be
applied to any job: skill variety, task identi-
ty, task significance, task autonomy and

feedback (Figure 1) [1]. Skill variety is the
number of different skills required in the
job, while task identity means the com-
pleteness of the tasks done in the job [1,2].
Task significance refers to the importance
of the job to the served population. Autono-
my means the vertical expansion of respon-
sibility, the amount of decision-making and
independence allowed for employees.
Feedback refers to the extent that the job
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itself provides information about employ-
ees’ performance [3]. These characteris-
tics are combined into a single predictive
index, called the motivating potential score
[1].

The core job characteristics are in con-
tinuous interaction with the individual dif-
ferences that evoke 3 critical psychological
states (Figure 1) [1]. First, when the job is
structured by skill variety, task identity and
task significance this could lead employees
to experience meaningfulness in their
work. Second, is task autonomy, which
leads to feelings of responsibility for the
outcomes of work. Third, is feedback,
which leads employees towards knowledge
of the results of their work [3,4].

In turn, these 3 critical psychological
states lead to a set of affective and personal
outcomes, namely: high internal work moti-
vation, high growth satisfaction, high gen-
eral satisfaction, high work effectiveness
and a low rate of absenteeism (Figure 1)
[5]. High internal work motivation refers to
the degree to which the employee is willing
to work and to consider the organizational
objectives as a part of his/her goals. High
growth job satisfaction is the achievement
of the employee in overcoming challenges,
succeeding and growing [6]. High general
job satisfaction is the feeling derived from
the overall satisfaction with the work itself.
This type of satisfaction is reflected mainly
in decreased rates of absenteeism among
employees [6,7]. Work effectiveness cap-
tures both the quality and quantity aspects
of work performance [1].

The model also depicts 3 important at-
tributes that are identified as moderators:
knowledge and skills, context job satisfac-
tion and employee growth-need strength
(Figure 1). These attributes indicate which
employee will respond positively to the mo-
tivating potential score of the job and its
outcomes [1]. Job-relevant knowledge and

skills of employees are greatly dependent
on their educational qualifications, which
will reflect their perceptions toward their
work outcomes [8]. Employees’ percep-
tions of context job satisfaction include
factors such as pay, supervision, co-work-
ers and job security, and these can also af-
fect the outcomes achieved [9].
Growth-need strength is the degree to
which employees seek opportunities on the
job for self-direction, learning and personal
accomplishment, which in turn will deter-
mine the level of work internal motivation
they perceive [10]. Such opportunities
could be a set of job characteristics and at-
tributes that the employee would like to
have (pay, promotion, safety, etc.) or a
combination of certain characteristics that
form a specific type of job (creative, repet-
itive, challenging, etc.) [8].

The job characteristics model has been
applied to nursing in a number of studies.
According to Lang the quality of nurses’
work within their job is the degree of excel-
lence in the delivery of patient care, while
the quantity indicates the number of pa-
tients assigned to nurses or the number of
working hours to carry out the care needed
[11]. In the United States of America, stud-
ies have focused on testing the model in
terms of job enrichment, work motivation
and job satisfaction in wards [12]. Another
study focused on nursing jobs and satisfac-
tion in relation to the core job characteris-
tics [13]. These studies revealed a
significant positive relationship between
nurses’ perceptions of the current level of
job enrichment and their job satisfaction
and motivation; however no empirical
proof was provided to support the underly-
ing assumption that job enrichment leads to
increased work motivation and job satis-
faction.

Several different methods of assigning
patient care can be identified that describe
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how duties and responsibilities for patient
care are allocated to nurses; these include
the case, functional, team, primary, modu-
lar and case management methods [14–
17]. In the case method, the total care of a
patient is assigned to a qualified nurse for a
number of patients each shift [14]. The
functional method is applied by dividing pa-
tient care into tasks, such as giving baths,
administering medication, taking vital signs
[15]; each nurse carries out one or more of
these tasks, as appropriate, according to
his/her competence. The job characteris-
tics model might be used to determine
whether different methods of patient care
assignment affect nurses’ satisfaction and
performance.

A study in Egypt, while not directly ap-
plying the model, assessed the impact of 2
different methods of nursing assignment
on the quality of nursing care provided for
patients in the critical care units at Qasr-el-
Aini Hospital [18]. A highly significant dif-
ference was found in the quality of nurses’
performance between the team versus the
case methods of assignment. There was
also a higher percentage of high quality
care and average quality of care among the
group of nurses using the team method as
opposed to the case method. This study
recommended further studies of the effect
of different methods of patient care assign-
ment on the quality of nurses’ work.

The purpose of the present study was
to use Hackman and Oldman’s job charac-
teristics model to compare 2 methods of
patient assignment (case and functional) as
perceived by nurses utilizing these methods
in Alexandria Main University Hospital. It
was hoped that this study could provide
more knowledge about the effects of job
enrichment on the work outcomes
achieved though utilizing the case and
functional methods of assignment and to
point the way to solutions for conditions

that can result in lack of motivation and job
dissatisfaction for nurses.

Methods

Setting and subjects
The study was conducted in 12 inpatient
hospital units of Alexandria Main University
Hospital: 6 intensive care units (ICUs) that
are applying the case method of patient
care assignment (casualty, open heart,
chest, neurosurgery, general and coronary
care) and 6 general care units (GCUs) that
utilize the functional method. The case and
functional methods of patient care were se-
lected since they are the ones most utilized
in the ICUs and GCUs respectively at this
hospital.

The subjects of this study were the 94
nurses working in the ICUs (46 profession-
al nurses and 48 technical nurses) and the
59 technical nurses of the GCUs at the time
of the study. The professional nurses were
graduates of the Faculty of Nursing holding
a baccalaureate degree, while the technical
nurses held a diploma degree and were
graduates of the secondary technical nurs-
ing school.

Research tool
The job diagnostic survey developed and
validated by Hackman and Oldham [1] was
used in the current study to measure all the
components of the job characteristics
model as applied to nursing. Respondents’
perceptions are measured in 5 sections,
with responses scored using 7-point rating
scales (except “preferred type of job”,
which was scored using a 5-point scale).
1. Core job characteristics: skill variety (3

items), task identity (3 items), task sig-
nificance (3 items), autonomy (3 items)
and feedback (3 items).
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2. Critical psychological states: experi-
enced meaningfulness of work (4
items), experienced responsibility of the
work (6 items) and experienced knowl-
edge of the results of the work (4
items).

3. Affective and personal outcomes: inter-
nal work motivation (6 items), growth
satisfaction (4 items), general satisfac-
tion (5 items), work quality (1 item) and
work quantity (1 item). The work ef-
fectiveness perceived by respondents is
obtained by summing the average rat-
ings of nurses’ perceptions regarding
the quality and quantity of their work.

4. Satisfaction with work context: job se-
curity (2 items), pay (2 items), co-
workers (3 items), and supervision (3
items).

5. Growth-need strength. The first subsec-
tion (6 items) determines respondents’
perceptions of how much they ‘would
like’ to have certain attributes and char-
acteristics in their jobs. The second
subsection (12 items) is used to deter-
mine respondents’ perceptions toward
the preferred type of job and is called
‘job choice’.
The questionnaire also included infor-

mation about nurses’: demographic char-
acteristics, including age, total years of
experience and current unit experience.

The questionnaire was translated into
Arabic and tested for content validity by 6
experts: 2 professors from the Public
Health Department at the Faculty of Medi-
cine, 2 professors from the Hospital Ad-
ministration Department at the High
Institute of Public Health, 1 professor from
the Nursing Administration Department,
and 1 professor from the Adult Nursing
Department at the Faculty of Nursing, Uni-
versity of Alexandria.

The reliability of the questionnaire was
tested using the test–retest technique. This
was done by giving the questionnaire to 15
nurses in the selected settings (not included
in the present study), with a time lapse of 1
month. Analysis of the data was done to
estimate the test–retest correlation coeffi-
cient which was 0.52 (P < 0.05). Also, a
pilot study was carried out on 15 nurses
who were working in other hospital units
and any necessary modifications were
made based on the responses.

Data collection and analysis
Official permission for the study was ob-
tained from the medical and nursing direc-
tors at Alexandria Main University Hospital.

Data were collected in a 6-month period
from 1 January to 31 June 2000. The total
number of days absent (i.e. all leave with
permission such as sick, casual and annual
holidays) for each nurse was calculated for
the whole year from 1 January to 31 De-
cember 2000 by reviewing the absence
records in the personnel department at Al-
exandria Main University Hospital.

Data analysis was done using Epi-Info,
version 6.2 and SPSS, version 10 statistical
software packages. Data were presented
using descriptive statistics in the form of
means, standard deviations (SD), frequen-
cies and percentages. In addition, for each
component of the research tool, a mean
percentage score was computed. A score
of ≥ 60% of the mean was considered high,
while a score < 60% was considered low.
In this way, the percentages of nurse scor-
ing above or below average were comput-
ed. Qualitative variables were compared
using chi-squared tests. Whenever the ex-
pected values in one or more of the cells in
a 2 × 2 table was less than 5, the Fisher
exact test was used instead. Pearson corre-
lation analysis (r) was used for assessment

21 Using the job characteristics.pmd 6/30/2005, 10:14 AM393



394 La Revue de Santé de la Méditerranée orientale, Vol. 10, No 3, 2004

Table 1 Demographic characteristics of the 3 groups of study nurses utilizing different
methods of patient care assignment

Variable Case assignment (ICUs) Functional assignment
(GCUs)

Professional nurses  Technical nurses Technical nurses
(n = 46) (n = 48) (n = 59)

No. % No. % No. %

Age (years)
< 20 0 0.0 6 12.5 3 5.1
20– 23 50.0 16 33.3 14 23.7
30– 11 23.9 13 27.1 15 25.4
40– 10 21.7 7 14.6 15 25.4
50–60 2 4.4 6 12.5 12 20.3

Total experience (years)
< 5 14 30.4 18 37.7 3 5.1
5– 17 37.0 11 22.9 8 13.6
10– 5 10.9 6 12.5 20 33.9
20– 3 6.5 3 6.3 9 15.3
25– 4 8.7 5 10.4 5 8.5
30+ 3 6.5 5 10.4 14 23.7

Experience in current
unit (years)

< 1 3 6.5 6 12.5 10 17.0
1– 4 8.7 4 3.3 6 10.2
2– 10 21.7 10 20.8 17 28.8
5– 17 37.0 13 27.1 18 30.5
5+ 12 26.1 15 31.3 8 13.6

ICU = intensive care unit; GCU = general care unit.
n = total number of nurses.

of the inter-relationships among various
scores and quantitative personal character-
istics. For multiple group comparisons of
quantitative data, the one-way analysis of
variance test (ANOVA) was used. Multiple-
range Scheffe test was used to discern sig-
nificant differences. For all statistical tests,
significance was considered as P < 0.05.

Results

Demographic characteristics
Table 1 demonstrates that half of the pro-
fessional nurses and one-third of the tech-

nical nurses working in the ICUs were in
the age group 20 to < 30 years. In contrast,
the highest percentage of the technical
nurses working in the GCUs (25.4%) were
in the age groups 30 to < 40 years and 40 to
< 50 years.

Professional nurses working in the
ICUs had more experience (37.0% had be-
tween 5 to < 10 total years of experience)
compared with technical nurses in the
ICUs (37.7% with < 5 years experience).
However, technical nurses working in the
GCUs had the most experience (33.9% had
between 10 to < 20 years total experience).
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Table 2 Nurses’ perceptions toward the different components of the job characteristics model
according to patient care assignment method and category of nurse

Components of model Case assignment (ICUs) Functional Analysis
assignment of variance

(GCUs) (F-value)
Professional Technical Technical

nurses (n = 46) nurses (n = 48) nurses (n = 59)
Mean score ± Mean score ± Mean score ±

 SD SD SD

Core job characteristics
Skill variety   5.7 ± 1.0bc   5.0 ± 1.0c 3.2 ± 0.9 92.93*
Task identity   5.3 ± 0.9bc   4.8 ± 0.8c 3.3 ± 0.9 73.15*
Task significance  6.2 ± 0.8c   5.8 ± 0.8c 4.0 ± 0.9 111.04*
Autonomy   5.5 ± 0.9bc   4.8 ± 0.9c 3.4 ± 0.9 74.40*
Feedback from job itself   4.9 ± 0.9bc   4.4 ± 0.7c 3.8 ± 0.7 26.88*
Motivating potential score 157.1 ± 43.9bc 114.5 ± 41.3c 46.7 ± 22.3 125.45*

Experienced critical psychological states
Experienced meaningfulness of
work 4.0 ± 0.4  4.1 ± 0.7 4.0 ± 0.9 0.31
Experienced responsibility of work  5.1 ± 0.7c   4.8 ± 0.6c 4.1 ± 0.6 32.36*
Knowledge of results  5.0 ± 0.7c  4.7 ± 0.8 4.4 ± 0.6 11.01*
Total  4.6 ± 0.4c   4.4 ± 0.4c 4.0 ± 0.4 36.32*

Affective and personal outcomes
Growth satisfaction  4.6 ± 1.0c   4.4 ± 0.9c 3.9 ± 0.6 10.28*
Internal work motivation  5.1 ± 0.6c   5.0 ± 0.6c 4.2 ± 0.7 27.07*
General satisfaction   4.3 ± 0.6bc  3.9 ± 0.7 3.8 ± 0.7 10.52*
Absenteeisma 31.9 ± 20.8  34.4 ± 18.9 37.0 ± 26.5 0.66
Quality   5.3 ± 0.9bc   4.5 ± 0.7c 4.0 ± 1.0 28.06*
Quantity   5.2 ± 0.4bc  4.4 ± 1.1 4.5 ± 1.0 8.87*
Work effectiveness   5.3 ± 1.0bc  4.6 ± 0.7 4.2 ± 0.8 20.33*
Total   5.0 ± 0.7bc   4.6 ± 0.7c 3.8 ± 0.5 40.26*

Context satisfactions
Satisfaction with job security 3.4 ± 1.2  3.1 ± 0.9 3.1 ± 0.9 2.07
Satisfaction with pay  5.7 ± 0.8c   4.0 ± 1.1c 4.0 ± 1.1 41.58*
Satisfaction with co-workers  4.7 ± 1.0c   4.6 ± 0.9c 3.4 ± 1.1 27.85*
Satisfaction with supervision  5.0 ± 0.9c  4.7 ± 0.9 4.3 ± 0.7 8.91*
Total  4.7 ± 0.7c   4.4 ± 0.6c 3.7 ± 0.6 39.42*

Individual growth-need strength
Would like format    6.0 ± 0.9bc   5.3 ± 0.7c 4.6 ± 0.8 37.04*
Job choice format 3.3 ± 0.6  3.4 ± 0.5 3.2 ± 0.4 1.91
Combined growth-need strength
score    5.3 ± 0.8bc   4.5 ± 0.7c 4.5 ± 0.5 22.82*

aAbsenteeism is mean ± SD number of days absence in the year.
bSignificant compared with technical nurses using case method.
cSignificant compared with technical nurses using functional method.
*P < 0.05.
ICU = intensive care unit; GCU = general care unit.
n = total number of nurses.
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Conversely, length of experience in the cur-
rent units showed a similar profile across
the 3 groups; 37.0% of the professional
nurses in the ICUs compared whith 30.5%
of the technical nurses in the GCUs had 5
years of experience in the current unit,
while 31.3% of the technical nurses in the
ICUs had more than 5 years.

Perception scores for different
components of the model
Table 2 shows the mean ± SD scores in
nurses’ perceptions towards the different
components of the job characteristics
model, comparing the professional and
technical nurses who utilized the case
method of assignment in ICUs and the
technical nurses who utilized the functional
method of assignment in the GCUs. There
were statistically significantly differences
in perception scores between the 3 groups
of nurses for all components of the model,
except for experienced meaningfulness of
work, absenteeism, satisfaction with job
security and job choice.

Table 2 also shows that, compared with
technical (ICU) and functional (GCU)
nurses, the professional nurses working in
the ICUs had the highest mean perception
scores, except for experienced meaningful-
ness of work and job choice (technical
nurses in the ICUs had higher mean scores
for these 2 components).

The technical nurses working in the
GCUs had the highest rates of absenteeism
(mean 37.0 ± 26.5 days absence in the
year) (F = 0.66). No statistical significant
difference could be detected between the
mean perception scores of the technical
nurses using the case method and those
using the functional method of assignment
in relation to knowledge of results, general
satisfaction, quantity, work effectiveness
and satisfaction with supervision.

Above and below average
perception scores
Table 3 shows the percentage of nurses
scoring higher than average (≥ 60% of the
mean perception score) and lower than av-
erage (< 60% of the mean score) on each
component of the job characteristics mod-
el. There were significant differences be-
tween the 3 groups of nurses in the
percentages scoring higher/lower on per-
ceptions for all the different components of
the model (chi-squared test), except expe-
rienced meaningfulness of work, satisfac-
tion with job security and satisfaction with
supervision.

In the core job characteristics section of
the model, the percentage of professional
nurses utilizing the case method who
scored above average ranged from 93.5%
for feedback from the job to 73.9% for
task identity and autonomy. For technical
nurses utilizing the case method the range
was from 87.5% for feedback to 50.0%
for skill variety. For the technical nurses
utilizing the functional method the range
was from 50.8% for task significance to
27.1% for motivating potential score.

In the section on critical psychological
states, the highest percentage of profes-
sional nurses using the case method of as-
signment scored above-average for
experienced responsibility of work
(89.1%), similar to the technical nurses uti-
lizing the same method (81.3%). Signifi-
cantly more nurses utilizing the functional
method of assignment (76.3%) gave a low-
er than average score in this section com-
pared with nurses using the case
assignment method (19.6% of professional
nurses and 33.3% of technical nurses scor-
ing lower than average).

In the section on affective and personal
outcomes, 93.5% of the professional nurs-
es, and 85.4% of the technical nurses utiliz-
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Table 3 Percentage of nurses scoring higher (≥≥≥≥≥ 60%) or lower (< 60%) than the mean score for
each component of the job characteristics model according to patient care assignment
method and category of nurse

Components of model Case assignment (ICUs) Functional χχχχχ2-test
assignment

(GCUs)
Professional Technical Technical

nurses (n = 46) nurses (n = 48) nurses (n = 59)
Higher Lower Higher Lower Higher Lower

% % % % % %

Core job characteristics
Skill variety 76.1 23.9 50.0 50.0 45.8 54.2 10.75**
Task identity 73.9 26.1 68.8 31.3 32.2 67.8 22.74***
Task significance 87.0 13.0 66.7 33.3 50.8 49.2 15.17***
Autonomy 73.9 26.1 56.3 43.8 45.8 54.2 8.43**
Feedback from job itself 93.5 6.5 87.5 12.5 30.5 69.5 59.53***
Motivating potential score 93.5 6.5 77.1 22.9 27.1 72.9 54.84***

Experienced critical psychological states
Experienced meaningfulness of
work 52.2 47.8 54.2 45.8 33.9 66.1 5.47
Experienced responsibility of work 89.1 10.9 81.3 18.8 35.6 64.4 40.26***
Knowledge of results 67.4 32.6 52.1 47.9 33.9 66.1 11.76**
Total 80.4 19.6 66.7 33.3 23.7 76.3 37.83***

Affective and personal outcomes

a) Affective
Growth satisfaction 78.3 21.7 58.3 41.7 20.3 79.7 36.79***
Internal work motivation 93.5 6.5 85.4 14.6 33.9 66.1 51.92***
General satisfaction 67.4 32.6 56.3 43.8 32.2 67.8 13.78**
Total 82.6 17.4 66.7 33.3 22.0 78.0 42.56***

b) Personal
Quantity 82.6 17.4 56.3 43.8 32.2 67.8 26.58***
Quality 82.6 17.4 52.1 47.9 54.2 45.8 11.82**
Work effectiveness 82.6 17.4 60.4 39.6 35.6 64.4 23.62***

Context satisfaction
Satisfaction with job security 13.0 87.0 8.3 91.7 10.2 89.8 0.57
Satisfaction with pay 89.1 10.9 85.4 14.6 49.2 50.8 26.56***
Satisfaction with co-workers 73.9 26.1 66.7 33.3 22.0 78.0 34.19***
Satisfaction with supervision 78.3 21.7 70.8 29.2 59.3 40.7 4.46
Total 82.6 17.4 62.5 37.5 22.0 78.0 40.63***

Individual growth-need strength
Would like format 93.5 6.5 89.6 10.4 69.5 30.5 11.20***
Job choice format 19.6 80.4 10.4 89.6 37.3 62.7 11.20***
Combined individual growth-need
strength score 89.1 10.9 20.8 79.2 40.7 59.3 12.89***

**P < 0.01; ***P < 0.001.
ICU = intensive care unit; GCU = general care unit.
n = total number of nurses.
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Table 4 Correlation between nurses overall score on core job characteristics and other
components of the job characteristics model according to patient care assignment method
and category of nurse

Components of model Case assignment (ICUs) Functional
assignment (GCUs)

Professional nurses Technical nurses Technical nurses
(n = 46) (n = 48) (n = 59)

r r r

Experienced critical psychological
states 0.53* 0.55* 0.08

Affective and personal outcomes 0.63* 0.58* 0.41*
Absenteeism 0.07 0.05 –0.09
Quality 0.25 0.21 –0.001
Quantity 0.06 0.14 –0.21

Work effectiveness 0.17 0.28 –0.10

Context satisfaction 0.50* 0.55* 0.55

Combined individual growth-need
strength 0.06 0.58* 0.12

r = correlation coefficient; *P < 0.05.
ICU = intensive care unit; GCU = general care unit.
n = total number of nurses.

ing the case method, scored above average
for internal work motivation, whereas
those utilizing the functional method per-
ceived work quality as the highest compo-
nent in this section (54.2% scoring above
average).

In the context satisfaction section of the
model, 89.1% and 85.4% of professional
and technical nurses respectively utilizing
the case method scored above average for
satisfaction with pay compared with only
49.2% of technical nurses utilizing the
functional method. For technical nurses
using functional assignment, the highest
percentage scoring above average (59.3%)
was for satisfaction with supervision

In the section on individual growth-
need strength, 93.5% of the professional
nurses and 89.6% of the technical nurses
utilizing the case method of assignment
compared with 69.5% of those utilizing the

functional method of assignment scored
higher than average for the availability of
different characteristics and attributes that
they ‘would like’ in their work.

Correlations between scores for
core job characteristics and other
components of the model
Table 4 presents the correlations between
the nurses’ overall perception scores for
core job characteristics and other compo-
nents of the model. For professional nurses
utilizing the case method, there were signif-
icant positive correlations for experienced
critical psychological states (r = 0.53), af-
fective and personal outcomes (r = 0.63),
and job context satisfaction (r = 0.50). For
technical nurses utilizing the case method,
the same factors showed significant posi-
tive correlations, and also for individual
growth-need strength score (r = 0.58). On
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the other hand, for the technical nurses uti-
lizing the functional method, a positive cor-
relation was founded between the overall
perception scores for core job characteris-
tics and their affective and personal out-
comes score (r = 0.41).

Correlations between overall
perception scores and experience
Table 5 presents the correlations between
nurses’ overall perception scores on differ-
ent components of the model and their age,
total years of experience and years of expe-
rience working in the current unit.

For professional and technical nurses
utilizing the case method of assignment, the
correlations were statistically significant
between each of total years of experience
and years of experience working in the cur-
rent unit and total score on the core job
characteristics section of the model (r =
0.31 and r = 0.32 respectively).

Similarly, for the professional nurses
utilizing the case method of assignment,
there were statistically significant correla-
tions between their scores towards experi-
enced critical psychological states and their
total years of experience and years of expe-
rience in the current unit (r = 0.32 and r =
0.39 respectively). For affective and per-
sonal outcomes, a similar correlation was
revealed between the score for quality of
work and their years of experience in the
current unit (r = 0.31).

Alternatively, for the technical nurses
utilizing the case method, significant nega-
tive correlations were found between each
of age and total years of experience and
overall scores of perceptions towards core
job characteristics (r = –0.39 and r = –0.35
respectively) and experienced critical psy-
chological states (r = –0.40 and r = –0.30).
Similar negative correlations were seen be-
tween the total years of experience and
their scores for perceptions about the qual-

ity and quantity of their performance (r = –
0.30 and r = –0.29 respectively) and com-
bined individual growth-need strength (r =
–0.42).

For the technical nurses utilizing the
functional method, statistically significant
positive correlations were found between
each of their age, total years of experience
and current unit experience and overall per-
ception scores in relation to affective and
personal outcomes (r = 0.38, r = 0.43, r =
0.32), absenteeism (r = 0.47, r = 0.43, r =
0.42), work effectiveness (r = 0.38, r =
0.43, r = 0.32) and context satisfaction (r =
0.26, r = 0.43, r = 0.30). Furthermore, sig-
nificant correlations were shown between
the overall score of their perceptions re-
garding core job characteristics and their
length of experience in the current unit (r =
0.32), and between the overall score of
their perceptions about the quality of work
and their total years of experience (r =
0.39).

Discussion

Studying which characteristics of jobs
make work more interesting and meaning-
ful to employees has received much atten-
tion by organizational researchers in recent
years [19,20]. This could be a result of the
importance of understanding and predict-
ing such outcomes as internal work moti-
vation and job satisfaction, and the
mediating effects of knowledge and skills,
context satisfaction and individual growth-
need strength [21,22].

The present study showed that the pro-
fessional and technical nurses who were
working in the ICUs and utilizing the case
method of assignment scored significantly
higher on their perceptions of experienced
responsibility of work outcomes than nurs-
es who were utilizing the functional method
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of assignment. In addition, the professional
nurses who were utilizing the case method
of assignment scored significantly higher
for the experienced knowledge of result of
their work; however, no significant differ-
ence was detected in relation to experi-
enced meaningfulness of work among the
different categories of nurses. These find-
ings could be attributed to the characteris-
tics of the case method of assignment that
is used in ICUs which enrich the work
through combining tasks, forming work
units, establishing client relationships, ver-
tically loading the job and opening up feed-
back channels [23–25]. ICU nurses who
were utilizing the case method scored sig-
nificantly higher on perceptions of the core
job characteristics than other nurses.

First-line nurse managers are responsi-
ble for managing each inpatient care unit,
including assignment of duties, supervising
and evaluating the performance of the jun-
ior nurses. Re-assigning most of these du-
ties to the more experienced and qualified
professional nurses could enhance the de-
gree to which professional nurses experi-
ence responsibility and knowledge of the
results of their work. However, the domi-
nant role of the medical staff over the nurs-
es, when there are no clear policies and
responsibilities for each group, could lead
to feelings of meaningless of the whole
work for the nurses. These findings are
also supported by the positive correlations
between the overall scores of the core job
characteristics and the experienced critical
psychological states, as well as the relation-
ship between these 2 components and
nurses’ experience, both total and in the
current unit. In this respect, Vestal [16]
stated that attitudes and behaviour are rein-
forced by physicians as well as hospital ad-
ministrators who believe that nurses should
follow doctors’ orders and hospital rules
unquestioningly.

The present study indicates that the
professional and technical nurses utilizing
the case method of assignment scored sig-
nificantly higher than those utilizing the
functional method of assignment on per-
ceptions of internal work motivation,
growth satisfaction and quality of their per-
formance as outcomes of their job. These
findings could be explained by the high per-
ception scores for core job characteristics
and satisfaction with pay and co-workers
for ICU nurses, which are considered as
moderators between these characteristics
and their affective and personal outcomes.
The payment system in the ICUs in the
present study may provide more incentives
for the ICU nurses who are utilizing the
case method of assignment than the others
due to their excessive workload; however,
there are no marked differences in the fi-
nancial rewards between the professional
and technical nurses of the ICUs based on
their educational level and years of experi-
ence. In addition, the case method of as-
signment allocates responsibilities clearly,
which in turn decreases the friction be-
tween nurses and enhances their percep-
tions of satisfaction with co-workers.
These findings are consistent with Rodel,
who explained that individuals who are rel-
atively satisfied with pay, co-workers and
supervision will respond more positively to
an enriched job [13]. Furthermore, when-
ever individuals are satisfied with the work
context, and have attained relatively high
growth-need strength, which is consistent
with the results of the present study, then a
very high level of internal work motivation
would be expected [26,27]. Leonard et al.
[28] and Ingram [29] have explained that it
is the quality and not the quantity of nurs-
ing care that reflects differences in the core
characteristics and effectiveness level of
nursing jobs. However, they have claimed
that it is unwise to generalize this to differ-
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ent professional settings. Contrary to popu-
lar nursing belief, the method used to orga-
nize the delivery of care may have only a
relatively small influence on a particular
nurse’s assessment of her/his job quantity
and quality.

It is obvious that a disparity exists be-
tween the expectations of the different cat-
egories of nurses, based on the skills and
challenges inherent in the work they per-
form. This could explain the high scores of
the professional nurses using case assign-
ment on the critical analysis of the job at-
tributes they ‘would like’. These findings
are supported by Rodel’s explanation that
jobs with high motivating potential create
opportunities for considerable self-direc-
tion, learning and personal accomplishment
at work [13]. Nonetheless, not all individu-
als appreciate such opportunities, even
among nurses who are capable of perform-
ing very competently. In contrast, a posi-
tive correlation was found between the
overall score of the perceptions about the
core job characteristics and the individual
growth-need strength of the technical
nurses only who were utilizing the case
method of assignment.

The present study also reflects the sig-
nificant positive relationship between the
overall perceptions of professional nurses
about the core job characteristics and their
age and years of experience. In contrast,
these relationships were negative for the
technical nurses who were working in the
ICUs. These findings could be explained in
the light of increasing responsibilities, due
to age and advanced educational level, of
professional nurses for management of the
whole inpatient unit, especially in the ab-
sence of the head nurse. Conversely, the
more experienced technical nurses are as-
signed to carry out the paramedical and in-
direct patient care, such as checking
medication storage and writing requisi-

tions, while the newly appointed nurses
carry out an active and direct role in patient
care. Nonetheless, it has been suggested by
Reed [29] that education and experience in
general develop the skills of the nurse to-
wards being more productive and are asso-
ciated with nurses’ positive attitudes
towards their job.

The study also indicated positive corre-
lations between age, total and current unit
experience and some components of the
job characteristics model as perceived by
nurses utilizing the functional method of
assignment in the GCUs. These findings
may suggest that the functional method of
assignment is suitable in terms of the type
and amount of care provided, equipment
and supplies and that these match to a great
extent the qualifications of nurses in these
units especially their increased age and ex-
perience. These findings are supported by
the positive correlation between their over-
all score on core job characteristics and on
affective and personal outcomes. In this
respect, Kivimaki [12] noted that the func-
tional method provides more flexibility in
distributing separate tasks based on the
needs of patients, workload and the nurses
present in term of their personal character-
istics such as their age and experience.
This method could match with the nature
of lower workload in the GCUs than in
ICUs which lead nurses to experience
some achievements in their affective and
personal outcomes and context satisfaction
corresponding to their core job characteris-
tics.

A significant positive correlation was
revealed in the present study between the
rate of absenteeism and the age and years
of experience of nurses utilizing the func-
tional method of assignment. This result
could be explained in the light of increased
age and years of experience of this group
of nurses who are allotted more days of
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absence and it could also be related to low
scores of job satisfaction derived from less
job enrichment experienced among nurses
utilizing the functional method of assign-
ment. According to Hackman and Oldham
[1], changes in jobs that increase internal
motivation might subsequently lead to de-
creased absenteeism for more competent
employees and increased absenteeism for
their less competent co-workers. Any
overall indicator of absenteeism for the
work group as a whole would be mislead-
ing because of the different effects of the
change on the absence rate of the two sub-
groups.

Conclusions

The present study revealed interesting data
that provides partial support for a construct
correlation among the components of the
job characteristics model as applied to
nurses utilizing different methods of patient
assignment. It is of interest to find that the
jobs of ICUs nurses who utilized the case
method of assignment were more enriched
than those who utilized the functional
method of assignment in the GCUs, as re-
flected in their perceptions of all sections
of the model.

Further research is needed into (1) the
motivational effects of job enrichment by
employing case method interventions at the
GCUs where the functional method of as-
signment is utilized; and (2) the effect of
changes in the core job characteristics of

nurses on the quality of patient care provid-
ed.

Recommendations

Based on the findings of this study, the fol-
lowing recommendations are suggested:
• Standard organization screening proce-

dures should be established to match
the skills, abilities and the growth-need
strength of nurses with the require-
ments of the job.

• Nurse managers should enrich the job
of nurses who are utilizing the function-
al method of assignment by rotating
them periodically between ICUs and the
general care units.

• Nurses who are utilizing the case meth-
od of assignment could be given more
responsibility and control over their per-
formance and the ability to take deci-
sions and to use other methods of
patient care assignment (such as the
team and primary care methods).

• Nurse managers should develop and
maintain measurable criteria to assess
the quality and quantity of nurses’ per-
formance.

• Periodical counselling between nurse
managers and nurses should be con-
ducted to discuss their feelings, inter-
ests and views in relation to their job,
and to deal with dissatisfactions, as a
part of the manager’s supervisory role.

References

1. Hackman JR, Oldham GR. Work design.
Reading, Massachusetts, Addison–
Wesley, 1980:114–21.

2. Pilon BA. Outcomes and surprises of
work redesigning: how other leaders are

coping with changes. Nursing manage-
ment, 1998, 29(8):44–5.

3. Huber D. Leadership and nursing care
management. Philadelphia, WB Saun-
ders, 2000:151–2.

21 Using the job characteristics.pmd 6/30/2005, 10:14 AM403



404 La Revue de Santé de la Méditerranée orientale, Vol. 10, No 3, 2004

4. Douthit MW. Job satisfaction returns to
human and social capital. Journal of be-
havioral and applied management,
2000, 1(1):67.

5. Donovan JJ, Radosevich DJ. The moder-
ating role of goal commitment on the
goal difficulty–performance relationship:
a meta-analytic review and critical re-
analysis. Journal of applied psychology,
1998, 83:308–15.

6. Steers RM, Black JC. Organizational be-
havior, 5th ed. New York, Harper Collins,
1994:95–101.

7. Omachonu VK, Swift JA, Ross JE, eds.
Principles of total quality, 3rd ed. Florida,
St. Lucie Press, 1999:335.

8. Sabiston JA, Laschinger HK. Staff nurse
work empowerment and perceived au-
tonomy. Journal of nursing administra-
tion, 1995, 25(9):42–50.

9. Mondy RW, Premeaux SR. Management:
concepts, practices, and skills, 6th ed.
Boston, Allyn and Bacon, 1993:317–20.

10. Bogin E. From staff to dream team. Finan-
cial executive, 1995, January/February:
54–6.

11. Lang NM. Issues in quality assurance in
nursing. In: Issues in evaluation re-
search, ANA Publications No. G-124,
1976:45–56.

12. Kivimaki M, Voutilainen P, Koskinen P.
Job enrichment, work motivation, and
job satisfaction in hospital wards: testing
the job characteristics model. Journal of
nursing management, 1995(3):87–91.

13. Rodel RR, Nystram PC. Nursing jobs
and satisfaction in relation the core job
characteristics. Nursing management,
1988, 19(2):34–8.

14. Lawler E. High involvement manage-
ment. Personnel management, 1994, 26
(8):53.

15 Gillies DA. Nursing management: a sys-
tem approach, 3rd ed. Philadelphia, WB
Saunders, 1994:215–9.

16 Vestal KW. Nursing management: con-
cepts and issues, 2nd ed. Philadelphia,
JB Lippincott, 1995:40–2.

17. Marquis BL, Huston CJ. Leadership
roles and management functions in
nursing: theory and application, 2nd ed.
Philadelphia, JB Lippincott, 1996:187–
96.

18. Fekry NE, Al-Badry M. The impact of two
different methods of nursing assignment
on the quality of care provided for pa-
tients in critical care units at Kasr Al-Eini
Hospital. New Egyptian journal of medi-
cine, 1994, 10(10):441–6.

19. Wise Y. Leading and managing in nurs-
ing. St Louis, Mosby, 1995:412–22.

20. Tappen R. Nursing leadership and man-
agement: concept and practice, 3rd ed.
Philadelphia, FA Davis, 1995:445–3.

21. Behson SJ, Eddy ER, Lorenzet SJ. The
importance of the critical psychological
states in the job characteristics model: a
meta-analytic and structured equations
modeling examination. Current research
in social psychology, 2000, 5:1–14.

22. Kelly K. Managing nursing care: promise
and pitfalls. Series on nursing adminis-
tration. St Louis, Mosby, 1993:15–8.

23. Morrison M. Professional skills for lead-
ership: foundation of a successful career.
St Louis, Mosby, 1993:416–22.

24. Dawood NI. Predicators for nurses’ turn-
over in private and governmental hospi-
tals [MSc Thesis]. University of
Alexandria, Egypt, 2001:12–25.

25. Csikszentmihalyi A. Flow: the psychol-
ogy of optimal experience. New York,
Harper and Row, 1990:235–9.

21 Using the job characteristics.pmd 6/30/2005, 10:14 AM404



Eastern Mediterranean Health Journal, Vol. 10, No. 3, 2004 405

26. Hersey P, Blanchard KH, Johnson DE.
Management of organizational behav-
ior: leading human resources, 8th ed.
New Jersey, Prentice Hall, 2002:72–9.

27. Renn RW, Vandenberg RJ. The critical
psychological states: an underrepre-
sented component in job characteristics
model research. Journal of manage-
ment, 1995, 21:279–303.

28. Leonard NH, Scholl RW, Beauvais LL.
Organizational member self concept in

the organizational adaptation and
change process. Annual Meeting of the
Academy of Management, 1997, 8:5–17
(http://www.cba.uri.edu/Scholl/Papers/
SC Change.html, accessed 15 Decem-
ber 2004).

29. Ingram H. Teamwork: a force for organi-
zational improvement. Management lit-
erature in review, 1999, 1:1–3.

Nursing and midwifery services: strategic directions 2002–2008

The Strategic directions for strengthening nursing and midwifery
services provide an evidence-based framework for action that will
be undertaken by the World Health Organization and its partners to
support countries dedicated to improving the quality of nursing and
midwifery services. There are five key areas requiring intervention:
Human resources planning, Management of personnel, Evidence-
based practice, Education and Stewardship. This document can be
used as a guide for action at the national level and to provide the
basis for future policy dialogue at subnational levels. It consists of
two sections. Part I introduces the strategic directions, key result
areas and objectives with the expected results to achieve them.
Part II discusses how nursing and midwifery services form an inte-
gral part of health services. Further information about nursing and
midwifery services at the World Health Organization can be obtained
at: http://www.who.int/health-services-delivery/nursing/index.htm
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ABSTRACT Prescribing, dispensing, availability and affordability of drugs were evaluated in 100 primary
health care centres in 5 provinces of the Islamic Republic of Iran using WHO indicators. On average, 92%
of the 12 essential drugs monitored were available in the health centre pharmacies and 95% of the drugs
prescribed by the physician were dispensed by the health centre pharmacy. The stock-out duration was less
than 1 month on average. A complete treatment for pneumonia cost only 2% of the lowest weekly govern-
ment salary. The national average number of drugs per prescription was 3.4. Prescription of antibiotics and
injectable drugs was very high (58% and 41% respectively). Although availability and affordability of essential
drugs is good in this country, rational use of drugs needs to be emphasized.

Evaluation de la disponibilité, de l’accessibilité et de la prescription des médicaments en Répub-
lique islamique d’Iran
RESUME La prescription, la délivrance, la disponibilité et l’accessibilité économique des médicaments ont
été évaluées dans 100 centres de soins de santé primaires de cinq provinces de la République islamique
d’Iran à l’aide des indicateurs de l’OMS. En moyenne, 92 % des 12 médicaments essentiels étudiés étaient
disponibles dans les pharmacies des centres de santé et 95 % des médicaments prescrits par le médecin
étaient délivrés par la pharmacie du centre de santé. La durée des ruptures de stock était inférieure à un
mois en moyenne. Le coût d’un traitement complet pour la pneumonie ne représente que 2 % du salaire
hebdomadaire le plus bas dans l’administration. Le nombre moyen de médicaments par ordonnance au
niveau national était de 3,4. La prescription d’antibiotiques et de médicaments injectables était très élevée
(58 % et 41 % respectivement). Bien que la disponibilité et l’accessibilité économique des médicaments
essentiels soient bonnes dans ce pays, il est nécessaire de promouvoir l’usage rationnel des médicaments.
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Introduction

In the last two decades, the main strategies
of the health sector in the Islamic Republic
of Iran have been a focus on primary health
care and health centres, universal insurance
coverage, implementing a referral system,
improving quality of life, population control
and eradication of communicable diseases.

As in many other countries, the Iranian
Ministry of Health (MOH) has a mission to
provide access to a sufficient quantity of
safe, effective and high quality drugs that
are affordable for the whole population. Af-
ter 1979, a full generic-based drug system
was adopted, with development of a na-
tional drug policy [1]. The Iranian national
drug policy is based on generic medicines,
local production of generic drugs and vac-
cines, price control, a national industry,
herbal medicine, self-sufficiency in vaccine
production, licensing for locally produced
and imported pharmaceutical and biological
products and active good manufacturing
practice (GMP) inspection.

A national drugs list has been adopted,
and essential drug production is govern-
ment-subsidized in order to increase the
availability and affordability of drugs. Drug
procurement is also centralized to 1 state-
owned company that is responsible for
procuring most of the imported drugs and
to 2 other semi-private companies as alter-
natives. At present, both national regulatory
and national control laboratories are well
developed and functioning. Essential drugs
are estimated to be available and affordable
for more than 90% of the population.

Despite these successes, there is some
evidence of poor prescribing habits by phy-
sicians, including irrational use of drugs,
high numbers of drugs per prescription and
high use of injectable formulations and anti-
biotics.

The pharmaceutical sector is complex
because it involves several stakeholders
and government agencies. There is a need
for systematic monitoring of the impact of
country strategies and activities on access
and use of medicines. In its Operational
package for monitoring and assessing the
pharmaceutical situation in countries [2]
WHO has developed 3 levels of indicators
and corresponding data collection tools.
Level I indicators provide a rapid means of
obtaining information on the existing infra-
structure and key processes of each com-
ponent of the pharmaceutical sector. Level
II indicators provide systematic data to de-
scribe the degree of attainment of the na-
tional policy objectives on access and
rational use of quality drugs. Our study fo-
cused on the level II indicators, which
were designed to provide countries with a
practical and feasible tool to develop sys-
tems for monitoring the pharmaceutical sit-
uation in their country [2]. It details
methods for regularly monitoring and as-
sessing national drug policies while mini-
mizing the investment of time, people and
money. It is intended to demonstrate that,
in the long term, regular monitoring is not
difficult and can be done in a cost-efficient
manner. It also encourages countries to al-
locate a portion of their budget for project
grants to support monitoring and evaluation
of the results of their pharmaceutical policy
and the development of a plan of action
[2,3].

The Iranian MOH dedicates consider-
able financial and human resources to mon-
itoring the efficiency of the pharmaceutical
sector in terms of rational use of safe
drugs. The objectives of the present study
were to evaluate physician prescribing pat-
terns, pharmacy dispensing patterns, the
availability and affordability of medicines,
the quality of drug supply, and the availabil-

22 Evaluation of the availability.pmd 6/30/2005, 10:14 AM407



408 La Revue de Santé de la Méditerranée orientale, Vol. 10, No 3, 2004

ity of information in public health centres in
the Islamic Republic of Iran using WHO
tools [2] and, based on the results of the
evaluation, to propose possible interven-
tions for the improvement of the pharma-
ceutical sector.

Methods

Indicators
The study methods followed the WHO Es-
sential Drug Monitoring programme guide-
lines for monitoring and assessing the
pharmaceutical situation in countries [2].
The following indicators were used.
Availability and storage indicators:
• Percentage of essential drugs available

at health centres
• Percentage of drugs prescribed that are

dispensed at health centres
• Percentage of premises stocking 1 or

more drugs that were past their expiry
date

• Percentage of drugs adequately stored
(storage scored 0–11)

• Mean stock-out duration (annual num-
ber of days on which a drug was not
available in the pharmacy)

• Affordability of drugs (ratio of treat-
ment cost of pneumonia to the lowest
government weekly salary).

Prescribing indicators:
• Mean number of drugs per prescription
• Percentage of prescriptions with at least

1 antibiotic
• Percentage of prescriptions with at least

1 injectable drug
• Percentage of prescriptions following

standard treatment guidelines for 3
common conditions (uncomplicated di-
arrhoea, acute/upper respiratory tract
infection and mild to moderate pneumo-
nia).

Pharmacy dispensing indicators:
• Percentage of prescriptions where drug

labelling was adequate (i.e. drug name,
dosage and expiry date)

• Percentage of prescriptions where pa-
tient knowledge was adequate (i.e. pa-
tient was able to recognize the drug, its
indication and use).

Information availability indicators:
• Percentage of facilities with standard

treatment guidelines available
• Percentage of facilities with essential

drugs list available.
Based on Iranian consumption patterns,

a list of 12 essential medicines were select-
ed for this survey from the Iranian national
drugs list. Items were those used mainly in
primary health care to treat common dis-
eases and included oral rehydration salts,
co-trimoxazole, penicillin, acetaminophen,
ferrous sulfate, folic acid, mebendazole,
tetracycline (eye ointment), povidone io-
dine, clotrimazole, antacid and paediatric
drops of multivitamins or vitamins A and D.

Data collection
Five regions were selected according to
their geographical distribution and to the lo-
cal availability of qualified personnel who
could conduct the evaluation. The chosen
provinces were Fars, Tehran, Khorasan,
Khuzestan and Kermanshah. In each prov-
ince, 20 public primary health centres were
randomly chosen. The choice was never-
theless restricted to centres where a phar-
macy was operative.

In each province, a responsible investi-
gator was named. These investigators held
an introductory meeting in order to prepare
the investigation and define the necessary
procedures. The actual evaluation was then
performed by personnel chosen in the
province. Several other persons were
therefore involved in the survey in the field.
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Data were collected during the year
2001, assembled in the provinces and then
forwarded to MOH in Tehran for review
and consolidation. During a 2-day meeting
in June 2002, the person in charge of each
region, representatives of MOH and a
WHO consultant analysed and discussed
these results and developed recommenda-
tions for improving the pharmaceutical
sector in the Islamic Republic of Iran.

Results

Accessibility of drugs
Table 1 shows the results of the accessibil-
ity indicators. On average, 92% of the 12
items monitored were available in the health
centre pharmacies. Only in 3 facilities out
of 100 was the availability less than 60%.
On average 95% of the drugs prescribed by
the physician were dispensed by the health
centre pharmacy. The stock-out duration
(i.e. the annual number of days during
which a drug from the list was unavailable
in the pharmacy) was 29 days on average.

In one province (Khozestan) it was more
than 2 months.

The storage indicators showed only 2/
100 centres had more than 1 expired drug
on their shelves and the average score for
quality of storage was 8 on a scale from 0
to 11 (Table 1).

Due to price control policy in the Islam-
ic Republic of Iran, prices of medicines are
identical throughout the country. A com-
plete course of treatment for pneumonia
costs on average 2% of the lowest weekly
government salary.

Physicians’ prescribing practices
The national average number of drugs per
prescription was 3.4 (ranging from 2.8 in
Tehran province to 3.8 in Khorasan) (Table
2). In 19% of the facilities evaluated, the
number of drugs per prescription was
more than 4.0. The number of prescrip-
tions containing an antibiotic was 58% on
average (ranging across provinces from
48% in Fars to 66% in Tehran). The num-
ber of prescriptions containing an injectable

Table 1 Accessibility indicators for essential drugs in primary health care facilities in 5
provinces of the Islamic Republic of Iran

Indicator Khorasan Tehran Fars Khozestan Kermanshah National
average

Drugs available at facility (%) 93 100 88 86 94 92

Drugs prescribed that are
dispensed at facility (%) 97 95 94 93 95 95

Stock-out duration (days)a 20 3 32 69 22 29

Facilities with expired drugs (%) 2 0 1 0.4 0 0.7

Adequacy of storage (score)b 7 9 9 10 8 8

Affordability of drugs (%)c 2

aAnnual number of days on which a key drug was not available in the pharmacy.
bMaximum score 11.
cRatio of treatment cost of pneumonia to the lowest government weekly salary. Prices of the medicines are
the same across the country.
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drug was 41% on average, with a consider-
able variation among centres (ranging be-
tween 3% and 80%).

Adherence of prescribers to standard
treatment guidelines showed only 12% of
prescriptions on average followed national
guidelines for treating uncomplicated diar-
rhoea (range across provinces 0% to
26%); 23% for acute upper respiratory
tract infection (range 13% to 36%); and
66% for mild to moderate pneumonia
(range 51% to 83%) (Table 2).

Table 3 shows in more detail the pre-
scribing habits in surveyed health centres
for treating uncomplicated diarrhoea, acute
upper respiratory tract infection and mild/
moderate pneumonia. In addition to oral re-
hydration salts (in 57% of cases), prescrib-
ers prescribed antibiotics and anti-
spasmodics in 64% and 59% of cases of
diarrhoea, respectively. Although patients
received antibiotics for treatment of acute
upper respiratory tract infection in 77% of

cases, prescribing cough and cold medi-
cines were also common (in 78% of cas-
es). The most used antibiotics for treating
mild/moderate pneumonia was amoxicillin,
followed by procaine penicillin. However,
in 77% of cases patients received only 1
antibiotic for treatment of mild/moderate
pneumonia.

Pharmacy dispensing practices
The quality of the patient information about
drug use was measured using 2 indicators,
quality of drug labelling and patient knowl-
edge (Table 4). The correct drug labelling
criteria for prescriptions (drug name, dos-
age and expiry date) were met in 84% of
the prescriptions on average. The criteria
for adequate patient knowledge about the
dispensed drugs (able to recognize the
drug, its indication and use) were met for
only for 60% of patients, and this was low
in Khorasan (38%) compared with Tehran
(84%).

Table 2 Prescribing indicators in 5 provinces of the Islamic Republic of Iran

Indicator Khorasan Tehran Fars Khozestan Kermanshah National
average

Mean no. of drugs per
prescription 3.8 2.8 3.4 3.7 3.2 3.4

Prescriptions with 1+
antibiotic (%) 58 66 48 64 58 58

Prescriptions with 1+
 injectable drug (%) 42 29 49 50 35 41

Prescriptions following
STG for:

Uncomplicated
diarrhoea (%) 5 26 20 0 8 12
Acute URTI (%) 31 19 36 13 21 23
Mild to moderate
pneumonia (%)a 51 83 44 71 54 66

STG = standard treatment guidelines.
URTI = acute/upper respiratory tract infection.
aOnly 1 antibiotic on prescription.
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Availability of basic information in
facilities
Table 5 shows that the availability of the
national treatment guidelines was high in
most provinces (91% on average), where-
as the Iranian national drugs list was
present in only 6% and 10% of primary
care centres in Khozestan and Kermanshah
provinces respectively.

Assessment of private pharmacies
and warehouses
A rapid assessment of private pharmacies
and regional drug warehouses showed
prices and affordability for different drugs

were the same in public and private phar-
macies. The number of expired drugs was
very low in the private outlets (1.2%). The
situation in the warehouses was also good,
with high drug availability, 94% (lower in
Kermanshah province), short average
stock-out duration (6.6 days per year) and
good quality of storage conditions (9.6 out
of 11).

Discussion

The WHO level 2 indicators enable the eval-
uation of several aspects of the pharmaceu-

Table 3 Prescribing indicators for treatment of 3 common conditions in 5 provinces of the
Islamic Republic of Iran

Indicatora Khorasan Tehran Fars Khozestan Kermanshah National
average

Diarrhoea
Oral rehydration salts (%) 61 68 73 11 61 57
Antibiotic (%) 67 64 64 49 67 64
Antidiarrhoeal (%) 14 39 19 5 13 19
Antispasmodic (%) 62 43 48 70 68 59
Other drugs (%) 59 27 48 76 62 53

Acute/upper respiratory
tract infection

Antibiotic (%) 69 81 64 87 79 77
Antipyretic/analgesic (%) 67 76 76 70 77 73
Cough/cold drugs (%) 83 60 81 75 88 78
Other drugs (%) 54 60 49 47 39 49

Mild/moderate pneumonia
Procaine penicillin (%) 55 75 26 20 20 35
Amoxicillin (%) 47 25 82 55 47 50
Co-trimoxazole (%) 10 18 40 24 28 21
Other antibiotics (%)

0 73 100 88 78 71 77
1 25 0 8 8 21 17
> 1 2 0 4 14 8 6

Antipyretic/analgesic (%) 78 58 82 93 85 84
Cough/cold drugs (%) 84 58 64 75 90 81
Other drugs (%) 48 0 40 41 34 33

aValues shown are percentage of prescribed medicines for the condition.
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tical sector such as patients’ access to
drugs of good quality, rational prescribing
and dispensing, availability of reference in-
formation in the primary care settings as
well as the quality of drug warehouses and
private pharmacies.

The availability of essential drugs in the
primary health centre pharmacies was
good and on average 92% of drugs on the
list were available at the facility. This is
confirmed by the finding that on average
95% of the drugs prescribed by the physi-
cian were dispensed by the health centre
pharmacy. Stocks of essential drugs were
also satisfactory and no drug on the list
was unavailable for more than 1 month on
average. The very low quantity of expired
drugs (only 2/100 centres had more than 1
expired drug on their shelves) and the good

quality of their storage (average score 8.4
on a scale from 0 to 11) confirm the quality
of the pharmaceutical storage systems.

Affordability of drugs was also good.
Our study showed that a complete course
of treatment for pneumonia cost on aver-
age only 2% of the lowest weekly govern-
ment salary. It should be also mentioned
that for the 85% of the population covered
by health insurance only 30% of the price
has to be paid. The retail prices of amox-
icillin powder for suspension and co-tri-
moxazole syrup are lower than the
wholesaler prices reported by the Interna-
tional drug price indicator guide [4]. The
costs of 3 generic drugs with identical
price available across the country were as
follows: procaine penicillin (800,000 IU in-
jection) US$ 0.11; amoxycillin (125 mg or

Table 4 Pharmacy dispensing indicators in 5 provinces of the Islamic Republic of Iran

Indicator Khorasan Tehran Fars Khozestan Kermanshah National
average

Prescriptions with adequate
drug labellinga (%) 76 97 88 84 81 84

Patients with adequate
knowledgeb (%) 38 84 64 59 69 60

aLabelled with drug name, dosage and expiry date.
bPatient able to recognize the drug, its indication and use.

Table 5 Information availability indicators in primary health care facilities in 5 provinces
of the Islamic Republic of Iran

Indicator Khorasan Tehran Fars Khozestan Kermanshah National
average

Facilities with STG
available (%) 100 100 100 83 75 91

Facilities with EDL
available (%) 100 77 95 6 10 57

STG = standard treatment guidelines.
EDL = essential drugs list.
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5 mL of 100 mL suspension) US$ 0.30; co-
trimoxazole (200 mg + 40 mg per 5mL,
100 mL suspension) US$ 0.33.

Physicians’ prescribing habits showed
that the average number of drugs pre-
scribed per prescription was 3.4 overall.
The number of drugs per prescription was
lower in Tehran than other provinces. One
possible explanation for this finding is the
easier access to health care in the capital
where people might visit the physician
more often and have less complicated
problems.

As in many other developing countries
[7], use of antibiotics and injectable formu-
lations was high in the Islamic Republic of
Iran. The high number of prescriptions for
antibiotics (58% on average) may be be-
cause in the majority of the provinces, the
data collected only covered a period of 1
winter month. In Fars province, the data
were collected over a period of 8 months
and 48% of prescriptions contained an anti-
biotic. This result might be closer to the ac-
tual annual average value. The prescription
of injectable drugs was also very high
(41% on average) but varied greatly be-
tween primary care centres. Apparently,
patients and/or physicians still consider
that injections are more effective than oral
drugs. Further investigation is needed to
understand the causes of high variability of
injection prescribing among the different
facilities. Examples of health centres with
good prescribing habits should be studied
and their strategies disseminated to the rest
of the country.

The low adherence of physicians to
standard treatment guidelines is disappoint-
ing, but we have some reservations about
the collection of data. During the survey, it
was sometimes difficult to link the pre-
scriptions to the diagnosis because the pre-
scribed treatment was not written in the
logbook of the doctor (sometimes even the

diagnosis was not recorded) and the pre-
scriptions did not report the diagnosis. The
most accurate result may be the one con-
cerning the treatment of mild to moderate
pneumonia, since the criterion for inappro-
priate prescribing pattern was the presence
of more than 1 antibiotic on a prescription.
Even in this case, one-third of the prescrip-
tions were not in line with the existing stan-
dard treatment guidelines.

Pharmacy dispensing practices were
also assessed. According to the survey cri-
teria, the label of a drug was considered
adequate if it stated the name, the dosage
and the expiry date of the drug. These cri-
teria were met in 84% of the monitored
prescriptions on average. In Khorasan
province, some investigators used stricter
criteria: name of the drug, dosage, duration
of therapy, time of intake (before or after
the meal). For assessing patients’ knowl-
edge about the dispensed drugs, it was
considered necessary that the patient
should be able to recognize the drug, its in-
dication and use for each drug delivered.
On average, these criteria were met for
only 60% of patients. If such a test is re-
peated, it would be interesting to stratify
the answer according to the number of
drugs prescribed. Low knowledge of the
patients about their drugs indicates that
pharmacists do not provide enough infor-
mation to the patients.

The availability of the Iranian national
treatment guidelines was good all over the
country. However, the national drugs list
was missing in the majority of the health
centres in Khozestan and Kermanshah
provinces. A repeated distribution of the
drug list in these regions might be consid-
ered.

The survey included a rapid assessment
of private pharmacies and regional drug
warehouses. The price of drugs is fixed
throughout the country and is the same in
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public and private pharmacies. The number
of expired drugs was very low in the pri-
vate outlets (1.2%). The situation in the
warehouses was also good, with high drug
availability, short average stock-out dura-
tion and good quality of storage conditions.

Conclusions

Strengths of the present system
The survey confirmed the good availability
of essential drugs in the public pharmacies.
The management of drugs in these facilities
is good, storage quality is up-to-standard,
stock-out duration is acceptable, and levels
of expired drugs were low. The system of
centralized drug procurement and distribu-
tion contributed to these achievements. A
MOH drug information service is actively
providing information concerning the safe
and rational use of drugs to health profes-
sionals and to the public [5,6].

Affordability of drugs is very good; the
very low drug price is the result of state
support to the national pharmaceutical in-
dustry, which is highly subsidized. Further-
more, about 85% of the population is
covered by one kind of health insurance,
which pays 70% of the drug price. Com-
pulsory generic prescribing and generic
substitution guarantee a large use of gener-
ic drugs.

Areas for improvement
Drug availability in some regions of the
country needs to be increased and stock-
out duration in some facilities should be re-
duced. Some training in management,
effective procurement systems and organi-
zation of the public pharmacies should be
considered in order to further decrease the
drug stock-out duration in public health
centres.

The recording procedures for diagnosis
and treatment of patients are inefficient and
do not allow a good follow-up of the pre-
scribing patterns of the doctors. Patient di-
agnosis must be linked to patient treatment
in order to allow an efficient monitoring of
prescribing habits and to provide a reliable
national disease pattern map. Both types of
information should be at least recorded in
the physician logbook. A better solution is
to write the diagnosis (or its code) on the
prescriptions. Pilot studies should be
planned to demonstrate the utility of this
procedure.

The knowledge of the patients concern-
ing the drugs they received must be im-
proved in order to guarantee a more rational
use of medicines. Drug information book-
lets (e.g. explaining the rights of the pa-
tients or the rational use of antibiotics and
injectables) should be prepared and dissem-
inated. Media campaigns might also be
considered. The cause of poor counselling
by the pharmacists should be investigated
with proposals for interventions. Written
information should always be provided
with all necessary details (name, dosage,
duration of therapy, time of intake, expiry
date) to assure a rational use of drugs. The
newly developed repackaging system
should be broadly implemented.

Further studies should be undertaken to
understand better the reasons for the high
rate of prescribing antibiotics and injec-
tions and the poor adherence to standard
treatment guidelines by physicians. Appro-
priate administrative and educational strate-
gies should be developed and implemented
to improve prescribing habits. Subsidies to
the pharmaceutical industry should be tar-
geted in a way that does not lead to irratio-
nal drug use owing to the very low price of
the drugs.
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ABSTRACT Children with disabilities may be particularly susceptible to skin disorders, therefore the aim of
this study was to estimate the prevalence of skin disease among such children in Mansoura, Egypt. A total
of 636 students with disabilities (76 blind, 446 deaf–mute and 114 mentally retarded) and 720 sex and age
matched students (control) who did not have these disabilities were given a thorough dermatological exam-
ination. We found 89.5% of blind students, 99.3% of deaf students and 100% of mentally retarded students
had 1 or more skin diseases (both infectious and non-infectious) in comparison to 24.2% of the control group.
Strict hygienic measures, periodic skin examination and health education of persons caring for students with
disabilities are recommended.

Prévalence des maladies cutanées chez des élèves handicapés à Mansoura (Egypte)
RESUME Les enfants handicapés peuvent être particulièrement vulnérables aux maladies cutanées ; le but
de cette étude était donc d’estimer la prévalence des maladies cutanées chez ces enfants à Mansoura
(Egypte). Au total, 636 élèves handicapés (76 aveugles, 446 sourds-muets et 114 arriérés mentaux) et
720 élèves appariés selon le sexe et l’âge (témoins) qui n’avaient pas ces handicaps ont subi un examen
dermatologique complet. Nous avons constaté que 89,5 % des élèves aveugles, 99,3 % des élèves sourds
et 100 % des élèves arriérés mentaux avaient une ou plusieurs maladies cutanées (infectieuses ou non
infectieuses) contre 24,2 % des élèves du groupe témoin. Des mesures d’hygiène rigoureuses, un examen
dermatologique périodique et l’éducation sanitaire des personnes qui s’occupent des élèves handicapés
sont recommandés.
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Introduction

Skin is the mirror of the body. Skin prob-
lems are considered upsetting, especially
by schoolchildren, and are the cause of
much distress. Children with disabilities
may be particularly susceptible to skin dis-
orders, sometimes as a direct consequence
of their disability owing to limitations pre-
venting them from undertaking the normal
care and hygiene of the skin or because of
lack of personal and environmental aware-
ness in children with mental retardation. All
of these may predispose to a number of
skin problems that can add to the child’s
distress, both physically, due to scratching,
itching and pain, and emotionally, due to
embarrassment [1].

This study aimed to determine the mag-
nitude and types of skin problems among
blind, deaf–mute and mentally retarded
school students in Mansoura, Egypt, and to
compare the prevalence of these problems
with students who do not have these dis-
abilities.

Methods

This was a case–control study carried out
in Mansoura, Egypt during the period 15
September to 15 November 2001. The
study group comprised all students enrolled
in 3 institutions caring for blind, deaf–mute
and mentally retarded students. Al-Noor in-
stitution for blind children and Al-Amal in-
stitution for deaf–mute children take
students of both sexes provided there is no
other disabling condition. Both institutions
provide the 3 educational levels of primary
(8 years for deaf-mutes), preparatory and
secondary schools. The school for mental-
ly retarded students provides a rehabi-
litation programme according to the intelli-
gence level of the child, regardless of chro-
nological age. Al-Noor and Al-Amal

institutions provide boarding for many of
their students.

A total of 636 students were examined,
76 who were blind, 446 deaf–mute and 114
mentally retarded. A group of 720 sex and
age matched students was selected from
nearby urban and rural public schools as
the control group. A systematic, random
sample of students from different educa-
tional grades was selected from 3 schools,
2 urban and 1 rural, from each educational
level. The target number was intended to be
equal to the total number of students in the
test group and comparable regarding age,
sex and usual residence of their families.

Visits were carried out to each school
on mutually agreed days. A questionnaire
was completed for each student with the
help of teachers, social workers and nurs-
es. Each student, both cases and controls,
was given a thorough dermatological ex-
amination of skin, hair and nails. Verbal
consent for this examination was obtained
from students themselves after approval by
the responsible authorities. The diagnosis
of skin disease and any associated syn-
dromes was made mainly on clinical exam-
ination.

Data was analysed using SPSS, version
9.5. Chi-squared or Fisher exact test was
used to test significance between groups,
as appropriate; P ≤ 0.05 was considered
statistically significant.

Results

The mentally retarded students were signif-
icantly younger than the blind and deaf–
mute students we studied (χ2 = 26.4,
P ≤ 0.001). No boarding is provided for the
mentally retarded students. The majority of
blind students, 78.9%, were boarding com-
pared to 21.5% of the deaf-mute students
(χ2 = 160.8, P ≤ 0.001). About two-thirds
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(63.2%) of the mentally retarded were male
compared to 43.4% of blind and 51.6%
deaf–mute students (χ2 = 7.9 P ≤ 0.05).
Regarding the onset of disability, 100% of
mentally retarded, 86.1% of deaf–mute and
64.5% of blind students were born with
their disability (χ2 = 47.8 P ≤ 0.001) (Table
1).

Of the mentally retarded students, 40
(35.1%) showed the clinical criteria of
Down syndrome and 2 students showed
the clinical criteria of neurofibromatosis
type 1.

Table 2 shows that 89.5% of the blind,
99.3% of the deaf–mute and 100% of the
mentally retarded students had 1 or more
skin diseases compared to 24.2% of the
control students. This difference was sta-
tistically significant. Also, 59.2% of the
blind, 65.5% of the deaf–mute and 78.9%
of the mentally retarded students had 1 or
more infectious skin diseases compared to

11.4% of the control students, with the dif-
ference statistically significant. A similar
situation was observed regarding non-
infectious skin diseases.

All types of infectious skin disease, bac-
terial, parasitic, fungal and viral, were more
prevalent among each group of students
with disabilities than in the control group of
students without these disabilities (Table
3).

Traumatic scars and abrasions, xerosis
and hyperkeratosis of the skin, papular urti-
caria, eczema, postinflammatory hypo-
pigmentation and hyperpigmentation, ony-
chogryphosis and haematoma under the
nail were all significantly more prevalent
among each test group of students in com-
parison to the control group (Table 4).

Keratosis pilaris was more prevalent
among children who were deaf–mute.
Pityriasis alba, angular stomatitis and light-
ening of hair colour were more prevalent

Table 1 General characteristics of students with disabilities

Characteristic Blind Deaf–mute Mentally retarded Significance
(n = 76) (n = 446) (n = 114) test
No. % No. % No. %

Age (years)
5–9 17 22.4 77 17.3 40 35.1 χ2 = 26.4, P ≤ 0.001
10–14 37 48.7 194 43.5 53 46.5
15+ 22 28.9 175 39.2 21 18.3

Sex
Male 33 43.4 230 51.6 72 63.2 χ2 = 7.9, P ≤ 0.05
Female 43 56.6 216 48.4 42 36.8

Residence
Institute 60 78.9 96 21.5 0 – χ2 = 160.8, P ≤ 0.001
Home 16 21.1 350 78.5 114 100

Onset of disability
Congenital 49 64.5 384 86.1 114 100 χ2 = 47.8, P ≤ 0.001
After birth 27 35.5 62 13.9 0 –
Post-infection 16 21.1 60 13.5 – –
Post-accident 3 3.9 0 – – –
Post-surgery 8 10.5 2 0.4 – –
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Table 2 Prevalence of skin diseases among three groups of children
with disabilities and a control group

Skin Control Blind*** Deaf–mute*** Mentally
disease retarded***

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

Any
No 546 75.8 8 10.5 3 0.7 0 –
Yes 174 24.2 68 89.5 443 99.3 114 100
Significance           χ2 = 138.6        χ2 = 624.4       χ2 = 250.3

Infectious
No 638 88.6 31 40.8 154 34.5 24 21.1
Yes 82 11.4 45 59.2 292 65.5 90 78.9
Significance           χ2 = 117.2        χ2 = 369.7       χ2 = 274.4

Non-infectious
No 581 80.7 16 21.1 13 2.9 13 11.4
Yes 139 19.3 60 78.9 433 97.1 101 88.6
Significance           χ2 = 130.4        χ2 = 666.7        χ2 = 230.5

***P ≤ 0.001.

Table 3 Prevalence of infectious skin disease among three groups of children
with disabilities and a control group

Infectious Control Blind Deaf–mute Mentally
skin diseasea retarded

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

Bacterial 6 0.8 8 10.5*** 61 13.7*** 30 26.3***
Impetigo 5 0.7 5 6.6*** 26 5.8*** 23 20.2***
Boils & folliculitis 1 0.1 3 3.9** 36 8.1*** 8 7.0***

Parasitic 66 9.2 34 44.7*** 227 50.9*** 62 54.4***
Pediculosis capitis 65 9.0 34 44.7*** 227 50.9*** 62 54.4***
Scabies 1 0.1 0 0 1 0.2 2 1.8*

Fungal 10 1.4 15 17.9*** 49 11.0*** 15 13.2***
Tinea capitis 0 – 0 – 7 1.6** 6 5.3***
Tinea versicolor 2 0.3 0 – 9 2.0*** 3 2.6***
Tinea pedis 5 0.7 11 14.5*** 28 6.3*** 7 6.1***
Onychomycosis 3 0.4 6 7.9*** 6 1.3 5 4.4***
Tinea circinata 0 – 0 – 5 1.1** 2 1.8*

Viral 3 0.4 5 6.6*** 14 3.1*** 7 6.1***
Wart 1 0.1 3 3.9** 9 2.0*** 4 3.5***
Herpes simplex 1 0.1 2 2.6* 5 1.1* 2 1.8*
Chicken pox 1 0.1 0 – 0 – 1 0.9

*P ≤ 0.05, ** P ≤ 0.01, ***P ≤ 0.001.
aSome students were simultaneously affected by > 1 infection of the same group.
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among deaf–mute and mentally retarded
students. Alopecia areata was prevalent
among blind and deaf–mute students but

was not recorded in the children in the con-
trol group. Cicatricial alopecia was signifi-
cantly more prevalent among blind students

Table 4 Prevalence of non-infectious skin disease among three groups of
children with disabilities and a control group

Non-infectious Control Blind Deaf–mute Mentally
skin diseasea retarded

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

Traumatic scar &
abrasion 30 4.2 31 40.8*** 267 59.9*** 50 43.9***

Acne vulgaris 80 11.1 12 15.8 60 13.5 12 10.5

Hyperkeratosis 12 1.7 11 14.5*** 136 30.5*** 17 14.9***

Xerosis 2 0.3 12 15.8*** 59 13.2*** 20 17.5***

Keratosis pilaris 2 0.3 0 – 41 9.2*** 2 1.8

Miliaria rubra 86 11.9 14 18.4 37 8.3 18 15.8

Pityriasis alba 13 1.8 3 3.9 60 13.5*** 12 10.5***

Angular stomatitis 0 – 0 – 6 1.3** 14 14.3***

Frictional lichenoid
papules 4 0.6 2 2.6 3 0.7 0 –

Papular urticaria 5 0.7 4 5.3** 51 11.4*** 7 6.1***

Eczema 1 0.1 6 7.9*** 25 5.6*** 5 4.4***

Melanocytic naevi 31 4.3 7 9.2* 35 7.8** 4 3.5

Freckle 18 2.5 2 2.6 23 5.2* 0 –

Post-inflammatory
hyperpigmentation 1 0.1 7 9.2*** 39 8.7*** 4 3.5***

Post-inflammatory
hypopigmentation 7 0.9 14 18.4*** 44 9.9*** 4 3.5*

Café au lait 7 0.9 1 1.3 4 0.9 2 1.8

Vitiligo 0 – 0 – 2 0.4 1 0.9

Cicatricial alopecia 2 0.3 3 3.9* 5 1.1 1 0.9

Dandruff 9 1.3 2 2.6 11 2.5 4 3.5

Alopecia areata 0 – 4 5.3*** 5 1.1** 1 0.9

Hair colour change 1 0.1 1 1.3 6 1.3* 4 3.5***

Leukonychia 6 0.8 5 6.6*** 134 30.0*** 29 25.4***

Nail traumab 0 – 5 6.6*** 30 6.7*** 6 5.3***

Nail clubbing 0 – 0 – 4 0.9* 0 –

Others 2 0.2 2 2.6 12 2.6 3 2.6

*P ≤ 0.05, **P ≤ 0.01, ***P ≤ 0.001.
aSome students were simultaneously affected by > 1 non-infectious skin disease.
bIncludes onychogryphosis and haematoma under the nail.

23 Prevalence of skin diseases.pmd 7/6/2005, 8:03 PM420



Eastern Mediterranean Health Journal, Vol. 10, No. 3, 2004 421

than among students in the other groups
(Table 4).

The following skin diseases were ob-
served as sporadic cases: benign skin
tumour (4 in the deaf–mute group), hae-
mangioma (3 in the deaf–mute group, 1 in
the mentally retarded group), pseudoacan-
thosis nigricans (1 in each of the control
group, the blind group and the deaf-mute
group), neurofibromatosis (2 in the mental-
ly retarded group), Waardenburg syndrome
(1 in the deaf–mute group), skin tags (1 in
the deaf–mute group and 1 in the control
group), albinism (1 in the blind group),
psoriasis, lichen planus and varicose vein
(1 in the deaf–mute group for each condi-
tion).

Discussion

The type and prevalence of disease in any
community reflects the genetic and racial
constitution of its members, their nutrition-
al status, and social and hygiene standards.
Incidence of disease is affected directly
and indirectly by the climate, and is influ-
enced by the quality and quantity of medi-
cal care [2]. School students are an
important sector of any community, so
they are subjects of special consideration
as they are of vital importance to the health
of the community. Children with disabilities
are a vulnerable sector of the community
with some specific problems.

In this study we found that the overall
prevalence of skin disease was significantly
higher in the children in each test group
compared to the children in the control
group.

We classified skin diseases into infec-
tious and non-infectious. A significantly
high prevalence of infectious skin disease
was observed for each test group com-
pared to the control group. Similar findings
have been reported among students with

disabilities in Saudi Arabia [3]. The high
prevalence of infectious skin diseases we
found might be due to poor personal hy-
giene, or perhaps to low standard of living.
The higher prevalence found among men-
tally retarded students might be attributed
to the low level of awareness in this group.
Additionally, skin lesions that would annoy
people who are not mentally retarded may
often go unnoticed.

In this study, the prevalence of bacterial
skin disease was significantly higher
among each of the test groups in compari-
son with the control group. This may be
attributed to the habit of touching and
scratching different parts of the skin, often
seen in such groups. This habit may facili-
tate the spread of bacterial infections. Also,
scratching of individual lesions, e.g. impe-
tigo or folliculitis, may contribute to the
spread of infection to other students. A
higher percentage of bacterial infections
were detected in the children who were
mentally retarded. This is in agreement
with the findings of others [4] who suggest
that low resistance may be responsible for
pyogenic skin infection among mentally re-
tarded people. Also, we suggest that it may
be due to self-injurious behaviour, which is
we have often observed among mentally
retarded students.

As regards parasitic skin infections, pe-
diculosis capitis (head lice) was the most
prevalent infectious skin disease encoun-
tered in the test groups of students, and
was significantly higher than in the control
group. A high prevalence of pediculosis
capitis has previously been reported among
mentally retarded students in Alexandria
[5]. In contrast to our findings, a low prev-
alence of pediculosis capitis was reported
among blind and deaf–mute students in
Saudi Arabia [3]. This can be explained by
the difference in sex ratio: their study in-
cluded only males. However, in our study,
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females accounted for more than two-
fifths of the cases. It has been found that
head lice are more common among females
than males [6]. Scabies was detected in 2
mentally retarded students, statistically sig-
nificantly higher than the control group.

Fungal infections were significantly
higher in children in each test group com-
pared to the control group. Tinea pedis was
the most frequent infection among the
groups examined. Tinea pedis and onycho-
mycosis were more prevalent in blind stu-
dents. This may be because most of these
students (78.9%) live in the institution,
where washing facilities are shared, in-
creasing the chance of infection. Also, we
observed that the blind children were wear-
ing heavier footwear to protect them
against trauma, and that may increase the
chance of contracting tinea pedis.

We found a high prevalence of viral in-
fection in the test groups compared to the
control group. Warts were the most preva-
lent viral infection. Our results were in
agreement with the findings of a study on
blind and deaf students in Saudi Arabia [3].

In our study, the prevalence of non-
infectious skin disease among blind, deaf–
mute and mentally retarded students was
significantly higher than in the control
group. Both the nature of the disability and
the associated day-to-day problems may
explain these high rates. For example, the
high rate of traumatic scars detected
among the deaf–mute students we exam-
ined may be explained by playing football,
which is a common recreation [7] that pre-
disposes them to outdoor accidents and
consequent trauma. With mentally retarded
students, these scars may be a result of ag-
gressive behaviour when angry, which may
predispose the children to accidents and
consequent trauma. Self-injurious behav-
iour is a serious problem that is not uncom-
mon among individuals with mental

retardation and could explain these trau-
matic scars. It has been reported that phys-
ical injury such as excoriation, scar, callus
formation, haematomas and local infec-
tions are common among children with dis-
abilities [8]. Traumatic scars among blind
students could be attributed to difficulty in
mobility, making them prone to indoor ac-
cidents and trauma [7].

Prevalence of localized hyperkeratosis
was significantly higher in all the test
groups compared to the control group. In a
previous study, high prevalence of hyperk-
eratosis and roughness of the skin among
mentally retarded students was observed
[5]. Multiple traumas and the habit of
touching the skin continuously may predis-
pose to this condition. Also, hyperkeratosis
may reflect the presence of Down syn-
drome in mentally retarded students [9].
There were 40 such children in the group
we studied.

Xerosis, pityriasis alba, angular stomati-
tis and follicular hyperkeratosis (keratosis
pilaris) were all observed at higher rates
among the test groups in our study com-
pared to the control group. Such diseases
may reflect nutritional deficiency. Multiple
vitamin deficiency may predispose to these
symptoms and may reflect negligence of
the staff in the institutions where those
handicapped students are resident or it may
reflect their low socioeconomic standard.
Also, xerosis may be one of the criteria of
Down syndrome, as reported by others
[5,10].

Pityriasis alba was more prevalent
among the deaf–mute students. This could
be attributed to the frequent exposure of
these students when playing football to
sunlight and cold winds, leading to exces-
sive dry skin, which predisposes to this
condition.

We found the prevalence of eczema
(atopic dermatitis, contact dermatitis, ecze-
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ma of the hand) was significantly higher
among the children with disabilities in com-
parison to the children in the control group.
Contact with irritant as soap and detergents
without risk perception may play a role in
increasing the frequency of eczema among
students who have disabilities. Additionally,
the observed dry skin among this group,
frequent trauma and scratching the skin are
all factors which may aggravate eczema.
Also, many are unduly susceptible to
stress, which is another aggravating factor.

We found that the prevalence of papular
urticaria was significantly higher among
each group of the handicapped in compari-
son to the control. This may be attributed
to the children being unaware of the ante-
cedent bite as some students may not see
or hear the insect. Also, many blind and
deaf–mute students live in the institutions,
with shared bedrooms where they are ex-
posed to insects. Furthermore, mentally re-
tarded students may hold or come in
contact with infected pet animals that in-
crease the chance of infestation by fleas
and mites.

Many hair changes were detected
among the students in the test groups.
Alopecia areata was significantly higher
among blind and deaf–mute students in
comparison to the control group. This may
be attributed to stressful life events in these
groups. Cicatricial alopecia was signifi-
cantly higher among blind students than
students in the control group. This may be
attributed to a greater exposure to trauma
and accidents. Scars from previous opera-
tions for brain tumours which were found
among some blind students may be another
explanation. Change in hair colour was de-
tected in 1.3% of deaf–mute students and
among 3.5% of mentally retarded students.
These may be associated with the syn-
dromes of deafness, such as Waardenburg
syndrome (1 case). Also, in Down syn-

drome (40 cases), the hair is often hypop-
igmented [11].

Only 1 case of Waardenburg syndrome
was detected among the deaf–mutes. This
syndrome is characterized by deafness and
pigmentary disorders of the eyes, hair and
skin. In a study from South Africa,
Waardenburg syndrome was detected
among 2.7% of deaf students [12]. This
difference might be attributed to racial fac-
tors.

Nail changes in the form of leukonychia
were significantly more prevalent among
the students who had disabilities in com-
parison to the control group. It was most
prevalent among deaf–mute students. This
condition may be congenital or acquired. It
has been reported that total leukonychia
may be associated with deafness [13]. Fre-
quent trauma may explain the high preva-
lence of leukonychia among students who
have mental or physical disabilities.

Traumatic nail changes were found
among 6.6% of blind students, 6.7% of
deaf-mute students and 5.3% of mentally
retarded students. This is in agreement
with the findings of Ismail et al. (1997)
who reported nail changes among 6.8% of
mentally retarded students [5].

Conclusions

We conclude that in the population we
studied there was high prevalence of infec-
tious and non-infectious skin disease in
each group in comparison with the control
group. This may reflect some negligence
and poor personal hygiene in some stu-
dents. Although these handicapped stu-
dents were covered by the school health
insurance programme, it seems that the
care provided was inadequate. Because of
the higher prevalence of skin conditions,
school doctors and nurses need dermato-
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logic training. Periodic skin examination is
of vital importance for all people with dis-
abilities to reach a proper diagnosis and to

offer treatment. Health education for teach-
ers and parents on sound personal hygiene
and clean environment is recommended.
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The presence of dental fluorosis in
the permanent dentition in Doha
A. Khalid1
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ABSTRACT The main purpose of this study is to draw attention to the presence and the severity of dental
fluorosis in Doha (Qatar) through the high level of registered cases of fluorosis found among the groups
examined. Of 4800 people aged 8–50 years, 2654 (55.29%) had dental fluorosis of some degree. This
problem urgently requires more studies throughout the country to provide an accurate assessment.

Présence de fluorose dans la dentition permanente à Doha
RESUME Cette étude avait pour objectif principal d’attirer l’attention sur la présence et la gravité de la
fluorose dentaire à Doha (Qatar) du fait du nombre élevé de cas enregistrés de fluorose trouvé dans les
groupes examinés. Sur les 4800 personnes âgées de 8 à 50 ans, 2654 (55,29 %) avaient une fluorose
dentaire à un certain degré. Ce problème nécessite impérativement des études plus poussées dans
l’ensemble du pays pour permettre une évaluation exacte.
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Introduction

Dental fluorosis is one of main epidemic
dental diseases which affect people where
the intake of fluoride exceeds normal levels
at the time of tooth formation. A fluoride
concentration of 0.5–1.2 mg/L is an ac-
cepted level in water [1]. The severity in-
creases with increase in fluoride intake
[2–10]. This disease occurs due to toxic
effects on the ameloblast cells during the
formative stage of tooth development, lead-
ing to defective enamel formation [8–10].
The disease starts as chalky-white spots,
which later turn to brown [8]. Contra-
lateral teeth, and to a certain extent upper
and lower teeth, show similar severity of
fluorosis [11,12].

Fluoride is obtained from air originating
in fluoride-containing soils, gases, industri-
al water and burning domestic coal and
from foodstuffs such as fish, cereals, ba-
nana, potato and tea. Well-water may con-
tain up to 10 ppm fluoride or even more
[12]. Individual susceptibility to fluorosis is
variable [13–17].

Several types of dental treatment for
fluorosis have been reported [16]. Addi-
tionally, high fluoride content could be re-
duced using granulated bone charcoal
household de-fluoridation of water for
drinking and cooking [13].

This study was carried out to investi-
gate the prevalence of dental fluorosis in
Doha as an initial parameter for Qatar State,
where no studies on this problem have been
done.

Methods

A simple survey was made after examina-
tion for dental fluorosis of people of both
sexes between the ages of 8 and 50 years in
Doha who attended Gharafa Medical Com-
plex from April 2000 to February 2003.

The permanent teeth were the only ones
examined. The examinations were carried
out by 1 dentist to standardize the readings.
The total number of people examined was
4800. Each person’s teeth were carefully
examined in natural light after they were
dried [2,12,18]. The Jackson index of den-
tal fluorosis was used for classification
owing to its simplicity to apply and evaluate
(Table 1) [2,18,19]. The results were clas-
sified according to age and severity.

Results

Table 2 and Figure 1 demonstrate the inci-
dence and class of fluorosis in each age
group, and clearly show the prevalence of
more advanced fluorosis in the older age
groups.

The results show that 2654 persons
(55.29%) of the 4800 examined had dental
fluorosis at different stages. Class II and
Class III fluorosis was more common in
the 15–24 and 25–50 age groups, while
Class I was more frequent in the 8–14 age
group (Figure 1).

Table 1 Jackson index of dental fluorosis

Class Criteria

I White areas < 2 mm

II White areas ≥ 2 mm

III Brown areas < 2 mm, irrespective
 of presence of white areas

IV Brown areas ≥ 2 mm irrespective
of presence of white areas

V Horizontal white lines irrespective
of presence of non linear areas

VI Brown or white areas or lines
associated with pits or hypoplastic areas
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Discussion

These results can be explained by the cu-
mulative effects of fluoride in the body and
on teeth. The teeth of older patients are ex-
posed to the effects of fluoride for longer
than those of younger people. Consequent-
ly, they will establish the secondary fea-
tures of fluorosis [10,11,14–17]. Hence,
Class V fluorosis was found only in older
patients (25–50 years).

The findings of this study are in accor-
dance with those of studies which have

been done on the prevalence of dental
fluorosis in other parts of the world
[2,3,14,15,17–19]. No research has yet
been done to identify the extent of this
problem in the Gulf area, so this study
draws attention to the existence of the
problem in this area. Moreover, this is the
first study which has been done to examine
the extent of the condition in Qatar. An
evaluation study to compare the distribu-
tion pattern and the etiology of fluorosis in
Qatar is required.

Table 2 Distribution of fluorosis in 4800 patients in Doha according to the Jackson index

Age No. No. patients % Class %a Class %a Class %a Class %a Class %a

(years) patients with I II III IV V
examined fluorosis

8–14 800 187 23.38 123 65.78 64 34.22 _ _ _ _ _ _

15–24 1500 609 40.60 111 18.23 207 34.00 267 43.84 24 3.94 _ _

25–50 2500 1858 74.32 336 18.08 958 51.56 424 22.82 85 4.57 55 2.96

Total 4800 2654 55.29 570 21.48 1229 46.31 691 26.04 109 4.11 55 2.07

aPercentage of the total number with fluorosis.

Figure 1 Prevalence of fluorosis in three age groups according to Jackson index

years
years

years
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Causes of drinking-water contamination in rain-fed cisterns in three villages in Ramallah and Al-
Bireh District, Palestine
ABSTRACT We studied the biological characteristics of drinking-water in three villages in Ramallah and al-
Bireh district, by testing the total coliforms. Water samples were collected from rain-fed cisterns between
October and November 2001. The results show that 87% of tested samples of drinking-water were highly
contaminated and in need of coagulation, filtration and disinfection based on the World Health Organization
guidelines for drinking-water, and 10.5% had low contamination and were in need of treatment by disinfection
only. Only 2.5% of the tested samples were not contaminated and were suitable for drinking without treat-
ment. The main cause of drinking-water contamination was the presence of cesspits, wastewater and solid
waste dumping sites near the cisterns.

Causes de la contamination de l’eau de boisson dans les citernes d’eau de pluie dans trois villages
du district de Ramallah/Al-Bireh (Palestine)
RESUME Nous avons étudié les caractéristiques biologiques de l’eau de boisson dans trois villages dans le
district de Ramallah/Al-Bireh par la recherche des coliformes totaux. Des échantillons d’eau ont été prélevés
dans des citernes d’eau de pluie entre octobre et novembre 2001. Les résultats montrent que 87 % des
échantillons d’eau de boisson analysés étaient fortement contaminés, dans ce cas il est nécessaire de
procéder à une filtration, une désinfection et une coagulation sur la base des directives OMS de qualité pour
l’eau de boisson, et que 10,5 % étaient faiblement contaminés, auquel cas un traitement de désinfection
uniquement est nécessaire. Seuls 2,5 % des échantillons analysés n’étaient pas contaminés et l’eau était
propre à la consommation sans traitement. La principale cause de contamination de l’eau de boisson était la
présence de puits perdus, d’eaux usées et de dépotoirs de déchets solides à proximité des citernes.
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SUMMARY To determine the efficacy of ultrasonographic assessment of uterus size in women of reproduc-
tive age, we conducted a cross-sectional analytic study of 231 women aged 15–45 years in Babol, northern
Islamic Republic of Iran. Mean uterus size was 86.6 mm × 49.6 mm × 40.6 mm overall, 72.8 mm × 42.8 mm
× 32.4 mm for nulliparous women and 90.8 mm × 51.7 mm × 43.0 mm for multiparous women. Mean age was
31.7 ± 9.6 years and mean body mass index (BMI) was 24.7 ± 4.0 kg/m2. Uterus size was significantly
associated with parity and age, but not with BMI. Our findings show a greater mean uterus size than reported
by others. Ultrasonographic measurement of uterus size is valuable for predicting pathologies associated
with abnormal uterine size.

Introduction

Knowledge of the normal dimensions of the
uterus is important for evaluating the health
status of women and for forecasting the
risk of developing some of the many dis-
eases seen by gynaecologists and obstetri-
cians. Ultrasonography is particularly
suited to the diagnostic investigation of
uterine size because it limits the patient’s
exposure to ionizing radiation, permits
multi-sectional scanning of organs and is
convenient and relatively inexpensive to use
[1].

It is currently possible to predict the de-
velopment of diseases such as uterine myo-
ma and adenomyosis if the specific
sonographic measurements are known [2].
Vaginal and abdominal sonography are ef-
fective for determining the dimensions of
the uterus, allowing the organ to be exam-

ined to a potential depth of 10 cm (if the
patient retains a full bladder). It is neces-
sary to use a transmitter with a long focal
centre, for which real-time scanning is the
method of choice [3].

The 3 dimensions of the uterus must be
assessed. Length is measured from the
fundus to the external os. The anteroposte-
rior diameter is the maximum length in the
midsagittal section of the body of the uter-
us in the anteroposterior direction. For
evaluation of the length and anteroposterior
diameter, the probe is located on the supra-
pubic area in a longitudinal direction. For
estimation of uterine width, it is suggested
that the transducer be rotated up to 90
degrees to facilitate assessment of the
transverse diameter. Uterine width is the
maximum measurement obtained in a
cross-section of the fundus [4,5].
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The form and size of the uterus change
with an individual’s age and obstetric histo-
ry. During fetal life, the size of the uterus
initially increases at a slow rate until the end
of the first trimester, after which it increas-
es in size at a faster rate due to the in-
creased production of maternal estrogen.
Immediately after delivery the size of the
uterus decreases, a result of the cessation
of maternal estrogen.

Between the ages of 2 and 8 years, uter-
ine length is less than 35 mm, with an an-
teroposterior diameter of 10 mm [4,7].
During puberty, the ovaries begin to secrete
hormones. At this time, the uterus is a pear-
shaped organ. During a woman’s lifetime,
the changes in morphology of the uterus
result from changes to the muscular layer,
particularly in the body portion [6]. The
fundus of the uterus becomes thicker with
each pregnancy. After menopause, the fun-
dus reverts to its pubertal form in such a
way that it can be palpated over the cervix,
at which time its size is similar to that of a
cup. A length of 10 cm is considered to be
normal for a woman of reproductive age
[8].

It is known that growth criteria (height,
weight, other body indices) are influenced
by race, heredity, environment and nutri-
tion [9,10]. We therefore sought to investi-
gate the normal dimensions of the uterus in
Iranian women, mindful that any abnormal-
ity in uterine dimensions may be suggestive
of a pathologic condition.

Methods

Following approval by the research com-
mittee of Babol University of Medical Sci-
ences teaching hospital, an analytical
descriptive cross-sectional study was con-
ducted on a cohort of 231 healthy women
of reproductive age (15–45 years). Women
with abnormal uterine anatomy, uterine

bleeding or pathology of the pelvis were
excluded from the study. The study had the
approval of the local ethics committee and
informed consent was obtained from all
participants.

In measuring the uterus by sonography,
factors such as pressure exerted by adja-
cent organs and the woman’s menstrual
period were considered. Height, weight,
parity and age were also recorded. The
women were divided into 2 groups based
on parity: nulliparous (never having borne
children) and multiparous (having borne
≥ 1 child). They were further classified ac-
cording to body mass index (BMI) into
acceptable (BMI 20–24.99 kg/m2), over-
weight (BMI 25–29.99 kg/m2) and obese
(BMI ≥ 30 kg/m2).

Sonography was carried out by a
sonographist using abdominal sonography
equipment (Shimadzu convex probe, 3.5
MHz). Data were analysed using SPSS
software and interpreted using Student t-
test, Pearson correlation coefficient and
analysis of variance.

Results

Of the 231 women in the study, 54 (23.4%)
were nulliparous and 177 (76.6%) multipa-
rous (mean parity: 2.7 ± 2.4 children).
Mean uterine size overall was 86.6 mm ×
49.6 mm × 40.6 mm (length × width ×
anteroposterior diameter). Uterine size was
significantly correlated with parity (P
< 0.001) (Table 1).

Mean age was 31.7 ± 9.6 years. Uterine
size was also significantly correlated with
age (P < 0.001). Mean weight was 65.5 ±
10.5 kg, mean height 162.9 ± 5.9 cm and
mean BMI 24.7 ± 4.0 kg/m2, with 48.8% of
the women in the study with BMI 20–24.99
kg/m2, 39.9% with BMI 25–29.99 kg/m2

and 11.3% with BMI ≥ 30 kg/m2 (Table 2).
It is clear from the data on Table 2 that
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there is no statistically significant correla-
tion between BMI and uterus size.

Discussion

The results of our study differ from those
obtained by a number of previous research-
ers elsewhere. Our finding of an overall
mean uterus size of 86.6 mm × 49.6 mm ×
40.6 mm (length × width × anteroposterior
diameter) contrasts with that of Warwick
and Banister (mean uterus size 75.0 mm ×
25.0 mm × 50.0 mm) [11]. Our finding of
mean uterus size for nulliparous and multi-
parous women of 72.8 mm × 42.0 mm ×

32.4 mm and 90.8 mm × 51.7 mm × 43.0
mm respectively also contrasts with the
1994 results of Holt et al. (70.0 mm × 40.0
mm × 40.0 mm for nulliparous women)
[2], the 1997 results of Waldroup and Liu
(80.0 mm × 30.0 mm × 55.0 mm, all wom-
en) [4], and the 1991 results of Sanders
(60.0–90.0 mm × 40.0 mm × 40.0 mm for
nulliparous women) [7]. Our findings were
similar to the 1997 investigations of
Cunningham in which the length of the
uterus was reported to be 60.0–80.0 mm in
nulliparous women and 90.0–100.0 mm in
multiparous women [12].

Table 1 Mean uterus size according to parity of 231 healthy women aged
15–45 years, Babol, Islamic Republic of Iran, 1999–2000

Parity Age (years) Uterine dimensions (mm)
mean ± SEM Length, Anteroposterior Width,

mean ± SEM diameter, mean ± SEM
mean ± SEM

Nulliparous
(n = 54) 21.5 ± 0.7 72.8 ± 1.3 32.4 ± 0.1 42.8 ± 1.2

Multiparous
(n = 117) 34.3 ± 0.6 90.8 ± 1.1 43.0 ± 0.8 51.7 ± 0.7

P-value < 0.001 < 0.001 < 0.001 < 0.001

SEM = standard error of the mean.

Table 2 Mean uterus size according to BMI of 231 healthy
women aged 15–45 years, Babol, Islamic Republic of Iran,
1999–2000

BMI (kg/m2) Uterine dimensions (mm)
Length, Anteroposterior Width,

mean ± SEM diameter, mean ± SEM
mean ± SEM

20–24.99 (n = 113) 86.5 ± 1.5 40.3 ± 0.9 49.9 ± 0.9

25–29.99 (n = 92) 87.3 ± 1.9 39.9 ± 1.1 49.2 ± 1.2

≥ 30 (n = 26) 88.8 ± 2.6 44.5 ± 2.0 49.3 ± 2.6

P-value 0.787 0.148 0.882

SEM = standard error of the mean.
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The difference in uterus measurements
obtained in our study from those reported
in other countries may be due to the impact
of factors such as race, heredity, environ-
ment and diet. Our finding of a marked dif-
ference in the mean uterine size of
multiparous and nulliparous women owing
to the effects of delivery on the uterus is in
accordance with the findings of Waldroup
and Liu and Cunningham [4,12].

The direct correlation between age and
uterus size seen in our study (which is in
agreement with the findings of Waldroup
and Liu) may be due to changes over a
woman’s lifespan in ovarian estrogen se-
cretion. Uterine growth continues during
the reproductive years of a woman’s life
and ceases at menopause, ultimately re-
gressing in size to approximate its pubertal
form [4]. This pattern was borne out in the
present study.

The mean BMI of 24.7 ± 4.0 kg/m2 seen
in the study was not significantly correlated
with uterus size. Of the 231 women in the
study, 48.8% had acceptable BMI values,
39.9% were overweight and 11.3% were
obese. These results contrast with the find-
ings of Spiroffe and Galass [9], where
mean BMI was 26.3 kg/m2, however, as in
our study, 10–12% of their subjects had a
BMI ≥ 30 kg/m2. In the present study, the
mean uterus size for women with an ac-
ceptable BMI was 86.5 mm × 49.9 mm ×
40.3 mm (length × width × anteroposterior
diameter), for women in the overweight
group, 87.3 mm × 49.2 mm × 39.9 mm
and for women in the obese category,
88.8 mm × 49.3 mm × 44.5 mm. In a re-
view of the literature, we were unable to
locate any studies in which the relationship
between BMI and uterus size had been in-
vestigated.
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SUMMARY Over the last 15 years the government of Nepal has issued postage stamps as a way of raising
awareness of health issues in the general population and especially in remote communities. The topics
covered by 8 different stamps are good child health care practices, combating drug abuse, hazards of
smoking, prevention of AIDS, prevention of blindness due to cataract, fighting cancer and rehabilitation of
disabled people.

Introduction

Health education is an essential tool of com-
munity health to inform and motivate people
to adopt and maintain healthy practices and
lifestyles. To increase awareness of the cur-
ability and preventability of certain diseases
among the general public, mass media such
as television, newspapers and posters are
generally employed [1]. Another innovative
method of health promotion that reaches ev-
ery member of the population are postage
stamps. We show here a collection of post-
age stamps that have been issued in the last
15 years by the government of Nepal postal
services department, the Nepal Philatelic Bu-
reau in Kathmandu.

The stamps

Eight stamps have been published with a
message about public health, using pictures
and slogans in both Nepalese and English
(Figure 1). The topics covered are: child

health care (2), drug abuse (1), smoking
hazards (1), fighting cancer (1), preven-
tion of AIDS (1), prevention of blindness
due to cataract (1) and rehabilitation of
disabled people (1).

Childcare
In order to promote standard recommen-
dations [1,2] for the improvement of
childcare and immunization in Nepal, a 1-
rupee stamp with the message “Save and
develop the children” was published in
1989. Four pictures illustrate good child-
care practices: breastfeeding, weighing
the child, immunization of a child and giv-
ing oral rehydration solution to a sick
child. In another 1 rupee stamp published
in 1994, the picture shows a nurse admin-
istering polio drops to a child in a primary
health centre.

Drug abuse, smoking and cancer
Drug abuse is a preventable chronic re-
lapsing disease and continuous mass me-
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dia campaigns are needed to highlight the
consequences of drug addiction [3]. A 60-
paise postage stamp was published with the
slogan, “Combating drug abuse drug traf-
ficking SAARC year 1989” and the logo of
the South Asian Association for Regional
Cooperation (SAARC).

At present, about 4 million people a year
die of tobacco-related diseases and current
trends could result in 8.4 million annual
deaths by the late 2020s [4]. A 1-rupee
postage stamp was published in 1994 with
the message “Smoking is injurious to
health”. This has an illustration showing a
“No smoking” logo with a picture of a heart
and symbolic representation of lungs, and
below it the zodiac symbol for Cancer the
crab. Above it is written “Smoking takes
away life”.

Certain forms of cancer are amenable to
surgical removal, while others respond
favourably to radiation or chemotherapy or
both [1]. A 2-rupee postage stamp was
published in 1995 worth with the slogan “If
treated early cancer can be cured”. This
stamp has picture of lungs with a symbolic
representation of cancer and a red cross on
the top of the figure.

HIV/AIDS
Around the world, the many early commu-
nity-based HIV/AIDS prevention pro-
grammes were based on the assumption
that self-awareness of risk behaviour and
knowledge about modes of transmission
were sufficient to stop the spread of the vi-
rus [5]. In 1993, the government of Nepal

Figure 1 Collection of Nepalese postage stamps with health promotion messages
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published a postage stamp worth 1 rupee
with a message, “Be careful, use new nee-
dles for injection, avoid indiscriminate sex
and use condoms”. A picture shows the
world surrounded by symbolical HIV virus,
and the slogan “World AIDS Day”.

Disability
Cataract accounts for 72% of cases of
blindness in Nepal [1]. A commemoration
1-rupee postage stamp was issued in 1998
with the slogan “Save sight, prevent blind-
ness” to make people aware of the curabil-
ity of cataract through surgery. The stamp
has 2 pictures: 1 showing cataract and an-
other showing a person helping a blind per-
son to cross the road.

Disability has been classified as a re-
striction or inability to perform an activity
in the manner or within the range consid-
ered normal, depending on age, sex, social
and cultural factors [6]. A resolution of the
Economic and Social Commission for Asia
and the Pacific (ESCAP) in 1992 declared
the period 1993 to 2002 as the Asian and
Pacific decade of disabled people. The pri-

mary focus of the decade of action was the
expansion of opportunities for the full par-
ticipation of people with disabilities in soci-
ety and their equality in the development
process. The 10-rupee stamp with the title
“Asian and Pacific Decade of Disabled Per-
sons 1993–2002” was published in 1998 to
commemorate the decade. It shows a dis-
ability symbol and 4 disabled people at their
work.

Discussion

Although modern modes of electronic
communication such as telephones and
email are available in the cities and towns of
Nepal, these are less common in the remote
areas of the country. Most people still make
use of the postal system. We believe that
using postage stamps with pictures and
slogans to promote different aspects of
health is a useful method to inform the gen-
eral public about various health problems
and prevention.
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Introduction

Aplastic anaemia is a rare disease with a
major risk of materno-fetal morbidity and
mortality [1]. It is characterized by pancy-
topenia and hypocellular bone marrow [2].
Infections and bleeding remain the main
cause of death in these patients [3]. Aplas-
tic anaemia has rarely been described in
pregnancy; only a few cases of pregnancy
complicated by aplastic anaemia are report-
ed in the literature and most of them had
unsuccessful pregnancies [4,5].

Aplastic anaemia may develop during
pregnancy and sometimes improve sponta-
neously after delivery [6]. The etiology is
uncertain. However, hormonal imbalance
and increased estrogen levels during preg-
nancy may play a role in the pathogenesis
[7]. Alternatively, the pregnancy itself may
induce or aggravate bone marrow hypopla-
sia, which means that the damaged bone
marrow of patients with aplastic anaemia
cannot respond normally to the stress of
pregnancy and the immunosuppression
might result in a decrease in circulating
blood cells [8].

In most cases of pregnancy-associated
aplastic anaemia the only treatment needed
is supportive treatment with blood and
platelet transfusions as needed and antibiot-
ics when required. A successful outcome

can be best accomplished with the close
clinical collaboration of the haematologist
and the obstetrician. In this paper we report
a successful outcome of pregnancy fol-
lowing a diagnosis of aplastic anaemia.

Case report

A 28-year-old Palestinian woman, parity 2,
was referred to the King Hussein Medical
Centre from the West Bank of Jordan with
the diagnosis of aplastic anaemia at 25
weeks gestation. Her initial presentation
was of general weakness, loss of appetite
and easy bruising at 16 weeks gestation.
There was no history of any medical illness
or any drug intake in the past or during
pregnancy. Her previous pregnancies were
uncomplicated.

On examination, she was found to have
pallor. There was no lymphadenopathy or
organomegaly. Fundal height of the uterus
corresponded with the period of gestation.
Ultrasound examination revealed a normal
fetus consistent with gestational age.
Routine blood count showed haemoglobin
of 4.7 g/dL, white blood cell count
2.1 × 109 /L and platelets 18 × 109 /L. The
reticulocyte count was 0.6%. Serum iron,
total iron binding capacity and serum vita-
min B12 were within normal limits. Viral ti-
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tres were negative to parvovirus, hepatitis
A, hepati-tis B and cytomegalovirus. The
woman screened negative for human im-
munodeficiency virus. Bone marrow aspi-
rate and trephine biopsy were markedly
hypocellular with decreased numbers of all
haemopoietic elements. Myeloid and eryth-
roid maturation was normal. This was con-
sistent with the diagnosis of aplastic
anaemia.

The patient was counselled about the
severity of the disease and its unpredictable
course during pregnancy. However, she
decided to continue with the pregnancy.
The patient was hospitalized and after 4
units of packed red blood cells transfusion
and 4 units of platelets her haemoglobin
level increased to 9.5 g/dL and platelet
count to 55 × 109 /L. Thereafter, although
the patient was given 500 mg methyl pred-
nisolone for 3 days intravenously, no ap-
parent benefit was obtained.

The woman was admitted 8 times to
hospital throughout the pregnancy. Her
main complaint was of general weakness
and easy bruising. She was transfused a
total of 10 units of packed red blood cells
and 40 platelet transfusions to keep her
haemoglobin level above 9 g/dL and platelet
count more than 25 × 109 /L. Despite the
high number of admissions, the patient kept
reasonably well throughout the pregnancy
with no major complications.

The fetus was monitored via routine fe-
tal surveillance tests, which were reassur-
ing until 36 weeks gestation when the baby
was showing signs of growth restriction.
Fetal Doppler showed normal cardiac
signs.

Dexamethazone was given and birth
was induced at 38 weeks of gestation with
intravaginal prostaglandin E2 gel. Steroids
and prophylactic antibiotics were started
and single donor platelet transfusion was
made at the time of induction. The patient

also received 3 units of blood. Her haemo-
globin level was 9.5 g/L and platelet count
was 63 × 109 /L. After 8 hours of labour,
she delivered vaginally a healthy male baby
weighing 2050 g with good Apgar scores.
She did not have any postpartum haemor-
rhage or infection. She was started on cy-
closporin 300 mg/day and was discharged
home on the 4th day after delivery.

At 1 month follow-up, the patient’s
haemoglobin was 9.5 g/dL, white blood
cell count 5.1 × 109 /L and platelet count
65 × 109 /L. Following this, she returned to
the West Bank area and was lost to follow-
up.

Discussion

Aplastic anaemia has rarely been described
in pregnancy. It is a very serious event
threatening the lives of both the mother and
the fetus. The mortality is more than 20%
and is mainly due to haemorrhage and sep-
sis [9]. The etiology is uncertain, and the
treatment of choice, bone marrow trans-
plant, is contraindicated in pregnancy.
Thus, the occurrence of this complication
during gestation presents a management
challenge [7].

Pre-existing aplastic anaemia associated
with pregnancy has a better prognosis than
when it occurs during pregnancy [10]. The
relationship between pregnancy and aplas-
tic anaemia has become a matter of specu-
lation. There is no conclusive evidence to
implicate pregnancy as an etiological factor
for aplastic anaemia [11]. However, some
researchers have supported the association
of pregnancy with aplastic anaemia by the
fact that it can relapse in subsequent preg-
nancies and it resolves with pregnancy ter-
mination [12,13]. Because of the medi-
cations required, fetal haemorrhage and in-
fection risks especially during the pregnan-
cy, the patient with a plastic anaemia should
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be counselled about the dangers of preg-
nancy. If the disease is detected in the first
trimester, pregnancy termination should be
considered [9].

The management of aplastic anaemia in
pregnancy includes the treatment of the
disease itself with supportive management,
which will depend on the severity of the
aplastic anaemia and consideration for the
welfare of the fetus. Clearly, the stage of
the pregnancy and the patient’s wishes
must be taken into account. Bone marrow
transplant is definitely contraindicated in
pregnancy because the pre-transplant im-
munosuppressive regime is toxic to the de-
veloping fetus. Bone marrow transplant
must therefore be delayed until the preg-
nancy is terminated or until after delivery
[13]. Continuous intensive haematological
support given repeatedly during pregnancy

remains the best management for these pa-
tients. White blood cell transfusion is re-
quired only in severe infections. Ideally,
HLA-matched platelets or single donor
platelet transfusion should be transfused to
prevent cross-immunization [14]. Steroids,
antithymocyte globulin therapy and cy-
closporin are the other treatments available
to resolve haematopoiesis [15].

Our patient had a successful outcome
but was unfortunately lost to follow-up.
She was warned about the possible need
for bone marrow transplant in the future.

In conclusion, intensive haematological
support given repeatedly during the preg-
nancy and close liaison between haematol-
ogist and obstetrician was of prime
importance in the successful management
of this case.
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Managing complications in pregnancy and childbirth. A guide for
midwives and doctors now available in Arabic

Managing complications in pregnancy and childbirth. A guide for
midwives and doctors is now available in Arabic. This manual is writ-
ten for midwives and doctors at the district hospital who are respon-
sible for the care of women with complications of pregnancy,
childbirth or the immediate postpartum period including immediate
problems of the newborn. The emphasis of the manual is on rapid
assessment and decision making. The clinical action steps are
based on clinical assessment with limited reliance on laboratory or
other tests and most are possible in a variety of clinical settings
(e.g. district hospital or health centre). The Arabic translation is avail-
able from: World Health Organization Regional Office for the Eastern
Mediterranean, Abdul Razzak Al Sanhouri Street, P.O. Box 7608, Nasr
City, Cairo 11371,  Egypt (Telephone: (202) 670 25 35; Facsimile:
(202) 670 24 92 or 670 24 94).
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Introduction

Providing adequate amounts of safe blood
is the prime objective of any blood transfu-
sion service. Over the last two decades, ef-
forts have been directed at decreasing the
risk of transmission of diseases through
transfusion. Reducing viral risks through
expansion of donor history screening, im-
provements in testing for infectious disease
markers and virus inactivation of blood
products have met with much success
[1,2]. However, transfusion of blood com-
ponents still bears a certain element of risk.
None of the current practices of donor se-
lection or testing guarantee zero risk. There
are several reports of transfusion-transmit-
ted diseases, with varying incidence, con-
tracted even after the transfusion of
properly tested blood [2,3]. There are no
such reports from the population in Oman.

Shortage of blood is a global problem. It
is more common in developing countries,
as a result of rapid industrialization and ad-
vances in technology leading to the estab-
lishment of more modern medical facilities.
As a consequence, transfusion services
frequently experience pressure to mobilize
blood and blood products at short notice.

We report our experience from Oman in
the management of a case of thrombotic

thrombocytopenic purpura (TTP) that
highlights the importance and the problems
in organizing and supplying enough safe
blood and blood components. For this pa-
tient, large amount of blood components
had to be mobilized at short notice. Al-
though the patient received blood compo-
nents and products originated from several
hundred donors, she did not contract any
transfusion-transmitted disease.

Management of the case

A 23-year-old female patient of Omani na-
tionality was referred to the Royal Hospital,
Muscat, from a regional hospital, suffering
from anaemia and thrombocytopenia with
episodes of generalized convulsions and
loss of consciousness. TTP was consid-
ered likely.

She was initially given supportive treat-
ment with platelet and packed-cell transfu-
sions, antibiotics and prednisolone. On the
3rd day, fresh-frozen plasma (FFP) infu-
sion was started at a dose of 15 mL/kg
body weight, followed by intravenous im-
munoglobulin 0.4 g/kg body weight. Sub-
sequently, haematological and biochemical
parameters, peripheral blood film and a
bone marrow aspirate examination helped
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confirm the diagnosis of TTP. Hence it was
decided to start aggressive plasma ex-
change therapy immediately.

FFP was used as replacement solution
for the first 6 sessions of plasma exchange
and cryoprecipitate-poor plasma (CPP) for
subsequent sessions. After 6 days of plas-
ma exchange the patient started showing
improvement. A total of 11 plasma ex-
change sessions were carried out over a
period of 13 days. After discontinuation of
plasma exchange, CPP infusion at 15 mL/
kg body weight was given for a week. The
amount of blood components and blood
products given are shown in Table 1. She
was discharged with advice to take 10 mg
prednisolone daily and to check her blood
count periodically.

Eight months later she relapsed. Plasma
exchange was started on the first day with
FFP as replacement solution for the first 3
sessions and CPP subsequently. From the
9th day onwards she improved. She re-
ceived 8 units of packed red cells, but she
developed severe febrile non-haemolytic
transfusion reaction. Hence the next 4
transfusions given were washed red cell
preparations. There were no reactions to
these.

Thirty months after the 1st episode, she
again came to the hospital as her platelet
count had dropped. As the plasma ex-
change facility was temporarily unavail-
able, daily infusion of CPP was immediately
started at a dose of 15 mL/kg body weight.
After 3 days she started showing improve-
ments and was discharged on 10 mg pred-
nisolone daily, with advice to get her blood
counts tested at regular intervals.

Fifty months after the first episode she
came back with multiple bruises and a very
low platelet count. CPP infusion was given
at 15 mL/kg body weight for 2 days and
plasma exchange was started from the 3rd
day onwards, with CPP as replacement so-
lution. Oral prednisolone, methyl predniso-
lone infusion, intravenous immunoglobulin
and vincristine were given as adjuvant ther-
apy. Phenytoin and intravenous diazepam
was used to control the convulsions she
developed. Her illness had a much more
protracted course during this episode.
Splenectomy was planned, but consent de-
nied.

After 18 sessions of plasma exchange
over a period of 20 days without improve-
ment, we felt that she has developed resis-
tance to plasma exchange and she was

Table 1 Number of blood components and products given to a patient
with thrombotic thrombocytopenic purpura during each episode of
illness in hospital

Blood component/product No. of products given
1st 2nd 3rd 4th

episode episode episode episode

Packed or washed red cells 16 12 0 13

Platelet concentrates 77 0 0 6

Fresh-frozen plasma 102 54 0 0

Cryoprecipitate-poor plasma 59 157 54 308

Intravenous immunoglobulin Yes Yes No Yes
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started on cyclosporin A at 5 mg/kg body
weight by intravenous infusion. She re-
sponded readily to cyclosporin A and
marked improvement was noticed from the
3rd day onwards. Plasma exchange ses-
sions were tapered and later discontinued.
She was discharged on the 40th day but is
regularly followed up in the clinic. She was
negative for serological markers of hepati-
tis B, hepatitis C and human immunodefi-
ciency virus 1, 2 and 0 and remains so.
Screening for red cell antibodies was nega-
tive. The liver function tests done at regular
intervals were normal. She is currently tak-
ing 200 mg cyclosporin A, 300 mg aspirin
and 10 mg prednisolone daily.

Procedures

Plasma exchange procedures were done by
removing 1–1.5 plasma volume and infus-
ing FFP or CPP as the replacement fluid
in a 1:1 ratio. It was performed with a
discontinuous-flow cell separator machine
(V50 Plus, Haemonetics Corp, Braintree,
Massachusetts, USA) using a low-volume
component collection set. A double-lumen
catheter (Quinton) was placed in the femo-
ral vein for access. CPP, also known as
cryosupernatent plasma, was obtained af-
ter centrifugation and removal of cryopre-
cipitate from FFP. Washed red cells were
prepared by a cell washing protocol using
low-volume component collection set
(Haemonetics V50 Plus). During the
course of her hospital stay, the patient re-
ceived blood components derived from 858
donors (Table 1).

Blood collected by the blood transfusion
service in Oman is regularly tested by mi-
croparticle enzyme immunoassay for hu-
man immunodeficiency virus (HIV) 1, 2
and 0 (AxSYM HIV 1/2 gO, Abbott Diag-
nostics, Illinois, USA), hepatitis B (AxSYM

HBsAg version 2, Abbott Diagnostics),
hepatitis C (AxSYM HCV version 3.0,
Abbott Diagnostics) and the Trepo-
nema pallidum haemagglutination assay
(Immutrep-TPHA, Omega Diagnostics,
Alva, Scotland). Screening of the patient’s
serum for red cell antibodies was by the gel
method (ID Micro Typing System, Di-
aMed, Switzerland) and was done at each
admission and at 3-monthly intervals.

Discussion

The introduction of plasma infusion and
exchange to the management of TTP has
boosted survival rates to more than 90%
[4]. Plasma exchange continues to be the
mainstay of treatment although several ad-
juvant treatment modalities are in practice
[5]. Plasma exchange-resistant TTP has
been reported recently [6]. Our patient re-
sponded well in the first 3 episodes but
showed resistance to plasma exchange in
the 4th episode. Cyclosporin A, splenecto-
my and stem cell transplantation have been
tried successfully in patients resistant to
plasma exchange [7–9].

Large volume, frequent plasma ex-
changes put tremendous pressure on the
blood transfusion services for resources
and manpower. The CPP is prepared by
overnight thawing of FFP, centrifuging and
separating it into another bag, which is
time-consuming. Such cases can easily de-
plete our blood reserves very quickly. In
Oman, stocks of blood are low during the
summer and long holidays when schools
and colleges are closed. Finding enough
blood components at short notice is a prob-
lem, so too is the availability of well-trained
staff out of normal working hours. The
staff of the haemapheresis section have to
devote several hours per day to a single pa-
tient. This means that only 1 machine will
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be available for other patients or donors. A
sudden rise in the consumption of dispos-
able sets can also cause procurement prob-
lems. We have to consider the cost for a
department with a predetermined fixed
budget. Cost constraints are a major con-
cern in developing countries.

Since 1991 the importation of blood and
blood products to Oman has been prohibit-
ed by law, except coagulation factor con-
centrates, immunoglobulins and vaccines.
Oman became self-sufficient in red cells,
platelets and plasma preparations such as
CPP. WHO guidelines for donor recruit-
ment and selection (non-remunerative) are
followed. Special attention is given to pub-
lic relations and the local media is used effi-
ciently and quickly when a large amount of
blood products are needed at short notice.
The availability of the haemapheresis ser-
vice also helps in making certain quality
products available for selected patients.

The risk of transmitting hepatitis B virus
in blood screened by modern methods is
relatively low (1:63 000 units donated in a
low prevalence population such as the USA
for such infections) [2]. An incidence of
hepatitis B infections of 0.06% has been re-
ported in patients receiving FFP [10].
Raphael et al. observed a higher incidence
of complications when FFP was used as a
replacement solution in plasma exchange; 5
of the 52 patients receiving FFP developed
anicteric hepatitis [11].

There are no reports on the incidence of
transfusion-transmitted disease in the
Omani population. In a study published in
1997 in Oman, it was found that voluntary
donors represent 86.5% while 13.5% were
replacement donors. The combined inci-
dence of hepatitis B surface antigen (HB-
sAg) and anti-heptitis C virus (HCV)
antibody positive donations were reported
as 5.9% among replacement donors and
4.3% among voluntary donors [12]. The

study did not distinguish between the 2 in-
fections. More recently, the number of do-
nations and donors deferred because of
positive infection markers was published in
the 2002 annual report of the Ministry of
Health in Oman [13]. A total of 81.6% of
the donors were Omani nationals, the rest
were expatriates. Out of a total 32 944 do-
nations, 3647 were not used. The HBsAg-
positive donations were 1269 representing
3.9%, HCV-positive donations were 229
representing 0.79%, and HIV-positive do-
nations were 13 representing 0.04% of the
total donations. These figures came from
people willing to donate who usually are
well-informed and motivated. The preva-
lence of HBsAg as an example is better re-
flected by a sero-surveillence study carried
out in pregnant women in Oman that
showed 8.9% of them to be positive for
HBsAg [14]. As a result we would expect
that the chances of acquiring transfusion-
transmitted disease after exposure to 858
donors in our patient to be significant.
However, this theoretical chance never ma-
terialized during her prolonged course of
treatment and 2 years of follow-up after
her last plasma exchange session. Her liver
enzymes remained normal and no irregular
red cell antibodies were detected.

The white cell associated reactions are
responsible for febrile non-haemolytic
transfusion reactions. The reported inci-
dence is from 0.025 to 1 per 100 units of
blood transfused [15]. In the 2nd episode
since the patient developed severe febrile
non-haemolytic transfusion reactions, we
transfused washed red cells only. In the
treatment of TTP, washed red cells have
been used by others also to remove white
cells and plasma [16]. White cell filtration
at source using blood collection sets with
built-in filters or filtration at the blood bank
during component preparation has not yet
been introduced in Oman. Bedside filtration
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of white cells is widely available. It is usu-
ally used for all neonates and children, and
to multiply transfused and immunocom-
promised patients.

Successful management of TTP is a
challenge not only to clinicians but also to
the blood transfusion and haemapheresis
services in developing countries. Our expe-
rience in Oman highlights the importance
of having a properly organized blood trans-
fusion service. Such a service must have
adequate stocks and trained staff to prepare
and supply the necessary components at
short notice without compromising the

product safety. The successful outcome of
this patient’s management is a testimony to
the competence and quality of the blood
transfusion service in Oman.
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World Blood Donor Day

The 14 June 2004 has been designated as the first World Blood
Donor Day. It is being held as a worldwide celebration to honour and
thank those people who donate their blood on a voluntary, unpaid
basis. The aim of World Blood Donor Day is to give particular thanks
to these individuals, particularly those who give blood regularly. The
objective is not to attract a big influx of new blood donors on 14
June, but to create wider awareness of the importance of voluntary
unpaid blood donation and encourage more people to become
regular donors. World Blood Donor Day is supported by the collabo-
rative efforts of four international organizations working for the pro-
vision of safe blood globally: the World Health Organization, the
International Federation of Red Cross and Red Crescent Societies,
the International Federation of Blood Donor Organizations (FIODS)
and the International Society of Blood. Information about World
Blood Donor Day can be obtained at: http://www.wbdd.org/
index.html
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Introduction

The retention of gauze swabs in the perito-
neal cavity is an infrequent but avoidable
medical error. It can lead to serious mor-
bidity and even mortality because it is not
anticipated and is frequently misdiagnosed.
Retained surgical sponge should be consid-
ered in the differential diagnosis of any
postoperative patient with unresolved or
unusual problems [1,2].

Case report

A 31-year-old woman presented to our sur-
gical clinic in Prince Zaid Bin Al-Hussein
Hospital in April 2001 with an upper ab-
dominal mass that had been noticeable for
several months.

She was investigated and showed nor-
mal blood tests. The abdominal ultrasound
showed a large mass lesion of mixed
echogenicity in the mid-abdomen. Abdomi-
nal computed tomography (CT) showed a
large mass lesion of heterogeneous density,
containing calcification and occupying the
upper mid-abdomen. This was suspected
of being a teratodermoid cyst (Figure 1).

Laparotomy was performed in June
2001. A large cystic mass about 14 × 12 cm
with a well-defined smooth outer surface

related to the greater omentum was excised
(Figure 2). On opening the cyst, a surgical
sponge was found inside with blue radio-
opaque markers which had been thought to
be areas of calcification in the CT scan.
(Figure 3).

The patient had undergone laparotomy
and splenectomy 2.5 years earlier in Octo-
ber 1998 due to internal bleeding from a
ruptured spleen after blunt abdominal trau-
ma. This procedure was performed by the
surgical team present in the hospital at that
time. Sponge-counting measures are, and
were, routinely performed before and after
each procedure in the operating rooms in
the hospitals of the Royal Medical Services
and only X-ray detectable sponges are
used. The patient had a smooth postopera-
tive course until she presented with the ab-
dominal mass.

After removal of the sponge, the patient
recovered well and was followed-up in the
clinic for about 2 years, during which time
she remained in good health and was satis-
fied with the results of surgery.

Discussion

The actual incidence of surgical sponge re-
tained at operation is difficult to estimate
but has been reported to be 1 in every 3000
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procedures [3]. This inadvertent complica-
tion most frequently occurs after gynaeco-
logical and upper abdominal surgical
procedures [3,4].

 The preoperative diagnosis of a re-
tained gauze swab is difficult and requires
skill and experience in the analysis of the
investigations performed for the patient

[2]. Patients with forgotten intraperitoneal
foreign bodies may present with pseudotu-
mour (gossypiboma) [5,6], intestinal ob-
struction, erosion into the bowel or vessels,
fistula formation or septic syndrome [2,7].
The interval between the operation and the
development of symptoms in patients with
retained swabs varies from a few days up
to 28 years reported in a female patient
aged 70 years following ureterolithotomy
[3]. In our case the presentation was as
pseudotumour and the interval was 2.5
years after the first operation (splenecto-
my).

If a patient makes a complaint about a
surgical error the procedure at this hospital
is as follows. The hospital will form a com-
mittee with at least two expert specialist
physicians to investigate the doctor(s) and
the staff nurses who performed the sur-
gery and to decide the appropriate steps to
take depending on the magnitude of com-
plications. Penalties range from a discount
in salary to a delay in promotion or both. In
our case, there was no complaint from the

Figure 1 Abdominal computerized
tomography scan showing a large cystic
mass lesion with radio-opaque shadow
inside

Figure 2 Large well-defined smooth surface
mass when delivered through the
abdominal wound

Figure 3 Opened cyst showing the forgotten
sponge with the blue radio-opaque marker
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without any further complications.

Conclusion

Despite the rarity of reports of retained sur-
gical sponge, operating teams should take

care to count swabs used in all procedures
at risk for retained sponge and use only
gauze swabs with radio-opaque markers.
In addition, the surgeon should not unques-
tioningly accept correct count reports but
should develop the habit of performing a
brief but thorough routine postoperative
wound and cavity exploration before
wound closure.
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