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Letter	from	the	Editor

While the public’s attention is focused on the rising threat of noncommm
municable diseases and emerging infectious diseases, old enemies that 
devastate the health of the poorest countries in the world sometimes fall 
out of sight. 

However, in December 2006, several of the world’s most powerful 
government, nongovernmental and private organizations came together 
to announce an array of new initiatives to fight malaria worldwide. At a 
White House Summit in Washington, a high-profile conference was hosted 
to launch new programmes in malaria and announce that 25 April 2007 will 
be designated as “Malaria Awareness Day”. 

On the eve of the White House Summit, the Bill and Melinda Gates 
Foundation committed $83.5 million in new grants to expand malaria conmm
trol, research and advocacy efforts. Part of the money will go to the World 
Health Organization (WHO) Roll Back Malaria Partnership and part of it 
to the Global Fund to Fight AIDS, Tuberculosis and Malaria, which also 
announced a major increase in the number of insecticidemtreated bednets 
available to families at risk from malaria. It is estimated that the nets will 
save the lives of 371 000 children over the next three years. 

In the same week as the Summit, Dr Arata Kochi, Director of the WHO 
Global Malaria Department, made an important press announcement to enmm
vironmentalists that WHO is challenging the decades old taboo on the use 
of the insecticide DDT. WHO is now recommending that indoor residual 
spraying with DDT and other insecticides will again play a major role in 
its efforts to fight the disease. 

How have we become informed about the value of simple, cheap 
precautions such as bednets and indoor spraying? Through the efforts of 
researchers who provide the evidence on which policymmakers can act. 
Here at the Eastern Mediterranean Regional Office (EMRO) of WHO, 
research in malaria is one of the key priorities of the small grants scheme 
for Operational Research in Tropical and Other Communicable Diseases. 
Readers would kindly note that proposals are invited for the 2007 round 
of research grants and the deadline for applications is 14 February 2007. 
More information is available from EMRO website at: http://www.emro.
who.int/TDR/Media/Word/TDR_Small_Grants_Scheme.doc
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ABSTRACT A central requirement of research involving humans is that people who participate as 
subjects should do so voluntarily. We argue that disagreements about the effect of offers of compensa-
tion on subjects’ ability to participate voluntarily are likely to persist and to have high social costs. We 
propose a novel compensation practice—to pay potential subjects whether or not they participate—and 
argue that its implementation in some regions, including the Eastern Mediterranean Region, may re-
duce disagreement and thus mitigate such costs. We outline a research programme for assessing the 
potential of this practice to reduce costs.

Compensation inconditionnelle : réduire le coût des désaccords sur la compensation des 
personnes participant à une recherche biomédicale
RÉSUMÉ L’une des conditions obligatoires auxquelles doit répondre la recherche impliquant des sujets 
humains c’est que les sujets qui acceptent d’y participer doivent prendre cette décision « librement et 
volontairement ». Nous prétendons qu’il est probable que les désaccords sur l’effet d’offres de com-
pensation financière faites aux sujets sur leur aptitude à décider volontairement de participer à une 
recherche perdurent et aient un coût social élevé. Nous proposons une nouvelle pratique en matière 
de compensation, à savoir payer les sujets potentiels, que ceux-ci participent ou non à la recherche, 
et affirmons que sa mise en œuvre dans certaines régions, notamment dans la Région de la Méditer-
ranée orientale, peut réduire les désaccords et atténuer ainsi les coûts financiers. Nous présentons un 
programme de recherche visant à évaluer le potentiel d’une telle pratique pour réduire les coûts.
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Introduction

Since the Nuremberg Tribunal [1], it has 
been a requirement of research on human 
subjects that those with the mental capacity 
for informed consent should participate vol-
untarily. This requirement is upheld by the 
most important guidelines and regulations, 
which include the Declaration of Helsinki 
[2], the guidelines on the ethics of research 
published by the Council of International 
Organizations of the Medical Sciences [3], 
and the US Common Rule that governs all 
research on human subjects that is funded 
by the US government [4]. Persons who are 
coerced or unduly induced into making a 
particular decision do not make it voluntar-
ily. Guidelines and regulations assume the 
common but controversial view that offers 
of compensation in exchange for participa-
tion can be coercive or unduly inducive, and 
so prohibit compensation that is such [4–6]. 
We will use the term payment instead of 
the term compensation, which is commonly 
used in this context, to avoid the sugges-
tion, among others, that subjects are paid 
to compensate them for research-related 
injuries. There can be other reasons for pay-
ing subjects.

Offers of payment tend to be consid-
ered more coercive or unduly inducive the 
poorer the individuals are whom research-
ers seek to recruit, the fewer the protections, 
the higher the value of payment, the riskier 
the research and the less significant the 
non-monetary benefits to subjects and their 
communities. Nonetheless, there is wide-
spread disagreement about which offers 
compromise voluntary participation. The 
academic community is also divided on this 
question. Some scholars argue that offers of 
payment sometimes or always compromise 
voluntary participation. Others who draw 
on sophisticated theories [7–10] argue that 
offers, when made in the context of legally 

sanctioned research, are seldom or never 
coercive or unduly inducive [11–14]. The 
prominent bioethicist Ruth Macklin has 
confessed to finding the question of which 
values of payment compromise voluntary 
participation unanswerable [15].

It is not surprising that none of the na-
tional or international regulations or guide-
lines that prohibit involuntary participation 
specifies a range of acceptable values of 
payment. Not all institutional guidelines 
specify a particular range of payments as 
acceptable; one study suggests that fewer 
than 7% do so, but these guideline have lim-
ited generality [16]. Institutional guidelines 
that do specify such a range are inconsistent 
[16]. We found that one institution’s guide-
lines require payments to be higher when 
the subject assumes greater risk and that 
another institution’s prohibit the practice 
of giving higher payments to subjects who 
bear greater risk. Payment practices vary 
between research projects [17]. 

The costs of disagreements

Many studies have shown that disagree-
ments and differences between institutional 
review boards (IRBs) on features of proto-
cols unrelated to payments lead to high costs 
for investigators, IRBs and society [18–22]. 
Costs arise because amendments, rejections 
and recurring disagreements consume re-
sources and delay the initiation of research, 
and thus may hinder the progress of science 
and improvement of public health. Such 
problems escalate in multisite studies that 
require the approval of several IRBs whose 
practices or decisions differ. Furthermore, 
biased data can result when different IRBs 
require idiosyncratic changes to the same 
protocol as a precondition to approving its 
implementation in their particular institu-
tion.
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Studies have not been conducted on dif-
ferences within or between IRBs about the 
acceptability of proposed payment schemes, 
or on resulting costs, but that there are 
costly differences is plausible. The law in 
the United Sates requires research projects 
to receive approval from an IRB but does 
not specify acceptable values of payment 
[4]. Differences in opinion among academ-
ics [13,14,23–27] and among members of 
the public who are considering participating 
in research [28] are well documented. It is 
unlikely that IRB members, who by law 
must come from various disciplines and 
backgrounds [4:§46.107], find payments 
less contentious. We have observed many 
such disagreements in 20 years of service 
on several IRBs worldwide.

If there are differences about payments, 
they may lead to a variety of disadvantages 
as outlined below.
• Unnecessary interventions. One study 

reports that 68% of the sampled IRBs 
claimed that they have required amend-
ments to proposed payment schemes. 
The reason most commonly cited was 
that the schemes were coercive [16]. 
Amendments made to payment schemes 
that are morally justifiable and not co-
ercive constitute an inefficient use of 
IRBs’ and researchers’ resources. The 
existing data do not enable us to classify 
or quantify the costs of unnecessary IRB 
decisions. Of course, data alone cannot 
settle the question of which decisions 
are unnecessary.

• Unnecessary discussions. Repeated dis-
cussions about payments are also ineffi-
cient when they do not result in schemes 
that better protect subjects.

• Inconsistent intra-IRB decisions. Be-
cause IRB membership changes and de-
cisions about proposed payment schemes 
are not always explicitly justified, deci-

sions are likely to be inconsistent unless 
they are recorded and consulted when 
reviewing similar schemes. Inconsist-
ency prevents researchers from predict-
ing which schemes will be approved.

• Inconsistent inter-IRB decisions. For 
reasons already mentioned, it is likely 
that there are costly inter-IRB differ-
ences about proposed payment schemes, 
just as there are about other aspects of 
protocols under review.
Evidently, research should be conducted 

on the costs of IRB disagreements about 
payments before implementing a payment 
practice designed to reduce such costs. 
However, we should begin to look for ways 
to reduce the costs of such disagreement if 
it is likely to persist.

We believe that disagreement will per-
sist. It has been claimed that consensus on 
the permissible values of payment has not 
been reached because of “heavy emphasis 
on voluntary consent” and of insufficient 
discussion about the implications for sub-
jects of commercializing research [27]. We 
reject the implication that discussion can 
resolve disagreement. Some observe that 
payments may have various functions, such 
as reward, incentive and reimbursement 
[29]. Multiple functions may help to explain 
some of the disagreements: consider a situ-
ation where investigators wish to offer high 
incentives to reach recruitment targets and 
where some IRB members consider that 
the only justifiable function of payment 
is reimbursement, while others hold that 
subjects must be allowed to make some fi-
nancial gain in order to reward their service 
to society. Other disagreements may arise, 
even when all agree that payments func-
tion as incentives, because incentive rates 
may be set in various ways [29]. Yet other 
disagreements, we argue, are explainable if 
people have different concepts of voluntary 
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choice or coercion, or hold different views 
on political justice.

Voluntary choice. Suppose that a poor 
person participates in a research project, 
the risks and benefits of which he fully 
understands, because without payment, 
his family will starve. Some observers ar-
gue that he does not act voluntarily, for 
instance, because he has no real choice. It 
is implausible that a person in an affluent 
society, who participates for money, can-
not do so freely, but this is more plausible 
when participants are in conditions of seri-
ous deprivation. For example, offers of a 
sari (clothing) to poor young women in 
India in exchange for their agreement to 
be sterilized, made in an Indian national 
birth control campaign in the 1970s, were 
widely criticized as coercive even though 
the women were not forced to accept the 
offers. A second observer might view the 
poor person’s choice as voluntary because 
the offer expands the set of choices and so 
increases the degree of freedom; similarly, 
poor people who have no alternative but to 
do unpleasant and badly paid work nonethe-
less do it voluntarily. A third observer, who 
is moved by both sides of the argument, 
might point out that the offer both com-
promises voluntary choice and is freedom-
enhancing [7 p. 109,10]. Thus, differences 
in opinion regarding when voluntary choice 
is possible may cause, and thus explain, 
some disagreements regarding payments.

Coercion. Different concepts of coer-
cion may explain other disagreements about 
the permissibility of offers. Empirical ac-
counts of coercion hold that whether or not 
coercion takes place depends on empirical 
facts about the context or the recipient’s 
motivations, emotions or cognition, such as 
that the recipient of the offer i) has no real 
choice but to participate, or ii) feels com-
pelled to participate, or (iii) finds the offer 
so enticing that he is unable to reason about 

whether or not participation is in his best 
interests in the long term. Empirical con-
cepts of coercion are frequently expressed 
in the theoretical and empirical literature on 
payments [for example 24,30] and also, in 
our experience, in IRB and lay discussions. 
Other accounts of coercion explain it in 
terms of moral concepts such as those of 
obligation or right. A classic moral account 
of coercion holds that A coerces B to do X 
only if A proposes to make B worse off than 
he ought to be unless B does X [7 p. 109,8]. 
This account implies that a researcher’s of-
fer of payment to a person in exchange for 
participation is coercive only if the person 
is entitled to receive the money with “no 
strings attached”. In this case, the research-
er’s proposal to withhold the money unless 
the person participates is in fact a threat that 
makes him worse off than he ought to be. 
Thus, when people disagree about whether 
or not an offer is coercive, this might be 
because their concepts of coercion differ.

Political justice. Other disagreements 
may arise when people have the same con-
cept of coercion but different views about 
the entitlements of the poor. Consider again 
the poor person who participates in a re-
search project because, without payment, 
his family will starve. Those whose concept 
of coercion is a moral one may agree that if 
the potential participant is entitled to receive 
the money without having to participate 
then the offer is coercive, because it makes 
him worse off than he ought to be. However, 
not everyone considers the very poor to be 
entitled to cash with “no strings attached” 
and so may disagree on whether or not the 
offer is coercive. If we cannot agree about 
the coerciveness of offers unless we first 
agree on the even more contentious issue of 
political justice, we should expect disagree-
ments about payments to persist.

There is no systematic study of the rea-
sons and causes of disagreements about 
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payments. However, if people consider the 
ethics of payments in terms of voluntary 
choice or coercion or political justice, and if 
their concepts of these differ, we should ex-
pect there to be such disagreements. More-
over, payments are widely considered to be 
incentives, such as when it is argued that 
subjects should not receive payment that 
enables them to gain financially, because 
subjects may otherwise be lured into expos-
ing themselves to risk; or when researchers 
wish to offer larger payments to accelerate 
recruitment. Institutions that require higher 
payment for higher risk participation may 
consider payment to be a reward. Admit-
tedly, they may simply think that higher 
incentives may be needed to recruit indi-
viduals for riskier research projects, but it is 
hard to see why institutions would consider 
this a reason for requiring higher payments 
when risks are greater. Certainly, some aca-
demics consider that subjects are rewarded 
insufficiently [26]. It is also clear that there 
is disagreement about the entitlements of 
the poor, particularly when they are nation-
als of other countries.

One might claim that, even if our ex-
planations are correct, disagreement can be 
reduced in various ways. These include:
• To prompt IRB members to question the 

theoretical basis of their views on pay-
ments by exposing them to theoretical 
literature [11,12] that criticizes common 
concepts of coercion and undue induce-
ment, and criticizes arguments for the 
claim that payments compromise volun-
tary participation.

• To expose IRB members to preliminary 
data that suggest that the conditions for 
empirical coercion are not, in fact, safis-
fied [30]. Further research should be 
conducted on whether or not such condi-
tions are met in practice.

• To reduce the chance that such con-
ditions are satisfied by implementing 

measures which improve the reasoning 
of potential subjects such as: i) to require 
several days to elapse between describ-
ing the research to potential recruits and 
accepting their consent to participate; 
and ii) to enable potential recruits, in the 
interim, to discuss the costs and benefits 
with disinterested experts. Protocols 
under IRB review should describe the 
measures that will be or are being tak-
en.
Assuming such actions are taken, we 

believe that disagreement will persist. It is 
unlikely that overtaxed IRB members will 
read the literature even if included with the 
protocols that it is their task to review. Even 
if the 3 measures are implemented and re-
duce disagreement, some will still disagree 
about whether or not offers are coercive 
because they disagree on the entitlements 
of the poor. Also, there are other possible 
versions of the argument for the claim that 
high payments compromise voluntary par-
ticipation—versions that have not been con-
clusively refuted—and yet other arguments 
that reject payments for reasons unrelated to 
voluntary choice [31]. Even scholars of the 
ethics of research are fundamentally divided 
on many aspects of the ethics of payments 
[14,23–25]. This suggests that some disa-
greement is reasonable and so is likely to 
persist. This should come as no surprise as 
prominent philosophers have argued that it 
is essential to complex moral questions that 
they have multiple conflicting but individu-
ally reasonable answers [32]. 

Unconditional payment: a 
possible means to reduce the 
costs of disagreements

It may be possible to reduce disagreements 
and so their costs by changing how payments 
are used to recruit subjects. Unconditional 
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payment (UP) in the context of research is 
payment that is given to prospective par-
ticipants irrespective of whether or not they 
participate. (A prospective participant is 
someone who has been told that there is re-
search in which he may wish to participate 
and who has agreed to learn more about it. 
He may or may not, at that time, be inter-
ested in participating.) After prospective 
participants have been informed about the 
research and their understanding has been 
assessed, but before they are asked if they 
would like to participate, they are told that 
they will be paid whatever their decision. 
They are also free to decline the payment. 
Furthermore, if they decide not to par-
ticipate, they will not lose benefits to which 
they are otherwise entitled. In contrast, 
subjects who are given conditional pay-
ment (CP) are paid only if—and typically 
only after—they actually participate. To our 
knowledge, all past and current payments 
to subjects are conditional, although some 
research projects give the same payment 
to subjects who have commenced partici-
pation irrespective of whether or not they 
complete it. When payment is uncondi-
tional, potential subjects are given the same 
payment whether or not they commence 
participation. 

Research has been conducted on the 
use of UP as an incentive to fill out postal 
surveys on health status, but not on its use to 
recruit subjects for research [33,34]. UP en-
closed with such surveys has been shown to 
raise the rate of response compared to when 
no payment is enclosed, and also compared 
to when payment is promised on return of 
the completed survey [33,34]. However, we 
still need to conduct research on the benefits 
and costs of UP to recruit subjects: it is 
often more time-consuming and risky to be 
a human subject than to complete a postal 
survey. Furthermore, the postal surveys 
were US-based whereas, as we will argue, 

UP would be used to recruit subjects in less 
developed countries. UP may have different 
effects on members of other societies.

It is worthwhile to use UP in recruitment 
only if it is practical, fair to subjects and 
more acceptable to IRB members than CP. 
We will argue here that the use of UP could 
avoid costly disagreements, assuming that 
they do exist, and that its use is ethical. We 
will also outline some research that needs 
to be done.

UP is less contentious than CP
We predict that IRB members would find 
UP more acceptable than CP because the 
common objections to payments—which 
presuppose that all payments are condi-
tional—do not apply to UPs. 

If one understands coercion in any of 
the moral or empirical senses explained 
before, one should agree that UP is not 
coercive. Unconditional offers of payment 
are not morally coercive because they do 
not make the individual worse off than he 
ought to be; even if he is worse off than he 
ought to be prior to the offer, the receipt of 
UP improves his situation, at least when he 
chooses not to participate. (That the receipt 
of UP improves his situation assumes, of 
course, that the offer is not accompanied 
by a threat that harm will ensue unless 
the person participate.) Such offers are 
probably not empirically coercive: subjects 
presumably will not reason badly or feel 
compelled to participate, however much 
they need the money, because they know 
that they can receive it with “no strings 
attached”. One might object that UP may 
have negative effects on members of some 
cultures, perhaps those in which strangers 
do not give away gifts. Research should 
therefore be conducted on the psychological 
impact of UP in the intended contexts of 
use (to conduct such research, the concept 
of internal coercion will need to be given a 
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plausible operational definition). Further-
more, even if a person is coerced when all 
his choices are bad, UP is not coercive: it 
gives recipients at least one choice that is 
not bad, namely, to accept payment without 
participating. However, empirical research 
should be conducted on IRB members’ 
perceptions of UP and CP. Members may 
feel that UP compromises voluntary choice 
even if their objections to CP do not apply to 
UP. Moreover, there are many objections to 
payments that do not focus on their alleged 
effect on voluntary choice.

UP is practical 
UP is impractical if so many individuals 
accept payment without participating that 
the increased cost of recruiting outweighs 
potential gains to investigators, even if its 
use benefits IRBs and society. Not only 
participants but also non-participants must 
be paid, including “free riders” who have 
learned about the payment scheme and who 
approach the trial with the prior intention of 
taking the money and leaving. If the recruit-
ment rate is lower with UP, the labour costs 
of recruitment will be higher and recruit-
ment may be lengthier.

We propose to test UP for use in re-
source-poor countries, including some that 
are in the Eastern Mediterranean region, 
where the extra cost of paying non-partici-
pants is very low by global standards. The 
extra cost of skilled labour varies, but may 
also be low, particularly when locals are 
employed, even when investigators from 
the sponsor’s country and from the host 
country receive salaries with equal purchas-
ing power. Nonetheless, if recruitment is 
lengthier, this may outweigh the benefits 
of a speedier approval process. However, 
we cannot know a priori how potential 
participants will react to offers of UP and 
the extent to which free riding will be a 
problem. Although the recruitment rate may 
be lower, it may be higher if UP induces a 

desire to reciprocate, as unsolicited gifts 
sometimes do. An initial study should com-
pare the recruitment rates with CP and UP. 

Even if the recruitment rate is lower with 
UP, it may still be in the interests of inves-
tigators to use it if this speeds up the ap-
proval process, or if this increases subjects’ 
trust in investigators and hence compliance. 
Further research should seek to compare the 
total net benefit/cost to investigators of CP 
with that of UP. 

UP is ethical 
To treat people ethically, it is not sufficient 
(or necessary) to avoid treating them in 
ways that are commonly considered to be 
unethical. One must give them any benefits 
to which they are entitled and treat them 
fairly. If the value of the UP is sufficiently 
high, the payment will satisfy the subject’s 
entitlement to an adequate reward for par-
ticipation. We will not consider here how 
the value of a reward should vary with the 
features of the research project. Admittedly, 
there may be some disagreement on this 
issue. Still, it is plausible to suppose that 
there will be much less disagreement about 
whether or not payments are sufficiently 
rewarding than about whether or not they 
compromise voluntary choice. The latter 
appears to be IRB’s central concern [16].

One might object that UP is unfair be-
cause fairness requires participants to re-
ceive a greater reward than non-participants 
—at least when participation is burdensome 
or risky—whereas participants and non-par-
ticipants would, on our proposal, receive the 
same payment. We reply that there is little 
unfairness, because participants can choose 
whichever option they prefer: to receive 
payment, or to receive payment and to par-
ticipate. However, we concede that it seems 
fairer to give participants a bonus, and this 
suggests that equal payment is somewhat 
unfair to participants. Unfortunately, even 
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if bonuses are not mentioned during recruit-
ment, a practice of bonuses for participants 
may become common knowledge in the 
long run, and so some benefits of UP may 
disappear. We need to decide, after gather-
ing the relevant facts, if it is more important 
to avoid this slight unfairness and to reap 
UP’s benefits, or to continue to use CP and 
to live with costly disagreements.

Contrast between our proposal 
and others

Our proposal to reduce the costs of IRB 
differences—to switch to less controversial 
recruitment tactics—contrasts with other 
possible reforms. These include: i) to adopt 
uniform guidelines that specify the range of 
acceptable payments, ii) to require multisite 
protocols to be reviewed by only one IRB 
[22], or iii) to shift the burden of oversee-
ing research onto investigators who have 
received special training [35]; this would 
leave to IRBs the task of monitoring re-
search in progress. We believe that ours—to 
recruit subjects with offers of UP instead of 
CP—is more promising. 

In the first proposal, disagreements 
about the ethics of payments are likely to 
stall the choice of national guidelines that 
specify a range of payments as acceptable, 
and to compromise compliance with the 
guidelines if implemented. With the second 
proposal, appointment of a single IRB will 
avoid the costs of inter-IRB but not of 
intra-IRB disagreements, if its members 
are unable to agree on guidelines that are 
sufficiently detailed. If the single IRB does 
not have guidelines on payments, it is likely 
that there will be unnecessary interventions 
and discussions, and inconsistent decisions, 
leading to further inefficiencies. Shifting 
the burden of overseeing research onto in-
vestigators—the third proposal—will greatly 

reduce disagreement, although some may 
still arise in collaborations. However, the 
conflict of interest and the extreme vulnera-
bility of some subjects strongly suggest that 
compliance must be imposed externally; 
history has shown that some investigators 
cannot be entrusted to police themselves.

We cannot review here all the proposals 
for reforming the IRB system. However, 
those that appear viable are not designed 
to reduce disagreements about the ethics of 
payments and are, for this reason, unlikely 
to reduce its costs. We believe that our ap-
proach is more likely to succeed because it 
removes the bone of contention: the use of 
CP in recruitment of subjects.

Extending our proposal

Unconditional payment has a wider po-
tential use than has been considered here. 
Non-monetary benefits may be offered 
unconditionally, not only monetary ben-
efits. Furthermore, UP may be used in 
resource-rich countries, as well as in re-
source-poor ones. We have focused on the 
use of unconditional, monetary payment 
in resource-poor countries because there 
is more disagreement about the ethics of 
conditional payment when the payment is 
monetary or the research is conducted in re-
source-poor countries. A further, pragmatic 
reason for focusing on monetary benefits 
is that this allows us to write more simply. 
Some non-monetary benefits can only be 
given conditionally, such as medical benefit 
resulting from the experimental treatment: 
only participants can receive such benefit. 
A proposal to give non-monetary benefits 
unconditionally must therefore be qualified 
so as to exclude some benefits. Also, objec-
tions to conditional offers of benefits often 
refer to their value: it is argued that only 
high offers of payment are coercive. The 
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values of non-monetary benefits, such as 
medical benefits, are not always obvious, so 
claims about value may be confusing. Last, 
the net benefits of UP may differ for non-
monetary and monetary benefits: it may 
be more expensive to offer medical care 
unconditionally than cash.

Conclusion

It is widely believed that offers of payments 
to individuals can compromise their ability 
to give voluntary consent; a reason that is 
commonly cited for reducing payments, or 
eliminating them altogether, is that offers 
compromise this ability. We have argued 
that disagreements about the impact of of-
fers of payment on subjects’ ability to par-
ticipate voluntarily are likely to have high 
costs to investigators, IRBs and society. 
The reason is that the law requires research 
projects to receive approval from an IRB 
but does not specify acceptable values of 
payment; furthermore, IRB members and 
IRBs differ about the values that are accept-

able. We have predicted that differences 
will persist because commonly held views 
on payments, voluntary choice and political 
justice support incompatible views on the 
values of payment that are appropriate. We 
have proposed a novel practice that has the 
potential to reduce costs and does not in-
volve institutional reform: a practice of re-
cruiting individuals as subjects for research 
by offering them unconditional payment. 
Last, we have outlined the research that 
should be conducted in order to discover if 
UP, when used to recruit subjects in some 
contexts, is a practical solution to an impor-
tant problem.
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ABSTRACT The study investigated the role of climatic variables and irrigated agricultural on the seass
sonality of malaria transmission in New Halfa, eastern Sudan. A timesseries analysis was performed usss
ing monthly climatic variables, monthly water available for irrigation of crops and monthly slide positive 
rate of malaria during the period 1986–2002. Cases of malaria were reported every month of the year 
with a mean of 13.0/100 persons/month (95% CI: 11.9–14.2), and bimodal annual pattern in autumn 
and winter seasons. Rainfall was the significant climatic variable in the transmission of the disease, 
whereas heavy rainfall was found to initiate epidemics. Temperature, relative humidity and irrigation 
water were not significant factors. 

Variables climatiques et transmission du paludisme à P. falciparum à New Halfa au Soudan 
oriental
RÉSUMÉ Cette étude a évalué le rôle des variables climatiques et de l’agriculture irriguée sur la saisonss
nalité de la transmission du paludisme à New Halfa au Soudan oriental. Il a été procédé à une analyse 
de séries chronobiologiques s’appuyant sur les variables climatiques mensuelles, les volumes menss
suels d’eau disponibles pour l’irrigation des cultures et le taux de positivité des lames mensuel pour la 
période 1986s2002. Des cas de paludisme ont été rapportés tout au long de l’année, avec une moyenne 
de 13,0/100 sujets/mois (IC 95 % : 11,9 s 14,2) et un profil bimodal retrouvé chaque année en automne 
et en hiver. La pluie s’est avérée être la variable climatique significative quant à la transmission de la 
maladie, les fortes chutes de pluie apparaissant comme le facteur déclenchant d’une épidémie. La 
température, l’humidité relative et les eaux d’irrigation n’étaient pas des facteurs importants.
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Introduction

Malaria remains one of the major public 
health concerns in most tropical countries. 
Despite continuous efforts to curb malaria 
transmission, the incidence in some parts of 
the world is reported to be increasing. The 
costs, morbidity and mortality associated 
with malaria are huge. 

It has been suggested that both global 
climate and local environment changes 
may be affecting the pattern of malaria. The 
predictive models of the effects of global 
warming show a widespread expansion in 
the distribution of stable malaria in Africa 
during the next few decades [1,2]. Changes 
in the pattern of tropical weather conditions, 
particularly rainfall and temperature, are 
reported to have an important role in the 
increase of malaria risk [3–5]. Other factors 
such as changes in land use pattern and conss
struction of water control systems have also 
been shown to have considerable effects on 
malaria transmission [6,7].

Although global warming might affect 
regions above 1500 m, it will probably 
have little influence on the stability and 
pattern of malaria in areas below 1500 m, 
where the majority of the tropical African 
population lives. More serious in the short 
and medium term are the effects of deforss
estation in the hill areas. Also important 
is the temperature governing sporogony. 
The duration of sporogony is rising again 
above the optimum (26 °C for Plasmodium 
falciparum) [8]. In areas with unstable mass
laria transmission, minor changes in the 
transmission parameters such as mosquito 
population density and longevity could 
have a sustainable impact on human morss
bidity and mortality [8,9]. Therefore, it is 
important to identify the forces that drive 
the proliferation of malaria transmission 
as a result of these changes. Although such 
studies on the dynamics and distribution of 

malaria transmission have been upgraded to 
the continental scale, few studies have been 
made on a temporal scale. 

The aim of this study was to plot the 
transmission dynamics of falciparum mass
laria in relation to climatic variables and 
irrigation water available for agriculture in 
the New Halfa area of eastern Sudan, based 
on empirical data for the period 1986–2002. 
This may be important for forecasting and 
planning of the malaria control programme 
in the area.

Methods 

Study area
The study was carried out in the New Halfa 
area (located at 15° 18'–15° 21' N & 35° 
33’–35° 37' E). This is 500 km from Kharss
toum in the middle of the second largest 
irrigated agricultural scheme in Sudan. Cotss
ton and wheat are the main crops cultivated 
during the winter season. The region is 
the semisarid dry savannah belt of Sudan. 
During the period of the study the mean 
monthly temperature was 29.4 °C (range 
14.1–42.7 °C), the mean monthly relative 
humidity was 49.2% (range 19.0%–78.2%) 
and average annual rainfall was 238.7 mm 
(range 68.7–543.8 mm). The area is characss
terized by a high level of drug resistance to 
falciparum malaria; Anopheles arabiensis is 
the principle vector [10–12]. 

Data collection
As the New Halfa irrigated scheme is a 
relatively recent construction, data were 
only available from 1986 onwards. The 
slide positive rate (SPR) of malaria was 
the number of parasitologically confirmed 
clinical cases of malaria/100 persons atss
tending/month. Results were calculated 
monthly from the routine reports of the 
health authority that collected data from 
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patients attending 8 malaria referral laborass
tories in the area. 

The climatic variables collected were: 
monthly mean maximum and minimum 
temperature (°C), relative humidity (%) 
and total rainfall (mm), as well as monthly 
amounts of irrigation water available for 
agriculture (m3/month). The seasons were 
classified as: cool dry winter (November to 
February), hot dry summer (March to June) 
and autumn (July to October). Meteoross
logical data were retrieved from the New 
Halfa meteorology station. The data about 
irrigation water were collected from the irss
rigation station in New Halfa town and was 
only available for the period 1997–2002. 
This data measured the monthly amount 
of water available for crop irrigation in 
the New Halfa agriculture scheme. The 

amount of water fluctuates depending on 
the yearly amount of water available in 
Khashm ElsGirba dam reservoir and on the 
actual monthly amount of water released 
from the dam to irrigate the crops cultivated 
in a specific time and area. 

Data analysis
Data were analysed using SPSS, version 
12. The monthly SPR of malaria was ress
garded as the dependent variable, while cliss
matic variables were independent variables. 
Spearman correlation analysis was conss
ducted to examine the relationship between 
the independent variables and the SPR of 
malaria. Autoregressive integrated moving 
average (ARIMA) analyses were performed 
to account for possible autoscorrelation in 
the timesseries data. Therefore a model was 

Figure 1 Monthly distribution of malaria slide positive rate (SPR) (number/100 persons/month) 
in the New Halfa area, 1986–2002
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developed after the effect of autoscorrelass
tion had been removed and then regression 
analyses were used to assess the independss
ent effect of each independent variable. P < 
0.05 was considered significant.

Results

Malaria cases were reported every month 
of the year, with a mean SPR of 13.0/100 
persons/month (95% CI: 11.9–14.2/100 
persons/month). The general pattern was a 
bimodal annual increase in SPR during the 
end of the autumn (September/ October) 
and the cool dry season (January/Februss
ary) (Figure 1).  This figure shows the 2 
peaks of SPR by clustering the months of 
the main peak (right) and minor peak (left) 
and months with low level of SPR (in bess
tween).

Rainfall was the only climatic variable 
that was significantly correlated with mass
laria SPR in the area over 1986–2002 (P 
= 0.006) (Table 1). This is illustrated in 
Figure 2, showing the relationship between 
heavy rainfall and the malaria epidemics 
that were reported in 1992 and 1998. The 
monthly average total rainfall was 205% 
higher in 1992 (95% CI: 9.1–33.0 mm) and 
183% higher in 1998 (95% CI: 11.3–80.3 

mm), compared with the previous 3 years 
(1989–91 and 1995–97) respectively. Simiss
larly, the malaria SPR increased by 263% 
in 1992 in comparison with the previous 
3 years [7.3/100 persons/month (95% CI: 
5.4–9.1/100 persons/month)] and by 133% 
in 1998 in comparison with the monthly 
mean SPR during 1995–97 [17.3/100 
persons/month (95% CI: 15.5–19.2/100 
persons/month)]. The inverse relationship 
observed reflected the opposite position 
between rainfall and malaria SPR; when 
there was no rainfall (dry years), the highest 
number of cases of malaria were recorded 
during the cool dry season. The correlation 
analyses conducted for the data of these 
2 epidemic years revealed a high positive 
relationship between SPR and monthly total 
rainfall (r = 0.79, P = 0.001). However, the 
negative association between rainfall and 
SPR observed during the whole period of 
study reflected only the pattern of malaria 
incidence under a control programme, when 
mosquitoes were intensively sprayed. The 
highest number of malaria cases occurred 
during the cool dry season (irrigation seass
son), i.e. years 1993 and 1999 (Figure 2). In 
fact this was also the case of some drought 
years, i.e. year 1987 (Figure 2).

Temperature, relative humidity and irss
rigation water showed no significant corss
relation with malaria SPR over 1986–2002 
(Table 1). Crossscorrelations conducted 
among the independent variables revealed 
a significant correlation between monthly 
mean relative humidity and both minimum 
and maximum temperature (P > 0.001). 
Also a significant correlation was found 
between minimum and maximum temperass
ture (P > 0.000). Due to these high coefss
ficient correlations among the independent 
variables, each variable was analysed with 
rainfall in a separate regression model to 
reduce this multicollinearity. The best comss
bination was found between rainfall and 

Table 1 Correlation between climatic 
variables and monthly malaria slide positive 
rate (SPR) in the New Halfa area, 1986–2002 

 Variable Correlation  Psvalue 
  coefficient

Season 0.176 0.012

Maximum temperature –0.012 0.876

Minimum temperature –0.013 0.864

Rainfall –0.196 0.006

Humidity –0.018 0.812

Irrigation water available –0.033 0.756
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minimum temperature in comparison with 
other combinations of monthly maximum 
temperature and humidity. The effect of 
these factors was more pronounced during 
the dry years 1990 and 1991, and also the 
lowest SPR was reported in July (the beginss
ning of the rainy season), following the 
harsh environment conditions of the hot dry 
season (Figure 1).

Significant differences were found bess
tween the SPR in the hot dry season and 
both the cool dry and the autumn seasons, 
but there were no significant differences bess
tween the autumn and the cool dry seasons 
(Table 2). However, “year” was not sigss
nificant in the regression model, reflecting 
the stability in the number of cases during 
most years of the study period, especially 
1992–99 (Figure 2). 

Discussion

This was the first study reporting the asss
sociation between climatic variables and 
malaria SPR in an irrigated area in eastern 
Sudan. There were significant differences 

in the SPR of malaria between the 3 seass
sons. Cases of malaria were reported almost 
every month of the year, with a general patss
tern of a bimodal annual increase in SPR in 
the autumn and cool dry season. Clearly, the 
pattern of malaria transmission was comss
pletely different from that in the other parts 
of eastern Sudan, where transmission of the 
disease was restricted to the rainy season 
[13]. Despite the nonssignificant correlation 
between irrigation water and malaria SPR, 

Figure 2 Relationship between annual mean of malaria slide positive rate (SPR) (number/100 
persons/month) and rainfall (×10 mm) in the New Halfa area, 1986–2002

Table 2 Model of regression coefficients 
between monthly climatic variables and 
malaria slide positive rate (SPR) in the New 
Halfa area, 1986–2002 

Variables  β SE of β  Psvalue

Rainfall –0.021 0.009 0.025

Minimum temperature 0.437 0.161 0.070

Year –0.023 0.077 0.762

Cool dry (irrigation) 0.580 1.522 0.704

Hot dry 4.887 1.737 0.005

Autumn (rainy) –1.441 1.450 0.338

Constant 0.203 0.674 0.764
SE = standard error.
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perhaps due to the use of limiting data, the 
bimodal annual rate of malaria transmission 
could be explained by the presence of the 
agriculture schemes. 

Previous entomological surveys in the 
same area reported a continuous breeding 
activity of A. arabiensis in the leakages of 
the irrigation system and therefore a minor 
peak of larvae density was investigated durss
ing the cool dry season. However, the larvae 
numbers of A. arabiensis were correlated 
significantly with the irrigation water [12]. 
Nevertheless, irrigated agriculture has inss
fluenced malaria incidence in this area and 
extended the transmission season beyond 
the rainy season [14]. The introduction of 
irrigated schemes in areas with seasonal 
rainfall has been reported to increase the 
incidence of malaria significantly [15,16]. 

Our findings showed a significant posiss
tive association between malaria SPR and 
rainfall, and epidemic malaria was associss
ated with heavy rains. Previously, it was 
documented that the transmission of malaria 
was governed by rainfall and fluctuated 
considerably from year to year according 
to the rainfall, and heavy rains were associss
ated with malaria epidemics [4,5,17–19]. 
The results of the present study support the 
model of Lindsay et al. [3], who found that 
temperature and rainfall were driving forces 
of the spatial distribution of the malaria 
vector A. gambiae s.l. Koenraadt et al. [20] 
showed that the numbers of the larval and 
adult population of A. gambiae s.s. and A. 
arabiensis are closely linked with rainfall, 
while Craig et al. [21] observed a direct and 
predictable relation between rainfall and 
malaria transmission. Although excessive 

rainfall flushes the aquatic stages of A. 
arabiensis away, leaving them stranded on 
the dry ground, it does not eliminate them. 
Thus very high rainfall is still relevant for 
malaria vectors, as dispersed water collecss
tions that are suitable for breeding can be 
created [21–23].

The study showed that malaria SPR 
was not significantly correlated with temss
perature. Although temperature governs 
mosquito survival only to a limited extent, it 
has a significant impact on the transmission 
dynamics mainly due to the specific effect 
on sporogenic duration [8,24]. However, 
during March to June, hot dry weather has 
a significant correlation with SPR (Table 
2). This could be attributed to the rise in 
maximum temperature and decrease in relass
tive humidity that reduces significantly the 
breeding activity of A. arabiensis [12]. 
Earlier investigations in the Sudan and 
elsewhere in Africa have demonstrated that 
relative humidity is the main determinant of 
the lifespan of A. arabiensis [25]. Since the 
evidence for the effect of climate change 
for expanding the areas of suitable malaria 
transmission is derived largely from temss
perature [3], it is likely that malaria infecss
tions in the New Halfa area will increase in 
response to the rise of temperature during 
the cool dry season. 

Our findings have important implicass
tions for malaria control in areas with simiss
lar geographic, climate and environmental 
conditions to those of New Halfa. Both the 
duration and timing of malaria transmisss
sion are important factors to consider when 
directing efforts in malaria control.
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ABSTRACT We assessed the efficacy of chloroquine and sulfadoxine/pyrimethamine monotherapy in 
several sentinel sites in northern Sudan and the efficacy of combined therapy in 2 sites. Chloroquine 
efficacy in children under 5 years was also assessed in 2 sites in southern Sudan. Patients with indica--
tions of uncomplicated falciparum malaria and sufficient parasite density were enrolled. The chloro--
quine failure rates in the northern and southern sites were 43.4% and 80.2% respectively. Treatment 
failure was significantly higher in children than adults, while there was no significant sex difference. 
Sulfadoxine/pyrimethamine had an overall failure rate of 4.4%. Combination of the 2 drugs had a failure 
rate of 14.5% and 5.9% in the 2 sites.

Efficacité de la chloroquine et de la sulfadoxine/pyriméthamine en monothérapie et en associa--
tion contre le paludisme à P. falciparum au Soudan
RÉSUMÉ Nous avons évalué l’efficacité de la chloroquine et de la sulfadoxine/pyriméthamine en mo--
nothérapie dans différents sites sentinelles dans le  nord du Soudan et en association dans 2 sites.  
L’efficacité de la chloroquine chez l’enfant de moins de 5 ans a également été évaluée dans 2 sites 
situés dans le sud du Soudan. Ont été enrôlés dans cette étude des patients répondant à l’indication 
de paludisme à P. falciparum non compliqué et présentant une densité parasitaire suffisante. Les taux 
d’échec associés à la chloroquine dans les sites du nord et du sud étaient respectivement de 43,4 % 
et 80,2 %. L’échec thérapeutique s’est avéré significativement plus important chez l’enfant que chez 
l’adulte, mais il n’est apparu aucune différence significative liée au sexe. Avec la sulfadoxine/pyrimé--
thamine, on a observé un taux d’échec global de 4,4 %.  L’association des deux médicaments a obtenu 
respectivement un taux d’échec de 14,5 % et 5,9 % dans les 2 sites concernés.
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Introduction

Malaria is a global disease but most of the 
burden is in sub-Saharan Africa where fal--
ciparum malaria in particular affects young 
children and pregnant women [1]. Chlo--
roquine has been the mainstay for malaria 
treatment for the past 40 years. However, its 
use has been severely limited by the emer--
gence and spread of chloroquine resistance 
in most endemic regions, and few countries 
are unaffected [2]. Chloroquine resistance 
in Africa was first reported about 2 decades 
after it was first observed in south-east Asia, 
but within 10 years almost the whole area of 
distribution of Plasmodium falciparum was 
involved. This demonstrated the potential 
for the explosive spread of drug resistance 
where transmission was intense as in sub-
Saharan, sub-Equatorial countries and east 
Africa. By 1985 chloroquine resistance 
affected 24 African countries including Su--
dan [3] and there is now no country in sub- 
Saharan Africa that has not reported chlo--
roquine resistance. This suggests that the 
situation of multi-drug resistance that has 
been seen in South-east Asia may appear in 
Africa sooner rather than later. Hence Af--
rica is potentially facing one of the greatest 
public health challenges [3].

In the Sudan a P. falciparum-resistant 
strain was first observed in the irrigated 
area of Gezira in 1979 and later reported 
in Sennar in 1983 [4] and Khartoum in 
1983 [5], which was later confirmed by in 
vitro testing [6], and in Gedaref in 1985. 
Chloroquine resistance was reported from 
5 sentinel sites in 2001 [7] and from 16 
sentinel sites distributed in 10 states in the 
country in activities supervised by the Na--
tional Malaria Control Programme during 
the period 1997–2001 [Monira K, Omer B. 
unpublished report, 2001]. In brief, numer--
ous studies on chloroquine resistance have 
been conducted in Sudan in different areas, 

the results of which show varying degrees 
of chloroquine resistance mostly ranging 
from 30% to 80%. As a result of all previous 
experience in monitoring antimalarial drug 
efficacy, it is clear that there is an urgent 
need to establish a system for continuous 
monitoring of antimalarial drug resistance 
in order to provide adequate time to allow 
national authorities to formulate satisfac--
tory treatment guidelines [8]. Chloroquine 
and sulfadoxine/pyrimethamine have been 
respectively the first- and second-line treat--
ment drugs for uncomplicated P. falciparum 
malaria in Sudan according to the 1998 pro--
tocol. This study was conducted to assess 
the therapeutic efficacy of these lines of 
treatment for uncomplicated P. falciparum 
malaria in the country and to provide data 
needed to update treatment guidelines in 
the country.

Methods

Study area
The study was conducted during the trans--
mission season, August to December of 
2002/2003. Sudan is characterized by 2 
main areas according to the type of trans--
mission, low/moderate transmission in the 
relatively dry north, and intense transmis--
sion in the more humid South. Total popula--
tion is about 30.3 million residing in an area 
of 2.5 million km2.

The first phase of the study was car--
ried out during 2002 to assess chloroquine 
efficacy in 5 sentinel sites in the northern 
regions of the country (Damazin, Medani, 
Kosti, Obeid and Khartoum). About 80% of 
the country’s population lives in these areas 
and the transmission is seasonal or unstable 
following the rainy season. The acquired 
immunity of the communities living in these 
areas is considered to be low and leads to 
disease outbreaks (epidemic-prone area).
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The second phase of the study was con--
ducted in the same area to assess sulfadox--
ine/pyrimethamine efficacy in 4 sentinel 
sites [Medani, Obeid, Kassala and Damazin 
(2 arms sulfadoxine/pyrimethamine versus 
chloroquine and sulfadoxine/pyrimeth--
amine) and also in Khartoum (2 arms 
chloroquine versus chloroquine and sulf--
adoxine/pyrimethamine)]. During the same 
time, chloroquine alone was tested in 2 
sites in Juba and Malakal in southern Sudan 
where approximately 20% of the country’s 
population lives. The communities residing 
in this area are considered to have high 
acquired immunity, no epidemics occur and 
the transmission is stable throughout the 
year due to the long rainy season.

All of the above-mentioned sites were 
selected according to World Health Organi--
zation (WHO) criteria of selection to fulfil 
the needed requirements in representing all 
malaria endemicity in the whole country. 
All of these selected sites are permanent 
sites for continuous monitoring of anti--
malarial drugs resistance, according to the 
national plan of action approved by the 
WHO [9].

Study population
Inclusion criteria for enrolment of patients 
in the South (Juba and Malakal) were: chil--
dren between 6 and 59 months of age, 
presenting with fever, all signs compatible 
with uncomplicated malaria, P. falciparum  
monoinfection with parasite density be--
tween 2000 and 200 000 asexual parasites/
µL. In the other sites in north and central 
Sudan (Medani, Damazin, Obeid, Kassala 
and Khartoum) the study targeted patients 
over 6 months (all ages) with fever or a 
history of fever in the last 24 hours after 
excluding other causes of fever, falciparum  
monoinfection with parasite density be--
tween 1000 and 100 000 asexual parasites/
µL). Willingness to be followed up and in--
formed consent from the patient or patient’s 

guardian in the case of children were also 
considered. All patients who did not fulfil 
the inclusion criteria were excluded, includ--
ing patients with signs and symptoms of 
severe malaria or danger signs (inability to 
drink or breastfeed, vomiting, recent history 
of convulsion, lethargy or unconsciousness 
and inability to sit and stand), those with 
febrile illness other than malaria and preg--
nant women. The study design was a simple 
prospective evaluation of clinical and para--
sitological response to directly observed 
treatment for uncomplicated malaria [9].

Treatment and follow-up of patients
All patients were screened and blood 
samples examined microscopically using 
Giemsa stain thick and thin blood smears. 
The parasite count was determined per 200 
white blood cells (at × 40 magnification) 
and expressed as parasites/µL. Patients 
who met all of the inclusion criteria were 
enrolled in the study.

Treatment was calculated according to 
body weight and given by the medical team 
directly. Good quality drugs supplied by 
WHO were used at the standard, recom--
mended dose.

The patients were followed up closely 
during scheduled days and during any other 
day if the patient felt unwell. Duration of 
follow-up depended on transmission with 
a longer duration of follow-up in low trans--
mission areas and shorter duration in high 
transmission areas. Thus in the north, the 
patients were followed for 28 days and in 
the south they were followed for 14 days. 

Classification of treatment outcome
All patients’ data were entered on a case 
report form. This included all clinical and 
parasitological information and observa--
tions of the medical personnel.

Response to treatment was classified 
by standard methods using WHO protocol 
[9]. The patients were classified as: early 
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treatment failure, late clinical failure, late 
parasitological failure, and adequate clini--
cal and parasitological response. Further 
classifications were: loss to follow-up and 
withdrawal. Loss to follow-up described 
patients who were enrolled and participated 
at the start but who could not be traced dur--
ing the follow-up period, despite all efforts 
of the medical team. Withdrawal described 
patients who ended their participation vol--
untarily, or who developed any concomitant 
febrile illness during the study which would 
interfere with the classification of their out--
come. Full description of these 2 categories 
and their reason for ending the study is 
available in the case report form.

Further analysis was performed by Epi-
Info, version 6. The chi-squared test was 
calculated for comparison by sex and age 
group. P ≤ 0.05 was considered significant.

Ethical considerations
In the present study the tests were conduct--
ed under the direct supervision of qualified 
medical personnel and at all times during 
the study the safety and welfare of each 
individual patient was the priority over their 
continuation in the study.

Results

In the first phase of study assessing chloro--
quine efficacy in 2002 in Medani, Damazin, 
Obeid, Kosti and Khartoum, 9102 patients 
were examined, 967 of whom were positive 
for P. falciparum malaria (slide positivity 
rate = 10.6%) (Table 1). The majority were 
excluded due to low parasite count of less 
than 1000 parasites/µL. Patients who did 
not want to participate in the study from the 
start were also excluded and others were 
excluded for clinical reasons. Thus only 
155 patients met all the inclusion criteria 
and were enrolled in the study. There were 
3 patients who were lost to follow-up or 

withdrew (1.9%) so in the end 152 patients 
were classified for treatment outcome. Pa--
tients enrolled ranged in age from 1.0 to 70 
years.

The total treatment failure rate of chloro--
quine in the above-mentioned sites (except 
Khartoum which failed to record any cases 
at the time of the study) was 43.4% ranging 
from 38.9% in Medani to 53.3% in Kosti. 
Treatment failure was found to be highly 
significant in children (P = 0.02) compared 
to adults while there was no significant sex 
difference (P = 0.84).

In the second phase, a total of 4207 
patients with fever or history of fever were 
screened (Table 2). Of these, 1085 were pos--
itive for P. falciparum monoinfection (slide 
positivity rate = 25.8%). Of the slide-posi--
tive patients, 526 were enrolled in different 
sentinel sites, and were treated with either 
chloroquine or sulfadoxine/pyrimethamine 
alone or in combination (chloroquine + sulf--
adoxine/pyrimethamine). Thus chloroquine 
was tested in Juba and Malakal where 308 
children were examined and 239 were found 
positive for P. falciparum (slide positivity 
rate = 77.6%). Of these, 113 met all of the 
inclusion criteria and were enrolled in the 
study but 7 (6.2%) were lost to follow-up 
or withdrew. Total chloroquine failure rate 
in Juba and Malakal was very high indicat--
ing the highest level of resistance (80.2%), 
80.0% in Juba, 80.4% in Malakal.

Sulfadoxine/pyrimethamine was tested 
in Damazin, Obeid, Medani and Kassala. 
A total of 1917 patients were screened, 564 
of them were positive for P. falciparum 
malaria (slide positivity rate = 29.4%). Of 
these patients, 204 met all of the inclusion 
criteria and were enrolled but 4 (2.0%) were 
lost to follow-up or withdrew. Sulfadoxine/
pyrimethamine total failure rate was 4.4% 
ranging from 2% in central Sudan (Medani) 
to 7.7% at the border with Eritrea and Ethio--
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pia (Kassala). Patients enrolled ranged in 
age from 0.75 years to 80 years.

Of 1837 patients in Khartoum, 184 were 
positive for P. falciparum malaria (slide 
positivity rate 10.0%). Only 139 met the 
inclusion criteria and were enrolled in the 
study; 70 were assigned to receive chloro--
quine alone and 69 to receive chloroquine 
+ sulfadoxine/pyrimethamine. Failure 
rates with the 2 treatments were 51.4% and 
14.5% respectively. In Damazin there were 
316 patients of whom 228 were positive 
for P. falciparum malaria (slide positivity 
rate 72.2%). Of these, 120 met the inclu--
sion criteria and were enrolled; 50 were 
assigned to receive sulfadoxine/pyrimeth--
amine alone and 70 to receive chloroquine 
+ sulfadoxine/pyrimethamine. Failure rates 
with the 2 treatments were 4.0% and 5.9% 
respectively. The total failure rate for chlo--
roquine + sulfadoxine/pyrimethamine for 
both Khartoum and Damazin was 10.2%

Comparisons between age categories 
and sex versus treatment outcome with 
chloroquine are summarized in Tables 3 
and 4. Treatment failure was significantly 
higher in children than adults, 68.2% and 
31.8% respectively (P < 0.0001) but there 
was no significance difference between 
males and females (P = 0.9).

Discussion

Chloroquine, the cheapest and the most 
readily available antimalarial drug, is still 
used as the first line of treatment for un--
complicated malaria in almost all African 
countries, including Sudan, despite varying 
levels of resistance [10,11]. This is probably 
because of the poor economic situation in 
most African countries because the newer 
drugs are expensive, and also because of the 
justifiable fear of the development of resist--
ance to the new drugs in the future. To take 
further action in updating drug policy, all Ta
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malaria control programmes must weigh the 
cost–effectiveness of using cheap but often 
ineffective drugs compared to expensive 
but effective ones.

Our study showed that the chloroquine 
failure rate was 42.6% in northern and cen--
tral Sudan and even higher in the southern 
part of the country where the total failure 
rate was 80.2%. These findings are consist--
ent with results obtained earlier in Sudan, 
in a study conducted in Western Equatorial 
province [12] and also with a molecular 
study carried out in Bahr Elgazal in which 
they expected high levels of chloroquine 
resistance and predicted efficient treatment 
with sulfadoxine/pyrimethamine [13], as 
well as in a study carried out in 2001 [14]. 
Furthermore, a study in Kenya and Malawi 
indicated that chloroquine was no longer 
adequate for treatment of uncomplicated 
falciparum malaria [2], in some parts of 

Asia, such as Laos, the chloroquine failure 
rate has been reported to be 44.6% [15] and 
in Punjab, results showed a failure rate of 
40% among Afghan refugees [16].

There are many factors that accelerate 
drug resistance, such as overuse when the 
drug is used alone extensively, poor com--
pliance with drug treatment (missed use or 
irrational use) as a result of ignorance, or 
irrational prescribing due to poor training of 
physicians. Other factors include the inten--
sity of transmission, population immunity 
and population movements [2].

In the present study, it is of interest that 
treatment failure was significantly higher 
in children than adults and chloroquine 
treatment failure was 68.2% and 31.8% 
respectively. This concurs with findings 
previously obtained in Sudan [7]. This is 
probably due to acquired immunity in adults 
while children have low acquired immunity 
in comparison. Age has been found to be a 
crucial factor in developing acquired im--
munity and also plays a vital role in severity 
of the disease. The degree of exposure of a 
population to the parasite in endemic areas 
seems to correlate broadly with age distribu--
tion in accordance with clinical symptoms 
and development of the immunity. This is 
a very strain-specific process that requires 
sufficient time for the host to develop that 
immunity [17]. We found no sex variation 
and the male/female distribution in treat--
ment failure was almost the same.

It is currently believed that the increased 
rate of resistance exceeds the rate at which 
new antimalarial drugs are being devel--
oped. Changing the first-line drug too early 
will adversely affect all drugs, yet delay to 
change could be also catastrophic [2]. The 
question is at what level of chloroquine 
resistance should a malaria control pro--
gramme change the first-line drug to a more 
effective one? It is currently thought to be 
25% or less [3]. In addition to the results 

Table 3 Treatment outcome of chloroquine by 
age category

Age category Adequate clinical  Treatment  
  response  failure
  No. % No. %

Children 27 31.4 45 68.2

Adult  
 (> 15 years) 59 68.6 21 31.8

Total 86 100.0 66 100.0
χ2 = 20.9, P < 0.0001.

Table 4 Treatment outcome of chloroquine by 
sex

Sex Adequate clinical  Treatment  
  response failure
  No. % No. %

Female 45 52.3 35 53.0

Male 41 47.7 31 47.0

Total 86 100.0 66 100.0
χ2 = 0.01, P = 0.9.
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of efficacy studies, the perception of pa--
tients and clinicians about the drug must be 
considered in changing the drug policy in a 
country [2]. In the present study, on testing 
chloroquine efficacy during 2002, many pa--
tients withdrew from the start because they 
believed that chloroquine was an ineffective 
drug, the majority were excluded due to 
low parasitaemia and others for clinical 
reasons. In addition, the site at Khartoum 
failed to collect data because no malaria 
patients were identified (at the time of the 
study) because of the activities of a free 
malaria initiative in the state sponsored by 
WHO. All of these factors were considered 
contributory factors to reducing the sample 
size of the enrolled patients concerning 
chloroquine in central Sudan.

In many endemic regions, the failure of 
chloroquine against P. falciparum has led 
to its replacement by sulfadoxine/pyrimeth--
amine, which is the second line drug recom--
mended by the malaria control programmes 
in most antimalarial drugs policies in the 
vast majority of African countries.

The replacement of chloroquine by 
sulfadoxine/pyrimethamine has led to the 
rapid selection of resistance to this drug in 
many areas of the world, including tropical 
Africa, due to its relatively long half-life 
compared with chloroquine [18]. In a study 
in Tanzania, poor therapeutic response was 
obtained when sulfadoxine/pyrimethamine 
was tested in children as a result of various 
contributory factors, the most important of 
which was the drug pressure from a prophy--
lactic intervention [19].

Our study clearly showed that while 
chloroquine is failing as a first line drug in 
treating uncomplicated falciparum malaria 
infections in both low transmission areas 
in north Sudan and in intense transmission 
areas in south Sudan, sulfadoxine/pyrimeth--
amine was still effective, with resistance 
ranging from 2% (Medani, central Sudan) 

to 7.6% (Kassala near the border) which 
may be explained by the fact that Kassala 
borders of Eritrea and Ethiopia. Our find--
ings are consistent with other findings ob--
tained before in Somalia which showed that 
chloroquine is no longer adequate for treat--
ing P. falciparum infections [20]. Similarly 
a study in Pakistan showed that resistance 
to sulfadoxine/pyrimethamine occurred at 
much lower rates ranging from 4% to 25% 
as compared to chloroquine at 18% to 62% 
[21]. A study conducted in adult patients in 
Cameroon infected by P. falciparum and 
treated with sulfadoxine/pyrimethamine 
demonstrated that, in vivo, one or two di--
hydrofolate reductase mutations (moderate 
pyrimethamine resistance) and wild-type 
dihydropteroate synthase did not affect 
clinical curing by sulfadoxine/pyrimeth--
amine, most probably due to the synergistic 
action of the drug [22].

In all tests with sulfadoxine/pyrimeth--
amine alone we observed that the drug was 
accompanied by an increase in gametocytes 
carriage (the infectious stage) in the great 
majority, if not all, of patients, which is 
similar to other studies [23,24]. This is 
a disadvantage as is the rapid develop--
ment of resistance if sulfadoxine/pyrimeth--
amine is used alone. Therefore sulfadoxine/ 
pyrimethamine is recommended by WHO to 
be used in combination therapy, especially 
with artemisinin derivatives because these 
derivatives have many unique properties, 
such as the reduction of gametocyte carriage, 
rapid resolution of the parasites biomass and 
delay of resistance of the partner drug [25]. 
This approach of combination treatment 
has been adopted for cancer chemotherapy 
and, more recently, for treatment of AIDS. 
To treat tuberculosis or AIDS with a single 
drug is no longer regarded as ethical and 
the same practice should be applied to the 
treatment of malaria [26].
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Regarding the combined use of chloro--
quine and sulfadoxine/pyrimethamine, re--
sistance was relatively high which suggests 
that combination therapy is not useful with 
chloroquine because it is already an inef--
fective drug and cannot protect any partner 
drug, even the new antimalarial drugs such 
as artemisinin derivatives. Chloroquine is 
therefore not recommended to be used in 
any sort of combination [25].

Conclusion

Our study confirms that chloroquine should 
no longer be used as a first line drug to treat 
uncomplicated falciparum malaria due to 
the high level of resistance. In fact, a new 
antimalarial drug policy was introduced in 
2004 in which artemisinin-based combina--

tion therapy was recommended by the Na--
tional Technical Advisory Committee. The 
policy adopted sulfadoxine/pyrimethamine 
plus artesunate as first-line treatment and 
artemether/lumefantrine as a second-line 
for treatment of uncomplicated falciparum 
malaria. However, periodic monitoring of 
antimalarial drug treatment is needed to 
assess the effectiveness of drugs and the 
possible development of resistance.
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ABSTRACT This study recorded malaria signs and the rate of parasitaemia among asymptomatic 
schoolchildren in Hajr valley, Hadhramout governorate, Yemen. Tests were made for malaria parass
sites and anaemia in 469 randomly selected primarysschool children aged 6–11 years, together with 
clinical examination to determine spleen size, and interviews to study sociodemographic factors. Of 
the children, 12.8% had positive malaria blood films and 11.3% had spleen enlargement. There were 
significant associations between malaria infection, anaemia and splenomegaly and fever. Children with 
malaria parasitaemia were more often absent from school. 

Signes de paludisme et parasitémie palustre chez des écoliers asymptomatiques de la vallée 
du Hajr au Yémen
RÉSUMÉ Cette étude a consisté à enregistrer les signes de paludisme et à mesurer la parasitémie pass
lustre chez des écoliers asymptomatiques de la vallée du Hajr, gouvernorat d’Hadhramout, au Yémen. 
Chez 469 élèves du primaire âgés de 6 à 11 ans, sélectionnés par randomisation, il a été procédé à des 
tests de dépistage des parasites du paludisme et de l’anémie, associés à la détermination clinique du 
volume de la rate et à un entretien visant à évaluer les facteurs sociodémographiques. Sur l’ensemble 
de cet échantillon d’enfants, 12,8 % présentaient un frottis sanguin positif pour le paludisme et 11,3 % 
une splénomégalie. Les quatre entités paludisme, anémie, splénomégalie et fièvre se sont avérées 
associées de manière significative. L’absentéisme scolaire était plus fréquent chez les enfants porteurs 
d’une parasitémie palustre.
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Introduction

Malaria is a complex condition that is maniff
fested differently in different parts of the 
world depending on a number of variables. 
These include the infecting parasite and 
its susceptibility to antimalarial drugs, the 
distribution and efficiency of the insect 
vectors, climatic and environmental condiff
tions, the person’s genetic composition and 
acquired immunity, and the behaviour of 
the human population [1,2]. Some villages, 
families or individuals are more at risk than 
others [3,4]. Housing conditions play an 
important role in acquiring the infection [5]. 
The endemicity of malaria in a community 
is measured by the rates of spleen enlargeff
ment and parasite counts [6,7]. Malaria in 
pupils is a major cause of absenteeism and 
probably reduces the effectiveness of their 
education [8,9]. 

Various studies have been undertaken to 
investigate the problem of malaria in Yemen. 
The most predominant species of malaria 
parasite in the country is Plasmodium falcc
ciparum [10]. School surveys in Hodeidah 
on the west coast [11] and Socotra Island 
[12] aimed to evaluate the malaria situation 
in these districts and to prepare a plan for 
malaria control in one of the governorates 
as a pilot project. Malaria has been reported 
to be the main cause of outpatient morbidity 
in Hajr valley of Hadhramout governorate 
[13], but no comprehensive previous study 
has been conducted in the area. 

The aim of this study was to record the 
prevalence of the signs of malaria and the 
parasite rate among asymptomatic schoolff
children in Hajr valley, Yemen.

Methods

A crossfsectional design was employed 
on asymptomatic primaryfschool children 

aged 6 to 11 years in Hajr valley during 
March 2001. 

The total population of Hajr valley was 
about 38 000 in the year 2000. Ten out of 
22 primary schools were selected by simple 
random sampling. The total number of puff
pils in primary school classes 1–3 was 2842 
and a sample of 500 pupils was selected 
from them using the EpicInfo version 6 
random number list. Children over 11 years 
old were excluded

To test for malaria parasites, blood samff
ples were taken and thick and thin blood 
films were prepared for each child, fixed 
with absolute methanol, stained with Giemff
sa stain (3% of stock) and examined under 
oil immersion lenses. To test for anaemia, 
a drop of fingerfprick blood was examined 
by the cyanmethaemoglobin method to 
estimate haemoglobin levels. The cutfoff 
for anaemia was defined as a haemoglobin 
level < 11.5 g/dL. To determine enlarged 
spleen, a clinical examination was made 
and spleen size was classified according to 
Hacket’s classification (0–5). Classes ≥ 2 
were considered enlarged for the purpose 
of analysis.

Interviews were made with the parents 
of the children to collect data related to 
age, history of fever, proximity of residence 
to breeding sites and school data. School 
performance was classified for the purpose 
of this study as “repeat year” and “new enff
trants”. Repeat year pupils were those who 
did not succeed in the previous year while 
new entrants were children who succeeded. 
Newly enrolled pupils in class 1 were not 
included. Absenteeism from school was reff
corded by classifying nonfattendance (ever 
absent) of a child for 1 day or more during 
the last month as a history of absenteeism. 

Data were analysed using Epicinfo, verff
sion 6.
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Results

A total of 469 schoolchildren aged 6 to 11 
years completed a full investigation and inff
terviews; 31 children were not included (5 
did not fulfil the age criteria and the other 16 
refused to cooperate). The mean age of the 
studied schoolchildren was 8.5 years and 
57% were male.

More than half the children (54.6%) had 
at least 1 clinical sign that is an important 
indicator of malaria infection: splenomff
egaly with anaemia or hepatosplenomegaly 
(Table 1). Overall 228 (48.6%) out of 469 
children were anaemic and 174 (37.0%) of 
the children had anaemia only (Table 1). A 
total of 53 children (11.3%) had an enlarged 
spleen. A higher rate of anaemia (37/53, 
69.8%) was observed in the children who 
had enlarged spleen. Overall, 23 out of total 
469 children (4.9%) had all 3 of the major 
signs of malaria: parasitaemia, anaemia and 
splenomegaly.

Malaria parasites were identified in the 
blood films of 60 pupils (12.8%), 36 of 
whom were males. The majority were aged 

8–9 years (Table 2). Table 2 shows that the 
parasite rate increased insignificantly with 
age and there was no significant differff
ence in the malaria rate by sex. Most cases 
(58 cases, 96.7%) were infected with P. 
falciparum and only 2 (3.3%) were infected 
with P. vivax. The prevalence of malaria 
parasites was higher (40/142, 28.2%) in 
those children whose parents reported a 
history of fever 1 month before the survey 
than in children without a history of fever 
(20/327) (χ2 = 43.2, P < 0.001). More of the 
children infected with malaria had anaemia 
(40 out of 60, 66.7%) than in the nonfmaff
laria group (188 out of 409, 46.0%) (χ2 = 
9.1, P = 0.002). 

The malaria parasite rate was signififf
cantly higher in children classified as “repeat 
year” (17/65, 26.2%) than “new entrants” 
(43/404, 10.6%) in their school performff
ance (χ2 = 12, P = 0.0005). The parasite rate 
among the 34/131 children with a history 
of absenteeism was (26%, whereas among 
the 26/338 with no history of absenteeism it 
was (8%) (χ 2= 28, P < 0.0001) 

Table 1 Distribution of asymptomatic schoolchildren by 
malaria parasitaemia, splenomegaly and anaemia in Hajr 
valley, Yemen, 2001  

Signs No. of % 
  children  (n = 469)

Malaria parasitaemia only 12 2.6

Malaria parasitaemia and anaemia 17 3.6

Malaria parasitaemia and splenomegaly  8 1.7

Malaria parasitaemia and splenomegaly  
 and anaemia 23 4.9

Splenomegaly only 7 1.5

Splenomegaly and anaemia 14 3.0

Hepatossplenomegaly 1 0.2

Anaemia only 174 37.1

Other 213 45.4
n = total number of children studied.
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A high percentage of infected children 
(26/134, 19.4%) were residents of the valff
ley < 200 m below sea level and (25/235, 
10.6%) resided at altitude 200–500 m above 
the sea level. The remainder of the children 
(9/100, 9.0%) lived > 500 m above sea 
level (χ 2= 7.5, P < 0.023). The children who 
lived near to breeding sites (0–5 km) had a 
parasite rate of 49/294 (16.7%), whereas 
those who lived far from breeding sites 
(more than 5 km) had a parasite rate of 
11/175 (6.3%) (χ 2 =10.6, P < 0.001).

Discussion

Only 60 out of the total 469 asymptomatic 
schoolchildren studied had malaria parasiff
taemia, resulting in a malaria parasite rate 
of around 13% in the study area, which 
classifies the Hajr valley as a highfrisk area. 
Chronic malaria leads to growth retardation, 
anaemia and hepatosplenomegaly [14]. In 
our study, falciparum malaria was found in 
97% of positive cases, which indicates the 
East African pattern of malaria. It has been 
reported before that P. falciparum was the 
most common cause of malaria in Yemen 
[15].

In this study, around 5% of the studied 
children had 3 of the major signs of maff
laria. These were parasitaemia, anaemia 
and splenomegaly. A proportion of 37% of 
studied children were anaemic only. This 
high proportion may be caused by malnutriff
tion and/or repeated attacks with malaria 
and possibly with other chronic diseases. 
The crossfsectional design of the study canff
not clarify the possible association since it 
studied both the exposure and the outcome 
simultaneously. Repeated malaria infection 
leads to anaemia, considerable enlargement 
of the spleen and chronic ill health with epiff
sodes of fever [16]. The total splenomegaly 
rate in our study group was around 11%, 
with no significant association with age 
and sex. This agrees with findings in Sudan 
from Friis and colleagues [17]. 

The malaria parasite rate and enlarged 
spleen rate were significantly higher in 
children whose residence was at an altiff
tude of less than 200 m than those from 
higher altitude, which is consistent with 
a previous report from Yemen [Gregory 
CG et al., unpublished paper for Naval 
Medical Research Unit, 1994]. Hajr valley 
lies between 200–500 m above sea level. 

Table 2 Malaria parasite and splenomegaly among asymptomatic schoolchildren in Hajr 
valley, Yemen, 2001  

Characteristic No.  Malaria  χ2 Psvalue Splenomegaly  χ2 Psvalue 
  tested parasitaemia    present 
   present
  No. % No. %  

Age group (years)          
 6–7  121 10 8.3 3.17 0.2 10 8.3 2.27 0.32 
 8–9  238 33 13.9   27  11.3   
 10–11  110 17 15.5   16  14.5  

Sex          
 Male  275 36 13.1 0.05 0.8 36 14.2 2.13 0.14 
 Female 194 24 12.4   17 8.8  
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Therefore, Anopheles spp. mosquitoes are 
present throughout the area. 

This study revealed that the school perff
formance was lower in the pupils affected 
by malaria. History of absenteeism of the 
pupils within 1 month before the survey 
was significantly associated with malaria 
infection, and this agrees with World Health 
Organization reports [8,9]. 

A total of 227 out of 469 schoolchildren 
were anaemic, giving a prevalence of anaeff
mia in the studied group of around 48%. 
The prevalence of anaemia in the children 
with malaria parasitaemia was much higher, 
at around 67%. Anaemia is an inevitable 
consequence of malaria infection, especially 
in children [18]. Chronic low levels of paraff

sitaemia can lead to longflasting anaemia as 
a result of haemolysis of parasitefinfected 
cells [19]. 

Anaemia and splenomegaly were sigff
nificantly associated in this study; 70% of 
pupils with splenomegaly were anaemic. 
This agrees with a study conducted in Niff
geria [20]. The proportion of anaemia with 
splenomegaly in this survey may be used 
as an indicator of inadequately controlled 
malaria in the study area.

In conclusion, Hajr valley is a highfrisk 
area for malaria. Anaemia and splenomegaly 
were associated with malaria parasitaemia. 
A history of fever and splenomegaly can 
be used as an indication of malaria in the 
study area. 
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ABSTRACT Cystic echinococcosis (CE) is a widespread helminth zoonosis, especially in rural areas. 
We investigated the prevalence of human CE among nomadic communities in 4 areas of Khuzestan 
province: Behbahan, Shoush, Masjed Soleiman and Izeh. Blood samples from 3446 individuals from 
700 randomly selected families were examined for detection of antibody against Echinococcus granu--
losus. Family members were interviewed to assess possible risk factors for infection such as age, sex, 
dog ownership. The prevalence of CE was 13.8%: 1.9% in Behbahan, 12.4% in Shoush, 17.3% in 
Masjed Soleiman and 18.2% in Izeh. These differences were statistically significant. There was no 
significant association between CE seropositivity and age, sex and dog ownership.

L’échinococcose kystique humaine chez les nomades du sud-ouest de la République islamique 
d’Iran
RÉSUMÉ L’échinococcose kystique est une zoonose helminthique répandue, en particulier en zone 
rurale. Nous avons évalué la prévalence de l’échinococcose kystique humaine dans des communautés 
nomades de 4 régions de la province du Khuzestan, à savoir  Behbahan, Shoush, Masjed Soleiman 
et Izeh. Les échantillons sanguins prélevés sur 3446 sujets appartenant à 700 familles sélectionnées 
au hasard ont été examinés afin de détecter l’anticorps dirigé contre Echinococcus granulosus. Les 
membres de chaque famille ont été interrogés afin d’évaluer les facteurs de risque d’infection possibles 
comme l’âge, le sexe, la possession d’un chien. La prévalence de l’échinococcose kystique était de 
13,8 % : 1,9 % à Behbahan, 12,4 % à Shoush, 17,3 % à Masjed Soleiman et 18,2 % à Izeh. Ces diffé--
rences se sont avérées statistiquement significatives. Il n’est apparu aucune association significative 
entre la séropositivité à l’échinococcose kystique et l’âge, le sexe ou la possession d’un chien.
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Introduction

Human cystic echinococcosis (CE) is the 
larval stage of Echinococcus granulosus. 
People acquire infection by accidental ingg
gestion of Echinococcus eggs voided in the 
faeces of infected dogs. It is one of the most 
geographically widespread helminth zoongg
oses [1]. The disease has a global distribugg
tion in most regions where sheepgrearing is 
a major industry. Human CE is known as 
an occupational public health problem for 
farmers and shepherds in endemic areas 
[2].

CE in the Islamic Republic of Iran is an 
important but neglected public health and 
veterinary problem, especially in rural and 
nomadic communities [3,4]. Human CE 
has been reported from different parts of 
the Islamic Republic of Iran [3–5]. In 1998, 
Saberi et al. reported 13.7% seropositivity 
in a semignomadic community in the coungg
try [6]. We have reported an overall 1.7% 
seropositivity in Khuzestan and 7.7% segg
ropositivity in rural areas of Ahvaz (capital 
city of Khuzestan province) [7]. As a rule, 
sheep act as the intermediate and dogs as the 
main host of E. granulosus in the Islamic 
Republic of Iran. The prevalence of CE 
in intermediate hosts from different parts 
of the country indicates an average rate of 
about 2%–20% [8,9]. The prevalence of E. 
granulosus infection in dogs has also been 
reported to range from 3.3% to 63.3% in 
sheepdogs [10]. The same study indicated 
that 20% of E. granulosus infection in dogs 
was from Khuzestan province, which is in 
the southgwest of the country. Half of the 
more than 60 million Iranian inhabitants live 
and work in rural areas as farmers, ranchers 
and shepherds. Thus CE is a human health 
hazard and results in economic loss.

Nonetheless, there have been few serog
epidemiological and mass screening studies 
of CE in the Islamic Republic of Iran. Due 

to the importance of this helminth zoogg
nosis and the lack of information about its 
prevalence in nomadic communities in the 
country, we conducted a seroepidemiologigg
cal study from 2001 to 2003 to assess the 
prevalence of human CE among Khuzestan 
nomads. We recruited a large sample to 
determine CE seropositivity and to provide 
baseline information about the disease prior 
to the possible implementation of a regional 
hydatid control programme.

Methods

Study area
Khuzestan is located in southgwest Islamic 
Republic of Iran. This province covers an 
area of 64 746 km2 and has a population 
of approximately 3 746 772; 48% female 
and 52% male. It consists of mountainous 
regions in the north and east, and plateau 
regions in the south and west. The climate 
is dry and semigdry. Four different cities 
located in the northgeast (Izeh and Masgg
jed Soleiman) southgeast (Behbahan) and 
west (Shoush) of Khuzestan province were 
selected. These cities are known to have 
90% of the nomadic population settled 
around them. Nomads settle in the rural 
areas around these cities during autumn 
and summer for 6 months, and thus these 
communities fall under the governmental 
administration of the cities for the purposes, 
for example, of primary health care.

Sample selection 
A representative sample of primary health 
care centres was randomly selected from 
a sampling frame of all public health care 
centres in the 4 cities. From the selected 
health centres, 7000 nomad households 
were registered from which 700 were rangg
domly selected; thus finally 3446 people 
were selected for inclusion in the study.
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Questionnaire
A questionnaire was designed to provide the 
demographic details of the respondents and 
information about the keeping and handling 
of domestic livestock and dogs. The quesgg
tionnaire also enquired about the number 
of previous surgical operations for CE the 
respondents had had in the past.

Data and blood sample collection
Selected households were visited and the 
questionnaire completed. Each family 
member was interviewed facegtogface to 
determine what factor(s) related to their livgg
ing environment might predispose them to 
transmission of E. granulosus.

Venous blood samples (5 mL) were 
taken from all randomly selected family 
members. All blood samples were transgg
ferred to the laboratory on ice on the same 
day of collection, and sera were collected 
and stored at –70 ºC until tested.

Serological test
Different methods have been used for comgg
munity screening of CE, but good results 
have been reported using enzymeglinked 
immunosorbent assay (ELISA) methods 
with an overall sensitivity of 94% and spegg
cificity 90% [11]. Thus all serum samples 
were tested for IgG antibodies to E. granull
losus by microplate ELISA as described 
previously [11]. 

Briefly, Immulon I plates (Dynatech, 
United Kingdom) were coated (100 μL/
well) overnight at 4 ºC with antigen B (5 μL/
mL) in bicarbonate coating buffer, pH 9.6. 
Plates were washed 3 times with phosphateg 
buffered saline (PBS) + 0.1% Tween 20. 
The plates were then blocked with PBS + 
5% skimmed milk for 1 h at room temperagg
ture. Sera were diluted 1:100 in PBS, added 
to the plates, and incubated for 1.5 h at room 

temperature. Plates were washed as above, 
then alkaline phosphategconjugated antig 
human IgG (whole molecule, Sigma, United 
Kingdom) was used at 1:2000 dilution for 1 
h at room temperature. After washing the 
plate, paragnitrophenyl phosphate (Sigma) 
in 1 M diethanol amine buffer and 0.5 mM 
magnesium chloride, pH 9.6, was used as 
the substrate. Absorbance was measured at 
450 nm after 20 minutes using a Dynatech 
automatic microplate reader.

The positive control consisted of serum 
samples from surgically and pathologically 
confirmed CE patients from Khuzestan 
province (n = 132). The negative control 
consisted of serum samples from blood 
donors or randomly selected blood samples 
from endemic normal individuals, who 
clinically had no cystic lesions (n = 300). 
They were all visited by a general practigg
tioner. The positive–negative cutgoff value 
was calculated as the mean +2 SD of the 
endemic normal individuals; therefore the 
ELISA result was on highest achievable test 
sensitivity so as to maximize the chances of 
casegfinding [12].

Ethical approval
Ethical approval for the study was given by 
Ethics Committee of Jundishapour Univergg
sity of Medical Sciences. Informed consent 
was obtained from the individuals or heads 
of households prior to screening family 
members.

Statistical analysis
EpilInfo, version 6 was used for data entry 
from the questionnaires. A tgtest was used 
for determination of the significant differgg
ences in the antibody responses. Differgg
ences between the groups were compared 
by the chigsquared test.
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Results

A total of 3446 individuals provided serum 
samples which were tested for antibody 
detection against hydatid cyst by ELISA; 
13.8% of those tested were seropositive 
(Table 1). The ELISA absorbance value for 
seropositive individuals was +2SD above 
the mean of the negative control (optical 
density 0.211 nm). The prevalence of CE 
in the 4 cities surveyed was 1.9% in Behbagg
han, 12.4% in Shoush, 17.3% in Masjed Sogg
leiman and 18.2% in Izeh (Table 1) and the 
differences were statistically significant.

There were no statistically significant 
differences between CE seropositivity and 
age group or sex, with the exception of 
significantly higher infection in females 
than males in the age group of 31–50 years 
(P = 0.04) (Table 2). However, the rate of 
seropositivity in females compared with 
males was not significantly different in the 
whole community. As regards previous 
surgery for CE, 10 out of 3446 (0.29%) pergg
sons screened had undergone such surgery 
in the past.

A total of 2863 dogs were kept by the 
surveyed sample, i.e. approximately 0.8 
dogs per person. There was no significant 
difference between dog ownership and 
number of kept dogs and CE seropositivity 
(Table 3). The largest number of dogs per 

family was 24 dogs. Dogs were used for 
guarding the home and livestock and were 
usually unleashed and even had access to 
inside the tents and houses. There was a 
statistically significant association between 
CE seropositivity and nonghome slaughtergg
ing (P = 0.001) and occupation; shepherds 
and farmers were more infected (P = 0.016) 
(Table 3).

Discussion

The overall prevalence of human CE among 
Khuzestan nomads of the Islamic Republic 
of Iran was 13.8%, which confirms that CE 
is highly endemic in this population. No 
previous largegscale CE seroepidemiologigg
cal study has been conducted among such 
communities in this country. These commugg
nities are similar to other Iranian nomadic 
populations which suggest all such commugg
nities are at high risk of infection because 
of their specific lifestyle and occupation 
(mostly shepherds).

A study conducted by Saberi et al. regg
ported 13.7% seropositivity in 1000 ingg
dividuals randomly selected from among 
Fars nomadic tribes in southern Islamic 
Republic of Iran [6]. The ELISA method 
using antigen B that was used in our ingg
vestigation is a more sensitive serological 

Table 1 Cystic echinococcosis seropositivity among Khuzestan nomads

City Total no.   Seropositive Seronegative OR (95% CI)
  screened  No. % No. % 

Behbahan 566 11 1.9 555 98.1 1

Shoush 894 111 12.4 783 87.6   7.15 (3.7–14.2)

Masjed  
 Soleiman 1010 175 17.3 835 82.7 10.57 (5.5–20.7)

Izeh 976 178 18.2 798 81.8 11.25 (5.9–22.1)

Total 3446 475 13.8 2971 86.2 
P < 0.0001. 
OR = odds ratio; CI = confidence interval.
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Table 2 Cystic echinococcosis seropositivity by age and sex among Khuzestan nomads

Age group Total Seropositive Relative risk  P-value 
(years)   for seropositivity
  Male Female Male Female Total (by age and sex) 
  No. % No. % (95% CI)

0–4 50 44 12 24.0 7 15.9 19/94 1.66 (0.55–3.3) 0.49

5–14 424 526 68 16.0 74 14.1 142/950 1.10 (0.81–1.5) 0.54

15–30 360 861 46 12.8 105 12.2 151/1221 1.08 (0.77–1.5) 0.66

31–50 232 544 21 9.1 87 16.0 108/776 0.63 (0.4–1.0) 0.04

> 50 215 192 29 13.5 26 13.5 55/407 1.04 (0.62–1.7) 0.88

Total 1281 2167 176 13.7 299 13.8 475 (13.8%) 1.02 (0.85–1.2) 0.85
CI = confidence interval.

Table 3 Cystic echinococcosis seropositivity by dog ownership, occupation and home 
slaughtering in Khuzestan nomads

Variable No tested Seronegative Seropositive OR (95% CI) P-value
  No. % No. %  

Dog ownership       0.47 
 0 583 501 85.9 82 14.1 –  
 1–3 2617 2258 86.3 359 13.7 1  
 ≥ 4 246 212 86.2 34 13.8 0.99 (0.67–1.48)  
 Total 3446 2971 86.2 475 13.8  

Occupation       0.016 
 Low riska 1261  1121 88.9 140 11.1 1  
 Student 451 391 86.7 60 13.3 1.23 (0.89–1.70)  
 Farmer 27 22 81.5 5 18.5 1.82 (0.69–4.88)  
 Shepherd 1707 1437 84.2 270 15.8 1.50 (1.21–1.87)  
 Total 3446 2971 86.2 475 13.8  

Home slaughtering       0.001 
 Yes 2953 2553 86.5 400 13.5 1  
 No 247 200 81.0 47 19.0 1.095 (1.052–1.139)  
 Totalb 3200 2753 86.0 447 14.0  
OR = odds ratio; CI = confidence interval. 
aChildren under 6 years, employees other than farmers and shepherds. 
bSome data were missing for this variable.

test in comparison with other tests [13–16]. 
However, it should be noted that serologigg
cal tests for CE may have overall reduced 
sensitivity when used directly in endemic 
communities compared with advanced 
symptomatic cases [11], which suggests that 
the prevalence of CE may in fact be higher 

than our results indicate. The results of our 
communitygbased study together with those 
of other studies mostly of hospital records 
and the high prevalence of E. granulosus 
in dogs [9,10,17,18] confirm that hydatidogg
sis should be considered a major parasitic 
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helminth zoonosis in the Islamic Republic 
of Iran.

Regarding the prevalence of CE in the 
4 cities screened, the highest and lowest 
prevalences were detected in Izeh and Begg
hbahan respectively. We do not have any 
clear explanation for why the rates between 
the communities differed. It does not appear 
to be related to dog ownership, but it may 
be related to their different lifestyles (for 
example differences in education, hygiene 
practices, income, which were evident durgg
ing sample collection); this needs to be 
investigated in more detail. 

The significantly higher rate of CE segg
ropositivity in females in the 15–30 years 
age group is in agreement with some other 
epidemiological studies [15]. However, 
overall, there was no significant associagg
tion between CE positivity and sex. This 
contrasts with some previous studies in 
which the rate of infection was greater 
in females than males [9,15,19–22]. The 
reasons for our result could be due to the 
free movement of dogs among the comgg
munity and also the lifestyle and culture of 
the nomads who live in close contact as a 
big family from their early childhood and so 
all members are equally at risk of exposure 
to infection. Our results indicate that there 
was no significant difference between CE 
seropositivity and dog ownership, and also 
no significant association with the number 
of dogs owned. This could be explained by 
the fact that the dogs were unleashed and 
had free access, even to inside the tents 
which would put nongdoggowner families 
at the same level of risk of exposure, which 
would suggest that shepherd dogs play a 
role in the transmission of CE in such comgg
munities; this is in agreement with previous 
studies [22,23].

It has been reported that home slaughtergg
ing of sheep is also an important risk factor 

for CE transmission in nomadic communigg
ties [24]; the rate of seropositivity among 
people who practised home slaughtering 
was significantly higher than people who 
did not. This is in contrast to our results as 
we found that CE seropositivity was a siggg
nificantly higher among people who did not 
slaughter at home. This observation suggg
gests that the practice of home slaughtering 
may promote immunological protection 
among those exposed to the practice, but 
this suggestion needs further evaluation.

In conclusion, our study confirms the 
high endemicity of human CE in Khuzgg
estan nomads. Due to the similar living 
conditions and culture among Iranian nogg
madic communities and rural areas high CE 
prevalence is expected to prevail in all such 
communities also. It is clear therefore that 
CE is a major public health problem among 
Iranian nomadic communities and all famgg
ily members are at the same level of risk of 
exposure to E. granulosus infection.
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Photo and video contest: images of health and disability 2006–
2007
WHO invites photographers and video producers to participate in this 
annual global photo and video contest. This year’s theme is “Health 
and Environment”. 
Provide your high-quality photographs and video clips and give your 
creativity free reign! The photos and video clips should portray the 
positive or negative impact of the environment on people’s health 
and day-to-day life. They will contribute to WHO’s efforts to highlight 
impact our environment has on health. 
This contest was initiated in 2002 to coincide with the release of the 
International Classification of Functioning, Disability and Health to pro--
mote understanding of health and disability.

More details are at:
http://www3.who.int/icf/photocontest2007/photocontest.html
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ABSTRACT We investigated the antibiotic resistance of various strains of Salmonella isolated from dif--
ferent sources in Oman, namely sewage water, chicken and food handlers. Of 1242 isolates from food 
handlers, 15 (1.2%) were resistant to one or more antibiotic. Of these, 41% were resistant to ampicillin, 
42% to co-trimoxazole and 22% to chloramphenicol. None of the isolates was resistant to ciprofloxacin. 
Of 515 isolates from chicken and 432 from sewage water, 23.7% and 14.1% respectively were resistant 
to one or more antibiotic. Susceptibility to the different antibiotics varied but none of the isolates from 
chicken was resistant to amikacin.

L’antibiorésistance de Salmonella spp. d’origine humaine et non humaine en Oman
RÉSUMÉ Nous avons étudié l’antibiorésistance de plusieurs souches de Salmonella isolées de dif--
férentes sources en Oman, notamment d’eaux usées, de poulets et de personnes qui manipulent les 
aliments. Sur 1242 isolats provenant de manipulateurs d’aliments, 15 (1,2 %) se sont avérés résis--
tants à un ou plusieurs antibiotiques. Parmi ceux-ci, 41 % étaient résistants à l’ampicilline,  42 % au 
cotrimoxazole et 22 % au chloramphénicol. Aucun de ces isolats n’était résistant à la ciprofloxacine. 
Sur les 515 isolats provenant de poulets et les 432 autres prélevés dans les eaux usées, respective--
ment 23,7 % et 14,1 % étaient résistants à un ou plusieurs antibiotiques. La sensibilité aux différents 
antibiotiques s’est révélée variable, toutefois aucun des isolats prélevés chez le poulet ne s’est montré 
résistant à l’amikacine.
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Introduction

Most members of the genus Salmonella are 
potentially pathogenic to humans and vertt
tebrates and cause salmonellosis. Infected 
humans and animals shed salmonellae into 
the environment via faeces and reinfection 
takes place by ingestion of salmonellaet
contaminated food and water [1].

Strains of Salmonella spp. have been 
isolated from different sources; natural 
waters [2], North Sea water [3], sewage 
water [2], chickens [4] and food handlers 
[5]. Salmonellosis due to infected food 
handlers has been reported by many authors 
in different countries [5–9].

In spite of laws and measures set 
up by many countries for food hygiene 
and proper use of antibiotics, antibiotict 
resistant salmonellae have been isolated 
from chicken carcasses, meat and humans 
in Greece, Italy, Thailand, South Africa and 
Ethiopia [4,10–14]. Antimicrobial resisttt
ance of the Salmonella strains has been 
found to vary significantly according to the 
primary isolation sources [2], and isolates 
of human origin have been reported to be 
less resistant than those of animal or foodt
feed origin [10].

However, because of the abuse of antitt
microbial drugs, the antibiotic resistance of 
Salmonella strains from humans is expected 
to increase. It has been reported that there 
has been an increase in antibiotic resistance 
of Salmonella isolates from humans [12].

In the Gulf region, very few studtt
ies have been carried out on antibiotict 
resistant salmonellae [15–17]. A few limited 
outbreaks of salmonellosis have occurred in 
the region, but were reported and covered 
only in local daily newspapers.

We investigated and compared the 
antibiotic resistance of various strains of 
Salmonella isolated from different sources 
in Oman: sewage water, chickens and food 
handlers.

Methods

Salmonella strains were isolated from samtt
ples taken from human faeces, chicken cartt
casses and chicken faeces, and sewage water 
in Oman during the period 1998–99. Samtt
ples were obtained from all 100 000 food 
handlers working at different places in the 
country who are annually checked according 
to Omani regulations: salmonellae isolates 
were obtained from 1242 of these samples. 
The isolation and identification were done 
according to the standard procedure [18]. 
Biochemical identification was carried out 
using API 20E strips (bioMérieux, Hazeltt
wod, USA), then confirmed serologically 
by polyvalent O and H antisera. The human 
isolates were typed to O serological groups 
using slide agglutination test [19] and then 
screened for sensitivity to 4 antibiotics 
(ampicillin, chloramphenicol, ciprofloxacin 
and cottrimoxazole) following the disk diftt
fusion method [20]. Different public health 
laboratories of the Ministry of Health were 
involved in this screening. Salmonella isott
lates were obtained from 123 imported frott
zen chicken carcasses, 191 live chickens at 
private chicken farms and 201 live chickens 
from commercial chicken farms. In additt
tion, Salmonella isolates were collected 
from 232 samples taken from different sewtt
age treatment plants in the Muscat area. 

We screened 17 antibiotics widely 
used in Oman for antibiotic resistance to 
theses isolate: amikacin, ampicillin, chlott
ramphenicol, carbenicillin, ciprofloxacin, 
cottrimoxazole, cefotaxime, gentamicin, 
kanamycin, minocycline, neomycin, nalidtt
ixic acid, streptomycin, sulfamethoxazole, 
tetracycline, trimethoprim, and tobramycin.

Results

Among the human isolates, the strains 
were serologically grouped into groups A 



Eastern Mediterranean Health Journal, Vol. 13, No. 1, 2007 51

(0.72%), B (16.7%), C (25.3%), D (9.2%), 
E and G (38.4%) and others (9.5%) bett
longed to groups I, K, L, M, and O. Group B 
showed highest resistance (43%) followed 
by the group C (38%). The number and 
percentages of resistance to 1 or more antt
tibiotic of Salmonella strains isolated from 
food handlers, chickens and sewage water 
are shown in Table 1. The number of resisttt
ant strains (resistant to 1 or more antibiotic) 
isolated from samples of imported frozen 
chicken, live chickens from private farms, 
live chickens from commercial farms, 
sewage water and food handlers were 18, 
54, 50, 61 and 15 respectively. Isolates of 
imported chicken, private farm chicken, 
commercial farm chicken and sewage watt
ter were found to be resistant to 5 (29%),  
14 (82%), 16 (94%), and 14 (82%) antibitt
otics respectively out of the 17 antibiotics 
tested (Table 1). The human isolates were 
resistant to 3 out of the 4 (75%) antibiotics 
tested.

The proportion of Salmonella isolates 
resistant to ampicillin was very similar for 
chicken from private farms and commercial 
farms (76% and 78% respectively) and 
much higher than the sewage (21%) and 
food handler (41%) isolates. All imported 
frozen chicken isolates were susceptible to 
ampicillin, chloramphenicol, ciprofloxacin 
and cottrimoxazole. All Salmonella isott
lates, with the exception of those from 
chicken from commercial farms (4% rett
sistant) were susceptible to ciprofloxacin. 
Food handler isolates were more resistant 
to chloramphenicol (22%) than commercial 
farm chicken isolates (14%), and sewage 
isolates (3%), and imported and private 
farm chicken (0% each). Resistance of 
isolates to cottrimoxazole was 42% for food 
handlers, 14% for chicken from commercial 
farms, 6% for chicken from private farms 
and 0% for imported chickens and sewage 
water
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Table 2 shows the resistance of the Salmm
monella isolates obtained from samples 
of imported frozen chicken, live chickens 
from private farms, live chickens from 
commercial farms and sewage water to the 
17 antibiotics tested. Different antibiotics 
showed varying degrees of effectiveness 
when tested on different Salmonella isott
lates. Amikacin was found to be 100% 
effective against all chicken isolates.

Discussion

In spite of the routine checking of food 
handlers, one of the causes of salmoneltt
losis could be Salmonellatinfected food 
handlers. Food handlers have been thought 
as the victims rather than the causes of 
Salmonella outbreaks. In this study 1.2% 
of the food handlers were found infected 
with Salmonella although they are annually 
checked. As regards antibiotic resistance, 
22% of the food handler isolates were rett
sistant to chloramphenicol. Many countries 
have reported conflicting results concerntt
ing chloramphenicoltresistant salmonellae 
[21–24]. About 40% of the foodthandler 
isolates were resistant to ampicillin and 
cottrimoxazole. There was no resistance to 
ciprofloxacin.

The human isolates were less resistant 
to ampicillin and ciprofloxacin than the 
commercial farm chicken isolates while 
the human isolates were more resistant to 
chloramphenicol and cottrimoxazole than 
chicken isolates. Our results disagree with 
the findings of some workers [10] who 
found that isolates of human origin were 
overall less resistant than those of animal 
origin. It appears that the degree of resisttt
ance depends upon the type of antibiotic 
and the strain.

As regards chicken isolates, 28.3% of 
Salmonella isolates from chicken from pritt
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vate poultry farms were resistant to 1 or 
more antibiotic and 24.9% isolated from 
chicken from commercial poultry farms 
were resistant. This is almost double the 
proportion of isolates from imported frott
zen chicken (14.6%) that were resistant, 
probably due to the cleaning and freezing 
processes that eliminate most viable bactt
teria [25]. Furthermore, the strains isolated 
from Oman were about twice as resistant 
to the antibiotics tested as the isolates from 
imported frozen chicken probably due to 
the freezing process that affects the plasmid 
content [26]. In addition to the freezing 
effect on microbes present in chicken cartt
casses, there is probably antibiotic abuse 
especially in poultry farms in Oman. During 
our visits to poultry farms we observed that 
antibiotics were mishandled by unqualified 
personnel who did not abide by the standard 
regulations of the country. Antibacterial 
drugs are readily available over the counter 
in many countries. Such drugs can be easily 
obtained by the community and used imtt
properly, which contributes to the selection 
of resistant strains [27] and multiple drugt
resistant strains, especially when a broadt
spectrum antibiotic, such as tetracycline, is 
used [28,29].

Some antibiotics were found to be more 
effective against the Salmonella strains 
studied (amikacin and ciprofloxacin) while 
others were less so. Some single Salmonella 
strains isolated from private and commertt
cial poultry farms were resistant to up to 
11 different antibiotics while those from 
imported frozen chicken were resistant to 

up to 4 antibiotics only. Compared to a 
similar study conducted in Oman in 1986, 
only 30% of the isolates were resistant to 
at least 2 of the 18 tested antibiotics [15]. 
In our study, all of the isolates from nont
human sources were resistant to at least 2 
antibiotics. The mechanism of resistance of 
a single Salmonella strain to a large number 
of antibiotics cannot be explained by rantt
dom mutations, but rather by Rtplasmids, 
which can pass the genes for resistance to 
other strains.

The antibiotic resistance of Salmonella 
strains appears to be increasing which is of 
concern. We recommend that a programme 
of health education be given to food prepartt
ers and handlers in which they are taught 
proper means of food handling, hygiene 
and storage as well as preventive control 
measures. We also recommend more rett
strictions on the irrational use of antibiotics, 
and public awareness activities should be 
undertaken to alert the public to the risks of 
the unnecessary use of antibiotics
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International Network to Promote Household Water Treatment and 
Safe Storage 
Every year there are 1.6 million diarrhoeal deaths related to unsafe 
water, sanitation, and hygiene, the vast majority among children under 
5 years. Household water treatment and safe storage interventions 
can lead to dramatic improvements in drinking water quality and 
reductions in diarrhoeal disease, making an immediate difference to 
the lives of those who rely on water from polluted rivers, lakes and, in 
some cases, unsafe wells or piped water supplies. 
To accelerate health gains to those without reliable access to safe 
drinking water, WHO has established a network aimed at promoting 
household water treatment and safe storage. The network format 
optimizes flexibility, participation and creativity to support coordinated 
action. 

More information on the network is available at:  
http://www.who.int/household_water/network/en/index.html
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RÉSUMÉ	 Nous	 avons	 déterminé	 la	 prévalence	 et	 les	 facteurs	 de	 risque	 des	 infections	 acquises	 au	
Centre	 Hospitalier	 Universitaire	 (CHU)	 Hassan	 II	 et	 identifié	 les	 micro-organismes	 en	 cause	 chez		
282	 patients	 hospitalisés.	 La	 durée	 moyenne	 d’hospitalisation	 était	 de	 16,4	 (E.T.	 15)	 jours.	 La	 préva--
lence	 des	 infections	 nosocomiales	 était	 de	 6,7	 %.	 Les	 infections	 du	 site	 opératoire	 étaient	 les	 plus	
fréquentes.	 Aucune	 infection	 sur	 cathéter	 n’a	 été	 notée.	 Les	 principaux	 micro-organismes	 isolés	 étaient	
Escherichia	 coli,	 Klebsiella	 pneumoniæ	 et	 Candida	 albicans.	 La	 survenue	 d’une	 infection	 nosocomiale	
était	 significativement	 liée	 à	 l’intervention	 chirurgicale	 (p	 =	 0,005),	 à	 la	 mise	 en	 place	 d’une	 sonde	 uri--
naire	(p	=	0,002)	ainsi	qu’à	un	séjour	hospitalier	dépassant	les	trois	semaines	(p	=	0,04).	

Prevalence	 and	 risk	 factors	 for	 nosocomial	 infections	 in	 Hassan	 II	 university	 hospital,	 Fes,	
Morocco
ABSTRACT	 We	 determined	 the	 prevalence	 and	 risk	 factors	 for	 nosocomial	 infection	 at	 Hassan	 II	
university	 hospital	 and	 the	 causative	 microorganisms	 among	 282	 inpatients.	 The	 mean	 duration	 of	
hospitalization	 was	 16.4	 (SD	 =	 15)	 days.	 The	 prevalence	 of	 nosocomial	 infection	 was	 6.7%.	 Infections	
at	 the	 site	 of	 the	 operation	 were	 the	 commonest.	 No	 catheter-related	 infection	 was	 noted.	 The	 main	 or--
ganisms	 isolated	 were	 Escherichia	 coli,	 Klebsiella	 pneumoniae	 and	 Candida	 albicans.	 The	 occurrence	
of	 a	 nosocomial	 infection	 was	 significantly	 associated	 with	 surgical	 operation	 (P	 =	 0.005),	 presence	 of	
urinary	catheter	(P	=	0.002)	and	length	of	hospital	stay	greater	than	3	weeks	(P	=	0.04).	
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Introduction	

Les infections nosocomiales représentent un 
véritable problème de santé publique avec 
des conséquences considérables tant sur le 
plan individuel que sur le plan économique 
[1,2]. Leur surveillance est devenue, au 
cours de ces dernières décennies, un élémm
ment essentiel de tout programme de lutte 
contre ces infections [1]. Elle permet 
l’identification des patients susceptibles 
de développer une infection nosocomiale 
et des secteurs à risque de l’hôpital. De 
plus, les données de surveillance peuvent 
détecter des changements importants dans 
le temps et fournir des informations sur 
certaines pratiques comme l’utilisation des 
antibiotiques. En outre, la surveillance a 
montré son efficacité dans la réduction des 
taux d’infection [3]. Les études de prévamm
lence restent, malgré leurs limites, le moyen 
le plus simple à choisir dans le cadre de  
cette surveillance pour déterminer l’ampleur 
des infections nosocomiales lorsque les resmm
sources sont réduites. En effet, ces études 
sont peu onéreuses, faciles à réaliser et 
requièrent peu de ressources humaines ou 
techniques. Des études nationales de prévamm
lence sur les infections nosocomiales ont été 
réalisées dans beaucoup de pays européens 
et en développement [2,4–8]. Elles ont servi 
à définir les priorités de la lutte contre les 
infections nosocomiales. 

Au Maroc, bien qu’il n’existe pas encore 
de réglementation nationale exigeant la 
déclaration de tous les cas d’infections nomm
socomiales [9], la lutte contre ces infections 
a commencé à susciter l’intérêt au cours de 
ces dernières années et certains hôpitaux ont 
développé leur propre programme. Ainsi, 
une première enquête nationale sur les inmm
fections nosocomiales a été menée en 1994 
et a révélé un taux de prévalence de 14 % 
[10]. Depuis, aucune autre étude n’a été 
réalisée dans ce pays alors que le problème 

de l’infection nosocomiale demeure un 
problème de santé publique important. 

Le CHU Hassan II de Fès est un jeune 
établissement qui a été créé en 1999. Il enmm
globe un ensemble de services hospitaliers 
implantés actuellement dans trois anciens 
établissements : les hôpitaux El Ghassani, 
Omar Drissi et Ibn El Khatib. Sa situation 
actuelle en matière d’infections nosocomm
miales n’est pas connue. Nous présentons 
ici les résultats de la première enquête de 
prévalence des infections nosocomiales 
réalisée dans cet établissement. 

Ce travail avait pour objectif princimm
pal de déterminer la prévalence et les facmm
teurs de risque des infections acquises au 
CHU Hassan II et d’identifier les microm 
organismes en cause, et pour objectif  
secondaire de sensibiliser l’ensemble du permm
sonnel hospitalier à la réalité des infections 
nosocomiales et à l’intérêt de la surveillance 
épidémiologique de ce phénomène.

Méthodes

Déroulement	de	l’étude	
Il s’agit d’une enquête de prévalence instanmm
tanée. Ceci signifie que, de façon idéale, 
l’information concernant les personnes 
présentant une infection nosocomiale active 
parmi les patients présents au CHU un jour 
donné devait être recueillie dans l’ensemble 
du CHU en une seule journée. Cet objectif 
n’a pu être réalisé du fait de la dispersion 
des services hospitaliers. En conséquence, 
l’enquête s’est déroulée le premier jour 
dans l’hôpital El Ghassani, et le jour suim 
vant dans le reste des services appartenant 
aux deux autres hôpitaux (Omar Drissi et 
Ibn El Khatib). Tous les patients hospitam
lisés le jour de l’enquête étaient éligibles 
pour l’étude, y compris dans les services de 
pédiatrie et de néonatologie ainsi que tout 
patient admis depuis moins de 48 heures. 
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Les patients des services d’hémodialyse, 
des urgences, des services d’hospitalisation 
de jour et les parturientes ont été exclus en 
raison de la trop grande brièveté de leur 
séjour.

Définition	des	infections	
nosocomiales	
Ont été prises en compte les infections nosomm
comiales actives, c’estmàmdire les infections 
nosocomiales en cours de traitement antim
infectieux par voie générale et les infections 
nosocomiales urinaires asymptomatiques 
diagnostiquées le jour de l’enquête et pour 
lesquelles le traitement n’avait pas encore 
débuté.

Les définitions des infections nomm
socomiales retenues ont été celles des  
« 100 recommandations » [11]. Les inmm
fections ont été recherchées à partir 
des informations cliniques et micromm
biologiques disponibles dans les services 
d’hospitalisation. En cas de doute, en parmm
ticulier en ce qui concerne certains facteurs 
de risque, un examen au chevet du malade 
était recommandé. Un examen cytobactém 
riologique des urines (ECBU) a été systémm
matiquement demandé à la recherche d’une 
infection urinaire asymptomatique chez tout 
patient sondé et pour lequel une bandelette 
urinaire était positive aux leucocytes et/ou 
aux nitrites.

Recueil	de	l’information
Cette enquête a porté sur tous les services 
de chirurgie et de médecine appartenant 
au CHU Hassan II de Fès. La proposition 
de participation faite par le Laboratoire 
d’Épidémiologie et de Santé Publique a été 
transmise aux services par une note admim
nistrative signée du Directeur de l’hôpital 
El Ghassani. Parallèlement, une formation 
concernant le déroulement de l’enquête et 

le questionnaire utilisé a été dispensée aux 
médecins résidents des services concernés. 
Le recueil d’information a été fait sur un 
mode standardisé à l’aide d’un questionmm
naire rempli après examen des dossiers 
médicaux (complété des résultats de labomm
ratoire quand c’était nécessaire) de tous les 
patients hospitalisés au moment de l’étude. 
Cette information a été recueillie par le 
médecin traitant du patient luimmême. En 
cas de doute par rapport à la classification 
de l’infection nosocomiale, et plus parmm
ticulièrement lorsque des doutes existaient 
sur la présence de facteurs de risque tels 
qu’une sonde urinaire ou un cathéter vascumm
laire, le malade était réexaminé et son état 
discuté entre le médecin traitant et les conmm
frères du même service afin de clarifier et de 
classer correctement l’infection. Chaque lit 
était enquêté une seule fois. La plupart des 
questions étaient présentées de telle façon 
qu’on y répondait en mettant un X ou un 
chiffre dans les cases. Les données ont été 
saisies et analysées en utilisant le logiciel 
Epi Info version 6.

Résultats

Le travail a porté sur les 282 patients hosmm
pitalisés les jours de l’enquête. La parmm
ticipation a été généralement bonne dans 
l’ensemble des services du CHU. Elle est 
estimée globalement à 85 %, dont 72 % hosmm
pitalisés à l’hôpital El Ghassani. La moitié 
des patients étaient hospitalisés en chirurmm
gie, et seulement 3 % en réanimation. 

Le sex ratio (hommes/femmes) était de 
0,93. L’âge moyen est de 38 (E.T. 19) ans 
(extrêmes : 2 et 82 ans). La majorité des 
patients (75,3 %) étaient âgés entre 20 et  
69 ans. Plus de la moitié des patients enmm
quêtés (55 %) étaient hospitalisés pendant 
moins de 15 jours. 
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Exposition	aux	facteurs	de	risque	et	
antibiothérapie	
Plus du tiers des patients enquêtés (36 %) 
avaient été opérés le jour de l’enquête ou le 
mois précédant cellemci et 44 % d’entre eux 
étaient porteurs d’un cathéter vasculaire, 
essentiellement périphérique chez 80 % 
d’entre eux. Deux facteurs de risque étaient 
peu représentés dans l’étude : le port d’une 
sonde urinaire (4,6 % des patients) et la venmm
tilation artificielle (5,3 % des patients).

Le jour de l’enquête, 56,4 % (159) des 
patients étaient sous antibiothérapie. Cellem
ci avait été prescrite chez 50,3 % (80/159) 
des sujets pour une infection communaumm
taire, chez 8 % (13/159) pour une infection 
nosocomiale et chez 39 % (62/159) à titre 
prophylactique.

Tous motifs de prescription confondus, 
l’association amoxicillinemacide clavulamm
nique représentait 25,1 % des antiminfecmm
tieux reçus, suivie des pénicillines (20,3 %) 
et des aminosides (17 %). Dans le cas limité 
des infections nosocomiales, l’association 
amoxicillinemacide clavulanique représenmm
tait 3,5 % des prescriptions, alors que les 
céphalosporines venaient au premier rang 
des prescriptions (25 %), suivies des quimm
nolones (12 %) puis des pénicillines, des 
aminosides et des antifongiques. 

Taux	de	prévalence	des	infectés	et	
des	infections	
Le jour de l’enquête, 6,9 % des patients 
hospitalisés à l’hôpital El Ghassani  
avaient acquis une (ou des) infection(s) 
nosocomiale(s). Le taux de prévalence des 
infections nosocomiales était de 8,3 %, soit 
un ratio infections/infectés de 1,2. Mais si 
on considère les autres services délocalisés 
par rapport à cet hôpital et situés dans les 
deux autres hôpitaux Omar Drissi et Ibn El 
Khatib, le taux de prévalence des patients 
infectés baisse à 5,7 % et celui des infecmm
tions nosocomiales à 6,7 %.

La prévalence était de 0 %, 10,1 % et 
25 % respectivement dans les services de 
médecine, chirurgie et réanimation. Dans 
les services chirurgicaux, la prévalence la 
plus élevée était de 43 % et elle concernait 
le service d’urologie.

Tous les patients présentant une inmm
fection nosocomiale le jour de l’enquête 
l’avaient acquise dans le même service 
d’hospitalisation. La plupart des cas 
d’infections détectées concernaient plus 
particulièrement les services de chirurgie. 
Les services de médecine en étaient inmm
demnes. 

Répartition	des	sites	infectieux	
La répartition des infections nosocom 
miales selon les différents sites anatomiques 
est représentée dans la Figure 1. Ainsi, les 
infections du site opératoire étaient les plus 
fréquentes et représentaient 46 % des infecmm
tions nosocomiales, suivies par les infecmm
tions urinaires (37 %), puis les infections 
respiratoires basses (11 %) et celles du 
système nerveux (5 %). Par contre, nous 
n’avons noté aucune infection sur cathéter.

Figure	1	Répartition	par	site	des	infections	
nosocomiales
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Micro-organismes	isolés	des	
infections	nosocomiales
Parmi les 19 infections détectées lors de 
cette enquête, seulement 9 ont pu être documm
mentées. En effet, la plupart de ces infecmm
tions n’ont pas fait l’objet d’un diagnostic 
microbiologique.

Les micromorganismes les plus souvent 
isolés (Tableau 1) étaient les bacilles Gram 
négatif (5/19), suivis par les champignons 
(2/19), puis les cocci Gram négatifs et les 
anaérobies. Les Escherichia coli représenmm
taient le tiers des germes isolés d’infections 
nosocomiales documentées. Venaient en  
2e place Candida albicans (22,2 %) et les 
infections à Klebsiella pneumoniae (22,2 %).

Quatremvingtmsix pour cent (86 %) des 
infections urinaires étaient documentées ;  
50 % des germes isolés dans ces infecmm
tions sont représentés par E. coli. Les Candd
dida albicans représentent un tiers des cas 
d’infections urinaires. Les infections du 
site opératoire n’étaient que rarement documm
mentées (11 %).

Infections	nosocomiales	et	
influence	des	facteurs	de	risque
Nous n’avons pas noté de différence stamm
tistiquement significative entre les deux 
groupes de patients infectés par rapport 

aux autres quant à l’âge moyen, le sexe et 
certains facteurs de risque intrinsèques, nomm
tamment l’immunodépression avec un plus 
ou moins mauvais pronostic. 

Les patients ayant séjourné trois semm
maines et plus à l’hôpital étaient plus exmm
posés au risque de développer une infection 
nosocomiale que les patients ayant un séjour 
de moins de trois semaines.

En ce qui concerne les facteurs de risque 
extrinsèques, l’intervention chirurgicale 
et la mise en place d’une sonde urinaire 
semblent jouer un rôle important dans la 
survenue d’une infection nosocomiale : 
le taux de prévalence des infectés (toutes 
infections confondues) était cinq fois plus 
élevé chez les patients opérés que chez les 
patients non opérés : 11 % versus 2, 2 %  
(p = 0,005). Le taux de prévalence des inmm
fections urinaires était 6 fois plus élevé chez 
les patients porteurs d’une sonde urinaire 
que chez les autres : 19,4 % versus 3,6 % 
(p = 0,002).

En revanche, nous n’avons pas mis 
en évidence de différence statistiquement 
significative entre le groupe de patients 
infectés et ceux non infectés quant à la 
ventilation artificielle et les cathéters vascumm
laires périphériques et centraux.

Tableau	1	Répartition	des	micro-organismes	isolés	en	fonction	du	siège	de	l’infection

Micro-organisme	 Site		 Site		 Voies		 Système		 Total	
	 	 opératoire	 urinaire	 respiratoires	 nerveux	
	 	 (n	=	9)	 (n	=	7)	 basses	(n	=	2)	 (n	=	1)	 (n	=	19)
	 	 Nbre	 %	 Nbre	 %	 Nbre	 %	 Nbre	 %	 Nbre	 %

Escherichia	coli	 0	 0	 3	 42,9	 0	 0	 0	 0	 3	 15,8

Candida	albicans	 0	 0	 2	 28,6	 0	 0	 0	 0	 2	 10,5

Klebsiella	pneumoniae	 0	 0	 1	 14,2	 1	 50	 0	 0	 2	 10,5

Bactéroïdes	 0	 0	 0	 0	 0	 0	 1	 100	 1	 5,	3

Moraxella	catarrhalis	 1	 11	 0	 0	 0	 0	 0	 0	 1	 5,3

Non	documenté	 8	 89	 1	 14,2	 1	 50	 0	 0	 10	 52,6



Eastern	Mediterranean	Health	Journal,	Vol.	13,	No.	1,	2007	 61

Discussion	

Cette enquête sur les infections nosocom 
miales est la première de ce type au CHU 
Hassan II de Fès, qui est, comme on l’a 
signalé plus haut, très récent et pas commm
plètement installé. Elle a été réalisée sur 
282 patients et présente un état des lieux qui 
constituera sans doute une première étape 
de la surveillance des infections nosocom 
miales dans notre établissement. Notre obmm
jectif principal était de déterminer la prévamm
lence et les facteurs de risque des infections 
acquises au CHU Hassan II.

Dans notre étude, la prévalence des 
infections nosocomiales était de 5,7 %, 
chiffre comparable à ceux rapportés par 
les investigations de certains pays dévelopmm
pés [2,5,6,8] ou en développement [4,7], 
mais inférieur au pourcentage rapporté par 
l’enquête nationale de prévalence réalisée 
au Maroc en 1994 et qui était, rappelonsmle, 
de 14 % [10]. Ce résultat doit néanmoins 
être interprété avec une grande prudence 
en raison de la difficulté à comparer des 
études utilisant des définitions d’infections 
nosocomiales différentes et du contexte parmm
ticulier et transitoire de la situation actuelle 
du CHU de Fès. En effet, différents facteurs 
peuvent avoir influencé le taux d’infections 
observé et doivent être pris en considération 
lors de la comparaison de ces résultats à 
ceux d’autres études.

Nous pensons que certains biais 
d’information pourraient avoir affecté de 
façon significative les résultats de cette 
étude. En effet, le personnel hospitalier 
n’était probablement pas suffisamment momm
tivé pour porter toute l’attention requise à ce 
travail et ainsi recueillir des informations de 
bonne qualité. Une solution aurait été le remm
crutement à cet effet d’enquêteurs externes. 
Mais cela n’a pas été possible du fait du 
manque de moyens. Un autre type de biais, 
celui de détection, a pu exister aussi du fait 

que certaines investigations biologiques 
essentielles et même d’autres moyens plus 
simples (bandelettes urinaires) n’étaient 
pas toujours disponibles pour l’équipe 
d’enquêteurs. Par ailleurs, il n’a pas été posmm
sible d’effectuer des prélèvements systémamm
tiques sur cathéters et sondes d’intubation 
à la recherche d’autres types d’infections, 
comme il aurait été souhaitable.

Le taux bas d’infections nosocomiales 
pourrait s’expliquer également par le fait 
que l’enquête a été exhaustive et a porté 
sur l’ensemble des patients présents dans 
l’établissement, y compris ceux présents 
depuis moins de 48 heures, patients par 
définition à très faible risque d’infections 
nosocomiales. Il pourrait s’expliquer aussi 
par la faible capacité de recrutement des 
deux principaux services concernés par 
l’infection nosocomiale, à savoir le service 
de réanimation qui ne dispose que de huit 
lits et celui d’urologie de 16 lits (pour un 
bassin d’attraction de plus d’un million 
d’habitants).

Les infections du site opératoire ont été 
le principal type d’infections trouvé dans 
cette enquête ; ce résultat concorde avec cemm
lui trouvé dans d’autres études comme celle 
par exemple de Valinteliene et al. [7]. Les 
infections urinaires viennent en deuxième 
position avec une prévalence élevée, en 
particulier chez les patients sondés. Cela est 
en rapport avec les méthodes de recueil de 
données utilisées, basées sur un diagnostic 
clinique associé à l’analyse d’urine et à la 
recherche microbiologique. 

Par contre, les données sur les princimm
paux micromorganismes responsables des 
infections nosocomiales n’étaient malheumm
reusement disponibles que pour 47 % de 
cellesmci. E. coli, K. pneumoniae et C. aldd
bicans représentaient 78 % des germes isomm
lés d’infections nosocomiales. Ce résultat 
est comparable avec celui trouvé lors de 
l’enquête nationale de prévalence des infecmm
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tions nosocomiales effectuée en France en 
2001 [12]. Ces trois germes représentaient 
plus des trois quarts des germes isolés pour 
toutes les activités médicales. 

En ce qui concerne les facteurs de rismm
que, l’antécédent d’une intervention chim
rurgicale, la présence d’une sonde urinaire 
et un séjour à l’hôpital de 3 semaines et 
plus étaient significativement associés au 
taux d’infection nosocomiale. Ceci peut 
probablement expliquer la concentration 
des patients infectés dans les services de 
chirurgie et de réanimation alors que les 
services de médecine, où ces pratiques 
sont généralement rares, n’étaient pas conmm
cernés par l’infection nosocomiale. Par 
ailleurs, l’âge et le sexe semblaient jouer 
un rôle peu important dans la survenue 
d’une infection nosocomiale chez les sujets 
enquêtés bien que l’âge ait été plus élevé 
et le sexe féminin légèrement prédominant 
chez les patients infectés par rapport aux 
autres. De la même façon, la présence d’une 
respiration artificielle, d’une immunodémm
pression et l’existence d’une pathologie 
sousmjacente menaçant le pronostic vital 
n’étaient pas associés de façon significative 
à une fréquence accrue d’infections chez 
ces patients. Un nombre beaucoup plus 
important de patients aurait probablement 
une association plus forte entre ces facteurs 
et l’infection nosocomiale. Les données sur 
l’utilisation des antiminfectieux montraient 
clairement que les antibiotiques étaient très 
largement prescrits dans notre établissemm
ment : le jour de l’enquête, un malade sur 
deux recevait un traitement antibiotique. Le 
problème des résistances aux antibiotiques 
n’a pu être abordé dans la présente étude 
par manque de données. Cependant des 
analyses complémentaires plus détaillées 
permettront d’analyser les prescriptions en 
fonction des germes identifiés.

Au total, cette enquête a permis, malgré 
ses limites et en particulier la situation tranmm

sitoire du CHU Hassan II de Fès, d’obtenir 
une description générale des infections 
nosocomiales pour l’ensemble des activités 
hospitalières de ce nouvel établissement. 
Ainsi, nous avons déterminé les services 
à haut risque représentés essentiellement 
par les services de chirurgie et de réanimamm
tion. Nous avons également identifié les 
principaux facteurs de risque, notamment 
l’intervention chirurgicale, le sondage urimm
naire et une durée d’hospitalisation qui 
dépasse trois semaines. Enfin, nous avons 
mis le doigt sur les problèmes liés à la  
prescription abusive de l’antibiothérapie. 

Cette étude devrait déboucher sur un 
véritable système de surveillance qui doit 
s’intéresser dans un premier temps aux 
services à haut risque qui devraient être 
ciblés par les programmes de lutte contre 
les infections nosocomiales. Un comité de 
lutte contre les infections nosocomiales 
vient d’être instauré et a défini parmi ses 
objectifs un plan d’action s’appuyant sur un 
système d’alerte.

Cette étude devra être complétée par 
des audits de pratiques, notamment des 
audits pour le sondage urinaire et ceux de 
l’acte chirurgical pour mieux identifier les 
mauvaises pratiques qui sont à l’origine de 
l’infection nosocomiale.

Une réflexion sérieuse sur une meilmm
leure planification des hospitalisations des 
patients selon la gravité de la maladie et la 
disponibilité des soins doit être entreprise 
pour raccourcir le séjour hospitalier des 
patients le maximum possible.

Les résultats de cette étude, en ce qui 
concerne l’antibiothérapie, étaient insufmm
fisants et nécessitent d’être complétés par 
d’autres études ciblant plus particulièremm
ment les bacilles multirésistants.

Enfin, d’autres études de prévalence et 
surtout d’incidence portant sur des infecmm
tions ciblées (infections du site opératoire, 
infections urinaires, infections en réanimamm
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tion, bactéries multirésistantes, etc.) sont 
nécessaires pour mieux estimer le véritable 
poids de l’infection nosocomiale dans notre 
établissement.
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ABSTRACT	 To	 describe	 the	 pattern	 of	 infective	 endocarditis	 in	 a	 tertiary	 hospital	 in	 Riyadh,	 Saudi	
Arabia,	 a	 retrospective	 review	 was	 made	 of	 all	 cases	 admitted	 between	 1993	 and	 2003.	 Of	 47	 patients,	
a	 native	 valve	 was	 involved	 in	 37	 (78.7%)	 and	 a	 prosthetic	 valve	 in	 10	 (21.3%).	 Predisposing	 cardiac	
conditions	 were	 present	 in	 27	 patients:	 rheumatic	 and	 congenital	 heart	 disease	 were	 the	 most	 common.	
Blood	 cultures	 were	 positive	 in	 76.4%	 of	 patients:	 the	 most	 commonly	 isolated	 organisms	 were	 Staphyll
lococcus	 spp.	 in	 20	 patients	 (12	 Sta.	 aureus	 and	 8	 coagulaselnegative	 staphylococci)	 and	 Enterococll
cus	spp.	(6	patients).	The	complication	rate	was	78.7%	and	hospital	mortality	rate	was	8.5%.

Endocardite	 infectieuse	 dans	 un	 centre	 de	 soins	 tertiaires	 en	 Arabie	 saoudite	 :	 étude	 de	 47	cas	
sur	10	ans
RÉSUMÉ	 Afin	 de	 décrire	 le	 profil	 de	 l’endocardite	 infectieuse	 dans	 un	 hôpital	 tertiaire	 de	 Riyadh	 (Arall
bie	 saoudite),	 il	 a	 été	 procédé	 à	 une	 analyse	 rétrospective	 de	 tous	 les	 cas	 admis	 entre	1993	 et	2003.	
Sur	47	cas,	 37	(78,7	%)	 avaient	 pour	 origine	 une	 valve	 native	 et	 10	(21,3	%)	 une	 prothèse	 valvulaire.	
Vingtlsept	 patients	 présentaient	 une	 cardiopathie	 prédisposante,	 la	 cardite	 rhumatismale	 et	 la	 cardiopall
thie	 congénitale	 étant	 les	 plus	 fréquentes.	 Les	 hémocultures	 se	 sont	 avérées	 positives	 chez	76,4	%	 des	
patients	:	 les	 microlorganismes	 les	 plus	 fréquemment	 isolés	 étaient	 Staphylococcus	spp.	 dans	20	cas	
(12	Sta.	aureus	 et	8	staphylocoques	 coagulaselnégatifs)	 et	 Enterococcus	spp.	 (6	patients).	 Le	 taux	 de	
complication	s’est	élevé	à	78,7	%	et	la	mortalité	hospitalière	à	8,5	%.
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Introduction

Infective endocarditis (IE) remains a relatt
tively rare disease worldwide, with an estt
timated incidence between 1.8 and 7.0 per 
100 000 per year [1,2]. Recent reports from 
developed countries have focused on the 
changes in the epidemiology, bacteriology 
and clinical presentation of IE [3–11] as 
well as major advances in the diagnosis and 
management of this clinical disease [1]. 
Despite considerable advances in medical 
and surgical treatment, the overall mortaltt
ity remains high, ranging from 21% to 50% 
over the past 3 decades [12–14]. 

However, data from Saudi Arabia and 
the Gulf region are lacking and the epitt
demiology of IE in this part of the world 
remains largely unknown; even current 
knowledge of the incidence and prevalence 
of rheumatic carditis and valvular heart 
disease remains limited due to the lack of 
nationwide epidemiological studies. All 
the published studies from Saudi Arabia on 
rheumatic fever are case series with descriptt
tions of surgical and medical intervention.

The aim of this retrospective case series 
study was to describe the clinical, micrott
biological and echocardiographic charactt
teristics and management of patients with 
IE, over a period of 10 years in a large 
hospital, as well as the shorttterm inthospitt
tal mortality rate. The hospital serves a large 
community of 100 000 people that includes 
soldiers and their extended families and that 
could be considered as representative of the 
rest of the country.

Methods

Data were collected on a retrospective basis 
from a computer database and handsearch 
of the medical records of all patients who 

were admitted to the King Fahad National 
Guard Hospital, Riyadh, Saudi Arabia, with 
the diagnosis of endocarditis or IE from 
May 1993 to May 2003. The hospital is 
a tertiary care centre with 700 beds that 
serves Saudi National Guard soldiers and 
their extended families. The wide range of 
services offered include paediatrics, intertt
nal medicine, obstetrics and gynecology, 
neurosurgical sciences, and 6 critical care 
units, liver and renal transplantation, and a 
major cardiac science programme. 

The modified Duke criteria were used 
in the diagnosis of IE in our cohort. Only 
patients who met the Duke “definitive” 
criteria for IE were included [15]. Prosthetic 
valve endocarditis cases were considered 
as early if they occurred during the first 2 
months after valve replacement, and late if 
they appeared thereafter. At this institution, 
the workup for patients with suspected IE 
includes 3 to 5 sets of blood cultures, haemott
gram, urine examination, chest Xtray, electt
trocardiogram and echocardiogram. Fungal 
blood cultures are not routinely done, but 
serology for a typical pathogens (Chlamydd
dia spp., Bartonella spp., Coxiella burnetii 
and Brucella spp.) are done if needed.

The data collected included age, sex, 
predisposing factors, the causative organtt
ism, the presence or absence of vegetations 
on echocardiogram, the location of the IE 
lesions, the frequency of surgical treatment, 
the indication for surgery, and the shortt
term inthospital mortality rate.

Statistical	analysis
Data were collected and entered into a 
database using Microsoft Access 2000. Statt
tistical analysis was conducted using SPSS 
version 10.0 for Windows and Microsoft 
Excel 2000.
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Results

Patient	characteristics
Fortytseven (47) patients with a diagnosis of 
IE at discharge were identified. The male to 
female ratio was 1.6:1 (29 male:18 female). 
The mean age was 32 (standard deviation 
20) years (range 0.4 –78 years). Endocarditt
tis was acquired nosocomially in 2 patients, 
and another 2 patients had a central line for 
haemodialysis at onset of IE. 

The cases were equally distributed 
throughout the study period from May 1993 
to May 2003. The overall number of admistt
sions to King Fahad National Guard Hostt
pital during the study period was 321 407, 
therefore IE was responsible for 14.6 cases 
per 100 000 hospital admissions.

Predisposing	factors
Predisposing factors for IE are shown in 
Table 1. Of the 47 patients, 10 (21.3%) had 

prosthetic valve endocarditis, all of them 
were late onset, and 37 (78.7%) had native 
valve IE (all of them were late onset). Of 
the native valve patients, 12 had rheumatic 
heart disease with valvular lesions and 10 
had congenital heart disease (3 ventricular 
septal defect, 3 transposition of the great 
vessels, 2 pulmonic valve stenosis, 1 bicustt
pid aortic valve and 1 complex structural 
malformations). A further 3 patients had 
prior history of IE, 2 had degenerative valve 
disease, 2 patients were intravenous drug 
users, 2 patients had chronic renal failure on 
haemodialysis through a central line, 3 patt
tients had sepsis (2 diabetic foot, 1 intensive 
care unit burn patient) and 3 patients had no 
identifiable risk factors.

Clinical	manifestations
The most frequent symptoms on presentatt
tion were fever in 44 cases (93.6%) with 
mean temperature of 38.6 °C, stroke in 
6 cases (12.7%), dyspnoea in 4 patients 
(8.5%), cough in 3 patients (6.38%). On 
physical examination, fever was confirmed 
in 44 patients (93.6%), heart murmur in 34 
patients (72.3%), splinter haemorrhage in 
13 patients (27.6%), and 6 patients (12.8%) 
had stroke (Table 2).

Microbiology
Blood cultures were taken in all patients 
and were positive in 35 patients (76.4%) 
(Table 3). The most commonly isolated 
organisms were Staphylococcus spp. in 20 
patients: 12 were Sta. aureus (8 methiciltt
lintsensitive, 4 methicillintresistant) and 8 
were coagulasetnegative. The second most 
commonly isolated organism was Entedd
rococcus spp. in 6 patients; other isolates 
included Streptococcus viridans, Brucella 
melitensis, betathaemolytic Streptococcus, 
Hemophilus spp. and diphtheroids (Corynedd
bacterium jeikeium).

Table	1	Predisposing	factors	among	47	
patients	with	infective	endocarditis	(IE)	in	a	
tertiary	hospital	in	Riyadh,	Saudi	Arabia			

Type	of	endocarditis/		 No.	of	 %	
predisposing	factor	 patients

Native	valve	IE	 	 	
	 Rheumatic	heart	disease	 12	 25.5	
	 Congenital	heart	disease	 10	 21.3	
	 Previous	IE	 3	 6.4	
	 Sepsis	 3	 6.4	
	 Intravenous	drug	abuse	 2	 4.3	
	 Degenerative	valvular		
	 heart	disease	 2	 4.3	
	 Haemodialysis	through		
	 central	line	 2	 4.3	
	 None	 3	 6.4

Prosthetic	valve	IE	 	 	
	 Multiple	valve	replacement	 4	 8.5	
	 Aortic	valve	replacement		 4	 8.5	
	 Both	 2	 4.3
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(TTE) in 36 (76.6%) and transoesophatt
geal echocardiography (TEE) in 25 patt
tients (53.2%). Echocardiography findings 
defined as positive included presence of 
vegetation, new valvular regurgitation, intt
tracardiac abscess, valve perforation or 
valve dehiscence. TTE was positive in 
24/36 (66.6%) and TEE in 22/25 (88.0%). 
Overall, echocardiography was positive 
in 41 patients (87.2%). Vegetations were 
seen in 37 patients (78.7%), new valvular 
regurgitations in 2 (4.3%) and perivalvular 
complications and perforation abscess in 2 
(4.3%).

The mitral valve alone was involved 
in 20 patients (45.6%) and aortic valve in 
10 (21.3%) and there was disease on both 
valves in 5 (10.6%). In addition, the tricustt
pid valve was affected in 3 patients (6.4%), 
the pulmonic valve in 2 patients and both 
pulmonic valve and tricuspid valves in 1 
patient (2.1%).

Both investigations (TTE and TEE) were 
done in 14 patients which showed the sentt
sitivity of TEE to be 63.6% and specificity 
66.7% (Table 4).

Treatment
The mean duration of antibiotic therapy 
was 6 weeks (range 1–12 weeks for native 
valve IE and 1–8 weeks in prosthetic valve 
IE) (Table 5). Patients with staphylococcal 

Table	2	Clinical	manifestations	among	47	
patients	with	infective	endocarditis		

Symptom/sign	 No.	of	 	%	
	 	 patients

Symptoms	 	 	
	 Fever	 44	 93.6	
	 Stroke	 6	 12.8	
	 Dyspnoea	 4	 8.5	
	 Weakness	 3	 6.4	
	 Arthralgia	 3	 6.4	
	 Cough	 3	 6.4	
	 Headache	 2	 4.3	
	 Sweats	 1	 2.1	
	 Weight	loss	 1	 2.1	
	 Oedema	 1	 2.1	
	 Haemoptysis	 1	 2.1	
	 Back	pain	 1	 2.1	
	 Vomiting	 1	 2.1

Signs	 	 	
	 Fever	 44	 93.6	
	 Heart	murmur	 34	 72.3	
	 Splinter	haemorrhage	 13	 27.6	
	 Splenomegaly	 8	 17.0	
	 Osler	nodes	 6	 12.8	
	 Stroke	 6	 12.8

Table	3	Blood	culture	results	in	35	patients	
with	infective	endocarditis			

Causative	organism	 No.	 %

Staphylococcus	aureus	 12	 33.3	
	 Methicillinlsensitive		 (8)	 	
	 Methicillinlresistant		 (4)	

Coagulaselnegative		
	 staphylococci	 8	 22.3

Enterococcus	spp.	 6	 16.7

Streptococcus	viridans	 5	 13.9

Brucella	melitensis	 2	 5.6

βlhaemolytic	streptococci	 1	 2.8

Diphtheroids	 1	 2.8

Echocardiography
Echocardiography was performed in all 
patients; transthoracic echocardiography 

Table	4	Findings	of	transthoracic	
echocardiography	(TTE)	and	
transoesophageal	echocardiography	(TEE)	
in	the	14	patients	with	infective	endocarditis	
investigated	by	both	echocardiographic	
modalities		

	 	 TEE	findings
TTE	findings	 Positive	 Negative	 Total

Positive	 7	 1	 8

Negative	 4	 2	 6

Total	 11	 3	 14
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endocarditis were treated with combinatt
tion therapy, vancomycin, gentamicin and 
rifampicin in 13 patients or cloxacillin, 
gentamicin and rifampicin in 7 patients. 
Eight (8) patients without a microbiologitt
cal diagnosis received an empiric regimen 
consisting of penicillin and gentamicin and 
2 patients received ceftriaxone. Surgery 
was performed in 21 patients (44.7%). The 
most commonly encountered indications for 
surgery were large mobile vegetation in 7 
(33.3%), heart failure in 4 (19.0%) and sett
vere valvular regurgitation 4 (19.0%); other 
indications included uncontrolled infection, 
valvular ring abscess and systemic embolitt
zation. The mean time for surgery was 20 
days (range 1–56 days) and the mean duratt
tion of stay in hospital was 33 days (range 
28–90 days).

Complications	and	outcome
Complications occurred in 29 patients 
(61.7%) (Table 6); the most common were 
congestive heart failure in 7 patients, stroke 
in 6 patients, intracerebral haemorrhage 
in 5 patients, systemic embolization to the 
lung and spleen in 5 patients. The hospital 

mortality rate was 8.5% (4 patients); in 3 
patients the etiologic organism was Sta. audd
reus and in 1 patient it was Strep. viridans. 

Discussion

Changes have been reported in the epidett
miology and microbiology of IE over the 
last 30 years [16–18]. IE has been most 
commonly seen in older age groups with 
a predominance of male patients and an 
increased incidence of acute cases caused 
by virulent organisms such as Sta. aureus, 
Gramtnegative bacilli and fungi, with dett
creasing mortality.

When comparing our results with other 
reports, the male to female ratio was in 
agreement with most case series [19–21]. 
However, our patient population was 
younger; the mean age was 32 years and 
72.3% were aged under 40 years: only 3 
patients were aged over 65 years. This contt
trasts with recent reports from the United 
States showing that more than 50% of all 
IE cases were seen in patients over the age 

Table	5	Management	of	care	for	47	patients	
with	infective	endocarditis		

Item	 Native		 Prosthetic		
	 	 valve	 valve

Antibiotic	regimen	[No.	of		
	 weeks	(range)]	 6	(1–12)	 6	(1–8)

Surgical	treatment	(No.	of		
	 patients)	 14/37	 7/10

Indications	(No.	of	patients):	 	 	
	 Heart	failure	 3	 1	
	 Uncontrolled	infection	 3	 0	
	 Large	mobile	vegetation	 3	 4	
	 Septic	emboli	 1	 1	
	 Severe	valvular		
	 regurgitation	 3	 1	
	 Valvular	ring	abscess	 1	 1

Table	6	Complications	and	outcome	for	47	
patients	with	infective	endocarditis		

Complication	 No.	of	patients
	 	 Native		 Prosthetic	
	 	 valve		 valve	
	 	 (n	=	24)	 (n	=	5)

Heart	failure	 6	 1

Renal	insufficiency	 3	 1

Embolic	events	 	 	
	 Brain	 5	 1	
	 Spleen	 2	 0	
	 Lungs	 5	 0	
	 Brain	haemorrhage	 3	 2	
	 Death	 4	 0	
	 Stroke/haemorrhage	 (2)	 –	
	 Septic	shock	 (1)	 –	
	 Other	 (1)	 –
n	=	total	number	of	patients.
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of 60 years, with a steady increase in the 
median age [22]. This trend in the develtt
oped countries is likely due to 2 factors; 
the increasing proportion of elderly people 
in the general population and the decline in 
the incidence of rheumatic heart disease as 
a risk factor [19,23].

In contrast, our study showed that rheutt
matic heart disease was the most comtt
mon underlying cardiac condition. A recent 
study from Lebanon showed similar trends 
[24]. The antibiotic therapy used in our patt
tients conforms in most cases to the guidett
lines of the American Heart Association 
for treatment of IE [25]. In certain clinical 
situations, a combined medical and surgical 
approach is necessary for the successful 
treatment of IE. During the last 3 decades, 
valve replacement and repair have become 
commonplace in the management of selecttt
ed complications of IE, and the combination 
of antibiotic therapy and timely surgical 
intervention has substantially reduced the 
mortality from IE. Our results demonstrate 
that 44.7% of the cases of IE have required 
surgical intervention. Reports in the literatt
ture showed a figure between 17% and 64% 
[26]. Over time, the indications for surgery 
have been extended and valve replacett
ment surgery has been undertaken progrestt
sively earlier in the course of the illness. 
The indications for surgery in our patients 
were consistent with the guidelines of the 
American College of Cardiology/American 
Heart Association, namely congestive heart 
failure, systemic embolic events, valve 
dysfunction, failure of medical therapy and 
perivalvular complications such as abscess 
formation [27]. Some authors include large 
mobile vegetation.

The second most common predisposing 
factor for IE was congenital heart disease. 
The incidence of prosthetic valve endocartt
ditis was much higher than reports from 
developed countries. In this study, the yield 
of positive blood cultures (76.6%) was 

lower than the rate of over 90% reported 
from a review of 206 cases of IE seen over a 
15tyear period at a New York hospital [25] 
but similar to a recent report from Lebanon 
[24]. Unlike several reports from developtt
ing countries of increasing incidence of 
streptococcal endocarditis [26], our study 
showed a predominance of staphylococcal 
endocarditis similar to several reports from 
developed countries [27–30].

Over the last 20 years, the use of 
echocardiography has been instrumental in 
confirming the diagnosis of endocarditis. 
The sensitivity of TTE in this study was 
63.6% and is within the reported range 
of 50%–75% from other studies. The low 
negative predictive value confirms that TEE 
would be essential to the diagnosis of IE 
when TTE is normal.

A large body of evidence has shown 
that the aortic valve has replaced the mitral 
valve as the most commonly infected site in 
IE. Our study, however, showed a predomitt
nance of mitral valve infection [31–33].

Our data indicate that 61.7% of patients 
had complications. All complications dett
scribed in our study have been previously 
reported in the literature [30]. The inthospitt
tal mortality in this study was 8.5%, which 
is lower than 15%–30% reported in most 
cases series [31–33]. The low mortality 
rate of our cases of Sta. aureus endocarditis 
(15%) is inconsistent with other reports in 
the literature with a figure of at least 40% 
[34–37]. 

In conclusion, the epidemiology of IE in 
our institution is similar to that in developed 
countries with the major difference being 
the age group of our patients. Most of our 
patients were younger and had rheumatic 
heart disease or congenital heart diseases 
as the predisposing factor. In addition, we 
continue to see unusual pathogens such as 
Brucella spp. as an etiologic agent for IE 
where the disease is endemic. 
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ABSTRACT This study investigated whether cytokine accumulation in plasma of platelet concentrates 
obtained from single apheresis donors was beyond the acceptable limits of white blood cell contamina--
tion at different storage time-points. Samples were obtained from 11 voluntary apheresis donors. All 
products were heavily contaminated with leukocytes. Sampling times from stored platelets were 0, 1, 
3, 5 days respectively. Platelet, white blood cell counts and cytokines (IL-2R, IL-8 and TNF-α) were 
measured. The study found significant cytokine accumulation during 5 days of storage time in leukocyte 
contaminated platelet concentrates, suggesting that the platelet storage time has an effect on IL-2R 
levels. 
Temps de conservation des plaquettes sanguines et concentrations de cytokines (IL-2R, IL-8, 
TNF- α)
RÉSUMÉ Cette étude avait pour objectif de déterminer si l’accumulation de cytokines dans le plasma 
de concentrés plaquettaires d’aphérèse (CPA) provenant d’un donneur unique dépassait les limites 
acceptables de contamination par les leucocytes résiduels à différents points-temps de leur durée de 
conservation. Des échantillons ont été prélevés auprès de 11 donneurs par aphérèse volontaires. Tous 
les produits se sont avérés lourdement contaminés par les leucocytes. Les périodes d’échantillonnage 
sur les concentrés plaquettaires conservés ont été les suivantes : 0, 1, 3 et 5 jours. Les numérations 
plaquettaire et leucocytaire ainsi que la concentration en cytokines (IL-2R, IL-8 et TNF-α) ont été me--
surées. L’étude a mis en évidence une accumulation significative de cytokines pendant la période de 
conservation de 5 jours, évoquant ainsi l’influence de la durée de conservation du concentré plaquet--
taire sur les taux d’IL-2R.
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Introduction

It has been suggested that cytokine accc
cumulation in plasma of platelet concencc
trates (PC) during storage may contribute 
to development of nonchaemolytic febrile 
reactions (NHFR) to platelet transfusion 
[1]. Interleukinc8 (ILc8) and tumour necrocc
sis factor alfa (TNF-α) are some of the 
cytokines responsible for NHFR [2]. The 
degree of IL-8, TNF-α and interleukin-2 
receptor (IL-2R) accumulation is related to 
the leukocyte content of the platelet comcc
ponent and can be reduced by prestorage 
leukocyte depletion [3]. NHFR are frequent 
sideceffects that occur in 4% to 30% of 
platelet transfusions.

There are 2 different mechanisms that are 
considered to be possible causes of NHFR: 
white cell alloantibodies of the recipient 
that react with donor white blood cells 
(WBC) and proinflammatory cytokines in 
the supernatant of platelet concentrates 
[4,5]. According to earlier studies, during 
storage of platelet components, leukocytes 
and other cell types can secrete cytokines 
such as IL-1, IL-6, IL-8, TNF-α and regu-c
lated upon activation, normal Tccells, excc
pressed and secreted (RANTES), which 
may be a reason for adverse reactions in 
some recipients [6,7]. It remains unclear 
whether WBC in PC are capable of produccc
ing these cytokines de novo or the cytokines 
are released from degranulation of WBC 
or even donor WBC may still continue to 
produce these cytokines in vivo. However, 
it is almost certain that there is a positive 
correlation between the pretransfusion storcc
age time of PC and the onset of NHFR. 
Reaction rates are very high in stored PC 
from 3 days up to 5 days as compared with 
the 1-day to 2-day-old platelets [6].

TNF has direct pyrogenic activity and can 
mediate inflammatory reactions, whereas 
ILc8 works as a neutrophilcchemotactic and 
neutrophilcactivating factor. The concentracc

tions of T-cell derived IL-2R are increased 
in mixed lymphocyte cultures. Although 
leukoreduction prevents transmission of cycc
tomegalovirus and decreases alloimmunizacc
tion to human leukocyte antigen (HLA), it 
does not prevent allergic reactions. Whether 
all PCs should be leukoreduced, includcc
ing PCs prepared from apheresis of single 
donors or from pooled samples, is not still 
universally accepted. 

We undertook this study to investigate 
whether the cytokine accumulation in PCs 
obtained from single apheresis donors was 
beyond the acceptable limits of WBC concc
tamination at different storage timecpoints, 
to quantify the effects of storage on platecc
lets. 

Methods

All PCs were obtained from healthy volcc
unteer donors by apheresis (CSc3000 Plus, 
Baxter Fenwall, Deerfield, Illinois, USA) 
and kept unfiltered on a flatbed platelet 
agitator (PS-900 Helmer) at 22 °C and 
samples were taken aseptically on days 0, 
1, 3 and 5. Measurements of pH and lactate 
were obtained from supernatant of PC, uscc
ing a pH analyser (9110, AVL® Medical 
Instruments, Graz, Austria) and Vitros 750 
XRC (Johnson & Johnson, Rochester, New 
York, USA) respectively. Platelet and WBC 
counts were measured using an automated 
cell counter (XT-2000i, Sysmex, Kobe, 
Japan), which was calibrated using the 
reference standards provided by the manucc
facturer. The sensitivity of this method is 1 
WBC per µL. Cytokine assays (IL-8, IL-2R 
and TNF-α) were estimated by chemilumi-c
nescence in Immulite® One (DPC, USA). 
The absolute range of these assays were 62 
pg/L, 391 U/L and 8.1 pg/L respectively 
and the limits of detection were 2.0 pg/L, 5 
U/L and 1.7 pg/L.
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Statistical analysis
For data that were essentially normally 
distributed, comparison between groups 
was made using a paired 2-tailed tctest, and 
association between variables was assessed 
using Pearson’s correlation. For data that 
were noncGaussian with a positive skew, 
comparison was made using the Wilcoxon 
rank test. A Pcvalue of < 0.05 was considcc
ered significant.

Results

In the current study, for the first time, the 
cytokine of IL-2R levels as a marker of 
WBC activation were investigated in PCs 
together with beyond the acceptable limits 
of WBC contamination and at different storcc
age timecpoints. Regarding the leukocyte 
subsets, our study design resembles well 
the situation in standard randomcdonor PC. 
The concentrations of cytokines and other 
analytes in PCs are summarized in Table 1. 

At the beginning (day 0), low concencc
trations of IL-2R, IL-8 and TNF-α were 
detected in the supernatant of PCs. These 
PCs also showed a significant increase 
in the concentration of cytokines at some 
points of the storage period. In contrast, 

only ILc8 showed persistent, statistically 
significant higher levels in the supernatant 
of PCs during storage time (P < 0.01). The 
peak median value (740 pg/L) of ILc8 was 
reached after 5 days of storage. TNF-α 
remained within low levels during the storcc
age time, although there was a significant 
increase of TNF-α between day 0 and day 
3 (P < 0.01). The peak median value of 
TNF-α was 14.8 pg/L after 5 days of stor-c
age. The concentrations of IL-2R remained 
within low levels in all units. There was a 
significant increase in IL-2R during stor-c
age (P < 0.05). However, these increases 
showed peak mean values for IL-2R on day 
1 and for TNF-α on day 3 of storage, with 
IL-2R concentrations up to 525 U/L and 
TNF-α concentrations up to 16.9 pg/L. For 
ILc8 a wide range of cytokine levels were 
observed, with concentrations from 5 to 
7500 pg/L. 

We detected a gradual increase of ILc8 
concentrations during storage, giving a 
835% increase on day 5 (Table 1). As excc
pected, lactate increased and pH decreased 
persistently during storage (P < 0.01). All 
leukocyte levels in these units were beyond 
the acceptable limits of 5 × 106 per PC unit 
(Table 1). 

Table 1 Relationship between concentrations of cytokines, pH, lactate and storage time   

Parameter Day 0  Day 1 Day 3 Day 5 

pH [Mean (SD)] 7.12 (0.16) 7.22 (0.09) 7.13 (0.20) 7.06 (0.31)

Lactate [Mean (SD) mmol/L] 1.6 (0.41) 3.6 (0.97) 7.8 (4.2) 11.6 (6.0)

TNF [Mean (min–max) pg/L] 5.9 (4–13) 12.2 (4–54) 16.9 (4–23) 14.8 (4–100)

IL-8 [Mean (min–max) pg/L] 8.9 (5–23) 86.3 (5–810) 441 (5–4370) 740 (5–7500)

IL-2R [Mean (min–max) U/L] 394 (162–1113) 525 (171–1614) 406 (168–1452) 422 (182–1319)

WBC [Mean (SD)/unit ×106] 142 (101)    
TNF = tumour necrosis factor; IL-8 = interleukin-8; IL-2R = interleukin-2 receptor. 
WBC = white blood cells. 
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Discussion

The aim of this study was mainly to invescc
tigate cytokine accumulation in PCs during 
storage. Numerous studies have reported a 
positive correlation between storage time 
and leves of certain cytokines [7–10]. ILc
1, IL-6, IL-8 and TNF-α were among the 
cytokines investigated in this context. In 
the present study increased levels of IL-2R 
were detected in stored PCs and additioncc
ally IL-8 and TNF-α were also significantly 
increased as expected [11–13]. Release 
of IL-2R in PCs during storage was not 
increased consistently. Increased levels of 
IL-2R have been detected in stored bags 
and we believe that the methods used for 
preparation of PC may affect the release 
and accumulation of this cytokine from 
WBC. Most studies have compared differcc
ent apheresis methods or different filters 
using in vitro tests, e.g. measurement of 
pH, IL-6, IL-8, TGF-1, TNF-α and platelet-
activation markers as indicators of platelet 
quality in PCs [14–18]. However, no reports 
have examined the levels of this cytokine 
(IL-2R) in PCs. We are unaware of any 
report in the literature linking ILcR levels in 
platelet apheresis to storage time. 

Interleukin-2 was an appropriated cy-c
tokine for amplifying Tccell culture and the 
first Tccell growth factor that was cloned 
molecularly [10]. In vitro, IL-2 can greatly 
increase production of Tccells. So it was 
assumed that IL-2 induces T-cell produc-c
tion in vitro and therapeutic strategies have 
been developed for modulating IL-2 signal 
strength in clinical use [4,10]. However, to 
increase the number and function of Tccells, 
solutions of IL-2 were given to patients 
with cancer or AIDS [10]. In contrast, incc
hibited IL-2 signalling suppresses rejection 
in transplantation patients.  This evidence 
guided many studies in the past decade and 
showed that lack of IL-2 or IL-2R genes 

developed Tccellcmediated autoimmune 
disease [10]. 

Synthesis of IL-2 is regulated at the 
mRNA level by the Tccell receptor and 
co-stimulating modules such as CD28 [10]. 
The receptor complex of IL-2 consists of 3 
subunits designated IL-2R (CD25), IL-2R 
(CD122), and common-chain (γ-CD132). 
IL-2 needs subunits for highcaffinity bindcc
ing. IL-2R and CD122 can form an in-c
termediate receptor that can signal in the 
absence of IL-2R expression. Nevertheless, 
the highcaffinity receptor seems to be a 
physiologically pair of the IL-2R, as CD25-
deficient mice are phenotypically the same 
as IL-2-deficient mice [10]. 

Although several studies in PCs showed 
a distinct connection between WBC concc
tamination and cytokine contents, the decc
gree of platelet activation may also play an 
important role [10,11]. As we did not study 
platelet activation markers, we could not 
comment on this issue; however, colleccc
tion technique by CSc3000 plus apheresis 
machine is based on dry platelet production 
that we used in this study, may activate 
platelets more than we assume. However, 
the clinical significance of platelet activacc
tion is unclear. 

Increased expression of CD62P on the 
surface of activated platelets may be linked 
to rapid clearance of platelets from the 
circulation. According to studies there is a 
weak negative correlation between CD62P 
expression and the percentage recovery and 
lifespan of platelets postctransfusion [12]. 
Thus, comparison of platelets which were 
mixed with sufficient thrombin to release 
granule contents and unstimulated platelets  
shows they have no significantly different 
survival time in the circulation [13]. 

Reports show that platelets and plasma 
proteins may interact with the artificial 
materials in filters, apheresis machines and 
storage bags. This can activate coagulation, 
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complement systems, proteolytic fragmencc
tation and cellular injury. The amount of 
platelet activation enhances with length of 
PCs storage time [6,12–19].

In our study, WBC contamination was 
found well beyond the acceptable limit of 
5 million per unit. ILc8 levels were mainly 
related to the quantity of WBC in PCs [12]. 
We therefore measured levels of ILc8 in 
PCs on day 0, 1, 3, 5 of storage to investicc
gate the relationship with WBC contaminacc
tion and found strong evidence that the 
source of ILc8 was due to contaminated 
leukocytes (Pearson correlation, data not 
shown). Conversely, accumulation of ILc8 
during storage can serve as an indicator 
of the performance of the WBCcreduction 
process and therefore the quality of the 
platelet product [17]. However, it is still 
unknown what is the level of WBC concc
tamination critical for the accumulation of 
inflammatory cytokines in PCs [12,20]. 
A reduction in WBC number may reduce 
cytokine production and so transfusion 
reactions. Numerous studies have shown 
decreased levels of WBC in PCs prevents 

cytokines being released from WBC during 
storage. Nevertheless, transfusion reactions 
may continue despite minimal WBC in PCs 
as related to platelet products [6]. 

Adverse transfusion reactions include 
immunologic reactions and passively 
transferred biologic response modifiers. 
In fact, febrile nonchaemolytic reactions 
after platelet transfusion are not immunec
mediated but probably caused by cytokines. 
In order to prevent adverse immunologic 
reactions, transmission of infectious agents 
and immunosuppression, blood banks are 
introducing universal leukoreduction by 
prestorage filtration of blood components 
[20–22].  A correlation has been demoncc
strated between transfusion reactions and 
the leukocyte content of blood components, 
generation of procinflammatory cytokines 
and storage time. 

Our results showed that in leukocyte 
contaminated single donor apheresis platecc
let concentrates, cytokine accumulation, 
especially IL-8 and TNF-α, significantly 
occurs during 5 days of storage time.
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Demographic factors influencing hepatitis B and C infection in Benghazi, Libyan Arab 
Jamahiriya
ABSTRACT We studied the epidemiology of hepatitis B and C infection among a sample of 
patients referred to the Department of the Infectious and Endemic Diseases at Al Jamahiriya 
Hospital in Benghazi. Of a total 3250 patients, 40% were randomly selected. Of these, 51.2%
were infected with hepatitis B virus, 46.9% with hepatitis C virus and 1.9% with hepatitis B and 
C. Younger patients and single patients were more prone to hepatitis B infection, while older 
patients, married patients and travellers were more prone to hepatitis C. About 20% of hepatitis 
B cases and 25% of hepatitis C cases were non-Libyans. Males were more affected (65%) than 
females (35%).
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Facteurs démographiques influant sur l’infection par les virus des hépatites B et C à Benghazi 
(Jamahiriya arabe libyenne)
RÉSUMÉ Nous avons analysé l’épidémiologie des hépatites B et C dans un échantillon de patients 
adressés au Service des Maladies infectieuses et endémiques du Al Jamahiriya Hospital de Benghazi. 
Sur un total de 3250 patients, 40 % ont été sélectionnés par randomisation. Sur cet effectif sélectionné, 
51,2 % étaient infectés par le virus de l’hépatite B, 46,9 % par le virus de l’hépatite C et 1,9 % par les 
deux virus B et C.  Les patients les plus jeunes et les célibataires se sont avérés davantage sujets à 
l’hépatite B, tandis que l’âge, le mariage et la qualité de voyageur semblent prédisposer à l’hépatite C. 
Environ 20 % des cas d’hépatite B et 25 % des cas d’hépatite C n’étaient pas de nationalité libyenne. 
Ces infections touchent en plus forte proportion les hommes (65 %) que les femmes (35 %).
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ABSTRACT	 Serum	 samples	 from	 399	 voluntary	 male	 blood	 donors	 were	 tested	 for	 anti-hepatitis	 E	 virus	
(HEV)	 IgG	 during	 July	 and	 August	 2004	 at	 a	 blood	 transfusion	 centre	 in	 Tabriz	 city.	 The	 prevalence	 of	
anti-HEV	 IgG	 was	 7.8%	 (95%	 CI:	 5.2–10.4).	 Risk	 factors	 for	 infection	 included	 age	 and	 a	 low	 educa--
tional	 level.	 Seroprevalence	 increased	 significantly	 with	 age,	 from	 3.3%	 in	 subjects	 under	 30	 years	 of	
age	 to	 37.5%	 in	 individuals	 50	 years	 and	 over.	 Illiterate	 individuals	 were	 at	 significantly	 higher	 risk	 for	
infection	 than	 educated	 persons.	 The	 high	 seropositive	 rate	 among	 our	 male	 blood	 donors	 is	 compatible	
with	endemicity	of	HEV	in	the	Islamic	Republic	of	Iran.

Prévalence	 des	 anticorps	 anti-hépatite	E	 chez	 des	 donneurs	 de	 sang	 de	 sexe	 masculin	 	 à	 Tabriz	
(République	islamique	d’Iran)	
RÉSUMÉ	 Des	 échantillons	 sériques	 prélevés	 en	 juillet	 et	 août	2004	 dans	 un	 centre	 de	 transfusion	
sanguine	 de	 Tabriz	 auprès	 de	 399	donneurs	 de	 sang	 volontaires	 de	 sexe	 masculin	 ont	 été	 soumis	 à	
un	 dépistage	 des	IgG	 anti-hépatite	E	 (anti-VHE).	 La	 prévalence	 des	 IgG	anti-VHE	 était	 de	7,8	%	 (IC	 95	 %	:	
5,2-10,4).	 L’âge	 et	 un	 faible	 niveau	 d’instruction	 sont	 apparus	 comme	 des	 facteurs	 de	 risque	 d’infection.	
La	 séroprévalence	 	 a	 accusé	 une	 augmentation	 significative	 avec	 l’âge,	 passant	 de	3,3	%	 chez	 les	
moins	 de	30	ans	 à	 37,5	%	 chez	 les	 sujets	 de	 50	 ans	 et	 plus.	 Les	 analphabètes	 se	 trouvent	 exposés	 à	
un	 risque	 d’infection	 significativement	 plus	 élevé	 que	 les	 individus	 ayant	 reçu	 une	 instruction.	 Le	 fort	
taux	 de	 séropositivité	 parmi	 nos	 donneurs	 de	 sang	 de	 sexe	 masculin	 est	 compatible	 avec	 l’endémicité	
du	VEH	en	République	islamique	d’Iran.
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Introduction

Hepatitis E is an important public health 
concern in many developing countries of 
Asia and Africa where environmental sanitt
tation facilities are poor [1]. In addition, a 
high incidence of sporadic hepatitis E has 
been observed in several countries in which 
outbreaks have not been reported [2,3]. In 
nontendemic areas, travellers to endemic 
regions are at major risk of HEV infectt
tion, but sporadic cases of acute hepatitis 
E without an implicated travel history have 
also been reported in Europe and the United 
States [4,5].

Hepatitis E virus (HEV) is an unclassitt
fied nontenveloped virus which is transmittt
ted by the faecal–oral route. HEV infection 
generally causes selftlimited acute hepatitis 
associated with high mortality in pregnant 
woman where the mortality rate can be as 
high as 20% [6]. 

Although transmission of HEV is genertt
ally via the faecal–oral route, personttot
person transmission, and transmission via 
the parenteral route or blood transfusion, 
have been suggested [7,8]. AntitHEV serott
prevalence of 1%–5% in blood donors has 
been reported from several countries where 
HEV is not endemic using commercially 
available recombinant proteintbased tests 
[9,10]. It has been reported that a substantial 
proportion of blood donors (1.5%) were 
positive for HEV RNA and viraemic blood 
donors are potentially able to cause transfutt
siontassociated hepatitis E in areas of high 
endemicity [11,12]. Thus the importance of 
HEV in endemic areas cannot easily be estitt
mated, and must be measured specifically. 

There have been few reports of suspecttt
ed outbreaks of HEV in Islamic Republic 
of Iran [13], but no data has been reported 
on the prevalence of hepatitis E antibodies 
in the community. One study in the city of 
Nahavand in the western part of the country, 

using a complex sampling design, detected 
antitHEV IgG in 170 of 1824 (9.3%) inditt
viduals among the population aged 6 years 
and over [14]. 

To our knowledge, no epidemiological 
reports on the prevalence of hepatitis E antt
tibodies in Iranian blood donors have been 
published. Therefore, in the present study, 
we investigated whether Iranian blood dott
nors in an urban area are likely to have HEV 
infection, in an attempt to gain insight into 
the possible bloodtborne transmission of 
HEV in the Islamic Republic of Iran.

Methods

In August 2004, 399 serum samples were 
collected from consecutive, voluntary, aptt
parently healthy, male blood donors attendtt
ing the blood transfusion centre in the city 
of Tabriz, northwestern Islamic Republic 
of Iran. Demographic data were collected 
using a questionnaire.

After routine blood screening for HBV, 
hepatitis C virus (HCV) and human imtt
munodeficiency virus (HIV) markers, sera 
were stored at –70 ºC until tested for IgG 
antitHEV using a commercial enzyme imtt
munoassay (EIA) (Dia Pro, Italy HEV EIA) 
according to the manufacturer’s instructt
tions. The cuttoff was defined with positive 
and negative control sera that were included 
in each assay, according to the manufacturtt
er’s instruction. Samples were considered 
positive if the optical density (OD) value 
was above the cuttoff value and all positive 
samples were retested in duplicate with 
the same EIA assay to confirm the initial 
results.

Statistical	analysis	
Statistical analyses were performed by the 
chitsquare test. Differences were considtt
ered to be statistically significant at P < 
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0.05. The study was endorsed by the ethics 
committee of the Research Centre for Gastt
troenterology and Liver Diseases, Shaheed 
Beheshti University of Medical Sciences. 

Results

A total of 399 serum samples were obtained. 
The mean age was 31.4 (standard deviation 
= 9.8) years. The overall seroprevalence 
of hepatitis E was 7.8% (95% CI: 5.2%–
10.4%). Seropositive subjects had a mean 
age of 40.7 (SD = 12.4) years. 

Table 1 shows the agetspecific prevatt
lence of antitHEV. Seroprevalence intt
creased significantly with age, from 3.3% in 
subjects under 30 years of age to 37.5% in 
individuals 50 years and over (P < 0.0001). 

Illiterate individuals (3/11) were at hightt
er risk for infection than educated persons 
(27/388) (P < 0.042). All 399 donors were 
negative for hepatitis B surface antigen, and 
antibodies to HCV, HCV and HIV types 1.

All of the study population had access to 
chlorinated water with indoor plumbing. 

Discussion

The overall prevalence of antitHEV antitt
bodies among our blood donors was 7.8%, 

which is generally higher than figures rett
ported from developed countries (0.4% to 
3.9%) [15,16], although lower than those 
from other countries of the Eastern Meditertt
ranean Region where reports of up to 52% 
seroprevalence for antitHEV have been 
observed [17].

In the current study, seroprevalence 
increased significantly with age, from 
3.3% in subjects under 30 years of age to 
37.5% in those 50 years of age and over. 
A marked trend of seroactivity associated 
with increasing age was also observed in 
other studies among persons living in HEV 
endemic and nontendemic regions [18,19]. 
Illiterate individuals were at higher risk for 
infection than educated people. This result, 
similar to other countries, indicates that age 
and educational level are associated with 
risk for HEV infection [20,21]. 

In outbreak settings, HEV transmistt
sion is most often associated with faecally 
contaminated drinking water. However, 
risk factors for infection among sporadic 
cases of hepatitis E in both HEVtendemic 
and nontendemic regions have not been 
determined. 

Healthy blood donors in the preicteric 
phase of the diseases and presumably infectt
tious, could theoretically transmit HEV to 
recipients of their blood [22]. The importt
tance of HEV in relation to blood transfutt
sion practices stems from the possibility 
that there is evidence that the virus could 
be transmitted parenterally [23]. The blood 
products that theoretically carry the risk of 
transmission of HEV are packed red cells, 
whole blood or platelet concentrate collecttt
ed from an asymptomatic donor during the 
viraemic phase [24]. However, the presence 
of antitHEV is not a measure of infectivity, 
and no tests are available that would be 
appropriate for hepatitis E. Even the use of 
IgM antitHEV EIA kits has its limitations. 
It has been reported that antibody responses 

Table	1	Age-specific	prevalence	of	anti-
hepatitis	E	virus	(HEV)	among	male	blood	
donor	in	Tabriz,	Islamic	Republic	of	Iran		

Age	group		 No.	positive/		 %		
(years)	 tested	 positive

<	30	 7/211	 3.3

30–49	 15/164	 9.1

≥	50	 9/24	 37.5

Total	 31/399	 7.8
P	<	0.0001.
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are detected in 21% of 67 patients in whom 
viraemia or faecal shedding (or both) were 
detected [25]. This suggests that some pertt
sons do not produce an IgM antibody rett
sponse to infection with HEV. Although the 
HEVtspecific polymerase chain reaction 
test is sensitive and specific, screening of 
the blood supply for HEV infection would 
not be costteffective. 

In conclusion, seroprevalence of HEVt
antibody among blood donors in our study 
in Islamic Republic of Iran is high, but we 
cannot recommended screening of all blood 
donors for HEV until more data becomes 

available and until more is known about the 
mode of transmission of HEV.
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ABSTRACT To study emergency services delivery in all 30 primary health care centres in Abha district 
of Asir region, Saudi Arabia, data were collected about equipment and facilities, physicians’ practices 
and attitudes, and patients’ utilization of and satisfaction with emergency services. Two centres had no 
devoted place for emergency services. Lack of some essential equipment and drugs was evident. The 
greatest continuing medical education need for doctors was the management of cardiovascular emer--
gencies (72.3%). Many doctors (40.4%) did not consider the majority of cases as true emergencies. 
Many patients (43.7%) used the centres for emergency services, the most common being trauma, burns 
and orthopaedics (47.8%). Most patients were satisfied overall with emergency services (82.2%). 

Services d’urgences en soins de santé primaires dans le district d’Abha au sud-ouest de  
l’Arabie saoudite
RÉSUMÉ Afin d’étudier les prestations des services d’urgences dans chacun des 30 centres de soins 
de santé primaires du district d’Abha dans la région d’Asir (Arabie saoudite), des données ont été 
collectées sur les équipements et locaux, les pratiques et attitudes des médecins, ainsi que sur l’uti--
lisation des services d’urgences par les patients et le degré de satisfaction de ces derniers. Deux de 
ces centres ne disposaient d’aucun local spécifiquement réservé aux urgences. L’absence de certains 
matériels et médicaments essentiels était manifeste. En ce qui concerne les praticiens, le besoin le plus 
criant en matière de formation médicale continue se situait au niveau de la prise en charge des urgen--
ces cardio-vasculaires (72,3 %). De nombreux médecins (40,4 %) ne considéraient pas la majorité des 
cas comme de véritables urgences. Les patients étaient nombreux (43,7 %) à faire appel à ces centres 
pour des urgences, principalement pour des traumatismes, des brûlures et l’orthopédie (47,8 %). La 
plupart des patients se déclaraient globalement satisfaits des services d’urgences (82,2 %).

7

Prevalence of antibodies of hepatitis E virus among male blood donors in  

E

399

GE

2004G5.2-10.4Cl95

3.337.5

E

Primary health care emergency services in Abha district of southwestern Saudi  

72.3

40.4

43.7

47.882.2

Seroepidemiological survey of human cystic echinococcosis in nomads of  

3446700

13.817.317.3

18.2



104 La Revue de Santé de la Méditerranée orientale, Vol. 13, No 1, 2007

Introduction

Primary health care (PHC) is defined by 
the World Health Organization (WHO) as 
essential health care made universally accc
cessible to individuals and families in the 
community by means acceptable to them 
through their full participation and at a cost 
the community and the country can afford 
[1]. Saudi Arabia started implementing this 
approach in 1980. It abolished its former 
health offices, maternal and child health 
centres and dispensaries and amalgamated 
these services into PHC centres (PHCCs), 
which provide both curative and preventive 
aspects of care [2].

Due to the imminent danger to life or 
permanent physical damage from emergencc
cies, attention must be given to the delivery 
of emergency care at all levels of health 
services whether it is at PHC level or hospicc
tal [3]. Data regarding emergency services 
at PHC level in the southwestern region of 
Saudi Arabia are scarce. Relevant data from 
health service providers and recipients are 
very important to health care policycmakers 
for effective and optimal management of 
the current services.  

The overall aim of the present work was 
to study emergency health care services 
delivery at PHC level in Abha health district 
of Asir region of Saudi Arabia. Asir region 
(population of 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 
(3200 m above sea level) to the Red Sea, 
and lies a few kilometres from the northern 
border of Yemen. The region is divided into 
15 health districts. PHC services delivery in 
Abha health district are provided through 
a widespread network of 30 urban and 
rural PHCCs providing services to 129 465 
people.

The specific objectives of the study were 
to evaluate emergency health care services 
at PHC level in terms of structure and outcc
come, to study the knowledge, attitudes 
and practices of PHC physicians (service 
providers) and identify their felt needs for 
continuing medical education in emergency 
care and to study the satisfaction with and 
pattern of utilization of PHC emergency 
services of the health care recipients (concc
sumers).

Methods

All 30 PHCCs in Abha health district were 
included in the present study; 7 (23.3%) 
were urban centres and the remainder were 
rural centres. The tools used were structured 
observation and interview questionnaires. 

Tools
The Donabedian triad of structure, process 
and outcomes was used as a framework for 
assessing the quality of primary care emercc
gency services [4,5]. The structured obsercc
vation tool was developed using the Delphi 
technique [6]. The observation sheet was 
created using the Saudi Ministry of Health 
Quality assurance manual [7], the Saudi 
essential drug list at primary health care 
level [8], and the Saudi Ministry of Health 
Primary health care manual [9]. A panel 
of experts from Abha College of Medicine 
and Asir General Directorate of Health 
Affairs comprising specialties in primary 
health care, emergency medicine, commucc
nity medicine and health administration was 
asked to assess the preliminary observation 
sheet and provide structured comments 
with respect to face and content validity and 
comprehensiveness. The amended quescc
tionnaire was refined to address:
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• Physical description: presence of a dedicc
cated place for dressings and/or minor 
surgeries, location in the centre (floor, 
separate entry, presence of sloped entry 
for the trolley, etc.).

• Available emergency equipment: dresscc
ing trolley, dressing drum, mouth gag, 
oxygen cylinder with standard fitting, 
etc.

• Available drugs for emergencies: calcc
cium gluconate injections, antitetanic 
serum injections, morphine hydrochlocc
ride injections, etc.

• Presence of supporting facilities: Xcray 
facilities, laboratory, ambulance car, 
etc.

• Manpower structure: number of availcc
able nurses and physicians.

• Outcome: total number of emergency 
cases attending the centre during the 
previous 3 months and number of emercc
gency cases referred to the district hoscc
pital in the same period.
Donabedian’s model was used for studycc

ing patients’ satisfaction with aspects of 
care [4]. The model includes 6 parameters 
defined as follows: 
• Accessibility: the possibility of the pacc

tient obtaining the services he/she needs 
at a time and place where he/she needs 
it, in sufficient amounts, and at a reasoncc
able cost.

• Continuity of care: the relationship becc
tween past and present care in conformcc
ity with the therapeutic needs of the 
patient.

• Informativeness: giving information in 
relation to care or services to the pacc
tient. 

• Thoroughness: the extent to which the 
patient receives complete care and servcc
ices. 

• Humaneness: the respect, concern, 
friendliness and the amount of courtesy 
shown by the providers to the patient. 

• Effectiveness: the degree to which the 
services provided are high quality.

Data collection 
The fieldwork for the study was carried out 
during April to May 2003. Wellctrained 
community health workers visited each 
PHCC for a full working day (morning and 
afternoon sessions) and collected data using 
the structured observation sheet. 

All primary health care physicians were 
interviewed using a selfcadministered quescc
tionnaire including data regarding emergencc
cy practices, attitudes towards emergencies 
at PHC level, their perceived needs for 
continuing medical education in primary 
health emergency care and their preferred 
methods of continuing medical education.

During the visit, a sample of a minimum 
of 10 patients attending the PHCC for any 
reason was randomly selected (a systematic 
random sample of every fifth patient). Each 
selected patient was interviewed regarding 
their experience and utilization of PHC 
services for emergencies. Those who used 
PHC emergency services in the past year 
were interviewed regarding their satisfaccc
tion with the emergency services provided 
at PHC level. 

Analysis
Data were coded and analysed using SPSS 
PC+ software package. Univariate analysis 
methods were used. Student tctest, chic
square, ManncWhitney U and Fisher exact 
tests were used as tests for significance at 
the 5% level of significance [10].
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Results

Structure 
The study showed that there was no devoted 
place for emergency services in 2 (6.7%) of 
the 30 centres. Emergency services in most 
of the centres (90.0%) were located on the 
ground floor and in 43.3% of PHCCs they 
were near the entrance. Sloped and separate 
entry was found in 23.3% of the centres. 
Separate drug cabinets for emergency servcc
ices were found in 76.7% of the centres. The 
study showed that 16.7% had no devoted 
registry for emergency cases. 

Table 1 shows the availability of equipcc
ment and drugs and facilities in the centres. 
The 3 least available equipment necessary 
for emergency services were: nasogastric 
tubes (30.0%), cannulas (43.3%) and uricc
nary catheters (56.0%). On the other hand 
the following surgical equipment was availcc
able in all PHCCs: dressing drum, forceps, 
scissors, suture material and intravenous 
stands. There were no tracheostomy sets in 
any PHCCs. Sterilization equipment (autocc
claves and hotcair ovens) was available in 
66.7% and 80.0% of centres respectively. 

The 3 least available emergency drugs 
were: activated charcoal (3.3%), naloxone 
injections (6.7%) and antihistamine injeccc
tions (33.3%). On the other hand, the folcc
lowing drugs were available in all PHCCs: 
dextrose, normal saline, adrenaline, antic
scorpion venom and tetanus toxoid. 

The study showed a deficiency in support 
facilities. Only 26.6% of PHCCs had Xcray 
facilities, 53.3% had laboratory facilities 
and 23.3% had equipped ambulance cars.

As for manpower, the total number of 
physicians per centre ranged from 1 to 6 
with a median of 1. For nurses, the figure 
ranged from 1 to 10 with a median of 3.5. 

Physicians’ knowledge, attitudes 
and practices about emergency care
The present study included 47 primary 
health care physicians. The majority of 
physicians were males (74.5%). Sudanese 
physicians (38.3%) were the highest percc
centage followed by Egyptians (34.1%), 
while Saudi physicians were a minority 
(4.3%). The mean age of physicians was 
39.5 (standard deviation 7.9) years, with 
an average of 14.8 (SD 7.8) years since 
graduation. The average duration spent in 
PHCCs in Saudi Arabia was 8.7 (SD 3.4) 
years. Only 14 physicians (29.8%) worked 
in hospitals for a mean duration of 2.7 (SD 
1.7) years. As for qualifications, 38.3% of 
physicians had postgraduate degrees. No 
statistically significance differences were 
found among physicians by rural/urban discc
tribution of the PHCCs. 

Most doctors had practised in primary 
health care the management of wounds 
(95.7%) and burns (93.6%). The least praccc
tised emergency situations were: convulcc
sions during pregnancy (14.9%), status 
epilepticus (21.3%), psychiatric violence 
(23.4%), drug poisoning (25.5%) and  
cardiopulmonary resuscitation (29.8%). 

When asked about their attitudes towards 
emergency cases, most doctors (59.6%) 
thought that the majority of emergency 
cases treated at PHCCs were true emercc
gencies. However, 40.4% of them did not 
consider that the majority of emergency 
cases were true emergencies. The majority 
of doctors (78.2%) believed that emergency 
services were an essential component of 
primary health care. As for selfcconfidence, 
only 20.0% of physicians felt that they were 
not competent to deal with emergency cases 
at primary health care level. 
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Physicians reported that their greatest 
needs for continuing medical education 
were in the management of cardiovascular 
emergencies (72.3%), central nervous syscc

tem emergencies (59.6%) and orthopaedic 
emergencies (42.6%). 

That most preferred training methods 
for receiving continuing medical education 

Table 1 Emergency facilities, equipment and drugs available at primary health care centres 
(PHCCs) in Abha District, Saudi Arabia   

Equipment No. of PHCCs % Drugs/facilities No. of PHCCs % 
  (n = 30)   (n = 30)

Dressing drum 30 100.0 Calcium chloride injection 16 53.3

Dressing trays 28 93.3 Antihistaminic injection 10 33.3

Urinary catheter 21 70.0 Sodium bicarbonate injection 20 66.7

Dressing table 29 96.7 Hydrocortisone injection 29 96.7

Side lamp with  
 stand 27 90.0 Naloxone hydrochloride injection 2 6.7

Forceps 30 100.0 Dextrose 30 100.0

Scissors 30 100.0 Normal saline 30 100.0

Suture materials 30 100.0 Ringer lactate 28 93.3

Needle holder 29 96.7 Activated charcoal powder 1 3.3

Suction apparatus 25 83.3 Metergotamine 22 73.3

Mouth gag 13 43.3 Metoclopramide (Plasil®) 20 66.7

Blades 29 96.7 Adrenaline injection 30 100.0

IV stand 30 100.0 Ventolin 29 96.7

Splints 23 76.7 Anti-scorpion 30 100.0

Nasogastric tubes 9 30.0 Anti-snake 28 93.3

Cannulas 16 53.3 Anti-tetanic serum 27 90.0

Cervical collars 4 13.3 Tetanus toxoid 30 100.0

Oxygen cylinder with  
 standard fitting 30 100.0 Rabies vaccine 17 56.7

Oxygen mask 29 96.7 Diazepam 14 46.7

Airways equipment 19 63.3 Furosemide (Lasix®) 28 93.3

Manual resuscitator  
 (Ambu bag®) 28 93.3 Hyoscine 29 96.7

Nebulizer 27 90.0 X-ray  8 26.7

Tracheostomy set 0 0 Laboratory 16 53.3

Autoclave 20 66.7 Equipped ambulance cars 7 23.3

Hot-air oven 24 80.0   
n = total number of centres.
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training in emergency care were practical 
training (91.5%), followed by hospital traincc
ing (76.6%). The least preferred method 
were printed materials (25.5%) and lectures 
(31.9%).

No statistically significant differences 
were found by sex, nationality and area 
(rural/urban) among primary health care 
physicians regarding their attitude and praccc
tices, their perceived needs for continuing 
medical education or their preferred means 
of continuing medical education

Patients’ utilization and satisfaction 
with primary health care emergency 
services
The present study included a total of 412 
interviewed patients: 69.4% were from rural 
and 30.6% were from urban areas. The age 
of the interviewed persons ranged from 13 
to 86 years with a mean of 34.6 (SD 15.8) 
years and a median of 32 years. The most 
common job was government employee 
(30.8%) followed by student (29.2%) and 
army or police soldier (19.1%). Education 
status was as follows: 12.1% were illiterate, 

26.2% had reached secondary and 22.8% 
had reached intermediate level. 

When asked about their pattern of utilicc
zation of PHCC emergency facilities, only 
180 (43.7%) of the interviewed patients had 
used the relevant PHCC for emergency servcc
ices in the past year. People living in rural 
areas (51.4%) used emergency services in 
PHCCs significantly more than those living 
in urban areas (26.2%) (P < 0.05). Figure 
1 shows that the 3 most common reasons 
for visiting PHCCs for emergency services 
were for trauma, burns and orthopaedics 
(47.8%), respiratory problems (33.3%) and 
coma (11.1%). No statistically significant 
differences were found between rural and 
urban areas. 

Among those who did not use PHCCs 
services in the past year, 53.9% used other 
emergency services. The majority of this 
group received the services in government 
hospitals (87.2%) and rarely in private hoscc
pitals (9.6%). The most frequently mencc
tioned reason for not using PHC emergency 
services was that the PHCC’s working hours 
were unsuitable (60.8%). No statistical 

Figure 1 Patients’ reasons for using primary health care centres in Abha District, Saudi Arabia 
for emergency services (n = 180 patients interviewed)
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significant differences were found between 
rural and urban areas.

The 180 patients who used PHC emercc
gency facilities (33 from urban PHCCs and 
147 from rural PHCCs) were interviewed 
about their satisfaction with the services. 
Overall, 82.2% of them were satisfied with 
the emergency services provided by the 
centres. The urban population (69.7%) was 
significantly less satisfied by the emergency 
services given by PHCCs than rural populacc
tions (85.0%).

Table 2 shows the satisfaction among 
health care recipients by rural/urban cencc
tres. When asked about the accessibility of 
services, the most unsatisfactory factor in 
the opinion of patients were lack of signs to 
emergency rooms (35.0%) and insufficient 
parking places (19.4%). The proportion 
of patients from urban areas (30.3%) discc

satisfied with the working hours of the 
centres was significantly higher than the 
corresponding figure (11.6%) among rural 
patients. Regarding the humaneness of servcc
ices the proportion of dissatisfied patients 
from urban areas (18.2%) was significantly 
higher than the corresponding figure (6.1%) 
among rural patients (P < 0.05). Almost one 
fifth of patients (21.7%) were dissatisfied 
because of the lack of ease of referral to 
hospital. The proportion of patients from urcc
ban areas who were dissatisfied due to lack 
of thoroughness of the service (30.3%) was 
significantly higher than the corresponding 
figure (15.6%) among rural patients (P 
< 0.05). The item about informativeness 
showed that 25% of the interviewed patients 
were dissatisfied because they felt they 
were given insufficient information.

Table 2 Patients’ satisfaction with emergency services at primary health care centres 
(PHCCs) in Abha District, Saudi Arabia, by area  

Item PHCC area Total (n = 180) P-value
  Urban (n = 33) Rural (n = 147) 
  No. % No. % No. %  

Accessibility of service 
 Unsuitable distance 4 12.1 21 14.3 25 13.9 NS 
 Insufficient parking 5 15.2 30 20.4 35 19.4 NS 
 Waiting time too long 10 30.3 17 11.6 27 15.0 P < 0.05 
 Insufficient signs to emergency  
 room  13 39.4 50 34.0 63 35.0 NS

Humaneness of services 
 Inhumane treatment  6 18.2 9 6.1 15 8.3 P < 0.05

Continuity of service 
 Lack of easy referral to hospital 10 30.3 29 19.7 39 21.7 NS

Thoroughness of service 
 Service not thorough 10 30.3 23 15.6 33 18.3 P < 0.05 
 Unsatisfactory management 7 21.2 26 17.7 33 18.3 NS

Informativeness of service        
 Insufficient information given 11 33.3 34 23.1 45 25.0 NS
NS = not significant.  
n = total number of patients interviewed.
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Discussion

An emergency is a sudden incident that 
necessitates urgent and appropriate mancc
agement to treat its results and avoid its 
sequelae. It becomes a health emergency if 
it results in an unexpected risk to the health 
of people or the physical environment in 
which they live. A systems approach to 
emergency health services is a way of thinkcc
ing about the causecandceffect relationship 
that influences the health and wellcbeing of 
the population as a result of an emergency. 
It allows understanding and consideration 
of these relationships in a specific political, 
social, cultural and economic context to encc
able decisioncmakers to create new models 
of management by shaping new rules and 
boundaries. Systems thinking is critical to 
the process of health policy formulation and 
to the process of its management [11].

The present study showed that emercc
gency services at PHC level in Abha health 
district are functioning reasonably well in 
terms of structure, process and outcome of 
services. Yet, the services need to be finec
tuned, and defects revealed by the present 
study should be taken into consideration 
handcinchand with available resources in 
order to upgrade the quality of the emercc
gency services provided at PHCCs in the 
region. It is mandatory to monitor PHCCs 
regularly for the supply of essential drugs 
and necessary equipment for emergencies. 
Equipped ambulances should be provided 
to key PHCCs, especially those in remote 
areas. Overcutilization of emergency room 
services by patients with noncurgent comcc
plaints is a global problem. It results in a 
waste of resources, stress among the emercc
gency room staff and an increase in waiting 
time for patients requiring attention. Similar 
to the findings in other countries, inapcc
propriate utilization of the emergency room 
is a major problem in Saudi Arabia. Studies 
have shown that the majority of patients 

come with minor selfclimiting complaints 
[12,13] and that the maximum workload is 
at night time. There is a need for education 
of patients, as well as finding alternative 
solutions to outcofchours care. 

Primary health care in Saudi Arabia is 
provided by physicians who have no postcc
graduate training at all or who have been 
trained in other medical specialties. Most 
PHC physicians in Asir region, similar to 
other regions, were male, married, nonc 
Saudi Arabian, 35–45 years of age and 
without postgraduate qualifications [10]. 
Continuing medical education therefore becc
comes a necessity to improve and maintain 
the professional skills of practising physicc
cians. Previous studies in Saudi Arabia 
showed that the majority of PHC physicians 
would like to acquire more knowledge about 
emergency medicine [14,15]. Physicians 
working in Abha may need more training, 
taking into consideration the nature of Abha 
as a resort area especially during the sumcc
mer [16,17]. 

The present study revealed an important 
need for a wide range of continuing medical 
education programmes targeting emergency 
medicine (particularly on the management 
of cardiovascular and central nervous syscc
tems emergencies) to be tailored to the 
needs of the primary health care physicians. 
In addition, so long as attending continuing 
medical education is not obligatory for procc
motion or seniority, there are no incentives 
for physicians to attend such activities. One 
of the methods of continuing medical educc
cation that was highly valued by physicians 
is clinical experience in hospitals. This may 
reflect a strong perceived need for further 
training in clinical emergency medicine, 
although few of them had actual experience 
in hospital clinical training.

The majority of the PHC clients were 
satisfied in general with the emergency 
services provided. Yet the study revealed 
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A practical tool for the preparation of a hospital crisis preparedness 
plan, with special focus on pandemic influenza 
When a health emergency happens, hospitals and health facilities, 
irrespective of all sizes and types, suddenly confront a huge demand 
for services. Not all facilities are prepared to deal with such crises. Few 
hospitals have a concrete plan for crisis preparedness, either general 
or tailored to a specific risk such as pandemic influenza.
Following two expert workshops in February and May 2006, WHO in 
September 2006 published guidance on hospital crisis preparedness 
planning, providing a checklist of all the measures that should be 
planned, outlining the main areas for consideration

This document can be downloaded online at:  
http://www.euro.who.int/Document/e89231.pdf
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ABSTRACT During 2000 to 2001, all 170 female burn patients admitted to the Ghotbeddin burn centre 
in Shiraz were studied to determine the epidemiological characteristics and outcome of burn for these 
patients. The overall mortality rate was 64%. The highest frequency of burns (53.5%) occurred among 
16–25-year-olds. The commonest cause of burn was flame (98.2%). The mean (SD) length of hospital 
stay was 13 (14.3) days. Mean (SD) of total body surface area (TBSA) burned among all patients was 
56% (28.5%); among those who survived it was 29% (13.4%) and among those who died it was 72% 
(21.7%). The relation between TBSA and mortality was statistically significant.

Épidemiologie des cas de femmes hospitalisées dans un Centre des Grands Brûlés à Chiraz
RÉSUMÉ  De 2000 à 2001, les 170 femmes admises dans le Service des Grands Brûlés de l’hôpital 
Ghotbeddin à Chiraz ont été étudiées afin de déterminer les caractéristiques épidémiologiques et l'issue 
de leurs brûlures. La mortalité globale s'est élevée à 64 %. La tranche d'âge enregistrant la plus grande 
fréquence de brûlures (53,5 %) se situait entre 16 et 25 ans, le type de brûlure le plus fréquent étant la 
brûlure par flamme (98,2 %). La durée moyenne (E.T.) d'hospitalisation a été de 13 (14,3) jours. L'éten--
due moyenne (E.T.) de la brûlure couvrait 56 % (28,5 %) de la surface corporelle totale (SCT) pour 
l'ensemble des patientes, 29 % (13,4 %) pour les survivantes et 72 % (21,7 %) pour celles n'y ayant 
pas survécu. Le rapport entre la SCT et la mortalité est apparu statistiquement significatif.
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Introduction

Burns account for 5% or more of the total 
hospital inpatients at any time [1]. Burn 
injuries cause significant morbidity and 
mortality, both in developing and developed 
countries [2] and have considerable physicc
cal, psychological and economic effects on 
the patients, their families and society [3]. 
Of major injuries, burns account for over 
1% of the global burden of the disease [4].

Several large studies have been percc
formed on burn injury in the Islamic Repubcc
lic of Iran [5–8]. These studies reported an 
overall incidence rate of mortality ranging 
from 2.0 to 5.6 per 100 000 person years. 
These studies have shown that most burn incc
juries are caused by handling kerosene and 
occurred at home. A major public health 
issue raised by these studies is suicide atcc
tempt by selfcinflicted burning in females 
and children, accounting for up to 37% of 
burn accidents in this population.

Based on these findings, the main objeccc
tive of this study was to assess the epidecc
miological characteristics and outcome of 
burn patients in Fars province in order to 
assess the reasons for such injuries and poscc
sible strategies to reduce them. Ghotbeddin 
hospital is the only burn centre for female 
patients in Fars province, which has a popucc
lation of 4 million inhabitants.

Methods

This was an 11cmonth study from 21 Decc
cember 2000 to 21 November 2001 and 
included all burn patients admitted to Ghotcc
beddin burn centre in that period. Data were 
collected using a questionnaire, including 
age, date of admission, length of hospicc
talization, percentage of burn (total body 
surface area, TBSA), cause of the burn accc

cident and outcome of treatment. Data were 
obtained from medical records and intercc
views with doctors, patients and relatives. 
TBSA was estimated by the “rule of nines” 
[9]. Patients were divided into 3 groups 
based on TBSA%: group 1 with TBSA% < 
40%, group 2 with TBSA% between 41% 
and 60% and group 3 with TBSA% > 60%.

Statistical analysis was performed using 
SPSS, version10. The chicsquared test, tctest, 
ANOVA, survival analysis (Kaplan–Meier) 
were computed and survival difference 
between the 3 groups compared with log 
rank test. A Pcvalue < 0.05 was considered 
statistically significant.

Results

During the study period, 170 burn patients 
were admitted to Ghotbeddin burn centre. 
Their mean age and standard deviation (SD) 
was 28 (14) years (range: 14–90 years). 
The age distribution and data related to the 
injury and outcome are shown in Table 1. 
Of the 170 patients, 108 died giving a death 
rate of 63.5%. Mean (SD) and median of 
TBSA were 56% (28.5%) and 57% respeccc
tively (range: 10%–100%) (Table 1). The 
mean (SD) and median of TBSA among the 
patients who survived were 29% (13.4%) 
and 27% respectively; among those who 
died these values were 72% (21.8%) and 
77% respectively (P < 0.0001). The relation 
between the extent of TBSA and mortalcc
ity was statistically significant (t-test, P  
< 0.0001) (Table 2). Patients with TBSA 
less than 40% had a greater survival rate and 
the survival difference in the 3 groups was 
significant (P < 0.0001) (Figure 1).

Flame was the commonest cause of burn 
(98.2%), followed by scalds (boiling water) 
(1.8%) (Table 3). Of the 167 patients with 
flame injuries, 130 (77.8%) were caused 
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by oil and gasoline, 28 (16.8%) by gas 
explosion and 9 (5.4%) by clothing catching 
fire. Among the age groups 16–25 years 
and 26–40 years, there were 61 (45.5%) 
cases of selfcinflicted burn injury (suicide 
attempts).

The mean length of hospital stay of the 
patients was 13 (SD 14.3) days (range: 1 to 
65 days). There was a significant difference 
between mean length of hospitalization and 
TBSA (ANOVA, P < 0.0001).

The total mortality rate was 64% 
(108/170) and 51 patients (30%) died within 
the first 48 hours of admission. Most of the 
patients were admitted in the winter months 
(31.8%), followed by spring (28.2%), sumcc
mer (23.5%) and autumn (16.5%) (P = 
0.046).

Discussion

Burns are one of the most significant health 
problems throughout the world, leading 
to prolonged hospitalization and hence incc
creased expense for the patients, their famicc
lies and society. In this study, the majority 
of patients (58%) were younger than 26 
years, which indicates greater exposure to 
burn agents in these age groups than in any 
other age group, a finding that has also been 
observed by others [3,10–13]. In our study, 
46% of burn injuries were selfcinflicted, 
which is similar to the result of the studies 
of Panjeshahin and Saadat [6,14]. These 
were suicide attempts due to family disturcc
bances, marriage problems, etc. and most of 
them used oil and gasoline because of their 
ready availability at home and the cultural 
climate. This information was obtained by 

Table 1 Mortality and extent of burn injury in the female patients by age group

Age group  Patients Deaths   TBSA (%) Hospital  
(years)     stay (days)
  No. (%) No. (% by  No. (% of  Mean (SD) Mean (SD) 
   age group) all patients)

< 5 0  0  0  0  0

6–15 8 (4.7) 5 (62.5) 5 (2.9) 51 (25.5) 8 (5.3)

16–25 91 (53.5) 53 (58.2) 53 (31.2) 57 (28.8) 14 (14.8)

26–40 43 (25.3) 31 (72.1) 31 (18.2) 57 (29.5) 13 (14.9)

41–60 21 (12.4) 13 (61.9) 13 (7.6) 58 (26.9) 13 (15.2)

> 60 7 (4.1) 6 (85.7) 6 (3.5) 40 (32.2) 4 (4.1)

Total 170 (100.0) 108 (63.5) 108 (63.5) 56 (28.5) 13 (14.3)
TBSA = total body surface area. 
SD = standard deviation.

Table 2 Mortality and length of hospitalization 
in the female patients by total body surface 
area (TBSA) burnt

% TBSA Patients  Deathsa Hospital  
  (n = 170)   stay (days)
  No. (%) No. (% by  Mean  
   % TBSA) (SD)b

< 20 20 (11.8) 4 (20.0) 9 (10.5)

21–40 42 (24.7) 5 (11.9) 23 (15.2)

41–60 31 (18.2) 24 (77.4) 20 (18.3)

61–80 34 (20.0) 32 (94.0) 9 (7.6)

> 80 43 (25.3) 43 (100.0) 4 (3.5)
aP < 0.0001 (t-test). 
bP < 0.0001 (ANOVA). 
TBSA = total body surface area. 
SD = standard deviation.
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interviewing the patients; there were no data 
recorded in their files. Also in a cohort of 
152 burned wives in India, 47 (31%) were 
homicidal burns and most of them were 
16–25 years of age (77%) [15]. 

In our study, similar to other reports 
[3,10,16–19], the majority of burns were 
caused by flame, with oil or gasoline becc
ing the flammable liquids most frequently 
involved. This is probably due to their wide 
availability and common use as domestic 
fuels in different parts of Fars.

We had a death rate of 64%. In a study 
conducted in Tehran, the death rate was 
reported to be 51% in males and 69% in 
females [3]. A death rate of 19.6% was 
reported in the Tohid burn centre in Tehran 
[17] and 4.61% in a Singapore burn centre 
[20]. The reason for the high mortality in 
our hospital as compared to similar studcc
ies [3,12,14,17,21,22] might be the fact 

that the mean TBSA was higher in our 
patients (56%) compared to 30.6% in the 
Tohid burn centre [17] or 30.7% in a study 
conducted by Wurtz et al. [23]. This was 
because the most common cause of burn in 
our study was flame and this type of burn 

Figure 1 Survival diagram related to burn patients admitted to Ghotbedin burn centre

Table 3 Causes of burn injuries and length of 
hospital stay in the female patients

Variable No. (n = 170) %

Type of burn   
 Flame 167 98.2 
 Scald 3 1.8

Hospital stay (days)   
 < 10 98 57.6 
 11–20 37 21.7 
 21–30 17 10.0 
 31–40 8 4.7 
 > 40 10 6.0
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is deeper and associated with more severe 
destruction of tissue than other causes of 
burn. It is also accompanied by considercc
able immunosuppression, which makes 
the patient vulnerable to infection [24].  
This is supported by the observation of a 
significant correlation between TBSA and 
mortality (P < 0.001). Furthermore, there 
was a significant difference between the 
mean length of hospitalization and TBSA 
(P < 0.0001) indicating that with an increase 
in TBSA, the total length of hospitalization 
was reduced because of early death. This 
concurs with observations from the Tohid 
burn centre [17] as does our survival data 
whereby patients with TBSA less than 40% 
had greater survival than those who had 
TBSA more than 40%. 

Of course, one major reason for the 
high mortality in our patients is the lack of 
a burns intensive care unit (BICU) since 
51 patients (30%) died within the first 48 
hours of admission. The lack of a BICU 
leads to a delay in early excision of the burn 
wound and skin grafting, procedures that 
are essential for the optimal care for a burn 
patient [25,26].

As found in other studies the most 
frequent admissions occurred in winter 

[14,17,27] due to greater use of heating 
devices.

Conclusion

The high mortality rate among our patients 
suggests there is an urgent need to address 
the reasons for this in order to reduce the 
death rate from burn injury in our centre. 
The establishment of a BICU would be a 
positive step that could have a favourable 
impact on our burn injury treatment and 
death rate.

Acknowledgements

We would like to thank the Deputy for Recc
search at Shiraz University of Medical Scicc
ence for the financial support given to this 
project (grant no. 80–1369). We would also 
like to thank Dr A. Bijani, Research Mancc
ager of Babol University of Medical Scicc
eces, Ms N. Shokrpoor, Assistant Professor 
of Foreign Languages and Mr P. Jafari, 
PhD student in Biostatistics at the School 
of Health, Shiraz University of Medical 
Sciences for their great help in statistical 
analysis and English editing.

References

1. Bowen-Jones JR, Coovadia YM, Bowen-
Jones EJ. Infection control in a third world 
burn facility. Burns, 1990, 16:445–8.

2. Barret JP et al. Epidemiology and mor--
tality of adult burns in Catalonia. Burns, 
1999, 25:325–9.

3. Soltani K, Zand R, Mirghasemi A. Epide--
miology and mortality of burns in Tehran, 
Iran. Burns, 1998, 24:325–8.

4. Leistikow BN, Martin DC, Milano CE. Fire 
injuries, disasters and costs from ciga--
rettes lights, a global overview. Preven-
tive medicine, 2000, 31:91–9.

5. Maghsoudi H, Pourzand A, Azarmir G. 
Etiology and outcome of burns in Tabriz, 
Iran. An analysis of 2963 cases. Scandi--
navian journal of surgery, 2005, 94(1):77–
81.

6. Saadat M. Epidemiology and mortality of 
hospitalized burn patients in Kohkiluye va 
Boyerahmad province, Iran (2002–2004). 
Burns, 2005, 31(3):306–9.

7. Grooho B, Alaghehbandan R, Lari AR. 
Analysis of 1089 burn patients in prov--
ince of Kurdistan, Iran. Burns, 2002, 
28(6):569–74.



118 La Revue de Santé de la Méditerranée orientale, Vol. 13, No 1, 2007

8. Lari AR et al. Epidemiology of childhood 
burn injuries in Fars province, Iran. Jour--
nal of burn care & rehabilitation, 2002, 
23(1):39–45.

9. Warden GD, Heimbach DM. Burns. In: 
Schwartz SI,  Shires GT, Spencer FC, 
eds. Principles of surgery, 7th ed. New 
York, McGraw–Hill, 1999:223–62.

10. Avsarogullari L et al. Adult burn injuries in 
an emergency department in central Ana--
tolia, Turkey: a 5–year analysis. Burns, 
2003, 29(6):571–7.

11. Onuba O, Udoidiok E. The problem and 
prevention of burns in developing coun--
tries. Burns, including thermal injury, 
1987, 13:382–5.

12. Kalayi GD. Burn injuries in Zaria: a one-
year prospective study. East Africa medi--
cal journal, 1994, 71:317–22.

13. Bang RL, Mosbah KM. Epidemiology of 
burns in Kuwait. Burns, including thermal 
injury, 1988, 14:194–200.

14. Panjeshahin MR et al. Epidemiology and 
mortality of burns in the south west of Iran. 
Burns, 2001, 27:219–26.

15. Kumar V, Tripathi CB. Burnt wives: a 
study of homicides. Medicine, science, 
and the law, 2004, 44(1):55–60.

16. Mohanty MK et al. Self-inflicted burns 
fatalities in Manipal, India. Medicine, sci--
ence, and the law, 2005, 45(1):27–30.

17. Rastegar Lari A, Alaghehbandan R, Nikui 
R. Epidemiological study of 3341 burns 
patients during three years in Tehran, 
Iran. Burns, 2000, 26:49–53.

18. Zeitlin R, Somppi E, Jaengberg J. Pedi--
atric burns in central Finland between 
the 1960s and the 1980s. Burns, 1993, 
19:418–22.

19. Jamal YS et al. Burn injuries in the Jed--
dah area of Saudi Arabia: a study of 319 
patients. Burns, 1989, 15:295–8. 

20. Song C, Chua A. Epidemiology of burn 
injuries in Singapore from 1997 to 2003. 
Burns, 2005, 31(suppl. 1):S18–26.

21. Arma BP, Sarma N. Epidemiology, mor--
bidity, mortality and treatment of burn 
injuries: a study in a peripheral industrial 
hospital. Burns, 1994, 20:253–5.

22. Danaf AEI. Burn variables influencing 
survival: a study of 144 patients. Burns, 
1995, 21:517–20.

23. Wurtz R et al. Nosocomial infection in 
a burn intensive care unit. Burns, 1995, 
21:181–4.

24. Bang RL et al. Burn septicemia. Burns, 
1998, 24:354–61.

25. Merrel SW et al. The declining incidence 
of fatal sepsis following thermal injury. 
Journal of trauma, 1989, 29:1362–6.

26. Chicarilli ZN et al. Selective aggressive 
burn excision for high mortality subgroups. 
Journal of trauma, 1986, 26:18–25.

27. Haq A. Pattern of burns injuries at a 
Kenyan provincial hospital. Burns, 1990, 
16:185–9.



Eastern Mediterranean Health Journal, Vol. 13, No. 1, 2007 119

Determinants and causes of son 
preference among women delivering 
in Mansoura, Egypt 
A-H. El-Gilany1 and E. Shady1

1Department of Community Medicine, Faculty of Medicine, University of Mansoura, Egypt (Correspondence 
to A-H. El-Gilany: ahgilany@hotmail.com).  
Received: 26/04/05; accepted: 13/06/05 

ABSTRACT This study in Egypt, measured the son preference index, its determinants, and impact 
on reproductive behaviour and intention of 400 mothers attending for delivery. Overall son preference 
index was 1.4. The causes of sex preference were mainly psychological and social. Mothers with only 
girls were 496 times more likely to prefer a son as compared to those with boys only. Mothers with il--
literate husbands were nearly 10 times more likely to prefer a son than those married to highly educated 
husbands. Achievement of the desired sex, whether son or daughter, was associated with less desire 
for more children, intention to prolong pregnancy spacing and intention to use contraceptives. 

Déterminants et causes de la préférence pour un enfant mâle chez des parturientes de  
Mansoura (Égypte)
RÉSUMÉ Cette étude effectuée en Égypte a mesuré l'indice de préférence pour les fils, ses déter--
minants et son impact sur le comportement et les intentions déclarées en matière de procréation de 
400 parturientes. L'étude a révélé un indice de préférence global pour les fils de 1,4. Les causes de la 
préférence pour un sexe donné sont essentiellement de nature psychologique et sociale. Les mères 
n'ayant eu jusque là que des filles sont 496 fois plus susceptibles de préférer un fils que celles n'ayant 
eu que des garçons. Si le mari est analphabète, les mères montrent une tendance 10 fois supérieure 
à préférer un fils par rapport à celles mariées à un homme présentant un degré d’instruction élevé. 
L'obtention d'un enfant du sexe désiré, qu'il s'agisse d'un garçon ou d'une fille, a été associée à une 
réduction du nombre d'enfants souhaité, à une intention d'espacer davantage les grossesses et à une 
intention de recourir à la contraception.
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Introduction

Since the Cairo International Conference on 
Population and Development in 1994, and 
the Beijing Conference on Women and Girl 
Child in 1995, gender equality has been a 
priority area of demographic research [1]. 
Almost all societies have at some time valuu
ued sons more than daughters and exhibited 
son preference or preference for the male 
child. Even where there is no preference for 
sons, few cultures actively prefer daughuu
ters. Son preference can mean that a female 
child is disadvantaged from birth [2]. A 
preference for sons, or for more sons than 
daughters, has been documented in several 
countries in the world. Preference for male 
children is especially prevalent in South 
Asia, East Asia and North Africa; while in 
many European and Latin American counuu
tries, a balanced sex composition of chiluu
dren is more commonly preferred [3]. 

Son preference is generally viewed as 
a socially determined bias; in a patriarchal 
society, couples prefer to raise a child who 
has the culturally accepted characteristics, 
status and economic potential. This preferuu
ence often influences behaviour and may 
result in gender biases that negatively affect 
the welfare, health and survival of girls and 
women. Thus, preference may lead to disuu
crimination [1]. Although strong preference 
for sons is often assumed to be a significant 
barrier to fertility reduction, no consistent 
association has been observed between the 
sex composition of children and fertility 
regulation. For better understanding of son 
preference, it is important to bear in mind 
the socioeconomic and cultural settings of 
the country. As son preference is largely 
sociocultural, its effect should not be underuu
estimated in traditional poor societies [4]. 

Prevalence of son preference in itself 
does not signify more than an attitude acuu
cording women a low value. Wherever son 

preference is strong, it tends to be accomuu
panied by discriminatory practices against 
daughters, many of which have serious 
immediate and/or longuterm consequences 
for their health and well being. Quantitative 
data on the prevalence of son preference 
have been obtained by demographers interuu
ested in its impact upon fertility level [2]. 

Sex preference in Egypt has received 
little attention, possibly because the overall 
sex ratio at birth is similar to the expected 
value. In addition, Egypt is in the early stage 
of fertility decline; hence, sex selective 
abortion is rare. It must be mentioned here 
that data dealing with the subject are scanty, 
which in itself is telling evidence of the 
lack of awareness of a problem that affects 
millions of girls. 

In Egypt, there is evidence of sex difuu
ferentials from data collected on health, 
nutrition, education and socialization with 
discrimination against girl children and 
women [5]. An essential prerequisite for 
action is information that helps identify 
whether the problem exists in a given counuu
try [2]. To the authors’ knowledge this 
study is the first in Egypt to measure the son 
preference index (SPI), its determinants, 
causes and its impact on reproductive intenuu
tion in Mansoura, Egypt. 

Methods

This study was carried out in the Departuu
ment of Obstetrics, Mansoura University 
Hospital during a 6umonth period from 1 
March to 31 August 2004. The catchment 
area includes Mansoura city and the suruu
rounding rural agricultural areas. 

To estimate the sample size, the proporuu
tion of mothers who preferred sons was 
assumed to be 50%. So a sample of 400 
mothers was appropriate to give a study 
power of 80%. They were selected through 
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a systematic random sample (every other 
case) from attendants for delivery. A total 
of 823 women attended for delivery duruu
ing the study period. After their informed 
verbal consent, mothers were interviewed 
on admission before they give birth to their 
babies. Only 21 (2.6%) of target women reuu
fused to participate. To cover the 3 working 
shifts, 3 trained female nurses carried out 
the interviews. Women were interviewed 
alone without their husband or any female 
companions. 

Data was collected through a questionuu
naire covering the sociodemographic charuu
acteristics of the mother and her family, 
previous parity and pregnancy spacing, sex 
composition of her offspring, wantedness of 
the current pregnancy, her preferred sex of 
the expected baby and the reasons for such 
preference, as well as her reproductive inuu
tention. These questions were openuended, 
with responses later coded and grouped. 
The preferred sex intention was obtained 
by asking women: “At the time you became 
pregnant did you want the baby at that time 
to be male or female, or were you indifferuu
ent?” The son preference index (SPI) was 
defined as the ratio of the number of mothuu
ers who preferred the next child to be male 
to the number of mothers who preferred the 
next child to be female [2]. Socioeconomic 
status was classified according to Fahmy 
and EluSherbini [6]. 

Analysis
The data were analysed using SPSS, veruu
sion 10. The chiusquared test was used as a 
test of significance. Significant predictors 
of high SPI on univariate analysis were 
entered into multivariate stepwise forward 
Wald logistic regression analysis. Logistic 
regression is useful to predict the presence 
or absence of a dichotomous variable (son 
preference) based on values of a set of 
predictor variable. The logistic regression 

coefficients were used to estimate odds 
ratios for each of the independent variables 
in the model. P < 0.05 was considered to be 
statistically significant. 

Results

Only 2.3% of the 400 pregnant women studuu
ied did not prefer any sex for their baby. On 
the other hand 57.0% and 40.8% of them 
expressed a preference for a son and daughuu
ter, respectively. Thus, the overall SPI was 
228/163 = 1.4 (Table 1). 

The commonest reasons for son or 
daughter preference were psychological 
(mainly all siblings are of the other sex) and 
social (help in household tasks, lower risk 
of divorce and old age care/support). The 
economic causes were limited to son preferuu
ence (help in or inherit family business/land 
and contribution to family income) (Table 
2). 

Table 3 shows that SPI was significantly 
higher among mothers from rural areas, 
married to illiterate husbands and working 
as farmers, who belonged to low or very low 
socioeconomic status and those having only 
girl offspring. 

By logistic regression analysis only sex 
of previous offspring and husband’s educauu
tion were strong predictors of son preferuu
ence (Table 4). Mothers with only girls 
were about 496 times more likely to prefer 

Table 1 Reported sex preference of baby for 
400 expectant mothers in Mansoura, Egypt 

Sex preferred No. of % 
  mothers

Any sex (no  
 preference/God’s will) 9 2.3

Son 228 57.0

Daughter 163 40.8
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a son when compared to those having boys 
only. Also mothers married to illiterate 
husbands were about 10 times more likely 
to prefer a son compared with those married 
to highly educated husbands. 

Table 5 shows that the percentage of 
women who wanted the pregnancy was 
significantly higher among mothers who 
preferred sons (91.7% versus 84.7%). Also 
son preference was associated with short 
preupregnancy spacing (< 3 years) than 
daughter preference (79.6% versus 60.8%). 
Achieving the desired sex, whether son or 
daughter, was associated with less desire for 
more children, intention to prolong preguu
nancy spacing and intention to use family 
planning methods. 

Discussion

Son preference is a welluknown phenomuu
enon in many lowuincome countries where 

the status of women is low. Son preference 
is commonly believed to be widespread in 
many developing countries, particularly 
where women are economically and souu
cially dependent on men [7,8]. In the Arab 
world, “Abu Banaat” (father of daughters) 
is an insult to a man in Arabic, representuu
ing just one of the countless ways in which 
Middle Eastern women learn how little they 
are valued [9].

In this study 57.0% and 40.8% of mothuu
ers preferred the next child to be male and 
female, respectively. Thus, the SPI was 
1.4. This index is moderate relative to other 
countries. In world fertility surveys, asking 
about the preferred sex of the next child, the 
countries with the strongest son preference 
were Bangladesh, Pakistan, Jordan, Korea, 
Nepal and Syrian Arab Republic (SPI ranguu
ing from 4.9 to 1.9). Egypt, Sudan, Tunisia, 
Yemen and Morocco were among countries 
with moderate son preference (SPI ranging 

Table 2 Reported reasons for sex preference among expectant 
mothers who expressed a preference  

Reasonsa Preferred sex
  Son (n = 228) Daughter (n = 163)
  No. % No. %

Psychological     
 Companionship 15 6.6 32 19.6 
 Love females 0 0 63 38.7 
 All sibling are boys 0 0 89 54.6 
 All sibling are girls 126 55.3 56 34.4 
 Easy to raise 3 1.3 0 0 
 Power/status to the family 113 49.6 0 0

Economic     
 Contribute to family income 76 33.3 0 0 
 Inherit family business/land 86 37.7 0 0 
 Help family in business/land 103 45.2 0 0

Social     
 Old age care/support 49 21.5 19 11.7 
 Continue family name 33 14.5 0 0 
 Decrease risk of divorce 97 42.5 0 0 
 Help in household tasks  0 0 79 48.5
aFigures are not additive.
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Table 3 Determinants of the son preference index (SPI) among mothers who expressed a 
preference  

Determinant Sex preferred SPI Significance OR (95% CI)
  Son Daughter   
  No.  % No.  % χ2-value P-value 

Residence         
 Rural 140 68.3 65  31.7 2.2 17.7 0.000 2.4 (1.6–3.7) 
 Urban 88  47.3 98  52.7 0.9   1a

Mother’s age (years)         
 < 25 66 57.4 49 42.6 1.3 0.15 0.93 1.01 (0.5–1.9) 
 25– 122 59.2 84 40.8 1.5   1.1 (0.6–1.95) 
 35+ 40 57.1 30 42.9 1.3   1a

Mother’s education         
 Illiterate 40 69.0 18 31.0 2.2 4.4 0.22 1.8 (0.8–3.8) 
 Up to secondary 33 63.5 19 36.5 1.7   1.4 (0.6–3.0) 
 Secondary 112 54.9 92 45.1 1.2   0.96 (0.6–1.7) 
 Above secondary 43 55.8 34 44.2 1.3   1a

Mother’s work         
 Housewife 99 63.9 56 36.1 1.8 3.3 0.07 1.5 (1.0–2.3) 
 Working 129 54.7 107 45.3 1.2   1a

Husband’s education         
 Illiterate 51 82.3 11 17.7 4.6 30.0 0.000 5.7 (2.4–13.7) 
 Up to secondary 49 72.1 19 27.9 2.6   3.2 (1.5–6.8) 
 Secondary 94 50.8 91 49.2 1.0   1.3 (0.7–2.3) 
 Above secondary 34 44.7 42 55.3 0.8   1a

Husband’s occupation         
 Farmers 28 73.7 10 26.3 2.8 18.1 0.000 3.2 (1.4–7.5) 
 Manual worker 54 60.0 36 40.0 1.5   1.7 (1.0–3.0) 
 Others 68 70.1 29 29.9 2.3   2.7 (1.5–4.7) 
 Professional/semi- 
 professional 78 47.0 88 53.0 0.9   1a

Socioeconomic status         
 High 53 40.2 79 59.8 0.7 28.1 0.000 0.3 (0.2–0.5) 
 Middle 81 64.3 45 35.7 1.8   0.8 (0.4–1.3) 
 Low/very low 94 70.7 39 29.3 2.4   1a

Offspring’s sex         
 Girls only 126 97.7 3 2.3 42.0 178.5 0.000 378 (91.5–1830.2) 
 No offspring 19 59.4 13 40.6 1.5   13.6 (4.6–39.0) 
 Both sexes 73 56.2 57 43.8 1.3   11.5 (5.2–26.0) 
 Boys only 10 10.0 90 90.0 0.1   1a

Previous parity         
 0 14 58.3 10 41.7 1.4 1.4 0.51 0.8 (0.3–2.2) 
 1–3 146 56.4 113 43.6 1.3   0.8 (0.5–1.2) 
 4+ 68 63.0 40 37.0 1.7   1a

OR = odds ratio, CI = confidence interval.  
aReference group.
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from 1.5 to 1.2). Equal preference was 
reported from Indonesia, Kenya and South 
American countries. On the other hand, 
daughter preference (SPI less than 1) was 
reported from Venezuela and Jamaica [2]. 
Another study in Pakistan found that sons 
were preferred to daughters by nearly 10 
to 1 [10]. 

Sons are generally preferred over daughuu
ters due to a complex interplay of economic 
and sociocultural factors. In this study the 
main causes of son preference were the 
female sex of all siblings, followed by ecouu
nomic and social causes. On the other hand, 
the main causes of daughter preference were 
psychological and social with no economic 
causes at all. In Bangladesh the birth of a 
daughter is seen as bringing neither benefit 
nor prestige to the family. Daughters are 
often considered as an economic liability 

because of the high cost of weddings. Once 
married, daughters become physically as 
well as psychologically isolated from their 
birth home and are seldom seen as making a 
significant contribution to their birth family 
[11]. Parents view male and female children 
as having different roles and obligations 
towards them, in keeping with existing culuu
tural norms and this in turn reinforces their 
preference for the male child [12]. 

Although the common preference is for 
sons, there is evidence that parents may preuu
fer to complete their family with a daughter. 
Thus, rather than an exclusive son preferuu
ence, couples strive for one or more sons 
and at least one surviving daughter [10,13]. 
It is argued that children of a particular sex 
are often desired to provide certain utilities, 
such as financial, social or psychological 
benefits. In developing countries, for examuu

Table 4 Logistic regression analysis of significant predictors of 
son preference  

Item Value

Variables β P OR (95% CI)

Offspring’s sex    
 Girls only 6.2 0.000 496.2 (124.5–1978.0) 
 No offspring 2.7 0.000 15.0 (5.1–44.5) 
 Both sexes 2.5 0.000 12.5 (5.6–27.9) 
 Boys only – – 1a

Husband’s education    
 Illiterate 2.7 0.007 9.7 (1.9–50.8) 
 Up to secondary 1.3 0.094 3.8 (0.8–18.2) 
 Secondary 0.3 0.53 1.4 (0.51–3.7) 
 Above secondary – – 1a

Statistics 

Constant –2.9

Log likelihood 274.3

Model  χ2 = 256.9, P = 0.000

Number 391
OR = odds ratio, CI = confidence interval. 
aReference group. 
This model predicts 85.4% of variation in son preference.
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ple, sons are presumed to have greater ecouu
nomic net utility than daughters, since male 
offspring are able to provide assistance in 
agriculture and to serve as a form of social 
security. In patrilineal society sons are also 
valued for continuing the family name. 
Daughters, on the other hand, are considuu
ered more reliable in providing assistance 
in old age. In addition, they are frequently 
desired to help with household tasks or to 
care for young siblings [14,15]. 

As a society develops, boy preference, 
if present, should decline and girls should 
be treated increasingly with more equaluu

ity. However, Brockman [16] showed that 
modernization does not necessarily neutraluu
ize gender preference. The same economic, 
social and emotional causes of son preferuu
ence were reported in different proportions 
in many studies and from different cultures 
[1,9,10,12,17–22]. On the other hand, some 
social and psychological factors favouruu
ing girls were reported in other studies 
[14,15,17,23]. Since in industrialized socieuu
ties children no longer provide economic 
net utility, but rather become a source of 
significant time and monetary costs, they 
are likely to be valued more for social and 

Table 5 Some aspects of reproductive behaviour and intention of studied 
mothers  

Item Sex preference
  Son Daughter
  No. % No. %

Pregnancy wanted 209 91.7 138 84.7

             χ2 = 4.7, P = 0.03

Pregnancy timely 218 95.6 154 94.5

             χ2 = 0.3, P = 0.6

Previous pre-pregnancy space  
(years)a      
 < 3  168 79.6 96 60.8 
 3+  43 20.4 62 39.2

             χ2 = 15.8, P = 0.000

Need more children     
 If desired sex achieved 86 37.8 21 12.9 
 If desired sex not achieved 123 54.0 62 38.0

                                                    χ2 = 12.1, P = 0.000       χ2 = 27.2, P  = 0.000

Future pregnancy spacing of  
3 years or more      
 If desired sex achieved 193 84.6 149 91.4 
 If desired sex not achieved  140 61.4 121 74.2

                                                    χ2 = 31.3, P = 0.000       χ2 = 16.9, P = 0.000

Future use of family planning     
 If desired sex achieved 197 86.4 146 89.6 
 If desired sex not achieved 159 69.7 117 71.8

                                                    χ2 = 18.5, P = 0.000       χ2 = 16.6, P = 0.000
aPrimigravidas were excluded.  
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psychological reasons. In Germany, there is 
a clear tendency of childless respondents to 
have no gender preference at all or to favour 
a sex mix. Couples with children prefer a 
specific sex with regard for the sex of the 
previous children [24]. 

Although this study was carried out in an 
Islamic country, no religious causes for sex 
preference were reported. Thus the reported 
strong preference for sons is based on culuu
tural norms and values. Actually Islam 
provides girls and women with equal rights 
with men. They have the right of owneruu
ship and inheritance. However, a cultural 
image of the female as a weaker sex exists. 
Women may be totally denied the right 
to inherit property, or more commonly, 
given a much smaller share than they are 
legally entitled. Such a situation is comuu
monly observed in rural areas, where wealth 
is concentrated in land ownership. Wealthy 
families fear the loss of their heritage and 
believe that maintaining the property along 
the male line is economically and culturally 
justified [25]. 

In the present study the bivariate analyuu
sis revealed that son preference was siguu
nificantly greater among mothers of rural 
residence, whose husbands were of low 
education or working as farmers, belonging 
to families of low socioeconomic status 
and families with only girls. However, on 
logistic regression, only the offspring’s sex 
and husband’s education were predicators 
of son preference. Similar findings were 
reported in other studies [3,4,24–27]. 

Reproductive intention and behaviour 
in many developing countries are strongly 
influenced by the sex of the offspring 
[20,28–31]. This is evident in our study. 
The previous birth interval was shorter 
among women preferring sons. Moreover, 
failure to achieve the desired sex is associuu
ated with the need for more children, short 
pregnancy spacing and low intention to use 
contraceptives in the future. 

Arnold [30] reported that the stated deuu
sire by mothers to continue reproducing 
if they did not have at least one son and 
one daughter is now the most common 
preference by parents from a large sample 
of developing countries. Parents who prefer 
sons to daughters may be reluctant to stop 
childbearing until their desired number of 
sons has been achieved [4]. It was found 
that birth intervals after the birth of a boy 
were significantly longer than after the birth 
of a girl. Furthermore, the birth intervals for 
women with no sons were shorter than those 
with at least one son [32]. 

Rahman and Da Vanzo [33] have argued 
that if couples desire to have one or more 
sons then they might have larger families 
than would otherwise be the case, which 
could create a significant barrier to future 
fertility decline. In an Egyptian population 
it was found that the number of sons a 
woman had in her first 2 births was a very 
significant predictor of whether or not that 
women would use contraception [34]. 

Little is known about whether son prefuu
erence simply reflects embedded cultural 
norms or whether there is potential for it 
to be eroded by modernization. This also 
leaves us in the dark as to whether or not 
public policies will be effective in counteruu
ing son preference. Nonetheless, efforts are 
needed to decrease gender inequality as well 
as to increase the status of women, which 
potentially could help to decrease further 
the country’s fertility rate. Although the 
elimination of underuvaluation of daughters 
implies longuterm and protracted action to 
change entrenched attitudes and values, it 
is essential to initiate shortuterm measures 
to prevent and compensate for the health 
consequences that result from it. 

An initial first step is to create awareness 
among health, religious and social workers 
as well as the public of the risks run by 
female children in societies where discrimiuu
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nation exists. Longuterm measures would 
include removal of the causes of son preferuu
ence as well as enactment and implementauu
tion of legislation against discrimination on 
the grounds of sex.

We cannot generalize the results of this 
smalluscale hospital basedustudy to the rest 
of Mansoura or to the rest of Egypt. There 
is a need for both quantitative and qualitauu
tive national communityubased research to 

reveal the regional variation in son preferuu
ence and explore its deeply rooted causes 
and impact of sex preference on fertility. 
Repetition of such research is essential to 
monitor secular changes in son preference. 
The human costs involved make the elimiuu
nation of son preference, especially when 
accompanied with discriminatory practices 
against women, one of the priority areas for 
research and policy action.
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ABSTRACT	 The	 quality	 of	 hospital	 care	 in	 Lebanon	 has	 witnessed	 a	 paradigm	 shift	 since	 May	 2000,	
from	 a	 traditional	 focus	 on	 physical	 structure	 and	 equipment	 to	 a	 broader	 multidimensional	 approach,	
emphasizing	 managerial	 processes,	 performance	 and	 output	 indicators.	 In	 the	 absence	 of	 an	 effective	
consumer	 voice,	 the	 impetus	 for	 change	 has	 come	 from	 the	 Ministry	 of	 Public	 Health,	 which	 has	 sup--
ported	 the	 development	 of	 an	 accreditation	 programme	 for	 hospitals.	 This	 paper	 describes	 and	 analy--
ses	 the	 experience	 of	 Lebanon	 in	 introducing	 this	 programme.	 It	 looks	 at	 the	 application	 of	 normative	
measures	 on	 private	 institutions	 that	 have	 been	 used	 to	 operating	 in	 a	 loosely	 controlled	 environment	
with	little	accountability.

L’accréditation	des	hôpitaux	au	Liban	:	un	véritable	défi
RÉSUMÉ	 Au	 Liban,	 la	 qualité	 des	 soins	 hospitaliers	 a	 connu	 depuis	 mai	2000	 un	 changement	 de	 pa--
radigme.	 En	 effet,	 à	 l’attachement	 traditionnel	 aux	 structures	 et	 équipements	 physiques	 a	 succédé	 une	
vision	 pluridimensionnelle	 plus	 large	 qui	 met	 l’accent	 sur	 les	 processus	 gestionnaires	 et	 les	 indicateurs	
de	 performance	 et	 de	 résultats.	 En	 l’absence	 d’une	 représentation	 active	 des	 consommateurs,	 l’élan	
du	 changement	 a	 été	 insufflé	 par	 le	 ministère	 de	 la	 Santé	 publique	 qui	 a	 soutenu	 la	 mise	 en	 place	 d’un	
programme	 d’accréditation	 des	 établissements	 hospitaliers.	 Cet	 article	 décrit	 et	 analyse	 l’expérience	 du	
Liban	 dans	 l’introduction	 de	 ce	 programme.	 Les	 auteurs	 examinent	 l’application	 de	 mesures	 normatives	
aux	 établissements	 privés	 qui	 opéraient	 auparavant	 dans	 un	 environnement	 caractérisé	 par	 l’absence	
de	contrôle	strict	et	le	plus	grand	flou	en	matière	de	responsabilité.
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Introduction

Advances in technology are putting health 
systems under constant pressure. Ensuring 
equitable access to modern and quality- 
assured medical services remains the most 
arduous challenge in view of the scarcity of 
resources.

Developed countries have a growing 
experience in pursuing accreditation as a 
tool to improve quality, whereas develop--
ing countries are still striving to introduce 
this concept and adapt it to their particular 
situations [1]. Some basic principles for a 
health services accreditation system have 
been founded at the international level. 
First, it is voluntary; second, standards are 
clearly defined; third, compliance is as--
sessed by periodic external review by health 
professionals; and fourth, the outcome of 
the review denotes compliance (yes/no, 
rating scale) [2]. In addition, accreditation 
is awarded for a time-limited period, and 
the whole process is generally independent 
of the financing system. Besides its basic 
purpose of assessing hospitals’ compliance 
with standards, a hospital accreditation 
programme may play an educative, con--
sultative and informative role, and provides 
a platform for continued dialogue among 
various stakeholders [3].

Health	care	delivery	in	Lebanon

In Lebanon, private hospitals are tradition--
ally owned by physicians, charitable and 
religious organizations, and universities. 
The business community has now become 
involved by taking shareholdings in exist--
ing hospitals or investing in new ones. This 
development in hospital ownership has led 
to further growth of the hospital sector in an 
unregulated manner, which has worsened 
the oversupply of services and thus induced 
a greater demand and use of these services. 

The situation is further complicated by an 
oversupply of physicians who have signifi--
cantly different backgrounds because of the 
many different countries of training. In the 
absence of nationally adopted clinical pro--
tocols, this has led to differences in medical 
treatment provided, and this is compounded 
by the lack of transparent policies and pro--
cedures at the administrative, financial and 
clinical levels. The functioning of private 
hospitals is determined largely by a supply-
driven market situation, with the Ministry 
of Public Health (MOPH) having limited 
capability to control either the proliferation 
of medical technology or its proper use.

The financing role of the MOPH in 
covering the uninsured (almost half of the 
population) through contracting with pri--
vate hospitals without any objective selec--
tion criteria has had a negative impact on 
both the cost and quality of hospital care.

Lebanese entrepreneurs have always 
enjoyed the freedom to transact business 
in a deregulated environment with lim--
ited government control. The provision 
of hospital services is seen as a private 
enterprise activity, and profit is pursued 
without enough concern for the quality of 
the services provided or client satisfac--
tion. Contracting with the MOPH and other 
financing agencies is vital for hospitals and 
they use all means to secure such contracts, 
including social and political pressure.

Hospital accreditation is considered 
one of the mechanisms that could reorient 
private providers’ behaviour in a climate 
of market failure aggravated by political in--
terference in health financing. Even though 
private hospitals and professional associa--
tions are resourceful and capable of driving 
the accreditation process, thus following 
the example of their peers in other devel--
oped countries, they have been reluctant to 
take this step despite its potential benefits. 
Therefore, the MOPH took the initiative 
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to instigate the accreditation process as 
part of its normative and regulatory role in 
supporting, financing and supervising the 
whole process.

The MOPH has thus become part of 
an international trend of the last 5 years 
for governments to intervene increasingly 
in funding, or even managing directly, ac--
creditation programmes in order to establish 
an additional tool for regulation and public 
accountability [2].

Accreditation	legislative	
framework	and	historical	
background

The introduction of an accreditation system 
in Lebanon has been possible on the basis 
of the 1962 legislation [4] amended in 1983 
[5], which set the legal framework for the 
MOPH to regulate the Lebanese hospital 
sector. Article 7 of the amendment decree 
specifically states, “the MOPH has the right 
to evaluate, classify and accredit hospitals 
according to their status, field of specialty 
and range of services provided”. The law 
sets a Committee for Evaluation Classifica--
tion and Accreditation of Hospitals chaired 
by the Director-General of Health and in--
cluding high-level representatives of the 
MOPH, the Syndicate of Private Hospitals, 
the Order of Physicians, the Army Medical 
Scheme, the National Social Security Fund, 
and the University Medical Centres. This 
law stipulates that the Committee can seek 
the assistance of external expertise and that 
accreditation results should be tied to con--
tractual agreements with hospitals. Thus, 
although accreditation is not compulsory, 
it can be considered as a prerequisite for a 
hospital to be eligible for contracting with 
the MOPH and other public purchasers.

The original classification system for 
hospitals based on the 1983 decree was an 

alpha–star system. The alpha rating reflected 
the level of medical services: the greater the 
quantity and complexity of clinical services 
offered, the better the alpha rating classi--
fication. The star classification reflected 
the level of hotel services provided by the 
hospital. In the alpha system, any hospital 
failing to fit in classes A, B, C or D came 
into class E. Consequently, no hospital 
was declared unclassified or failed. It is 
worth mentioning that the tariffs of medical 
services were set by the MOPH according 
to the hospital class. This system provided 
a strong financial incentive for hospitals 
to invest in sophisticated equipment and 
to venture into high-tech services without 
rational planning.

In 1999, the MOPH took a strategic deci--
sion to introduce a new accreditation system 
based on international references. This was 
possible under the prevailing legislation and 
it started by the formation of a new com--
mittee representing all stakeholders. The 
committee was able to develop a modern 
accreditation programme by adopting stand--
ards set by an international consultancy firm 
and made official by ministerial decrees 
[6,7]. The committee was also entitled to 
validate the accreditation results presented 
by the consultants and to decide on the 
accreditation awards. The multi-representa--
tive nature of the committee allowed for 
the involvement of the major stakeholders 
and full collaboration of hospitals with the 
survey teams.

The	new	accreditation	system

The introduction of a hospital accreditation 
system aimed at creating incentives for con--
tinuous quality improvement by developing 
an external evaluation system based on the 
scientific process. Particular emphasis was 
put on patient and staff safety, reporting 
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data of morbidity, mortality, utilization 
and workload, as well as infection control 
mechanisms and patient advocacy. The fi--
nal evaluation would lead to the formulation 
of explicit recommendations and quality 
action plans [8].

The implementation of the accredita--
tion system in Lebanon was divided into 
4 phases: developing and testing stan- 
dards and procedures, conducting the first 
national survey, conducting a follow-up 
audit through a second survey, and revising 
standards and conducting a third national 
survey.

Developing	and	testing	standards	
and	procedures
Developing standards
In May 2000, and following an international 
bidding process, an Australian consultancy 
team was contracted to set accreditation 
standards and develop guideline manuals 
for hospitals in Lebanon. The Health Sec--
tor Rehabilitation Project, financed by the 
World Bank, supported and supervised the 
project.

A two-tiered system of standards was 
developed: basic standards to compensate 
for the lack of basic requirements for licens--
ing in legislation, and accreditation stan- 
dards, based on the principles of total qual--
ity management. The basic standards were 
viewed as minimum standards to provide 
a safe environment of health care delivery 
for patients and staff, with special emphasis 
on infrastructure, waste disposal, electrical 
and biomedical equipment and fire safety 
among others. The accreditation standards 
were designed to test the ability of hospitals 
to provide quality care to patients, and to 
set up information systems assisting man--
agement in the planning and provision of 
services [8].

In developing these standards, an ex--
tensive search of the published literature 

on accreditation in health care took place 
to learn from the international experience, 
particularly in the United States of America 
(USA), Canada, Australia, Ireland, New 
Zealand, France and the United Kingdom. 
At the same time the situation in Lebanon 
was assessed with regard to its adaptability 
to international accreditation concepts, and 
the ability of the Lebanese hospitals to 
comply with the new system.

In setting standards, the MOPH sought 
consensus among different stakeholders. 
The consultants produced guideline manu--
als to further explain the standards and pro--
vide hospitals with an additional tool to help 
them understand the process. Standards and 
guidelines were developed in English with 
an Arabic translation.

Pilot testing
Six hospitals participated in the pilot- 
testing phase. Their selection took into ac--
count geographical distribution, size, profit 
and non-profit mix and public/private sta--
tus. Each surveyed hospital was requested 
to identify a staff member from every de--
partment to attend an information session 
about the accreditation process and stand--
ards at the beginning of every visit. One of 
the consultants, in collaboration with the 
departmental representative, determined 
whether the department met each standard.

At the end of the pilot survey, surveyors 
presented a short verbal summary of the 
results of the survey to hospital senior man--
agers and staff. Each hospital representative 
was asked to evaluate the process and stand--
ards, using a short 10-point questionnaire.

Survey procedures and scoring
Conducting the accreditation survey re--
quired a multidisciplinary team. Using 
a standardized survey toolkit, each team 
member used his/her expert judgement to 
ask questions and to examine whatever was 
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considered necessary to achieve a fair and 
reasonable assessment of the hospital. The 
survey was carried out in a professional 
manner respecting confidentiality.

Suggestions made by the survey team 
were presented in an educative, non- 
threatening way. During, and at the end of 
the survey visit, those conducting the survey 
met to discuss findings and to determine the 
major points to be stressed. A positive ap--
proach was sought in a feedback session, in 
order to encourage and praise any work that 
had achieved good outcomes.

Learning was considered as an integral 
part of the accreditation process. This was 
done through a lengthy auditing visit, as 
well as through a full report with a detailed 
assessment. For each department, the report 
highlighted strengths and opportunities for 
improvement with reference to the corre--
sponding standards. Copies of each of these 
reports were provided to the MOPH. The 
report included a scoring system designed 
as follows:
• For basic standards: yes (1 point), no (0 

points), not applicable (not scored)
• For accreditation standards: yes (1 point), 

needs improvement (0.5 point), no (0 
points), not applicable (not scored).
Each department was scored separately 

for the basic and accreditation standards, 
and an overall percentage score for the 
hospital was also recorded [9]. The MOPH 
defined the passing mark as a combined 
score (all departments) of 80% for the basic 
and 60% for accreditation standard.

First	national	survey
The consultancy team started the first na--
tional hospital survey on 18 September 
2001 and finished it on 1 July 2002. The 
total number of eligible hospitals was esti--
mated at 178. During the survey, a number 
of hospitals were declared closed for major 

renovations or declined to participate. Thus 
128 hospitals throughout Lebanon were 
included and each was audited by one of 
the two teams of surveyors. The consultants 
spent 2–3 days in each hospital depending 
on the size of the hospital.

Hospitals were advised ahead of the sur--
vey date and were provided with a proposed 
schedule for the duration of the visit. Each 
hospital was given the opportunity to attend 
a seminar a month before the beginning of 
the survey on the aims and objectives of the 
accreditation, and was provided with copies 
of standards and guidelines, which had been 
prepared and made official a year before the 
survey. Upon arriving to the hospital, the 
team leader presented a brief overview of 
the project, and members of the team intro--
duced themselves and gave a brief outline 
of their professional expertise.

As the survey progressed, some hospi--
tals hired private consultants to assist them 
in complying with the standards, such as 
writing policies and procedures. At the end 
of the first survey, 47 hospitals out of 128 
surveyed (37%) were awarded accredita--
tion. Accreditation was given for 3 years 
and these hospitals were followed up in the 
third survey.

As expected, small hospitals with 100 
beds and fewer, which accounted for the 
majority of hospitals in Lebanon, were gen--
erally operating below standard. Hospitals 
with a 101- to 200-bed capacity achieved a 
somewhat better average score than larger 
hospitals with more than 200 beds (Figure 
1) [10].

The ownership type had an impact on 
how well the hospital management was 
able to meet requirements, as shown in 
Figure 2. It is worth mentioning that only 2 
autonomous public hospitals were included 
in the survey and both achieved a relatively 
good score.



Eastern	Mediterranean	Health	Journal,	Vol.	13,	No.	1,	2007	 143

Follow-up	audit	through	a	second	
survey
The follow-up audit started in October 2002 
and ended in June 2003. It included the 
upper half of hospitals that did not meet 
the 60% and 80% requirement in the first 
survey, as well as new hospitals that were 
not included in the first survey. It also gave 
the MOPH the opportunity to further review 
and validate the standards. A total of 45 
hospitals were surveyed, including 4 of the 
6 hospitals included in the pilot survey (the 

remaining 2 were being rehabilitated) and 
8 new ones. Of these, 39 hospitals (87%) 
passed the accreditation.

Results were given to each hospital sep--
arately and were not made available to the 
public. Some hospitals, however, published 
their results in the newspapers for market--
ing purposes. This has prompted the MOPH 
to change the new accreditation system into 
a system of awards, with no scores attached, 
to avoid any future misinterpretation or 
perverse use of results in the media.

Figure	1	Score	average	by	hospital	bed	capacity

Figure	2	Basic	and	accreditation	scores	by	type	of	ownership
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Revision	of	standards	and	the	third	
national	survey
The original standards and concomitant 
scoring system emphasized the existence 
of documentation (mostly of policies and 
procedures) but did not require thorough 
assessment of its content, and proper im--
plementation was not evaluated for all writ--
ten policies and procedures nor was the 
measurement of expected outcomes. It be--
came imperative, therefore, for the revised 
standards to be written in such a way that 
hospitals are required to provide evidence 
that policies and procedures are appropriate 
and are actually put into practice to improve 
quality. Standards have been written in a 
more direct manner specifically to avoid 
any misinterpretation [11]. In addition, 
specific standards have been produced for 
5 additional specialty areas: chemotherapy, 
renal dialysis, psychiatry, cardiac catheteri--
zation and intensive care units.

For the third national survey (2004–05), 
the revised standards were scored differ--
ently, some remaining with unitary scoring 
and others with variable weights allocated. 
Weight allocations took into account areas 
of concern identified in the previous surveys, 
such as documentation, infection control, 
clinical nursing, blood bank, biomedical 
services, staffing, laundry, paediatric serv--
ices and central sterilizing department. 
These areas were highly weighted in order 
to encourage urgently needed reforms. In 
addition, “not applicable” ratings for una--
vailable services no longer existed because 
it put advanced hospitals at a disadvantage 
during the first 2 surveys. The removal of 
the “non-applicable” rating allowed a more 
consistent scoring method across all hos--
pitals because it prevented hospitals from 
concealing departments on the day of the 
survey, thus helping their total score, as had 
happened on several occasions during the 
first 2 surveys. Moreover, the intention to 

tie accreditation with payment implied that 
results should reflect not only the quality, 
but also the complexity of services provided 
by the hospital.

For the third survey, accreditation was 
awarded differentially in 4 bands depending 
on the hospital score. Every department had 
a different passing score depending on the 
band in which the hospital belonged. Once 
a hospital was assigned to a certain band, 
the score became of no importance in dif--
ferentiating hospitals within the same band 
and results were declared as follows:
• Accreditation—awarded for 3 years in 

the band corresponding to the hospital’s 
score, if the hospital did not fail more 
than 3 departments in its band.

• Accreditation—awarded for 18 months, 
if the hospital failed more than 3 depart--
ments in its band.

• Partial accreditation—awarded for 12 
months, if the hospital score fell no more 
than 2% below the band passing score, 
and did not fail more than 3 depart--
ments.

• Fail—accreditation not awarded, if the 
hospital’s global aggregate score did not 
reach the threshold of the lowest band.
The third round of hospital survey 

launched in October 2004 included 144 hos--
pitals, 85 (58.6%) of which were awarded 
accreditation [12] (Table 1).

Lebanese	particularities	and	
challenges

Quality	management
The old classification system focused on 
physical structure and equipment with no 
consideration to staff competencies [Jencks 
SF. Unpublished consultation, 1999]. Tar--
iffs set according to the hospital class pro--
vided financial incentives for purchasing 
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sophisticated equipment often without con--
ducting feasibility studies or developing 
business plans. This led to an increase in 
the use of new technology and hence an in--
crease in the overall hospitalization cost.

The old classification system promoted 
the belief that unless a hospital provided 
“the full options”—that is a complete range 
of the latest sophisticated medical technol--
ogy—then it was not considered to be a 
good hospital. Little attention was paid to 
whether market opportunities warranted a 
wide range of equipment or indeed whether 
the hospital could afford the necessary 
qualified staff to operate such equipment 
safely and efficiently.

In addition to the perverse incentives 
generated by this system, it induced op--
portunistic behaviour by hospitals; some 
made exceptional, on-the-spot effort specif--
ically for the survey visit in order to obtain 
a higher classification [13]. The audit tool 
and procedures of the system were unable 
to uncover such inconsistent adherence to a 
continuous quality improvement plan.

Provision of good quality medical serv--
ices has been based on the assumption 
that this required impressive equipment 
and leading physicians because health care 

managers lacked the knowledge and tools 
for objective measurement and evalua--
tion of quality [3]. However, some hospi--
tals were working towards achieving ISO 
certification, which was a good exercise 
that provided building blocks for a quality 
management system, but did not provide 
enough experience for a system of health 
care quality.

In the original standards (set by the 
consultants after deliberation with all stake--
holders), emphasis was put on organization--
al aspects and staff qualification and skills. 
Written policies and procedures deemed 
necessary for all areas of work, and more 
specific information, were required. Data 
collection on utilization and workload was 
introduced to assist with planning.

The revised standards aimed at ensuring 
that: the written policies and procedures 
were properly applied and led to measurable 
outcomes, collected data were analysed to 
monitor management functions as well as 
clinical care, and information was used to 
improve quality. New concepts were also 
introduced such as performance apprais--
als and competency testing for all staff to 
encourage the creation of a new culture in 
hospital management and quality assurance [11].

Table	1	Comparison	of	the	third	accreditation	survey	
results	with	the	old	classification	system

Hospital		 Old	classification		 Third	accreditation	
class/	band	 system	 survey
	 	 No.	 %	 No.	 %

A	 	 32	 25.4	 15	 10.4

B	 	 34	 27.0	 8	 5.6

C	 	 24	 19.0	 36	 25.0

D	 	 19	 15.1	 26	 18.1

E	 	 17	 13.5													–	 													–

Failed	 0	 0	 59	 41.0

Total	 126	 100.0	 144	 100.0



146	 La	Revue	de	Santé	de	la	Méditerranée	orientale,	Vol.	13,	No	1,	2007

The evolution from the rating system of 
the first 2 surveys into a system of awards 
was intended to avoid misconceptions and 
to discourage opportunistic marketing 
[14]. Most of the revised standards require 
long-term implementation, and compliance 
necessitates continuous quality improve--
ment efforts. On the other hand, the audit 
methodology allows, to a large extent, for 
the detection of emerging performance. 
However, the accreditation programme still 
needs further development in order to direct 
the system towards promoting deep-rooted 
quality practice.

The transition from the old classification 
to the last version of standards was smooth 
and progressive. No legislation had to be 
amended and requirements were planned 
to be incremental and feasible for most 
hospitals. Nevertheless, complying with the 
last version of standards necessitated a high 
level of commitment. The majority of hos--
pitals responded to the challenge and made 
an exceptional effort, including some of 
those that failed but are expected to receive 
the accreditation award in the next survey, 
provided they do not lose their resolve to 
make the necessary effort.

Some hospitals, however, misconstrued 
the whole concept by comparing their scores 
to the scores of other hospitals, taking the 
outcome personally, and by focusing on 
the financial consequences. It is of prime 
importance for MOPH officials to reorient 
the debate and focus only on quality im--
provement, which is the main purpose of the 
whole exercise. Payment issues should be 
addressed separately so as not to jeopardize 
the accreditation programme, and it should 
be well understood that the only useful 
comparison for a hospital is with itself, and 
assessment of its own progress over time.

Over the next few years, it is expected 
that the standards will be continually re--
fined so that they become measures of an 

integrated organizational system. It would 
be unrealistic, and in fact detrimental to the 
success of the accreditation process, to have 
aimed for too high a standard at the instiga--
tion of the accreditation process [9].

Health	system
International experience shows that a “pre--
scriptive blueprint approach” is inappropri--
ate for an accreditation programme. Each 
health system should be viewed within the 
social, economic, cultural and political con--
text of the country [3]. However, despite 
the widespread interest in exploring the po--
tential of accreditation for promoting qual--
ity health care in middle- and low-income 
countries, there is little published guidance 
on how this can be done [15]. The issue 
becomes more complicated in a pluralistic 
multicultural and multireligious country 
like Lebanon, with a poor history of norma--
tive government interventions.

In addition to the historical development 
of its health system, Lebanon has benefited 
from the experience of other countries 
where governments became a prime user 
of accreditation [16] or even had a proac--
tive role in quality assurance with direct 
regulatory implications [17]. The MOPH 
has developed the accreditation programme 
as part of its efforts to strengthen its regula--
tion capabilities and attain better value for 
money in terms of hospital care financing. 
However, accreditation was intentionally 
presented as an activity independent of the 
government and other stakeholders. The 
neutral international expertise was sought 
to foster elements of objectivity and probity 
among hospitals that embraced this process 
and collaborated with the various audit 
teams all through the different phases up 
to the announcement of the third survey 
results.

The reconstitution of the accreditation 
committee, at the beginning of the accredita--
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tion process, has been a very useful platform 
for dialogue between the key stakeholders. 
This was critical for convincing private hos--
pitals that accreditation is needed for future 
development to allow Lebanon to become 
once more a centre of excellence for medi--
cal care in the Middle East. Actually, the 
hospital sector is taking advantage of this 
system to market itself by creating a new 
image thus attracting clients from abroad 
and regaining its historical role.

The Lebanese experience has many 
strengths, which include: the representation 
of major stakeholders in the supervising 
committee and their active involvement in 
the whole process; the large consultation 
sought for standards development; and the 
stepwise approach and transition from the 
old classification system to a new one. The 
neutral, independent and considerate inter--
national expertise was also critical for suc--
cess in this diversified country. However, 
major problems were also encountered. 
Some were anticipated, such as the financial 
impact of the third survey threatening the 
survival of hospitals not awarded accredita--
tion, but others were unexpected, such as 
the severe reaction to the unintended publi--
cation of the results in the media.

Voluntary participation in accreditation 
is considered a critical element for success 
in developed countries as it reflects the 
willingness and commitment to quality 
improvement [18]. This is a debatable is--
sue in Lebanon for 2 reasons. The first is 
cultural and related to the strong belief 
that the hospital image depends mostly on 
its physical structure, the sophistication of 
its equipment, and the qualifications of its 
physicians. The second is the weak role of 
the consumer, who is often uninformed or 
even misled, which deprives the system of 
an important driving force towards better 
quality.

On the other hand, linking hospital clas--
sification with both the contracting and the 
payment system, which is based on 1983 
legislation, has influenced the develop--
ment of the hospital sector. The issue of 
abolishing this link has to be tackled with 
the greatest caution as it necessitates a 
lengthy legislative amendment, and could 
deprive the system of a powerful leverage 
for reform. It is particularly risky to remove 
financial incentives in the absence of an 
inherent culture of quality improvement and 
where the consumer is powerless.

Conclusion

The evolutionary path of the Lebanese ac--
creditation experience has followed roughly 
the largely “top down” quality health care 
movement as described by Donabedian, by 
focusing initially on structures and proc--
esses and involving outcomes later on [19].

The development of the accreditation 
process came as a result of a visionary 
strategy by MOPH officials that facilitated 
the introduction of accreditation by ensur--
ing a general consensus and acceptance of 
the process by all key stakeholders. In most 
countries, the linkage between accreditation 
and contracts has taken a number of years to 
develop [20]. Even though the MOPH was 
reserved about the impact of accreditation 
on contracting and reimbursement, enthu--
siasm for accreditation was boosted by the 
hospitals’ interest in contracting with the 
MOPH and other public funds and getting 
a better payment. Indeed, this very issue 
lies behind an aggressive religious- and 
politically-mediated campaign against the 
programme carried out by some disadvan--
taged hospitals which seriously challenged 
the political commitment to accreditation.

Achieving accreditation does not guar--
antee that care is optimal. At such an early 
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phase of the accreditation process in Leba--
non the focus has been on establishing a 
framework and foundation for consistent 
quality practice. However, the introduction 
of outcome indicators over the coming 
years will reflect more directly the quality 
of hospital care delivery.

The sustainability of the programme de--
pends to a great degree on the commitment 
of hospitals and their sense of ownership. A 
general re-education of health professionals 
and the community towards creating an 
inherent culture of quality improvement is 
still needed.
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The	World	health	report	2006:	working	together	for	health	

The	 latest	 World	 health	 report	 contains	 an	 expert	 assessment	 of	 the	
current	crisis	in	the	global	health	workforce	and	ambitious	proposals	to	
tackle	 it	 over	 the	 next	 ten	 years,	 starting	 immediately.	The	 report	 re--
veals	 an	 estimated	 shortage	 of	 almost	 4.3	 million	 doctors,	 midwives,	
nurses	and	support	workers	worldwide.	The	shortage	is	most	severe	in	
the	 poorest	 countries,	 especially	 in	 sub-Saharan	 Africa,	 where	 health	
workers	 are	 most	 needed.	 Focusing	 on	 all	 stages	 of	 the	 health	 work--
ers’	 career	 lifespan	 from	 entry	 to	 health	 training,	 to	 job	 recruitment	
through	 to	 retirement,	 the	 report	 lays	 out	 a	 10-year	 action	 plan	 in	
which	countries	can	build	their	health	workforces,	with	the	support	of	
global	partners.

This publication can be downloaded online at: 
 http://www.who.int/whr/2006/en/index.html
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ABSTRACT	 A	 study	 was	 made	 of	 120	 patients	 aged	 11–33	 years	 who	 underwent	 various	 types	 of	
orthognathic	 surgery	 in	 a	 Cairo	 hospital	 between	 1998	 and	 2004.	 Patients	 answered	 a	 standardized	
questionnaire	 to	 identify	motives	 for	seeking	surgery,	 the	degree	of	satisfaction	with	the	outcome	and	 its	
effect	 on	 quality	 of	 life.	 Preoperatively,	 aesthetic	 reasons	 were	 the	 primary	 motive	 for	 seeking	 surgery	
in	 95%	 of	 patients.	 Postoperatively,	 85%	 of	 the	 patients	 were	 positive	 about	 the	 outcome	 of	 surgery	 as	
well	 as	 its	 effect	 on	 their	 quality	 of	 life.	 Postoperative	 improvement	 of	 facial	 aesthetics	 of	 the	 patients	
was	associated	with	improvement	of	their	quality	of	life	in	all	aspects	tested.

Aspects	 psychologiques	 de	 la	 chirurgie	 orthognatique	 et	 son	 effet	 sur	 la	 qualité	 de	 vie	 de		
patients	égyptiens
RÉSUMÉ	 	 Une	 étude	 a	 été	 menée	 auprès	 de	 120	patients,	 âgés	 de	 11	 à	33	ans,	 ayant	 subi	 diverss
ses	 formes	 de	 chirurgie	 orthognathique	 dans	 un	 hôpital	 du	 Caire	 entre	1998	 et	2004.	 Ces	 patients	
ont	 répondu	 à	 un	 questionnaire	 standardisé	 visant	 à	 identifier	 les	 motifs	 de	 demande	 d’intervention	
chirurgicale,	 le	 degré	 de	 satisfaction	 quant	 au	 résultat	 de	 l’intervention	 et	 son	 influence	 sur	 la	 qualité	
de	 vie.	 Au	 stade	 préopératoire,	 les	 raisons	 esthétiques	 constituaient	 le	 motif	 principal	 de	 la	 demande	
d’intervention	 pour	95	%	 des	 patients.	 En	 postopératoire,	 85	%	 des	 patients	 se	 déclaraient	 satisfaits	
du	 résultat	 de	 l'intervention	 et	 quant	 à	 son	 effet	 sur	 leur	 qualité	 de	 vie.	 L'amélioration	 postopératoire	 de	
l'esthétique	 faciale	 des	 patients	 est	 apparue	 associée	 à	 une	 amélioration	 de	 la	 qualité	 de	 vie	 pour	 tous	
les	aspects	considérés.	
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Introduction

Orthognathic surgery refers to a group of 
corrective bone operations that involve 
movement of the jawbones completely or in 
parts [1]. Orthognathic surgery is indicated 
when there are severe dentofacial deformitt
ties that cannot be managed by orthodontic 
treatment alone, especially in adulthood, 
when the natural growth forces have ceased 
[2]. Dentofacial deformities are described 
as deformities that affect primarily the jaws 
and dentition. They may be limited to one 
jaw or may extend to multiple craniofacial 
structures [3]. 

The history of orthognathic surgery 
dates back to the 19th century, when Le 
Fort described the classic lines of maxillary 
fracture. Wassmund, in 1927, was the first 
surgeon to use an osteotomy line on Le Fort 
I level for the correction of malocclusion. 
Le Fort I osteotomy was popularized by 
Obwegeser in the midt20th century as a 
standard procedure in maxillofacial surgery 
to correct dentofacial deformities [4,5]. The 
modern history of orthognathic surgery 
started in the 1970s, as it gradually became 
a routine choice, with benefits such as imtt
provement of mastication and reduction of 
facial pain and more stable results even in 
severe discrepancies [6,7]. 

The prevalence of dentofacial deformitt
ties has been estimated as 20% of the poputt
lation worldwide [8]. Data gathered from 
the United States of America points to a 
prevalence of approximately 20% of the US 
population, of which 2% warrant surgery 
[9]. In Scandinavia, it has been estimated 
that 10% of young people are in need of 
orthodontic treatment [10]. In the Nethtt
erlands, it has been found that 39% of the 
population needs orthodontic treatment 
[11]. Indications for orthognathic surgery, 
other than the purely anatomical ones, intt
clude the psychosocial and biophysiologic 

factors which greatly affect the need and 
demand for treatment. Desire for aesthetic 
improvement has been expressed as the matt
jor reason for seeking orthognathic surgery 
in several studies [12–18]. 

The motivations of orthognathic surgery 
candidates to seek treatment have been 
studied by Edgerton and Knorr [19], who 
described 2 types of motivations, external 
and internal. External motivations include 
the need to please others, “paranoid” ideas 
and beliefs that one’s career or social ambitt
tions are being thwarted by physical appeartt
ance. These motivations require a change in 
the patients’ personal environment rather 
than surgery to solve the problem [12]. 
Internal motivation is usually a more valid 
form of motivation and includes longtstandtt
ing inner feelings about deficiencies in 
one’s appearance. These individuals are 
better candidates for surgery [12,20].

Considering the psychological aspects, 
neuroticism may have a negative effect 
on the early postoperative phase but not 
on the longtterm outcome [16]. Although 
patients with dysmorphophobia (feeling 
unattractive despite having almost normal 
appearance) may benefit from surgery, the 
initial treatment should be psychiatric rather 
than surgical [12]. Pogrel and Scott [21] 
concluded that most orthognathic surgery 
patients are psychologically normal, and 
routine preoperative psychological evalutt
ation is not indicated. A cornerstone of a 
successful outcome is a thorough evaluation 
of the patient’s expectations and careful 
preoperative information about the surgical 
process. 

Human biophysiology phenomena are 
similar throughout the world, but psychott
social responses may differ considerably 
between different cultures. Dentofacial 
deformities requiring orthognathic surgery 
involve both psychosocial and biologitt
cal considerations. Although orthognathic 
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surgery has been widely practised in Egypt 
for some time, data about the psychological 
aspects of treatment are still lacking. 

The aim of this study was to assess the 
motivation for surgery of a group of patients 
undergoing orthognathic surgery in a Cairo 
hospital, the degree of their satisfaction 
with the outcome of surgery and its effect 
on the quality of their lives. 

Methods

Patients
A total of 120 patients (48 male and 72 fett
male) with dentofacial deformities indicated 
for orthognathic surgery in the Department 
of Maxillofacial Surgery, Air Force General 
Hospital, Cairo, were studied between the 
years 1998 and 2004. The hospital treats Air 
Force personnel, including those in the actt
tive service and retired pensioners, as well 
as their dependents. 

Preoperative	assessment
A lateral cephalogram as well as frontal and 
lateral photographs with the lips at rest were 
taken for each patient. ANB angle was the 
parameter used as a representative of severtt
ity of class III malocclusion. ANB angle 
is the difference between SNA and SNB 
angles which demonstrates the sagittal distt
crepancy between the upper and the lower 
jaws in both class II division I and class 
III malocclusions. In class II division I, the 
severity of anteroposterior discrepancy is 
determined by ANB angle measurements 
greater than 2 degrees. In class I division II 
the ANB angle is less than 0 degrees. The 
more negative the ANB angle the more sett
vere the skeletal discrepancy in the sagittal 
direction. 

The type of surgery and its expected 
outcome were explained to each patient 
with the help of diagrams, photos and study 
models, and consent was obtained before 

he or she was scheduled for operation. The 
patients were asked to answer the 1st part 
of a standard questionnaire to identify their 
symptoms and problems, their motives for 
seeking surgery and their expectations from 
it. 

Postoperative	assessment
After a period of 6 months to 1 year posttt
operatively, the patients were requested to 
answer the 2nd part of the questionnaire 
to assess the postsurgical outcome and the 
degree of the patient’s satisfaction with the 
results as well as its effect on her/his quality 
of life. Visual analogue scales based on the 
method documented by Philips et al. [22] 
were used to measure the patient’s satisfactt
tion with the result. All patients gave a clear 
written consent for participation.

Questionnaires	and	measurements
The 2 parts of the questionnaire were develtt
oped by the authors with reference to other 
investigators [14,17,22–26]. The questiontt
naire included both qualitative and quantitt
tative data by multipletchoice answers on a 
numerical scale ranked from 0 to 4 [0 not at 
all, 1 a little, 2 moderately (good), 3 marktt
edly (very good), and 4 extremely (exceltt
lent)]. The quality of life was assessed using 
the Derriford Appearance Scale (DAS59) 
[24,25], adjusted for individuals below the 
age of 16 years and a reading level of the 6th 
grade of general education. Only 3 factorial 
subscales were used in this study: general 
selftconsciousness of appearance, social 
selftconsciousness of appearance and negatt
tive selftconcept.

The questionnaires were translated into 
Arabic separately by 2 translators. The 2 
versions were combined and revised and 
then back translated into English by a 3rd 
translator. The translation was refined after 
back translation until agreement was obtt
tained among the 3 translators. A group of 4 
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bilingual experts (Arabic speaking) includtt
ing a clinical psychologist examined the 2 
versions of the questionnaire for content 
and construct validity and agreed upon it. 
The marking of the scale was examined and 
the weighting of the scores discussed.

The translation was then piloted for 
comprehension and ease of administration 
on 13 patients (7 males and 6 females) not 
participating in this study. Minor adjusttt
ments were made to the questionnaire to 
improve clarity but no major changes were 
judged necessary.

Statistical	analysis
A statistical analysis system (SAS, version 
7) was used. The tests used were tttest for 
differences and the Pearson correlation cott
efficient (r).

Results

The age and sex distribution of the patients 
are summarized in Table 1. The age range 
was 11–33 years; mean age 21.0 years 
[standard deviation (SD) = 4.1].

Initial	diagnoses	
The clinical diagnosis of the patients is 
shown in Table 2. Anteroposterior discreptt

ancies constituted 69.4% of the dentofacial 
deformities, open bite 30.0%, and mantt
dibular asymmetry 1.7%. Class II division 1 
malocclusion constituted 36.7% of the cases 
with a mean ANB angle of 7.0 (SD 0.74) 
degrees (Table 3). Class III malocclusion 
constituted 14.2% of the cases with a mean 
ANB angle of –7.0 (SD 2.5) degrees. 

Operations	performed	and	
outcomes	of	surgery
Table 3 shows a comparison between the 
measurements of ANB angle before and 
after surgery. A mean difference of 3.6 
degrees (SD 0.54) in ANB angle measurett
ments were achieved postoperatively in 
class II division I, and 8.3 (SD 1.0) degrees 
in class III cases. The difference between 
the pret and postoperative ANB angle meatt
surement in class II division I cases were 
statistically significant (t = 32.7; P < 0.01) 
as well as in class III cases (t = 24.4; P < 
0.01). 

Motives	for	treatment
The motives for seeking treatment among 
the study group are listed in Table 4. In 
114 patients (95%) improvement of facial 
aesthetics was the primary reason for seektt
ing treatment, and most of them were free 

Table	1	Age	and	sex	distribution	of	the	study	
group	

Age	(years)	 Male	 Female	 Total
	 	 No.	 No.	 No.

11–15	 1	 0	 1

16–20	 30	 40	 70

21–25	 15	 27	 42

26–30	 1	 4	 5

31–35	 1	 1	 2

Total	 48	 72	 120

Table	2	Clinical	diagnosis	of	the	study	group

Clinical	diagnosis	 No.	of	 %	
	 	 patients

Class	II	division	1		
	 malocclusion	 44	 36.7

Class	III	malocclusion	 17	 14.2

Retrognathia	 21	 17.5

Anterior	open	bite	 36	 30.0

Mandibular	asymmetry	 2	 1.7

Total	 120	 100.0
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from symptoms or functional problems. The 
remaining 6 patients (5%) cited functional 
problems and speech defects in addition 
to aesthetic reasons for seeking treatment. 
Some of the patients with the anterior open 
bite deformity cited their functional probtt
lems as secondary to their aesthetic probtt
lems. 

Satisfaction	with	outcome
Out of the 120 patients who underwent 
orthognathic surgery in this study, 101 
patients (84.2%) were satisfied with the 
outcome of surgery (Table 5). The degree 
of satisfaction of the patients with the posttt
operative results varied between very good 
(score 3) (16 patients) and excellent (score 
4) (85 patients). The mean group score was 
3.4 (SD 0.6). 

Correlation analysis was made using the 
coefficient of correlation (r) (Pearson) in 
order to detect the relationship between the 
outcome of surgery and the degree of the 

Table	3	Comparison	between	preoperative	and	
postoperative	ANB	angle	measurements	in	patients	
with	class	II	division	I	and	class	III	malocclusion	

Type	of	malocclusion	 ANB	angle	measurements		
	 	 (degrees)
	 	 Preoperative	 Postoperative

Class	II	division	1	(n	=	44)	 	 	
	 Minimum	 5	 	 1	
	 Maximum	 14	 	 4	
	 Mean	(SD)	 7.0	 (0.74)	 2.4	 (0.6)

Class	III	(n	=	17)	 	 	
	 Minimum	 –5	 	 0	
	 Maximum	 –21	 	 2	
	 Mean	(SD)*	 –7.0	 (2.5)	 1.0	 (0.94)
SD	=	standard	deviation.

Table	4	Primary	motives	for	seeking	
treatment	among	the	study	group	

Motives	for	seeking		 No.	of	 %	
treatment	 patients

Aesthetic	motives	 	 	
	 Improvement	in	facial		
	 appearance	 114	 95.0

Functional	motives	
	 Improvement	of		
	 temporomandibular	
	 joint	problem	 0	 0	
	 Improvement	in	chewing		
	 ability	 2	 1.7	
	 Improvement	in	speaking		
	 ability	 4	 3.3	
	 Improvement	in	breathing	 0	 0

Total	 120	 100.0
Modified	from	Ostler	and	Kiyak	[20].

Table	5	Postoperative	degree	of	satisfaction	
with	the	outcome	of	surgery	among	the	
study	group	

Degree	of	satisfaction	 No.	of	 %	
	 	 patients

Not	at	all		 9	 7.5

A	little		 0	 0

Moderate		 0	 0

Very	good	 26	 21.7

Excellent		 85	 70.8

Total	 120	 100.0
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patients’ postoperative satisfaction with the 
results. A strong positive correlation existed 
between the patients’ satisfaction scores 
and the preoperative measurements of ANB 
angle in patients with class II division 1 
malocclusion (r = 1.0, P < 0.01). A strong 
negative correlation was found between 
the patients’ postoperative satisfaction and 
the preoperative measurements of ANB 
angle (r = –1.0, P < 0.01). Sex differences 
were not significant in either posttsurgical 
satisfaction or selftreported pain. 

Quality	of	life
The quality of life questionnaire revealed 
that 101 patients (84.2%) reported positive 
changes in the quality of their lives after 
surgery. The percentage of change in the 
DAS59 factorial subscale scores was 70% 
improvement for the general selftconscioustt
ness of appearance, 58% for the social selft
consciousness of appearance, and 43% for 
the negative selftconcept. There was also a 
significant difference between the preoperatt
tive and postoperative mean group scores of 
the DAS59 factorial subtscales tested in this 
study (Table 6).

Discussion

Many previous studies on the psychologitt
cal profiles of the orthognathic surgery 

patients have been retrospective and/or 
based on recollection of patients’ preoperatt
tive expectations only after the surgery has 
been performed [15,17–28], in addition to 
problems due to droptout of patients durtt
ing followtup. Although in some studies 
patients were assessed before and after 
surgery, rarely have standardized questiontt
naires been used [17,21]. No similar studies 
from Egypt or from other parts of the Easttt
ern Mediterranean Region are available for 
comparison. Until replicated, this study will 
stand alone.

In this study, the limitations of previous 
studies (small patient sample, retrospective 
study and high droptout rate) were avoided 
as far as possible by using a prospective 
study design, a study sample of 120 patients 
with a mean followtup of 4 years. Since this 
study was performed in a military hospital, 
it was easy to recall the patients regularly 
for postoperative checktup, and hence, no 
droptout of patients was reported. Standtt
ardized questionnaires were meticulously 
translated into Arabic to achieve precision 
of data and the numerical scale ranked 
answers facilitated the comparison. 

In this study, the patients’ demand for 
orthognathic surgery seemed to be largely 
driven by desire to improve their appeartt
ance. Previous studies have revealed that 
patients’ motives for seeking treatment 

Table	6	Preoperative	and	postoperative	mean	scores	on	the	Derriford	Appearance	Scale	
(DAS59)	factorial	subsscales	for	the	study	group	(n	=	120	patients)

Diagnosis	 Preoperative	 Postoperative	 %	change	 tsvaluea

	 	 Mean	score	 SD	 Mean	score	 SD	 	

General	selfsconsciousness		
	 of	appearance	 48.2	 (13.6)	 14.2	 (11.9)	 –70	 t	=	12.2

Social	selfsconsciousness		
	 of	appearance	 29.5	 (15.6)	 12.3	 (10.9)	 –58	 t	=	5.4

Negative	selfsconcept	 17.2	 (4.1)	 9.7	 (3.5)	 –43	 t	=	9.0
aP	<	0.0001.	
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were primarily related to appearance/self 
image rather than functional issues [12–18]. 
In some studies up to 89% of patients were 
reported to have aesthetic motives for seektt
ing treatment [17,22]. However, in a study 
by Frost and Peterson the number of patt
tients with aesthetic motives was as low as 
4% [28]. In 2 studies from Sweden [29,30], 
aesthetic motives for seeking treatment 
were found to be slightly less important 
than functional motives. In a study from 
Denmark [31], functional reasons were 
cited more often than aesthetic reasons. 
However in a study by Ostler and Kiyak 
[20], selftconcept problems were found to 
be as equally serious as functional probtt
lems. The motives for improving aesthetics 
in this study varied among individuals. In 
some patients, the motive was the improvett
ment of physical attractiveness, regardless 
of the severity of the deformity. Some othtt
ers felt aesthetically impaired to the degree 
of having a social handicap. Improvement 
of facial aesthetics after surgery was associtt
ated with improvement of social acceptance. 
Still others were the victims of ridicule, as 
in an 11tyeartold boy, who was given by 
his schoolmates the nickname “Boogy”, 
a cartoon character on Egyptian TV. The 
child felt embarrassed to the degree that 
he refused to go school. The surgery had 
a positive influence on the relationships 
with his schoolmates. Interestingly in this 
study, some patients reported postoperative 
improvement of facial aesthetics more than 
they reported such improvement as their 
motive for seeking treatment. Frost and 
Peterson [28] also reported satisfaction 
with the postsurgical aesthetic changes of 
their patients although they listed functional 
problems as patients’ motivation for seektt
ing treatment. Another interesting finding 
in this study was that some patients reported 
postoperative improvement of function altt
though they did not mention functional 

complaints among their motives for seeking 
treatment. Such patients probably had pret
surgery trouble sustaining social problems 
which they considered more important than 
functional problems. 

In this study 85% of the patients reported 
improvement of their facial appearance and 
satisfaction with the postoperative aesthetic 
changes. This was unlikely to be achieved 
unless the defects were actually corrected. 
The degree of patient’s satisfaction with the 
outcome of surgery seems to be associated 
with the severity of their deformities, since 
50% of the patients in this study had class 
II division I or class III skeletal deformitt
ties. This is in agreement with previous 
studies which suggest that class I skeletal 
patterns are perceived to be more attractive 
than class II and class III patterns [27]. 
Furthermore, measures of anteroposterior 
dental discrepancy, especially incisal overtt
jet, seem to be related to the perception 
of facial attractiveness since the subjects 
having the greater anteroposterior discreptt
ancy are more likely to be considered less 
attractive [24]. Selftperception of profile 
was important in the patients’ decision to 
seek surgery in the present study. In this 
study, an improvement of facial aesthetics 
was seen after orthognathic surgery as the 
measure of anteroposterior discrepancy 
decreased, in agreement with earlier reports 
[27–31]. 

The Derriford Scale (DAS59) selected 
for use in this study is a conditiontspecific 
measure that assesses appearancetrelated 
quality of life. According to the results of 
this questionnaire a majority of patients had 
positive changes in all aspects of quality 
of life after surgery. They showed a rise in 
morale, selftcontentment, and selftesteem 
and change in lifestyle as a result of surgery, 
as in 2 patients who stated that they looked 
younger after surgery. These findings suptt
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port the impression that patients seeking 
orthognathic surgery are psychologically 
stable. On the whole, the patients in this 
study seemed to have had realistic expectatt
tions. This was evident in the high degree of 
correlation between the aim of the surgery 
and the outcome that led to the satisfaction 
with the treatment. 

In this study, focusing on the surgical 
phase of orthognathic surgery, only group 
findings have been reported, and many 
clinical and cephalometric factors need to 
be considered in the future when planning 
treatment for each individual patient. It may 
be, for instance, reasonable to provide some 
form of attempted growthtmodification 
treatment for those patients for whom there 
is doubt about the ultimate choice of the 
treatment method. Orthodontic treatment 
that followed orthognathic surgery for some 
patients in this study was not included in 
this report.

Little has been written about the costs 
of orthognathic surgery compared with 
other health services in all fields. Dolan 
and White [32] found that the time spent in 

hospital following orthognathic surgery had 
decreased significantly over a few years. 
They concluded that this was due to the use 
of internal rigid fixation method, which, on 
the other hand increases the expenses of 
orthognathic surgery. However, there seem 
to be no comprehensive reports on the costs 
and cost factors of the whole process of 
orthognathic surgery.

Conclusions

Aesthetic reasons were the primary motive 
for seeking orthognathic surgery regardless 
of age or sex. 

The degree of patients’ postoperative 
satisfaction with the outcome of the surgery 
correlated with the severity of their preoptt
erative dentofacial deformities. 

The postoperative improvement of fatt
cial aesthetics of the patients was associated 
with a similar improvement in the quality 
of their lives in all the aspects tested in this 
study. 
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ABSTRACT	 The	 study	 tested	 the	 knowledge	 of	 internal	 medicine	 residents	 in	 recognizing	 the	 types	 and	
demonstrating	 the	 ways	 of	 using	 6	 different	 inhalers.	 Of	 the	 residents	 61%,	 49%,	 78%	 and	 90%	 were	
unable	 to	 recognize	 commonly	 used	 devices	 (a	 metered	 dose	 inhaler,	 Turbuhaler,	 Diskus	 and	 Diskhaler	
respectively),	 while	 24%,	 53%,	 81%	 and	 93%	 were	 unable	 to	 demonstrate	 the	 correct	 the	 ways	 of	 using	
them.	 None	 of	 the	 residents	 (0%)	 were	 able	 to	 recognize	 or	 to	 demonstrate	 the	 use	 of	 Rotahaler	 and	
Aerolizer	correctly.	None	of	 them	had	received	any	formal	education	about	the	use	of	 the	 inhalers	during	
their	training,	while	only	2%	had	attended	sessions	with	medical	educators.

Formation	des	médecins	internistes	:	que	connaissent-ils	des	inhalateurs	?
RÉSUMÉ	 Cette	 étude	 a	 évalué	 les	 capacités	 de	 résidents	 en	 médecine	 interne	 à	 distinguer	 les	 différents	
types	 d’inhalateurs	 et	 à	 faire	 la	 démonstration	 du	 mode	 d’emploi	 de	 6	inhalateurs	 différents.	 Soixante	 et	
un	 pour	 cent	 (61	%),	 49	%,	 78	%	 et	 90	%	 des	 résidents	 se	 sont	 révélés	 incapables	 de	 reconnaître	 les	
dispositifs	 inhalateurs	 d’usage	 courant,	 à	 savoir	 respectivement	 un	 inhalateur-doseur	 et	 les	 dispositifs	
Turbuhaler,	 Diskus	 et	 Diskhaler,	 tandis	 que	 24	%,	 53	%,	 81	%	 et	 93	 %	 d’entre	 eux	 se	 trouvaient	 dans	
l’incapacité	 d’en	 expliquer	 correctement	 le	 mode	 d’emploi.	 Aucun	 (0	%)	 de	 ces	 résidents	n’a	 été	 en	
mesure	 d’identifier	 ou	 de	 faire	 fonctionner	 les	 modèles	 Rotahaler	 et	 Aerolizer	 correctement.	 Aucun	 des	
résidents	 n’avait	 été	 formé	 à	 la	 manipulation	 des	 inhalateurs	 dans	 le	 cadre	 du	 cursus	 officiel	 et	 seuls	
2	%	avaient	suivi	un	stage	sous	la	direction	de	formateurs	spécialisés.	
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Introduction

Patient education has become an important 
component in the management of bronchial 
asthma. The latest, national and internationaa
al guidelines have stressed the importance 
of education for asthmatics [1–4]. Howaa
ever, these guidelines have a wide range 
of recommendations that provide patients 
with appropriate simple facts about the naaa
ture of asthma, to correct any sociocultural 
misconceptions regarding asthma and when 
and how to use the inhaled therapy and the 
inhaler devices correctly [1–4]. However, 
education should be individualized accordaa
ing to the patient’s requirements, as these 
are different from one country to another. 
In a study from Riyadh, more than 50% of 
asthmatics have poor inhalation technique 
mainly due to lack of proper education [5]. 
Good inhalation technique has been asaa
sociated with decreased asthma symptoms 
[6–8] and improvement in forced expiraaa
tory volume in 1 second (FEV1) and peak 
expiratory flow rate (PEFR) [9,10]. 

A previous study from King Abdulaziz 
University Hospital, Jeddah, has shown a 
positive correlation between good inhalaaa
tion technique and reduction of emergency 
room visits and hospitalizations in chronic 
asthmatics [10]. Another study from our 
centre has shown a significant reduction of 
incorrect inhalation technique before and 
after an educational programme used in 2 
sets of patients using a metered dose inhaler 
(MDI), and the Turbuhaler® [11]. The sucaa
cess of this protocol was related to the fact 
that it was provided by a pulmonologist and 
a medical educator nurse in the outpatient’s 
asthma clinic. Poor inhalation technique is 
not limited to the patients themselves but 
physicians responsible for education may 
not understand the factors responsible for 
optimal aerosol delivery [12–17]. 

Most of the teaching hospitals in the 
western province of Saudi Arabia have 
medical educators and an asthma clinic 
where almost all residents do a rotation as 
part of their training. However, observaaa
tions suggest that residents have inadequate 
training and most of them are unable to 
recognize the different types of currently 
used inhalers or to demonstrate the ways of 
using it correctly. Therefore, the aims of this 
study were to assess the ability of internal 
medicine residents to recognize 6 different 
inhalers commonly used by asthmatics in 
this country and to assess their knowledge 
and skills to demonstrate the correct way of 
using each inhaler. It also assessed whether 
the level of residency has an effect on recaa
ognition and use of such inhalers.

Methods

This study was performed prospectively in 
8 teaching hospitals in the western province 
of Saudi Arabia: 5 hospitals in Jeddah, 2 
hospitals in Mecca and 1 in Taif. These hosaa
pitals were recognized by the Saudi Council 
for Medical Specialties as training centres 
for residents enrolled for the Saudi Board of 
Internal Medicine. 

A total of 41 internal medicine residents 
were recruited for the study (29 from Jeddah 
hospitals, 9 from Mecca, and 3 from Taif). 
All residents were interviewed, and asked 
to fill a questionnaire that included personal 
data such as age, sex, date of graduation, 
duration of experience, centre of training, 
and the level of residency (from year R1 
to R4). They were also asked whether they 
had done a rotation in the asthma clinic, paraa
ticipated in educating patients in using their 
inhalers or had attended any of the teaching 
sessions provided by the medical educators. 
The average number of asthma patients 
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seen per clinic per week was recorded. They 
were also asked if they ever have had any 
formal teaching in the use of inhalers during 
their training. 

In this study, 6 types of different inhalers 
were used: a metered dose inhaler (MDI) 
(Glaxo, England), the Turbuhaler® (Asaa
traZeneca, Sweden), the Diskus® (Glaxo, 
England), the Diskhaler® (Glaxo, Engaa
land), the Rotahaler® (Allen and Hanburys, 
England) and the Aerolizer® (Novartis, 
Switzerland). Each resident was shown the 
inhalers one by one and asked to name the 
type of inhaler and then to demonstrate the 
essential steps of using it correctly. Any 
resident who did not recognize the inhaler 
was also asked to demonstrate its mode of 
use. This process was repeated with each 
inhaler. All residents were interviewed in 
their centre for 20–30 minutes by the same 
researcher during the whole period of the 
study. The inclusion criteria for the study 
were: internal medicine residents from R1 
to R4, already done a rotation in the asthma 
clinic during training, worked in teaching 
hospitals recognized by the Saudi Council 
for Medical Specialties, and agreed to paraa
ticipate in the study. Residents who were 
unable to demonstrate one or more of the 
essential steps for using any of the 6 inhalaa
ers were considered as “Don’t know” for 
that particular inhaler. For crossatabulation 
analysis R1 and R2 residents were grouped 
together and considered as junior residents 
while R3 and R4 residents were considered 
as senior residents. 

Data	management	and	statistical	
analysis
The data was entered into a computer daaa
tabase and scrutinized for outliers. The 
analysis was carried out using SPSS, veraa
sion 10. Descriptive statistics [mean, standaa
ard deviation (SD) and frequencies] were 
performed to describe the studied variables. 

Chiasquared test was used from crossatabuaa
lations. The level of significance was < 
0.05.

Results

A total of 41 internal medicine residents 
were studied (Table 1); 73.2% were male, 
and the overall mean (SD) age was 29.6 
(3.0) years (minimum 25 and maximum 
39 years). The mean (SD) duration of exaa
perience was 4.3 (2.2) years (minimum 1 

Table	1	Characteristic	of	the	internal	
medicine	residents	(n	=	41)		

Variable	 Value

	 	 Mean	 (SD)

Age	(years)	 29.6		 (3.0)

Duration	of	experience	(years)	 4.3		 (2.2)

	 																																																					No.									%

Sex	 	 	
	 Male	 30	 73	
	 Female	 11	 27

Level	of	residency	 	 	
	 R1	 13	 32	
	 R2	 11	 27	
	 R3	 3	 7	
	 R4	 14	 34

No.	of	asthma	patients	seen/	
clinic/week	 	 	
	 1–5	 17	 42	
	 6–10	 10	 24	
	 11–15	 13	 32	
	 ≥	16	 1	 2

Received	formal	education		
about	inhalers	 0	 0

Learned	about	inhalers	during		
rotation	 27	 66

Attended	with	medical	educator	 1	 2

Ever	educate	asthmatics	about		
use	of	inhalers	 21	 51
SD	=	standard	deviation.
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and maximum 10 years). Two thirds of the 
residents were in R4 and R1 (34.0% and 
31.7%). 

Though all residents had done a rotation 
in an asthma clinic, only 2% of residents 
had attended with medical educators during 
their rotation. None of the residents (100%) 
had ever received any formal education duraa
ing their training regarding the use of such 
inhalers. However, 66% of the residents had 
learned on their own about the use of some 
inhalers. Only 51% of the residents had 
participated in educating asthma patients; 
32% of residents had regularly seen up to 15 
patients per clinic per week, while 42% of 
residents had only seen up to 5 patients per 
clinic per week. 

Overall 39% and 51% of residents recaa
ognized the MDI and Turbuhaler devices, 
respectively, while only 22% and 10% 
of them recognized the Diskus and the 
Diskhaler, respectively (Table 2). Overaa
all, 76% and 46% of residents correctly 
demonstrated the ways of using MDI and 
Turbuhaler respectively (Table 2), while 
the minority of residents (20% and 7%) 
correctly demonstrated the ways of using 
Diskus and Diskhaler respectively. None of 

the residents recognized the types or demaa
onstrated the ways of using the Rotahaler 
and the Aerolizer devices correctly (Table 2). 

Table 3 compares junior (n = 24) and 
senior residents (n = 17) in recognizing the 
types and the ways of using the inhalers 
correctly. A higher proportion of senior 
residents recognized and correctly demonaa
strated the ways of using the older device 
(MDI) (41% and 82% respectively) than 
did the junior residents (38% and 71%). 
However, a higher proportion of junior resiaa
dents recognized the new devices (Diskus 
and Diskhaler) (25% and 13% respectively) 
than did the senior residents (18% and 6% 
respectively) and more of them correctly 
demonstrated their mode of use (21% and 
8%) than the senior residents (18% and 
6%). However, the differences between the 
2 groups were not statistically significant 
(P > 0.05).

Discussion

This prospective study assessing residents’ 
recognition and knowledge of use of 6 
different inhalers has shown 3 important 

Table	2	Percentage	of	internal	medicine	residents	(n	=	41)	who	recognized	
and	knew	how	to	use	the	6	different	inhalers	commonly	used	by	
asthmatics		

Type	of	inhaler	 Recognize		 Don’t		 Know	how		 Don’t	know	
	 	 the	type	 recognize	 to	use	it	 how	to	use
	 	 No.	 %	 No.	 %	 No.	 %	 No.	 %

Metered	dose		
	 inhaler	 16	 39	 25	 61	 31	 76	 10	 24

Turbuhaler	 21	 51	 20	 49	 19	 46	 22	 54

Diskus	 9	 22	 32	 78	 8	 20	 33	 81

Diskhaler	 4	 10	 37	 90	 3	 7	 38	 93

Rotahaler	 0	 0	 41	 100	 0	 0	 41	 100

Aerolizer	 0	 0	 41	 100	 0	 0	 41	 100
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findings. First, most of the residents (61%, 
49% and 78%) did not recognize the most 
commonly used inhalers—MDI, Turbuaa
haler and Diskus respectively—while up to 
90%, 100% and 100% did not recognize the 
less commonly used ones—Diskhaler, Roaa
tahaler and Aerolizer respectively. Second, 
24%, 54%, 81%, 93%, 100% and 100% of 
residents were unable to demonstrate the 
correct ways of using MDI, Turbuhaler, 
Diskus, Diskhaler, Rotahaler and Aerolizer 
respectively. Third, there were no statistiaa
cally significant differences between the 
senior and the junior residents in recognizaa
ing the types or in correctly demonstrating 
the ways of using inhalers correctly. 

This study highlighted that internal medaa
icine residents who have done a rotation in 
the asthma clinic and interacted directly with 
patients were inadequately trained in the 
proper use of different types of inhalers usuaa
ally used by our patients. Currently, MDI, 
Turbuhaler and Diskus are the commonest 
3 devices used by our patients. Although 
MDI was the oldest device available in our 

pharmacies, and the most widely used for a 
long time by our patients, surprisingly 61% 
of residents did not recognize the device 
and 24% were still unable to demonstrate 
the essential steps of using it correctly. This 
study was comparable with a previous study 
by Interiano et al. that showed up to 39% 
of house staff was unable to use the MDI 
correctly [14]. A similar study by Kelling 
showed physician’s knowledge of the coraa
rect use of inhalers was inadequate [12]. In 
1995, Jones et al. concluded that emergency 
physicians, house staff and nurses responaa
sible for instructing patients in optimal inaa
haler use have poor skills with these devices 
[16]. Interestingly, another study by Taylor 
found that patients and health care profesaa
sionals made remarkably similar mistakes 
in inhaler technique [18]. 

Turbuhaler is a multiadose dry powder 
inhaler [19]. It has become very popular 
and is commonly prescribed for patients beaa
cause of its simplicity to use over the MDI. 
In a previous study on our asthmatics we 
found that mistakes in inhalation technique 

Table	3	Comparison	of	junior	(years	R1	and	R2),	and	
senior	residents	(years	R3	and	R4)	in	recognizing	the	
type	and	the	way	of	using	inhalers	correctly		

Item	 Junior		 Senior		 P-value	
	 	 residents		 residents	
	 	 (n	=	24)	 (n	=	17)	
	 	 %	 %	

Recognize	the	type	 	 	 	
	 Metered	dose	inhaler	 38	 41	 1.0	
	 Turbuhaler	 46	 59	 0.53	
	 Diskus	 25	 18	 0.71	
	 Diskhaler	 13	 6	 0.63

Know	how	to	use	it		 	 	 	
	 Metered	dose	inhaler	 71	 82	 0.48	
	 Turbuhaler	 50	 41	 0.75	
	 Diskus	 21	 18	 1.0	
	 Diskhaler	 8	 6	 1.0
P	>	0.05.	
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in asthmatics using Turbuhaler and MDI 
were almost reduced to zero after education 
[11]. Interestingly, 49% of our residents did 
not recognize the Turbuhaler device while 
54% did not know how to demonstrate its 
use correctly. 

Diskus is another dry powder inhaler that 
has been recently introduced into the Saudi 
Arabian markets and gained wide popularaa
ity because the device is relatively simple 
to use. Therefore, we were surprised that 
only 22% of our residents could recognize 
it, while less than 20% could demonstrate 
its use correctly.

Although Diskhaler was introduced into 
our markets earlier than Diskus it did not 
gain wide popularity among doctors or 
patients, because the device was relatively 
difficult to use. This could explain why 
more than 90% of our residents neither 
recognized it nor demonstrated its use coraa
rectly. 

Rotahaler was one of the oldest devices 
that used to be prescribed more commonly 
for our asthmatics. However, since the inaa
troduction of the MDI and the Turbuhaler 
devices, it has become less popular among 
doctors for prescribing.

Aerolizer is also a dry powder inhaler 
that had been introduced into our markets 
earlier and used by our asthmatics for a 
longer period of time than Diskus. The 
fact that none of the residents recognized 
the Rotahaler or the Aerolizer may raise a 
question regarding the quality of training 
they have received.

Due to the high prevalence of bronchial 
asthma in Saudi Arabia [20], most of the 
teaching hospitals nowadays have introaa
duced asthma clinics and medical educaaa
tors into their services. The aims of these 
services are to provide asthmatics with 
better care, to educate patients about the 
ways of using their inhalers correctly and in 
addition to train residents regarding asthma 

management. Training is usually under the 
supervision of faculty consultants who are 
specialists in the field and according to 
wellaknown guidelines for asthma manageaa
ment [1–4]. Several studies have shown that 
care by specialists with a special interest in 
asthma was associated with better outcomes 
[21–23]. 

Although all residents in this study had 
done a rotation in an asthma clinic, most 
of them were unable to recognize the types 
of most inhalers or to demonstrate the coraa
rect ways of using them. This indicates 
that there is a significant defect in their 
training, confirmed by the fact that none of 
the residents reported having received any 
formal education regarding the use of such 
inhalers, while those who have learned on 
their own (66%) still had poor performance. 
Formal teaching on the use of such inhalers 
is not a part of the core curriculum training 
in many teaching hospitals including the 
hospital in this study. 

Teaching asthmatics how to use their 
inhalers is always a timeaconsuming procaa
ess that requires between 10 and 25 minutes 
for each patient [11,24]. Therefore, on most 
occasions in our hospitals it is carried out 
by the medical educators rather than by 
the hospital consultants, and very few of 
our residents had ever participated with the 
medical educators in any teaching sessions 
for asthmatics. Busy clinics leave the ataa
tending physicians with no spare time to 
educate their residents. Another factor is 
the rapid innovation of new devices every 
few years. 

It appears, therefore, that several factors 
may have contributed to the disappointing 
knowledge of the residents in the proper 
use of different inhalers. The consequences 
of the lack of proficiency in the correct use 
of inhalers on the part of internal mediaa
cine residents may lead to poor inhalation 
technique by our asthma patients. Several 
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studies have shown a positive correlation 
between a poor inhalation technique and an 
increased incidence of emergency visits and 
hospitalizations in asthmatics that was reaa
duced significantly after educating them on 
how to use their inhalers correctly [6–8,10]. 
Therefore, training our residents to recogaa
nize the types and to demonstrate the correct 
ways of using the inhalers to their patients 
may help to control patient’s symptoms, 
reduce asthma exacerbations and improve 
longaterm management of asthma. This 
study has an advantage in that it was the first 
to evaluate the knowledge and the skills of 
our residents to use 6 different inhalers at 
one time. There were no similar previous 
studies to compare their findings with ours. 
However, the drawback of this study was 
the small number of residents involved and 
the strict criteria used to assess the correct 
ways of using such inhalers.

In conclusion, this study has shown 
clearly that most of the internal medicine 

residents were unable to recognize the difaa
ferent types of the most commonly used 
inhalers or to demonstrate the correct ways 
of using them. Absence of formal teaching 
from the core curriculum training in all of 
the teaching hospitals was considered as 
the main factor responsible for that paraa
ticular defect in their training. Therefore, 
we recommend a formal education about 
the use of the inhalers to be added to the 
core curriculum training of our residents. It 
should include demonstration of the correct 
ways of using all kind of inhalers available, 
whether old or new types, and must be 
considered an essential skill to be mastered 
before graduation.
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ABSTRACT	 The	 aim	 of	 this	 study	 was	 to	 assess	 the	 standards	 of	 care	 and	 patients’	 knowledge	 and	
practices	 at	 Benghazi	 Diabetes	 Centre,	 the	 largest	 diabetes	 registry	 in	 the	 Libyan	 Arab	 Jamahiriya.	 A	
sample	 of	 805	 attending	 patients	 was	 interviewed	 over	 2	 months	 in	 2002.	 Overall,	 48.3%	 had	 never	
had	 blood	 pressure	 checked	 and	 14.2%	 had	 never	 had	 a	 fundus	 examination	 and	 none	 had	 ever	 had	
glycosylated	 haemoglobin	 estimation.	 Only	 2.4%	 of	 type	 1	 diabetics	 used	 a	 glucometer	 and	 8.0%	 of	 all	
diabetics	 used	 urine	 sticks.	 Many	 patients	 were	 not	 compliant	 with	 treatment	 and	 were	 ignorant	 about	
hypoglycaemia	 symptoms	 or	 the	 complications	 of	 diabetes.	 Better	 continuing	 care	 and	 better	 education	
is	needed	for	diabetic	patients	in	this	clinic.	

Profil	 de	 la	 prise	 en	 charge	 du	 diabète	 au	 Centre	 du	 Diabète	 de	 Benghazi	 en	 Jamahiriya	 arabe	
libyenne
RÉSUMÉ	 	 Cette	 étude	 avait	 pour	 objectif	 l’évaluation	 des	 normes	 de	 soins	 ainsi	 que	 des	 connaissances	
et	 des	 pratiques	 des	 patients	 du	 Centre	 du	 Diabète	 de	 Benghazi,	 le	 plus	 vaste	 registre	 du	 diabète	 en	
Jamahiriya	 arabe	 libyenne.	 Un	 échantillon	 de	 805	patients	 a	 été	 interrogé	 sur	 une	 période	 de	 2	mois	
en	2002.	 Les	 résultats	 montrent	 que,	 d’une	 manière	 générale,	 les	 chiffres	 tensionnels	 n’avaient	 jamais	
été	 contrôlés	 chez	 48,3	%	 des	 patients,	 14,2	%	 n’avaient	 jamais	 subi	 d’examen	 du	 fond	 d’œil	 et	 aucun	
d’entre	 eux	 n’avait	 jamais	 eu	 de	 dosage	 de	 l’hémoglobine	 glyquée.	 Seuls	2,4	%	 des	 diabétiques	 de	
type	1	 utilisaient	 un	 glucomètre	 et	 8,0	%	 de	 l’ensemble	 des	 diabétiques	 des	 bandelettes	 urinaires.	 La	
non‑observance	 du	 traitement	 était	 un	 phénomène	 particulièrement	 répandu	 dans	 cet	 échantillon	 de	
patients	 dont,	 en	 outre,	 un	 bon	 nombre	 ignorait	 tout	 des	 symptômes	 de	 l’hypoglycémie	 ou	 des	 com‑‑
plications	 du	 diabète.	 Une	 amélioration	 de	 la	 prise	 en	 charge	 continue	 et	 de	 l’éducation	 des	 patients	
diabétiques	est	indispensable	dans	cet	établissement.
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Introduction

With about 750 000 inhabitants, Benghazi 
is the second largest city in the Libyan Arab 
Jamahiriya. Benghazi Diabetes Centre was 
established by Professor Othman Kadiki 
in 1969 and is one of the oldest and largee
est diabetes registries in the world. The 
centre is the only diabetic outpatient clinic 
in Benghazi municipality and supervises 
diabetic clinics in the eastern part of the 
country. Health services in the Libyan Arab 
Jamahiriya are free of charge. Patients are 
provided with oral hypoglycaemic drugs, 
insulin syringes, and insulin (human) free 
of charge; insulin is not available in the 
private sector. 

Diabetes is a major health problem in 
this country. Reports shows that the prevaee
lence of diabetes in Benghazi is 14.1%, 
the annual average incidence of type 1 
diabetes among 0–14eyeareolds is 7.8 per 
100 000 and diabetes accounts for 22% 
of all medical admissions to a teaching 
hospital in Benghazi [1–3]. The aim of this 
study, which to the best of our knowledge 
is the first in the Libyan Arab Jamahiriya, 
was to audit the quality of care provided to 
those patients and to assess the knowledge 
of diabetes and its complications among 
diabetic patients attending this clinic, in 
order to target improvements in care for this 
major health problem. 

Methods

The study was conducted at Benghazi Diaee
betes Centre during January to February 
2002. 

Benghazi	Diabetes	Centre	
The centre is the only outpatient diabetes 
clinic in Benghazi, and a total of 23 420 
diabetic patients (13 426 females, 10 121 
males) were on the register at the end of 

year 2000. The centre is run by 5–7 docee
tors and 10–15 nurses although none of the 
nurses have received any specialist diabetes 
training. All registered patients have files.

The centre provides care for 250–300 
diabetics daily, including supplying mediee
cations, assessment of metabolic control 
and advice about managing hypoglycaemia. 
Services include testing of blood glucose 
(fasting and posteprandial blood glucose 
levels), urine for glucose and ketones, blood 
urea and creatinine, cholesterol and triglycee
erides. There are no facilities for measuring 
electrocardiogram (ECG), highedensity lipoee
protein (HDL) cholesterol, microproteinuria 
or glycosylated haemoglobin (HbA1c). The 
centre provides oral hypoglycaemic drugs, 
insulin and insulin syringes free of charge. 
Urine glucose/ketone strips are provided 
occasionally but not glucometers. Diabetic 
ketoacidosis is usually treated in hospitals 
where facilities for checking blood elecee
trolytes and arterial blood gasses and ECG 
are available. There is no current education 
programme for patients. A dietitian (none
Libyan) is available once a week as part of a 
medical students’ teaching programme. An 
ophthalmologist is available twice week. 
There is no chiropodist.

Patients included in the survey were 
those who fulfilled the following criteria: 
Libyan nationality; registered in the clinic 
and having a file; resident in Benghazi; and 
registered with diabetes for at least 1 year. 

Of 852 diabetic patients who fulfilled 
the inclusion criteria and attended during 
the study period, 805 (94.5%) agreed to 
complete the interview. 

Interviews
Patients were interviewed by doctors at the 
centre. The questionnaire included:
• Background data. Age, level of educaee

tion/literacy.



170	 La	Revue	de	Santé	de	la	Méditerranée	orientale,	Vol.	13,	No	1,	2007

• Clinical profile. Type of diabetes, treatee
ment being taking, frequency of drug 
dosage. 

• Diabetes knowledge and practices. Paee
tients were asked about their adherence 
to treatment (if they take their treatment 
in the prescribed dosage and frequency) 
and their knowledge about the sympee
toms of hypoglycaemia (if they knew 
any symptoms and if so what symptoms 
they knew) and how to treat it. Those 
on insulin were asked where they kept 
the insulin, whether they shake it before 
use, whether they change the injection 
site and whether they use selfeinjection 
or injection by others.

• Food and exercise. Patients were asked 
about their eating habits and if they 
performed any regular exercise. Libyan 
women do not typically practise any 
outdoor exercise and we defined regular 
exercise those who carried out the daily 
housework themselves, i.e. washing, 
cleaning, cooking and dusting alone. For 
men we defined taking exercise if the 
patient walked daily for at least half an 
hour. 

• Diabetes complications. Patients were 
asked if they had had their blood presee
sure measured within the last 6 months; 
if they knew the effects of diabetes on 
the eye and the kidney; if they had ever 
had a fundus examination within the last 
year (and date of last checkeup); whether 
they have feet checkeups; whether they 
walk barefoot (in the house only); if they 
had ever had foot ulcers (whether these 
had been seen by the doctor, and who 
treated the ulcer). Patients were asked to 
report any hospital admission during the 
previous year and the reason for admisee
sion.

Patients’	records
Patients’ records were used to confirm inee
formation supplied by the patient on blood 
pressure measurements, fundus examinaee
tion and problems with foot ulcers. Patients’ 
records were also consulted to establish the 
following information: 
• Type of diabetes and diabetes duration. 

The diabetes classification was based on 
clinical presentation and the subsequent 
course. Patients presenting with diabetic 
ketoacidosis which was later controlee
led by oral hypoglycemic drugs were 
considered type 2 diabetes, while those 
controlled initially by oral hypoglycee
emic drugs but after some years became 
classical ketosiseprone were considered 
to be type 1 diabetes. 

• Lipid profile, ECG and hypertension. 
We noted levels of cholesterol, triglycee
erides, HDL cholesterol recorded during 
the last year and HbA1c recorded at any 
time since diagnosis. The patient was 
considered hypertensive if he or she was 
on hypotensive drugs and/or had blood 
pressure ≥ 140/90 mmHg. 

Analysis
Data are presented as percentage of total 
or as mean and standard deviation (SD). 
A chiesquared test was used to test the sigee
nificance of education/literacy on diabetes 
knowledge; the criterion of significance 
was P < 0.05. 

Results

There were 805 patients (453 females, 352 
males), with a mean age of 52.3 years (SD = 
15). The majority (74.2%) were illiterate. 
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Patients’	diabetes	treatment	and	
practices
The mean duration of diabetes was 12.1 (SD 
= 3.9) years. The majority (702, 87.2%) had 
type 2 diabetes (Table 1). Among patients 
with type 2 diabetes, 405 (57.7%) were takee
ing oral hypoglycaemic drugs and 278 paee
tients (39.6%) were using insulin. Only 19 
(2.7%) of them were on diet control. None 
of the type 2 diabetes patients was taking inee
sulin and oral drug combination. Of the 278 
insulinetreated type 2 diabetic patients 162 
(58.3%) were taking 2 daily doses. All 103 
patients with type 1 diabetes were taking 
insulin, and all were on 2 daily doses.

The assessment of patient’s diabetes 
care practices revealed that 218 patients 
(27.1%) did not take treatment regularly 
and the evening dose was omitted in 66 
patients (30.3%). Among 381 patients takee
ing insulin, 116 (30.5%) reported that they 
are injected by others, 58 (15.2%) did not 
keep insulin in the refrigerator, 43 (11.3%) 
did not shake insulin before use, 36 (9.4%) 
did not change the injection site, and 313 
(82.2%) used the insulin syringe more than 
once (Table 2). Only 9 (2.4%) of those on 
insulin use a glucometer while 64 (8.0%) of 
all diabetic patients used urine sticks. 

Table	1	Background	characteristics	of	the	sample	of	diabetes	patients	
attending	the	Benghazi	Diabetes	Centre	

Variable	 Males	 Females	 Total
	 	 (n	=	352)	 (n	=	453)	 (n	=	805)

	 	 Mean	 (Range)	 Mean	 (Range)	 Mean	 (Range)

Age	years	(years)																							55.9					(15–83)					49.6					(14–77)						52.3						 (14–83)

Duration	of	diabetes	(years)							11.8						(1–32)						12.3							(1–28)						12.1								(1–32)

	 	 No.									%											No.												%									No.	 										%

Level	of	education	 	 	 	 	 	 	
	 Illiterate	 212	 60.2	 385	 85.0	 597	 74.2	
	 Elementary	school		 42	 11.9	 21	 4.6	 63	 7.8	
	 Preparatory	school	 32	 9.1	 23	 5.1	 55	 6.8	
	 Secondary	school	 43	 12.2	 18	 4.0	 61	 7.6	
	 University	 23	 6.5	 6	 1.3	 29	 3.6

Type	1	diabetes	treatment	 	 	 	 	 	 	
	 Total			 38	 10.8	 65	 14.3	 103	 12.8	
	 Insulin	 38	 (100.0)	 65	 (100.0)	 103	 (100.0)

Type	2	diabetes	treatment	 	 	 	 	 	
	 Total	 314	 89.2	 388	 85.7	 702	 87.2	
	 Oral	drugs	 194	 (61.8)	 211	 (54.4)	 405	 (57.7)	
	 	 Sulfonylurea	alone	 103	 (32.8)	 121	 (31.2)	 224	 (31.9)	
	 	 Sulfonylurea	+	biguanides	 82	 (26.1)	 77	 (19.8)	 159	 (22.6)	
	 	 Biguanides	alone	 9	 (2.9)	 13	 (3.4)	 22	 (3.1)	
	 Insulin	 109	 (34.7)	 169	 (43.6)	 278	 (39.6)	
	 Diet	control	 11	 (3.5)	 8	 (2.1)	 19	 (2.7)

Frequency	of	dosage	 	 	 	 	 	 	
	 Single	dose	 148	 42.0	 109	 24.1	 257	 31.9	
	 Two	doses	 193	 54.8	 336	 74.2	 529	 65.7
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Patients’	clinical	profile
A total of 123 (15.3%) patients were recordee
ed to have hypertension (Table 2). Among 
males, 94 (26.7%) were smokers; none of 
the females were smokers. More than half 
(471, 58.5%) of the patients did not practice 
regular exercise. Overall, 193 (24.0%) paee
tients had been admitted to hospital within 
the previous year. Disorders of metabolic 
control (poor control, diabetic ketoacidoee
sis, and hypoglycaemia) accounted for 81 

patients (42.0% of the admissions), cataract 
surgery in 31 (16.1%), stroke in 16 (8.3%), 
myocardial infarction in 13 (6.7%), and diaee
betic foot and amputation in 8 (4.1%). 

Diabetes	health	care	provided	at	the	
clinic
The study showed that 389 (48.3%) patients 
had not had a blood pressure checkeup in 
the previous 6 months, only 49.2% had funee
dus examination during the previous year, 

Table	2	Patients’	clinical	profile	and	diabetes	care	practices

Item	 Males	 Females	 Total
	 	 (n	=	352)	 (n	=	453)	 (n	=	805)
	 	 No.	 No.	 No.	 %

Not	taking	treatment	regularly	 89	 129	 218	 27.1

Ever	had	hypoglycaemic	attack	 155	 276	 431	 53.5

Admitted	to	hospital	within	last	year	 84	 109	 193	 24.0

Reason	for	admission	to	hospital:	 		 		 	 	
	 Blood	glucose	control	 19	 25	 44	 22.8	
	 Cataract	surgery	 13	 18	 31	 5.5	
	 Hypoglycaemia	 8	 14	 22	 3.9	
	 Stroke	 9	 7	 16	 2.7	
	 Acute	myocardial	infarction	 7	 6	 13	 2.0	
	 Diabetic	ketoacidosis	 6	 9	 15	 1.6	
	 Infection	including	tuberculosis	 4	 6	 10	 1.2	
	 Diabetic	foot	including	amputation	 5	 3	 8	 1.0	
	 Hypertension	and	congestive		 	
	 cardiac	failure	 2	 5	 7	 0.9	
	 Other	problem	 11	 16	 27	 3.4

Known	hypertensive	 34	 89	 123	 15.3

No	blood	pressure	check‑up	(in	last	6		
	 months)	 157	 232	 389	 48.3

ECG	and	lipid	profile	recorded	 76	 117	 193	 24.0

Smokes	cigarettes	 94	 0	 94	 11.7

No	regular	exercise	 283	 188	 471	 58.5

No	eye	check‑up	(in	last	1	year)	 139	 156	 295	 36.6

Never	had	eye	check‑up	 51	 63	 114	 14.2

Never	had	feet	check‑up	 155	 304	 459	 57.0

Ever	had	foot	ulcer	 70	 106	 176	 21.9

Foot	ulcer	seen	by	a	doctor	 43	 70	 113	 14.0
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while 14.2% never had such an examinaee
tion (Table 2). Many patients 459 (57.0%) 
had never had a foot checkeup. Among 176 
(21.9%) patients who had ever had a foot 
ulcer, the ulcer was not examined by doctor 
for twoethirds of them (113) (Table 2). Only 
193 (24.0%) had records of ECG and lipid 
profile: 76 male and 117 female. 

Patients’	diabetes	knowledge
The assessment of knowledge showed that 
214 patients (26.6%) did not know the efee
fects of diabetes on the eye and 327 (40.6%) 
did not know the effect on the kidney, 294 
(41.4%) did not know the symptoms of 
hypoglycaemia and 333 (41.4%) did not 
know how to treat hypoglycaemia (Table 
3). Many patients (71.3%) did not know the 
risks of walking barefoot (in the house).

Compared with educated patients, sigee
nificantly more illiterate patients were unaee
ware of the symptoms of hypoglycaemia 
(40.7% versus 24.5; P < 0.05) and its treatee
ment (50.3% versus 15.9%; P < 0.05), or 
the effects of diabetes on the kidney (44.9% 
versus 28.4%; P < 0.05) (Table 3). 

Discussion

This study shows that, although diabetic 
health services are free of charge at this 
clinic, there is room for improvement in the 

standards of diabetes health care provided. 
The assessment of patients’ knowledge and 
practices suggests that education for diaee
betic patients also needs to be improved. 

The findings about selfemonitoring 
show that in our clinic, 8.0% of our patients 
used urine sticks, which is lower than 26% 
reported from Egypt [4] but is comparable 
to 10.6% reported from India [5]. In the 
present study, the selfemonitoring of blood 
glucose was reported by 2.4% of insuee
lineusers which is lower than 8% among 
Egyptians [4], 9.5% among Omanis [6], 
21.4% among Singaporeans [7], and 40% 
among African–Americans [8]. None of 
our patients had had estimation of HbA1c 
compared with 17% of diabetics in England 
[9]. 

Treatment nonecompliance (27.1% of 
patients reported not taking their treatment 
regularly) was higher than among Egyptians 
(11%) [4], this means that there is greater 
risk for these patients to develop complicaee
tions of diabetes.

The finding that 193 (24.0%) of the 
diabetic patients questioned had been adee
mitted to hospital in the previous year is 
comparable to 26% in USA [15]. Disorders 
of metabolic control (poor control, diabetic 
ketoacidosis, and hypoglycaemia) accountee
ed for 81 patients in our study.

Table	3	Patients’	knowledge	of	diabetes	care	by	educational	level

Patient	does	not	know	about:	 Educated	 Illiterate	 Total	 P‑value
	 	 (n	=	208)	 (n	=	597)	 (n	=	805)	
	 	 No.	 %	 No.	 %	 No.	 %	

Hypoglycaemia	symptoms	 51	 24.5	 243		 40.7	 294	 36.5	 P	<	0.05

Treatment	of	hypoglycaemia	 33		 15.9	 300		 50.3	 333	 41.4	 P	<	0.05

Effect	of	diabetes	on	eye	 49		 23.6	 165	 27.6	 214	 26.6	 NS

Effect	of	diabetes	on	kidney	 59	 28.4	 268		 44.9	 327	 40.6	 P	<	0.05

Risk	of	walking	barefoot	 163	 78.4	 411		 68.8	 574	 71.3	 NS
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Hypoglycaemia is a serious problem 
with significant morbidity and mortality, 
yet 37.8% of our diabetic patients did not 
know the symptoms of hypoglycaemia. This 
is lower than a survey of Saudi diabetics 
(50%) [10], but higher than among Omani 
diabetics (24%) [6]. An important finding 
in this study is that 41.4% of our patients 
did not know how to treat hypoglycaemia. 
More than half of the patients in our study 
had a history of hypoglycaemia, and this 
may explain the finding that among patients 
admitted with hypoglycaemia to a teaching 
hospital in Benghazi, diabetes accounted for 
40% of the cases [Roaeid RBM, personal 
communication].

In this study only 15.3% of our diabetics 
were known to suffer from hypertension, 
which is significantly lower than 54% in 
Mexican–Americans, 66% in Caucasians 
and 71% in African–Americans [11]. This 
low level of hypertension is probably related 
to the fact that 48.3% of our patients had no 
blood pressure checkeup in the previous 6 
months compared with 25.9% of diabetics 
in Cape Town [12], 16.4% in England [9] 
and 11% in Kansas [13]. 

Smoking is a serious health problem, 
and in diabetic patients it adds to the inee
creased risk of coronary artery disease and 
peripheral vascular disease. In our study 
26.7% of male diabetics reporting being 
smokers compared with 22% reported by 
Harris [14].

Exercise is an important component in 
the management of diabetes, yet only 334 
(41.5%) of the studied group practice reguee
lar exercise. However, this is higher than 
31% among African–Americans [8]. 

Diabetic retinopathy is one of the leadee
ing causes of vision loss worldwide [15]. 
Of the diabetic patients in this study 214 
(26.6%) patients did not know the ocular 
effects of diabetes, comparable to 21.5% 
from Australia [19]. The other finding is 

that 36.6% diabetic patients had had no 
fundus examination for over 1 year, and 114 
(14.2%) had never had a fundus examinaee
tion. Thus in the year before the study, only 
49.2% of the patients had fundus examinaee
tion; this is comparable to 49% reported by 
Brechner et al. [17], but lower than 62% 
from Egypt [4], 63.3% from United States 
[18], 65% from Kansas in the USA [13] and 
77% from Australia [19].

Of the diabetic patients in this study, 
40.6% did not know the serious effects of 
diabetes on the kidney. Diabetes is a leading 
cause of endestage renal disease, and among 
Libyan diabetic patients 30.5% were found 
to have diabetic nephropathy [16].

More than half of patients (57.0%) had 
never had a foot checkeup, which is compaee
rable to 54.8% in African–Americans [19], 
and 50% in Australians [19], but is higher 
than 24% in Americans [8]. Among our 
diabetic patients 231 (28.7%) did not know 
the risk of walking barefoot in the house 
and this is lower than 47% in Caribbean 
patients [20]. Previous foot ulcerations were 
reported from 21.8% of diabetic patients 
in this study and this is higher than 12% 
among Caribbean patients [20]. Among 
those patients who had ever had a foot 
ulcer, the ulcer was not seen by a doctor 
for twoethirds (64.2%) and was treated by 
patient him/herself; this is comparable to 
63% among Caribbean patients [20].

The finding in this study that the majoree
ity (74.2%) of our patients are illiterate, 
particularly women (85.0%), suggests that 
extra efforts are needed to deliver diabetes 
education. Education status and illiteracy 
did not seem to influence our patient’s 
knowledge of all aspects of diabetes. Eduee
cated patients had better knowledge about 
hypoglycaemia and its management, and 
effects of diabetes on the kidneys than illitee
erate patients, but this was not the case with 
respect to the effects of diabetes on the eyes, 
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feet examination, urine examination, blood 
pressure check up, and walking barefoot, 
where the difference between educated and 
illiterate patients was not different.

Conclusions	and	
recommendations

We conclude that better continuing care 
and better education is needed for diabetic 
patients in this clinic. 
• Fundus examination, blood pressure 

checkeup and urine testing should form 
the corner stone of diabetes care. Patients 
on insulin, particularly those who are 
young and educated, should be provided 
with glucometers for selfemonitoring 
of blood glucose. Laboratory facilities 
should include estimation of HbA1c, 
lipid profile and urine for microeand 
macroproteinurea. 

• Patients should be educated about the 
nature of the disease, importance of 
treatment compliance, foot care, exeree

cise, symptoms and treatment of hyee
poglycaemia, and dangers of smoking. 
There should be visual demonstrations 
on how to inject insulin, feet checkeups, 
and nailecutting. 

• A dietitian, preferably someone knowlee
edgeable about Libyan food and eating 
habits, should be available daily in the 
clinic. A chiropodist and fulletime ophee
thalmologist are necessary. Health care 
providers (doctors, nurses, and other 
medical personnel) should be trained 
both locally and abroad on diabetes 
health care. 
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ABSTRACT The aim of this study was to design a culturally adapted questionnaire for studying quality 
of life (QOL) among type 1 and 2 adult diabetes patients in the Islamic Republic of Iran. The 41 items 
on the questionnaire were based on qualitative research and covered general and health-related QOL. 
In a descriptive survey, 104 patients completed the questionnaire; 68 (65.4%) were female. Mean age 
was 50.5 years (standard deviation 12.8). Most patients (86.5%) had type 2 diabetes. Cronbach’s al--
pha coefficient for the questionnaire was 0.98. The questionnaire successfully distinguished the lower 
QOL of patients suffering from pain in the limbs, loss of appetite, fatigue, constipation and itching. The 
questionnaire could determine both general and health-related QOL. 

Développer un questionnaire de qualité de vie pour le diabétique, culturellement valide et  
fiable
RÉSUMÉ Cette étude avait pour objectif la conception d’un questionnaire d’étude de la qualité de vie 
(QOL/QDV) chez l’adulte diabétique de type 1 et 2 adapté à la culture de la République islamique d’Iran. 
Les 41 items du questionnaire ont été définis sur la base d’une recherche qualitative et couvraient le 
spectre de la qualité de vie générale et en rapport avec la santé. Dans le cadre d’une enquête descrip--
tive 104 patients, dont 68 femmes (65,4 %), ont rempli le questionnaire. L’âge moyen était de 50,5 ans 
(écart type : 12,8) et la plupart des patients (87 %) étaient porteurs d’un diabète de type 2. Pour ce 
questionnaire, le coefficient alpha de Cronbach a été de 0,98. Le questionnaire est en outre parvenu à 
parfaitement distinguer le faible niveau de qualité de vie des patients souffrant de douleurs lombaires, 
de perte d’appétit, de fatigue, de constipation et de prurit. Ce questionnaire devrait être à même d’éva--
luer la QOL/QDV générale et liée à l’état de santé.
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Introduction

Quality of life (QOL) is an important outcc
come in clinical trials and health care intercc
ventions [1] which is receiving increasing 
focus in the scientific literature, including 
medical sciences literature [2]. Sometimes 
QOL, health and satisfaction with life are 
used synonymously [3].

The World Health Organization (WHO) 
defines QOL as an “individual’s perception 
of their position in life in the context of the 
culture and value systems in which they 
live and in relation to their goals, expectacc
tions, standards and concerns. It is a broadc 
ranging concept, affected in a complex 
way by the person’s physical health, psycc
chological state, personal belief and social 
relationships to salient features of their 
environment” [4]. Other experts suggest 
that QOL is a multidimensional, subjective 
and dynamic concept [5].

In medical sciences, QOL is used in 2 
ways: general QOL or the general feeling 
of wellcbeing [2] and healthcrelated QOL, 
involving healthcrelated problems for difcc
ferent diseases. A number of questionnaires 
are available covering both aspects [6].

Diabetes mellitus is a common and decc
manding health problem that has a great 
effect on the everyday life of patients [7]. 
There are several tools for the assessment of 
QOL in diabetes mellitus, mostly designed 
in North America [8]. According to the 
WHO definition of QOL, cultural percepcc
tions and values play an important role in 
understanding the concept and the content 
of QOL by an individual. It is, therefore, 
crucial to culturally validate the existing 
instruments and to test their reliability or 
to design some specific reliable and valid 
instruments bearing in mind the cultural 
beliefs and understandings of each target 
group.

Taking this into consideration, it was 
decided to design a reliable, valid and culcc
turally adapted questionnaire for studying 
QOL among adult patients with type 1 and 
2 diabetes in Iran.

Methods

After receiving approval for the research 
from the ethical committee of Tarbiat Mocc
darres University, the questionnaire was 
constructed and validated in 3 stages.

Drawing up the questionnaire
In the first stage, the items of the questioncc
naire were drawn up based on a qualitative 
study. Two target groups were selected: 
patients (group A) and caregivers (group 
B). Group A were adults (over 18 years) 
who had had diabetes for ≥ 1 year. All the 
participants were members of the Iranian 
Diabetes Society, the only nongovernmencc
tal educational organization for diabetes 
mellitus in Tehran.

We described the study to all the people 
meeting the inclusion criteria (age > 18 
years and at ≥ 1 year of diabetes mellitus) 
who were referred to the Iranian Diabetes 
Society during a 1cmonth period. We excc
plained the research objectives in a lecture 
to 57 patients. After the lecture, 32 of them 
approached us and agreed to be interviewed 
(Group A). Each volunteer completed a 
form giving information on demographic 
and clinical details. 

The participant selection process was 
specifically aimed at choosing people with 
a range of ages, types of diabetes, treatment 
modes and complications, and covering 
both sexes [9]. The interviews were carried 
out by one of the authors at the patient’s 
house or at the premises of the Iranian 
Diabetes Society, whichever the patient 
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preferred. Patients were interviewed secc
quentially according to their condition. 
The process continued until data saturation 
was achieved, i.e. no new concept emerged 
from the data [10]. We discontinued after 
interviewing 15 patients (7 females and 8 
males). 

Thirteen patients had type 2 diabetes; 
8 patients were being treated with insulin 
injections. The mean age of the participants 
in this group was 52.6 years (range 19–75 
years; SD = 12.6) and the mean duration of 
diabetes was 10.6 years (range 1–25 years; 
SD = 8.7).

The health professionals who particicc
pated in this study (group B) had ≥ 5 years 
experience dealing with diabetes patients 
or those involved in research on diabetes 
patients. All the staff working in the Iranian 
Diabetes Society who met the inclusion 
criteria, along with a number of experts, 
agreed to participate. Group B comprised 
11 nurses, 3 physicians, and 1 dietitian.

After obtaining written consent to be 
audiotape recorded, the researcher made 
appointments with these health professioncc
als to conduct incdepth, facectocface, semic
structured interviews. Open questions were 
asked regarding patients’ experiences in 
living with diabetes, its effects on their 
everyday life, their feelings about the condicc
tion, the problems that it may have caused 
for them and the experiences that caregivcc
ers had with patients. Again, the process 
was discontinued when data saturation was 
reached.

Common statements and concepts from 
both groups were recorded and the relcc
evant/appropriate items for a questionnaire 
were designed based on them. For example, 
most patients declared that they preferred to 
hide their disease and this had caused them 
unnecessary stress. Based on this statement, 
an item was devised “I prefer to hide my 
disease” with 4 choices as possible answers 

never, seldom, most of the time, and always 
(score range 1–4). Other items such as “I 
think other people feel pity for me” and 
“I don’t enjoy eating because of diabetes” 
were composed in the same way.

The complete questionnaire was drawn 
up in Farsi, and comprised 41 items. One 
item was specific to married patients (My 
wife/husband supports me) and another 
specific to unmarried patients (Diabetes 
has restricted my chance for marriage). The 
possible score was 40–160, higher scores 
indicating better QOL.

From the interviews, it was apparent 
that the participants considered general and 
healthcrelated QOL as interrelated concepts, 
thus, items referring to both dimensions 
were included in the questionnaire. There 
were 13 items for assessing general QOL, 
involving concepts like calmness, anxiety, 
tension, fatigue, loneliness, spiritual beliefs 
and economic problems. Items assessing 
healthcrelated QOL focused on the effect 
of diabetes on physical and psychosocial 
conditions. Possible scores were 13–52 for 
general QOL and 27–108 for healthcrelated 
QOL. Higher scores indicated better QOL 
in both cases.

Evaluating the questionnaire
In the second stage, the basic pilot evalucc
ation of the questionnaire was performed. 
The content validity of the questionnaire, the 
Iranian Diabetes Quality of Life (IRDQOL) 
questionnaire, was reviewed by 15 experts 
who had published ≥ 1 research papers in 
the QOL area. The questionnaire was then 
revised based on the experts’ suggestions 
for minor changes. No item was deleted. 
The revised questionnaire was then sent 
back to the experts for approval.

The feasibility and basic reliability of the 
questionnaire were evaluated by conducting 
a pilot study. The questionnaire was filled 
in by 10 adult volunteers, diabetes patients 
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from the Iranian Diabetes Society. The pilot 
test was rectested on the same sample after 
2 weeks and showed a reliability correlation 
coefficient of ≥ 0.95.

Main survey
Data collection
In the third stage, a descriptive crossc 
sectional survey was conducted to assess 
the validity and reliability of the new incc
strument. All patients over 18 years old 
referred to the Iranian Diabetes Society 
during the 3 months March–May 2003 who 
had been treated for diabetes for ≥ 1 year 
and had not been hospitalized in the 2 weeks 
prior to the survey were asked to fill in the 
questionnaire. Over the 3cmonth period of 
the study, 156 patients aged over 20 years 
were referred to the society; 108 agreed to 
participate in the study and provided written 
consent and completed the questionnaire. 

In addition, a blood sample was taken 
for assessment of HbA1c to indicate the 
blood glucose level over about 3 months, so 
it was possible to assess the relationship becc
tween glycemic control and QOL. All blood 
analyses were done in the Endocrinology 
and Metabolism Research Centre laboratory 
in Shariati Hospital, Tehran.

The WHOc5 questionnaire was also 
used on the same group of patients for the 
assessment of concurrent validity of our 
questionnaire [11]. This has been translated 
into a number of languages, and we used 
the Farsi version. It has 5 items and assesses 
the general psychological aspects of QOL. 
The possible score on this questionnaire is 
0–100, higher scores indicating better QOL 
[11]. 

Patients noted the occurrence of 16 
common physical signs and symptoms of 
diabetes (e.g. pain in the limbs, fatigue, 
sleep disturbance) during the week prior to 
the day they completed the questionnaire. 
Age, sex, marital status, education, duracc

tion of diabetes, type of diabetes, type of 
treatment and presence of other conditions 
were also indicated on a separate sheet. 
History of previous disease and reported 
signs and symptoms, type of diabetes and 
type of treatment were confirmed from the 
patients’ medical records. Body mass index 
was calculated after measurement of height 
and weight. The total number of signs and 
symptoms was calculated from the patients’ 
reports.

Data analysis
Since 4 of the questionnaires were incomcc
plete, they were excluded from the data 
analysis. The answers of the other 104 
respondents were analysed for this study. 
Descriptive statistics were used to establish 
frequency, range, mean and standard deviacc
tion (SD) of the demographic characteriscc
tics of the sample [12]. Tctest, Pearson’s 
correlation coefficient and noncparametric 
statistical methods, including the Mann–
Whitney test and the Spearman correlation 
coefficient, were used to examine the relacc
tionship between IRDQOL scores and each 
variable [13]. Cronbach’s alpha coefficient 
was calculated for IRDQOL to determine 
reliability and internal consistency [13].

Results

Table 1 displays demographic and clinical 
data of the respondents. Most (86.5%) had 
type 2 diabetes. Thirtycfive patients were 
injecting insulin and 65 were taking oral 
pills. Mean age was 50.5 (SD 12.8) years. 
Mean body mass index was 26.4 (SD 4.0) 
kg/m2. Mean duration of diabetes was 9.7 
(SD 6.9) years. Mean HbA1c was 8.0 (SD 
2.0).

Patients reported a mean of 4.0 (SD 3.2) 
signs and symptoms: 52% reported facc
tigue, 50% pain in the limbs and 35% sleep  
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disturbance. Hypertension was reported by 
33 (32%) patients and 17 (16%) had cardiac 
disease. 

The concurrent validity of IRDQOL and 
WHOc5 questionnaires was 0.639. Croncc
bach’s alpha for the whole IRDQOL quescc
tionnaire was 0.98, which showed the high 
reliability of this scale. The exclusion of 
any single item did not change Cronbach’s 
alpha more than 0.01, which showed strong 
internal consistency. Cronbach’s alpha was 
0.98 for healthcrelated QOL questions and 
0.97 for general QOL questions. These 
results were in agreement with the results 

of the pilot test retest assessment carried out 
prior to the main study.

Mean total IRDQOL score was 116.7 
(SD 18.8), mean general QOL score was 
37.01 (SD 6.4) and mean healthcrelated 
QOL score was 79.7 (SD 13.8). Men had 
higher total and healthcrelated QOL scores 
than women. Our questionnaire as well as 
the WHOc5 questionnaire did not show 
any relationship between QOL of any type 
and type of diabetes, treatment modality, 
hypertension, cardiac disease, duration of 
diabetes, age or HbA1c (Tables 2 and 3).

The mean total IRDQOL score was 
111.5 (SD 18.4) in patients suffering from 
limb pain while it was 121.2 (SD 18.5) 
in patients without pain in the limbs, i.e. 
significantly lower healthcrelated QOL in 
the presence of this symptom (P = 0.01). Pacc
tients who reported fatigue had significantly 
lower total, healthcrelated and general QOL 
scores in comparison with patients without 
fatigue (P < 0.001). Sleep disturbance had 
a significant relationship with lower scores 
for total and healthcrelated QOL. Consticc
pation, itching and loss of appetite also 
significantly affected QOL (P < 0.05). 

Higher numbers of reported signs and 
symptoms were associated with lower QOL 
(P < 0.001) (Tables 2 and 3).

Discussion

Using the IRDQOL questionnaire, we did 
not find any relationship between glycemic 
control and QOL. This is in line with the 
study done by Trief et al. in which 3 differcc
ent questionnaires were used among adult 
diabetes patients without finding a relationcc
ship between QOL and HbA1c [14]. There 
are, however, other studies that show such 
a relationship in children and teenagers 
with diabetes [15,16] and a less prominent 

Table 1 Demographic and clinical data

Characteristic No. %

Sex   
 Male 36 34.6 
 Female 68 65.4

Marital status   
 Married 86 82.7 
 Single 13 12.5 
 Others 5 4.8

Education   
 Illiterate 10 9.7 
 Primary school educationa 44 42.7 
 High school graduate 25 24.3 
 University graduate 24 23.3

Type of diabetes   
 Type 1 14 13.5 
 Type 2 90 86.5

Type of treatment   
 Oral pills 65 62.5 
 Insulin 35 33.7 
 Diet alone 4 3.8

Other conditions   
 Cardiac disease 17 16.3 
 Hypertension 33 31.7 
 Severe loss of vision 9 8.7 
 Renal disease 6 5.8
aCan read and write.
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Table 2 Relationship between different dimensions of quality of life (QOL) and other clinical 
and demographic variables

Characteristic General QOL  Health-related  Total IRDQOL  WHO-5 index 
  score QOL score score
  Mean (SD) P Mean (SD) P Mean (SD) P Mean (SD) P

Sex         
 Female 36.2 (6.5)  77.3 (13.5)  113.9 (18.3)  42.4 (24.5)  
 Male 38.5 (6.0) 0.14 83.4 (13.9) 0.02 121.9 (18.8) 0.04 58.5 (28.7) 0.006

Marital status         
 Single 36.5 (7.7)  77.4 (16.4)  113.8 (23.8)  48.9 (23.6)  
 Married 37.4 (6.3 0.62 80.4 (13.5) 0.55 117.8 (17.9) 0.47 48.9 (28.3) 0.87

Diabetes         
 Type 1 37.0 (7.7)  77.3 (18.0)  114.4 (25.2)  56.0 (24.6) 
 Type 2 37.0 (6.3) 0.73 80.0 (13.0) 0.80 117.1 (17.7) 0.62 47.0 (27.4) 0.16

Treatment         
 Pills 37.4 (5.7)  80.3 (13.9)  117.8 (18.0)  47.9 (27.4)  
 Insulin 36.2 (7.7) 0.58 77.5 (13.3) 0.21 113.7 (20.0) 0.30 48.8 (27.0) 0.716

Cardiac disease         
 Yes  36.2 (5.4)  75.2 (17.3)  111.4 (21.4)  42.6 (26.3)  
 No 37.2 (6.6) 0.42 80.5 (13.0) 0.46 117.7 (18.2) 0.21 49.3 (27.3) 0.38

Hypertension         
 Yes 36.8 (6.6)  78.7 (13.7)  116.0 (18.0)  45.0 (27.1)  
 No 37.1 (6.4) 0.59 80.1 (14.0) 0.86 117.3 (19.2) 0.68 49.5 (27.2) 0.30

Pain in limbs         
 Yes 35.6 (6.5)  76.3 (13.9)  111.5 (18.4)  43.9 (22.9)  
 No  38.5 (6.2) 0.03 82.7 (13.3) 0.04 121.2 (18.5) 0.01 52.5 (30.4) 0.15

Loss of appetite         
 Yes 33.8 (8.0)  68.0 (18.8)  101.8 (25.0)  42.6 (30.7)  
 No  37.6 (6.1) 0.04 81.5 (12.1) < 0.001 119.1 (16.8) 0.02 49.1 (26.6) 0.28

Constipation         
 Yes 33.1 (6.5)  73.9 (13.0)  107.8 (17.0)  36.5 (25.1)  
 No  38.3 (6.0) < 0.001 81.4 (13.8) 0.01 119.7 (18.4) < 0.001 51.9 (26.8) 0.01

Fatigue         
 Yes 34.1 (6.0)  72.8 (13.5)  107.0 (17.3)  34.2 (19.1)  
 No  40.1 (5.6) < 0.001 86.4 (10.8) < 0.001 126.4 (15.3) < 0.001 63.3 (26.5) < 0.001

Itching         
 Yes 33.4 (7.0)  73.4 (15.0)  106.9 (20.5)  36.0 (24.8)  
 No  38.6 (5.6) < 0.001 82.2 (12.6) < 0.001 121.0 (16.7) < 0.001 53.4 (26.5) < 0.001

Sleep disturbance         
 Yes 36.1 (5.8)  74.1 (13.6)  110.3 (17.7)  40.6 (26.1)  
 No  37.5 (6.8) 0.2 82.4 (13.3) < 0.001    120.0(19.0) 0.01 52.3 (26.9) 0.03
Possible scores: total QOL 40–160; general QOL 13–52; health-related QOL 27–108; WHO-5 index 0–100. Higher 
score indicates better QOL. 
IRDQOL = Iranian Diabetes QOL. 
SD = standard deviation. 
P < 0.05 indicates statistically significant relationship.
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relationship has been demonstrated in adult 
patients [17].

In a study on 2048 patients over 18 years 
old with type 1 or type 2 diabetes, among 
those who had type 2 diabetes, there was 
a relationship between complications of 
diabetes and QOL but no relationship becc
tween age or duration of diabetes and QOL 
[18]. Our study too showed no relationship 
between age or duration of diabetes and any 
dimensions of QOL. There was, however, 
a relationship between some physical signs 
and symptoms and QOL.

In our study, 50% of patients reported 
pain in the limbs, mainly the feet. This is 
in line with the study conducted by Quatcc
trini and Tesfaye who reported that painful 
lower limb symptoms occurred in 32.1% 
of patients with type 2 diabetes [19]. Our 
study showed that patients with this comcc
mon physical problem had a lower QOL. 
The association between physical signs 
and symptoms and lower QOL in diabetes 
patients has been demonstrated in a number 
of studies [17,20,21]. Physical signs and 
symptoms can be considered indicators for 
construction validity in studies regarding 
QOL questionnaires in diabetes mellitus. 
Our questionnaire successfully distinguished 

lower QOL in patients suffering from ancc
noying signs and symptoms such as pain in 
limbs, itching and sleep disturbance which 
showed acceptable construct validity.

Quality of life has been found to be 
higher in males than females [22–24]. It 
seems sex can be considered a predictor 
variable in QOL studies. This study showed 
significantly better healthcrelated and total 
QOL in males, confirming the criterion precc
dictive validity of the scale. In observational 
studies, an increasing degree of obesity has 
been associated with healthcrelated QOL 
[18,25]. Although there was a significant 
inverse relationship between the WHOc5 
and BMI in our study, other QOL measures 
did not show such a relationship. 

Findings regarding the relationship 
between QOL and treatment regimen are 
ambivalent in the literature. Some studies 
report that patients who are treated with 
insulin have lower QOL [17,23]. Others, 
along with our own study, do not show such 
a relationship [18,24].

The correlation coefficient of the 
IRDQOL questionnaire and WHOc5 quescc
tionnaire was 0.639, which is fairly acceptcc
able as the concurrent criterion validity. 
The scale might be able to predict QOL as 

Table 3 Relationship between different dimensions of quality of life (QOL) and other clinical 
and demographic variables

Variable General QOL Health-related  Total IRDQOL WHO-5 index 
   QOL
  r P r P r P r P

No. of signs & symptoms –0.517 < 0.001 –0.553 < 0.001 –0.582 < 0.001 –0.487 < 0.001

Duration of diabetes –0.069 0.487 –0.073 0.466 –0.086 0.393 –0.094 0.357

BMI –0.191 0.056 –0.181 0.072 –0.131 0.196 –0.203 0.046

HbA1c –0.148 0.137 –0.092 0.360 –0.114 0.255 –0.070 0.483

Age 0.003 0.973 0.057 0.570 0.049 0.696 0.037 0.713

WHO-5 index 0.627 < 0.001 0.621 < 0.001 0.672 < 0.001 1.000 –
IRDQOL = Iranian Diabetes QOL. 
r = Pearson’s correlation coefficient. 
P < 0.05 indicates statistically significant relationship.
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an important outcome in the followcup of 
diabetic patients, although the predictive 
criterion validity of the questionnaire needs 
more assessment. 

The scale can determine the general 
and healthcrelated QOL in both type 1 and 
type 2 adult diabetic patients, which is an 
advantage of the scale.

Conclusions

Quality of life is a subjective and complicc
cated experience which is widely used as 
an indicator in different clinical trials and 
descriptive studies. There are a number of 
general and healthcrelated QOL questioncc
naires for diabetes mellitus. In addition to 
translation and validation of questionnaires 
in different countries, designing new quescc
tionnaires with qualitative approaches may 
give better understanding of cultural effects 
on quality of life. The questionnaire we decc
vised has acceptable validity and reliability 
and has a number of advantages. The items 
have been derived from the people involved 
in the actual situation regarding living with 
diabetes in the cultural milieu of the Islamic 
Republic of Iran. It can also determine both 
general and healthcrelated QOL. 

The IRDQOL questionnaire successcc
fully distinguished the lower QOL in all 3 
dimensions, in patients suffering from pain 
in limbs, loss of appetite, fatigue, constipacc
tion and itching, the most frequent signs and 
symptoms, indicating acceptable construct 
validity of the questionnaire. 

Our questionnaire might be appropriate 
for assessment of QOL in persons with diacc
betes in other countries with similar cultural 
backgrounds and other Islamic countries in 
the region. However, this would need further 
research; in particular, concurrent validity 
should be studied using other healthcrelated 
QOL questionnaires for diabetes.
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ABSTRACT	 The	 objective	 of	 this	 project	 in	 East	 Azerbaijan	 villages	 was	 to	 improve	 community	 partt
ticipation	 in	 rural	 areas	 in	 a	 Healthy	 Villages	 programme.	 The	 project	 covered	 1680	 villages,	 and	 3605	
training	 courses	 for	 health	 staff	 and	 village	 residents	 on	 environmental	 health	 were	 conducted	 in	 10	
stages	 from	 1992	 to	 2000.	 Men’s	 and	 women’s	 health	 councils	 in	 villages	 were	 established	 in	 92%	
and	 62%	 of	 villages	 respectively.	 In	 39%	 of	 villages,	 people	 collected	 animal	 waste	 and	 improved	 the		
disposal	 collection	 process.	 A	 decrease	 in	 the	 prevalence	 of	 parasitic	 disease	 in	 the	 area	 was	 prominent	
after	the	project.

Participation	 de	 la	 communauté	 à	 l’hygiène	 de	 l’environnement	:	 le	 projet	 «		 VillagestSanté	»	 en	
Azerbaïdjan	oriental
RÉSUMÉ	 Ce	 projet	 mené	 dans	 les	 villages	 de	 l’Azerbaïdjan	 oriental	 avait	 pour	 objectif	 d’améliorer	
dans	 les	 zones	 rurales	 la	 participation	 de	 la	 communauté	 à	 un	 programme	 «	VillagestSanté	».	 Ce	
projet	 englobait	 1680	villages	 et	 a	 donné	 lieu	 à	 3605	stages	 sur	 l’hygiène	 du	 milieu,	 s’adressant	 tant	
aux	 personnels	 de	 santé	 qu’aux	 villageois,	 qui	 se	 sont	 déroulés	 en	 10	phases	 entre	 1992	 et	2000.		
Des	 comités	 de	 santé	 ont	 été	 créés	dans	 les	 villages	 :	 comités	 d’hommes	 dans	 92	%	 des	 villages	 et	
de	 femmes	 dans	 62	%.	 Dans	39,2	%	 des	 villages,	 les	 habitants	 ont	 collecté	 les	 déchets	 animaux	 et	
amélioré	 le	 processus	 de	 collecte	 et	 d’élimination	 spécifique.	 À	 l’issue	 de	 ce	 projet,	 on	 a	 pu	 constater	
une	diminution	remarquable	de	la	prévalence	des	maladies	parasitaires	dans	cette	région.
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Introduction

Health is determined by many factors, incc
cluding income, environmental conditions, 
such as access to adequate sanitation and 
safe water supplies, individual behaviour, 
and health services. More than half of the 
world’s population lives in villages and 
rural areas and most of those are without 
access to safe water sources or basic sanitacc
tion. Enabling rural populations to protect 
and improve their health is a major chalcc
lenge worldwide. Healthy Villages as a 
concept was first proposed by the World 
Health Organization (WHO) Regional Ofcc
fice for the Eastern Mediterranean (EMRO) 
in 1989 in a technical consultation on urban 
environmental health [1]. Healthy Villages 
is a holistic approach intended to address 
the critical environmental health problems 
in rural areas [2]. 

A Healthy Villages project promotes locc
cal action by community members, mobilizcc
ing human and financial resources to build 
healthy environments and promote healthy 
behaviours. Due to the importance of the 
subject, WHO has given great priority to encc
vironmental health programmes. The most 
important message of the United Nations 
environmental health conferences in Rio de 
Janeiro in 1992 and Istanbul in 1996 was 
the integration of environmental health in 
sustainable development and intercsectoral 
and community participation [3].

Unfortunately, according to a WHO 
report, despite great efforts in the safe water 
decade in the Eastern Mediterranean Region 
(1980–90), in most rural areas in the Region 
there is insufficient access to drinking water 
and sanitation is at a minimal level. In adcc
dition, lack of correct solid waste disposal 
and waste in villages leads to high levels of 
infant morbidity and mortality [5].

In the Islamic Republic of Iran a dycc
namic and extensive rural environment 

programme, covering the whole country, 
had been in existence since the midc1980s, 
even before the WHO Healthy Villages 
concept was put forward. The programme is 
executed by the Environmental Health Dicc
rectorate General in the Ministry of Health 
and Medical Education and works within 
the primary health care (PHC) system. The 
operation of the programme at the village 
level rests mainly on the PHC worker in the 
health house, known as the behvarz, and 
the main technical support is provided by 
engineers and technicians at the Ministry of 
Health. Under this programme, which is now 
also known as Healthy Villages, remarkable 
progress has been achieved. However, poor 
intersectoral and community participation 
meant that many of the objectives of the 
programme have not been achieved. 

Therefore, in the early 1990s a project 
for mobilization and participation of rural 
residents for improvement and sanitation of 
the rural environment was designed by the 
provincial health centre of East Azerbaijan. 
This paper describes the project and an 
evaluation of the first 10 phases from 1992 
to 2000.

Background	

East Azerbaijan Province with an area of 
45 162 km2 and 18 districts is located in 
northcwest of the Islamic Republic of Iran. 
The population is 3.5 million, 40% of whom 
are settled in about 2800 villages, 1680 of 
which include PHC health houses that were 
covered by this project (1023 main and 657 
satellite villages) [6].

The East Azerbaijan provincial health 
centre manages public health throughout 
the province via district health centres. 
There are 20 district health centres in this 
province that have managerial roles and 
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monitor peripheral health units including 
urban and rural health centres, health houses 
and mobile teams. This project focused on 
the activities of health houses. Each health 
house covers one large village and one or 
more satellite villages. 

Objectives	of	the	project

The objectives of the project were to:
• establish a village committee made up 

of village residents to oversee activities 
and mobilize the community and facilicc
tate their participation and contribution;

• increase community and health workcc
ers’ awareness and conduct health and 
hygiene training;

• improve the water supply and sanitation 
systems, solid refuse collection and discc
posal, and food safety;

• enable the village residents to become 
partners for improvement of the rural 
environment;

• improve coordination among different 
public organizations to improve the rural 
environment. 
The environmental parameters of vilcc

lages—sanitation in rural environments, 
garbage disposal and animal waste, imcc
provement of water supplies and sewage 
treatment—were judged to be the most 
important factors in controlling disease and 
promotion of health among village residents 
in this province. 

Implementation

The Healthy Villages project in East Azcc
erbaijan province was implemented in 10 
phases, from 1992 to 2000. Each phase 
started on 1 July and ended 30 November 
each year. At each stage these steps were 
followed: 

1. Determining the environmental health 
status of villages at the beginning of 
each stage.

2. Determining the policies to improve 
and sanitize the provincial and district 
levels.

3. Negotiating with other sectors. 
4. Establishing women’s and men’s health 

committees in villages (if these commitcc
tees did not exist in previous stages).

5. Priority setting and planning for imcc
provement along with health commitcc
tees. 

6. Training village residents to participate 
in the sanitation improvement project.

7. Implementing the programme with the 
cooperation of the village residents and 
other sectors.

8. Nominating the last week of each stage 
as “sanitation week” to celebrate the 
activities in successful villages.

9. Gathering health committee members 
at the district level to report and analyse 
problems and share their experiences.

10. Evaluating the project at the end of each 
stage by the provincial health centre.

11. Meeting of managers of district health 
centres to analyse the results, and idencc
tify strengths and weaknesses, to apply 
these in subsequent stages.

Evaluation

At the end of each year, data are collected 
from the peripheral units in a standard forcc
mat by the district and sent to be collated by 
the provincial health centre for comparison 
with information gathered in the previous 
stages. Available statistical reports before 
and after the project were used to evaluate 
the project. 
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The following parameters were comcc
pared in different stages of the project: 
number of staff participating in community 
training courses, proportion of villages with 
women’s and men’s health committees, 
proportion of villages achieving: sanitation 
of centres for processing and distribution 
of food, toilets in homes, sanitary garbage 
disposal, sanitary animal waste disposal and 
improvement of public areas. 
• Staff training: Training programmes for 

health staff began at senior management 
levels and subsequently for other mancc
agers and environmental health workcc
ers.

• Community training: Methods of educacc
tion were facectocface training of village 
residents, dissemination of information 
by mobile speakerphones and mosque 
speakerphones, creative writing exerciscc
es about healthcrelated issues in schools 
and advertisements and movie shows.

• Establishment of women’s and men’s 
health committees: Each health comcc
mittee includes 4–8 members elected by 
local people, and health workers, whose 
task was to direct the project at the vilcc
lage level. The local behvarz was one of 
these members. Other health committee 
members comprised local respected peocc
ple such as the village head, older men 
and women, teachers, religious leaders 
and ordinary community members. 

• Community and intersectoral participacc
tion: Coordination with other public 
organizations and sectors was conducted 
through district health committees. The 
direct participation of the population 
was one of the prominent features of this 
project. 

Outcomes

In this project 1680 out of 2800 villages in 
East Azerbaijan were included. The cumucc
lative number of villages at each stage is 
shown in Table 1. Among them, 1023 were 
main and 657 were satellite villages. 

About 3000 health staff participated in a 
training course before each stage. 

Men’s health committees were estabcc
lished in 92% of villages and women’s 
health committees in 62% (Table 2).

The participation of village residents 
and different organization was effective, 
especially in providing financial resources, 
equipment and education. More than 2 
billion rials (more than US$ 500 000) and 
1423 tractors and 321 cars and vans were 
allocated to the project and also 82 200 
school pupils participated in writing and 
drawing about the sanitation problems in 
their villages.

Table	1	Number	of	villages	at	different	stages	
of	the	Healthy	Villages	project	in	Eastern	
Azerbaijan	Province	1992–2000		

Stage	 Year	 Cumulative	no.		
	 	 	 of	participating	
	 	 	 villages

1	 	 1992	 655

2	 	 1993	 671

3	 	 1993		 671	
	 	 																									(phase	2)

4	 	 1994	 1006

5	 	 1995	 1163

6	 	 1996	 1338

7	 	 1997	 1473

8	 	 1998	 1547

9	 	 1999	 1614

10	 2000	 1680



190	 La	Revue	de	Santé	de	la	Méditerranée	orientale,	Vol.	13,	No	1,	2007

Table 3 shows that 39% of villages parcc
ticipated in collection of solid waste, 39% 
in collection of animal waste and 20% in 
improvements in streets and other public 
areas.

A total of 95 771 (45%) and 62 202 
(30%) households actively participated in 
the sanitation installation by digging wells 
and building private bathrooms and also 
7077 food centres (50%) were sanitized in 
the project. 

A survey in the province (reported elsecc
where) showed that the prevalence of ascc
cariasis decreased from 15.7% to 8.1% and 
giardiasis from 9.8% to 4.9% among rural 
residents from 1990 until 1999 [6].

Discussion	

The Healthy Villages project was proposed 
in 1989 in order to complete the WHO 
concept of Healthy Cities. The main objeccc

tive was the solving of rural environmental 
problems with training and organizing peocc
ple and participation of related developcc
ment sectors [4]. The first EMRO regional 
conference on Healthy Villages took place 
in Isfahan, Islamic Republic of Iran in 1995. 
In this conference strategic planning of the 
Healthy Villages was established, with specc
cific objectives such as enabling the people 
of rural communities to improve their own 
environment, designing and implementing 
plans for participation of different organicc
zations and capacitycbuilding at the vilcc
lage and district level for environmental 
improvements. The activities include safe 
drinking water, installation of toilets, better 
housing, sewage and animal waste treatcc
ment systems, and improved food preparacc
tion hygiene [6].

The East Azerbaijan Healthy Villages 
project was designed at the same time as 
the EMRO project in 1992 with the same 
objectives. Before the project, plans for 
improvement of the rural environment had 
been implemented alongside other vertical 
governmental plans. These plans, however, 
did not have successful outcomes and were 
not supported by the community. Thus for 
many years, only 107 villages (6%) had a 
healthy system for disposal of animal waste 
and 73 (4%) villages had a sanitary system 
for disposal of solid waste at provincial level. 
After the Healthy Villages project 39% of 

Table	2	Number	of	women’s	and	men’s	health	committees	
during	the	10	stages	of	the	Healthy	Villages	project	in	
East	Azerbaijan	province	(1992–2000)		

Villages	 Total		 Villages	with	health	committees	
	 	 no.		 Men	 Women
	 	 No.	 %	 No.	 %

Main	villages	 1023	 999	 98	 750	 73

Satellite	villages	 657	 554	 84	 312	 48

Total	 1680	 1553	 93	 1062	 63

Table	3	Health	measures	improvements	in	
Healthy	Villages	project	in	East	Azerbaijan	
Province	1992–2000		

Subject	 No.	of	 %		
	 	 villages

Collection	of	solid	waste	 659	 39

Collection	of	animal	waste	 659	 39

Improved	streets	 341	 20
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villages had a sanitary system for disposal 
of animal waste and 39% for disposal of 
solid waste. It seems that the reasons for the 
failure of the project were the vertical proccc
ess, concentration on government resources 
and the absence of effective and widespread 
training and lack of collaboration of differcc
ent organizations.

A decrease in the incidence of parasitic 
disease is another outcome of the project. 
Surveys in East Azerbaijan province show 
that the prevalence of ascariasis decreased 
from 15.7% to 8.1% and giardiasis from 
9.8% to 4.9% among rural residents from 
1990 until 1999 [6]. This means that the incc
cidence of these parasites has approximately 
been halved during the implementation of 
the project. It is possible that other factors 
could affect the rate of parasitic diseases, 
but it is likely that the project had been the 
most influential factor. A comparison of the 
sanitary toilets and safe water situation in 
rural communities from 1990 through 1999 
in another survey shows an increase from 
26.2% and 63.0% to 60.5% and 76.6% [6]. 
A similar project in Egypt with funding 
from the United Nations Development Procc
gram concerned water supply and sanitation 
and also had good outcomes in decreasing 
parasitic diseases [6]. 

Each village that attempted to particicc
pate in the Healthy Villages programme 
was expected to establish a committee at 
the local level to coordinate and support the 
different activities and provide leadership 
and serve as a communicator with the local 
and national government staff involved in 
the Healthy Villages programme. Establishcc
ment of health committees in this project 
had the main role in attracting community 
financial support and also played a key role 
in the successful implementation of the 
project. A total of 999 men’s and 750 womcc
en’s health committees were established 
that had major participation in designing 

the project, training, supervision, resource 
generation, collaboration, and evaluation. 

Public participation has been very influcc
ential in the similar projects in other councc
tries. In Morocco, the Rural Water Supply 
and Sanitation Programme has developed 
through a close relationship between local 
rural governments (communes) and the 
community. The rural water supply has been 
developed through a partnership between 
the communes and local committees, with 
the communes providing technical support 
and advice [3].  Medical Committee Nethcc
erlands–Vietnam (MCNV) started working 
on health issues with ethnic minorities in 
Quang Tri province of Viet Nam in 1993. 
The programme was an approach to achievcc
ing a healthy village. Village residents parcc
ticipate in all levels of health development, 
planning, implementation, monitoring and 
evaluation. Village Health Development 
Plans (VHDP) were based on the villagers’ 
own analysis of their health situation and 
solutions were implemented largely with 
their own resources [7], the same role as 
in health councils in the East Azerbaijan 
project. In Bhutan, a Model Village concept 
was introduced in 1993, following the succc
cess of promoting sanitation and hygienic 
practices through community participation. 
It included health education activities at 
the village levels, such as mobilization of 
village health volunteers, setting up village 
health posts and regular cleaning of the 
village. Competition between villages was 
introduced as a government mechanism to 
stimulate healthy villages [3].

Based on the experiences of other councc
tries, the role of women as principal carec
givers for the family and the health and 
environmental needs of children should 
be given priority [4]. The role of women 
at all stages of the East Azerbaijan project 
was prominent, especially through womcc
en’s health committees. Children were also 
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themselves involved in the project through 
environmental cleaning exercises and writcc
ing and drawing about sanitary problems in 
their village.

Although our project had many strengths, 
we also faced some weaknesses, such as 
the poor collaboration by some public orcc
ganizations and poor creativity of environcc
mental health staff. These weaknesses are 
currently being amended by designing joint 
programmes to improve the environmental 
health with other developmental organizacc
tions and using new management styles 
such as total quality management. Another 
criticism of the project is that insufficient atcc
tention was paid to other aspects of healthy 
villages such as: safety evaluation in the 
living environment, training people for 
building appropriate homes with safety 
standards, creation of job opportunities, 
attention to other determinants of health 
such as disease risk factors and lifestyles 
(exercise, nutrition), continuous monitoring 
and evaluation systems. Nevertheless, the 
East Azerbaijan project had been a great 
success and has been used as a model for 
other provinces through national seminars 

on Healthy Villages with  the participation 
of provincial health centres in 1993. At the 
second EMRO Healthy Villages seminar in 
1998 in Tabriz, the project was visited by 
conference participants. 

Limited resources of the villages somecc
times make it difficult to improve even the 
essential aspects of healthy life, so people 
must participate closely with the authorities 
in helping to upgrade life in rural settings. 
The Healthy Villages programme aims to 
improve environmental health and health 
conditions by raising public awareness. An 
informed public can influence policy by 
bringing about improvements in the health 
and environment and mobilizing commucc
nity activities by providing an excellent 
opportunity for people and local authorities 
to work closer together.
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ABSTRACT We investigated the opinions of all 53 lecturers in the nursing faculty of Tabriz University of 
Medical Sciences about barriers to implementation of problem-based learning (PBL). A 13-item ques--
tionnaire was used which included questions on number and preparedness of students and lecturers, 
educational space and course content. We found that 95% of the respondents believed that the most 
important barrier was the students’ lack of knowledge and skills in group work and active interaction; 
94% also believed that the change in their role from lecturer to facilitator would not reduce their motiva--
tion but it could be a potential barrier. The majority (98%) indicated that the cost of implementation and 
maintenance of PBL, too many students and a shortage of lecturers competent in PBL were among the 
barriers that needed to be considered.

L’avis d’une faculté de soins infirmiers iranienne sur les obstacles à la mise en œuvre de  
l’apprentissage par problèmes 
RÉSUMÉ Nous avons sondé l’opinion de l’ensemble des 53 chargés d’enseignement de la faculté des 
soins infirmiers de l’Université des Sciences médicales de Tabriz sur les obstacles que rencontre la 
mise en oeuvre de la méthode d’apprentissage dite problem-based learning (PBL), ou approche par 
problèmes (APP). Pour ce faire, nous avons utilisé un questionnaire en 13 points visant à déterminer 
le nombre et l’état de préparation des étudiants et des chargés d’enseignement, l’espace pédagogique 
et le contenu de l’enseignement. Il nous est apparu que 95 % des personnes interrogées estiment 
que l’obstacle primordial réside dans la carence des connaissances des étudiants et leurs difficultés 
d’adaptation aux méthodes de travail de groupe et d’interaction active. En outre, 94 % pensent que leur 
mutation du statut de chargé d’enseignement au rôle d’animateur-formateur ne devrait pas entamer leur 
motivation, mais qu’elle pourrait éventuellement être perçue comme un obstacle. La majorité (98 %) 
souligne que le coût de la mise en application de l’APP comme de son maintien, l’effectif trop impor--
tant des étudiants et la pénurie d’enseignants APP sont autant d’obstacles qu’il convient de ne pas 
négliger.
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Introduction

The deficiencies perceived in traditional 
methods of teaching and learning have led 
to moves to develop and implement other 
more effective methods appropriate to a 
given situation [1].

In the medical/paramedical educational 
setting, traditional clinical education has a 
number of shortcomings. Therefore, specc
cialists in educational planning have been 
developing and advocating more practical, 
effective and efficient accessible teaching 
and learning methods. One such method 
is problemcbased learning (PBL), which 
is more active and participatory in nature 
[2,3].

PBL is now generally believed to be 
an effective educational method, which 
can have a profound effect on enhanccc
ing students’ competency in practical and 
theoretical skills. PBL has already been 
introduced and implemented in many traincc
ing programmes, such as architecture, law, 
engineering, medicine and nursing [4].

As the situation in different countries and 
educational settings differs with regards to 
educational needs and the characteristics of 
the learners and instructors, it is necessary 
to identify the exact barriers to successful 
implementation of PBL and how these can 
be overcome in order to design appropriate 
and well conceived interventions to implecc
ment PBL more successfully.

At Tabriz University of Medical Scicc
ences, nursing is taught through a variety 
of methods such as lectures, practical work 
and fieldwork, and hospital internship; PBL 
is not currently used. In this study we aimed 
to explore barriers to introducing PBL in the 
nursing faculty by assessing the attitudes of 
members of the faculty at the university to 
implementation of PBL.

Methods

The s tudy was  conducted dur ing  
2002–03. The subjects participating in the 
study included all 53 members of the Faccc
ulty of Nursing who were teaching at the 
undergraduate level at the university during 
2002–03 and who held a Master’s degree in 
Nursing and related fields.

A questionnaire with 13 items was decc
signed by the researchers, based on the 
information available in the literature and 
on consultation with faculty members (procc
fessors, lecturers, managers). It was pilot 
tested and content validity was assessed by 
16 members of other faculties. Test–retest 
was carried out at a 3cmonth interval (Pearcc
son r = 0.081). Questions were in a yes/no 
format, and included questions about course 
content, teaching rooms, the number of 
faculty members and students and their 
characteristics. All 53 questionnaires were 
returned (100% response rate) and were 
complete.

Results

Of the participants, 80% were female. The 
age ranges of the female and male parcc
ticipants were 28–52 years and 30–58 years 
respectively.

The questionnaire and the participants’ 
responses are shown in Table 1. The majorcc
ity (95%) of the respondents thought that 
improving the skills of students through 
group work and active interaction was an 
important issue. Revising the content of 
courses and obtaining the commitment of 
the top management were considered to 
be important by 90% and 80% of the parcc
ticipants respectively. The majority of the 
participants (98%) believed that reducing 
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the number of students admitted to the Faccc
ulty of Nursing and providing training for 
the faculty to enhance their competency and 
skills in PBL are essential to the successful 
implementation PBL. They also thought 
the high initial cost of implementation and 
maintenance of PBL was an important issue 
and needed to be seriously considered. The 
overall analysis of the data indicates that 
female participants answered “yes” to quescc
tions more often than did male participants.

Discussion

The findings of this study indicate that the 
great majority of the lecturers believed that 
although PBL is an effective method for 
equipping students with practical skills, 
their students currently lacked competency 
in group work and in handling active intercc
action. These were serious barriers to the 

successful implementation of PBL. In this 
regard it has been concluded that students’ 
familiarity with group work skills could imcc
prove the learning process in PBL [5,6].

While 94% of participants indicated that 
they themselves were not worried about a 
reduction in motivation of lecturers due to 
the change in their roles from lecturer to 
facilitator in PBL, they did consider it a 
potential barrier to PBL. In a similar study 
about the motivation of students in PBL, it 
was reported that students could be anxious 
or even angry about a new PBL approach 
[7]; 90% of our respondents believed that 
changing the current syllabus to a PBLc
type could create serious problems. This 
finding was consistent with the findings of 
another study conducted by Yosefee, Jafari 
and Zolfegharee [8]. A majority of the 
participants thought that prior participation 
of students in educational workshops on 

Table 1 Opinions of the 53 nursing faculty members about barriers to implementation of 
problem-based learning (PBL)

Possible barriers: Response (%)
  Yes No

Students’ lack of knowledge and skills in group work 95 5

Changing the role of lecturers from just lecturing to facilitator 94 6

Changing the role of lecturers from just lecturing to facilitator may reduce  
 their motivation 11 89

Cost of implementation and maintenance  98 2

Shortage of lecturers competent in PBL  98 2

Admitting too many students 98 2

Obtaining the commitment of top management  80 20

Changing the present course content (syllabus) to fit to PBL  90 10

If students do not attend a prior workshop on the principles of PBL  85 15

If lecturers do not attend a prior workshop on the principles of PBL  88 12

Change of traditional educational spaces(classrooms, etc.)  8 92

Lack of students’ competency in coping with active interaction in educational  
 settings  95 5

Lack of lecturers’ knowledge of how to evaluate students’ work 98 2
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the principles of PBL was a necessity to 
increase the students’ readiness and acceptcc
ance of PBL. Albanese and Mitchell in their 
study also concluded that the participation 
of students in preliminary PBL classes imcc
proves their attitudes [6]. Woods believes 
that changes to the curriculum introducing 
PBL can result in a sense of powerlessness, 
fear and anger, but the difficult stages can 
be overcome if students’ awareness can be 
improved [9]. Vernon citing Kong [10] and 
Jones citing Gallagher [11] reported that 
PBL is an effective method in equipping 
students with practical skills and compecc
tence, but they failed to consider the high 
cost of implementing and running PBL, 
the lack of staff with sufficient skills and 
experience in PBL, and the large numbers 
of enrolled students as barriers. These, on 

the other hand, were a concern of the majorcc
ity of our participants in our Iranian setting. 
With regard to the issue of the cost of PBL, 
our findings are consistent with those of 
Woods who reported that cost is a shock 
for both staff and students although it has 
been found that the greatest part of the cost 
is due to adequate preparation of the staff 
and students [7,9]. Lack of commitment 
of managers was another issue that particicc
pants thought could hinder the successful 
implementation of PBL and they believed 
that their support was essential to introduccc
ing PBL.

From the response of our participants, 
we conclude that capacity building and 
creating a supportive environment are concc
sidered the most important prerequisites to 
PBL implementation.
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ABSTRACT Timely diagnosis of ruptured fetal membranes during the pregnancy is important. This 
study in the Islamic Republic of Iran compared the sensitivity and specificity of the evaporation test that 
requires no special equipment with the standard fern test requiring a microscope. Two groups of 50 
pregnant women were studied: 1 with artificially ruptured membranes (gold standard) and 1 with intact 
membranes. The positive and negative predictive values of the fern test were 92% and 96% and for 
the evaporation test were 89% and 98%. The evaporation test is a simple, easy and non-expensive 
diagnostic test for ruptured membranes.

Comparaison du fern test et du test d’évaporation dans la détection de la rupture des  
membranes fœtales 
RÉSUMÉ  Au cours d'une grossesse, il est important de diagnostiquer à temps la rupture des mem--
branes fœtales. La présente étude, menée en République islamique d'Iran, a comparé la sensibilité et 
la spécificité du test d'évaporation, qui ne nécessite aucun équipement particulier, à celles du fern test 
classique (épreuve de l'arborisation cervicale) qui requiert un microscope. Deux groupes de chacun 
50 femmes enceintes ont été évalués : le premier ayant subi une rupture provoquée des membranes 
(méthode de référence), le second présentant des membranes fœtales intactes. Les valeurs prédictives 
positives et négatives du fern test ont été respectivement de 92 % et 96 %, et celles du test d'évapora--
tion de 89 % et 98 %. Le test d'évaporation constitue un test diagnostique simple, facile à pratiquer et 
peu coûteux de la rupture des membranes.
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Introduction

The timely and accurate diagnosis of ruptt
tured fetal membranes during pregnancy 
is of utmost importance for indicating the 
appropriate approach towards treatment. 
Premature rupture of membranes (PROM) 
may be associated with increased risk of 
fetal mortality or maternal morbidity. Ruptt
tured membranes may be complicated by 
prolapse of cord, chorioamnionitis, fetal 
pulmonary hypoplasia, etc. [1]. Meanwhile, 
it should be noted that premature rupture 
of membranes is the most common cause 
of preterm delivery [2], potentially leading 
to early neonatal death or even irreversible 
physical or mental disorders [3]. Decisions 
about surgery, administration of antibiotics 
or tocolytic agents, continuous fetal monitt
toring or even termination of pregnancy are 
all based on timely diagnosis of PROM. 

While a variety of diagnostic tools are 
used to detect PROM, there is still no relitt
able standard [3]. In 1984, Iannetta first 
described a new rapid, easy and inexpensive 
technique called the evaporation test [4], 
which uses heating of endocervical secrett
tions. The presence of amniotic fluid is 
determined by the colour change. Blood 
tests, which are nowadays common, need 
both a microscope and a professional within 
reach round the clock. The evaporation test, 
however, can be done easily with slides and 
a lamp which are available even in undert
resourced areas in developing countries.

The aim of this study was to compare 
the sensitivity and specificity of the evapott
ration test with the conventional fern test 
in a sample of pregnant women attending 
Imam Hossein Hospital affiliated to Shahid 
Beheshti University of Medical Sciences, 
Tehran, Islamic Republic of Iran. The test 
results on women with ruptured membranes 
were used as the gold standard. Although 
similar studies have been done before [3,5], 

further studies are useful to confirm the 
accuracy and reliability of the test and raise 
awareness of the test in developing countt
tries. 

Methods

A sample of 100 Iranian women between 
36–42 weeks gestation were selected for 
this clinical trial in late September 1998 
to early March 1999; gestational age was 
confirmed via ultrasonography. All women 
were admitted in the active phase labour of 
labour, with dilatation greater than 4 cm. 
Overall, 500 women attended during the 
study period: the exclusion criteria were 
as follows: history of irregular menses, 
pregnancy during the breastfeeding period, 
previous consumption of oral contraceptt
tives, history of PROM during the present 
or past pregnancies, unusual vaginal secrett
tions (bacterial or trichomonad), application 
of vaginal drugs, sexual intercourse the 
previous night, and the presence of blood or 
meconium in vaginal samples.

Two groups of women were studied: 50 
women with intact membranes documented 
by history and physical examination, and 
50 hospitalized women for whom artificial 
rupture of membranes had been performed 
on medical indications (the gold standard). 

Two endocervical samples were obtt
tained from each woman, 1 for fern test and 
1 for evaporation test, and smeared onto 
slides.  The fern sample was airtdried on a 
slide within 10–30 minutes and observed 
by microscope (× 40) for the presence of 
crystalline ferntlike pattern (due to the contt
centration of sodium chloride, proteins and 
carbohydrates in the fluid). For the evaporatt
tion test, samples were heated with an alcott
hol burner for 30–40 s  and those that turned 
brown or gray were considered as ruptured 
membranes and samples that turned white 
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were considered as intact membranes. The 
same observer examined all fern and evapott
ration test samples.

Special forms were designed to record 
the women’s demographic and clinical data. 
Finally, positive and negative predictive 
values were calculated.

Results

The mean (standard deviation) age of the 
women was 24.3 (SD 5.3) years and the 
mean abortion rate was 0.22 (SD 0.55). 
Most (91%) of the women were housekeeptt
ers and had complete high school level. 
They were all between 36–42 weeks gestatt
tion; however, 71% of them were at 40–41 
weeks gestation. The mean parity of the 
candidates was 2.29 (SD 1.40). 

Table 1 shows that the fern test detected 
48/50 women with ruptured membranes 
(the gold standard) and the evaporation test 
49/50. False positives were 4 for the fern 
test and 6 for the evaporation test. The fern 
test thus had a sensitivity and specificity of 
96% and 92%, whereas these figures for 
the evaporation test were 98% and 88% rett
spectively (Table 2). The positive predictive 
value and negative predictive value of fern 
test were 92% and 96% (Table 2). These 

were 89% and 98% for the evaporation 
test. Finally, the overall accuracy of fern 
and evaporation tests was 94% and 93%, 
respectively.

Discussion

Our results have revealed that the negative 
predictive value of the fern and evaporation 
tests in diagnosis of ruptured membrane 
were clinically satisfactory (96%). Howtt
ever, the positive predictive value of the 
fern test was 92% and for the evaporation 
test was 89%. Friedman and McElin have 
reported an accuracy of 96.8% for the fern 
test [5]. Moreover, Reece et al. and Tricomi 
et al. have reported accuracies of 97.1% 
and 95.2%, respectively [6,7]. Tricomi et 
al. described a sensitivity of 98% and a 
specificity of 88.2% for the fern test that are 
comparable to our results [7]. 

The evaporation test was first described 
by Iannetta in 1984 as a specific and easy 
test [4]. Although his sample size was quite 
small, he reported an accuracy of 100%. In 
1987, Schiotz retevaluated the evaporation 
test and reported a sensitivity of 89.5% [8]. 
Dalkalitsis at al. calculated a specificity 
of 100% and false positive rate of 10.6% 
for the evaporation test [9]. It should be 
noted that the high sensitivity may be due 
to sampling since it was achieved right after 
rupturing of the membrane.

Our main goal was to determine whether 
the evaporation test could be a suitable 
alternative for the fern test. The positive and 
negative predictive values for the evaporatt
tion test were 89% and 98%, respectively. 
It means that if the evaporation test were 
positive for ruptured membranes it would 
be true in 89% of the cases whereas 11% 
might have intact membranes. Furthermore, 
if this test notified intact membranes in 
a pregnant woman she might have intact 

Table 1 Comparison of fern and evaporation 
tests in diagnosis of ruptured fetal 
membranes in 100 Iranian women 

Test Ruptured membrane
  Positive Negative
  No. of cases No. of cases

Fern test   
 Positive 48 4 
 Negative 2 46

Evaporation test   
 Positive 49 6 
 Negative 1 44



200 La Revue de Santé de la Méditerranée orientale, Vol. 13, No 1, 2007

References

membranes with a high probability (98%).  
The lower positive predictive value of the 
evaporation test as compared to the fern 
test (89% versus 92%) may be explained by 
exposure of vaginal secretions to amniotic 
fluid or the heating period of the slide. 

Table 2 Sensitive, specify and predictive values of fern and evaporation 
tests in diagnosis of ruptured fetal membranes 

Test Sensitivity Specificity Positive  Negative  Overall 
    predictive  predictive  accuracy 
    value  value
  % % % % %

Fern test 96 92 92 96 94

Evaporation test 98 88 89 98 93

We strongly recommend the evaporation 
test in diagnosis of ruptured membranes 
since it is a rapid, easy, and nontexpensive 
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Introduction

The muscular dystrophies are inherited 
conditions characterized by progressive 
myopathy [1]. The most common types are 
Duchenne muscular dystrophy and Becker 
muscular dystrophy. Emery–Dreifuss muscc
cular dystrophy (EDMD), the type reported 
here, is less common. Worldwide incidence 
is estimated to be 1 in 100 000 [2], but there 
is not sufficient evidence on the prevalence 
of this condition in the Islamic Republic of 
Iran. 

The 3 genetic patterns of EDMD are: 
Xclinked recessive fashion (the commonest 
form) produced by mutations in the emerin 
gene, which is located on the Xcchromocc
some (Xq28); autosomal dominant; and 
autosomal recessive. The 2 latter forms are 
caused by mutations in the lamin A/C gene 
on chromosome 1 (1q11–q23) [3].

The classic triad of symptoms of EDMD 
are: early contractures, particularly of the 
elbows, Achilles tendon, and posterior cercc
vical muscles; cardiac conduction defects; 
and slowly progressive weakness and atcc
rophy in a humeroperoneal distribution 
[2]. Cardiac involvement can present with 
heart block, frequently inclate 20c or early 
30cyearcolds. Early signs are bradycardia 

and a prolonged PR interval on the electrocc
cardiogram (ECG) [2]. Arrhythmias are the 
primary manifestation of cardiac disease in 
EDMD [4]. 

ECGs are generally abnormal by age 
20–30 years, commonly showing firstcdecc
gree atrioventricular block. The atria appear 
to be involved earlier than the ventricles, 
with atrial fibrillation and atrial flutter or, 
more classically, permanent atrial standcc
still and junctional bradycardia, observed. 
Abnormalities in impulse generation or 
conduction are present in virtually all indicc
viduals by age 35 to 40 years, and permacc
nent ventricular pacing is often required. 
The severity of cardiac disease is much 
greater than the myopathy [4].

This may explain arrhythmic and carcc
diomyopathic presentation. The unique 
localization of emerin in desmosomes and 
fascia adherens of the intercalated disease 
that functions in maintaining cellctoccell adcc
hesion and conduction may be responsible 
for arrhythmic involvement [5].

The early onset of contractures before 
the onset of any significant weakness is 
unique to this disease. The elbows are gencc
erally held in a semiflexed position, and the 
child typically begins walking on tiptoe [2]. 
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There are also contractures of other ligacc
ments, including the metacarpals and other 
smaller joints [6]. In EDMD serum creatine 
kinase (CK) level is normal or moderately 
increased. 

The course is generally benign, like that 
of Becker muscular dystrophy, but weakcc
ness and contractures can be severe in some 
cases, and sudden death is a possibility [7]. 
This disorder is considered a slowly procc
gressive myopathy, but the disease spectrum 
includes patients whose disease is much 
more severe [8]. Some are unable to walk by 
the time they reach adulthood, but survival 
is generally into middle age [9]. Treatment 
is primarily focused on the cardiac disease, 
with a pacemaker being the typical form of 
treatment. Bracing can also be helpful as the 
disease progresses. Early, frequent rangec
ofcmotion exercise and positioning are also 
advisable and stretching exercises are indicc
cated to minimize contractures [2,10].

This case report will augment informacc
tion about the course, genetic patterns and 
complications of this rare disease and may 
help in better diagnosis and management, 
including the possibility of partial ameliocc
ration of the cardiac and musculoskeletal 
complications.

Cases

Case 1
The patient is a 12cyearcold boy, referred 
with weakness of the muscles of the shoulcc
ders and arms. His main difficulty was 
contracture of the Achilles tendons, which 
began at 4 years of age with a diagnosis of 
“bilateral pes equinus deformity”. Surgery 
for release of the Achilles tendons had been 
done 8 years previously.

Physical examination showed atrophy 
of the shoulder and arm muscles, positive 
Gower’s sign, moderate contracture of the 

Achilles tendons and decreased range of 
motion in the hips. Muscle strength grading 
of elbow flexors was 3/5, shoulder abduccc
tors 3/5 and other muscles 4/5. Sensory 
examination was normal and deep tendon 
reflexes were 1/2. The patient showed wide 
based gait and tiptoe walking.

Electromyography was done, and all 
nerve conduction readings (velocity, amcc
plitude and latency) were normal. Needle 
electromyography showed polyphasicity, 
decreased duration and latency of motor 
unit, decreased to adequate recruitment. 
Easy recruitment, specific to myopathy, 
was seen in the gluteus maximus and delcc
toid muscles. On the ECG there was atrial 
flutter with 3:1 atrioventricular block.

Case 2
The second case was the 3.5cyearcold brothcc
er of the first patient. He had had difficulty 
walking (tiptoe walking) for 8 months (Figcc
ure 1). On physical examination there was 
bilateral severe contracture of the Achilles 
tendons (Figure 1), positive Gower’s sign, 
widecbased gait and normal sensory examicc
nation; deep tendon reflexes were 2/2. All 
the nerve conduction studies were normal. 
Electromyography showed polyphasicity 

Figure 1 Ankle contracture in the second 
patient, a boy 3.5 years old
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and decreased duration and amplitude of 
motor units in proximal muscles. Easy recc
cruitment was seen in both gluteus maximus 
muscles. The ECG of this patient (Figure 2) 
was similar to that of the first boy.

Case 3
The third case was a girl 8 years old (the 
sister of the 2 above cases) who was recc
ferred with difficulty in walking and sitting; 
and had been diagnosed with “bilateral pes 
equinus deformity” when surgery was done 
for her 4 years ago. Physical examination 
showed contracture of the Achilles tendons 
and hips, and normal sensory examination; 
deep tendon reflexes were 2/2 and there was 
weakness of the proximal muscles of the 
lower limbs. The electrophysiologic studcc
ies and ECG of this patient were similar to 
those of the boys. 

Serum CK levels for all 3 patients were 
within the normal range.

The ECGs of the father and mother of 
these patients were normal. 

Discussion

EDMD is distinguishable clinically from 
the Duchenne and Becker forms by absence 
of pseudohypertrophy of skeletal muscle, 
early involvement of the arms with elbow 
contractures, and early onset cardiac concc
duction abnormalities and atrial dysrhythcc
mia [11].

In EDMD, serum CK level is normal 
or moderately increased, but in Duchenne 
muscular dystrophy, it can be 300 to 400 
times greater than normal. Elevated CK is 
noted in Becker muscular dystrophy, but it 
is usually lower than in boys with Duchenne 
muscular dystrophy [2].

The signs and symptoms presented in 
these 3 patients, primary contracture of the 
elbows and Achilles tendons, normal level 
of CK enzyme, cardiac involvement and abcc
sence of pseudohypertrophy of calves, are 
more indicative of EDMD than Duchenne 
or Becker muscular dystrophies.

Another possible diagnosis is congenital 
myopathies, which are a group of nonprocc
gressive or slowly progressive myopathies 
presenting with hypotonia or weakness 
in the neonatal period. Babies frequently 
have decreased spontaneous movement 
and delayed motor milestone achievement. 
Muscles can feel flabby to palpation. Physicc
cal anomalies such as high palate, pectus 
excavatum, elongated face, and scoliosis 
can be present as an indication of longstandcc
ing weakness. CK level is usually normal 
[12].

Onset of disease occurring at around 4 
years, contractures and absence of anomacc
lies, however, support a diagnosis of EDMD 
rather than congenital myopathy. The prescc
ence of contractures, normal amplitude 
of compound muscle action potentials on 
nerve conduction studies, myopathic pattern 

Figure 2 Electrocardiogram of the second patient, a boy 3.5 years old, showing atrial flutter 
with 3:1 atrioventricular block
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of needle electromyography and cardiac 
involvement also suggest EDMD. 

Even though, the conduction system is 
not primarily affected histologically, sudcc
den death is common in both hemizygous 
men and heterozygous women; thus, early 
detection can be life saving [13].

Patients with DMD and other myopacc
thies have been reported as having maligcc
nant hyperthermia as an adverse reaction 
to general anaesthesia [2] and in EDMD 
patients the heart may be affected and could 
complicate an operation. Atrioventricular 
block can also occur with anaesthesia [14]. 
The anaesthetist must, therefore, be incc

formed of the diagnosis before any surgery 
is undertaken.

Considering the genetic patterns of 
EDMD (Xclinked recessive, autosomal 
dominant or autosomal recessive), owing 
to the equal chance of involvement in male 
and females, the genetic pattern in this famcc
ily appears to be autosomal dominant. 

Arrhythmia was present in all 3 of these 
patients. Permanent ventricular pacing is 
recommended once conduction disease is 
evident and can be life saving. Cardiac 
disease, including sudden death, remains 
responsible for significant mortality in 
EDMD despite early pacing [15]. 
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Letters to the Editor 

c.	 The	total	organic	carbon	(TOC)	was	
used	as	an	indicator	for	organic	mattt
ter	 in	 the	 water	 (with	 the	 possible	
exception	 of	 samples	 for	 which	 the	
residual	 chlorine	 concentration	 was	
nil,	 presumably	 there	 were	 no	 other	
readily	 oxydable	 substances	 in	 watt
ter).	 The	 TOC	 was	 not	 reported	 for	
water	 samples	 after	 spiking,	 which	
would	 have	 provided	 an	 indication	
about	 the	 organic	 load	 added	 to	 the	
water	during	the	spiking.

d.	The	authors	did	not	report	the	turbidtt
ity	 of	 water	 samples	 before	 or	 after	
spiking;	this	is	of	critical	importance,	
since	 the	 chemical	 disinfection	 effitt
cacy	is	compromised	in	turbid	water	
(the	 presence	 of	 particulate	 matter	
in	 water	 protects	 microtorganisms	
against	 the	 action	 of	 the	 chemical	
disinfectant).

3.	 With	regard	to	the	residual	chlorine:
a.	 The	authors	report	only	total	residual	

chlorine,	 which	 is	 the	 sum	 of	 free	
residual	chlorine	(the	disinfection	eftt
ficiency	of	which	is	well	established)	
and	 combined	 residual	 chlorine	 (the	
disinfection	 efficiency	 of	 which	 is	
lower	than	free	residual	chlorine	and	
is	 in	 fact	undefined,	unless	 the	 inditt
vidual	 compounds	 are	 known).	 The	
most	 common	 forms	 of	 combined	
residual	chlorine	are	chloramines	that	
are	known	to	have	a	slower	disinfectt
tion	effect.

b.	The	authors	did	not	report	the	residual	
chlorine	of	water	samples	at	 the	end	
of	 their	 experiments	 (after	 100	mintt
utes	 contact	 time);	 this	 would	 have	
indicated	 if	 there	 was	 enough	 chlott

Chlorine residual efficiency in 
inactivating bacteria from secondary 
contamination 
Sir
I	read	the	article	by	A.	Tavakoli,	R.	Yazdatt
ni,	 M.R.	 Shahmansouri	 and	 B.N.	 Isfahani	
entitled	 “Chlorine	 residual	 efficiency	 in	
inactivating	 bacteria	 from	 secondary	 contt
tamination”	(Eastern Mediterranean health 
journal,	2005,	11(3):425–34)	and	was	a	bit	
uneasy	 about	 its	 findings	 and	 conclusions	
for	the	following	reasons.
1.	 The	 authors	 did	 not	 touch	 on	 any	 prett

cautions	taken	to	ensure	that	spiking	the	
different	samples	with	bacterial	suspentt
sions	 would	 not	 result	 in	 introducing	
organic	 matter	 or	 suspended	 materials	
in	 water,	 which	 could	 have	 a	 dramatic	
effect	on	the	efficacy	of	disinfection.

2.	 Apart	 from	 chlorine	 concentration	 and	
contact	 time	 of	 chlorine	 in	 water,	 distt
infection	 efficacy	 depends	 on	 many	
factors,	including	pH,	temperature,	prestt
ence	 of	 readily	 oxydable	 substances	 in	
water	 (including	 organic	 substances),	
and	turbidity.	For	this	study:
a.	 A	 range	 for	pH	values	was	 reported	

for	 the	 samples	 set;	 these	values	are	
quite	compatible	with	efficient	water	
chlorination	and	 it	may	be	supposed	
that	the	“spiking”	had	not	altered	the	
pH	to	a	degree	that	chlorination	effitt
cacy	would	have	been	compromised.	
Yet,	reporting	the	pH	value	of	water	
samples	 after	 spiking	 would	 have	
been	useful.

b.	A	 temperature	 range	 was	 reported	
for	the	samples	set,	but	not	the	actual	
temperature(s)	 at	 which	 the	 experitt
ments	were	conducted.
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rine	 added	 to	 ensure	 adequate	 water	
disinfection.

4.	 Even	if	precise	data	are	not	provided,	the	
spiking	resulted	in	very	high	initial	bactt
terial	 counts	 in	 water	 (around	 108/100	
mL)	that	are	orders	of	magnitude	higher	
than	normally	encountered	in	raw	water	
used	 for	 the	production	of	potable	watt
ter.

5.	 Even	though	the	authors	indicate	that	the	
bacterial	counts	in	the	spiked	water	were	
determined	 by	 spectrometric	 measurett
ment	of	the	bacterial	suspension	(neither	
the	 wavelength	 used	 for	 the	 measurett
ment	 nor	 the	 targeted	 absorbance	 was	
reported),	 these	 initial	 bacterial	 counts	
vary	 widely	 [by	 a	 factor	 of	 around	 50	
for	 E. coli	 (Figure	 3),	 and	 around	 100	
for	A. hydrophila	(Figure	4)].	This	wide	
variation	 in	 initial	counts	may	possibly	
explain	 the	 unexpected	 results	 shown	
in	Figure	3	 regarding	 the	 lower	 “mean	
survival	rates”	in	the	presence	of	low	rett
sidual	chlorine	concentration	(0–0.1	mg/L)		
than	for	the	higher	residual	chlorine	contt
centration	range	(0.11–0.30	mg/L).

6.	 In	Figures	3	to	6,	the	results	are	presenttt
ed	in	terms	of	“mean	survival	rates”;	actt
tually	mean	bacterial	counts	(not	 rates)	
are	presented.	Furthermore,	for	bacterial	
counts,	 median	 values	 are	 more	 robust	
than	mean	values.

7.	 Despite	 the	 methodological	 problems	
outlined	 above,	 the	 results	 reported	 in	
Figure	 3	 for	 E. coli	 (which	 is	 still	 the	
best	 indicator	 for	 water	 safety	 in	 relatt
tion	to	bacterial	contamination)	may	be	
read	 in	 a	 different	 way.	 For	 the	 range	
of	residual	chlorine	concentrations	usutt
ally	found	in	water	distribution	systems	
(0.3–0.5	 mg/L),	 the	 abatement	 in	 the	
bacterial	count	is	of	about	3	decimal	logs	
(99.9%)	 after	 1	 minute	 contact	 time,	

about	4	logs	(99.99%)	after	10	minutes,	
and	probably	5	logs	(99.999%)	after	30	
minutes,	 which	 is	 the	 reference	 time	
used	for	ensuring	safety.	Had	the	initial	
bacterial	counts	been	more	in	the	range	
normally	encountered	in	raw	waters	used	
for	the	production	of	potable	water,	and	
free	 rather	 than	 total	 residual	 chlorine	
were	used,	the	conclusions	drawn	by	the	
authors	may	have	been	more	reserved.	
In	view	of	the	abovetmentioned	considtt

erations,	 I	 believe	 the	 conclusion	 that	 “…	
total	chlorine	levels	of	less	than	0.71	mg/L	
in	 water	 supply	 systems	 cannot	 provide	
the	recommended	safety	level”	is	not	justitt
fied	 by	 the	 results.	 This	 is	 not	 to	 say	 that	
I	believe	 that	 the	presence	of	free	residual	
chlorine	 in	 the	 drinking	 water	 distribution	
system	 at	 the	 recommended	 concentration	
of	around	0.5	mg/L	does	protect	effectively	
against	 the	recontamination	by	wastewater	
in	 the	 distribution	 system,	 only	 that	 the	
results	presented	do	not	warrant	the	authors	
drawing	this	conclusion	and	the	discussion	
is	still	open	in	that	regard.

Houssain	 Abouzaid,	 Coordinator,	 Healthy	 Envitt
ronments	 Programme,	 WHO	 Regional	 Office	 for	
the	 Eastern	 Mediterranean,	 Cairo,	 Egypt	 (Corrett

spondence	to:	azaidh@emro.who.int).

Authors’ response
Thank	 you	 for	 your	 comments.	 With	 this	
letter	 we	 will	 try	 to	 reply	 to	 the	 opinions	
expressed	by	Dr	Abouzaid.
1.	 All	the	works	were	undertaken	by	standtt

ard	methods	(according	to	references	10,	
18	and	19).

2.	 a.	The	pH	values	of	all	our	samples	were	
around	 the	 range	 between	 8.0	 and	 8.2	
during	spiking.
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b.	The	 temperature	 during	 the	 work	
was	 fairly	 constant	 (around	 room	
temperature).

c.	 The	total	organic	carbon	(TOC)	was	
measured	at	the	beginning	and	the	end	
of	 the	 experiment.	 But	 these	 results	
are	not	reported	in	the	article.

d.	There	 were	 no	 changes	 in	 turbidity	
before	and	after	spiking;	these	results	
are	not	reported	in	the	article.

3.	 a.	 The	 main	 aim	 of	 this	 study	 was	 to	
assay	the	effect	of	total	residual	chlott
rine	used	in	Islamic	Republic	of	Iran.	
Therefore	we	just	measured	the	total	
residual	chlorine	and	did	not	measure	
and	compare	with	 the	other	chlorine	
compounds.

b.	The	total	residual	chlorine	was	meastt
ured	 and	 the	 water	 containers	 were	
tightly	closed	during	the	experiments.	
The	 total	 residual	 chlorine	 changes	
were	minimal.

4,5.	The	bacterial	counts	were	done	by	Mctt
Farland	nephelometer	standards	and	also	
serial	 dilution	 methods.	 We	 also	 used	
the	experiments	of	other	researchers	actt
cording	to	the	references	presented.

6.	 According	to	similar	research,	the	mean	
bacterial	counts	can	be	used.	At	the	same	
time,	your	opinion	is	correct.

7.	 In	 this	 study	 the	 determination	 of	 the	
chlorine	residual	efficiency	in	inactivattt
ing	bacteria	after	secondary	contaminatt
tion	in	the	Isfahan	drinking	water	system	
was	our	main	objective	and	we	did	not	
want	to	compare	it	with	raw	water	suptt
plies.

Akbar	 Tavakoli,	 Associate	 Professor;	 Rahmatoltt
lah	 Yazdani,	 Assistant	 Professor,	 Department	
of	 Microbiology,	 Isfahan	 University	 of	 Medical	
Sciences,	Isfahan,	Islamic	Republic	of	Iran	(Corrett
spondence	to	A.	Tavakoli:	ak_ta_ir@yahoo.com).	

Mohammad	Reza	Shahmansouri,	Assistant	Profestt
sor;	Bahram	Nasr	Isfahani,	Instructor,	Department	
of	 Environmental	 Health,	 Isfahan	 University	 of	
Medical	 Sciences,	 Isfahan,	 Islamic	 Republic	 of	

Iran
.

Health impact of the Israeli invasion 
on Nablus
Sir
On	3	April	2002,	the	Israeli	army	retinvaded	
Nablus	city	in	the	West	Bank	and	occupied	
it	until	21	April.	As	a	result	the	city	suffered	
major	devastation.

A	few	weeks	after	the	Israeli	withdrawal,	
21	 physicians	 working	 in	 governmental,	
nongovernmental	and	private	clinics	in	the	
city	were	interviewed	to	gain	an	idea	of	the	
health	 impact	 of	 the	 invasion.	 The	 physitt
cians	were	asked	about	the	number	of	cases	
of	certain	diseases	they	encountered	during	
and	 after	 the	 invasion	 compared	 with	 the	
same	time	in	the	previous	year.

Their	 responses	 indicated	 that	 the	 ret
invasion	 and	 destruction	 of	 infrastructure	
by	 the	 Israeli	 military	 forces	 had	 resulted	
in	 an	 increase	 in	 watert,	 sanitationt	 and	
airtrelated	 diseases,	 thus	 endangering	 the	
health	 of	 the	 overall	 population.	 The	 imtt
pact	 on	 the	 health	 of	 the	 population	 was	
clear.	 However,	 this	 survey	 only	 partially	
revealed	the	impact	of	the	invasion.	In	fact,	
the	health	situation	further	deteriorated	after	
that	period	and	added	to	the	suffering	of	the	
population,	which	was	already	experiencing	
extreme	hardship	and	insecurity.

The	retinvasion	not	only	had	an	impact	
on	 the	health	of	 the	people	 in	 the	affected	
areas	but	also	extended	to	surrounding	comtt
munities	that	were	deprived	of	environmentt
tal	 health	 inspection	 and	 environmental	
control	 measures	 intended	 to	 minimize	
health	consequences.

The	survey	of	physicians	was	a	prelimitt
nary	survey	and	more	extensive	research	is	
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required	to	monitor	the	situation	in	terms	of	
health	risks.	However,	the	ultimate	solution	
will	only	be	through	the	elimination	of	situtt
ations	 that	 facilitate	 the	 spread	 of	 disease	
and	 the	 cessation	 of	 invasion,	 siege	 and	
occupation.

Issam	 A.	 AltKhatib,	 Environmental	 Health	 Unit,	
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Sir
Health	care	workers	(HCWs)	are	attrisk	for	
infections	with	bloodtborne	pathogens	such	
as	human	immunodeficiency	virus,	hepatitis	
B	virus	and	hepatitis	C	virus	from	occupatt
tional	bloodtexposure	through	injuries	with	
sharp	 instruments	 and	 needlesticks	 [1–7].	
In	 the	 United	 States	 of	 America	 86%	 of	
jobtrelated	bloodborn	infections	are	caused	
by	 needletstick	 injuries	 [3].	 It	 has	 been	
estimated	 that	 as	 many	 as	 40%–70%	 of	
all	 needlestick	 injuries	 are	 unreported	 [8].	
Needletstick	injuries	can	be	prevented,	for	
example,	by	using	safe	needle	devices	and	
training	HCWs	to	dispose	of	them	properly;	
this	 protects	 the	 staff	 against	 bloodborn	
infections	as	well	as	reducing	the	high	cost	
of	followtup.	

In	the	Islamic	Republic	of	Iran,	the	extt
tent	 of	 unreported	 needletstick	 and	 sharps	
injuries	is	not	known.	A	survey	in	1	hospital	
in	Isfahan	in	2003	found	that	55%	of	staff	
had	 been	 injured	 by	 contaminated	 sharp	
devices	 at	 least	 once	 that	 year	 [1].	 We	

carried	out	a	descriptive	survey	of	injuries	
by	 needle	 and	 other	 sharp	 devices	 in	 11	
hospitals	 of	 Isfahan	 province	 during	 2003	
to	establish	the	rate	and	pattern	of	injuries.	
A	sample	of	1350	paramedical	staff,	doctors	
and	 other	 workers	 in	 the	 surgery‚	 internal	
medicine‚	 laboratory,	 Xtray	 and	 laundry	
departments	 were	 invited	 to	 complete	 a	
questionnaire	 about	 the	 time,	 place	 and	
method	 of	 injuries,	 steps	 taken	 after	 the	
injuries	and	standard	precautions	related	to	
needletstick	injuries	while	working.	

Out	of	1118	HCWs	who	completed	and	
returned	 questionnaires	 686	 (61.4%)	 had	
been	injured	by	needles	in	2003	(Table	1).	A	
total	of	289	(25.5%)	had	been	injured	more	
than	 twice,	 42.1%	 of	 those	 ever	 injured.	
The	percentages	ever	injured	were	66.5%	in	
paramedical	staff,	48.5%	in	cleaning	worktt
ers	and	47.2%	in	doctors.	The	surgery	wards	
had	the	highest	rate	of	injury	(64.5%).	The	
average	 number	 of	 injuries	 per	 HCW	was	
1.27	sharps	injuries	per	year.

The	 most	 common	 action	 at	 the	 time	
of	 injury	 was	 recapping	 needles	 (36.6%	
of	 injuries),	 followed	 by	 during	 injections	
(19.0%),	blood	sampling	(13.8%)	or	waste	
disposal	(11.8%)	(Figure	1).	

In	 this	 study	 only	 6%	 (41	 HCWs)	 rett
ported	 using	 hepatitis	 B	 immunoglobulin	
(HBIg)	as	a	precaution	against	hepatitis	B.

This	study	confirms	other	studies	in	the	
Islamic	 Republic	 of	 Iran	 [1]	 and	 different	
countries	 [2–6]	 that	 the	 rate	 of	 needlet
stick	 injury	 among	 HCWs	 is	 high.	 HCWs	
are	 regularly	 exposed	 to	 dangerous	 sharp	
devices	 as	 well	 as	 poor	 management	 in	
disposing	 of	 sharp	 devices	 and	 they	 often	
follow	incorrect	practices	such	as	recapping	
needles.	Appropriate	planning	and	suitable	
training	 is	 urgently	 needed	 to	 minimize	
this	problem,	and	also	by	using	safe	needle	
devices	in	health	care	centres.
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Figure 1 Action undertaken when needle-stick injury occurred (n = 686 health care workers)

References




































