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ABSTRACT Accurate, economical methods for haemoglobin determination by laboratories in countries 
with limited resources are not available. This report provides the results of an international collaborative 
study evaluating the alkaline haematin detergent (AHD575) method as a reference method for laboratory 
services with limited resources. The study included 6 laboratories; 3 in East Mediterranean countries, 
1 in East Africa and 3 in Europe. The (AHD575) method was evaluated against the HiCN method, with 
blood samples drawn from healthy and sick subjects. The results indicate that the AHD575 method is 
suitable for measuring haemoglobin in laboratories at all levels.
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Étude collective internationale d’évaluation de la méthode de l’hématine alcaline D-575 pour la 
mesure de l’hémoglobine sanguine
RÉSUMÉ Des méthodes précises et économiques pour la détermination de l’hémoglobine par les 
laboratoires dans les pays qui ont des ressources limitées ne sont pas disponibles. Cet article présente 
les résultats d’une étude collective internationale qui évalue la méthode de l’hématine alcaline D-575 
comme méthode de référence pour les services de laboratoire dont les moyens sont limités. L’étude 
comprenait 6 laboratoires : 3 dans des pays de la Méditerranée orientale, 1 en Afrique orientale 
et 3 en Europe. La méthode de l’hématine alcaline D-575 a été évaluée par rapport à la méthode 
de la cyanméthémoglobine (HiCN) sur des échantillons sanguins prélevés sur des sujets sains et 
malades. Les résultats indiquent que la méthode de l’hématine alcaline D-575 convient pour mesurer 
l’hémoglobine dans les laboratoires à tous les niveaux. 
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Introduction

During a meeting in Geneva on Septem-
ber 2002, the World Health Organization 
(WHO) Working Group on Anaemia noted 
that blood haemoglobin determination for 
diagnosing and monitoring treatment of 
anaemia in populations of countries with 
limited resources is still an unsolved prob-
lem. In 1967, the International Council for 
Standardization in Haematology (ICSH) 
recommended the haemoglobin cyanide 
(HiCN) method as the reference method for 
use [1]. Measurement is made at 540 nm. 
The reaction takes about 4 minutes [2]. In 
fact, the end point of the reaction may not 
be reached before 90 to 120 minutes [3]. 
Moreover, the method is sensitive to turbid-
ity at high protein concentrations.

A more sophisticated, integral method 
measures the absorption of HiCN between 
500 nm and 600 nm [4]. For routine use, this 
method is suitable for automated equipment 
only.

In 1985 WHO established the second 
haemoglobin cyanide reference material 
[5] and recommended the HiCN method be 
given the status of an international reference 
procedure. Historically, it is interesting to 
note that the establishment of the standard 
was not based on results of an international 
collaborative study nor did it make refer-
ence to a first WHO standard, which never 
existed.

Despite its deficiencies, the use of the 
HiCN method improved haemoglobin meas-
urement in laboratories using automated 
techniques. However, most laboratories in 
countries with limited resources have not 
benefited from this development. On the 
contrary, it appears that the accuracy of hae-
moglobin measurement in these countries 
has detiorated, because the HiCN method 
is associated with too many constraints. Re-
ports from Africa reveal that haemoglobin 

measurement has the poorest precision and 
reproducibility among all common labora-
tory indicators [6].

There are various reasons that explain 
these developments:
1. Simple analytical instruments for 

haemoglobin measurement using the 
HiCN method, appropriate at the pri-
mary level, are not available.

2. The toxicity of the reagents for the 
HiCN method causes major problems in 
procurement and disposal. As a result, 
the importation of these chemicals is 
restricted in many countries.

3. Certified calibrators for the HiCN meth-
od are not readily available.

4. Laboratories have resorted to using al-
ternative visual comparator methods 
(Lovibond, Sahli, Talquist and corre-
sponding techniques) which are cheap 
but highly inaccurate [7].
Other methods for haemoglobin meas-

urement have been developed to overcome 
the disadvantages of the HiCN method. In 
the haemoglobin azide method measure-
ment is made at 570 nm [8]. However, in 
some countries importation of azide is also 
restricted. Today, the method is used only 
in commercial systems using unit-dose 
reagents.

In the sodium dodecyl sulfate/sodium 
lauryl sulfate (SDS; SLS) method, the 
anionic detergent forms a complex with 
haemoglobin, the optical density of which is 
measured at 555 nm [9]. The method is used 
in automated analyzers.

In certain automated systems quaternary 
ammonium detergents are used. The method 
has not been published. However, it appears 
that the method correlates poorly with the 
HiCN and SLS methods.

In the oxyhaemoglobin method, haemo-
globin is measured at 540 nm or 577 nm. 
The method suffers from the development 



724 La Revue de Santé de la Méditerranée orientale, Vol. 12, No 6, 2006

املجلة الصحية لشرق املتوسط، منظمة الصحة العاملية، املجلد الثاين عشر، العدد ٦،  ٢٠٠٦ 

of nonspecific turbidity caused by protein 
precipitates and a decay of haemoglobin in 
the ammonia diluent solution. In addition, 
there is no reference material available for 
oxyhaemoglobin.

In the alkaline haematin detergent 
(AHD575) method, red blood cells are lysed 
with Triton X-100 and sodium hydroxide 
(NaOH) at pH 13, which converts haemo-
globin to haematin forming a stable com-
plex with Triton X-100 [10]. The optical 
density of haematin is measured at 575 nm 
to 578 nm. Measurement can also be carried 
out at 540 nm and 546 nm.

Another method uses 60% ethanol (fi-
nal concentration) to shift the maximum 
of absorption of haemoglobin to higher 
wavelengths, and optical density is meas-
ured at 600 nm [11]. The method has not 
been evaluated on a large scale. The use of 
ethanol in large amounts does not seem to 
render the method suitable for laboratories 
in countries with limited resources.

Haemoglobin is also indirectly deter-
mined using the concentration and mean 
corpuscular volume (MCV) of erythrocytes. 
This method does not require a haemo-
globin reagent, but the number of red blood 
cells and MCV must be measured using a 
blood cell counter [12].

Among the existing direct methods for 
haemoglobin measurement the AHD575 
method seems to be most suitable. The 
African Medical and Research Foundation 
(AMREF, Nairobi) assessed the method 
under field conditions in East Africa and 
obtained encouraging results [13]. The ob-
servations led the WHO Working Group 
on Anaemia to recommend an international 
collaborative study comparing the AHD575 
method with the HiCN method with the 
possibility in mind of replacing the cur-
rent international reference method with 
a method with properties that are widely 

acceptable and that can be used by labora-
tories at all levels.

This paper reports the results of the col-
laborative study.

Study design

The study was planned in early 2003 and 
conducted from 2003 to 2005. Originally, 
laboratories from all WHO regions were 
invited to participate. The selection of the 
laboratories was based on previous com-
munication with WHO/HQ. All laboratories 
had a supervising function in their own 
country. The aim was to include at least 500 
measurements to provide a basis of data 
for a sound statistical evaluation. When the 
study began, 7 laboratories had agreed to 
participate; 3 were located in East Mediter-
ranean countries, 2 in East Africa, and 3 in 
Europe. One laboratory withdrew from the 
study because of logistical reasons.

Six laboratories were asked to measure 
haemoglobin from fresh blood from at least 
60 healthy and diseased individuals. The 
participating laboratories were also asked 
to assess the imprecision of measurement of 
the AHD575 method.

Blood samples were randomly taken 
from healthy subjects and patients who suf-
fered from a variety of disorders, including 
infections, cancer, systemic diseases, organ 
failure and metabolic diseases. Most of the 
patients had received drug treatment.

The laboratories reported their results in 
terms of optical densities and haemoglobin 
concentrations to the coordinator of the 
study.

Methods

To ensure that all participating laboratories 
used the same calibrator, one laboratory 
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in Germany prepared the reagents for the 
AHD575 method using NaOH and Triton X 
100 (Merck GmbH, Darmstadt, Germany) 
and shipped the reagents to the participating 
laboratories. This laboratory also prepared 
sealed ampoules containing highly purified 
haemin chloride (purity 99.6%; Roth, Karls-
ruhe/Germany, Cat. No 7629) dissolved in 
the AHD reagent corresponding to 30 g/L, 
60 g/L, 90 g/L, 120 g/L,150 g/L and 180 
g/L haemoglobin (final concentration after 
dilution 151:1 v/v) for the calibration of 
measurement. These solutions were mailed 
to the participating laboratories. In addition 
the laboratories received the 6th WHO hae-
moglobincyanide standard (code 98/708; 
NIBSC, Potters Bar, United Kingdom) for 
the calibration of the HiCN method.

Another laboratory compared the ab-
sorption spectra of haemoglobin cyanide, 
haematin and lysed erythrocytes. Two milli-
litres of packed erythrocytes were suspended 
in 8 mL of 0.15 mol/L NaCl and centrifuged 
for 5 min at 2000 g. The supernatant and 
the upper layer including the white blood 
cells were discarded and the erythrocytes 
resuspended in 8 mL of 0.15 mol/L NaCl. 
The procedure was repeated 7 times. To 
0.5 mL of the final preparation of the washed, 
packed erythrocytes, 0.5 mL of distilled 
water was added and the mixture sonicated 
for 10 minutes. The lysed erythrocytes were 
used for the spectral measurements using a 
JASCO V550 photometer (Grossumstadt, 
Germany).

The kinetics of reaction of the HiCN 
method and the AHD575 method were meas-
ured at 540 nm and 575 nm respectively. 
The measurements were made using rea-
gents that were prepared with distilled water 
and 0.15 mol/L NaCl.

The stability of haemin was examined 
by repeated measurements of dilutions of 
20 blood samples. The dilutions were kept 

in covered plastic vials at room temperature 
and at 4 °C for 72 hours.

The effect of leukocyte concentration on 
HiCN and AHD measurement was exam-
ined in selected blood samples.

In additional experiments the effect of 
non-purified water on the AHD-measure-
ment was examined. In one series of meas-
urements tap water was used, in another 
series the water was taken from a river. The 
water from the river was cleaned of float-
ing microparticles using a simple filtration 
procedure. About 500 g of yellow-white 
silica sand from the river with particle sizes 
less than 4 mm was washed 5 times with 
3 L of tap water. About 100 g of the washed 
sand was filtered through two layers of filter 
paper (Schleicher & Schuell filter paper 
no. 595 1/2) placed in a funnel. The water 
from the river was filtered through the sand 
and left for 48 hours for settling of residual 
microparticles that adsorbed to the walls 
of the glass beaker. Centrifugation of the 
filtered water was deliberately omitted as-
suming that in many peripheral laboratories 
a centrifuge is not available. The filtered 
water was used for the preparation of the 
AHD575 reagent solution.

All laboratories used manual meth-
ods. The reagents for the determination of 
HiCN were supplied from local commercial 
sources; the reagents for the AHD575 method 
were supplied centrally for the study. The 
dilution of the blood samples for the HiCN 
measurement was 251:1 [1]. Optical density 
was measured at 540 nm or 546 nm. In the 
AHD575 method, 20µL of blood were mixed 
with 3 mL of the AHD reagent (0.1 mol/L 
NaOH in 1 g Triton X-100/100 mL water) 
corresponding to a dilution of 151:1 [10]. 
Optical densities of the haemin concentra-
tions were routinely measured at 540 nm or 
578 nm. The photometers used were from 
different manufacturers.
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Optical densities of the HiCN measure-
ments were multiplied by the absorption 
factors f = 368 or f = 370 for measurements 
at 540 nm and 546 nm respectively to obtain 
the haemoglobin concentrations. For AHD 
measurements at 540 nm, 546 nm and 578 
nm the absorption factors f = 494, f = 482 
and f = 350 respectively were used.

Each series of measurements was ana-
lysed using the Passing–Bablok method to 
assess the linearity and correlation of the 
optical densities as well as the reported 
haemoglobin concentrations [14].

Results

Absorption spectra
The absorption spectra of haemin and of 
lysed erythrocytes were compared to assess 
the possible effect of other components in 
red blood cells on light adsorption. There-
fore a solution of lysed erythrocytes with 
the same optical density at 575 nm as a 
haemin solution corresponding to 180 g/L 

haemoglobin was prepared. The spectra 
correlated exactly at all wavelengths (Fig-
ure 1). Their identity indicates that there 
were no other components of erythrocytes 
contributing to absorption to a significant 
extent. Washed and lysed erythrocytes are 
obviously suitable for calibration of the 
AHD575 method for measurement at various 
wavelengths.

Kinetics
The kinetics of reaction of the HiCN meth-
od and the AHD575 method are remark-
ably different (Figures 2a & b). The sharp 
fall of optical density during the first few 
seconds is caused by the lysis of the cells. 
The conversion of haemoglobin to HiCN is 
not completed after a reasonable period of 
time. The presence of NaCl at physiological 
concentration accelerates the kinetics of the 
reaction. Still, the reaction takes at least 4 
minutes for completion.

In the AHD575 method the conversion 
of haemoglobin to haemin is completed 

Figure 1 Spectrum of haematin, HiCN and of haematin of red blood cells (RBCs) lysed with 
AHD575 reagent
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between 30 and 60 seconds. The reaction is 
not affected in the presence of physiological 
saline concentrations.

The course of the kinetics indicates that 
the AHD575 method offers practical advan-
tages compared with the HiCN method:

i) The reaction is faster; ii) It does not 
necessitate the use of distilled water, and 
water containing salts at low concentrations 
is equally suitable for the preparation of the 
reagent.

Figure 2a Kinetics of Drabkin reaction in double distilled water and 0.15 mol/L NaCl

Figure 2b Kinetics of AHD575 reaction in double distilled water and 0.15 mol/L NaCl
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Imprecision
The laboratories reported coefficients of 
variation for imprecision of the AHD575 
method varying between 0.4% and 2.3%.

Stability
The haemin dilutions of 20 blood samples 
were measured at regular intervals for the 
assessment of stability. The changes of opti-
cal densities at different time intervals com-
pared to the first series of measurements are 
shown in Table 1.

Storage at room temperature increased 
the optical density of HiCN dilution. This 
was probably caused by turbidity from 
precipitated proteins. By contrast, the opti-
cal density of haemin dilutions decreased 
by 4.3% after storage at room temperature. 
The decrease is caused by a breakdown of 
haemin in solution. The HiCN and haemin 
dilutions were less affected by storage at 
4 °C. The changes observed are within the 
error of repeatability of measurement.

Effect of leukocytes
The possible effect of leukocyte counts on 
haemoglobin measurement was examined 
by comparing the correlation and regres-
sion from a series of blood samples with 
low leukocyte counts (0 to1000 white blood 
cells/µL) and from another series of blood 
samples with high leukocyte counts (25 000 
to 100 000 white blood cells/µL).

The regression of both series of measure-
ments was identical (Figure 3); the correla-

tion of the series with high leukocyte counts 
was slightly less than that of the series with 
low leukocyte counts. We attribute this 
lower correlation to pipetting errors that 
may be more pronounced in these samples.

Correlations
The correlations between the HiCN method 
and the AHD575 method were calculated 
from the optical densities. The Passing–
Bablok analysis revealed a linear relation-
ship between the two measurement methods 
for all series which were reported. The cor-
relations are listed in Table 2.

One laboratory reported results with a 
correlation coefficient of 0.91 and a lower 
slope of the regression curve. The scatter-
ing of results indicated that the laboratory 
seemed to have problems using the manual 
procedure. The other laboratories reported 
results with a high correlation (> 98%). The 
correlation coefficient for all results com-
bined (n = 1107) was r = 0.98 (Figure 4).

Considering a difference of 10 g/L as an 
acceptable limit of agreement between the 
2 methods, 5.6% of the results were beyond 
that limit. However, 75% of the differences 
of measurement that were beyond the limit 
were reported in one series. This indicates 
that differences observed are caused by 
pipetting errors.

The correlation of haemoglobin concen-
trations, which were read from calibration 
curves, were as good as the results for the 
haemoglobin that were determined from the 
reported optical densities using specific ab-
sorption factors (f = 350 at 578 nm, f = 482 
at 546 nm or f = 494 at 540 nm for blood 
diluted 152:1 with the AHD reagent). In this 
way the daily preparation of a calibration 
curve can be avoided, once the accuracy of 
measurement using a specific photometer 
has been verified.

As the availability of distilled water may 
often be limited, one laboratory investigated 

Table 1 Percentage change in optical 
densities in haemin dilutions with time

Method Mean percentage change (SD)
  After 72 h  After 24 h
  storage at 23 °C storage at 4 °C

HiCN +2.2 (2.6) +0.09 (1.35)

Hb(AHD575) –4.3 (0.8) +0.07 (2.49)
SD = standard deviation.
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Table 2 Correlation of optical densities 
of haemoglobin between the HiCN and 
the AHD575 method in the participating 
laboratories

Laboratory Number  Correlation  Slope, 
  of blood  coefficient intercept
  samples

1  289 0.99 0.98, +3.76

2  70 0.98 1.07, –6.78

3  31 0.99 1.01, –0.14

4  60 0.91 0.91, +3

5  60 0.99 1.02, –1.45

6  597 0.99 1.00, –0.74

the effect of tap water and river water on the 
HiCN and the AHD575 methods. The river 
water was filtered using a rather primitive 
technique to remove microparticles. The 
osmolality of the tap water and the river wa-
ter was 10 mOsmol/kg and 11 mOsmol/kg 
respectively. The tap water and the filtered 
river water were used for the preparation 
of the AHD reagent. Measurement was 
made in 2 series, each including 40 blood 
samples.

In contrast to the Drabkin reagent for 
HiCN measurement, the AHD reagent 
prepared from tap water yielded identical 
results to those obtained with distilled water 
(Figures 5a & b). The results were slightly 
higher when using the reagent prepared 
from filtered river water (Figures 6a & b). 
The difference is attributed to microparticles 
in the solution that were not completely re-
moved by the primitive method of filtration 
used. The results are still better than those 
obtained using any filter paper method [6].

Discussion

The major constraints limiting the meas-
urement of haemoglobin in laboratories 

Figure 3 Correlation between haemoglobin in blood with low leukocyte concentrations using 
the HbCN and the Hb(AHD575) method (squares: blood samples with high white blood cell 
(WBC) counts; triangles: blood samples with low WBC counts)
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in countries with limited resources are the 
following:
• lack of reagents
• lack of a reference material
• lack of appropriate equipment.

The chemical components of the AHD575 
reagent are cheap. The composition of the 
AHD575 reagent is not critical, i.e. the con-
centration of the detergent may vary within 
a certain limit and the NaOH can be re-
placed by potassium hydroxide without af-
fecting the performance of the method. The 
flexibility in the preparation of the reagent 
offers practical advantages. A laboratory 
can easily prepare the AHD575 reagent using 
components that are locally available. By 
contrast, the Drabkin reagent used for the 
HiCN measurement is more complex and 
a change in the composition of the reagent 
causes a variation in the results of measure-
ment.

The majority of laboratories determine 
haemoglobin using the specific absorption 
factor at a given wavelength rather than 
establishing a calibration curve because 

there is no crystalline reference material 
available for the HiCN method. The WHO 
HiCN standard material is only provided 
to reference laboratories, and its use has 
been rather limited. In fact, the need for the 
provision of a WHO reference material for 
HiCN may be questioned, since such a ma-
terial can only be used for the HiCN method 
and not for other methods for haemoglobin 
determination.

For the calibration of the AHD575 method, 
pure crystalline haemin chloride is commer-
cially available so that a reference standard 
can be locally prepared. Moreover, the 
AHD575 method is suitable for the control 
of other methods, including the oxyhaemo-
globin and the SLS method. The addition of 
NaOH converts the light absorbing products 
that were formed by these reagents into 
haemin, the measurement of which can be 
verified with a haemin chloride calibration 
curve.

Methodological features that distinguish 
the AHD575 method from the HiCN refer-
ence method are the following:

Figure 4 Linear correlation and regression between HiCN and Hb(AHD575)
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• Measurement is recommended at 575 
nm or 578 nm wavelength. At this wave-
length the background absorption is 
lower than at 540 nm and non-specific 
turbidity effects are less. In addition, 

bilirubin does not interfere with light ab-
sorption. Therefore, high bilirubin con-
centrations do not cause falsely elevated 
blood haemoglobin concentrations.

Figure 5a Correlation of HiCN in double distilled and tap water

Figure 5b Correlation of haemoglobin (AHD575 method) in double distilled and tap water
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• High plasma lipoprotein concentrations 
may increase light absorption non-
specifically in the HiCN method. The 
reaction medium of the AHD575 method 
is alkaline (pH = 13). At this pH, lipids 

of plasma lipoproteins do not coalesce, 
since lipoproteins are efficiently disin-
tegrated by Triton X-100 and lipids are 
hydrolysed. This explains why elevated 
lipoprotein concentrations do not inter-

Figure 6a Correlation of HiCN in double distilled and filtered river water

Figure 6b Correlation of haemoglobin (AHD575 method) in double distilled and filtered river 
water
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fere with accurate haemoglobin meas-
urement.

    The endpoint of reaction of the AHD575 
method is reached within 1 minute or 
less. This makes the method suitable for 
adaptation to automated measurement.
In summary, the AHD575 method over-

comes major constraints of the HiCN meth-
od, including the provision of chemicals 
that are needed for local preparation of the 
reagent, and a chemically well-defined cali-

brator material that is commercially avail-
able. The method is  suitable and cheap. 
These properties place the AHD575

 method 
in the first line for use as a reference and a 
routine method.
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Innovation
Innovation refers to the creation of something new, normally through 
study and experimentation. In the context of public health, innova-
tion normally results from research and may include new medicines, 
medical devices, diagnostic methods, clinical practices or means of 
delivering healthcare.
The WHO Innovation site provides links to descriptions of activities, re-
ports, news and events, as well as contacts and cooperating partners 
in the various WHO programmes and offices working on this topic. 
Further information can be found at: http://www.who.int/topics/innova-
tion/en/
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Hepatitis B and C infection in 
first-time blood donors in Karachi 
– a possible subgroup for sentinel 
surveillance
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ABSTRACT Hepatitis B virus (HBV) and C virus (HCV) are major public health concerns in Pakistan. 
We conducted a baseline analysis of first-time replacement blood donors at the blood bank of Jinnah 
Postgraduate Medical Centre in the year 2000 with the view to developing low-cost sentinel surveillance 
for these infections. Among 7325 such donors, 264 (3.6%) were positive for anti-HCV and 344 (4.7%) 
for HBsAg. HCV seroprevalence was significantly positively associated with age and lower education. 
Those speaking Sindhi or other minor languages had a significantly higher prevalence of HBV infection. 
Blood bank data could provide reliable information to monitor trends in prevalence of these infections.

–
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Infections par les virus des hépatites B et C chez des nouveaux donneurs de sang 
à Karachi – sous-groupe possible pour la surveillance sentinelle
RÉSUMÉ Les virus des hépatites B et C (VHB, VHC) constituent des préoccupations de santé publique 
majeures au Pakistan. Nous avons effectué en 2000 une analyse de base parmi les nouveaux don-
neurs de compensation à la banque de sang du Centre hospitalo-universitaire pour les spécialités médi-
cales de Jinnah en vue de mettre en place une surveillance sentinelle à faible coût pour ces infections. 
Sur 7325 donneurs, 264 (3,6 %) étaient positifs pour les anticorps anti-VHC et 344 (4,7 %) pour l’Ag 
HBs. La séroprévalence du VHC était associée de façon positive et statistiquement significative avec 
l’âge et un niveau plus faible d’instruction. Chez les personnes parlant le sindhi ou d’autres langues 
minoritaires, la prévalence de l’infection par le VHB était significativement plus élevée. Les données 
de la banque de sang ont permis de fournir des informations fiables pour suivre les tendances de la 
prévalence de ces infections.
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Introduction

Bloodborne pathogens like hepatitis B vi-
rus (HBV), hepatitis C virus (HCV) and 
human immunodeficiency virus (HIV) are 
considered major but preventable public 
health problems in the developing world 
[1,2]. Routes of transmission include un-
safe injections, blood, sex and transmission 
from infected mothers to their babies. In 
Pakistan, national efforts have been made 
to reduce potential transmission of HBV, 
HCV and HIV infection, e.g. HBV vaccina-
tion programmes,  public health education 
programmes on safe sex, blood and injec-
tion practices, and legislation to standardize 
and ensure safety in blood banks [3,4]. A 
common element of these programmes and 
initiatives is a baseline situation analysis 
using routine surveillance data, or data from 
surveys or studies, typically followed by a 
repeat analysis to determine if any change 
has occurred as a result of an intervention 
[5].

The ideal public health approach to dis-
ease prevention and control is to use routine 
population-based surveillance data to: i) 
monitor the magnitude and distribution of 
disease; ii) identify high-risk subgroups; iii) 
guide national strategic plans for prevention 
and control; iv) evaluate intervention ef-
forts [5,6]. UNAIDS recommends second-
generation surveillance for HIV infection, a 
kind of behavioural and biological surveil-
lance, to explain any trends in biological 
surveillance and to identify where HIV 
sentinel surveillance should be focused [7]. 
However, establishing a broad surveillance 
system requires an ongoing commitment 
to and allocation of significant financial, 
logistical and technical resources, which 
may be difficult for developing countries. 
Alternatively large-scale cross-sectional 
surveys can provide prevalence information 
and categorize risk factors and risk groups; 

however, these may also be difficult to 
conduct in resource-poor settings and may 
need to be repeated [8]. Small or ad hoc 
studies are sometimes used in the absence 
of sound epidemiological data as a basis for 
planning, monitoring and evaluation. Com-
parisons of such studies by person, place 
and time are difficult as study designs are 
not standardized and often lack scientific 
rigor. While population-based surveillance 
may not always be feasible, sentinel surveil-
lance of selected subgroups can serve as a 
cost-effective and viable alternative. For 
bloodborne pathogens such as HCV, HBV 
and HIV sentinel groups often include blood 
donors, antenatal clinic attendees, commer-
cial sex workers and military recruits [8,9]. 
Sentinel surveillance is based on selected 
population samples chosen to represent the 
relevant experience of particular groups.

In Pakistan, both HBV and HCV pose 
major risks as bloodborne pathogens, while 
an outbreak of HIV infection among inject-
ing drug users has recently been reported 
in Larkana, Sindh [10]. Widespread prac-
tices such as unsafe injections, improper 
disposal of hazardous waste, recycling of 
used syringes without proper sterilization, 
sharing of needles by injecting drug users 
and unsafe sex are believed to facilitate the 
transmission of these infections, resulting 
in high prevalence rates in the country 
[11–14]. No large-scale surveillance data 
for these diseases currently exist. Small sur-
veys and studies have estimated prevalence 
with a wide range of variation [9,12–16]. 
Given the paucity of surveillance data in 
Pakistan, blood donors are an excellent 
subgroup for sentinel surveillance of blood-
borne pathogens to determine trends in 
prevalence and disease distribution defined 
on social, demographical, geographical, and 
biological variables.

We therefore conducted a baseline 
analysis of blood donors at the Jinnah Post-
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graduate Medical Centre (JPMC) as part 
of a pilot phase to develop a sentinel sur-
veillance system for HBV, HCV and HIV 
infections. Similar analyses are expected 
to follow of data in subsequent years to 
allow comparisons based on time, place 
and person to determine trends and evaluate 
interventions.

Methods

JPMC is a federally administered tertiary 
care facility located in Karachi, the largest 
city (approximate population 12 million) 
and economic centre of Pakistan. It houses 
1100 hospital beds, and services patients in 
the low to middle socioeconomic bracket, 
primarily from Sindh province although not 
exclusively. As a public sector hospital, it 
provides free medical care services.

All first-time replacement blood do-
nors (between 17 and 65 years of age) 
who donated blood at JPMC blood bank 
in the year 2000 (1 January to 31 Decem-
ber) specifically for their family or their 
community members were included in the 
study. All repeat blood donors and volun-
tary blood donors were excluded from the 
study because they differ from first-time 
replacement donors in that first-time donors 
are ignorant of their bloodborne infection 
status before donation of blood. As a policy 
of the JPMC blood bank, commercial blood 
donors are excluded from all kinds of blood 
donations. 

All donors were first screened by use of 
a structured questionnaire. Data collected 
included information on age, sex, highest 
educational level achieved, number of do-
nations, place of residence, and donor type, 
i.e. voluntary or replacement (commercial 
donors are routinely excluded). Information 
on mother tongue was also sought to explain 
geographical variation of blood-transmitted 
infections in the country [9].

Donors who fulfilled the inclusion 
criteria were tested for HBV, HCV and 
HIV infection using HBV surface antigen 
(HBsAg) (Biotech Laboratories Ltd., United 
Kingdom), antibodies to HCV (anti HCV) 
(BioChem ImmunoSystems Inc., Canada) 
and antibodies to HIV (anti HIV) (Trinity 
Biotech plc, Ireland). Samples positive for 
any of the above were re-tested. Samples 
repeatedly reactive for anti-HIV were con-
firmed according to the national protocol 
(positive by 3 methodologically differ-
ent tests); samples repeatedly reactive for 
HBsAg or anti-HCV were considered posi-
tive for HBV and HCV respectively.

Occupational groups were defined and 
categorized arbitrarily into 3 major groups, 
representing 3 major occupations in the 
country. Unclassified groups were placed in 
another category.
• Group I: professional/health care pro-

vider
• Group II: uniformed (e.g. armed forces, 

police)/skilled worker
• Group III: agriculture worker/labourer
• Group IV: others (student/housewife/

unemployed).
For education, the highest level reached 

in religious schools (madressahs) was in-
cluded in the equivalent level for govern-
ment schools. Numbers may not add to 
100% owing to rounding errors. Missing 
observations were omitted from analyses.

Data were coded and entered in Epi-Info 
and SPSS, version 10 for frequencies and 
univariate analysis.

Results

During 2000, there were 7325 first-time 
replacement donors at JPMC, 7168 (97.9%) 
male and only 157 (2.1%) female (Table 1). 
The majority (7105, 97.0%) was from Sindh 
province, with approximately 90% from 
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Table 1 Anti-HCV and HBsAg in first-time replacement blood donors at Jinnah Postgraduate 
Medical Centre, 2000

Variable No.   Anti-HCV HBsAg
  tested (%) %   OR (95% CI) %   OR (95% CI)
  (n = 7325) reactive  reactive 

Age group (years)     
 17–20 1553 (21.2) 1.9 1.0 4.9 1.0
 21–30 4127 (56.3) 3.6 1.90 (1.28–2.83)* 4.6 0.93 (0.71–1.22)
 31–40 1294 (17.7) 5.0 2.69 (1.73–4.17)* 5.5 1.13 (0.81–1.57)
 41–50 250 (3.4) 5.6 3.01 (1.57–5.76)* 2.4 0.48 (0.21–1.11)
 51–65a 25 (0.3) 0  4.0 
 Missingb 76 (1.0)    

Sex     
 Male 7168 (97.9) 3.6 1.0 4.7 1.0
 Female 157 (2.1) 3.2 0.89 (0.32–2.27) 5.7 1.2 (0.59–2.53)

Education     
 None 3092 (42.2) 4.4 1.0 5.3 1.0
 Up to primary 249 (3.4) 3.6 0.82 (0.41–1.62) 5.2 0.98 (0.55–1.76)
 Up to secondary 2590 (35.4) 3.4 0.76 (0.58–1.01) 4.2 0.79 (0.62–1.01)
 More than secondary 1370 (18.7) 2.0 0.44 (0.29–0.66)* 4.1 0.76 (0.56–1.04)
 Missingb 24 (0.3)    

Profession/employment     
 Group I: professional/
 health care provider 572 (7.8)  4.2 1.0 3.0 1.0
 Group II: uniformed/
 skilled worker 2325 (31.7) 3.4 0.80 (0.50–1.28) 5.0 1.73 (1.03–2.90)*
 Group III: agriculture 
 worker/labourer 2975 (40.6) 4.3 1.04 (0.66–1.62) 4.5 1.53 (0.92–2.55)
 Group IV: others (student/
 housewife/unemployed) 925 (12.6) 1.6 0.38 (0.20–0.73)* 5.3 1.83 (1.04–3.20)*
 Missingb 528 (7.2)    

Mother tongue     
 Urdu 2938 (40.1) 1.7 1.0 3.6 1.0
 Sindhi 979 (13.4) 5.6 3.44 (2.33–5.08)* 6.2 1.78 (1.28–2.45)*
 Punjabi 1042 (14.2) 4.8 2.91 (1.95–4.34)* 4.5 1.26 (0.89–1.80)
 Pushto 1056 (14.4) 5.6 3.42 (2.33–5.02)* 4.5 1.27 (0.90–1.80)
 Baluchi 292 (4.0) 3.8 2.26 (1.16–4.39)* 10.3 3.06 (2.00–4.68)*
 Hindco 379 (5.2) 5.0 3.05 (1.78–5.23)* 4.7 1.33 (0.80–2.22)
 Saraiki 223 (3.0) 2.7 1.60 (0.68–3.77)  7.6 2.21 (1.30–3.75)�
 Other 394 (5.4) 2.8 1.66 (0.86–3.21) 3.6 0.98 (0.56–1.74)
 Missingb 22 (0.3)    
aExcluded from analysis owing to small numbers.
bMissing observations excluded from analysis.
*Significant at P < 0.05.
OR = odds ratio, CI = confidence interval.
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Karachi. Where age was determined, over 
half (4127, 56.3%) were 21–30 years, 1553 
(21.2%) were 17–20 years, 1294 (17.7%) 
were 31–40 years, and < 5% were 41 years 
and over. Approximately 2 out of 5 donors 
had no education (42.2%); a few (3.4%) 
had up to primary level schooling only. 
However, 2590 (35.4%) had some second-
ary schooling, and 1370 (18.7%) had higher 
than secondary schooling. Urdu as mother 
tongue was reported by 2938 (40.1%) do-
nors, the national language; the major re-
gional languages identified were Sindhi 979 
(13.4%), Punjabi 1042 (14%) and Pushto 
1056 (14.2%); 894 (12%) spoke minor re-
gional languages.

Donors were employed mostly as agri-
culture workers/labourers (Group III) 2975 
(41%); 2325 (32%) were uniformed/skilled 
workers (group II) and 572 (8%) were pro-
fessionals/health care providers (group I); 
925 (13%) were grouped as others (Group 
IV), which comprised a heterogeneous 
group of students, housewives and currently 
unemployed donors.

Among all first-time replacement donors, 
264 (3.6%) were positive for anti-HCV, 344 
(4.7%) for HBsAg and 59 (0.8%) positive 
for both. One first-time replacement donor 
(0.01%) was positive for HIV infection.

Prevalence of HCV infection in group 
IV (1.6%) was significantly lower than the 
baseline group I (4.2%), while prevalence 
of HBV infection in group II (5.0%) and 
group IV (5.3%) was significantly higher 
than the baseline group I (3.0%).

Based on the chi-squared test, anti-HCV 
seroprevalence was directly related to age. 
Also, persons with above secondary school-
ing had a lower prevalence compared with 
those with no schooling. Where mother 
tongue was any language other than Urdu, 
anti-HCV prevalence was higher. In con-
trast, for HBsAg prevalence, there was no 
difference between age groups or education 

levels. Only those whose mother tongue 
was Sindhi or a minor language had a higher 
prevalence level compared to those whose 
mother tongue was given as Urdu.

Discussion

Our results confirm HBV and HCV as high 
priority concerns in Pakistan. For HCV, 
prevalence clearly increased with age and 
decreased with higher education level. Mu-
jeeb reported that exposure to unsafe injec-
tions also increased with age as the total 
number of injections increased per person 
per year [17].

At JPMC, first-time replacement donors 
can be characterized as mainly young adult 
males (> 75%, 17–30 years old), with 45% 
having up to primary-level schooling. The 
most frequent employment given was that 
of an agriculture worker/labourer (41% 
overall). These results reflect not only the 
socioeconomic sector that JPMC serves, 
but also the working population of Pakistan 
as a whole.

If educational level is taken as a proxy 
marker for socioeconomic status, higher 
prevalence of HCV among the less educated 
suggests a higher vulnerability to infection 
in these subgroups. Earlier studies have 
established a linkage between unsafe injec-
tion practices with high prevalence of HCV 
[13,14]. There was no comparable relation-
ship between HBV infection and age group 
and education. Earlier, Zuberi reported an 
8% prevalence of HBsAg in pregnant 
women. Among them, 21% were HBeAg 
positive [18], suggesting possible early 
childhood transmission of hepatitis B infec-
tion in the country. One first-time replace-
ment donor was found positive for HIV 
confirming a low prevalence of HIV in the 
blood donor population.
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A statistically significantly higher se-
roprevalence of HCV was found in those 
speaking any other language compared 
to Urdu, concurring with findings of ear-
lier studies suggesting a high prevalence 
of HCV infection in the semi-rural part of 
Karachi which has a high proportion of the 
non-Urdu speaking population [9]. HBV 
prevalence was higher in people speaking 
Sindhi or a minor language versus Urdu. 
These variations of HBV and HCV infec-
tions among different linguistic groups are 
interesting findings and demand further 
studies. They suggest some confounding 
effect of perhaps mean age, low socioeco-
nomic status, education level, etc.

The different prevalence rates of HCV 
infection among different professional 
groups seems to suggest more the over all 
age group, linguistic background and lit-
eracy level rather then the profession itself.

Blood donors are not considered rep-
resentative of the general population, as 
exclusion criteria such as age, behaviour 
and disease history limit participation, and 
social, cultural, medical and biological fac-
tors limit women’s participation in blood 
donation. Fist-time family blood donors 
also suffer similar kinds of biases, but to 
a lesser extent particularly with regard to 
hepatitis B and C infection, mainly for 2 
reasons. First, these 2 infections have a 
prolonged asymptomatic phase of illness 
and first-time family blood donors remain 
ignorant about the disease until they donate 
blood and are thus diagnosed for these 
blood-transmitted infections. Second, the 
prevalent routes of transmission of these 2 
infections in the country are unsafe injec-
tion and blood transfusion practices and 

from infected mothers to their babies, which 
allows categorization of “high-risk donors” 
[3,11–14]. For HIV infection, however, 
unsafe sex is the most common mode of 
transmission [3,4], which can easily be 
assessed by the donors themselves who 
can voluntarily withdraw from donation if 
they have had unsafe sex in the previous 3 
months. Therefore, first-time family blood 
donors may not be dissimilar to other blood 
donors and consequently not a suitable 
population for any assessment HIV infec-
tion among the general population.

In light of these limitations, first-time 
family blood donors, as well as other kinds 
of blood donors, may not seem suitable for 
sentinel surveillance for the healthy adult 
population. However, considering the ready 
availability of stable and reliable data and 
the low impact of selection bias for hepatitis 
B and C infection, first-time blood donor 
data can effectively be used to monitor the 
trend of these infection and impact of in-
tervention programmes in the healthy adult 
general population.

Although in Pakistan both HCV and 
HBV are diseases of public health impor-
tance, no large-scale systematic epidemio-
logical or surveillance data are available for 
these diseases. In the absence of national 
epidemiological surveys, a selection of 
blood banks throughout Pakistan could 
serve as sentinel centres for serosurveil-
lance of HBV and HCV infection. Analysis 
of JPMC data, as one of the largest blood 
banks operating in the country, would pro-
vide a cost-effective method for monitoring 
the prevalence, pattern of distribution, and 
trends of these infections in Pakistan.
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ABSTRACT We carried out a retrospective study on student voluntary blood donors in Mansoura 
University, Egypt. Serum samples were tested for HBsAg, anti-HCV, anti-HIV-1 and anti-HIV-2 as well 
as syphilis. About 7% of students had ≥ 1 of the diseases tested for. Prevalence of HBsAg, anti-HCV, 
anti-HIV-1 and anti-HIV-2, and syphilis were 4.3%, 2.7%, 0.0% and 0.05% respectively. Significantly 
more males than females tested positive for HBsAg. Anti-HCV was significantly higher among rural 
than urban students. Volunteer student donors are a good source of safe blood. With proper selection 
of donors, the number of blood units discarded can be minimized. 
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0.05

Les infections transmises par le sang chez des étudiants donneurs de sang volontaires à 
l’Université de Mansoura (Égypte)
RÉSUMÉ Nous avons réalisé une étude rétrospective chez des étudiants donneurs de sang volontaires 
à l’Université de Mansoura (Égypte). Les échantillons de sérum ont été testés à la recherche de l’Ag 
HBs, d’anticorps anti-VHC, anti-VIH 1 et anti-VIH 2 ainsi que pour la syphilis. Environ 7 % des étu-
diants ont été testés pour une ou plusieurs de ces infections. La prévalence de l’Ag HBs, des anticorps 
anti-VHC, anti-VIH 1 et anti-VIH 2 et de la syphilis s’élevait à 4,3 %, 2,7 %, 0,0 % and 0,05 % respec-
tivement. Un nombre significativement plus important d’hommes que de femmes a eu un test positif 
pour l’Ag HBs. Les anticorps anti-VHC étaient significativement plus élevés chez les étudiants ruraux 
que chez les étudiants urbains. Les étudiants donneurs volontaires constituent une bonne source de 
sang sain. Une sélection appropriée des donneurs permet de minimiser le nombre d’unités de sang 
éliminées. 
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Introduction

Previously, blood banking services in Egypt 
were hospital-based and most hospitals 
derived blood from relatives and friends of 
patients (replacement donors), and rather 
infrequently from volunteer donors. Now-
adays, however, Egypt has a network of 
regional blood centres, including one in 
Mansoura, coordinated by a national cen-
tre in Cairo run by the Ministry of Health 
and Population. Blood donation drives are 
frequently conducted in educational institu-
tions, especially universities.

A volunteer donor pool has been found 
to be the safest source of blood worldwide, 
and this is endorsed by the World Health Or-
ganization [1,2]. In recent years there have 
been increased public health concerns re-
garding the safety of blood transfusion with 
respect to transfusion-associated infections, 
mainly hepatitis B virus (HBV), hepatitis C 
virus (HCV) and human immunodeficiency 
virus (HIV). The battery of screening tests 
conducted on donor blood has substantially 
reduced the risk of transfusion-transmitted 
diseases, although it has increased the cost 
of providing safe blood [3]. 

HBV and HCV are bloodborne hepato-
tropic viruses and are the major causes of 
chronic liver disease worldwide, particu-
larly cirrhosis and hepatocellular carcinoma 
[4]. HIV-1 is the most prevalent HIV type 
throughout the world. HIV-2 has been found 
primarily in West Africa [5].

Few reports have been published on the 
prevalence of HBV, HCV, HIV and syphilis 
infection among students who are voluntary 
blood donors in Egypt. The aim of our study 
was to determine the current prevalence of 
these bloodborne infections among student 
donors. They represent the younger, edu-
cated generation and would be expected to 
have lower prevalence of such infections 
than older members of the population. 

Methods

Blood donation campaigns are carried out 
annually among university students. We 
carried out a retrospective, record-based 
study during the academic year 2002–03 
among students at Mansoura University, 
Egypt. Age range was 17–24 years. Students 
were briefed about the benefits of blood do-
nation as well as eligibility to donate blood. 
Criteria for exclusion of donors were: age 
< 17 years; history of jaundice, recent fever 
or chronic disease; anaemia; weight < 50 
kg; engagement in high-risk behaviour (e.g. 
homosexuality, intravenous drug abuse); 
being immunocompromised; and blood do-
nation within the past 6 months. 

Volunteer blood donors were carefully 
selected after complete history taking and 
physical examination to assess eligibility 
and to ensure that the donor would not be 
negatively affected, e.g. become anaemic. 
The donated units of blood were screened 
and were discarded if positive for any test.

Serum samples were tested for viral 
markers using commercially-available 
enzyme-linked immunosorbent assays for 
hepatitis-B surface antigen (HBsAg), anti-
HCV, anti-HIV-1 and anti-HIV-2 (Abbott 
Inc., North Chicago), and also for syphilis 
by the Wasserman test. Serologic tests were 
performed in the laboratory of the Regional 
Blood Bank in Mansoura according to the 
manufacturers’ instructions.

The following data were abstracted from 
the donors’ records: age, sex, residence, 
blood group and Rh type, and the results of 
the serologic screening tests. Apart from 8, 
all students were first time donors. No data 
were available regarding their hepatitis B 
vaccination status.

Data were analysed using SPSS, ver-
sion 10. Chi-squared and Fisher exact tests 
were used for comparison between groups 
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as appropriate; P ≤ 0.05 was considered 
statistically significant. 

Results

Of the 2157 student blood donors whose 
records were examined, 149 (6.9%) had 
≥ 1 bloodborne infection (Table 1); 3 tested 
positive for both hepatitis B and hepatitis C 
infections. 

Frequency of HBsAg was significantly 
greater among males than females (P = 
0.018). There was no significant differ-
ence with regard to residence, blood group 
or Rh type. Frequency of anti-HCV was 
significantly greater among rural than urban 
students  (P = 0.001) and among Rh positive 
than Rh negative students (P = 0.047), but 
there was no significant variation with sex 
or blood group (Table 2).

Discussion

Blood transfusion has life-saving benefits, 
but also carries risks. Currently, preven-
tion of transfusion-associated infection de-
pends upon proper, pre-donation selection 

of donors, followed by serologic testing for 
infectious pathogens, including HBV, HCV 
and HIV. 

This study was carried out on volunteer 
university student blood donors. Applica-
tion of eligibility criteria excluded those 
belonging to high-risk groups and those 
with chronic diseases. Thus, our findings 
are peculiar to low-risk, healthy students 
and cannot be generalized, either to other 
groups of blood donors or to the general 
community.

HBsAg is the oldest marker for viral 
hepatitis. The prevalence of HBsAg in this 
study was 4.3%. This group of students was 
most probably not vaccinated against hepa-
titis B virus; at the time of their birth, the 
vaccine was not included in the Expanded 
Programme of Immunization in Egypt. 
Much lower rates (0.4% and 1.2%) have 
previously been reported among Egyptian 
blood donors [4,6]. In Saudi Arabian stud-
ies, the rate ranged from 1.4% to 3.27% 
[4,7,8]. A much higher rate, 9.8%, has been 
reported in Yemeni blood donors [9].

The higher prevalence of HBsAg in 
males than females could possibly be a 
result of greater exposure to infection, e.g. 
through the common use of razors and 
toothbrushes and shaving at barber shops. 

HCV is transmitted primarily through 
transfusion of blood or blood products, 
intravenous drug abuse and needle sharing. 
Other routes of HCV transmission have also 
been implicated (sexual, vertical and house-
hold contacts) which may account for a 
proportion of the sporadic cases associated 
with this agent [10]. It is not as infectious as 
HBV, but up to 80% of infected individu-
als can become chronically infected and 
risk serious long-term sequelae, including 
cirrhosis, liver failure and hepatocellular 
carcinoma [11]. 

We found that 2.7% of the blood donors 
whose records we studied were positive for 

Table 1 Overall prevalence of bloodborne 
infections among student blood donors (n = 
2157)

Test Positive
  No. %

HBsAg 93 4.31

Anti-HCV 58 2.69

Wasserman test 1 0.05

Anti-HIV 1 & 2 0 –

Totala 149 6.91
a3 students were positive for both HBsAg and anti-
HCV.
HBsAg = hepatitis B surface antigen.
HCV = hepatitis C virus.
HIV = human immunodeficiency virus.
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anti-HCV. Much higher rates have been 
reported in Egyptian blood donors, ranging 
from 8.1% up to 27% [4,6,12,13]. The low 
prevalence in this selected group of students 
may be attributed to their young age. They 
may also have had greater awareness of the 
potential modes of transmission of HCV.

In some other countries, however, much 
lower rates have been reported among blood 
donors: 0%–2% in Saudi Arabia [4,7–9,14], 
1.2% in the Libyan Arab Jamahiriya [15], 
2% in Sudanese and Syrian nationals work-
ing in Saudi Arabia [14], 2% in Yemen 
[9], 0.9% in Namibia [16] and < 1% in 
the United States of America (USA) and 
Europe [17,18]. 

Anti-HCV was more prevalent in rural 
than urban students. A similar finding has 
been reported previously [12].

In the USA and in Europe, anti-HCV 
has been detected in 1%–2% of the general 
population [17–19]. In Egypt, prevalence of 

anti-HCV in the general population is high, 
ranging from 10% to 33% [13,20–23], a 
phenomenon that may be attributed to the 
endemicity of schistosomiasis. In the most 
highly endemic areas of the world, e.g. 
Egypt, HCV infection is prevalent among 
persons older than 40 years and lower among 
those younger than 20 years [12,20,23,24]. 
This cohort effect suggests a time-restricted 
exposure, which in many instances appears 
to have been related to a medical procedure, 
parenteral antischistosomal therapy, which 
was widely practised in Egypt during the 
1960s [25]. 

Traditional practices such as tattooing 
and acupuncture with non-sterilized needles 
were also identified as likely modes of 
transmission [25]. 

Only 1 donor was positive for syphilis 
by the Wasserman test. None of the do-
nors was positive for HIV-1 and HIV-2. 
Similar findings were reported in Saudi 

Table 2 Variation of HBsAg and anti-HCV among student blood donors (n = 2157)

Characteristic Total HBsAg Test of  Anti-HCV Test of
  No. % No. %  significance No. % significance

Residence        
 Urban 1362 63.1 52 3.8 χ2 = 2.18 25 1.8 χ2 = 10.3
 Rural 795 36.9 41 5.2 P = 0.14 33 4.2 P = 0.001

Sex        
 Male 1350 62.6 69 5.1 χ2 = 5.6 38 2.8 χ2 = 0.22
 Female 807 37.4 24 3.0 P = 0.018 20 2.5 P = 0.6

Blood group        
 A 790 36.6 27 3.4 χ2 = 4.4 23 2.9 χ2 = 1.6
 B 494 22.9 19 3.8 P = 0.22 16 3.2 P = 0.65
 AB 204 9.5 12 5.9  4 2.0 
 O 669 31.0 35 5.2  15 2.2 

Rh type        
 Rh positive 2027 94.0 89 4.4 χ2 = 0.5 58 2.9 P = 0.047a

 Rh negative 130 6.0 4 3.1 P = 0.48 0 0.0 

Total 2157 100.0 93 4.3  58 2.7 
HBsAg = hepatitis B surface antigen.
HCV = hepatitis C virus.
aFisher exact test.
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Arabia [4,7,26,27]. In an Islamic country 
like Egypt, religion, culture and tradition 
prohibit certain risky behaviours such as 
extra-marital sexual activities and drug 
abuse. Additionally, students belonging to 
high-risk groups are more likely to abstain 
from blood donation because of the eligibil-
ity criteria applied. The national AIDS pro-
gramme of Egypt reports that at the end of 
December 2003, 1838 cases of HIV/AIDS 
had been reported to the Ministry of Health 
and Population [28]. This figure differs 
somewhat from the estimate of 8000 HIV-
positive individuals by the Joint United 
Nations Programme on HIV and AIDS 
(UNAIDS) at the end of 2001 [28].

HIV infection is a major public health 
problem in sub-Saharan Africa where 
prevalence of HIV among blood donors 
ranges between 2% and 20% in Kenya 
[29] and is 5.9% in Ethiopia [30]. Unlike 
in sub-Saharan Africa, HIV/AIDS is still 
uncommon in Egypt: the World Health 

Organization estimates a rate of 0.15% 
among the total population. It is still seen 
as a “foreign disease” brought to Egypt by 
tourists. Egypt is not at present considered 
at risk because of the conservative attitudes 
towards sex among Muslims and Coptic 
Christians [31,32]. Only 0.04% of 16 559 
voluntarily-tested Egyptians were positive 
for HIV during the year 2000, and most of 
them were linked to tourism [33]. About 
a quarter of reported HIV cases in Egypt, 
however, were infected in a hospital setting, 
especially in haemodialysis centres [34]. 

In conclusion, this study revealed that 
the overall prevalence of HBsAg, anti-
HCV, anti-HIV and syphilis in university 
student blood donors is low compared to 
the national figures. With proper selec-
tion of donors, university students can be 
an important source of blood to replenish 
blood banks with safe blood. Blood dona-
tion campaigns should be more actively 
promoted among these students. 
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World Blood Donor Day 2006
As every year, World Blood Donor Day was commemorated on 14 
June 2006 in a global celebration of the millions of people throughout 
the world who give their blood on a voluntary, unpaid basis to save the 
lives of those in need. World Blood Donor Day aims to raise awareness 
of the need for safe blood, to thank and honour those blood donors 
who make transfusion possible and to encourage regular blood do-
nation by suitable donors. Further information on blood transfusion 
safety can be found at: http://www.who.int/bloodsafety/en/ 
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ABSTRACT Turkey is an intermediate endemic area for hepatitis B virus infection. The study investi-
gated the hepatitis B exposure risk and prevalence of hepatitis B infection in a group of workers of no 
known occupational exposure. The prevalence of seropositivity for hepatitis B surface antigen (HBsAg), 
hepatitis B surface antibody (anti-HBs) and hepatitis B core antibody (anti-HBc) were 6.6%, 29.9%, and 
50.6% respectively. Hepatitis B infection rates were also high in the families of HBsAg-positive workers; 
73.7% of family members were positive for HBsAg, anti-HBs or anti-HBc. Risk factors included ever 
having an injection by an unqualified practitioner (14.6%) and ever having unprotected extramarital 
intercourse (62.5%).

HBsAg6.629.950.6

73.7

14.6

62.5

Prévalence de l’hépatite B chez des travailleurs présentant un faible risque d’exposition à 
l’hépatite B en Turquie
RÉSUMÉ La Turquie est une zone d’endémie intermédiaire pour l’infection par le virus de l’hépatite B. 
Cette étude avait pour but d’examiner le risque d’exposition à l’hépatite B et la prévalence de l’infection 
par le virus de l’hépatite B dans un groupe de travailleurs sans exposition professionnelle connue. La 
prévalence de la séropositivité pour l’antigène de surface du virus de l’hépatite B (Ag HBs), pour les 
anticorps dirigés contre l’antigène de surface du virus de l’hépatite B (anti-HBs) et pour les anticorps 
dirigés contre l’antigène central du virus de l’hépatite B (anti-HBc) s’élevait à 6,6 %, 29,9 % et 50,6 % 
respectivement. Les taux d’infection par le virus de l’hépatite B étaient également élevés dans les 
familles de travailleurs antigène HBs positif ; 73,7 % des membres de la famille étaient positifs pour 
l’antigène HBs, les anticorps anti-HBs ou les anticorps anti-HBc. Les facteurs de risque comprenaient le 
fait d’avoir déjà reçu une injection par un praticien non qualifié (14,6 %) et d’avoir déjà eu des rapports 
extraconjugaux non protégés (62,5 %).
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Introduction

More than 350 million people in the world 
are currently estimated to be chronically 
infected with the hepatitis B virus (HBV), 
and 2 billion people have serological mark-
ers indicating present or previous infection 
with the virus [1]. HBV causes a number 
of liver diseases, ranging from acute and 
chronic hepatitis, cirrhosis to primary liver 
cancer. HBV is the most clearly identified 
cause of cancer after tobacco smoking [2]. 

The main modes of HBV transmission 
are perinatal, horizontal, parenteral and 
sexual, and the relative rates of these vary 
throughout the world [1,2]. Parenteral and 
sexual transmission predominates in in-
dustrialized countries, whereas horizontal 
and perinatal transmission predominates in 
developing countries [1]. Horizontal trans-
mission of HBV, particularly among young 
children, occurs predominantly in countries 
of the Eastern Mediterranean Region, Af-
rica, India and Turkey [1,3–5]. It is claimed 
that horizontal transmission usually occurs 
via inapparent percutaneous routes, through 
cuts and lesions [1,2]. 

HBV is generally associated with poor 
socioeconomic conditions. The regions of 
the world can be classified into areas of 
high, intermediate and low HBV endemic-
ity. The Eastern Mediterranean Region 
has high and intermediate endemic areas 
[2,6,7]. As an intermediate endemic area, 
20%–55% of Turkey’s population has sero-
logical evidence of past or current exposure 
to HBV infection, and the prevalence of 
hepatitis B surface antigen (HBsAg), the 
indicator of acute HBV infection, ranges 
between 2% and 10% [8–10]. The preva-
lence of HBsAg positivity in various risk 
groups ranges between 4% and 10% and 
the prevalence of hepatitis B core antibody 
(anti-HBc) positivity (indicating current or 

previous exposure to HBV infection) ranges 
between 26.2% and 68.8% [9]. HBV in 
Turkey is not only a problem for high-risk 
individuals, but may also be an important 
health risk for all members of society. 

In this study in Ankara, Turkey, the 
prevalence of HBV infection and markers 
of previous exposure were investigated 
in a group of workers at low-risk of HBV 
exposure.

Methods

A cross-sectional study investigated HBV 
infection in a group of low-risk workers 
with no known professional HBV exposure. 
Risk of exposure to HBV was evaluated by 
a questionnaire and the serological mark-
ers of HBV infection or exposure were 
measured. The study was conducted among 
staff of the Provincial Directorate of Rural 
Services, Ankara, which provides public 
services to villages. These public services 
include protection and improvement of the 
soil and water and preparation and imple-
mentation of programmes and projects for 
rural areas. The institution includes an oc-
cupational health office, where a full-time 
occupational physician works. 

A total of 655 workers were employed 
by the Provincial Directorate of Rural Serv-
ices in the study year (1996). Of workers 
contacted for the study, 604 (92.2%) were 
reached, and agreed to participate (581 
were males). The occupational physician at 
the Provincial Directorate of Rural Services 
completed a standardized questionnaire for 
each worker during a face-to-face interview 
and collected information on the socio-
demographic characteristics of the worker 
and exposure to risk factors for HBV in-
fection. The questionnaire included 63 
questions on the worker’s background char-
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acteristics, the worker’s exposure to risks of 
HBV infection and knowledge level about 
HBV infection. The exposure risks were: 
having had an injection, medical operation 
or blood test, using a barber, having sexual 
partners before or after marriage and if so 
whether condoms were used or not. Data on 
HBV-related knowledge are not presented 
in this paper.

Blood samples were obtained from 
study participants and family members after 
obtaining individuals’ informed consent 
verbally. Each of them was aware of the 
aim of the study and what the blood samples 
were tested for. Additionally, written ap-
proval for the study was obtained from the 
Provincial Directorate of Rural Services. 
Blood sampling was supervised by the lead 
author, who was the occupational physician 
in charge at the time of study, and samples 
were transferred to the laboratory in a stand-
ardized manner. HBsAg, hepatitis B surface 
antibody (anti-HBs) and anti-HBc titres 
were measured by enzyme-linked immuno-
sorbent assay (ELISA) at the Department of 
Clinical Microbiology of Ankara Training 
Hospital, which is responsible for provid-
ing health services to all workers. If the 
worker was positive for HBsAg, he/she was 
tested for hepatitis Be antigen (HBeAg), 
hepatitis Be antibody (HBeAb), hepatitis 
B immunoglobulin M antibody (HBcIgM) 
and hepatitis B immunoglobulin G antibody 
(HBcIgG). Similarly, when the worker was 
positive for HBsAg, blood samples were 
taken from his/her family members and 
tested for markers of hepatitis B exposure 
(HBsAg, anti-HBs, anti-HBc).

Following the interviews, a standardized 
face-to-face health education session was 
provided to each worker and his/her rela-
tives (preferably with all individuals com-
ing from the same family as a group) about 
HBV infection, risk factors and prevention 

methods. Also, a conference and two semi-
nars on the same topic were conducted for 
all the workers together. A similar educa-
tion was provided for family members of 
HbsAg-positive workers. As part of the 
study, all HbsAg-positive workers and fam-
ily members of HBsAg-positive workers 
were vaccinated against HBV infection.

Statistical analyses included frequency 
tables, chi-squared tests for testing the sig-
nificance of difference between proportions 
and multivariate analysis. Multivariate lo-
gistic regression analysis was conducted 
to study the association between exposure 
to HBV (i.e. past or ongoing HBV infec-
tion versus no exposure) and various risk 
factors. All analyses were conducted using 
Epi-Info, version 5.0, and SPSS, version 9.0 
statistical software packages. 

Results

Background characteristics
The age of workers ranged between 21 and 
51 years; the mean (standard deviation) age 
was 41.1 (5.9) years. Almost all of them 
were males (96.2%). More than half of 
the workers (64.1%) had finished primary 
school, and only 3.5% had a college educa-
tion. Almost all the workers (95.9%) were 
married with an average of 2.8 children.

Serological tests 
The serological tests could be complet-
ed for 571 participants. Overall 49.2% of 
study participants (281/571) had never 
been exposed to HBV infections (Figure 1). 
Of the remainder who had been exposed, 
6.6% (38/571) of workers were HBsAg-
positive and anti-HBc-positive, indicating 
late acute or chronic HBV infection. Two 
(2) individuals had chronic HBV infection, 
and were contagious. One (1) worker was 
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anti-HBs-positive who had been vaccinated 
for HBV infection. Both anti-HBs antibod-
ies and anti-HBc antibodies were detected in 
29.8% (170/571) of workers, while 14.2% 
(81/571) were positive for anti-HBc anti-
bodies only, indicating they were healthy 
individuals with previous HBV infection. 
Thus 289/571 (50.6%) workers had current 
infection or exposure to HBV infection. 

Of the 38 workers who were positive 
for HBsAg, 28 (73.7%) had at least one 
family member who was seropositive for 
HBV infection (i.e. HBsAg+, anti-HBs+ or 
anti-HBc+). The wife only was seropositive 
for 14 (36.8%), the wife and at least one 
child for 6 (15.8%), at least one child for 
4 (10.5%), the wife and at least one family 
member for 2 (5.3%) and the wife, child and 

HBsAg+ and 
anti-HBc+ 

38 workers 

Anti-HBs+

1 worker 
(vaccinated) 

Anti-HBs+ and 
anti-HBc+ 

170 workers 

Anti-HBc+ 

81 workers 

Family
members

(n = 140) in 28 
infected
families

HBeAg+  38 workers
HBeAb+  27 workers 
HBcIgM+  0 
HBcIgG+  34 workers

HBsAg+  

13 people 

Anti-HBs+

22 people 

Anti-HBc+

39 people 

Total tested

571 workers 

Never exposed

281 workers 

HBeAg+  2 people 
HBeAb+  5 people 
HBcIgM+  0 
HBcIgG+  11 people

Figure 1 Serological test results of 571 workers at the Provincial Directorate of Rural Services, 
Ankara, and their family members
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at least one family member for 2 (5.3%). 
Table 1 shows the serological finding for 
the family member of HBsAg-positive 
workers. Among family members of the 38 
HBsAg-positive workers, 15.7%, 27.9%, 
and 9.3% were positive for anti-HBs, anti-
HBc, and HBsAg respectively. As expected, 
HBV seropositivity was more prevalent 
among wives of the infected workers than 
their children, parents and other family 
members. 

Risk behaviour
The interviews showed that although the 
study participants were not in any special 

risk group for HBV infection, 598/604 
(99.0%) had been exposed to at least one 
HBV infection risk factor for hepatitis B 
infection in their lifetime (Table 2). Almost 
all workers had had at least one injection in 
their lifetime. The places they had chosen 
for injection varied: some people, particu-
larly the older ones, had been injected by 
an inexperienced person at home or by an 
unlicensed pharmacist (14.6%) (Table 3).

A major risk-taking behaviour for hepa-
titis B transmission is unsafe sex: out of 581 
male workers responding, 27.0% reported 
ever having extramarital sexual intercourse 

Table 1 Serological tests results of family members of the 38 
workers positive for hepatitis B surface antigen  

Parameter Positive Negative Not tested
  No. % No. % No. %

Wives (n = 36)       
 Anti-HBs 12 33.3 24 66.7 0 0.0
 Anti-HBc 20 55.6 13 36.1 3 8.3
 HBsAg 2 5.6 34 94.4 0 0.0

Children (n = 98)      
 Anti-HBs 8 8.2 81 82.6 9 9.2
 Anti-HBc 15 15.3 68 69.4 15 15.3
 HbsAg 6 6.1 85 86.7 7 7.1

Parents (n = 4)      
 Anti-HBs 0 0.0 3 75.0 1 25.0
 Anti-HBc 1 25.0 0 0.0 3 75.0
 HBsAg 2 50.0 1 25.0 1 25.0

Other family 
members (n = 14)      
 Anti-HBs 2 14.3 6 42.9 6 42.9
 Anti-HBc 3 21.4 2 14.3 9 64.3
 HBsAg 3 21.4 7 50.0 4 28.6

Total (n = 140)      
 Anti-HBs 22 15.7 114 81.4 16 11.4
 Anti-HBc 39 27.9 83 59.3 30 21.4
 HBsAg 13 9.3 127 90.7 12 85.7
n = number of respondents to the question.
HBsAg = hepatitis B surface antigen.
Anti-HBs = hepatitis B surface antibody.
Anti-HBc = hepatitis B core antibody.
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before marriage and 36.5% currently had 
extramarital intercourse (Table 4). The 
great majority of those who had had inter-
course prior to marriage (148/157; 94.3%) 
and of those currently having extramarital 
intercourse (190/212; 89.6%) reported that 
they never used a condom. Thus a total of 
62.5% had ever had unprotected extramari-
tal intercourse.

Logistic regression analysis 
The effect of individual risk factors on 
seropositivity (i.e. HBsAg+, anti-HBs+ or 
anti-HBc+) was evaluated in multiple lo-
gistic regression analysis. In modelling the 
following were included as potential risk 
factors: age group (age above average, i.e. 
42+ years versus < 42 years), shaving (yes 
versus no), haircut at the barber (yes versus 
no), using razor blade for hair trimming 
(yes versus no), having any surgical opera-
tion (yes versus no), ever had extramarital 
sexual intercourse (yes versus no). Using 
backward elimination (at α = 0.05), age was 
the only statistically significant risk factor 
for HBV seropositivity (P = 0.002) and risk 
was higher in older workers. The effect of 
condom use on HBV seropositivity could 
not be evaluated alone because condom use 
was only asked to individuals who had ever 
had extramarital sexual intercourse.

Discussion 

In this study of professionals with no known 
HBV infection risk, the prevalence of sero-
positivity for HBsAg and anti-HBc anti-
body was 6.6% and anti-HBs and/or anti-
HBc seropositivity were detected in 44.0% 
of the workers respectively. These rates 
are higher than the reported prevalence of 
HBV infection in populations of industrial-
ized countries [1,6], but similar to figures 

Table 2 Risk factors for hepatitis B infection 
among the workers  

Risk factor No. %
  (n = 604)

Ever had injection at:  
 Outpatient clinic 244 40.4
 Health centre 192 31.8
 Hospital 115 19.0
 Home (by paramedic) 90 14.9
 Occupational health care 
 centre 58 9.6
 Pharmacy 52 8.6
 Home (by unqualified 
 injectionist)  36 6.0
 Total 598 99.0

Ever had dental operation 571 94.5

Ever had blood test 548 90.7

Ever shaved beard at public 
 barbera 392 67.5

Ever had unprotected 
 extramarital sexual 
 intercoursea 363 62.5

Ever had medical operation 347 57.5

Ever had treatment at hospital 311 51.5
n = number of respondents to the question; an = 581 
(men only).

Table 3 Extramarital intercourse and condom 
usage among the male workers  

Extramarital sexual  No. %
intercourse (n = 581)

Never 212 36.5

Yes, prior to marriage 157 27.0
 Always used condom 4 0.7
 Sometimes used condom 5 0.9
 Never used condom  148 25.5

Yes, currently 212 36.5
 Always use condom 2 0.3
 Sometimes use condom 20 3.4
 Never use condom  190 32.7
n = number of respondents to the question.
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in different Middle Eastern countries [7], 
consistent with the fact that Turkey is lo-
cated in a semi-endemic region regarding 
the prevalence of hepatitis B infection. 
Previous research in Turkey has suggested 
that HBsAg-seropositivity among high-risk 
individuals, including health personnel, 
haemodialysis patients and sex workers, 
ranges between 3.5% and 54.0%, whereas 
the HBsAg-seropositivity is between 4.8% 
and 17.4% among low-risk individuals 
[8–10]. Total seropositivity (i.e. HBsAg+ 
or anti-HBs+ or anti-HBc+) rates obtained 
from previous studies on the Turkish popu-
lation ranged between 26.2% and 68.8%, 
indicating that up to two-thirds of the popu-
lation is currently or previously infected 
with HBV [8]. The frequency of any ex-
posure to HBV was found to be 50.6% in 
the study population, indicating that about 
1 in 2 individuals had been infected with 
hepatitis virus at some point in their lives. 
The findings indicate that hepatitis B virus 
is not a problem of high-risk groups only, 
but that all members of society are at-risk 
for HBV infection. 

Almost all the study participants re-
ported exposure to at least one HBV infec-
tion risk factor and the most commonly 
reported risk factor was having an injection, 
often outside hospitals or doctors’ clinics; 
14.6% of the study participants reported 
having had at least one injection at home by 
an experienced person or by an unlicensed 
pharmacist. Unqualified injectionists obtain 
their injection skills through a “master–
apprentice relation” and it is not known to 
what extent they are knowledgeable about 
blood-transmitted diseases and the need 
for precautions against them. Injection by 
experienced/unlicensed people was com-
mon practice in Turkey before the 1980s 
when health centres were not established 
throughout the country, and disposable 

syringes and needles were not in use. After 
the national vaccine campaign in 1985, use 
of disposable injection kits gained wide 
acceptance all over the country. Given the 
current health education activities about 
the risk factors for bloodborne diseases and 
related preventive measures, the younger 
generation is expected to be less at-risk of 
infection due to contaminated injections.

The high rate of HBV infection among 
the study participants could be due to the 
high rate of extra-marital sexual relation-
ships (among nearly one-third of the men), 
and non-use of condoms in about 90% of 
those having extramarital intercourse. Con-
dom use is not a common behaviour among 
men in Turkey, even in situations where 
their sexual partners are expected to have 
high probability of hepatitis B infection. 
Unsafe sex in extramarital relations is likely 
to increase the transmission of hepatitis B 
infection and could, at least partially, ex-
plain the high rates of hepatitis B infection 
in the study population.

In this study, occurrence of HBV in-
fection was also investigated for family 
members of HBsAg positive workers. In 
73.7% of HBsAg positive workers, at least 
one family member was also seropositive 
for HBV infection (i.e. HBsAg+, anti-
HBs+ or anti-HBc+). This figure is higher 
than HBV infection rates among wives 
and family members of blood donors and 
health personnel, which has been reported 
as 33%–71% [3]. Kuru et al. evaluated 
the HBV titres in husbands and other fam-
ily members of Turkish pregnant women: 
59.1% of family members showed serologi-
cal evidence of previous or ongoing HBV 
infection, and 27.1% of family members 
were positive for HBsAg. Kuru et al. also 
reported high rates of HBV infection among 
wives, children, and other family members 
of workers who were positive for hepatitis 
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B antigen [4]. Studies conducted in the 
Eastern Mediterranean Region have shown 
evidence of horizontal transmission within 
families [5,7]. Horizontal transmission of 
HBV infection was also discussed in some 
studies conducted to explain the prevalence 
of hepatitis B among children [11,12] and 
among the members an American football 
team [13]. 

The likelihood of hepatitis B infection 
in a low-risk group was examined in this 
study. It was observed that the HBV expo-
sure risk among low-risk workers and their 
family members was higher than expected 
and these rates were not significantly differ-
ent than that expected for high-risk groups. 
This indicates that hepatitis B virus infection 
is a public health problem for all individuals 
in society, regardless of their professional 
risks or personal risk-taking behaviours. 
Recently, HBV infection has been included 
in the list of priority health concerns of the 
Turkish Ministry of Health. Risk factors for 
HBV infection, routes of transmission and 
potential preventive measures have been 
included in health education programmes 
and supported by the mass media. Hepatitis 
B vaccine has been included in the routine 
infant immunization scheme in Turkey since 
1997. Risk groups such as health personnel 
and security forces are tested periodically 
and are vaccinated. However, given the 
high seropositivity rates of HBV infection, 
education about bloodborne infections and 

vaccination of high-risk groups/infants will 
not be adequate alone to control the HBV 
infection. Nor it is practical to advocate 
universal HBV screening or vaccination of 
all susceptible people. However, patients 
admitted to hospitals for any reason could 
be tested for HBV and if they are found to 
be positive, examinations could be extended 
to their family members. Screening of preg-
nant women for HBV infection should be 
routinely conducted during prenatal care in 
hospitals. 

It is recommended that greater aware-
ness is needed in society about the ways of 
transmission of hepatitis B infection and 
preventive measures should be improved. 
The risks of horizontal transmission of 
hepatitis B should be emphasized in the 
health education programmes in Turkey 
and countries of the Eastern Mediterranean 
Region. An increase in awareness of the 
population of the risks of HBV infection 
and of potential preventive measures will 
definitely improve the control of HBV 
infection nationwide and will eventually 
decrease the associated health care costs.
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ABSTRACT The roles and practices of informal health care providers were studied in 2 Egyptian vil-
lages, focusing on practices which might be associated with the bloodborne transmission of hepatitis C 
virus (HCV). In the study areas, many people resorted to male providers for injections, dentistry, wound 
treatment and male circumcision. Traditional birth attendants oversaw > 50% of all births. “Injectionists”, 
barbers and staff at pharmacies performed services that may be associated with HCV transmission. 
These providers knew little about HCV, but were willing to learn. As villagers trust these providers and 
visit them even if primary health care facilities are accessible, efforts should be made to upgrade their 
practices in order to reduce the transmission of HCV. 

50

Les prestataires de santé informels et la transmission du virus de l’hépatite C : étude pilote dans 
deux villages égyptiens
RÉSUMÉ Les rôles et pratiques des prestataires de soins de santé informels ont fait l’objet d’une 
étude dans deux villages égyptiens, portant plus particulièrement sur les pratiques qui pourraient être 
associées à la transmission par le sang du virus de l’hépatite C (VHC). Dans les zones étudiées, un 
grand nombre de personnes avaient recours à des prestataires de sexe masculin pour les injections, les 
soins dentaires, le traitement des plaies et la circoncision masculine. Les accoucheuses traditionnelles 
supervisaient plus de 50 % de tous les accouchements. Les personnes qui administrent des injections, 
les barbiers et le personnel des pharmacies dispensaient des services pouvant être associés à la trans-
mission du VHC. Ces prestataires avaient peu de connaissances sur le VHC mais étaient disposés à 
apprendre. Étant donné que les villageois ont confiance en ces prestataires et les consultent même 
si les services de soins de santé primaires sont accessibles, des efforts devraient être déployés pour 
améliorer leurs pratiques afin de réduire la transmission du VHC.
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Introduction

The prevention of HCV transmission
A high level of infection with the hepatitis 
C virus (HCV) has long been recognized 
in rural Egypt [1–3]. A substantial number 
of infected people in the population are not 
aware of their infective status and are not 
clinically ill, but are a source of infection for 
others. As yet, there is no vaccine against 
the virus, and current multi-drug treatment 
to eliminate the virus is inefficient, costly 
and has serious side-effects. Thus, the most 
effective control strategy is primary preven-
tion so that people will not become infected 
in the first place [4,5].

A bloodborne infection, HCV is often 
associated with health care practices such as 
surgical procedures and injections. Patterns of 
HCV transmission in Egypt appear to follow 
those found in poor countries, where unsafe 
injections play a large role. Unsafe practices 
originate in both formal and informal health 
care settings, and expose a wide range of 
people to infection on a daily basis [6]. 

Informal health care providers are un-
trained and/or operate outside the formal 
framework of government or private care. 
The role of informal providers, especially in 
giving injections, has been documented in 
many countries [7,8]. The setting for trans-
mission in these countries is different from 
that in countries such as the United States 
of America and the United Kingdom, where 
the risk is concentrated in a specific group, 
drug users who self-inject and share injec-
tion equipment [4,5]. It has, however, been 
suggested that, even in the United States, 
researchers should be more aware of risk 
factors for HCV such as barbering [9].

In Egypt, up to one third of all thera-
peutic injections are provided by untrained 
health providers operating in the informal 
sector [10]. Epidemiological studies in 2 
villages, carried out under the aegis of the 

Hepatitis C Prevention Project, have sug-
gested the possible significance of informal 
health care providers in the transmission of 
HCV. In a delta village (HCV prevalence 
8.7%) risk factors for HCV infection in-
cluded injections by informal health care 
providers and, of marginal significance, 
circumcisions for boys by informal health 
care providers [11]. In an Upper Egyptian 
village (HCV prevalence 8.7%) risk factors 
for HCV infection included injections and 
circumcisions provided by informal health 
care providers and frequent injections [12]. 
A 2004 study in a village in Sharqia gov-
ernorate in the delta identified the use of 
community barbers as a predictor of infec-
tion [13]. 

To plan for any HCV prevention ac-
tivities, it is essential to go beyond a con-
sideration of these risk factors and study 
risk behaviours. There have been relatively 
few anthropological studies of such behav-
iours [14]. We have already identified the 
knowledge and practices of formal sector 
providers in 2 Egyptian villages, and de-
signed a community level health education 
strategy for these providers [15]. Our objec-
tive in this study was to obtain an in-depth 
understanding of the activities and roles 
of informal health care providers, and the 
reasons why villagers go to these providers 
rather than government or private, trained 
providers. Until all providers follow safe 
procedures, a public education programme 
will have limited impact. The official sec-
tor (Ministry of Health and Population) is 
primarily concerned with improving the 
skills of formal sector health workers in 
the network of health centres that covers 
most villages, under the assumption that 
the role of the informal sector will eventu-
ally disappear. At present, only a few non-
governmental organizations are retraining 
and educating some traditional midwives 
(daya) to help with family planning and the 
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eradication of female genital mutilation, but 
they are not training them on the prevention 
of bloodborne infections.

Health providers in rural Egypt
There are approximately 2400 rural health 
units in Egypt, within easy access of people 
in the densely settled delta and Nile valley 
[16]. These facilities provide maternity, 
child and school health services; emergency 
treatment; and screening and treatment for 
schistosomiasis. Some have dental clinics. 
Facilities are open from 09:00 to 13:00 
6 days a week. Services for children and 
mothers are free; others are charged a very 
low registration fee. Larger villages also 
have private doctors, and dispensaries (of-
ten associated with mosques). 

These services are complemented by 
providers operating in the informal sec-
tor. There is a long tradition of medical 
pluralism in Egypt, with consumers making 
choices about which providers are most 
appropriate in a given situation. In 1995, 
the demographic and health survey found 
that, over the previous 5 years, traditional 
midwives attended 48.5% of all deliveries, 
with the figure increasing to 69.0% in rural 
Upper Egypt [17]. There have been few in-
depth studies of the informal health sector 
in rural Egypt; there was 1 study of informal 
providers in a delta village in 1980 [18] and 
a more recent one on urban women [19]. 

Methods

The research site
This study was carried out between 1996 and 
2001 in 2 villages: village A in Menoufia 
governorate in the Nile delta (Lower Egypt) 
with a population of just under 20 000, and 
village B in Assiut governorate in southern 
Egypt (Upper Egypt) with a population of 
approximately 11 000. To select villages 
in these 2 areas was seen as appropriate 

as the prevalence of HCV has been found 
to be lower in Upper Egypt than in Lower 
Egypt [3,11,13]. Each study village has a 
rural health unit and private facilities such 
as individual private practices, private clin-
ics and pharmacies. In village A, there is a 
dispensary supported by the local mosque. 
Overall, there are more private facilities in 
village A and people reported a greater use 
of private facilities than in village B. There 
are 2 private dentists in village A, and 4 pri-
vate doctors specializing in obstetrics and 
gynaecology. 

Data collection
This study was an exploratory, pilot study 
to identify villagers’ reasons for using in-
formal providers, and the various roles 
and activities of those providers. It focuses 
on meaning and process using qualitative 
methodologies. Research methods included 
focus group discussions with villagers, key 
informant interviews, interviews with pro-
viders, and observation of practices. 

We conducted a number of focus group 
discussions to learn about villagers’ rea-
sons for, and use of informal providers, as 
shown in Table 1. Fewer focus groups were 

Table 1 Interviews and focus group 
discussions

Research method Village Aa Village Ba

Focus group discussions  
 Women 1 2
 Men 1 2
 Youth                                     –  1

In-depth interviews  
 Dayas 4 4
 “Health barbers” 4 2
 Barbers (with shops) 3 –
 Trained “injectionists”            –  2
 Pharmacy assistants 1 –
 Trained nurses 10 –
aVillage A was in the delta; village B was in Upper 
Egypt.
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conducted in village A, as only 2 dayas 
were practising in the informal sector; other 
providers offering services to the com-
munity also worked at the health centre in 
the mornings. Thus, we could observe their 
behaviour in the health centres, and conduct 
informal interviews with patients about 
practices outside the health centre. 

Focus group discussions were appropri-
ate to identify norms, accepted ideas and 
practices that could be openly discussed. 
Groups ranged in size from 7 to 10, and 
were held in appropriate venues—in private 
homes and rooms in the health centre for 
women, and in a room in the mosque for 
men. 

We conducted in-depth interviews of 
health providers, as they could more freely 
express themselves and explain what they 
did and why in a private setting. In both 
villages we obtained the names of infor-
mal providers from staff at the rural health 
units. We identified those whose practices 
appeared most likely to lead to the trans-
mission of bloodborne pathogens. These 
included the traditional midwives (daya), 
male “health barbers” (who provided sim-
ple first aid and wound care) and trained 
“injectionists” who worked on their own 
in village B; barbers with their own shops; 
and a pharmacy assistant in village A. In vil-
lage A we also interviewed trained nurses, 
who we found were knowledgeable about 
informal practitioners, especially the many 
“injectionists”. They also provided services 
such as injections to neighbours on an infor-
mal basis. All these categories of informal 
providers are widely known throughout 
rural and urban Egypt.

Researchers observed practitioners giv-
ing injections wherever this was feasible 
without causing embarrassment to the pro-
vider. The type of injection and sterilization 
equipment could often be noted during 
visits to providers. Observations provided 

information on what the informal providers 
actually do, rather than what they say they 
do. This information was checked against 
findings from focus group discussions and 
in-depth interviews. This practice of trian-
gulation, cross-checking information for 
reliability, was used throughout the project. 
In addition to indicating possible inconsist-
encies, it suggested issues that needed to be 
pursued in greater depth in other interviews. 
We obtained informed consent from all 
participants. 

Results

Why villagers use informal providers
Villagers reported that they continued to 
visit informal providers mainly because 
they are accessible, day and night. The 
most widely respected providers had been 
practising in the villages for 30 years or 
more, and were valued for their experience. 
Informal sector providers, some of whom 
had facilities in their own homes for treat-
ing patients, charged far less than private 
doctors, and would often accept whatever a 
patient could afford to pay. The following 
comments indicate people’s trust in infor-
mal providers, and the way they compare 
them to formal sector providers.

The doctor cannot compete with him, 
and does not have his experience.

Even if I lived next door to a doctor, and 
he was a professor, I would still go to 
Hatim for treatment.

Muhammad is very clever at circum-
cising boys; all those who work in the 
health unit have their children circum-
cised by him.

Villagers considered that the older men 
and women who served as informal health 
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providers were more knowledgeable and 
performed better in some areas than doctors 
in private or government health centres. 
They stated that doctors assigned to rural 
health units were often young and recently 
qualified. Villagers still had a great respect 
for age and experience. 

Activities of informal providers
Daya attend births in the mothers’ homes. 
They attend only for the birth, rarely, if 
ever, providing any pre- or postnatal care. 
They refer mothers to doctors or the health 
centre when there are complications and 
also encourage them to take their babies for 
vaccinations and to register the birth. Even 
educated mothers use a midwife. According 
to one man in village B, “I and my wife both 
work at the health unit but all of our children 
were delivered by the midwife.”

Female genital mutilation is performed 
predominantly by daya, but also by male 
practitioners. Male providers and doctors 
perform circumcision on boys, which is 
universally practised. 

According to the villagers in village B, 
the most respected male provider prescribes 
medicine for fever, stomachache, rheumatic 
pains and children’s diarrhoea. He also 
treats wounds and abscesses and changes 
bandages after operations. Villagers say 
they prefer to go to him when their sons are 
circumcised as there are no complications 
and little blood. People prefer him as he 
lives in the village and is available at any 
time; he comes to their homes if they need 
him. He had a small office where he carried 
out routine procedures, except for circumci-
sion, which was carried out in the child’s 
house. He inspires confidence; villagers say 
he is clean and “his hand is light and we do 
not feel pain.” Villagers also go to him for 
tooth trouble and pulling out teeth “he is 
even better than the dentist in Assiut.”

There was no dental clinic at the rural 
health unit in village B and male providers 
in this village carried out more dental treat-
ment than those in village A. Only 1 of the 
4 busiest male providers in village A pulled 
teeth and treated gums. Although there was 
a dental clinic twice a week at the health 
centre, villagers preferred to go to private 
providers. 

In addition to male providers and daya, 
in both villages there were many “injection-
ists” who would go to villagers’ homes to 
give injections. They usually did not charge 
for the service but expected small services 
in return. In village B there were about 15 
men and a few women doing this service; 
in village A there were far more, 1 or 2 on 
nearly every street. All practitioners used 
disposable syringes. However, often they 
do not have any regular way of disposing 
of used syringes. These “injectionists” are 
usually educated to secondary-school level, 
and were taught how to give injections dur-
ing training for their regular work in health 
centres or as first-aid assistants. Some had 
trained family members to give regular 
injections to people in their family who had 
diabetes. Injections given included antibiot-
ics, vitamins and painkillers. 

Nurses at the clinics also gave thera-
peutic injections to villagers in their own 
homes on an informal basis. We had previ-
ously interviewed nurses in the 2 villages 
who worked at the local health centres and 
found that few of them were aware that 
needles and syringes could transmit disease 
[15]. In that project we had given priority 
to improving the knowledge and practices 
of health providers in the health units. We 
noticed that the clinic staff had become 
more aware and knowledgeable about the 
danger of unsafe practices and the trans-
mission of bloodborne diseases. However, 
owing to time restrictions, we were not able 
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to observe if this resulted in any change 
in behaviour outside the confines of the 
health units. In that setting, nurses, even 
if trained, were operating in the informal 
sector in the sense that they were no longer 
constrained by ministry regulations and 
had to take account of the expectations of 
their neighbours, and their limited finances. 
One nurse said, “I cannot force women to 
buy a new syringe each time, since they 
are costly.” Another said, “I have to attend 
to the patients in my neighbourhood at the 
lowest cost to them; all I can do is wash 
the instruments before use.” Most villagers 
seeking injections from the nurses or other 
providers purchase new disposable needles 
from the pharmacy or keep needles for their 
own use at home. We were also informed 
that in the many pharmacies in village A, all 
medications to be given by injection were 
sold together with the required number of 
disposable syringes.

If they were feeling unwell, villagers 
were likely to visit a pharmacy before they 
saw a doctor. Thus, the pharmacy assistants 
who interact directly with the public pro-
vide advice as well as selling a wide range 
of drugs. Although they have received no 
formal training, they also provide treatment, 
especially injections and, to a lesser extent, 
wound care. In both villages pharmacy 
assistants had been taught on an informal 
basis how to give both intravenous and 
intramuscular injections. They could also 
set up a drip in a patient’s home, if it had 
been requested by a doctor. 

The 3 barbers in village A, all operating 
in shops, trimmed their patrons’ hair but did 
not generally shave them. In contrast, most 
men in village B had their beards shaved 
by barbers. Rather than being based in 
shops, the barbers went to clients’ houses 
or shaved them on the street. They shaved 
an average of 10 men a day. Some used 
an old-fashioned razor with a fixed blade, 

which they washed after each use in soap 
and water or a disinfectant solution. Some 
barbers in this village, and all the barbers 
in village A, used a modern razor with a 
detachable blade. The usual practice was to 
break a razor in half and use half for each 
client. The holders may have been cleaned 
between clients. None of the barbers had 
established a safe way to dispose of used ra-
zors. They were not aware that blood could 
be a source of transmission of disease.

How skills had been learnt
In the past, nearly all informal providers 
learned their skills through an apprentice 
system, from a parent or close relative, and 
drew on a body of knowledge and practice 
which was almost entirely separate from the 
formal sector [18,19]. Today, the relation-
ship between the 2 sectors is changing. In 
the 2 study villages, some providers worked 
at the local health centre or a private doc-
tor’s office and learned by watching proce-
dures or helping the doctors or nurses. For 
example, in the health centres, custodians 
could give injections and provide wound 
care, especially if the doctor was absent or 
busy. 

In village A, 2 of the 4 male providers 
learned their skills from their fathers. Of the 
2 others, who had both completed second-
ary school, 1 learned his skills by helping 
the doctor at the health centre. The other 
had been taught by his father, a male nurse 
at the hospital, and he helped his brother, a 
pharmacist in the village, and gave injec-
tions at the pharmacy. He had taught 2 
young women who worked at the pharmacy 
to give injections. These 4 male providers 
had all been practising in the village for 
more than 15 years. In village B, 2 of the 3 
male providers learned their skills by prac-
tising what they observed while working at 
their main jobs, as assistants to a doctor in 
a private clinic.
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All the daya interviewed learned their 
skills from their mothers, except for one 
who was a nurse in village B and had learned 
from working in the health unit. In village 
A, the most popular daya, who had been 
practising for 35 years, claimed that she 
had not passed her skills on to a daughter or 
anyone else. 

Practices of informal providers 
related to infection control
The most respected midwife in village A, 
who had been practising over 35 years, said 
that she never wore gloves as they bothered 
her. She washed her hands with antiseptic 
after examining a woman and after delivery. 
She used scissors cleaned with alcohol for 
cutting the cord, and tied it with unsteri-
lized thread; sometimes, however, she used 
a razor. Most of the deliveries took place 
on the floor, on a plastic sheet covered by 
a clean cotton sheet. Although she had no 
formal contacts with the local health unit, 
she referred difficult cases to the doctor in 
the village or to the health unit. 

The other midwife in the village, who 
had been practising for only 6 years, was 
less busy. She did not wear gloves but usu-
ally washed her hands with soap and water 
before and after delivery. Both midwives 
kept their instruments in a plastic bag, and 
cleaned them with alcohol before and after 
delivery. Neither had had any formal train-
ing.

The busiest male provider in village A 
said he followed the same procedures as the 
doctors in the health unit where he worked. 
He said that he boiled his instruments. Ob-
servations did not support this statement. 
None of the 4 male providers wore gloves, 
although they could be purchased from the 
local pharmacy. Neither did they use any 
sterilization procedures, or take special care 
when they disposed of needles and syringes. 
When queried, they said that they were not 

aware of the danger of coming into contact 
with the blood of their patients, or that they 
themselves might be a source of HCV. 

Changing practices
In village A, where the level of general 
education was higher, the number of villag-
ers going to the pharmacist to obtain their 
injections had increased in the previous few 
years. Here, they could receive advice and 
purchase disposable needles and the drugs 
they needed. Indeed, male providers in this 
village claimed that pharmacists (and medi-
cal students) were poaching their patients. 
Overall, in proportion to the size of the vil-
lage, there were far fewer informal health 
care workers in village A than in village B.

As a result of the interventions of the 
research team, which raised awareness 
about HCV in the 2 villages, rural health 
unit staff became concerned to improve 
their practices. There was some evidence 
for improvement in practices by informal 
providers who also worked in the formal 
sector, most markedly on the part of a male 
practitioner who had learned through the 
project that he was HCV positive. Rather 
than providing syringes for their patients, 
some providers were asking patients to buy 
their own from pharmacies. However, there 
was also evidence that formal sector prac-
titioners did not carry over what they had 
learned in the formal health care setting: 
it sometimes seemed as if they kept the 2 
kinds of practices completely separate. 

Discussion

The complementary roles of formal 
and informal providers
The reports from the questionnaires in the 2 
communities where the Hepatitis C Preven-
tion Project carried out its epidemiological 
study noted that villagers reported that they 
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frequently visit informal providers for a 
wide range of procedures [9,20]. Our own 
in-depth study suggested that these surveys 
underestimated the use of such providers.

In the 2 study villages, it was clear that 
villagers continued to use informal health 
care providers, who play an important 
complementary role to the formal sector 
providers. Formal sector providers did not 
see those in the informal sector as in com-
petition with them; as we have seen, some 
providers operated in both sectors. Staff 
at the rural health units were the people in 
the village setting who were best able to 
introduce informal providers to members 
of the research team. All providers could be 
seen as part of the overall system of health 
provision in the community. 

It was sometimes difficult to distinguish 
between the 2 sectors, for example, when 
nurses trained “injectionists” and acted as 
sources of information for informal practi-
tioners. The role of pharmacists and medi-
cal students seemed to be somewhere in the 
middle of the formal/informal continuum. 
Many informal providers in the 2 villages 
were employed in the formal health care 
system. In addition to using the knowledge 
they had acquired there in informal sec-
tor activities, they were able to provide a 
conduit between villagers and formal sector 
care. For example, providers sometimes 
referred patients to doctors or government 
health centres, and provided injections and 
dressed wounds for complaints seen in the 
health centres. 

In choosing a provider, villagers con-
sidered a wide range of factors, including 
the type of illness, quality of care, conven-
ience, accessibility and cost. They made a 
conscious choice about who to turn to for 
medical consultation, drawing on their own 
experience and that of female relatives and 
friends. Informal providers were consulted 
especially for circumcision, dressing of 

wounds, extraction of teeth, ear piercing 
and, in the case of daya, for delivery. They 
were also consulted for their opinion about 
which doctor to see or what medication 
they needed for a major illness. Villagers 
compared the informal providers favour-
ably to private doctors in terms of fees 
charged and more flexible arrangements for 
payment. In their turn, the informal provid-
ers were well aware of their limitations, and 
they are consulted for a limited range of 
procedures in which they were confident of 
their expertise.

Training for informal sector health 
providers
While our study could not assess the rela-
tive importance of various unsafe practices 
in the transmission of HCV, we identified 
some practices that could be improved, 
mainly the unsafe use of needles and other 
instruments such as those used in dentistry 
and barbering. There is also likely to be a 
risk when informal providers perform cir-
cumcision and female genital mutilation. 
The move to eradicate the latter practice 
may drive parents to informal providers. 
The custom is long established in Egypt, 
and it will take time to persuade parents 
to cease requiring this procedure for their 
daughters [20,21]. 

The demand for training material for 
government health providers will increase 
as awareness of HCV as a health problem 
grows in Egypt, and as the Ministry of 
Health and Population infection programme 
begins to have an impact. As many of these 
providers also operate in the informal sector, 
such training and educational materials will 
have benefits that extend beyond the bounds 
of the formal system. Some staff working 
in both sectors, however, may not apply 
what they have learned in the formal sector 
to their informal sector work. Therefore, it 
will also be necessary to do some provider 
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training in the village setting, outside the 
health facilities. 

Other programmes are also required 
specifically for providers, such as daya, in 
the informal sector who are mainly outside 
the range of the formal system.

The linkages between the formal and 
informal sector that have developed over 
the past few years provide an opportunity 
for training, outreach, collaboration and 
supervision for informal sector providers. 
These linkages could enable informal sector 
providers to become part of an integrated 
health promotion programme to prevent 
HCV transmission. Most informal pro-
viders in the 2 study villages expressed a 
willingness to improve their practices and 

attend training. As the informal providers 
are widely used and trusted by the local 
people, they should be mobilized in the 
effort to prevent the transmission of HCV 
in Egypt.
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ABSTRACT	 Complying	 with	 infection	 control	 standards	 is	 essential	 to	 prevent	 nosocomial	 infections.	 We	
aimed	to	determine	health	workers’	hygiene	practices	and	compliance	with	recommended	instructions	for	
personal	hygiene	among	staff	in	all	30	hospitals	affiliated	to	Shiraz	University	of	Medical	Sciences.	The	results	
showed	that	physicians	and	nurses	were	less	compliant	with	personal	hygiene	practices	than	cleaners.	Availaa
ability	of	protective	measures	was	better	in	teaching	hospitals	than	nonateaching	hospitals	as	were	vaccinaaa
tion	 rates	 among	 staff	 (hepatitis	 B	 and	 tetanus/diphtheria)	 with	 physicians	 scoring	 highest.	 Measures	 are	
needed	to	improve	health	workers’	compliance.
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Personal hygiene and safety of governmental hospital staff in Shiraz, Islamic  

L’hygiène	 personnelle	 et	 la	 sécurité	 du	 personnel	 des	 hôpitaux	 publics	 à	 Chiraz	 (République	
islamique	d’Iran)
RÉSUMÉ	 Le	 respect	 des	 normes	 de	 lutte	 contre	 les	 infections	 est	 essentiel	 pour	 la	 prévention	 des	
infections	 nosocomiales.	 Notre	 objectif	 était	 de	 déterminer	 les	 pratiques	 d’hygiène	 des	 agents	 de	 santé	
et	 le	 respect	 par	 ces	 derniers	 des	 prescriptions	 d’hygiène	 personnelle	 parmi	 le	 personnel	 de	 l’ensemble	
des	 30	 hôpitaux	 rattachés	 à	 l’Université	 des	 Sciences	 médicales	 de	 Chiraz.	 Les	 résultats	 ont	 montré	
que	 les	 médecins	 et	 les	 infirmières	 respectaient	 moins	 l’hygiène	 personnelle	 que	 les	 agents	 de	 netaa
toyage.	 La	 disponibilité	 de	 mesures	 de	 protection	 était	 meilleure	 dans	 les	 hôpitaux	 universitaires	 que	
dans	 les	 hôpitaux	 non	 universitaires,	 tout	 comme	 les	 taux	 de	 vaccination	 parmi	 le	 personnel	 (hépatite	
B	 et	 tétanos/diphtérie),	 les	 médecins	 ayant	 le	 score	 le	 plus	 élevé.	 Des	 mesures	 sont	 nécessaires	 pour	
améliorer	le	respect	de	ces	normes	par	les	agents	de	santé.
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Introduction

Nosocomial infections have been recognn
nized for 150 years but they remain a hazard 
to both health workers and patients [1].

In the Islamic Republic of Iran there is 
increased awareness of the importance of 
hospitalnacquired infections and the need 
to allocate more financial resources to innn
fection control programmes [2–4]. Hownn
ever, there are no regular infection control 
teaching or surveillance programmes in 
the country. There have only been a series 
of lectures and workshops that the Departnn
ment of Community Medicine of the Shiraz 
University have undertaken on different 
areas of infection control at the province 
and national levels which are now being 
expanded throughout the country.

The incidence of human immunodefinn
ciency virus (HIV) infection in the Islamic 
Republic of Iran is increasing, especially 
among intravenous drug abusers [5]. The 
incidence of hepatitis B infection ranges benn
tween 1.75% and 5.0% and that of hepatitis 
C between 0.2% and 1.5% in different parts 
of the country [6]. These data indicate the 
necessity for local studies about the noson
comial infection control standards [7]. 

Many studies have been carried out 
throughout the world [8–10] about nosonn
comial infection that indicate a lack of 
attention to nosocomial infection control 
standards in different countries. We aimed 
to study the personal hygiene practices of 
heath care workers (HCWs) and the staff 
safety measures in place in all government 
teaching and nonnteaching hospitals in Fars 
province. Our objective was to identify 
areas of negligence which could lead to 
transmission of noscomial infections.

Methods

This study was carried out with the cooperann
tion of Central Committee of Nosocomial 
Infection of Fars province. All hospitals (13 
teaching and 17 nonnteaching) government 
hospitals affiliated to Shiraz University 
of Medical Sciences were included in the 
study which was conducted from April to 
the end of June 2001. Data were collected 
through 2 checklists, which were prepared 
with the reference to established guidenn
lines [11,12]. The checklists were piloted 
tested in 3 different hospitals by trained 
nurses to detect any misunderstandings 
and problems and modified accordingly. 
The checklists are shown in Tables 1 and 
2. These checklists were completed for all 
health care workers (HCWs) in all wards 
and services of the selected hospitals. This 
included 2134 doctors, 8986 nurses and 
1236 hospital cleaners. A total of 30 trainee 
infection control nurses were trained in a 
3nday workshop on how to observe HCWs 
and complete the checklists with consistennn
cy: they then completed 10 068 checklists. 
Data were missing for 2288 staff members 
because they were absent on the days of 
observation. As a quality check, the Cennn
tral Committee of Nosocomial Infection 
Prevention rechecked 20% of the checklists 
in all hospital wards and services. If there 
was a more than 10% difference between 
Committee reports and data recorded by the 
trainee nurses, they were retrained and they 
completed the checklists accompanied by 
one of the researchers the next time.

The data were entered into software spenn
cifically developed for the study by the first 
author. Data analysis was done using this 
software. In yes/no questions, the propornn
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tion of positive answers was calculated and 
multiplied by 100, giving scores between 0 
to 100. The results were analysed according 

to job (doctor, nurse and hospital cleaner). 
Scores of 80–100, 61–79 and ≤ 60 were consn
sidered: good, fair and poor respectively.

Table	1	Checklist	for	assessment	of	personal	hygiene	
practices	among	health	care	workers

Practice

Assessed	for	physicians	and	nurses	
	 1.	 Use	uniform	according	to	hospital	policy.	
	 2.	 Uniforms	are	clean.	
	 3.	 Use	proper	shoes	(not	slippers).	
	 4.	 Have	short	fingernails.	
	 5.	 Do	not	wear	jewellery	(rings/bracelets).	
	 6.	 Use	needleacutter	or	specific	container	to	discard		
	 	 used	syringes,	needles	and	other	sharp	items.	
	 7.	 Wash	hands	after	each	step	of	working.	
	 8.	 Wash	hands	after	contact	with	patients.	
	 9.	 Wear	gloves	when	needed.	
	 10.	 Use	protective	devices	(gown,	mask,		
	 	 gloves	and	goggles)	when	in	contact	with	infectious		
	 	 patients	or	if	there	is	possibility	of	splashing	blood	or		
	 	 other	drainages.	
	 11.	 Use	protective	measures	if	drawing	blood	(gloves,		
	 	 masks	and	goggles).

Assessed	for	hospital	cleaners	
	 1.	 Use	blackacoloured	gloves	for	cleaning	of	toilets	and		
	 	 differentacoloured	gloves	for	other	sites.	
	 2.	 Wear	boots	when	washing	the	ward.	
	 3.	 Wear	rubber	aprons	when	washing	the	ward.

Table	2	Checklist	for	assessment	of	vaccination	status	and	
availability	of	protective	devices	among	health	care	workers

Measure

1.	 Tetanus	and	diphtheria	vaccination	complete	and	up	to	date		
	 	 (3	shots	and	a	booster	every	10	years).

2.	 Hepatitis	B	vaccination	complete	(3	times).

3.	 Shampoo,	soap	and	towels	available	for	personnel	to	take	a	bath.

4.	 Proper	uniform	supplied	for	personnel	twice	a	year.

5.	 Rubber	aprons	available	if	necessary.

6.	 Long	boots	available	if	necessary.

7.	 Adequate	number	of	gloves	available	for	the	personnel.
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Results

Distribution of scores for personal hygiene 
practices according to job and type of hosnn
pital is shown in Table 3. For personal 
hygiene practices, fewer physicians had 
good scores (10%) than nurses (32.2%) 
and hospital cleaners (56.7%). In fact the 
majority of doctors (67.7%) and nurses 
(64.6%) achieved a fair score. Nurses in 
teaching hospitals scored higher than those 
in nonnteaching hospitals. As regards the 
availability of/access to protective measures 
for HCWs, physicians and nurses were betnn
ter provided for or immunized than hospital 
cleaners where 70% of hospital cleaners in 
all hospitals did not have sufficient protecnn
tive measures in place (Table 4). The mean 
(standard deviation) of personal hygiene 
scores for physicians in teaching hospitals 
was 69 (11.0), in nonnteaching hospitals 
it was 69 (12.8) and all hospitals it was 
69 (11.9). The scores for nurses in teachnn
ing, nonnteaching and all hospitals were 79 
(10.7), 75 (8.6) and 77 (9.6) respectively 
and for hospital cleaners  in teaching, nonn
teaching and all hospitals the scores were 18 
(3.4), 78 (10.6) and 79 (11.2) respectively.

The mean (standard deviation) scores of 
vaccination and access to protective measnn
ures were 73 (19.6), 75 (72.0), 74 (22.8) for 
physicians, and 70 (62.0), 67 (15.0) and 68 
(20.0) for nurses and 51 (43.8), 34 (29.0), 
and 43 (29.5) for hospital cleaners for all 
wards of teaching, nonnteaching and all 
hospitals respectively.

Discussion

Nosocomial infection control is important 
for 3 main reasons: 1) to prevent spread of 
infections from patients to HCWs and vice 
versa, 2) to prevent bacterial resistance and 
3) to avoid waste of financial resources 
[13,14]. Transmission of nosocomial infecnn
tions in hospitals can occur in 3 ways: pann
tient to patient, patient to HCW and HCW to 
patients [15]. A major reason for transmisnn
sion of microorganisms is because of lack 
of personal hygiene in HCWs, especially 
improper hand washing, disposal of sharp 
instruments and use of personal protective 
devices, such as gloves and masks [16–21]. 
Hence we looked at the personal hygiene 
practices of HCWs and their vaccination 

Table	3	Scores	for	personal	hygiene	practices	among	
health	care	workers	in	government	hospitals	according	to	
job

Job	category	 Type	of	hospital	 %	scoring
	 	 80–100	 61–79	 ≤	60

Physician	 Teaching	 7.6	 77.2	 15.2

	 	 Nonateaching	 11.8	 76.3	 11.8

	 	 All	hospitals	 10.0	 67.7	 13.3

Nurse	 Teaching	 46.5	 53.5	 0.0

	 	 Nonateaching	 22.5	 72.0	 5.5

	 	 All	hospitals	 32.2	 64.6	 3.2

Hospital	cleaner	 Teaching	 61.5	 30.8	 7.7

	 	 Nonateaching	 52.9	 41.2	 5.9

	 	 All	hospitals	 56.7	 36.7	 6.6
80–100	=	good;	61–79	=	fair;	≤	60	=	poor.
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status and access to protective measures in 
Fars government hospitals.

Considering personal hygiene practices, 
only 10% of physicians in all hospitals 
achieved a good score with more doctors 
in nonnteaching hospitals scoring betnn
ter. Teaching hospitals are where medinn
cal students acquire scientific and clinical 
knowledge and practices. If examples set by 
doctors in such hospitals are unsatisfactory, 
this may lead to improper practices among 
the students who are the future doctors.

As shown in Table 3, the personal 
hygiene practices of nurses and hospital 
cleaners in teaching hospitals were better 
than in nonnteaching ones. More impornn
tantly, more cleaners had good scores than 
both nurses and doctors (Table 3). This 
was wholly unexpected because physicians 
and nurses should have greater knowledge 
about the dangers of nosocomial infection 
and would therefore be expected to have the 
higher scores. However, other studies have 
shown that physicians, compared to nurses, 
are less likely to follow personal hygiene 
regulations [22]. Another study showed that 

physicians in all categories neglected hand 
washing before, after and between patient 
physical examination [23].

Research has indicated that it is necesnn
sary to supply enough resources (liquid 
soap, paper towels, gloves, masks, etc.) to 
encourage HCWs to comply with hygiene 
standards [24]. Furthermore, instructions 
about infection control should be given acnn
cording to job category and level of knowlnn
edge. Review of personal hygiene practices 
and standards annually and encouraging 
feedback from HCWs are also recommendnn
ed [24].

As regards immunization and access 
to protective measures, teaching hospitals 
scored better than nonnteaching hospitals. In 
this regard less than half of HCWs achieved 
good scores indicating lack of adequate 
protection, and hospital cleaners were the 
least well protected (Table 4). Among 2125 
surgeons in England, 38%–50% were not 
vaccinated against hepatitis B [25].

It would appear from our study that 
HCWs and patients in our hospitals are 
at risk to acquire nosocomial infections  

Table	4	Scores	for	compliance	with	standards	for	personnel	
protection	in	governmental	hospitals	according	to	job

Job	category	 Type	of	hospital	 %	scoring
	 	 80–100	 61–79	 ≤	60

Physician	 Teaching	 61.5	 7.7	 30.8

	 	 Nonateaching	 35.3	 47.1	 17.6

	 	 All	hospitals	 46.7	 30.0	 23.3

Nurse	 Teaching	 46.1	 7.8	 46.1

	 	 Nonateaching	 22.2	 44.5	 33.3

	 	 All	hospitals	 32.2	 29.1	 38.7

Hospital	cleaner	 Teaching	 36.6	 7.4	 56.0

	 	 Nonateaching	 5.9	 11.8	 82.3

	 	 All	hospitals	 20.0	 10.0	 70.0
80–100	=	good;	61–79	=	fair; ≤	60	=	poor.
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because of nonnadherence of HCWs to 
infection control standards. This may lead 
to high mortality and morbidity rates as well 
as increasing the financial costs. Therefore, 
future education about infection control 
issues must be focused on HCWs and stress 
the need to improve the facilities to allow 
adherence to infection control policies. 
Finally, other studies are recommended to 
elucidate the reasons for nonncompliance 
with infection control measures and the 
level of knowledge, attitude and practice 
regarding infection control isolation precaunn
tions.
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ABSTRACT In this study in the Islamic Republic of Iran 365 measles cases were evaluated to distin-
guish between primary infection with measles and reinfection due to secondary vaccine failure. All 
cases previously confirmed by detection of specific IgM were tested for IgG avidity. A secondary immune 
response was seen in 18.4% of patients. All unvaccinated patients (16.7%) showed a primary immune 
response. Of 244 patients with documented vaccination, 75.8% showed a primary immune response 
and 24.2% showed a secondary immune response, thereby indicating a secondary vaccine failure. 
Almost all measles reinfections (99%) were seen in patients >10 years old, indicating that vaccination 
for 10-year-old children is recommended. 
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Distinguer la primo-infection rougeoleuse de la réinfection après un échec vaccinal grâce au 
test d’avidité des IgG 
RÉSUMÉ Dans cette étude en République islamique d’Iran, 365 cas de rougeole ont été évalués pour 
distinguer une primo-infection rougeoleuse de la réinfection due à l’échec de la vaccination secondaire. 
Le test d’avidité des IgG a été effectué pour tous les cas confirmés auparavant par la détection des 
IgM spécifiques. Une réponse immunitaire secondaire a été observée chez 18,4 % des patients. Tous 
les patients non vaccinés (16,7 %) ont montré une réponse immunitaire primaire. Sur les 244 patients 
pour lesquels la vaccination était documentée, 75,8 % montraient une réponse immunitaire primaire 
et 24,2 % une réponse immunitaire secondaire, indiquant ainsi un échec de la vaccination secondaire. 
Presque toutes les réinfections (99 %) étaient observées chez des patients âgés de plus de 10 ans, ce 
qui indique que la vaccination des enfants de 10 ans est recommandée. 
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Introduction

Exposure to the measles virus is steadily 
decreasing worldwide due to mass vaccina-
tion, and millions of people are protected 
solely by immunity induced by attenuated 
vaccines [1,2]. However, there are doubts 
about the quality and duration of vaccine-
induced immunity [3,4]. Two kinds of fail-
ures, primary failure and secondary failure, 
are attributed to measles vaccine. Primary 
failure indicates that the vaccine has not 
taken and does not induce any immuno-
logical response, while secondary failure 
indicates that vaccine-induced immunity 
against measles has waned in the years after 
vaccination [5–7]. Low vaccination age 
is known to adversely affect measles vac-
cine efficacy, mainly due to the presence of 
maternal antibodies, and this is regarded as 
primary vaccine failure [3]. Secondary vac-
cine failures, however, are largely attributed 
to the waning of primary antibody response 
over time [3,5–8].

As the serological status preceding 
measles is usually unknown, it is difficult 
by conventional means to establish the 
occurrence of secondary vaccine failures 
(waning and/or incomplete immunity) and 
related factors [3]. In a study of vaccinated 
students who donated blood just before 
infection, low antibody levels increased the 
risk of measles [9]. There is a report of 4 
health care workers who contracted measles 
despite prior successful vaccination [10]. 
Other case reports of secondary vaccine 
failure have been published, including one 
of a Chinese patient who seroconverted 
after vaccination at 8 months [3]. In a 10-
year follow-up study of children in Canada 
inoculated at 12 months of age, 6%–9% de-
veloped clinical measles [11]. In a study in 
1996–97 in the Islamic Republic of Iran 9% 
of measles cases were among previously 
vaccinated patients [7]. 

The avidity (functional affinity) of im-
munoglobulin (Ig)G antibodies has long 
been known to distinguish primary from 
secondary immune responses against many 
antigens. Virus-specific high-avidity anti-
bodies are generally associated with pre-
existing B-cell memory, whereas low-avid-
ity IgG is an indication of the primary im-
mune response [6,12–15]. Thus, avidity 
measurement can be used to assess the suc-
cess of measles vaccination [16] and offers 
a way of assessing the type of vaccine 
failure without knowledge of prior antibody 
status [15,17,18]. 

In this study in the Islamic Republic 
of Iran, conducted in 2003, we used IgG 
avidity assay to analyse sera from labora-
tory-confirmed measles patients, in order to 
determine how many were cases of reinfec-
tion (i.e. high-avidity antibodies) and how 
many were cases of primary infection (i.e. 
low-avidity antibodies). 

Methods

Samples
 Before the measles/rubella mass vaccination 
programme in December 2003, more than 
5000 serum samples of suspected measles 
cases were collected annually in all parts of 
the Islamic Republic of Iran, of which about 
55% were laboratory-confirmed as measles 
infection. In this study the low avidity anti-
measles IgG panel and study group sera 
were selected from laboratory-confirmed 
Iranian measles cases during March 2002 
to March 2003, while the high avidity anti-
measles IgG panel sera were collected from 
normal people aged 11 to 15 years old in 
Tehran, who had been vaccinated twice for 
measles at 9 and 15 months of age during 
routine vaccination programmes in the Is-
lamic Republic of Iran.
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Low-avidity anti-measles IgG panel
Sera were collected from laboratory-
confirmed measles patients aged 9 months 
to 2 years old. All sera were tested for anti-
measles IgM and IgG antibodies (Enzyg-
nost Anti-Measles Virus IgM and IgG, Dade 
Behring, Marburg, Germany). A total of 45 
serum samples which were anti-measles 
IgM- and IgG-positive were selected. Based 
on the hypothesis that measles patients who 
were less than 2 years of age had been ex-
posed to the measles virus and experienced 
a primary infection, and were not re-infected 
by measles virus, these sera were regarded 
as the low-avidity anti-measles IgG panel. 

High-avidity anti-measles IgG panel
Sera were collected from normal people 
aged 11 to 15 years old, who had been 
vaccinated twice for measles at 9 and 15 
months of age during routine vaccination 
programmes in the Islamic Republic of 
Iran. All sera were tested for anti-measles 
IgG and IgM antibodies (Enzygnost Anti-
Measles Virus IgG and IgM, Dade Beh-
ring, Marburg, Germany). A total of 45 
serum samples which were anti-measles 
IgM negative and anti-measles IgG positive 
were selected. Based on the hypothesis that 
at least 10 years after measles vaccination 
they would have high-avidity IgG against 
measles virus, these sera were regarded as 
the high-avidity anti-measles IgG panel.

Study group sera
Between March 2002 and March 2003, sera 
from acute measles cases were collected as 
part of the measles surveillance programme 
in the Islamic Republic of Iran. At the time 
of serum sample collection, a questionnaire 
about personal data and vaccination sta-
tus was completed. Cases were confirmed 
as measles when testing for anti-measles 
IgM using enzyme immunoassay (EIA) 
kits (Dade Behring, Marburg, Germany) 

gave positive IgM results. Then all anti-
measles IgM positive sera were tested for anti-
measles IgG, and negative cases were ex-
cluded from the study. In total 365 anti-
measles IgM and IgG positive cases from 
various age groups were selected. 

Avidity measurement 
All sera including low- and high-avidity 
anti-measles IgG panels and study groups 
were subjected to anti-measles IgG avidity 
assay. The avidity of IgG for measles virus 
was measured by a protein-denaturing EIA 
where the antibodies were first allowed to 
bind to the virus antigen, followed by elu-
tion with or without 6 M urea [6,9,19,20].

In preliminary experiments we com-
pared 2 dilutions of sera for the avidity 
assay. Each sample was tested at 2 dilutions 
(1:21, 1:42), and each dilution at 4 rep-
licates. For each replicate a single serum 
dilution (1:21 or 1:42) of the kit’s serum 
diluents was applied to each of 4 wells on 1 
row of EIA plates (2 wells of measles anti-
gen positive-coated and 2 wells of measles 
antigen negative-coated). After incubation 
for 1 h, test plates were washed 4 times 
according to the EIA kit procedures. Then 
2 wells (1 antigen-positive and 1 antigen-
negative) were soaked for 5 min in wash 
buffer and 2 others for 5 min in wash buffer 
containing 6 mol/L urea. Fresh buffers were 
applied and the soaking step was carried out 
twice more. The plates were then washed 4 
times with wash buffer. Then the test was 
continued according to the kit. The remain-
ing specific antibody was then detected ac-
cording to the EIA kit procedure. An avidity 
index (AI) was calculated from the optical 
density (OD) in the wells: AI = (ΔOD with 
urea/ΔOD with wash buffer) × 100 

In almost all cases the 2 dilutions gave 
similar results and higher reproducibility 
rate (99%) at 1:21 dilution; therefore all 
sera were assayed at this dilution. 
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Controls
Three controls were employed for test-
ing EIA plates: serum samples containing 
strong high-avidity, weak high-avidity and 
low-avidity anti-measles IgG antibody. The 
kit’s positive and negative controls were 
also applied.

Statistical methods
All AI values obtained from testing of both 
high and low-avidity panels were analysed 
by the classification and regression tree 
(CART) statistic method [21] using SPLUS 
software. AI values < 58.65% were classi-
fied as low-avidity and AI ≥ values 58.65% 
were classified as high-avidity. The misclas-
sification error rate was zero (0/90).

Other statistical analyses were undertak-
en using Epi-info, version 3.2.2. The labo-
ratory findings and personal data among 
study groups were compared using the chi-
squared test [22].

Results

The distribution of serum samples from the 
study group by age and measles vaccina-
tion status is given in Table 1. All samples 

were from laboratory-confirmed measles 
cases (anti-measles IgM positive) from all 
age groups. Of the 365 patients, 61 (16.7%) 
had not been vaccinated, 244 (66.8%) had 
received 1 or 2 doses of measles vaccine 
and 60 (16.4%) had unknown vaccination 
status. 

Overall, 67 (18.4%) measles cases con-
firmed by a positive IgM test exhibited 
high-avidity IgG representing secondary 
immune response to measles (i.e. secondary 
vaccine failure), while 298 (81.6%) of them 
exhibited a primary immune response indi-
cating primary measles infection (Table 2). 

The distribution of anti-measles low- 
and high-avidity IgG among the study 
group by age is presented in Table 2. Low-
avidity anti-measles IgG was detected in 
100% of patients aged < 5 years and this 
proportion decreased with increasing age to 
only 72.0% of those aged > 25 years (P < 
0.001). High-avidity anti-measles IgG was 
detected in a significantly higher proportion 
of patient aged > 25 years and 20–25 years 
respectively (28.0% and 26.7%), while only 
1 case (3.2%) was found in the 5–10 years 
age group and none in < 5 years age group 
(P < 0.001).

Table 1 Distribution of anti-measles IgM-positive cases by age and 
measles vaccination status  

Age  Total  Vaccination status No. of doses (known
(years) tested  vaccination status)
  Unknown Known  0  1  2 
  No. No. % No. % No. No. No.

< 5 56 12 21.4 44 78.6 18 12 14

5–10 31 7 22.6 24 77.4 5 12 7

10–15 55 11 20.0 44 80.0 3 13 28

15–20 93 11 11.8 82 88.2 11 47 24

20–25 105 8 7.6 97 92.4 19 64 14

> 25 25 11 44.0 14 56.0 5 9 0

Total 365 60 16.4 305 83.6 61 157 87
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The distribution of anti-measles low- and 
high-avidity IgG among the study group by 
vaccination status is shown in Table 3. 
None of the 61unvaccinated patients (0%) 
showed high-avidity anti-measles IgG and 
their measles is regarded as a primary infec-
tion. Of the 244 patients with documented 
vaccination, 185 (75.8%) showed a primary 
immune response and 59 (24.2%) showed a 
secondary immune response, thereby indi-
cating a secondary vaccine failure.

A significantly higher proportion of those 
who received 2 doses of measles vaccines 
during the vaccination programme showed 
high-avidity anti-measles IgG (34.5%) (P < 
0.001). This figure was 18.5% for those who 
received a single dose of measles vaccine 
(Table 3).

Discussion

In 1990 the World Health Organization 
(WHO) set a goal for eliminating measles 
in the Eastern Mediterranean Region, in-
cluding the Islamic Republic of Iran, by the 
end of 2010 [23]. However, in 2003, before 
the mass campaign programme for measles 
vaccination, more than 4000 cases of labo-
ratory-confirmed measles were reported 
in the Islamic Republic of Iran, most of 
whom had been vaccinated against measles 
[24]. Vaccine-induced protection has been 
well-documented to be less durable and less 
robust than naturally-acquired immunity 
against measles virus [25], and high oc-
currence of symptomatic but mild measles 
due to secondary vaccine failures has been 
found among measles patients vaccinated 
over a decade ago, especially among those 
who were revaccinated [6]. 

Understanding the reasons for primary 
and secondary vaccine failures is impor-
tant for the evaluation of measles control 
programmes in developing countries. A 
high proportion of primary vaccine fail-
ures in vaccinated patients with measles 
can indicate, for instance, problems with 
improper vaccine handling. However, the 
introduction of enhanced diagnostic tests 
for IgM detection such as IgM-capture 
EIA, with results which may be positive 
for patients with measles reinfection due to 
secondary vaccine failure, has highlighted 
the difficulty in differentiating between pri-

Table 2 Distribution of low- and high-avidity 
anti-measles IgG in the study group by age 

Age  Total  Anti-measles IgG
(years)  tested Low-avidity High-avidity
  No. No. % No. %

< 5 56 56 100.0 0 0

5–10 31 30 96.8 1 3.2

10–15 55 48 87.3 7 12.7

15–20 93 69 74.2 24 25.8

20–25 105 77 73.3 28 26.7

> 25 25 18 72.0 7 28.0

Total 365 298 81.6 67 18.4
χ2= 25.17; P < 0.001.

Table 3 Distribution of low- and high-avidity anti-measles IgG in the study group by vaccination 
status

Anti- Total  Vaccination status No. of doses (known vaccination status)
measles  tested Unknown  Known  0  1  2 
IgG No. No. % No. % No. % No. % No. %

High-avidity 67 8 13.3 59 19.3 0 0 29 18.5 30 34.5

Low-avidity 298 52 86.7 246 80.7 61 100.0 128 71.5 57 65.5

Total 365 60 100.0 305 100.0 61 100.0 157 100.0 87 100.0
χ2= 27.49; P < 0.001.
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mary infection or reinfection due to primary 
and secondary vaccine failure [5,6,26–28]. 
Measles reinfection due to secondary vac-
cine failure is probably more common than 
suggested by studies relying on specific 
IgM [6], because measles-specific IgM is 
also inducible by reinfection [26].

The estimation of IgG antibody avidity 
is useful for identifying primary and sec-
ondary immune responses, but there have 
been few reports of its use during measles 
outbreaks [5]. The results of the present 
study, which showed that 18.4% of 365 
measles cases confirmed by a positive IgM 
test mounted a secondary immune response, 
provide further evidence that the presence 
of IgM cannot be used as a reliable indicator 
of a primary immune response [5].

As expected, all unvaccinated subjects 
showed a primary immune response, vali-
dating the information given by the IgG 
avidity test. Analysis of the number of vac-
cine doses and the type of vaccine failure 
showed that the measles patients who had 
received 2 vaccine doses had a rate of pri-
mary vaccine failure which is significantly 
lower than that of the group of patients who 
had received a single vaccine dose. How-
ever the high proportion of cases analysed 
in the present study that were associated 
with a secondary immune response, sug-
gests that secondary vaccine failures also 
played an important role in the measles out-
breaks during 2003 in the Islamic Republic 
of Iran. The rate of measles reinfection due 
to secondary vaccine failure in the twice-
vaccinated group was significantly higher 
than that of the group of patients who had 
received a single vaccine dose, and this con-
firms other studies [5,6]. We found no cases 
of measles reinfection in the unvaccinated 
group, indicating that reinfection occurred 
among vaccinated people due to waning of 

protective immunity against measles; this 
is also compatible with the results of other 
studies [25,26,28]. 

Until recently [6], there has been a lack 
of convincing evidence for waning immu-
nity after measles vaccination without the 
boosting effect of natural infection [5,6]. 
If immunity is waning, we would expect to 
see a higher occurrence of a high-avidity 
response with increasing time since vac-
cination. This was the case in our study, 
where measles reinfection due to secondary 
vaccine failure significantly increased with 
increasing age. Almost all cases of measles 
reinfection (99%) were seen in the > 10 
years age group, indicating that vaccine-
induced immunity could wane after about 
10 years and for achieving good perfor-
mance in measles virus elimination a further 
dose of vaccine for 10-year-old children 
should be recommended. 

During December 2003 to January 2004, 
a mass campaign for measles vaccination 
was conducted in the Islamic Republic of 
Iran, and populations aged between 5–25 
years old were vaccinated by measles/rubel-
la vaccine. The results of the present study 
suggest that vaccination of the 25–30-year-
old population should be recommended, and 
that after 5 years all 10-year-old children re-
ceive a booster dose of measles vaccine. 
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ABSTRACT We assessed the clinical and epidemiological features of severe malaria cases before ad-
mission, management in hospital and outcome and associated factors in 4 hospitals in different areas 
of Sudan over a 5-month period in 2000. There were 543 children admitted representing 21% of all pae-
diatric admissions. Median age was 36 months. Treatment at home was the first action taken by 57.5% 
of families. Case fatality rate was 5/1000 and 93% of the children who died were under 9 years. Highest 
risk of death was associated with delay in seeking treatment and severity of illness before admission. 
Omdurman Hospital in Khartoum had the best case-management performance index compared to the 
other hospitals.

54321median

3657.5

593

Caractéristiques cliniques et épidémiologiques du paludisme grave chez des enfants dans 
4 hôpitaux au Soudan
RÉSUMÉ Nous avons évalué les caractéristiques cliniques et épidémiologiques des cas de paludisme 
grave avant l’admission à l’hôpital, la prise en charge hospitalière et les résultats ainsi que les facteurs 
associés dans 4 hôpitaux de différentes zones du Soudan sur une période de 5 mois en 2000. Il y avait 
543 enfants hospitalisés représentant 21 % de toutes les hospitalisations pédiatriques. L’âge médian 
était de 36 mois. Le traitement à domicile était la première mesure prise par 57,5 % des familles. Le 
taux de létalité s’élevait à 5 pour 1000 et 93 % des enfants qui sont décédés avaient moins de 9 ans. 
Le risque de mortalité le plus élevé était associé au retard dans le recours aux soins et à la gravité de 
la maladie avant l’admission à l’hôpital. L’hôpital Omdurman de Khartoum avait le meilleur index de 
performance pour la prise en charge des cas par rapport aux autres hôpitaux. 
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Introduction

A severe malaria patient is defined by the 
World Health Organization (WHO) as a 
febrile patient with falciparum malaria with 
some complications of no other obvious 
causes who requires emergency hospitaliza-
tion treatment [1]. Out of 1.5 to 2.7 million 
deaths that occur in the world every year as 
a result of malaria, 1 million are children 
[2]. In Africa, malaria kills 1 child in every 
20 under the age of 5 years [3].

In Sudan, malaria remains a major pub-
lic health problem, with a case prevalence 
of 93 per 1000 in 2002 [4]. It represented 
25% of hospital admission in children.

Although severe malaria is life-threaten-
ing to children, there is limited information 
available on the severity of the disease, 
management, deaths and associated factors 
in Sudan; therefore there is an urgent need 
for reliable clinical and epidemiological 
information on severe malaria as a killing 
disease in children.

The objective of this study was to assess 
the clinical and epidemiological features 
of the disease before and on admission to 
hospital, management in hospital, outcome 
of the disease and associated risk factors 
for death.

Methods

We conducted a cross-sectional study in 4 
district paediatric hospitals in Sudan in the 
5-month period of the rainy season August 
to December 2000. The hospitals were lo-
cated in Omdurman in Khartoum state, Wad 
Medani and Sennar in central Sudan and 
Gedaref in eastern Sudan. They are located 
in areas with a wide range of endemicity, 
from urban in Omdurman to mesoendemic 
and hyperendemic in Wad Medani, Gedaref 
and Sennar.

Omdurman is largest city in the country. 
It had an estimated total population of 4 
million in 2002. The majority of the people 
in Omdurman are workers in the govern-
ment and informal sectors. Omdurman has 
2 major camps for displaced persons around 
the city with a population of 1 million, who 
have come mainly from the south and west 
of Sudan due to war and desertification. 
Wad Medani city is in Gezira State, which is 
located in the middle of the country. It is the 
main agricultural area of the country. Wad 
Medani has an estimated total population 
of 3.5 million people, the majority of whom 
are farmers. Sennar is located to the south-
east of the country. It is also an agricultural 
area that has one of the main dams in the 
country which irrigates the Gezira agricul-
tural scheme. Sennar has an estimated total 
population of 1.2 million people, the major-
ity of whom are farmers. Gedaref is also an 
agricultural area located in the east of the 
country. The agriculture in Gedaref is based 
mainly on rain irrigation. It has an estimated 
population of 1.5 million. As it is located 
on the border with Ethiopia in the east of 
Sudan, Gedaref has witnessed a great influx 
of refugees from Ethiopia due to drought 
and war. The refugees are scattered in many 
camps around the town. The majority of 
people in Gedaref are also farmers [4].

Children under 15 years of age of both 
sexes admitted to the above-mentioned hos-
pitals with severe malaria, based on WHO 
criteria, were included in the study [5]. 
The daily records of paediatric admissions 
to the 4 selected hospitals and of children 
admitted because of malaria were reviewed. 
Those of the children diagnosed as severe 
malaria were checked.

Interviews with the mothers or carers 
of the children admitted and diagnosed as 
severe malaria during the study period were 
conducted and a questionnaire completed.
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Clinical information and procedures 
that were relevant to the cases and case 
management of severe malaria in children 
were recorded. Data on age, sex, occupa-
tion of father, educational level of parents, 
accessibility to care at the local level, early 
symptoms and signs, action taken before 
admission, treatment before and after ad-
mission, duration of illness and clinical 
presentation were collected. Diagnostic 
tests (blood film, parasite count, haemo-
globin count, blood glucose, white blood 
count, haemoglobin in urine, cerebrospinal 
fluid analysis, and outcome (hospital case-
fatality rate of severe malaria in children) 
were analysed.

Hospital management performance was 
compared between the study hospitals using 
a scoring system developed by the authors 
using 6 essential criteria which are consid-
ered optimum care performance for severe 
malaria in children. These criteria were: 
performance of thick and thin blood film for 
malaria, white blood count, haemoglobin 
count, blood glucose, lumbar puncture and 
administration of intravenous quinine.

Data were analysed using SPSS, version 
10. Mean, standard deviation (SD), median, 
percentiles, proportions, percentages, tables 
and figures were used to summarize the 
data. Relative risk and attributable risk were 
used to assess the risk factors for death; 
95% confidence intervals and chi-squared 
test were used to assess significant differ-
ences.

Results

Total malaria load compared to total paedi-
atric admission among the 4 hospitals was 
21.3% (4462/20944). Severe malaria load 
from the total malaria outpatient attendance 
among children was 12.2% (543/4462).

Most of the severe malaria cases in chil-
dren (304 cases, 56.0%) were reported in 

Sennar followed by Wad Medani 99 cases 
(18.2%), Omdurman 75 cases (13.8%) and 
Gedaref 65 cases (12.0%).

Table 1 summarizes the important epi-
demiological features with regard of the 
cases in the selected hospitals. Of the cases, 
56% were males and 44% were females. 
The median age of children with severe 
malaria was 36 months, 75th percentile was 
72 months. The median age of children who 
died of severe malaria was 66 months, 75th 
percentile was 108 months.

A total of 34.8% of the cases reported 
availability of health units at the local level 
in all areas, while only 23.8% reported 
availability of pharmacies at their local 
level. Of the children for whom early action 
was taken, the majority 195/339 (57.5%) 
had received treatment at home before ad-
mission. Wad Medani reported the highest 
percentage for those who took action at 
home before admission, 63/81 (77.8%), fol-
lowed by Sennar 124/183 (67.8%), Gedaref 
7/37 (18.9%) and Omdurman 5/37 (13.5%). 
There was a significant difference between 
taking action at home in the capital (Omdur-
man) compared to the districts Wad Medani, 
Sennar and Gedaref (χ2

1  = 43.4, 38.5 and 17.4 
respectively, P < 0.05).

The majority of actions taken at home 
were taken by the mothers. The common-
est antimalarial used at home was chloro-
quine. The main source of drugs at home 
before admission were health units 108/195 
(55.4%), followed by grocery shops (can-
teens) 58/195 (29.7%), pharmacies and 
drug sellers 23/195 (11.8%), and neigh-
bours 6/195 (3.1%). Only 7 children were 
given quinine before admission at the local 
health facility and it was given only in 2 
areas (Sennar and Gedaref); however, all of 
these children recovered.

Median time to reach the hospital from 
all areas by bus or any other form of public 
transport was 30 minutes, 75th percentile 
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Table 1 Characteristics and treatment-seeking practice of cases with severe malaria

Variable Omdurman  Wad Medani  Sennar  Gedaref  Total 
  (n = 75)  (n = 99)  (n = 304)  (n = 65)  (n = 543)

Median age of cases 
 (75th percentile) (months) 36 (72) 36 (72) 36 (60) 60 (96) 36 (72)

Median age of cases who 
 died (75 percentile) 
 (months) – 60 (144) 60 (96) 72 (108) 66 (108)

Sex (%)     
 Male 67 62 54 48 56
 Female 33 38 46 52 44

Father’s occupation (%)     
 Government employee 47 50 43 42 44
 Farmer 15 35 40 42 48
 Other 38 15 17 16 8

Illiteracy level (%)     
 Father 32 39 52 63 48
 Mother 60 51 72 89 69

Season (% of cases)     
 August  9.3 17.2 10.9 13.8 12 (CFR% 
      7.4%)
 September 29.3 25.3 23.7 26.2 25 (CFR% 
      1.4%)
 October 17.3 27.3 36.8 40.0 32.8 (CFR% 
      1.2%)
 November 17.3 30.3 21.1 20.0 22.1 (CFR% 
      4.2%)
 December 26.7 0 7.6 0 7.9 (CFR% 
      0%)

Health units available at 
 local level (%) 52.0 25.3 34.2 32.3 34.8

Median time to reach 
 health unit (75% percentile) 
 (minutes) 1 (15) 15 (30) 15 (30) 15 (30) 15 (30)

Availability of pharmacy 
 at local level (%) 30.7 68.7 4.5 28.5 23.8

Early action taken before  38/75  81/99  183/304  37/65  339/543 
 admission (50.7%)  (81.8%)  (60.2%)  (56.9%)  (62.4%)

Action taken at home 5/38  63/81  120/183  7/37  195/339 
  (13.2%)  (77.8%)  (65.6%)  (18.9%)  (57.5%)

Antimalarials given at home 4/5  39/63  69/120  1/7  113/195 
  (80.0%)  (61.9%)  (57.5%)  (14.3%)  (57.9%)

Medium time to reach the 
 hospital by vehicle (hours) 1.5 1 1 0.5 2
CFR% = case-fatality rate%.
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was 1 hour for all areas. Mean duration of 
malaria in children before admission was 
4.46 (SD 2.57) days.

History of fever was reported in 528/543 
(97.2%) of the cases. On admission, 480 
had temperature of whom 16 (3.3%) de-
veloped hyperprexia (body temperature 
> 40 °C). Most of the children (95.7%) 
had a normal weight for age. Convul-
sions were reported in 255 children (47.0 
%), anaemia (Hb count < 7 g/dL) in 337 
(62.1%) and severe anaemia (Hb < 5 g/dL) 
in 90 (16.6%). Parasite count in leukocytes 
was carried out for 302 patients (55.6%). 
Heavy parasitaemia (number of parasites > 
10 000/µL) was found in 218 cases (72.2%) 
(95% CI: 67%–72%). Heavy parasitaemia 
was the cause of anaemia in 131/187 cases 
(70.1%) (95% CI: 63%–77%). A total of 
198 (36.5%) children presented with severe 
malaria and coma. Cerebral malaria was the 
commonest complication found in 453/543 
(83.4%) children. Splenomegaly was found 
in 199 (36.6%) children and hepatomegaly 
in 122 (22.5%). Eleven children developed 
jaundice and only 1 with dark black urine 
died. Tests for thrombocytopenia were not 
done. Leukocytosis was found in 31/144 of 
cases (21.5%) (95% CI: 17%–30%) (Table 
2).

Different clinical presentations were 
observed in different areas: Sennar had the 
largest presentation with coma 133/198 
(67.2%), anaemia 200/337 (59.3%), and 
convulsions 148/255 (58.0%) (Table 3).

Omdurman hospital had the highest 
management performance index (80.2%) 
followed by Gedaref (54.5%), Wad Medani 
(52.3%) and Sennar (45.8%) (Table 4). Om-
durman hospital reported the highest per-
centage (93%) in prescribing quinine as a 
first-line drug for severe malaria compared 
to Sennar (57%), Gedaref (46%) and Wad 
Medani (36%).

In all, 14 out of 543 of the children died 
from severe malaria; total case fatality rate 
was 5 deaths per 1000 cases of children per 
month. Cerebral malaria was the common-
est cause of death (11/14, 78.6%). Most of 
the children (93%) who died were under 
9 years old: the risk of dying in children 
under 9 years was 4 times as high as in 
children over 9 years. Risk factors associ-
ated with high mortality were age under 9 
years (RR = 4.8, 95% CI: 3.4–14.8), delay 
in seeking medical care (RR = 13.4, 95% 
CI: 9.1–20.6), coma (RR = 4.4, 95%CI: 
1.2–13.3) (Table 5).

Discussion

Based on the results of this study, severe 
malaria in children was a disease of young 

Table 2 Symptoms, signs and laboratory data 
for all cases with severe malaria

Variable No. (%) 
  (n = 543)

Symptoms 
 Fever 528 (97.2)
 Vomiting 222 (40.9)

Signs 
 Anaemia (Hb < 7.5 g/dL) 337 (62.1)
 Jaundice 11 (2.0)
 Hepatomegaly 122 (22.5)
 Splenomegaly 199 (36.6)
 Coma 198 (36.5)
 Convulsion 255 (47.0)

Laboratory abnormalities 
 Haemoglobin < 5 g/dL 
 (n = 337)  90 (26.7)
 White blood cell count 
 > 11 000/mm3 (n = 144)  31 (21.5)
 Haemoglobinuria 14 (4.2)
 Blood sugar < 60 g/mL 
 (hypoglycaemia) 113 (21.0)
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children where median age was 4 years; 
75% of the children were under 6 years of 
age. Most deaths occurred in children under 
9 years of age. This result is in line with pre-
vious studies done by Imbert and colleagues 
and Luxemburger and colleagues [6,7], 
both of whom reported that severe malaria 
cases and deaths decreased with increasing 
age. Similar results were also reported by 
Sodiomon in Burkina Faso who found the 
mean age of children with severe malaria 
was 4.33 (SD 3.03) years [8]

We found normal nutritional status in the 
children with severe malaria which is simi-
lar to the results of Esamai and colleagues 
in western Kenya [9] who reported that the 
majority of children with severe malaria 
(95.7%) had a normal weight for age.

Different distributions of cases were 
obtained in the different hospitals in our 

study. The majority of cases were found in 
Sennar (56.0%), an area of hyperendemicity 
located south-east of Khartoum and char-
acterized by heavy rains. The clinical pre-
sentation of severe malaria was different in 
the different hospitals (Table 3). This result 
indicates that the epidemiological context 
influences the occurrence, presentation and 
mortality associated with severe malaria in 
different areas. The same results were also 
obtained by Sodiomon, who analysed se-
vere malaria presentation in Ouagadougou 
university hospital compared to Sourou and 
Nayala district hospitals [10].

Severe malaria is a disease associated 
with low socioeconomic status, poverty 
and illiteracy. The majority of fathers and 
mothers were illiterate and did not act early 
against the disease nor seek treatment early. 
Delay in seeking treatment was a significant 

Table 3 Distribution of the commonest clinical presentation of cases with severe malaria

Clinical  Sennar  Wad Medani  Gedaref  Omdurman  Total  P-value
presentation (n = 304)  (n = 99)  (n = 65)  (n = 75) (n = 543)
  No. (%) No. (%) No. (%) No. (%) No. (%) 

Convulsions 148  (58.0%) 36  (14.1%) 29  (11.4%) 42  (16.5%) 255  (100%)  0.02

Coma 133  (67.2%)       16 (8.1%) 30  (15.2%) 20  (10.01%) 198 (100%) 0.05

Anaemia 200  (59.3%) 76  (22.6%)        27 (8.0%) 34  (10.1%) 337 (100%) < 0.0001

Table 4 Management performance index for optimum care of severe malaria in the children by 
hospital

Hospital BF WBC Hb Blood  Lumber  Intravenous  Total  Management 
     glucose puncture quinine score  performance
         index (%)

Omdurman 0.95 0.95 1 0.97 0.01 0.93 4.81 80.2

Gedaref 0.89 0.40 0.78 0.72 0.02 0.46 3.27 54.5

Wad Medani 0.96 0.40 1 0.40 0.02 0.36 3.14 52.3

Sennar 0.98 0.11 0.14 0.95 0 0.57 2.75 45.8

Maximum score 1 1 1 1 1 1 6 100
BF = performance of thick and thin blood film for malaria; WBC = performance of white blood cell count; Hb = 
performance of haemoglobin count.
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who found that 75.8% of mothers in south-
ern Mali managed their child’s malaria at 
home and used both traditional and mod-
ern medicine [13]. These results highlight 
the importance of educating mothers on 
home treatment of malaria and when to seek 
medical help.

The clinical features of severe malaria 
in children included the occurrence of ce-
rebral malaria (coma + convulsions) and 
severe anaemia. These were observed with 
various frequencies among the children in 
the different hospitals. Cerebral malaria 
was a contributory factor in 78.6% of the 
14 deaths. No deaths occurred in Omdur-
man which had the highest management 
performance index (80.2%). This may be 
attributed to the high proportion of children 
receiving parenteral treatment initially in 
Omdurman.

Conclusion and 
recommendations

Severe malaria is a disease of small chil-
dren and the deaths decreased by age. The 
occurrence and severity of the disease are 
affected by seasonality and it differs with 

risk factor associated with death due to se-
vere malaria. The attributable risk percent-
age was 88% indicating that 88% of deaths 
could be avoided if delay was avoided. Ejov 
and colleagues from Myanmar, in a hospi-
tal-based study of severe malaria, reported 
that the proportion of deaths increased with 
longest duration of illness before admission 
[11].

Almost two-thirds of patients’ families 
reported a lack of health units available at 
the local level. Strengthening local health 
systems is an important component of the 
WHO Roll Back Malaria programme and 
this needs the urgent attention of policy-
makers at the Federal Ministry of Health. 
The provision of proper disease manage-
ment cannot be expected in the absence of 
formal health services as stated by WHO 
and it should always be a priority of gov-
ernment to improve the access of malaria 
patients to good quality care [12].

Early treatment before admission took 
place at home in the district hospitals (Sen-
nar, Wad Medani and Gedaref) while in 
Omdurman city the first action was to visit 
the hospital. The commonest antimalarial 
used was choloroquine; this result is similar 
to what had been reported by Thera et al., 

Table 5 Risk factors for dying from severe malaria among the cases

Risk factor Died Recovered Total Case-fatality  RR (95% CI) AR%
     rate (%)

Age (months)      
 1–108 13 382 395 3.3 4.8 (3.4–14.8) 79

 > 108 01 144 145   

Delays      
 Yes 12 46 58 20.7 13.4 (9.1–20.6) 93
 No 2 128 130   

Coma      
 Yes 10 188 198 5.1 4.4 (1.2–13.3) 77
 No 4 341 345   
RR = relative risk; CI = confidence interval; AR = attributable risk.
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different areas and different epidemiologi-
cal context. Age below 9 years, delay in 
seeking treatment and severity of the illness 
at admission are the major risk factors of 
disease mortality. Disease management 
performance index is better in the Omdur-
man compared with the district hospitals. 
In view of this, we consider that malaria 
severity could be reduced by improving pe-
ripheral health facilities, educating mothers 
on malaria home management and provid-
ing appropriate education to communities 
to avoid delay in seeking treatment. The 
malaria control strategy should consider the 
different epidemiological context in differ-
ent states in Sudan.
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ABSTRACT This study was carried out on 1600 rectal swabs from children under 5 years of age ad-
mitted at the health centre in Islamshahr, Tehran province, Islamic Republic of Iran, during 1998–99. 
The specimens were examined for various bacterial pathogens. Isolation rates were: enteropathogenic 
Escherichia coli 6.8%, Shigella spp. 3.4%, Salmonella spp. 2.9%, Campylobacter spp. 0.9%, Yersinia 
spp. 0.7%. The isolation rate was highest in the summer, except for Yersinia spp., which was predomi-
nantly isolated in spring. The results of this study demonstrate the significance of Yersinia spp. and 
Campylobacter spp. in patients with diarrhoea.

1600

19981999

6.83.42.9Campylobacter0.9

yersinia0.7

Présence de bactéries entéropathogènes chez des enfants de moins de 5 ans souffrant de 
diarrhée dans le sud de Téhéran
RÉSUMÉ La présente étude a été réalisée sur 1600 écouvillonnages rectaux effectués chez des 
enfants de moins de 5 ans admis au centre de santé d’Islamshahr, province de Téhéran (République 
islamique d’Iran) en 1998-1999. Les prélèvements ont été examinés à la recherche de divers agents 
pathogènes bactériens. Les taux d’isolement étaient les suivants : Escherichia coli entéropathogène 
6,8 %, Shigella spp. 3,4 %, Salmonella spp. 2,9 %, Campylobacter spp. 0,9 %, Yersinia  spp. 0,7 %. 
Le taux d’isolement était plus élevé en été, sauf pour Yersinia spp. qui était isolé principalement au 
printemps. Les résultats de cette étude montrent l’importance de Yersinia spp. et de Campylobacter 
spp. chez les patients souffrant de diarrhée. 
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Introduction

Diarrhoeal diseases constitute a major cause 
of morbidity in children. These diseases 
account for approximately 5–10 million 
deaths each year in Asia, Africa and Latin 
America, and are the major cause of death 
among 15%–20% of children under 5 years 
old. The annual child mortality rate reported 
by the World Health Organization is 120 
million, of which 5 million are associated 
with diarrhoeal disease. Most deaths, how-
ever, occur in developing countries [1–3].

The infectious agents causing diarrhoea 
are usually transmitted by the faecal–oral 
route, i.e. through digestion of contami-
nated food, drinking contaminated water or 
direct contact with contaminated stool [4,5]. 
Diarrhoea is caused by a variety of infec-
tious agents. Among the bacterial agents, 
5 are important. These are Shigella spp., 
Salmonella spp., Escherichia coli, Yersinia 
spp. and Campylobacter spp. [6–10].

This is the first study from a poor subur-
ban area of Tehran to evaluate the frequency 
of the major pathogens of childhood diar-
rhoea. 

Methods

The study was conducted collaboratively 
with the health administration network of 
Islamshahr, a suburb with a population of 
about 300 000 in the south of Tehran, Is-
lamic Republic of Iran. Rectal samples were 
taken from all children with diarrhoea under 
5 years of age (1600 children) referring to 
the Health Centre of Islamshahr City in the 
one-year period June 1998 to June 1999. 
The samples were inoculated into Cary–
Blair transport medium and were taken to 
the microbiology laboratory at the School of 
Public Health, Tehran University of Medi-
cal Sciences. Rectal swabs were used since 

the study was carried out in a relatively large 
geographic area where collection and trans-
portation of fresh stool specimens were not 
feasible [11]. The specimens were checked 
microscopically (direct smear, Gram stain-
ing), then each specimen was cultured ac-
cording to the standard method [11], with 
slight modifications as described.

In order to evaluate the role of the 5 
major bacterial pathogens mentioned in the 
introduction, all specimens were cultured 
using Endo-agar (Merck 104044, Darm-
stadt, Germany), Salmonella–Shigella agar 
(Merck 107667), Yersinia selective agar 
(CIN) (Merck 116434), Yersinia selective 
supplement (Merck 116466), Campylo-
bacter selective agar (Merck 102248) and 
Campylobacter selective supplement (Mer-
ck 102249). The cultures were incubated at 
an appropriate temperature.

The isolates were identified by bio-
chemical and serological tests. For isolation 
of Salmonella spp., the specimens were 
inoculated in Selenite-F for 12 hours before 
primary culture. For isolation of Yersinia 
spp., the enrichment method (phosphate 
buffer saline, pH 7.0) with incubation at 
4 °C was used (cold enrichment). After 
inoculation, the enrichment medium was in-
cubated at 4 °C for 2 weeks, and then a loop 
of this was inoculated in CIN medium with 
supplement, and incubated for 2 further days 
at 25 °C. For isolation of Campylobacter 
spp., which has microaerophilic growth 
requirements, the gas pack system and 
anaerobic jar were used. After inoculation, 
the plates were incubated at 42 °C for 48 
hours. Identification of suspicious colonies 
was then carried out according to standard 
criteria. Identification of enteropathogenic 
E. coli (EPEC) was done by slide agglutina-
tion with commercial antisera (bioMérieux, 
Marcy l’Etoile, France).
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Results

Examination of the rectal swabs for 1600 
children under 5 years of age showed that 
235 (14.7%) children were harbouring 1 
of the 5 major bacterial pathogens, i.e. en-
teropathogenic E. coli (EPEC) 109 (6.8%), 
Shigella spp. 54 (3.4%), Salmonella spp. 46 
(2.9%), Campylobacter spp.15 (0.9%), and 
Yersinia spp. 11 (0.7%) (Figure 1).

The isolation rate was much greater in 
males than in females, and frequency of the 
bacteria species isolated varied according 
to age group. For example, 67.0% of EPEC 
isolates were from children under 2 years old 
(serotypes: O26B6 42.2%, O55B5 24.8%, 
O119B14 13.8%, O127B8 9.2%, O111B4 
6.4%, others 3.6%), whereas 25.9% of Shig-
ella isolates and 21.7% of Salmonella were 
from children under 2 years (Table 1).

Three species of Shigella were identified 
in our study, Sh. sonnei, Sh. flexneri and 

Sh. dysenteriae, Sh. sonnei being the major 
isolate.

There was a high prevalence of S. typhi 
(group D), which contributed to 50.0% 
of total salmonellosis, and S. paratyphi 
B (group B) with a prevalence of 43.5%. 
Prevalence of S. paratyphi C (group C) was 
6.5%. 

Seasonal distribution showed that most 
of the cases of diarrhoea caused by E. coli 
and Shigella, Salmonella and Campylo-
bacter species occurred in summer, prob-
ably owing to the increase in temperature, 
whereas most of the cases of diarrhoea 
caused by Y. enterocolitica occurred in 
spring (Table 2).

Discussion

Acute diarrhoea is a serious health problem 
for children under 5 years of age and also 

Figure 1 Distribution of 235 bacterial pathogens isolated from children with diarrhoea in 
Islamshahr (1. enteropathogenic Escherichia coli; 2. Shigella sonnei; 3. Sh. flexneri; 4. Sh. 
dysenteriae, 5. Salmonella typhi; 6. S. paratyphi B; 7. S. paratyphi C; 8. Yersinia enterocolitica; 
9. Y. frederiksenii; 10. Y. intermedia; 11. Campylobacter jejuni, 12. C. coli).
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for adults [1,12]. The etiology of diarrhoea 
varies according to the geographic and cli-
matic conditions. For example, in the cold 
areas of Europe, in contrast to the warm 
and tropical areas, Vibrio cholera, Aerom-
onas spp. and Plesiomonas shigelloides 
are seldom isolated, [3,6,12]. However, the 
prevalence of such psychrophilic bacteria 
as Yersinia in intestinal infections is higher 
in cold areas than in warm areas [13–15]. In 
the Islamic Republic of Iran, random stud-
ies have shown the contribution of bacte-
rial etiologic agents to intestinal infections 
[16,17]. Our studies in Islamshahr showed 
that the 5 bacterial agents E. coli, Shigella 
spp., Salmonella spp., Campylobacter spp, 
and Yersinia spp. play an important role in 
gastroenteritis of children in this area, thus 

necessitating vigilance in maintaining envi-
ronmental health indices.

From the diarrhoea specimens we ex-
amined, 14.7% were contaminated with 
one of the 5 causative bacterial agents. In 
a previous study done in 1993 in America, 
out of 4305 children with diarrhoea, 8.6% 
(372) were contaminated with one of the 
bacterial agents causing diarrhoea [14]. In 
another study carried out in New Caledonia 
in 1994, out of 2088 patients with diarrhoea, 
5 bacterial pathogens were recovered in 587 
(28%) cases [18]. 

The highest isolation rate (6.8%) was for 
EPEC. In a previous report made by Katouli 
et al. in which the frequency of EPEC sero-
groups was studied in 2 cities of the Islamic 
Republic of Iran, Tehran and Sanandaj [16]. 

Table 2 Seasonal distribution of pathogenic bacteria in stool cultures from 1600 
children 

Season No. of  No. of cultures positive for:
  cultures EPEC Shigella Salmonella Campylobacter Yersinia

Summer 300 59 (19.7) 28 (9.3) 22 (7.3) 8 (2.7) 2 (0.7)

Autumn 547 13 (2.4) 11 (2.0) 12 (2.2) 1 (0.2) 1 (0.2)

Winter 353 13 (3.7) 6 (1.7) 5 (1.4) 1 (0.3) 3 (0.8)

Spring 400 24 (6.0) 9 (2.3) 7 (1.8) 5 (1.3) 5 (1.3)

Total 1600 109 (6.8) 54 (3.4) 46 (2.9) 15 (0.9) 11 (0.7)
Numbers in parentheses show the number of isolates/100 stool cultures. 
EPEC = enteropathogenic Escherichia coli.

Table 1 Age distribution of 235 culture-positive children with gastrointestinal infection

Age (years) EPEC Shigella Salmonella Campylobacter Yersinia
  No. % No. % No.  % No.  % No.  %

< 1 30  27.5 4  7.4 4  8.7 11  73.3 3  27.3

1 to < 2 43  39.4 10  18.5 6  13.0 4  26.7 4  36.4

2 to < 3 20  18.3 10  18.5 8  17.4 0  0 2  18.2

3 to < 4 14  12.8 18  33.3 10  21.7 0  0 0  0

4–5 2  1.8 12  22.2 18  39.1 0  0 2  18.2

Total 109  100 54  100 46  100 15  100 11  100
EPEC = enteropathogenic Escherichia coli.
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The highest isolated serogroup in patients 
was O20ac (13.6%) in Tehran and O18ac 
(19.1%) in Sanandaj. More than 27% of 
EPEC isolates in our study were from chil-
dren 1 year old or under, 67.0% from those 
under 2 years and more than 82% were from 
children under 3 years. The results show 
the significance of age in the etiology of 
gastroenteritis in children under 5 years.

Of the 3 species of Shigella identified 
in our study (Sh. dysenteriae, Sh. flexneri 
and Sh. sonnei, which belong to groups A, 
B, and D respectively), Sh. sonnei was the 
major isolate. No Sh. boydii (group C) was 
isolated. It has been reported that in recent 
years Sh. flexneri has been the dominating 
species in the Islamic Republic of Iran 
[16,19] but in our study, this species was 
less prevalent than Sh. sonnei.

Salmonella was the next most preva-
lent organism. The Salmonella strains we 
isolated belonged to 3 groups, B, C and D. 
There was a significantly high prevalence of 
S. typhi (group D).

The fourth most prevalent etiologic 
agent found in children’s diarrhoea in this 
study was Campylobacter. The morphology 
of this bacterium is quite different from 
the 4 others. They are all Gram-negative 
bacilli belonging to the Enterobacteriaceae, 
whereas Campylobacter belongs to the 
Spirillaceae. The prevalence of Campylo-
bacter was a little higher (0.9%) than Yers-

inia (0.7%). All Campylobacter strains (15) 
isolated were from children under 2 years of 
age. We identified 86.7% as C. jejuni and 
13.3% as C. coli. 

Eleven specimens (0.7%) were diag-
nosed as Yersinia spp., Y. enterocolitica, Y. 
intermedia, and Y. fredriksenii. Two spe-
cies, Y. intermedia and Y. fredriksenii, are 
usually isolated from contaminated waters. 
Thus, controlling the sanitary and hygiene 
conditions of water is very important. Out 
of the total positive cases for Yersinia spp. 
(11), 73% (8) were seen in winter and spring 
seasons. This finding shows agreement with 
previous studies [13,20]. 

Finally, further studies on the prevalence 
of such rare intestinal pathogens as Aerom-
onas hydrophila, Clostridium difficile, and 
various E. coli strains should be performed 
in other geographic areas to obtain more 
comparable epidemiological data. 
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RÉSUMÉ Nous avons réalisé une étude concernant des souches de Salmonella isolées d’hémocultures 
et de l’aspiration de moelle osseuse à l’hôpital Sina de Kermanchah pendant les années 1989-1990 et 
1999-2000. Au total, 496 (12,3 %) et 60 (2,4 %) souches de Salmonella ont été isolées (à partir de 4020 
et 2447 cultures). En 1989-1990, les souches isolées étaient S. typhi 448 (90,5 %), S. paratyphi A 40 
(8 %), S. paratyphi B 5 (1 %) et S. paratyphi C 3 (0,5 %). En 1999-2000, les souches isolées étaient 
S. typhi 59 (98,5 %) et S. paratyphi B 1 (1,5 %). Il y a eu une diminution des prélèvements de l’ordre 
de 60,9 % sur ces 2 périodes. Le taux d’isolement des Salmonella est passé de 12,3 % (1989-1990) 
à 2,4 % (1999-2000). La résistance des souches de S. typhi à l’ampicilline, au chloramphénicol et au 
triméthoprime-sulfamétoxazole a été augmentée 10,2, 8,3 et 6,6 fois respectivement. 

Retrospective study on the isolated strains of Salmonella in an Iranian hospital in Kermanshah 
ABSTRACT A survey of occurrence of Salmonella in blood and bone marrow cultures was conducted 
in 1989–1990 and 1999–2000 (Sina hospital, Kermanshah). A total of 496 (12.3%) and 60 (2.4%) Sal-
monella strains were isolated (from 4020 and 2447 cultures). In 1989–1990, the isolated strains were: 
S. typhi 448 (98.5%), S. paratyphi A 40 (8%), S. paratyphi B 5 (1%) and S. paratyphi C 3 (0.5%). In 
1999–2000, the isolated strains were S. typhi 59 (98%) and S. paratyphi B 1 (1.5%). There was a 60.9% 
reduction in the number of specimens over the 2 periods. The rate of Salmonella isolation fell from 
12.3% (1989–1990) to 2.4% (1999–2000). There was a 10.2, 8.3 and 6.6 times increase in resistance 
of S. typhi strains to ampicillin, chloramphenicol and trimethoprim-sulfamethoxazole respectively. 
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Introduction

Depuis la première observation d’Eberth 
concernant le bacille typhique (1880) et en-
suite la découverte des autres salmonelles, 
il se déroule plus d’un siècle [1]. Mais 
l’infection à Salmonella demeure toujours 
un problème sanitaire important dans les 
pays développés ainsi qu’en développe-
ment. La salmonellose est un problème 
sanitaire qui exige une surveillance natio-
nale et internationale [1]. Salmonella typhi 
est un pathogène strictement humain qui 
cause la fièvre typhoïde. Environ 5 % des 
patients, après la guérison clinique, restent 
porteurs de germes (même si les Salmonella 
seront susceptibles à ceux-ci) [1]. La fièvre 
typhoïde est encore un grand problème de 
santé dans le monde entier [2-5], avec une 
estimation universelle de 12 à 33 millions 
de cas annuels [5]. L’émergence de la ré-
sistance aux antibiotiques, l’augmentation 
du taux des souches résistantes, à cause 
d’un usage irrationnel des antibiotiques, et 
le transfert de la résistance entre différentes 
bactéries ont tous contribué à compliquer 
le problème [1,6,7,8]. Les souches multi-
résistantes de S. typhi ont été, depuis 1987, 
responsables des épidémies de typhoïde en 
Asie et en Afrique [9]. 

Les fièvres typho-paratyphoïdiques sont 
l’une des principales causes d’admission 
des malades au centre hospitalier universi-
taire (CHU) de Sina à Kermanchah, situé à 
l’ouest de l’Iran, à 525 km au sud-ouest de 
Téhéran, à la frontière avec l’Iraq.

L’objectif de ce travail est de présenter 
les résultats de deux études menées pen-
dant les années 1989-1990 et 1999-2000. 
Elles concernaient les salmonelles isolées 
d’hémocultures et de l’aspiration de moelle 
osseuse dans la région de l’ouest de l’Iran. 
Les deux études se sont intéressées aux 
taux d’ isolement  des  salmonel les 
d’hémocultures, à la répartition des séro-

types ainsi qu’à leur résistance aux antibio-
tiques de première intention (ampicilline, 
chloramphénicol et triméthoprime-sulfa-
métoxazole).

Méthodes

L’étude a porté, en deux périodes (1989-
1990 et 1999-2000), sur les malades hos-
pitalisés au CHU de Sina. Pendant ces 
périodes, 496 et 60 souches de Salmonella 
ont été respectivement isolées. Les extrêmes 
d’âge des patients ont été respectivement de 
6 et 75 ans (avec une nette prédominance 
des sujets âgés de 10 à 29 ans représentant 
77,6 % de la population) et de 15 et 60 ans 
(avec une nette prédominance des sujets 
âgés de 20 à 39 ans représentant 66,7 % de 
la population). Dans la première période, 
299 patients étaient de sexe masculin (60,3 %) 
et 197 de sexe féminin (39,7 %) soit un ratio 
hommes/femmes de 1,5. Dans la deuxième 
période, 35 patients étaient de sexe masculin 
(58,3 %) et 25 de sexe féminin (41,7 %), 
soit un ratio hommes/femmes de 1,4.

Les prélèvements de sang et de moelle 
osseuse ont été inoculés dans le milieu 
d’hémoculture. L’isolement est fait sur les 
milieux de gélose au sang de mouton à 
5 % et de gélose à Salmonella-Shigella 
[1,10,11,12]. Le diagnostic bactériologique 
est obtenu sur la base des caractères bio-
chimiques [1,12,13]. La détermination des 
sérotypes est faite avec les sérums anti-S. 
typhi, S. paratyphi A, B, C, BioMérieux. 
Les organismes isolés sont ensuite exami-
nés pour la sensibilité aux antibiotiques, en 
utilisant la méthode de diffusion en gélose 
[14,15] avec des disques BioMérieux.

Résultats

Dans la première période, à partir de 
4020 cultures examinées contenant 
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3575 (89 %) hémocultures et 445 (11 %) 
aspirations de moelle osseuse, 496 
(12,3 %) souches de Salmonella ont été 
isolées. Dans la deuxième période, à 
partir de 2447 cultures contenant 2416 
(98,7 %) hémocultures et 31 (1,3 %) aspira-
tions de moelle osseuse, 60 (2,4 %) souches 
de Salmonella ont été isolées (Tableau 1). 
La répartition des sérotypes est consignée 
dans le tableau 2. Les pourcentages de ré-
sistance aux antibiotiques sont présentés au 
tableau 3. 

Discussion

La fièvre entérique continue d’être le pro-
blème majeur de santé publique, spéciale-
ment dans les pays tropicaux [15]. Les 
fièvres typho-paratyphiques sont l’une des 
principales causes d’hospitalisation au CHU 
de Sina à l’ouest de l’Iran.

La comparaison des résultats obtenus 
en deux périodes montre la diminution des 
prélèvements de 4020 à 2447, soit 60,9 %. 
Le taux d’isolement des salmonelles est 
passé de 12,3 % à 2,4 %. Autrement dit, il 
est divisé par 5 sur une période de 10 ans. 
Une étude réalisée au Pakistan (1998-1999) 
montre un taux d’isolement de 3,4 % à partir 
de 9035 hémocultures [16]. Ce taux dans la 
région du nord de l’Inde montre une aug-
mentation pendant les années 2000-2001 

[15]. Aux Philippines, il était de 31,2 % à 
partir de 1530 hémocultures [17]. Ces taux 
sont certainement supérieurs à celui dans 
notre travail.

Non seulement le nombre de souches 
isolées est divisé par 7,8 dans notre étude, 
mais aussi la répartition des sérotypes s’est 
restreinte de plus en plus. C’est-à-dire S. 
typhi, S. paratyphi A, B et C pendant la 
première période ont été remplacées par 
S. typhi et S. paratyphi B au cours de la 
deuxième période. Malgré ce changement 
observé, S. typhi reste toujours l’organisme 
le plus prédominant au cours des deux pé-
riodes (90,5 % et 98,5 % des souches isolées 
respectivement). S. typhi est l’organisme 
le plus prédominant dans les autres pays 
comme en Inde [18] et aux Philippines [17]. 
Depuis 1996, l’infection à S. enterica para-
typhi A a augmenté en Inde [19]. Cet or-
ganisme couramment isolé en Inde [18,19], 
au Gabon [20], aux Philippines [17] et au 
Viet Nam [21] ne se trouve plus dans la 
deuxième période de notre travail. Le taux 
d’isolement de S. paratyphi B est infé-
rieur à celui déclaré à Santiago, c’est-à-dire 
18,8 %, [22]. N’oublions pas que cette ville 
a une position unique à cet égard. S. para-
typhi C a aussi une telle situation au Gabon, 
constituant 59 % et 25 % des souches isolées 
au cours des années 1980 [2] et 1992-1996 
[20] respectivement.

Tableau 1 Fréquence des prélèvements et des souches isolées selon la 
période d’étude

Période  Nombre de  Sang Aspiration de  Souches 
d’étude prélèvements   moelle osseuse isolées
  Nbre (%) Nbre (%) Nbre (%)

1re période 
 (1989-1990) 4020 3575 (89,0) 445 (11,0)           496 (12,3)

2e période 
 (1999-2000) 2447 2416 (98,7) 31 (1,3) 60 (2,4)

Total 6467 5991 (92,6) 476 (7,4) 556 (8,6)
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 La multirésistance de S. typhi aux anti-
biotiques de première intention (ampicilline, 
chloramphénicol et triméthoprime-sulfamé-
toxazole) a subi une tendance ascendante. 
La résistance à l’ampicilline et au chloram-
phénicol augmente de plus en plus (10,2 et 
8,3 fois respectivement), tandis que celle 
au triméthoprime-sulfamétoxazole (TMS) 
a subi une moindre augmentation (6,6 fois). 
Les souches résistantes au chloramphénicol 
ont été souvent isolées en Inde, au Viet 
Nam et en Thaïlande [1]. Cette résistance a 
été aussi observée en Grande-Bretagne [3], 
en Inde [7,24,25], en Égypte [23] et au Pa-
kistan [16], comme notamment en Iran [26]. 
Depuis 1987, les souches multirésistantes 
ont été à l’origine d’épidémies sévères en 
Asie et en Afrique [9]. La multirésistance 
à l’ampicilline, au chloramphénicol et au 
TMS au Pakistan est de 46,5 %, 39,3 % 
et 44,8 % respectivement [16]. Le sous-

continent indien était la principale source 
géographique des souches multirésistantes 
isolées pendant 10 ans dans un hôpital 
parisien [27]. Cette résistance à Bombay a 
augmenté de 16 % (1989) à 81 % (1990) 
[25]. En Égypte, elle est de l’ordre de 
48 % des souches de S. typhi isolées [23]. 
La résistance aux antibiotiques de première 
intention a une grande importance. Car en 
cas de propagation, l’usage de nouveaux an-
tibiotiques sera indispensable [6]. L’usage 
de ciprofloxacine au cours des dernières 
années a abouti à l’émergence de souches 
résistantes vis-à-vis de cet antibiotique en 
Inde [28]. Quoique la multirésistance dans 
notre travail, surtout la résistance au chlo-
ramphénicol, ne soit pas comparable à celle 
déclarée au Pakistan [16], en Inde [18] et en 
Égypte [23], cet événement doit être consi-
déré comme un grand problème national.

Tableau 2 Fréquence des organismes isolés selon la période d’étude

 Période d’étude S. typhi S.  S.  S.  Total
   paratyphi A paratyphi B paratyphi C
  Nbre (%) Nbre (%) Nbre (%) Nbre (%) Nbre

1re période 
 (1989-1990) 448 (90,5) 40 (8,0) 5 (1,0) 3 (0,5) 496

2e période 
 (1999-2000) 59 (98,5) - 1 (1,5) - 60

Tableau 3 Pourcentage de la résistance des souches isolées 
selon la période d’étude

Période  Ampicilline Chloramphénicol  Triméthoprime-
d’étude   sulfamétoxazole 
  % % %

1re période 
 (1989-1990) 2,6 0,6 0,5

2e période 
 (1999-2000) 26,6  5,0  3,3 
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Il faut tenir compte du fait que les émi-
grations inconsidérées, pendant les années 
de guerre imposée par l’Iraq (1980-1988), 
étaient un facteur important de désordres 
hygiéniques. La diminution des salmonelles 
isolées prouve l’amélioration des conditions 
sanitaires. Nos résultats montrent la pré-
dominance des sérotypes d’origine humaine. 

Malgré une diminution du taux d’isolement 
de Salmonella, il est nécessaire de maintenir 
une surveillance permanente au niveau de la 
résistance de ces bactéries. De plus, il faut 
poursuivre et surveiller l’application des 
mesures hygiéniques face à ce grave pro-
blème de santé publique. 
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ABSTRACT Haemoglobin levels were used to estimate the prevalence of anaemia in children 2–12 
years old in the Islamic Republic of Iran. The study was part of the National Health and Disease Survey 
in 1999 that used a cluster sample of 1 in 1000 of the Iranian population. Of 4170 children aged 2–6 
years, 7.3% were diagnosed with mild anaemia, 2.5% moderate anaemia and 1.0% severe anaemia 
(WHO definitions). Of 8461 children aged 7–12 years, 10.9% were diagnosed with mild anaemia, 3.0% 
moderate anaemia and 1.1% severe anaemia. The prevalence of anaemia was significantly higher in 
rural than urban areas.
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Prévalence de l’anémie chez des enfants iraniens âgés de 2 à 12 ans
RÉSUMÉ Le taux d’hémoglobine a été utilisé pour estimer la prévalence de l’anémie chez des enfants 
âgés de 2 à 12 ans en République islamique d’Iran. L’étude s’inscrivait dans le cadre de l’enquête 
nationale sur la santé et la morbidité de 1999 qui a utilisé un échantillon en grappe de 1 pour 1000 de 
la population iranienne. Sur les 4170 enfants âgés de 2 à 6 ans, 7,3 % ont eu un diagnostic d’anémie 
légère, 2,5 % d’anémie modérée et 1,0 % d’anémie sévère (définitions de l’OMS). Sur les 8461 enfants 
âgés de 7 à 12  ans, 10,9 % ont eu un diagnostic d’anémie légère, 3,0 % d’anémie modérée et 1,1 % 
d’anémie sévère. La prévalence de l’anémie était significativement plus élevée en milieu urbain qu’en 
milieu rural.
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Introduction

According to the latest data, more than 3 
billion people throughout the world have 
some form of anaemia, ranging from defi-
ciency in iron resources without symptoms 
of anaemia to iron-deficiency anaemia [1]. 
Iron deficiency in infancy and adolescence 
causes mental retardation and damages the 
immune system, predisposing children to 
a wide range of disorders [2,3]. Different 
studies in Costa Rica [4], Guatemala [5], 
Indonesia [6,7], Egypt [8], India [9], Thai-
land [10] and the United States [11] have 
shown that iron-deficiency anaemia in chil-
dren under 5 years old and primary-school 
students is accompanied by psychomotor 
retardation, low intelligence and decreased 
learning capability. These findings have 
been confirmed in longitudinal studies in 
Chile. Children without a past medical 
history of anaemia in infancy have greater 
learning capabilities and higher intelligence 
[12]. A study in Thailand has shown that the 
effects of anaemia on intelligence could not 
be compensated for [10]. One of the most 
dangerous consequences is the higher risk 
of poisoning with heavy elements, since 
the absorption of these elements increases 
in cases of iron deficiency [13]. Recently 
it has been reported that preschool children 
have the highest prevalence of anaemia, 
nearly 50% across developing countries, 
compared with pregnant and non-pregnant 
women [14].

To estimate the magnitude of this 
problem in the Islamic Republic of Iran, 
a national survey of blood haemoglobin 
(Hb) levels was performed to evaluate the 
frequency of anaemia in children aged 2–12 
years old in rural and urban areas covered 
by the National Survey of Health and Dis-
ease in 1999.

Methods

This study was performed using data from 
the National Health and Disease Survey 
which was conducted on a cluster sample 
of 1 in 1000 of the Iranian population. Each 
cluster contained 8 families. The minimum 
number of clusters in each province was 
designated to be 22. A total of 1097 clusters 
in urban areas (8776 households) and 590 
clusters in rural areas (4719 households) 
including 13 495 rural and urban families 
were selected as the study population. 

Venous blood samples were obtained 
from 4170 children in the 2–6 year old 
age group (2221 urban and 1949 rural) 
and 8461 children in the 7–12 year old age 
group (4917 urban and 3544 rural). Blood 
samples were transferred to the laboratory 
in ice bags within 3 hours for measurement 
of Hb levels. Anaemia was classified as 
mild, moderate and severe. Haemoglobin 
cut-off values for anaemia for children < 6 
years were: mild 10.0–10.9 g/dL, moderate 
9.0–9.9 g/dL and severe < 9.0 g/dL. Hae-
moglobin cut-offs for anaemia for children 
6–12 years old were: mild 11.0–11.9 g/dL, 
moderate 10.0–10.9 g/dL and severe < 10.0 
g/dL [15]. 

Data bank and analysis were performed 
using SPSS for Windows, Microsoft Excel 
and Access and Epi-Info.

Results

Table 1 represents the status of anaemia 
based on Hb levels measured in 2–6-year- 
old children in rural and urban areas. Severe 
anaemia was seen in 0.8% of urban children 
and 1.3% of rural children. Moderate anae-
mia was present in 2.4% of urban children 
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and 2.6% of rural ones, a total of 2.5%. 
Mild anaemia was present in 6.3% of urban 
and 8.4% of rural children, a total of 7.4%. 
The overall prevalence of anaemia was sig-
nificantly higher in children living in rural 
areas (P < 0.001).

Table 1 also depicts the status of anae-
mia, based on Hb levels, in children 7–12 
years old in rural and urban areas. Severe 
anaemia was seen in 1.1% of urban and 
1.2% of rural children. Moderate anaemia 
was present in 2.7% of urban and 3.4% of 
rural children, with a total of 3.0%. Mild 
anaemia was present in 9.4% of urban and 
12.9% of rural children (P < 0.001), with an 
overall prevalence of 10.9%. 

Discussion 

This study shows that anaemia should be 
considered as a major health problem in 

Iranian children. In total, 7.3% of 2–6 year 
old children and 10.9% of 7–12-year-old 
children suffered from anaemia (Hb ≤ 11.0 
g/dL). According to the World Health Or-
ganization classification, if 5%–25% of the 
population have anaemia or abnormal Hb, 
the degree of population anaemia is graded 
mild [3].

A study in the United States (US) in 
1976–80 showed the rate of anaemia to be 
around 6% in 2–6-year-old children [16]. 
The rate is 2–3 times higher in the Islamic 
Republic of Iran. This could be explained 
by the better nutritional status of American 
children compared with our community. 
Anaemia is present in 27% of 1–6-year-old 
children in the Philippines, 27%–44% in 
3–5-year-old children in India, and 24% 
in 2–5-year-old children in Romania [17]. 
Another report showed that Asian children 
suffer from micronutrient deficiencies es-

Table 1 Prevalence of anaemia based on the haemoglobin levels in 
children aged 2–6 years and 7–12 years in rural and urban areas of 
the Islamic Republic of Iran 

Age group/  Urban Rural  Total  
Severity of  No. % No. % No. %
anaemia  

2–6 yearsa

 Severe 17 0.8  26 1.3 43  1.0
 Moderate 54 2.4  50  2.6  104  2.5
 Mild  142 6.4 164  8.4 306  7.3
 Normal 2008 90.5 1709  87.7 3717  89.1
 Total 2221 100.0  1949 100.0 4170  100.0

7–12 yearsb

 Severe  52 1.1 43 1.2 95  1.1
 Moderate 134 2.7 119  3.4 253  3.0
 Mild 462 9.4 457  12.9 919  10.9
 Normal 4269  86.8 2925 82.5 7194 85.0
 Total  4917 100.0 3544 100.0 8461 100.0
aSevere anaemia < 9.0 g/dL; moderate anaemia 9.0–9.9 g/dL; mild anaemia 
10.0–10.9 g/dL. 
bSevere anaemia < 10.0 g/dL; moderate anaemia 10.0–10.9 g/dL; mild anaemia 
11.0–11.9 g/dL.
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pecially iron-deficiency anaemia and the 
prevalence of iodine-deficiency anaemia 
was 40%–50% in preschool and primary-
school children [18].  In the Islamic Re-
public of Iran, the rate is lower than those 
in the above-mentioned countries. The 
prevalence of anaemia is very much higher 
in Uzbekistan than in the Islamic Republic 
of Iran: 84% for children under 5 years old 
[19]. 

There are many causes of anaemia but 
iron deficiency is the predominant nutri-
tional deficiency and is present even when 
other causes of anaemia are recognized. 
Data collected in US surveys revealed that 
30%–40% of children under 5 years of age, 
and women of childbearing age who had 
evidence of iron deficiency, were also anae-
mic [15]. This relationship has provided a 
basis for estimating the prevalence of iron-
deficiency anaemia. Based on research evi-
dence from the Third National Health and 
Nutrition Examination Survey (NHANES 
III) [16,20], it has been suggested that  the 
prevalence of iron-deficiency anaemia will 
be about  2.5 times more than the prevalence 
of anaemia  in a population [3]. Screen-
ing for programmatic purposes should be 
considered for anaemia prevalence between 
5% and 20% [3]. Based on this hypothesis, 

we can conclude that the prevalence of iron 
deficiency would be around 16% and 21% 
in Iranian children 2–6 years old in urban 
and rural areas respectively. The figures 
would be 23.5% and 32.0% in 7–12-year-
old Iranian children.

The World Health Organization has pro-
posed that if the prevalence of anaemia in a 
region is between 5% and 20%, appropriate 
interventions based on food diversification, 
food fortification, iron supplementation and 
controlling infectious diseases should be 
considered [3]. Weekly iron supplementa-
tion for schoolchildren that already is being 
implemented for highschool girls in Islamic 
Republic of Iran should also be considered 
for primary schools. Fortification of foods 
(such as iron fortification of biscuits) is 
another strategy which could be considered 
for preventing iron deficiency among Ira-
nian schoolchildren. 
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ABSTRACT From January to June 2003 we determined the prevalence of the various types of head-
ache in 2226 schoolchildren in Shiraz (age 6–13 years) selected by multistage random sampling. Data 
were collected by questionnaire and clinical examination. International Headache Society criteria were 
used for diagnosis. The overall prevalence of headache was 31%. Prevalence rates of migraine and 
tension-type headache were 1.7% and 5.5% respectively. The prevalence of headache increased with 
age and girls were significantly more likely to report tensions-type headache. Positive family history of 
headache and abnormal sleep pattern were significantly associated with migraine.
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Prévalence de la migraine et de la céphalée de tension chez des écoliers du primaire à Chiraz
RÉSUMÉ De janvier à juin 2003, nous avons déterminé la prévalence des différents types de céphalées 
chez 2226 écoliers à Chiraz (âge : 6-13 ans) qui avaient été sélectionnés par échantillonnage aléatoire 
à plusieurs degrés. Des données ont été recueillies par questionnaire et lors d’un examen clinique. Les 
critères de la Société internationale de la céphalée ont été utilisés pour le diagnostic. La prévalence 
globale des céphalées s’élevait à 31 %. Les taux de prévalence de la migraine et de la céphalée de 
tension étaient de 1,7 % et 5,5 % respectivement. La prévalence de la céphalée augmentait avec l’âge 
et les filles étaient significativement plus susceptibles de faire état d’une céphalée de tension. Des 
antécédents familiaux positifs de céphalée et un rythme de sommeil anormal étaient significativement 
associés à la migraine. 
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Introduction

Headaches are common during childhood 
and in an epidemiological survey of 9000 
schoolchildren, one-third of the children 
who were at least 7 years of age had had 
headaches and half of those who were at 
least 15 years of age had had headaches 
[1]. Recurrent headaches adversely affect 
academic performance, memory, school 
attendance, personality and peer relations 
[2].

The epidemiology of headaches in chil-
dren and adolescents has been well studied 
in Western countries, but very little similar 
information has been recorded in develop-
ing countries [1,3–6]. In addition, results 
from the different studies have varied ac-
cording to the diagnostic criteria, methods 
of data collection, specific population and 
regions involved (Table 1) [2–12]. In ad-
dition, variations in prevalence rates have 
been attributed to case definition and the 
age and sex of population surveyed [13].

Headache was reported in 12.1% of 
adolescent girls (11–18 years) in Shiraz, 
Islamic Republic of Iran [12] but no data are 
available regarding headache prevalence 
among Iranian primary-school children 
(6–13 years). We conducted the present 
study in Shiraz to determine the prevalence 
of migraine and tension-type headache and 
their correlates in primary-school children 
aged 6–13 years, using the International 
Headache Society (IHS) criteria [14] and 
validating the questionnaire responses with 
clinical examination.

Methods

This was a cross-sectional, questionnaire-
based study of schoolchildren (aged 6–13 
years) performed between January 2003 
and June 2003. A total of 2400 schoolchil-
dren were selected by a two-stage random 

sampling procedure. In the first stage, 43 
primary schools from the 4 educational 
regions of Shiraz were randomly selected. 
Then systematic random sampling was used 
whereby 1 student was randomly selected 
in every 5 students using the class list. All 
the children’s parents were invited to come 
for interview at the school medical room, of 
which 2226 attended (response rate = 93%). 
This constituted 2% of the total schoolchild 
population in Shiraz.

A face-to-face interview was conducted 
by qualified nurses trained for this study 
for all pupils in the presence of their par-
ents and details of headache history and 
sleep patterns (sleep disturbances including 
insufficient sleeping, co-sleeping, diffi-
culty getting to sleep at night, sleepwalking 
and nightmares) were recorded. Variables 
such as family social class (unemployed/
housewife, unskilled manual, semi-skilled 
manual, skilled manual, clerical, mana-
gerial and professional) and educational 
level (illiterate, primary school, intermedi-
ate, high school and higher education) of 
the parents were also recorded. A semi-
structured questionnaire [12] was used to 
screen headache among the children, apply-
ing the IHS classification for migraine and 
tension-type headache (Box 1) [14]. Ques-
tions about headache were about experience 
of headache over the past year, severity, du-
ration, times, signs and symptoms, location, 
quality of pain and cause of it. Any child 
who had had at least 5 episodes of headache 
over the past year and the headache was not 
attributable to an infectious illness, trauma 
or specific illness (hay fever, medicines 
and so on) was invited for a free clinical 
examination to establish a diagnosis, which 
included blood pressure measurement, a 
detailed neurological examination, ophthal-
moscopy and otoscopy [2,3,8,9,14]. This 
was conducted by a paediatrician in April 
and June 2003 and all the children with 
recurrent headache attended.
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The chi-squared test for nominal vari-
ables and Cochrane–Armitage test for lin-
ear trend were used [15]; the 5% level of 
statistical significance was chosen. The 
Student t-test (two-tailed) was used to test 
the significance of difference between 2 
numerical variables. A logistic regression 
analysis [16] was performed to estimate 
the association between each variable and 
migraine/tension-type headache.

Results

Of the total sample, 691 (31%) reported 
headache over the previous year (1-year 
prevalence of headache). Of these, 228 chil-
dren (10.2%) reported recurrent headache 
and underwent a free general health ex-
amination. Of these, 38 were diagnosed as 
migraine and 122 as tension-type headache 
giving overall prevalence rates of 1.7% and 
5.5% respectively: 68 had headache which 
could not be attribute to either of these. The 

sex- and age-specific 1-year prevalence of 
migraine and tension-type headache are 
presented in Table 2. Increasing age and 
headache types correlated positively (P < 
0.05). There was no statistical difference 
between the sexes with regard to migraine 
(P = 0.191) but tension-type headache was 
more common in females (P = 0.008). The 
prevalence of migraine with aura was esti-
mated to be 0.7% (15/2226).

For estimation of risk, students with no 
recurrent headache (691–228 = 463) who 
were not examined were removed from 
the analysis. Odds ratios for migraine and 
tension-type headache in students who had 
abnormal sleep patterns were 4.2 (95% CI: 
2.1–8.4) and 3.8 (95% CI: 2.5–5.8) times 
higher than those with normal sleeping 
pattern respectively. Headache types cor-
related with family history of headache (P 
< 0.05) (Table 3).

As regards socioeconomic background, 
which was assessed by several variables 

Box 1 Diagnostic criteria for tension-type headache and migraine (adapted from the 
International Headache Society [14]

  Tension-type headache Migraine headache

A. At least 10 previous headache fulfilling  
 criteria below 

B. Headache lasting from 30 minutes to 7  
 days

C. At least 2 of the following pain  
 characteristics:
 1. Pressing (non pulsating) quality
 2. Mild or moderate intensity (may inhibit  
     but doesn’t prohibit activities)
 3. Bilateral location.
 4. Not aggravated by climbing stairs or  
     similar routine physical activity.

D. Both of the following:
 1. No nausea or vomiting
 2. Photophobia and phonophobia are  
     absent, or only one is present

A. At least 5 attacks fulfilling criteria below

B. Headache lasting 4 to 72 hours(2 to 48  
 in children)

C. Headache characterized by at least two  
 of the following:
 1. Unilateral location
 2. Pulsating quality
 3. Moderate or severe intensity (inhibits  
     or prohibits daily activity)
 4. Aggravated by climbing stairs or  
     similar routine physical activity

D. Headache accompanied by at least 1 of  
 the following:
 1. Nausea or vomiting, or both.
 2. Photophobia and phonophobia 
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such as education and occupation of par-
ents, 23.3% of the families were upper 
class, 46.7% middle class and 23.9% lower 
class; 6.1% did not response to this ques-
tion. The parents’ level of education and 
socioeconomic status was not significantly 
associated with migraine and tension-type 
headache in the child (P > 0.05). Only 40% 
of children had been diagnosed for their 
headache before the study.

Table 4 lists the characteristics of differ-
ent types of childhood headache. In 23.7% 
of children with migraine, the duration of 
headache was less than 2 hours. The major-
ity of children reported bilateral headaches.

Discussion

This study examined the prevalence of vari-
ous headache syndromes and their frequen-

Table 1 Headache prevalence in children: comparison with published studies

Country/city No. of  Sex Age  Type of  Migraine  Tension-type 
  subjects   (years) study (%) headache
       (%)

Egypt/Assuit [7] 1568 All   9–13 N 16.6 –

USA/Cleveland [8] 2572 All   5–13 I 8.6 –

Hong Kong [11] 2120 All   6–13 N 1.2a 1.2

India/Jaipur [2] 1305 All 11–15 I 11.0 3.6

  750 M   9.0 –

  555 F   14.0 –

Iran, IR/Shiraz [12] 1868 F 11–18 N 6.1 12.1

Iran, IR/Shiraz (present study) 2226 All   6–13 N 1.7 5.5

  1171 M   1.4 4.3

  1055 F   2.1 6.8

Saudi Arabia/Riyadh [10] 1181 All   6–15 N 6.2 –

  573 M   5.2 –

  608 F   7.0 –

UAE/Al Ain, Dubai, Sharjeh [5] 1159 All   6–14 N 3.8 –

Italy/Monereale [6] 1445 All 11–14 N 3.0 –

  738 M   2.7 –

  707 F   3.3 –

UK/Aberdeen [3] 2165 All 5–15 N 10.6 0.9

  888 M   9.7 –

  866 F   11.5 –

UK/Birmingham [9] 1083 All 3–11 N 3.7 –

   M   4.1 –

   F   2.9 –
aMigraine plus probable migraine.
N = semi-structured questionnaire plus clinical examination using IHS criteria.
I = Using IHS criteria without clinical examination.
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cy of occurrence in accordance with the IHS 
criteria [14,17]. With the IHS classification, 
we chose subjects lifetime prevalence of 
headache for our survey, and recall bias 
undoubtedly influenced the results, particu-
larly for less severe headache and lower age 
groups. However direct patient interview 
and examination in the presence of parents 
is a more reliable means of establishing a 
diagnosis of primary headache disorders 
than reliance on a questionnaire only.

In our sample 31% of the children re-
ported headache over the previous year. We 
found a prevalence of migraine of 1.7% and 
tension-type headache of 5.5%.

The rates of recurrent headache are con-
siderably higher, ranging between 20% 
and 50% [4,18]. One-year prevalence of 
headache in our study (31%) is lower than 
studies in the Emirates (37%) [5], Saudi 
Arabia (44%) [10] and England (39%) [9]. 

Prevalence studies of migraine among 
schoolchildren have been reported in dif-

ferent countries (Table 1), such as India 
[2], Italy [6], Saudi Arabia [10], United 
Arab Emirates [5], United Kingdom [3,9] 
and United States of America [8,19]. These 
reports suggest that prevalence rates vary 
between 3% and 10%, depending on the 
age range investigated and method of in-
vestigation. The estimated migraine preva-
lence of 1.7% found in our study is half the 
prevalence reported by Bener [5], Bille [1], 
Mortimer [9] and Raieli [6], but concurs 
with Kong [11]. Sex- and age-related preva-
lences of migraine in our study were quite 
similar to the findings of others [1,3].

Migraine prevalence also varies by race 
and geography. In the USA, it is highest 
in Caucasians, intermediate in African–
Americans and lowest in Asian–Americans 
[20]. Similarly, prevalence is highest in 
North and South America, lower in Africa, 
and often lowest in studies from Asia [20].

The higher prevalence of tension-type 
headache in our subjects compared with 
other studies may reflect age-related psy-
chological differences [21]. However, our 
culture is different and explanation for these 
prevalence rates may vary. Somatization is 
common in the Middle East, and parents 
(particularly women) often complain of 
headache as a representation of psychologi-
cal symptoms [5]. Children are likely to use 
their parents as role models, as shown by 
our findings as there was a family pattern 
of tension-type headache, especially in girls 
[5]. For tension-type headache, linear trend 
for age-related prevalence was significant 
in our study, as has been found in other 
studies [10]. Sex difference in headache is 
well known [22] and this was confirmed in 
our study for tension-type headache. In girls 
stress of social restrictions, particularly on 
teenage girls, social expectations and more 
attention to boys in the family can be associ-
ated with headache [3].

As with other studies we found a familial 
pattern for headache, especially in migraine, 

Table 2 Sex- and age-specific prevalence of 
migraine and tension-type headache in the 
schoolchildren

Variable No.  Migraine Tension-type
  studied  headache
  No. (%) No. (%)

Age (years)   
 6– 207 0 (0) 7 (3.4)
 7– 405 3 (0.7) 12 (3.0)
 8– 414 8 (1.9) 15 (3.6)
 9– 424 5 (1.2) 30 (7.1)
 10– 484 13 (2.7) 31 (6.4)
 ≥11 292 9 (3.1) 27 (9.2)
 All 2226 38 (1.7) 122 (5.5)

95% CI                           1.2–2.2         4.6–6.4
P-value                             0.001           0.0001

Sex   
 Male 1171 16 (1.4) 50 (4.3)
 Female 1055 22 (2.1) 72 (6.8)

P-value                             0.191            0.008
P < 0.05 was considered significant.
CI = confidence interval.
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Table 3 Factors associated with migraine and tension-type headache in the 
schoolchildren

Variable Migraine  Tension-type  No headache or recurrent
  (n = 38) headache  headache not classified as
   (n = 122) migraine or tension-type
  No. (%) No. (%) (n = 1535 + 68)
    No. (%)

Sleep pattern   
 Abnormal 13 (34.2) 39 (32.0) 176 (11.0)
 Normal 25 (65.8) 83 (68.0) 1424 (88.8)
 Unidentified 0 (0.0) 0 (0.0) 3 (0.2)

Odds ratio 4.2  3.8                                    1
95% CI 2.1–8.4 2.5–5.8 

Family history 
of headache   
 Positive 29 (76.3) 78 (63.9) 572 (35.7)
 Negative 6 (15.8) 42 (34.4) 961 (59.9)
 Unidentified 3 (7.9) 2 (1.6) 70 (4.4)

Odds ratio                        8.1                  3.0                              1
95% CI                      3.4–19.8           2.0–4.4 
CI = confidence interval.

which is similar to the findings of Bener [5], 
Ayatollahi [12], Bille [1] and Lee [8]. Some 
studies have examined the family relative 
risk of chronic tension-type headache in 
first-degree relatives and in spouses. Over 1 
year, the relative risk was 3.2 in first-degree 
relatives and 1.23 in spouses [23,24]. These 
findings support a role for genetic factors as 
spouses share some environmental but not 
genetic risk factors.

A relationship between migraine and 
sleep disturbances has been found in adults 
but research with paediatric populations re-
mains limited [25]. One case–control study 
demonstrated that children with headaches 
had a higher prevalence of a variety of sleep 
problems compared to the healthy con-
trols [26]. In our study, 34.2% of children 
with migraine and 32.0% with tension-type 
headache reported sleep disturbances and 
there was a relationship between sleep pat-

tern and headache type (Table 3). Those 
findings concur with other studies [26–29].

The relationship between migraine 
prevalence and socioeconomic status is 
uncertain. In physician- and clinical-based 
studies, migraine appears to be associ-
ated with high intelligence and social class 
[30,31]. However, data from samples of 
general population studies do not report 
increased prevalence in more privileged 
or educated societies [1,32]. We found 
no relationship between socioeconomic 
status and educational level of parents with 
headache type which is similar to the other 
studies [1,12,33].

In our study 13.2% reported migraine 
headache lasting less than 1 hour and 52.6% 
reported bilateral headache as reported in 
other studies [34,35]. Thus the IHS diagnos-
tic criteria for childhood migraine (2-hour 
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Table 4 Characteristics of headaches in the schoolchildren

Characteristic Migraine  Tension-type 
  (n = 38) headache
   (n = 122)
  No. (%) No. (%)

Quality  
 Throbbing/pulsating 34 (89.5) 32 (26.2)
 Sharp/stabbing 0 (0) 4 (3.3)
 Tight/pressing 3 (7.9) 61 (50.0)
 Heaviness 1 (2.6) 25 (20.5)

Intensity  
 Mild 2 (5.3) 38 (31.1)
 Moderate 18 (47.4) 27 (22.1)
 Severe 18 (47.4) 57 (46.7)

Location  
 Bilateral 20 (52.6) 52 (42.6)
 Unilateral 11 (28.9) 25 (20.5)
 Occipital 1 (2.6) 7 (5.7)
 Frontal 5 (13.2) 23 (18.9)
 Whole head 1 (2.6) 15 (12.3)

Associated symptomsa  
 Nausea 24 (63.2) 38 (31.1)
 Vomiting 17 (44.7) 9 (7.4)
 Phonophobia 33 (86.8) 78 (63.9)
 Photophobia 24 (63.2) 40 (32.8)
 Anorexia 22 (57.9) 55 (45.1)
 Abdominal pain 2 (5.3) 6 (4.9)

Aggravation by physical examination  
 Yes 33 (86.8) 34 (27.9)
 No 5 (13.2) 88 (72.1)

Duration of pain (hours)  
 < 1 5 (13.2) 52 (42.6)
 1–2 4 (10.5) 21 (17.2)
 2–23 25 (65.8) 46 (37.7)
 ≥ 24 4 (10.5) 3 (2.5)

Mean (SD) 18.0 (14.0) 16.8 (14.1)
95% CI for mean 13.4–22.6 14.3–19.3

Frequency of pain per 
month (no. of episodes)  
 1–3 18 (47.4) 69 (56.6)
 4–10 18 (47.4) 46 (37.7)
 >10 2 (5.3) 7 (5.7)

Mean (SD) 4.7 (3.9) 4.2 (4.5)
95% CI for mean 3.4–6.0 3.4–5.0
aNot mutually exclusive.
SD = standard deviation.
CI = confidence interval.
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minimal duration and unilateral location) 
seem rather stringent and modification 
may be required as has been suggested by 
Mortimer, Kay and Jaron [9], De Grauw 
and colleagues [34] and Abu-Arefeh and 
Russell [35].

It is concluded that sleep disturbances 
and family history of headache were most 
significantly associated with the occurrence 
of migraine and tension-type headache.
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ABSTRACT	 Familial	 Mediterranean	 fever	 is	 quite	 prevalent	 among	 Arabs.	We	 reviewed	 the	 files	 of	 56	
patients	 diagnosed	 with	 familial	 Mediterranean	 fever	 and	 followed	 up	 at	 King	 Hussein	 Medical	 Centre	
in	 Jordan	 over	 4	 years	 for	 their	 clinical	 profile,	 course,	 genotype,	 treatment	 and	 complications.	There	
were	 30	 males	 and	 26	 females	 with	 a	 mean	 age	 at	 onset	 of	 5.2	 years.	 Abdominal	 pain	 (79%)	 was	 the	
commonest	 manifestation,	 followed	 by	 arthritis	 (13%)	 and	 chest	 pain	 (4%).	 Family	 history	 was	 positive	
in	 50%	 of	 patients.	 Regarding	 treatment,	 97%	 of	 patients	 responded	 well	 to	 colchicine,	 and	 amyloidosis	
was	 not	 documented	 in	 any	 patients	 after	 5	 years	 follow-up.	The	 commonest	 genotype	 was	 M694	 (64%),	
followed	by	heterozygous	M694V-V726A	(23%)	and	E148Q	(8%).

2

Distinguishing between primary measles infection and vaccine failure  

G

365

MG

18.416.7244

75.824.2

99

10

Factors belived by Jordanian acne patients to affect their acne condition  

166

1342

69.3

Familial Mediterranean fever in children: a single centre experience in Jordan 

56

3026

5.27913

450

97amyloid

M69464

M694V-V726A23E148Q8

Fièvre	méditerranéenne	familiale	chez	l’enfant	:	expérience	unicentrique	en	Jordanie
RÉSUMÉ	 La	 fièvre	 méditerranéenne	 familiale	 est	 assez	 répandue	 chez	 les	 Arabes.	 Nous	 avons	 exa--
miné	 les	 dossiers	 de	 56	 patients	 ayant	 eu	 un	 diagnostic	 de	 fièvre	 méditerranéenne	 familiale	 et	 suivis	
au	 Centre	 médical	 Roi	 Hussein	 en	 Jordanie	 sur	 une	 période	 de	 4	 ans	 afin	 d’étudier	 leur	 profil	 clinique,	
l’évolution	 de	 la	 maladie,	 le	 génotype,	 le	 traitement	 et	 les	 complications.	 Il	 y	 avait	 30	 sujets	 de	 sexe	
masculin,	 26	 de	 sexe	 féminin	 et	 l’âge	 moyen	 à	 l’apparition	 de	 la	 maladie	 était	 5,2	ans.	 Les	 douleurs	
abdominales	 (79	%)	 étaient	 la	 manifestation	 la	 plus	 courante,	 suivies	 par	 l’arthrite	 (13	%)	 et	 les	 dou--
leurs	 thoraciques	 (4	%).	 Il	 y	 avait	 des	 antécédents	 familiaux	 positifs	 chez	 50	%	 des	 patients.	 En	 ce	 qui	
concerne	 le	 traitement,	 97	%	 des	 patients	 répondaient	 bien	 à	 la	 colchicine	 et	 une	 amyloïdose	 n’a	 été	
documentée	 chez	 aucun	 des	 patients	 après	 un	 suivi	 de	 5	 ans.	 Le	 génotype	 le	 plus	 courant	 était	 M694	
(64	%),	suivi	par	le	génotype	M694V-V726A	hétérozygote	(23	%)	et	E148Q	(8	%).
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Introduction

Familial Mediterranean fever (FMF) is an 
autosomal recessive familial paroxysmal 
polyserositis of unknown pathogenesis [1]. 
It is a multisystemic disease characterii
ized mainly by painful attacks of sterile 
peritonitis, pleuritis, arthritis, or erysipii
elasilike erythema, usually accompanied by 
fever [1]. The disease is mostly prevalent 
in Arabs, Armenians, Turks and Sephardic 
Jews; however there are some differences in 
clinical manifestations among these ethnic 
groups [2]. The diagnosis of FMF requires 
a high index of suspicion and is based on 
the clinical criteria and family history, when 
available [3]. Until recently the only speii
cific laboratory test for this disease was the 
documentation of C5a-inhibitor deficiency 
in serosal or synovial fluid and that requires 
invasive procedures [4]. The prognosis for 
patients with FMF is determined mainly by 
the presence or absence of amyloidosis; in 
its absence, life expectancy is normal [5]. 
Treatment with colchicine has greatly alii
tered the prognosis by arresting amyloidosis 
even if it does not prevent febrile attacks 
[6,7].

The gene responsible for FMF is desigii
nated MEFV and was recently cloned [8]. 
Its protein product pyrin, or marenostrin, 
has been found to be homogenous with 
previously described nuclear factors that 
may play a role in the regulation of the inii
flammatory process [9]. Several mutations 
have been identified; one has been found 
in populations with a higher incidence of 
systemic amyloidosis, whereas another has 
been found in a population in which amyloiii
dosis was less common [6]. 

In this paper we describe the clinical 
profile, course and complications of FMF in 
56 patients attending one medical centre in 
Jordan. To the best of our knowledge this is 
the first report from King Hussein Medical 
Centre regarding FMF in children. 

Methods

We reviewed the files of 56 patients with the 
diagnosis of FMF who were followed up in 
the paediatric immunology clinic at King 
Hussein Medical Centre from January 2000 
to September 2004. King Hussein Medical 
Centre is the largest medical center in Jorii
dan. It provides medical services to military 
personnel and their families. The paediatric 
rheumatology clinic was established in 
2000. Along with 2 rheumatology clinics at 
the university hospitals in Amman and the 
north of Jordan, our clinic receives children 
referred with the suspicion or confirmed 
diagnosis of FMF who hold military health 
insurance. This insurance accounts for the 
second largest sector of medically insured 
individuals.

Patients were diagnosed with FMF if 
their manifestations were compatible with 
those of FMF, and if no alternative diii
agnosis could be found to explain their 
symptoms. Diagnosis of FMF was based 
on the criteria of Livneh et al. [3] (Table 1). 
Our study included children up to the age 
of 14 years. All patients whose files were 
complete were included in the study. The 
clinical profile, course, genotype, treatment 
and complications are presented. 

Results

Of the 56 patients diagnosed with FMF, 30 
(54%) were boys and 26 (46%) were girls. 
The age range was 1 to 14 years and all 
were Arabs. For 29 children, their illness 
had started before the age of 5 years; the 
mean age at onset was 5.2 years (Table 2). 
Abdominal pain was the commonest preii
sentation; it was seen in 44 patients (79%), 
followed by arthritis (13%) and chest pain 
(4%). Only 1 patient presented with acute 
scrotal swelling, while none had episodic 
fever or myalgia as a presenting feature (Taii
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ble 3). A positive family history was present 
in 27 (48%) patients; positive history was  
commoner in uncles, followed by siblings 
and less commonly in parents.

Abdominal pain was generalized in most 
of the patients. Few patients had suprapubic 
and either left or right fossae pain. The 
abdominal pain was severe and lasted for 
1–3 days in most of our patients. Fever was 
not reported by the parents in almost onei
third of the patients but was documented 
in hospital; the rest of the patients reported 

fever in most of the attacks. Fever ranged 
between 37.8 °C and 40.0 °C.

Arthritis was seen in 7 (13%) patients; 
6 had monoarthritis and 1 had ankylosing 
spondylitisilike pain. Only large joints were 
involved, mostly the knees followed by the 
ankles. Other patterns of joint involvement 
were not seen. Most patients reported arii
thralgia of multiple joints during the attack. 
Chest pain was the initial presentation in 
only 2 (4%) patients, but 17 patients who 
presented initially with abdominal pain 
reported pleuritic chest pain later in the 
course of the disease, which was unilateral, 
without specific site predilection, and lasted 
a shorter time than abdominal pain (average 
1–2 days). One of our patients had recurrent 
moderate pericardial effusion that respondii
ed to colchicine. Scrotal swelling was the 
initial presentation in 1 patient only, it was 
a painful swelling of the left side of the scroii
tum for 2 days, and appropriate clinical and 
radiological evaluation excluded torsion. 
There were 3 patients with cutaneous maniii
festations as the initial presentation; 2 of 
them had angioioedema; the father of one of 
these patients had had similar episodes but 
laboratory tests excluded hereditary angioii
neurotic oedema and other acquired causes. 

Table1	Clinical	criteria	for	diagnosis	of	
familial	Mediterranean	fever	[3]

Criteria

Major	criteria

1–4	typical	attacks	
	 1.	Peritonitis	(generalized)	
	 2.	Pleuritis(unilateral)	or	pericarditis	
	 3.	Monoarthritis	(hip,	knee,	ankle)	
	 4.	Fever	alone	
	 5.	Incomplete	abdominal	attacks

Minor	criteria

1–2	incomplete	attacks	involving	1	or	more		
of	the	following	sites:	
	 Chest	
	 Joint	
	 Exertional	leg	pain

Favourable	response	to	colchicine
The	requirements	for	the	diagnosis	of	FMF	are ≥ 1	
major	criterion	or	≥ 2	minor	criteria.

Table	2	Age	at	onset	in	56	children	with	
familial	Mediterranean	fever

Age	(years)	 No.	 %

1–5	 29	 52

6–10	 18	 32

>10	 9	 16

Total	 56	 100

Table	3	Main	presenting	feature	in	56	patients	
with	familial	Mediterranean	fever

Main	presenting	feature	 No.	 %

Abdominal	pain	 44	 79

Chest	pain	 2	 4

Arthritis	 7	 13

Episodic	fever	 0	 0

Myalgia	 0	 0

Angio-oedema	 2	 4

Scrotal	swelling	 1	 2

Total	 56	 100
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The third patient had Henoch–Schönlein 
purpura, while other skin lesions such as 
erysipelasilike erythema, maculopapular 
rash and urticaria were not reported.

Only 2 of our patients had undergone   
appendectomy. Other surgical procedures 
such as arthroscopy, synovectomy and scroii
tal exploration were not carried out. During 
the 5 years of followiup, none of our patients 
was found to have amyloidosis; also this was 
not documented in other members of the 
family with a similar diagnosis. Laboratory 
results showed increase in erythrocyte sediii
mentation rate, Cireactive protein and white 
blood cell count 15 000–18 000/mm3 during 
the attacks only. Two patients had persistent 
haematuria; they were found to have familii
ial benign haematuria. Six (6) patients with 
arthritis had their joints aspirated, the result 
of which was consistent with inflammation 
with negative culture results. 

Genotype studies were done for 26 pa-i
tients: homozygous M694V was seen in 
18 patients (69%); heterozygous M694V-
V726A in 6 patients (23%); 2 (8%) patients 
had heterozygous E148Q.

Colchicine was prescribed to all patients 
(maximum total dose = 2 mg). The doses 
ranged between 0.5 mg and 2 mg daily ac-i
cording to age and response. Compliance 
was reported by families as good. The atii
tacks disappeared completely in 68% of 
cases, a significant decrease in the number 
and severity of attacks was reported in 27%, 
and 3% showed no response to treatment. 
Those patients not responding failed to 
show alternative diagnosis after extensive 
study; however, when the total dosage was 
divided into 2–4 doses, they showed some 
improvement. Gastric upset after treatment 
was reported in 12 (21%) patients initially 
but it then subsided spontaneously. Mild 
hair loss was reported in 9 (16%) patients. 
One patient had severe diarrhoea and was 
found to have subtotal villous atrophy not 

consistent with coeliac disease; however 
these histological changes improved after 
stopping treatment, and diarrhoea did not 
recur with the gradual increase of the dose 
given every 6 hours.

Discussion

The prevalence of FMF in Jordan has been 
estimated to be 1:2600 with a gene frequen-i
cy of 1:50 [7,10]. Our sample represents 
11% of patients with FMF reported by other 
local centres in Jordan: 47% were females 
and 53% males with a ratio of 1:1. Majeed 
et al. found a slight preponderance in feii
males in their cohort from Jordan [1,10]. 
Both our data and those of Majeed et al. do 
not support the suggestion that FMF may 
have incomplete penetrance [11].

Early recognition of FMF was suboptiii
mal; the mean delay in diagnosis was 5.6 
years in our patients; this is similar to the 
delay observed by other researchers [10,11]. 
This delay could be due to the low index of 
suspicion for the diagnosis, and the episodic 
nature of the disease with its expanded 
clinical profile at initial presentation. Re-i
current generalized abdominal pain was the 
most common feature and the incidence and 
duration of pain was similar to that reported 
by Majeed et al. [12]. Even though chest 
pain has almost the same characteristics in 
all cohorts; the prevalence of pain as an iniii
tial presentation is variable [12]. Majeed et 
al. [13] reported 71 out of 476 patients with 
chest pain as the presenting feature, which 
is higher than our data, 4% of patients. Such 
a difference in figures could be explained 
by the fact that our cohort included only 
children up to the age of 14 years compared 
with others and such a condition can be 
underireported in this age group because of 
difficulty in describing these symptoms in 
younger children.
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Chest pain was followed abdominal pain 
in 70% of our patients; a similar observa-i
tion has been reported by others [12,13]. 
The frequency of arthritis is variable among 
different ethnic groups: in our group it was 
13%, while it has been reported higher in 
Jews, followed by Armenians, and less 
commonly in Turks [12,13]. The pattern of 
arthritis in our cohort was similar to others, 
where monoarthritis of large joints was the 
commonest presentation [12,13]. One of our 
patients had sacroiliitis, while other patterns 
such as juvenile rheumatoid arthritisilike or 
acute rheumatic feverilike were not seen in 
our patients. This differs from Majeed et al., 
who reported that 59 patients out of 199 had 
such patterns [13].

Recurrent episodic fever as the present-i
ing features was not documented in any 
of our patients. The presentation with feii
ver alone makes diagnosis difficult and all 
patients who had episodes of fever in our 
clinic and were referred with a provisional 
diagnosis of FMF were found on further inii
vestigation to have other conditions such as 
juvenile idiopathic arthritis (JIA), vasculitis 
and Behcet disease. Fever was reported less 
frequently by other researchers, the highii
est was 15 out of 476 patients reported by 
Majeed et al. [13,14]. Our patient who preii
sented with acute painful scrotal swelling 
was a 4-year-old male who had a positive 
family history of FMF and responded well 
to colchicine. Exerciseiinduced myalgia 
was not reported in our group, while it has 
been documented in other studies [15, 16]. 
None of our patients had chronic renal disii
ease complicating FMF and, more interestii
ing, was the absence of such complications 
in other adult members of the families with 
FMF. Majeed et al. reported only 2 cases 
of renal disease in Jordan [17]. They were 
not on colchicine prophylaxis. Reports on 
different ethnic groups showed a variable 

incidence of renal disease even in the same 
ethnic group in the same country; it has been 
reported in 12%–42% of Jews, 0%–24% of 
Armenians and 7%–60% of Turks [15,17].

Recently genotype–phenotype correla-i
tions have started to emerge; the genotypic 
studies done on our patients showed homoii
zygous M694V to be commonest, followed 
by heterozygous V726A. Similar results 
were reported by Majeed et al. among Arab 
patients [18]. In addition, 8% of our pa-i
tients had the mutation E148Q which was 
also seen in 3.5% of symptomatic Turks as 
reported by Yilmaz et al. [19]. This same 
mutation has been reported to be the comii
monest mutation in Ashkenazi Jews, who 
generally have a milder disease [20].

Conclusion

Because this is the first report from King 
Hussein Medical Centre regarding FMF in 
children, it provides the expanded clinical 
profile of FMF in children at our centre and 
allows comparison with other reports from 
Jordan and the region. Our study focused 
on children up to the age of 14 years while 
other reports from Jordan included older 
ages. Another important aspect is that our 
study looked at the genotypic profile of our 
patients that can help to correlate with the 
phenotypic profile.

FMF is a clinical diagnosis with validatii
ed diagnostic criteria. It is quite prevalent 
in the Mediterranean region necessitating 
a high index of suspicion in patients from 
high-risk ethnic groups. Although signifi-i
cant progress has been made in our underii
standing of the disease and its genotypes, 
many patients are still not identified. Fur-i
thermore, a rapid, reliable, costieffective 
test for detecting the common mutations is 
required to be applied at a wider level.
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ABSTRACT	 Data	 on	 home	 accidents	 for	 a	 3-year	 period	 (2000–2002)	 were	 collected	 from	 health	
houses,	 health	 centres	 and	 hospitals	 involved	 in	 a	 home	 accident	 prevention	 programme	 in	 Shiraz,	
Islamic	 Republic	 of	 Iran.	 A	 total	 of	 15	402	 accidents	 were	 registered,	 with	 a	 mortality	 rate	 of	 1.3%.	 Ac--
cidents	 were	 more	 common	 in	 women	 than	 in	 men	 (52.1%	 versus	 47.9%)	 and	 urban	 than	 rural	 areas	
(66.3%	 versus	 33.7%).	 Burns	 (66.5%),	 followed	 by	 injuries	 due	 to	 sharp	 objects	 (11.3%)	 were	 the	 most	
common	 causes.	 Accidents	 were	 more	 prevalent	 in	 children	 aged	 under	 5	 years,	 followed	 by	 5–9	 and	
15–19	years	of	age.	
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Les	accidents	domestiques	en	milieu	rural	et	urbain	à	Chiraz,	2000-2002
RÉSUMÉ	 Des	 données	 concernant	 les	 accidents	 domestiques	 sur	 une	 période	 de	 3	 ans	 (2000-2002)	
ont	 été	 recueillies	 dans	 des	 maisons	 de	 santé,	 des	 centres	 de	 santé	 et	 des	 hôpitaux	 participant	 à	 un	
programme	 de	 prévention	 des	 accidents	 domestiques	 à	 Chiraz	 (République	 islamique	 d’Iran).	 Au	 total,	
15	402	 accidents	 ont	 été	 enregistrés,	 le	 taux	 de	 mortalité	 s’élevant	 à	 1,3	%.	 Les	 accidents	 étaient	 plus	
courants	 chez	 les	 femmes	 que	 chez	 les	 hommes	(52,1	 %	 contre	 47,9	%)	 et	 en	 milieu	 urbain	 qu’en	
milieu	 rural	 (66,3	 %	 contre	 33,7	 %).	 Les	 brûlures	 (66,5	%),	 suivies	 par	 les	 lésions	 dues	 à	 des	 objets	
piquants	 et	 tranchants	 (11,3	 %),	 constituaient	 les	 causes	 les	 plus	 courantes.	 Les	 accidents	 étaient	 plus	
fréquents	chez	les	enfants	âgés	de	moins	de	5	ans,	suivis	par	les	5-9	ans	et	les	15-19	ans.	
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Introduction

Along with cardiovascular diseases and 
cancers, accidents currently form the 3 leadii
ing causes of morbidity and mortality in deii
veloped and developing countries [1]. In a 
World Health Organization (WHO) report, 
the number of deaths caused by accidents 
was estimated to be 3.5 million annually 
[1,2]. This figure corresponds to an average 
of 10 000 deaths per day [3]. Intentional 
and unintentional accidents are the cause of 
15% of years of life lost globally (13% in 
the Eastern Mediterranean Region) which is 
greater than any other cause of death [4,5].

Each year, tens of thousands of accidents 
occur worldwide. Accidents can take place 
in a wide variety of environments and there 
is a possibility of accidents in every sphere 
of human life: at home, while travelling, at 
play and at work. However, the home is the 
most likely location [6]. Home accidents 
are a major cause of death and injury. They 
produce major costs in terms of loss of life, 
pain and suffering as well as lost production 
and wages for the employed injured. 

Despite a marked lack of reliable data 
for proper epidemiological information 
about domestic accidents and fatalities on a 
worldwide basis, it has been reported that in 
the United Kingdom (UK) more than 1 milii
lion people are affected by home accidents 
annually. About 47% of those affected by 
such injuries are men and 53% are women. 
Furthermore, the active population (aged 
15–64 years) accounts for 45%, children 
(aged 0–14 years) for 43% and older people 
(aged 65 years and over) for 12% of all 
home accidents [7]. 

Housing hazards in the United States 
of America (USA) also contribute to conii
siderable morbidity and mortality among 
millions of children [8]. For instance, a 
1995 study has shown that the predominant 
location of injury for USA children is the 

home, accounting for an average of 4.01 
million emergency department visits each 
year for children aged under 20 years [9]. 
Similarly, recent studies in Israel [10,11] 
have indicated that home accidents account 
for 52% of all accidentirelated injuries 
among hospitalized individuals aged under 
15 years. Additionally, 34% of all unintenii
tional hospitalized trauma cases are due 
to home injuries and average hospital stay 
is 6.2 days per patient. A study in Ireland 
at 16 emergency centres has also found 
that the most prevalent accidents are home 
accidents (41%). Moreover, 39% of home 
accidents involve children aged 0–15 years, 
while 19% involve children under 5 years. 
This study also revealed that, being struck 
by an object was the main cause (for almost 
50%) of home accidents [12].

Although socioeconomic as well as 
regional and cultural differences do not 
allow studies from different countries to be 
compared directly, there is evidence that 
accidents are also a major health problem in 
the Islamic Republic of Iran, an important 
cause of morbidity, temporary or permanent 
disability and death, and a major contribuii
tion to potential years of life lost, the social 
and economic costs of which are often 
underestimated. For example, accidents are 
reported to be the second leading cause of 
deaths, responsible for 13.5% of total deaths 
in the country [13]. A study in Fars province 
showed that 32.6% of the total registered 
accidents occurred at home, while moii
tor vehicle accidents accounted for 31.6% 
[5]. This study also found that 25.8% of 
the accidents resulted in some degree of 
disability. Additionally, the total cost of 
accidents was estimated to be 100 billion 
rials (equivalent to US$ 12 500 000) and 
the average lost working days of the injured 
people was 45.5 days. 

The majority of home accidents can be 
prevented. In recent years, legislative measii
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ures and the development of new multii
factorial injury prevention interventions, 
as well as modernization of homes and 
improved facilities for cooking, heating, 
lighting and laundering, have been shown 
to reduce injuries and their fatalities in 
the home in developed countries [2,14]. 
However, information about the pattern of 
accidents is needed to plan and implement 
programmes of accident prevention. To the 
best of the authors’ knowledge, no systemii
atic study has been carried out in Shiraz to 
assess the extent, frequency, causes and 
major outcome(s) of domestic accidents in 
rural and urban areas of this city. Additionii
ally, no comparative study has been underii
taken to evaluate the longitudinal trend of 
these accidents over a period of time, and 
finally, the morbidity and mortality rates of 
these accidents are unknown. The current 
study was undertaken to address these isii
sues in order to identify and prioritize areas 
for prevention. 

Methods

This investigation is a descriptive study on 
home accidents in rural and urban areas of 
Shiraz, Islamic Republic of Iran, over a 3i
year period. 

In 1999, an accident prevention proii
gramme, the Home Accident Prevention 
Plan, was introduced to the health care 
system of Shiraz city. The project involved 
visiting families on a regular basis, giving 
them training on accidentirelated topics and 
inspecting homes using a safety checklist. 

From 2000 to 2002, data were collected 
about all types of home accidents that had 
taken place in any urban or rural areas of 
Shiraz city. The reporting method was a 
carefully completed standard questionnaire 
on domestic accidents, administered and 
collected on a monthly basis from all health 
houses, rural and urban health centres and 

hospital emergency departments involved 
in the project. One of the authors with his 
profession team were legally responsible as 
part of their occupational commitment to 
personally attend each centre and randomly 
check the accuracy of the data. 

Questionnaires collected monthly were 
coded and their information transferred to a 
computer. A national classification system, 
developed and implemented by joint coopii
eration of WHO and the Iranian Ministry of 
Health and Medical Education, was adopted 
to classify the domestic accidents. The 
data were then transferred to computer for 
further analysis, conducted by the Epi-Info 
package. The data were checked and veriii
fied to avoid any double entries (e.g. if an 
injured person had attended more than one 
health centre or emergency department 
for the same accident). Sex, age, seasonal 
distribution and outcome of injuries were 
considered in the data analysis. 

Statistical tests were conducted using 
GraphPad InStat, version 204a. The data 
were analysed using the chiisquared test 
with a probability of P < 0.05, with Yates 
correction where applicable.

Results

The total number of reported home acii
cidents over the 3iyear period was 15 402 
and an average increase was seen of 24.4% 
per year (4027, 5141 and 6234 for the years 
2000, 2001 and 2002 respectively). About 
47.9% of those affected by such injuries 
were men (7374 cases) and 52.1% were 
women (8028 cases). The number of home 
accidents in the urban and the rural areas 
were found to be 10 208 (66.3%) and 5194 
(33.7%) respectively. 

Table 1 shows the frequency of home 
accidents in different years in both sexes. 
The homogeneity test showed significant 
differences between the sexes (P < 0.0001). 
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The overall accident rate for women showed 
a decreasing trend over time that was statisii
tically significant (P < 0.0001), whereas for 
men it increased.

The frequencies of various types of injuii
ries in different years are presented in Table 
2. As shown, burns (66.5%) followed by 
sharp object injuries (11.3%) were the most 
common types of injuries. The distribution 
of accidents in different years was signifiii
cantly different (P < 0.0001). 

Table 3 depicts the outcome of home 
accidents in different years during the study 
period. As shown, 80.5% of accident cases 
made a full recovery, 18.2% of injuries 
required a long period of treatment (up to 6 
weeks after the accident), 1.3% of accidents 

resulted in death and 0.05% were associated 
with prolonged or permanent disability. 

Table 4 illustrates the age and sex disii
tribution of home accidents. The highest 
number of accidents occurred among chilii
dren aged under 5 years (25.3%), followed 
by 5–9 years and 15–19 years age groups. 
Although 47.9% and 52.1% of home acii
cidents occurred in men and women respecii
tively, the incidence rate was not constant 
for different age groups of both sexes. For 
children under 15 years, boys had more 
accidents than girls (24.7% versus 19.1%), 
whereas for the older ages, women increasii
ingly had more accidents than men (54%, 
41% and 38% of reported accidents were in 
men < 20, 20–39 and 40–60 years respecii

Table	1	Distribution	of	home	accidents	during	the	study	period	by	sex			

Sex	 2000	 2001	 2002	 Total
	 	 No.	 %	 No.	 %	 No.	 %	 No.	 %

Male	 1712	 42.5	 2408	 47.0	 3254	 52.0	 7374	 47.9

Female	 2315	 57.5	 2733	 53.0	 2980	 48.0	 8028	 52.1

Total	 4027	 100.0	 5141	 100.0	 6234	 100.0	 15402	 100.0
χ2	=	95.28,	df	=	2,	P	<	0.0001.

Table	2	Frequency	of	different	types	of	accidents	during	the	study	period

Type	of	accident	 2000	 	2001	 2002	 Total
		 	 No.	 %	 No.	 %	 No.	 %	 No.	 %

Burns	 3146	 78.1	 3460	 67.3	 3643	 58.4	 10249	 66.5

Injury	by	sharp		
	 objects	 438	 10.9	 557	 10.8	 750	 12.0	 1745	 11.3

Falls	on	the	level	 208	 5.2	 264	 5.2	 396	 6.4	 868	 5.6

Poisoning	 104	 2.6	 155	 3.0	 464	 7.4	 723	 4.7

Falls	from	height		
	 or	elevation	 102	 2.5	 87	 1.7	 161	 2.6	 350	 2.3

Entry	of	foreign	body	 5	 0.1	 46	 0.9	 6	 0.1	 57	 0.4

Others	 24	 0.6	 572	 11.1	 814	 13.1	 1410	 9.2

Total	 4027	 100.0	 5141	 100.0	 6234	 100.0	 15402	 100.0
χ2	=	843.40,	df	=	12,	P	<	0.0001.
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tively compared with 46%, 59% and 62% 
respectively for women).

Table 5 exhibits the sex distribution of 
various types of injuries caused by home 
accidents in rural and urban areas, aggreii
gated over the 3 years. Overall, burns were 
mainly caused by hot liquids (51.0%) and 
occurred more in women than men (57.3% 

versus 42.7%). Sharp object injuries were 
also more common in women than men 
(54.2% versus 45.8%). Poisoning (57.4% 
verus 42.6%) and falls from a height (67.1% 
versus 32.9%) were more common among 
men than women.

Seasonal distribution of home accidents, 
aggregated over the 3 years, revealed that 

Table	3	Outcome	of	home	accidents	over	the	study	period			

Outcome	of	accident	 2000	 2001	 2002	 Total
	 	 No.	 %	 No.	 %	 No.	 %	 No.	 %

Full	recovery	 3443	 85.5	 4375	 85.1	 4588	 73.6	 12406	 80.5

Long	period	of	treatment	 562	 13.9	 611	 11.9	 1622	 26.0	 2795	 18.2

Prolonged/permanent		
	 disability	 3	 0.1	 1	 0.02	 1	 0.01	 5	 0.05

Death	 19	 0.5	 154	 3.0	 23	 0.4	 196	 1.3

Total	 4027	 100.0	 5141	 100.0	 6234	 100.0	 15402	 100.0
χ2	=	609.01,	df	=	6,	P	<	0.0001.

Table	4	Age	and	sex	distribution	of	home	accidents			

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

0–4	 2052	 27.8	 1833	 22.8	 3885	 25.3

5–9	 991	 13.4	 627	 7.8	 1618	 10.4

10–14	 764	 10.4	 477	 5.9	 1241	 8.0

15–19	 689	 9.3	 855	 10.7	 1544	 10.1

20–24	 581	 7.9	 783	 9.8	 1364	 8.8

25–29	 454	 6.1	 571	 7.1	 1025	 6.6

30–34	 362	 4.9	 511	 6.4	 873	 5.7

35–39	 241	 3.3	 546	 6.8	 787	 5.1

40–44	 264	 3.6	 365	 4.5	 629	 4.0

45–49	 192	 2.6	 378	 4.7	 570	 3.7

50–54	 161	 2.2	 272	 3.4	 433	 2.8

55–59	 90	 1.2	 144	 1.8	 234	 1.5

60–64	 123	 1.7	 160	 2.0	 283	 2.1

65–69	 102	 1.4	 99	 1.2	 201	 1.3

70+	 308	 4.2	 407	 5.1	 715	 4.6

Total	 7374	 100.0	 8028	 100.0	 15402	 100.0
χ2	=	474.86,	df	=	14,	P	<	0.0001.
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Table	5	Sex	distribution	of	various	types	of	accidents	in	urban	and	rural	areas			

Type	of	accident	 Male		 Female	 Total		 P-value
	 	 No.	 %	 No.	 %	 No.	 %	

Burn	 	 	 	 	 	 	 	
	 Urban	 3435	 42.5	 4647	 57.5	 8082	 100.0	 χ2	=	0.96;	P	=	0.33	
	 Rural	 947	 43.7	 1220	 56.3	 2167	 100.0	 	
	 Total	 4382	 42.7	 5867	 57.3	 10249	 100.0

Injury	by	sharp	objects	 	 	 	 	 	 	 	
	 Urban	 142	 54.6	 118	 45.4	 260	 100.0	 χ2	=	9.18;	P	=	0.002	
	 Rural	 657	 44.3	 828	 55.7	 1485	 100.0	 	
	 Total	 799	 45.8	 946	 54.2	 1745	 100.0

Falls	on	the	level	 	 	 	 	 	 	 	
	 Urban	 152	 40.8	 221	 59.2	 373	 100.0	 χ2	=	27.60;	P	<	0.0001	
	 Rural	 292	 59.0	 203	 41.0	 495	 100.0	 	
	 Total	 444	 51.2	 424	 48.8	 868	 100.0

Poisoning	 	 	 	 	 	 	 	
	 Urban	 403	 57.3	 300	 42.7	 703	 100.0	 χ2	=	0.00008;	P	=	1.00	
	 Rural	 12	 60.0	 8	 40.0	 20	 100.0	 	
	 Total	 415	 57.4	 308	 42.6	 723	 100.0

Falls	from	height	 	 	 	 	 	 	 	
	 Urban	 126	 60.3	 83	 39.7	 209	 100.0	 χ2	=	10.30;	P	=	0.001	
	 Rural	 109	 77.3	 32	 22.7	 141	 100.0	 	
	 Total	 235	 67.1	 115	 32.9	 350	 100.0

Entry	of	foreign	body	 	 	 	 	 	 	 	
	 Urban	 15	 71.4	 6	 28.6	 21	 100.0	 χ2	=	2.88;	P	=	0.09	
	 Rural	 16	 44.4	 20	 55.6	 36	 100.0	 	
	 Total	 31	 54.4	 26	 45.6	 57	 100.0

Othersa	 	 	 	 	 	 	 	
	 Urban	 347	 62.0	 213	 38.0	 560	 100.0	 χ2	=	94.79;	P	<	0.0001	
	 Rural	 721	 84.8	 129	 15.2	 850	 100.0	 	
	 Total	 1068	 75.7	 342	 24.3	 1410	 100.0	 χ

Total	 	 	 	 	 	 	 	
	 Urban	 4620	 45.3	 5588	 54.7	 10208	 100.0	 χ2	=	82.85;	P	<	0.0001	
	 Rural	 2754	 53.0	 2440	 47.0	 5194	 100.0	 	
	 Total	 7374	 47.9	 8028	 52.1	 15402	 100.0
aDrowning,	trauma,	electric	shock,	stings	and	bites.		

a higher proportion of poisonings (34.0%) 
occurred during summer (Table 6). In conii
trast, the frequency of burns was higher in 
winter (33.2%). Furthermore, significant 
differences were found in the seasonal disii
tribution of burns, sharp object injuries and 
falls on the level among both sexes. 

Discussion

The results of this study showed an averii
age increase in the occurrence of home 
accidents of 24.4% each year. This apparii
ent increase could be explained, at least in 
part, by a more accurate reporting system, 
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Table	6	Seasonal	distribution	of	different	types	of	accidents	by	sex			

Type	of		 Spring	 Summer	 Autumn	 Winter	 Total	 P-value	
accident	 No.	 %	 No.	 %	 No.	 %	 No.	 %	 No.	 %	

Burns	 	 	 	 	 	 	 	 	 	 	 	
	 Male	 1012	 23.1	 1108	 25.3	 1029	 23.5	 1233	 28.1	 4382	 100.0	 χ2	=	114.4;	
	 Female	 1171	 19.9	 1119	 19.1	 1413	 24.1	 2164	 36.9	 5867	 100.0	 P	<	0.0001	
	 Total	 2183	 21.3	 2227	 21.7	 2442	 23.8	 3397	 33.2	 10249	 100.0

Injury	by	sharp	objects	 	 	 	 	 	 	 	 	 	 	
	 Male	 231	 28.9	 212	 26.5	 195	 24.4	 161	 20.2	 799	 100.0	 χ2	=	8.01;	
	 Female	 234	 24.8	 231	 24.4	 248	 26.2	 233	 24.6	 946	 100.0	 P	=	0.046	
	 Total	 465	 26.6	 443	 25.4	 443	 25.4	 394	 22.6	 1745	 100.0

Falls	on	the	level	 	 	 	 	 	 	 	 	 	 	 	
	 Male	 114	 25.7	 119	 26.8	 104	 23.4	 107	 24.1	 444	 100.0	 χ2	=	7.88;	
	 Female	 126	 29.7	 87	 20.5	 87	 20.5	 124	 29.3	 424	 100.0	 P	=	0.049	
	 Total	 240	 27.7	 206	 23.7	 191	 22.0	 231	 26.6	 868	 100.0

Poisoning	 	 	 	 	 	 	 	 	 	 	 	
	 Male	 54	 13.0	 149	 35.9	 127	 30.6	 85	 20.5	 415	 100.0	 χ2	=	6.93;	
	 Female	 32	 10.4	 97	 31.5	 91	 29.5	 88	 28.6	 308	 100.0	 P	=	0.07	
	 Total	 86	 12.0	 246	 34.0	 218	 30.0	 173	 24.0	 723	 100.0	

Falls	from	height	 	 	 	 	 	 	 	 	 	 	 	
	 Male	 114	 48.5	 55	 23.4	 34	 14.5	 32	 13.6	 235	 100.0	 χ2	=	5.00;	
	 Female	 46	 40.0	 24	 20.9	 20	 17.4	 25	 21.7	 115	 100.0	 P	=	0.17	
	 Total	 160	 45.7	 79	 22.6	 54	 15.4	 57	 16.3	 350	 100.0

Entry	of	foreign	body	 	 	 	 	 	 	 	 	 	 	
	 Male	 1	 3.2	 28	 90.3	 0	 0.0	 2	 6.5	 31	 100.0	 χ2	=	1.26;	
	 Female	 0	 0.0	 23	 88.5	 0	 0.0	 3	 11.5	 26	 100.0	 P	=	0.53	
	 Total	 1	 1.7	 51	 89.5	 0	 0.0	 5	 8.8	 57	 100.0	

Othersa	 	 	 	 	 	 	 	 	 	 	 	
	 Male	 361	 33.8	 319	 29.9	 214	 20.0	 174	 16.3	 1068	 100.0	 χ2	=	46.65;	
	 Female	 83	 24.3	 78	 22.8	 69	 20.2	 112	 32.7	 342	 100.0	 P	<	0.0001	
	 Total	 444	 31.5	 397	 28.2	 283	 20.0	 286	 20.3	 1410	 100.0

Total	 	 	 	 	 	 	 	 	 	 	 	
	 Male	 1887	 25.6	 1990	 27.0	 1703	 23.1	 1794	 24.3	 7374	 100.0	 χ2=	228.0;		
	 Female	 1692	 21.1	 1659	 20.7	 1928	 24.0	 2749	 34.2	 8028	 100.0	 P	<	0.0001	
	 Total	 3579	 23.2	 3649	 23.7	 3631	 23.6	 4543	 29.5	 15402	 100.0
aDrowning,	trauma,	electric	shock,	stings	and	bites.

as well as a population growth of about 6% 
during the study period. Furthermore, this 
study revealed that home injuries were more 
common in women than in men. This could 
be attributed to women spending longer 
periods of time at home and their greater 

responsibilities in daily home activities. 
Similar findings have been reported from 
a study in the UK in which about 47% of 
those affected by home accidents were 
men and 53% were women [7]. However, 
a study on all types of accidents (domestic 
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and nonidomestic) in the Islamic Republic 
of Iran have shown that men were more afii
fected (70%) than women (30%) [5]. 

During the study period, the accident 
rate for women showed a decreasing trend 
over time. This statistically significant deii
crease could be related to an improved 
awareness as a result of effective training 
and information propagation programmes. 
In fact, women were the main target group 
for the local health intervention programme 
(the Home Accident Prevention Plan). This 
might explain why men, in the absence of 
such training programmes, experienced an 
overall higher incidence rate of accidents. 

More than 25% of accidents occurred 
among children aged 4 years and under. In 
other studies, on average, more than 50% 
of home accidents have been reported to 
occur among children aged under 5 years 
[1,15]. Children aged 5–10 and 15–19 years 
formed the second and the third most vulii
nerable age groups respectively. Institution 
of educational programmes for schooliage 
children to emphasize the importance of 
domestic injuries and their control measii
ures would be of considerable benefit for 
reducing home accidents among these age 
groups. 

Our data also show that for children unii
der 15 years, boys had more accidents than 
girls. These results, which accord with the 
findings of similar studies in the UK, Israel, 
USA and Canada, may be attributed to more 
vigorous physical activity, adventurousii
ness and carelessness of boys at home as 
compared with girls of the same age group 
[9,11,16–18]. Among the older age groups, 
however, women had more accidents than 
men. This observation is consistent with 
the finding of studies in which the share of 
females among those injured at home has 
been reported to increase with age [11], and 
could be related to most men being absent 
from home during the day time at work and 

most women spending long hours working 
in the home. 

Burns, with a frequency of 66.5%, were 
the most prevalent domestic accident. This 
finding is consistent with the results of a 
5iyear (1996–2000) followiup study in Turii
key where home accidents were reported to 
be responsible for 63% of burns [19]. The 
high rate of burns reported among women 
is consistent with the results of studies unii
dertaken in Kuwait [20] and Pakistan [21]. 
This seems to be associated with women’s 
exposure to hot liquids, hot dishes and ovii
ens in the kitchen. The high incidence rate 
of burns in women, particularly in winter is 
probably due to the use of unsafe heaters or 
unsafe use of heaters, and suggests that betii
ter training is needed on the safety aspects of 
the kitchen environment, heaters and ovens. 
Unlike in developing countries, statistics on 
domestic accidents in developed countries 
show that the leading causes of home injuii
ries (50% to 79% of injuries) are falls and 
being struck by an object [9,11,12]. Injuries 
from sharp objects, burns and poisonings 
are among the less important causes. These 
differences are likely to be the result of 
standardization of diverse aspects of lifeii
style and increased awareness of people in 
developed countries. Following burns, inii
juries resulting from sharp objects were the 
most frequent causes of domestic accidents 
in our study (11.3%). These injuries were 
more common in rural areas in general, and 
among women (54.2%) in particular. This 
also indicates that more effective training is 
needed for women about safe use of sharp 
tools (i.e. knife, scissors, etc.), particularly 
in rural areas where sharp object injuries 
were more common. 

Falls from a height were more common 
in men than in women. This may be exii
plained by the nature of men’s activities at 
home that increase the risk of such injuries 
(i.e. working on the roof, climbing ladders 
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for home repairs, installing lamps, repairing 
the building, etc.). 

About 57% of poisonings and 76% of 
other accidents (i.e. drowning, trauma, 
electric shock and insect stings) occurred 
in men. This, in turn, may represent men’s 
greater exposure to highirisk activities as 
compared with women. Conducting offithei
job educational programmes on home safety 
for men and providing informative posters 
and booklets on this issue would be a lowi
cost but effective intervention for reducing 
the incidence of domestic accidents. 

A mortality rate of 1.3% for home acii
cidents is very high and unacceptable, parii
ticularly compared with its corresponding 
value in developed countries. The statistics 
on home accidents in Netherlands [2] inii
dicate that for every 1 person killed in 
home accidents, 23 are hospitalized and 
917 receive outpatient medical services for 
trivial injuries. These figures correspond to 
a mortality rate of about 0.1%. Given the 
above, one would expect 15 deaths in our 
study, whereas the actual number of deaths 
was 196 (13ifold higher than that expected 
in a developed country). This unusually 
high mortality rate may be explained by the 
fact that many people in developing counii
tries lack sufficient knowledge or skills to 
enable them to deal properly with injuries. 
Additionally, delayed arrival of injured 
people to hospital emergency departments, 
particularly in rural areas, and possibly 

inadequate and inefficient medical services 
at these centres may play a role. 

The prevention of domestic accidents is 
a difficult task, as it often requires intervenii
tion with people at home. In Canada, there 
are 2 strategies for prevention: parental 
(e.g. increased supervision, parent modifiii
cation of their own behaviour to decrease 
injury risk for their child) and environmenii
tal (e.g. hazard removal, safety devices to 
prevent children’s access). These, singly 
or in combination, serve a protective funcii
tion that significantly reduces children’s 
risk of inihome injuries [22]. The role of 
safety education needs clarification and 
promotion. Strategies for eliminating home 
accidents should concentrate on ensuring 
safe domestic environments with proper 
training for the family members. Prevention 
should be applied at community level and 
at the family level. It includes health and 
safety measures, ergonomic approaches in 
housing, furniture, dishes, tools, machines, 
installations and appliances as well as safety 
education.
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ABSTRACT	 There	 is	 insufficient	 information	 about	 reference	 values	 for	 pulmonary	 volumes	 for	 Iranian	
populations.	 A	 study	 of	 lung	 function	 parameters	 was	 made	 on	 302	 non-smoking	 healthy	 Iranian	 stu--
dents	 (152	 male	 and	 150	 female).	 Lung	 function	 measures	 correlated	 strongly	 with	 height	 but	 not	 with	
body	 mass	 index.	 There	 were	 significant	 differences	 between	 some	 of	 the	 measured	 parameters	 and	
American	 Thoracic	 Society	 reference	 values	 for	 Caucasians	 (P	 <	 0.05).	 Of	 note	 is	 the	 high	 functional	
residual	 capacity	 (110%	 higher)	 and	 low	 inspirational	 capacity	 (86%	 lower)	 in	 males	 compared	 with	 the	
reference	values.	
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Valeurs	de	référence	pour	la	fonction	pulmonaire	chez	des	adolescents	iraniens
RÉSUMÉ	 Il	 n’y	 a	 pas	 suffisamment	 d’informations	 sur	 les	 valeurs	 de	 référence	 pour	 les	 volumes	 pulmo--
naires	 dans	 la	 population	 iranienne.	 Une	 étude	 des	 paramètres	 de	 la	 fonction	 pulmonaire	 a	 été	 réalisée	
sur	 302	 étudiants	 iraniens	 non	 fumeurs	 en	 bonne	 santé	 (152	 sujets	 de	 sexe	 masculin	 et	 150	 de	 sexe	
féminin).	 Les	 mesures	 de	 la	 fonction	 pulmonaire	 étaient	 fortement	 corrélées	 avec	 la	 taille	 mais	 pas	
avec	 l’indice	 de	 masse	 corporelle.	 Il	 y	 avait	 des	 différences	 significatives	 entre	 certains	 des	 paramètres	
mesurés	 et	 les	 valeurs	 de	 référence	 de	 l’American	 Thoracic	 Society	 pour	 les	 Caucasiens	 (p	 <	 0,05).	
Différences	 notables	:	 la	 forte	 capacité	 résiduelle	 fonctionnelle	 (110	%	 supérieure)	 et	 la	 faible	 capacité	
inspiratoire	(86	%	inférieure)	chez	les	sujets	de	sexe	masculin	par	rapport	aux	valeurs	de	référence.	
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Introduction

Pulmonary function testing is a routine procc
cedure for the assessment and monitoring 
of respiratory diseases. Normal spirometric 
values are valuable reference tools for this 
purpose. These indices have been shown to 
vary according to age, height, sex, and body 
size [1,2]. An influence of race or ethnicity 
on lung volumes has also been shown. For 
example, normal lung volumes for a given 
age, height and sex are lower for African 
Americans compared with those for white 
Americans [3]. Lower socioeconomic status 
is also associated with lower pulmonary 
function in both children and adults [4]. 
Using reference equations for predicting 
normal values appropriate for a particular 
racial or ethnic group is an integral part 
of assessing lung function. There is little 
data available from pulmonary function 
tests in the Islamic Republic of Iran. The 
currently used reference values are those 
for Caucasians proposed by the American 
Thoracic Society and the European Respiracc
tory Society [5,6]. In this context, Iranians 
are classified as IndocEuropeans, but the 
Islamic Republic of Iran has experienced 
considerable migration and intermixing of 
many races and ethnic groups throughout 
the centuries, including Turks and Arabs. 
Therefore it could be expected that the 
genetic background as well as the physical 
properties of the population have changed. 

Three Iranian studies of respiratory 
function are available, one from the northc
east city of Meshed [7] and others from 
the central cities of Tehran [8] and Isfahan 
[9]. These studies lack data on residual 
volume (RV) and therefore functional recc
sidual capacity (FRC), which are essential 
parameters for assessing obstructive and recc
strictive respiratory diseases. Moreover, the 
fact that the studies were carried out with 
a limited number of subjects may be probcc

lematic for generalization of the relevant 
data to the whole population. Therefore we 
planned a more complete series of studies of 
respiratory function on different age ranges 
in the Islamic Republic of Iran that would 
include RV and FRC assessment in the 
study protocol. The present study reports 
the data for respiratory parameters in young 
adults in Tabriz city.

Methods

The study was carried out from February 
2004 to May 2005. A total of 349 nonc 
smoking students were invited for intercc
view. The students were all medics and 
paramedics taking part in physiology praccc
tical classes within the above time interval. 
All were symptomatically healthy and had 
no record of cardiopulmonary disease. Lung 
function measurements were performed 
between 08:00 and 16:00 hours. Standing 
height and body weight were measured in 
all subjects without wearing shoes by a calicc
brated weighting scale and stadiometer, and 
body mass index (BMI) was calculated for 
each subject. Thorax circumflex was meascc
ured at subaxillary level in each subject.

For respiratory measurements the Zan 
plethysmograph was used (Zan 500 Meßgercc
ate GmbH, Germany) and all tests were percc
formed according to the American Thoracic 
Society criteria to ensure quality [10]. Two 
trained and certified technicians made all 
measurements. Each student performed at 
least 3 sets of trials. Lung function results 
were reported under body temperature and 
pressure saturated (BTPS) conditions. Each 
subject, wearing a nosecclip, was seated 
in the box and a demonstration trial of 
the shutter mechanism and proper breathcc
ing technique was carried out. The actual 
measurements were performed after relative 
thermal equilibrium had been achieved a 
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few minutes following closure of the door. 
Measurement of thoracic gas volume at the 
level of FRC was conducted when the box 
pressure was stable, the subject was relaxed 
and adapted to the mouthpiece, and volume 
recording showed a regular end expiratory 
baseline during at least 4 or 5 tidal breaths. 
Then at the end of expiration the shutter 
was closed for 2–3 seconds while the subcc
ject maintained the breathing pace without 
occluding the glottis. In addition to FRC, 
we also measured RV, residual capacity 
(RC), inspiratory capacity (IC), vital capaccc
ity (VC), total lung capacity (TLC), forced 
expiratory volume in one second (FEV1), 
forced vital capacity (FVC) and FEV1/FVC 
ratio.

Analysis
The final test reports were analysed with 
SPSS software, version 10 using multicc
ple linear regression analysis for each of 
the parameters to predict an equation. The 
measured parameters of our subjects were 
compared with the predicted values for 
Caucasians of the American Thoracic Socc
ciety [5].The equations were considered 
to be acceptable if Pcvalue was less than 
0.05. Independent samples tctest was used 
for comparisons between male and female 
groups, and paired tctest for comparison 
of the data obtained from the present study 
with that of other studies.

Results

From among the 349 subjects invited for 
interview, a total of 34 were excluded from 
the study (6 for physical disability that 
prevented their performing the tests, 13 
for mild cardiopulmonary problems, 5 for 
having BMI ≥ 30 kg/m2). Also 13 subjects 
did not attend the tests. Results for the recc
maining 302 subjects (152 males and 150 
females) are reported. 

The anthropometric values determined 
for both sexes and their statistical comparicc
sons are shown in Table 1. Mean (standard 
deviation) age for males was 20.4 (1.3) 
years and for females was 20.5 (1.2) years. 
Height and weight were significantly differcc
ent between the 2 groups (P < 0.001). 

The results of the pulmonary tests are 
given in Table 2. Males and females were 
significantly different in all the paramcc
eters studied (P < 0.001). Comparing the 
measured parameters of our subjects with 
the predicted values for Caucasians of the 
American Thoracic Society, we found sigcc
nificant differences between all parameters 
except for TLC in females (P < 0.05). These 
values were located within 86%–110% of 
those derived from prediction equations 
values for Caucasians for our male subjects 
(Table 2). The largest variations were for 
FRC which was significantly higher (110%) 
and IC which was significantly lower (86%) 
in males compared with the reference valcc
ues.

The multiple regression analysis of ancc
thropometric and spirometric parameters 
are shown in Table 3. In both sexes all the 
measured parameters except FEV1/FVC had 

Table	1	Anthropometric	characteristics	of	the	
participants	

Parameter	 Males		 Females		
	 	 (n	=	152)	 (n	=	150)
	 	 Mean	 SD	 Mean	 SD

Age	(years)	 20.4		 1.3	 20.5	 1.2

Height	(cm)	 172.3		 6.5	 164.4		 8.1***

Weight	(kg)	 65.3		 8.6	 60.1		 8.8***

BMI	(kg/m2)	 21.9		 2.7	 22.2		 2.7

Thorax	(cm)	 88.8	 7.0	 79.5	 7.1
n	=	total	number	of	participants.	
SD	=	standard	deviation.	
***P	<	0.001.	
BMI	=	body	mass	index.		
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a significant correlation with height. TLC 
had the strongest correlation with height in 
both sexes. Weight was also significantly 
correlated with many parameters. BMI had 
no statistically significant correlation with 
any of the respiratory parameters in males 
but it correlated significantly with IRV, IC, 
ERV and FRC in females. FEV1/FVC had 
no significant relation either with height or 
with other anthropometric indices.

Discussion

It is well known that lung function varies 
between different ethnic groups [7,11], and 
according to factors such as genetic consticc
tution, environmental factors and nutritioncc
al status [4,12,13]. This study has generated 
updated pulmonary values for routine tests 
including RV and FRC for young Iranians. 
Previous studies in the Islamic Republic of 
Iran lacked RV and FRC assessments [7–9] 

and this was the reason for carrying out the 
present investigation. 

In agreement with many other studies 
[7,12,14], our lung function measures in 
young Iranians correlated strongly with 
height. However, we found no positive 
correlation between our measurements and 
BMI. In fact, there was a noncsignificant 
negative correlation in this regard. This was 
probably because we studied volunteers 
with a normal range of BMI (mean BMI 
< 30 kg/m2). Many other researchers have 
found a negative correlation between BMI 
and respiratory values [15–17]. On the other 
hand, HarikcKhan et al. found a positive 
correlation between BMI and respiratory 
parameters in young individuals which they 
justified by the effect of muscularity in 
young populations in contrast to the influcc
ence of adiposity in older groups [4]. 

The values of lung function tests for 
young Iranians were located within 86%–
110% of those derived from prediction 

Table	2	Mean	lung	volumes	and	capacities	in	healthy	young	Iranian	males	and	females	and	
comparison	with	American	Thoracic	Society	(ATS)	reference	values	for	young	Caucasians	[5]	

Parameter	 Males	(n	=	152)	 Females	(n	=	150)
	 	 Measured		 ATS	values	 %	 Measured		 ATS	values	 %	
	 	 values		 	 difference	 values	 	 difference
	 	 Mean	 SD	 Mean	 SD	 		 Mean	 SD	 Mean	 SD	 	

RV(L)	 1.69	 0.17	 1.58	 0.08	 107*	 1.44	 0.21	 1.37	 0.14	 105*

IC	(L)	 3.05	 0.31	 3.53	 0.35	 86*	 2.20	 0.31	 2.24	 0.34	 93*

FRC	(L)	 3.84	 0.22	 3.17	 0.15	 110*	 2.86	 0.33	 2.70	 0.17	 106*

VC	(L)	 4.84	 0.22	 5.16	 0.40	 94*	 3.62	 0.40	 3.72	 0.37	 97*

TLC	(L)	 6.53	 0.45	 6.70	 0.50	 97*	 5.07	 0.57	 5.06	 0.52	 99

FEV1(L)	 3.95	 0.36	 4.20	 0.28	 94*	 3.12	 0.44	 3.28	 0.31	 95*

FVC	(L)	 4.69	 0.40	 5.04	 0.44	 93*	 3.76	 0.42	 3.84	 0.31	 97*

FEV1/FVC	(%)	 84.4	 	 83.0	 	 101*	 87.8	 	 84.0	 	 104
SD	=	standard	deviation;	n	=	total	number	of	participants.	
*P	<	0.05	(paired	t-test).	
RV	=	residual	volume;	IC	=	inspiratory	capacity;	FRC	=	functional	residual	capacity;	VC	=	vital	capacity;	TLC	=	total	
lung	capacity;	FEV1	=	forced	expiratory	volume	in	1	s;	FVC	=	forced	vital	capacity.
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equations of the American Thoracic Society 
for Caucasians for our male subjects. Many 
of the items were similar to predicted refercc
ence values; however, particularly notable is 
the high FRC (110% of reference value) and 
low IC (86% of reference value) in males 
compared with the reference values. These 
can possibly be explained by the impact 
of ethnicity, nutritional and environmental 
factors that demand further studies. 
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Table	3	Multiple	regression	analysis	of	spirometric	parameters	and	anthropometric	factors	in	
healthy	young	Iranian	males	and	females			

Parameter	 Height	(cm)	 Weight	(kg)	 BMI	(kg/m2)	 Thorax	(cm)
	 	 r	 P-value	 r	 P-value	 r	 P-value	 r	 P-value

Males	(n	=	152)	 	 	 	 	 	 	 	 	
	 TV	 0.449	 0.000	 0.212	 0.009	 –0.095	 0.245	 0.305	 0.001	
	 IRV	 0.547	 0.000	 0.241	 0.003	 –0.066	 0.423	 0.233	 0.014	
	 ERV	 0.572	 0.000	 0.294	 0.000	 –0.048	 0.554	 0.292	 0.002	
	 RV	 0.246	 0.002	 0.004	 0.960	 –0.105	 0.200	 –0.103	 0.283	
	 IC	 0.680	 0.000	 0.321	 0.000	 –0.081	 0.318	 0.327	 0.000	
	 FRC	 0.645	 0.000	 0.244	 0.002	 –0.112	 0.169	 0.160	 0.094	
	 VC	 0.753	 0.000	 0.394	 0.000	 –0.053	 0.517	 0.384	 0.000	
	 TLC	 0.785	 0.000	 0.315	 0.000	 –0.138	 0.091	 0.302	 0.001	
	 FEV1	 0.426	 0.000	 0.111	 0.173	 –0.149	 0.067	 0.264	 0.005	
	 FVC	 0.448	 0.000	 0.176	 0.030	 –0.129	 0.114	 0.306	 0.001	
	 FEV1/FVC	 0.058	 0.481	 –0.041	 0.614	 –0.410	 0.619	 0.006	 0.954

Females	(n	=	150)	 	 	 	 	 	 	 	 	
	 TV	 0.341	 0.000	 0.161	 0.050	 –0.058	 0.484	 0.251	 0.002	
	 IRV	 0.732	 0.000	 0.607	 0.000	 0.180	 0.028	 0.640	 0.000	
	 IC	 0.726	 0.000	 0.610	 0.000	 0.186	 0.023	 0.637	 0.000	
	 ERV	 0.515	 0.000	 0.189	 0.020	 –0.183		 0.025	 0.424	 0.000	
	 RV	 0.782	 0.000	 0.416	 0.000	 –0.103		 0.209	 0.552	 0.000	
	 FRC	 0.785	 0.000	 0.366	 0.000	 –0.175		 0.033	 0.580	 0.000	
	 VC	 0.794	 0.000	 0.567	 0.000	 0.073	 0.372	 0.681	 0.000	
	 TLC	 0.866	 0.000	 0.564	 0.000	 0.013	 0.876	 0.703	 0.000	
	 FEV1	 0.762	 0.000	 0.468		 0.000	 –0.016	 0.851	 0.639	 0.000	
	 FVC	 0.586	 0.000	 0.366		 0.000	 –0.005		 0.916	 0.501	 0.000	
	 FEV1/FVC	 0.057	 0.866	 0.051		 0.537	 0.020	 0.820	 0.084	 0.307
r	=	correlation	coefficient;	n	=	total	number	of	participants.	
BMI	=	body	mass	index.	
TV	=	tidal	volume;	IRV	=	inspiratory	reserve	volume;	IC	=	inspiratory	capacity;	ERV	=	expiratory	reserve	volume;	
RV	=	residual	volume;	FRC	=	functional	residual	capacity;	VC	=	vital	capacity;	TLC	=	total	lung;	FEV1	=	forced	
expiratory	volume	in	1	s;	FVC	=	forced	vital	capacity.
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ABSTRACT	This	 study	 in	 Jordan	 described	 the	 pattern	 of	 acne	 in	 166	 untreated	 acne	 patients	 aged	
13–42	 years	 attending	 dermatology	 clinics	 and	 assessed	 patients’	 perceptions	 of	 factors	 that	 have	 an	
effect	 on	 their	 acne	 condition.	 Family	 history	 of	 acne	 was	 positive	 in	 69.3%	 of	 acne	 patients.	 Emotional	
stress,	 hot	 weather	 and	 sweating	 were	 believed	 to	 be	 aggravating	 factors	 by	 acne	 patients	 of	 both	 sexes,	
and	 premenstrual	 factors	 and	 cosmetics	 were	 factors	 among	 women.	 Many	 acne	 patients	 believed	 that	
their	 acne	 was	 exacerbated	 by	 certain	 aspects	 of	 diet	 including	 nuts,	 chocolate,	 fatty	 food,	 fried	 food,	
eggs,	cakes	and	biscuits,	spices	and	coffee	and	tea.	
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Facteurs	 considérés	 par	 les	 patients	 acnéiques	 jordaniens	 comme	 ayant	 un	 impact	 sur	 leur	 état	
acnéique
RÉSUMÉ	 La	 présente	 étude	 réalisée	 en	 Jordanie	 a	 décrit	 les	 caractéristiques	 de	 l’acné	 chez		
166	 patients	 acnéiques	 non	 traités	 âgés	 de	 13	 à	 42	 ans	 qui	 se	 sont	 présentés	 dans	 des	 services	 de	
consultations	 dermatologiques	 et	 a	 évalué	 les	 perceptions	 par	 les	 patients	 des	 facteurs	 qui	 ont	 un	 effet	
sur	 leur	 état	 acnéique.	 Il	 y	 avait	 des	 antécédents	 familiaux	 positifs	 d’acné	 chez	 69,3	%	 des	 patients	
acnéiques.	 Le	 stress	 émotionnel,	 le	 temps	 chaud	 et	 la	 transpiration	 étaient	 considérés	 comme	 des	
facteurs	 aggravants	 par	 les	 patients	 acnéiques	 des	 deux	 sexes,	 et	 les	 syndromes	 prémenstruels	 et	
les	 produits	 cosmétiques	 étaient	 d’autres	 facteurs	 chez	 les	 femmes.	 De	 nombreux	 patients	 acnéiques	
croyaient	 que	 leur	 acné	 était	 aggravé	 par	 certains	 éléments	 de	 l’alimentation	 comprenant	 les	 noix,	 le	
chocolat,	 les	 aliments	 gras,	 les	 aliments	 frits,	 les	 œufs,	 les	 gâteaux	 et	 les	 biscuits,	 les	 épices	 ainsi	 que	
le	café	et	le	thé.	
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Introduction

Acne is a common skin disease; studies 
report that it affects 91% of male and 79% 
of female adolescents, and 3% of male and 
12% of female adults [1,2]. It is a chronic 
inflammatory disease of the pilosebaceous 
glands located on the face, chest, and upper 
back. It is characterized by the formation of 
comedones, non-inflammatory acne lesions 
and inflammatory lesions: papules, pustules 
and nodules. Scarring and hyperpigmenta--
tion are also found in addition to the typical 
lesions of acne [3]. Acne can occur around 
puberty and thereafter it gradually improves 
in the late teens or early twenties, but it may 
remain a clinical problem up to the age of 40 
years or even older ages [4,5]. 

The etiology and pathogenesis of acne 
are multi-factorial, including increased se--
bum production [3,6–9], abnormal follicu--
lar differentiation [6,7], Propionibacterium 
acne infection [6,7,10,11], inflammatory 
mediators [6,7,11,12], immunological sta--
tus [11,13] and genetic and hormonal fac--
tors [3,8,14–16]. Many other factors might 
be considered as contributing factors to 
acne prevalence and severity including: 
physiological factors such as the menstrual 
cycle, pregnancy and anxiety and depres--
sion [3–5,17,18] and external factors such 
as hot and humid weather, lack of skin 
cleanliness, cosmetics, mechanical skin ir--
ritation from excessive washing, diet and 
smoking [1,3,19–22]. 

This study in Jordan was designed to de--
scribe the pattern of acne in patients attend--
ing dermatology clinics and assess patients’ 
perceptions of factors that have an effect on 
their acne condition.

Methods

A total of 166 untreated acne patients (83 
males and 83 females) aged 13–42 years 

were enrolled in the study. Patients were at--
tending the Dermatology Clinic in Princess 
Basma Teaching Hospital or King Abdullah 
Teaching Hospital in Irbid during the period 
March to July 2002. 

All patients were interviewed and com--
pleted a written consent and a questionnaire 
form that contained information about their 
sex, age, age of acne onset, body weight 
and personal or family history of acne. The 
questionnaire also asked about their beliefs 
about the effect of diet and other factors 
on the severity of their acne and on their 
consumption of fruits and vegetables in 
their diet.

Each patient was examined and the se--
verity of their acne was graded based on the 
global acne grading system (GAGS) [22, 
23]. This system considers 6 locations on 
the face, chest and upper back, with a factor 
for each location based roughly on the af--
fected surface area, distribution and density 
of pilosebaceous units. Each grade was cal--
culated as the sum of the local scores for the 
face, chest and upper back. To be consistent, 
acne grading was performed by only one 
researcher. Skin character (normal, oily or 
dry) was also recorded for all patients. 

The chi-squared test was used to test 
the difference in severity of acne between 
males and females.

Results

The age of acne patients who were included 
in this study ranged from 13–42 years with 
a mean of 21 years, while the range of body 
weight was from 42–110 kg with a mean 
of 64.5 kg. The age and weight of female 
patients were lower than those of males as 
shown in Table 1. The age at onset of acne 
ranged from 11–25 years for both sexes, but 
female patients developed acne at an ear--
lier age than males: 13.2 years versus 14.6 
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years. Late-onset acne (acne that developed 
after age 21 years) was noticed only in 2 
females and in 1 male, 2.4% and 1.2% of the 
cases respectively (Table 1). The duration of 
acne ranged from 1 month to10 years with a 
mean of 5.6 years (5.4 years for males and 
5.8 years for females). A family history of 
acne was present in 69.3% of acne patients 
(66.3% males and 72.3% females). 

Seborrhoea (oily skin) was found in 
92.8% of acne patients and the percentage 
of oily skin in females was higher than in 
male acne patients (Table 2). In addition, all 
patients with the severe grade of acne were 
found to have seborrhoea. The percentage 
of normal skin was 6.0% in acne patients 
and very few patients with acne had dry 
skin (1.2%).

Acne patients were divided into 3 groups 
according to the severity of their acne con--
dition using the GAGS system. Overall, 67 
acne patients (40.4%) had mild acne, 74 
(44.6%) had moderate acne and 25 (15.0%) 
had severe acne. There were no significant 
differences in the mild or the moderate 
grades of acne between males and females 
(P = 0.54), whereas the severe grade of acne 
was more common among male than female 
acne patients (Table 2). The face was the 

common site of acne in mild and moderate 
grades, while the upper back and the chest 
were the common sites in the severe grade 
of acne. Comedones, papules and pustules 
were distributed over all these areas, but 
nodules were seen on the back and the chest 
more than the face.

Many factors were mentioned by acne 
patients as aggravating their acne condi--
tion. Emotional factors such as stress and 
worry were mentioned by 86.1% of acne 
patients (81.9% males and 90.4% females). 
Also, exposure to sunlight and excessive 
heat during summer time were believed to 
aggravate acne in 77.7% of patients (79.5% 
males and 75.9% females). Two-thirds 
of patients (65.7%) stated that their acne  
became better during winter time, (68.7% 
males and 62.7% females). Many acne 
patients (68.7%) claimed that excessive 
sweating was an exacerbating factor for 
their acne (72.3% males and 65.1% fe--
males) (Table 3). 

Among dietary factors, most acne pa--
tients believed that their acne was exac--
erbated by eating fatty food, butter, eggs, 
nuts, fried food, sweets and spices. Table 

Table	1	Age	and	weight	analysis	of	acne	
patients		

Variable	 Males		 Females		
	 	 (n	=	83)		 (n	=	83)

Age	range	(years)	 14–42	 13–34

Weight	range	(kg)	 		42–110	 42–95

Age	at	acne	onset	(%)	
	 13–20	years																							96.4													91.6		 		
		 ≥	21	years		 3.6		 8.4		 	
n	=	total	number	of	patients

Table	2	Severity	of	acne	and	skin	
characteristics	of	acne	patients			

Variable	 Males		 Females		 Total	
	 	 (n	=	83)	 (n	=	83)	 (n	=	166)

Severity	of	acne	 	 	 	
	 Severe	 18.0	 12.0	 15.0	
	 Moderate	 42.2	 47.0	 44.6	
	 Mild	 39.8	 41.0	 40.4

Skin	type	 	 	 	
	 Dry	 1.2	 1.2	 1.2	
	 Normal	 7.2	 4.8	 6.0	
	 Oily	 91.6	 94.0	 92.8
n	=	total	number	of	patients.
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3 shows the types of food that were most 
often believed by acne patients to aggra--
vate their acne condition: nuts (89.2% of 
patients), chocolate (84.9%), biscuits and 
cakes (57.2%), oily food (53.0%), fried 
foods (51.8%) and eggs (42.2%). Patients 
reported the exacerbation of their acne after 
eating the following kind of foods: but--
ter and margarine (21.1%), milk, yogurt 
and cheese (22.9%), cream (20.5%) and 
spices (10.8%). In addition, 1.8% of acne 
patients noticed that their acne condition 
became worse after eating seeds and 12.1% 

after drinking coffee and tea. Acne patients 
believed that their acne condition became 
better when they eat vegetables and fruits. 
From the interviews with patients we noted 
that most acne patients in Jordan consume 
snacks and sweets, especially chocolate, 
and nuts, olive oil and fried food. They do 
not eat good quantities of vegetables and 
fruits; 81% of patients said that they usu--
ally have low to moderate and only 19% 
consume a good amount of fruits and veg--
etables in their diet. 

Table	3	Factors	believed	by	acne	patients	to	affect	their	
acne	condition	(n	=	166)		

Variable	 Effect	on	acne	condition		
	 	 (%	of	patients)
	 	 No	effect	 Worse	 Better

Menstrual	cycle	(females)		
	 (n	=	83)	 2.4	 97.6	 –

Emotional	stress	and	worry	 13.9		 86.1		 –

Hot	weather	(sunlight	and		
	 heat)	 22.3	 77.7	 –

Excessive	sweating	 31.3		 68.7		 –

Cosmetic	use	(females)		
	 (n	=	30)	 70.0	 30.0		 –

Cold	weather		 34.3	 –	 65.7	

Foods	 	 	 	
	 Nuts	 10.8	 89.2	 –	
	 Chocolate	 15.1	 84.9	 –	
	 Cakes	and	biscuits	 42.8	 57.2	 –	
	 Oily	food	 47.0	 53.0	 –	
	 Fried	food	 48.2	 51.8	 –	
	 Eggs	 57.8	 42.2	 –	
	 Milk,	yogurt	and	cheese		 77.1	 22.9	 –	
	 Butter	and	margarine	 78.9	 21.1	 –	
	 Cream	 79.5	 20.5	 –	
	 Coffee	and	tea	 87.9	 12.1	 –	
	 Spices	 89.2	 10.8	 –	
	 Seeds	 98.2	 1.8	 –	
	 Vegetables	and	fruits	 80.7	 –	 19.3
n	=	total	number	of	patients.



844	 La	Revue	de	Santé	de	la	Méditerranée	orientale,	Vol.	12,	No	6,	2006

Premenstrual exacerbation of acne was 
experienced by 97.6% of female acne pa--
tients, while 2.4% of them had noticed no 
effect of menstruation on their acne. Of the 
30 females with acne who used cosmetics, 
10 (30.0%) claimed that their acne becomes 
worse by using cosmetics especially foun--
dations and oily creams, while 20 noticed 
no effect (Table 3). 

Discussion

The age at acne onset in Jordanian patients 
was found to be earlier in females (13.2 
years) than males (14.6 years), which might 
reflect the earlier onset of puberty in fe--
males. These results were similar to those 
reported in the Turkish study of collage stu--
dents aged from 14 to 20 years. They found 
that the mean ages at acne onset in girls and 
boys were 13.4 and 14.1 years respectively 
[21]. 

Acne is not only a disease of adoles--
cence, it also presents in adults of both sexes 
[1–4,6,24]. Late-onset acne has been shown 
to be the result of abnormalities in plasma 
androgens [4,8]. In our work we found less 
than 2% of acne cases with late-onset acne 
which highlights the lower percentage of 
the adult population that experience this 
kind of disturbance in sex hormones.  Acne 
is also a chronic skin disease that can last 
for many years [2,3,11,18,24]. Our study 
supports this concept as we found that the 
mean duration of acne in this group of pa--
tients was over 5 years. Genetic factors are 
very important in determining individual 
susceptibility to acne. Over two-thirds of 
our patients (69.3%) mentioned a family 
history of acne. The role of genetic factors is 
also reported by other researchers [3,24].

Mild and moderate grades of acne 
were more frequent (40.4% and 44.6%, 

respectively) than the severe grade (15.0%) 
among Jordanian acne patients. Although 
the GAGS scores in males and females were 
similar, we found that severe acne was more 
common in males than in females (18.0% 
versus 12.0%). These findings are consis--
tent with reports by many investigators that 
relate the severity of acne to the role of an--
drogen hormones, which are potent stimuli 
to the sebum secretion that contributes to 
the pathogenesis of acne [7–9,11]. 

Acne lesions comedones, papules, pus--
tules and nodules were distributed all over 
the face, the upper back and the chest of 
our patients. These areas are known to be 
enriched with sebaceous glands that provide 
a lipid-rich environment for the prolifera--
tion of P. acnes bacteria, which contribute 
to the inflammatory process of acne [18]. 
We found seborrhoea in (92.8%) of the 
acne patients; dry skin was found in only 
1.2%. These findings are expected because 
acne mostly affects people with oily skin. 
This is in accordance with the finding that 
people with acne have higher rates of sebum 
production than the healthy population [3]. 
Moreover, seborrhoea was found in all pa--
tients with severe acne, suggesting that the 
severity of acne condition is related to the 
amount of sebum production. These results 
confirmed the observations that have been 
reported by many investigators that the se--
verity of acne correlates with the amount of 
sebum production [8,9]. 

Acne, like others skin diseases, might 
be influenced by the nutritional status of 
the patient. It has been found that shortage 
in the essential fatty acids linoleic acid and  
linolenic acid causes follicular hyperkerato--
sis in the pilosebaceous duct, and increases 
the transepidermal water loss in the skin 
of acne patients [25,26]. This supports the 
suggestion that acne vulgaris might be ag--
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gravated by the consumption of a diet rich 
in saturated fats and monosaturated acids 
and low in polyunsaturated fatty acids. We 
found that most acne patients in Jordan  
report consuming food that is high in satu--
rated fats and carbohydrates such as snacks 
and sweets especially chocolate; they also 
consume nuts, olive oil and fried food. They 
do not report eating a lot of vegetables and 
fruits that contain vitamins that may be 
beneficial for improving and modifying 
acne [20,26]. It is not surprising, therefore, 
that many of the Jordanian acne patients 

involved in this study attributed the exac--
erbation of their acne to the types of food 
they ate.

In conclusion, our findings demonstrate 
that the age at onset of acne in female Jorda--
nian patients is earlier than in males and acne 
is a chronic skin disease of adolescents and 
adults with a multi-factorial etiology where 
stress and worry, diet, genetic factors, seb--
orrhoea, excessive exposure to sunlight and 
heat, excessive sweating, menstruation and 
cosmetics were believed by acne patients to 
affect their acne condition. 
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ABSTRACT We assessed the frequency of, reasons for and the most common dermatological problems 
resulting from misuse of topical corticosteroids. We used a questionnaire and skin examination to study 
patients presenting at the dermatological centre, Al-Sadr Teaching Hospital, Al-Najaf, Iraq during the 
period March 2001–April 2002. Of 1780 new patients, 140 (7.9%) had misused topical corticosteroids. 
About half were aged 10–19 years. Potent and highly potent preparations were the most commonly 
used. In 34.3% of cases, medical staff were responsible for prescribing/recommending the drugs. 
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Utilisation abusive des dermocorticoïdes : étude clinique dans un hôpital iraquien
RÉSUMÉ Nous avons évalué la fréquence et les raisons de l’utilisation abusive des dermocorticoïdes 
ainsi que les problèmes dermatologiques qui en résultent. Nous avons utilisé un questionnaire et réalisé 
un examen cutané pour étudier les patients ayant consulté au centre dermatologique de l’hôpital univer--
sitaire Al-Sadr d’Al Najaf (Iraq) pendant la période mars 2001-avril 2002. Sur 1780 nouveaux patients, 
140 (7,9 %) avaient utilisé des dermocorticoïdes de façon abusive. Environ la moitié d’entre eux étaient 
âgés de 10 à 19 ans. Les préparations de forte ou très forte activité étaient les plus couramment utili--
sées. Dans 34,3 % des cas, le personnel médical était responsable de la prescription/recommandation 
pharmaceutique.  
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Introduction

Since their introduction almost 50 years 
ago, topical corticosteroids have made a dramm
matic contribution and been the mainstay of 
dermatologic treatment of a wide range of 
nonminfectious diseases [1,2]. Topical cormm
ticosteroids are among the most commonly 
prescribed medications in the ambulatory 
setting. The clinical effects are mediated by 
their antiminflammatory, vasoconstrictive, 
antiproliferative and immunosuppressive 

properties. These result from their ability to 
exert multiple effects on various functions 
of leukocytes and epidermal and dermal 
cells [3,4].

The unwanted effects are directly related 
to their potency, and have become more 
prevalent with the introduction of high pomm
tency topical corticosteroids. They include 
effects on the epidermis and the dermis in 
addition to those resulting from systemic 
absorption [5–11].

The increasing frequency of use of 
topical steroids has led to the detection of 
a number of clinical syndromes related to 
misuse such as perioral dermatitis, tinea 
incognito, impetigo incognito and infantile 
gluteal granuloma [1,12,13].

In recent years, haphazard use of the 
potent fluorinated topical steroids has been 
noticed among the general population in 
Iraq and was considered to be associated 
with increasing frequency of sidemeffects.

This study was carried out to assess the 
frequency of misuse of topical corticosmm
teroids, the causes behind it and the most 
common problems resulting from it.

Methods

This study was carried out in the outpamm
tient clinic of the Department of Dermatolmm
ogy and Venereology in AlmSadr Teaching 

Hospital, AlmNajaf, Iraq, during the period 
March 2001 to April 2002 on 1 day per 
week.

The patients studied were those who 
had used topical corticosteroids incorrectly 
(i.e. for conditions for which steroids are 
not indicated) for certain skin problems and 
presented with ≥ 1 of the side-effects of 
these drugs as the chief complaint. These 
included the appearance of ≥ 1 of the fol-m
lowing signs: facial acne, facial hypertrimm
chosis, cutaneous atrophy, stretch marks, 
hyper/hypopigmentation, tinea incognito, 
plethoric face and telangiectasia, infantile 
gluteal granuloma and pyoderma.

Patients were interviewed directly by 
the dermatologist using an anonymous 
questionnaire. Questions covered age, sex, 
education level, duration of treatment with 
topical corticosteroids, type and formulamm
tion of the drug (lotion, cream, ointment, 
etc.), frequency of application and reason 
for using the drug. Patients were also asked 
who had prescribed/recommended the remmm
edy [patient himself, friend, family memmm
bers (i.e. overmthe counter), pharmacist, 
paramedical personnel, physician/general 
practitioner, other specialist or dermatolomm
gist]. We asked if the patients knew of the 
sidemeffects of the drugs and if they had read 
the leaflet (package insert) before use. They 
were also asked if they knew the amount of 
drug that should be applied for each body 
area (dosage).

The skin conditions which prompted the 
patients to visit the dermatology clinic were 
registered and the clinical details recorded. 
In addition, a full skin examination was 
performed to detect any condition related 
to abuse of topical steroids. Most diagnoses 
were exclusively clinical, and were based on 
typical, classical features. Potential systemic 
adverse effects were not investigated.
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Results

Of the 1780 new patients seen in the Demm
partment of Dermatology during the study 
period, 140 (7.9%) had misused topical 
corticosteroids. There were 95 (67.8%) 
females and 45 (32.2%) males. The ages 
of the patients ranged from 1 to 49 years 
(mean 18.7 years) (Table 1). About half the 
patients were aged 10–19 years. There were 
no refusals to participate in the study.

The mean duration of use was 5.5 
months (range 1–60 months). Most patients 
had used the drugs for a short period, and 
were attending the department because of 
sidemeffects.

The patients used the drug in the form of 
a cream base in 36 (25.7%) cases and in the 
ointment form in 104 (74.2%) cases. The 
number of applications varied from 1/day 
to 3/day. The main topical corticosteroids 
used are summarized in Table 2. Potent and 
very potent preparations were used by 133 
(95.0%) patients. 

Thirtymseven (26.4%) patients had some 
idea of the sidemeffects of topical corticosmm
teroids. Some patients had read the leaflet 
(package insert), but 122 (87.1%) had not, 
either because they were illiterate (54 pamm
tients) or because the drug was supplied 
without a leaflet (82 patients). None of the 
patients knew the dosage, i.e. how much of 
the drug should be used for each particular 
body area.

The main reasons for using topical cormm
ticosteroids included lightening of the skin 
in 92 (65.7%) patients and mild acne in 23 
(16.4%) patients (Table 2). Some patients 
indicated > 1 reason for using these medicamm
tions. 

The people indicated by the respondents 
as being responsible for the incorrect use of 
the medications are shown in Table 2.

Most of the patients were either illiterate 
or could just read and write (63.6%), i.e. 
had not completed secondary school. Only 
7.2% had higher education (after secondary 
school).

Table 1 Age distribution of patients (n = 140)

Age group (years) No. %

1–9 17 12.1

10–19 69 49.3

20–29 38 27.1

30–39 12 8.6

40–49 4 2.9

Table 2 Distribution, source and reason for 
using the preparation in 140 patients who 
misused topical corticosteroids 

Parameter No. %

Drug   
 Clobetasole propionate 0.05% 59 42.1 
 Betamethasone valerate 0.1% 37 26.4 
 Flucinolone acetonide 0.025% 17 12.1 
 Mixed (> 1) 14 10.0 
 Triamcinolone acetonide 0.1% 7 5.0 
 Hydrocortisone acetate 2.5% 6 4.3

Source of drug   
 Paramedical personnel 38 27.1 
 Self, friend or family membera 29 20.7 
 Pharmacist 26 18.6 
 Street vendor 25 17.9 
 Physician (non-dermatologist) 16 11.4 
 Dermatologist 6 4.3

Reason for using preparationb   
 Lightening the skin 92 65.7 
 Mild acne 23 16.4 
 Mild facial dryness 18 12.8 
 Napkin dermatitis 13 9.3 
 Pediculosis pubis 6 4.3 
 Scabies 5 3.5 
 Tinea corporis 4 2.8
aBy hand. 
bSome patients indicated > 1 reason.
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The dermatological abnormalities seen 
after application of topical corticosteroids 
are listed in Table 3. Acne and plethoric, 
puffy face with telangiectasia (steroid face) 
were the most common adverse effects 
noted. Stretch marks were seen in 17.1% of 
patients, none of them having the lesions on 
the face. 

The number and degree of adverse cumm
taneous effects was correlated with the 
duration of use (results not shown). About 
73% of those who presented with an acnem
type rash had sudden onset at the sites of 
application with predominance of papulomm
pustular lesions. Unusual features (such as 
widespread lesions, inflammatory and or 
pustular features) were noticed in 75.0% of 
patients with dermatophyte infections.

Discussion

Although our results clearly showed that 
misuse of topical corticosteroids is commm
mon in our country, 2 main criticisms can 
be made of our study. First, the dermatomm
logical diagnoses were based mainly on 
clinical grounds and not confirmed by furmm
ther investigation; this reflects dermatomm

logical practice in developing countries, 
where clinical accuracy for the diagnosis 
of common dermatoses appears to be good 
[14]. Moreover, the unusual features that 
we observed mainly showed an exaggermm
ated pattern, rather than a really “atypical” 
one, therefore making the diagnosis easier. 
Second, most data were recorded using a 
questionnaire, and there may have been 
a reluctance by some patients, especially 
those who used the drug by themselves or 
on the advice of a friend or family member, 
to answer truthfully questions about the use 
of topical corticosteroids. Many patients 
did not know what topical corticosteroids 
were until they were shown samples of the 
drugs. This could have lead to an underm 
estimation in our evaluation of the frequenmm
cy of the practice. Despite these limitations, 
our study provides data confirming the 
extensive and uncontrolled use of topical 
corticosteroids in Iraq.

Misuse appears to be a common problem 
in our country. This is reflected by the large 
proportion of patients who visit the Departmm
ment of Dermatology with sidemeffects of 
these drugs. The real problem is probably 
even greater, as, at the time of the study, 
many people who had used these drugs 
may not have presented at the clinic or sidem 
effects had still not appeared. 

Topical steroids have emerged in recent 
years as major skin lighteners owing to their 
potent bleaching power, and perhaps also 
their antiminflammatory activity, which can 
reduce the risk for dermatitis [9,10]. Skin 
lightening was the main reason for the use 
of the drugs (65.7%). This may also explain 
the female predominance (67.8%) in the 
patients we studied.

About half of the patients (49.2%) were 
in the 10–19 years age group. This was 
probably to be expected as this is the period 
when young people start to take care of their 
appearance.

Table 3 Dermatological abnormalities 
seen in 140 patients who misused topical 
corticosteroids

Condition No. %

Facial acne 51 36.4

Plethoric face and telangiectasia 31 22.1

Facial hypertrichosis 27 19.2

Cutaneous atrophy 24 17.1

Stretch marks 24 17.1

Hyper-hypopigmentation 20 14.3

Pyoderma 12 8.6

Tinea incognito 4 2.9

Infantile gluteal granuloma 2 1.4
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Unfortunately, we found that most of the 
topical corticosteroids used were classed as 
potent or very potent. In spite of the fact 
that these drugs can cause such serious 
sidemeffects, they are sold without medical 
prescription or control. 

In this study, the main burden of responmm
sibility for the misuse of topical corticosmm
teroids was put on paramedical personnel 
and the patient (plus friends or family). 
This is probably an exaggeration since most 
products are easily available from street 
vendors (who were common in most cities 
of Iraq after sanctions were imposed, and 
increased in number after the invasion) 
or in nonmpharmaceutical shops without 
a medical prescription or seeing a doctor. 
In fact, street vendors were the source of 
17.9% of the drugs in this study. Secondary 
responsibility is carried by the pharmacists, 
general physicians and even some dermamm

tologists. This may bring the unethical and 
unprofessional practices of some pharmamm
cists and doctors to light, despite patent 
protection and regulation of sales of potent 
topical corticosteroids. It may also reflect 
the shortcomings of the continuing medical 
education programme with regard to this 
problem.

In conclusion, the misuse of topical 
corticosteroids has a huge impact on dermm
matological practice. It is responsible for a 
significant proportion of visits to dermatolmm
ogy clinics. It is a multiphase problem that 
needs the cooperation of different sectors 
in the community to overcome it. Educamm
tion of the general public through special 
media programmes and the introduction of 
a continuing medical education programme 
for medical and paramedical personnel 
are probably the most important steps that 
could be taken to reduce this problem.
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ABSTRACT Epidemiology and pathogenesis in urinary stones diagnosed in 184 patients were stud--
ied. Mean age was 38.3 years. Male to female ratio was 2.5:1. Stones were predominantly of mixed 
type: calcium oxalate was the commonest compound. Anatomical distribution of urinary stones was 
67.4% renal, 12.5% ureteric and 14.6% bladder. Recurrence rate following previous surgical removal 
was 15.0%. Bacteria were isolated from 19 (24.4%) of 78 urinary stones: 14 were urea splitting and 5 
non-urea splitting. Females had a greater chance of having infected stones. All bacteria isolated were 
sensitive to gentamicin and nalidixic acid. All isolates were resistant to amoxicillin and erythromycin. 
Multiple resistance to ≥ 6 antimicrobial agents was common (58.8%).
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Prévalence et étiologie des calculs urinaires chez des patients hospitalisés à Bagdad
RÉSUMÉ L’épidémiologie et la pathogenèse des calculs urinaires diagnostiqués chez 184 patients ont 
été étudiées. L’âge moyen était 38,3 ans. Le rapport des sexes masculin/féminin était de 2,5:1. Les 
calculs étaient majoritairement de type mixte : l’oxalate de calcium était le composé le plus courant. La 
répartition anatomique des calculs urinaires était rénale pour 67,4 %, urétérale pour 12,5 % et vésicale 
pour 14,6 %. Le taux de récurrence après l’élimination chirurgicale précédente s’élevait à 15,0 %. Des 
bactéries ont été isolées dans 19 (24,4 %) des 78 calculs urinaires : pour 14, les bactéries étaient uréa--
siques et pour 5, elles ne l’étaient pas. Les femmes avaient davantage de probabilité d’avoir des calculs 
infectés. Toutes les bactéries isolées étaient sensibles à la gentamicine et à l’acide nalidixique. Tous 
les isolats étaient résistants à l’amoxicilline et à l’érythromycine. Une résistance multiple à 6 agents 
antimicrobiens ou plus était courante (58,8 %)
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Introduction

Urinary stones are the third most common 
affliction of the urinary tract. They are excc
ceeded only by urinary tract infections and 
pathologic conditions of the prostate [1].

The association of stones and putrefaccc
tion has been known since Hippocrates. 
In 1817, it was pointed out that the alkalicc
nization that attends putrefaction of urine 
unavoidably results in crystallization of 
dissolved urinary phosphate [2]. In 1925, 
Hargar and McGrath suggested that urease 
was the biochemical basis for stone formacc
tion in infected urine [3].

The lifelong prevalence of kidney stone 
has increased throughout the 20th century. 
It occurs in up to 15% of the population of 
the United States of America. The incidence 
of new cases and recurrences may continue 
to rise. Therefore, new approaches in treatcc
ment and prevention could have a huge 
economic effect over and above benefits in 
terms of reduced morbidity [4].

This study was undertaken to determine 
urinary stone composition and prevalence 
of stone formers by age and sex among 
Iraqi patients, and to assess the contribucc
tion made by factors such as genetic traits, 
residence and dietary habits on the etiology 
of urolithiasis.

Methods

Patients
We enrolled patients admitted to the urolcc
ogy department at AlcKadimiya Teaching 
Hospital, AlcNahrain College of Medicine, 
Baghdad. From December 2001 to Sepcc
tember 2002, all 184 patients who were 
diagnosed by the urologist, or paediatrician 
in the case of children, as having urinary 
stones were included in this study. Ethical 
clearance to conduct the research was obcc

tained from the hospitals. Informed consent 
was obtained from all participants, or the 
parents in the case of children. There were 
no refusals to participate.

A questionnaire was administered to pacc
tients to collect demographic data and inforcc
mation on congenital anomalies, previous 
urinary stone, family history of urolithiasis 
and dietary habits. Patients were interviewed 
by a physician. Parents provided the data in 
the case of children.

Identification of bacteria
Seventyceight stones of suitable size were 
collected and taken to the Department of 
Microbiology in the College of Medicine 
for bacterial analysis. Stones were washed 
in sterile saline and crushed under aseptic 
conditions, then cultured in nutrient broth 
(Biolife SpA, Milan) [5]. After overnight 
incubation at 37 °C, they were subcultured 
on MacConkey agar and blood agar (Bioc
life). Colonies growing on MacConkey agar 
were considered Gramcnegative bacteria. 
They were identified using standard biocc
chemical tests [6]. 

Antimicrobial sensitivity
All bacterial isolates were tested using the 
agar disc diffusion test for antimicrobicc
al susceptibility on Mueller–Hinton agar 
(bioMérieux, Marcycl’Etoile, France) incc
cubated at 37 °C [7]. The antimicrobial 
agents used were: cefotaxime 30 μg, cefc
foxitin 30 μg, trimoxazole 25 μg, nitrofuran  
30 μg, rifampicin 30 μg, tetracycline 30 μg, 
gentamicin 3 μg, fusidic acid 10 μg, erythfc
romycin 15 μg, cephalexin 30 μg, nalidixic 
acid 30 μg and amoxicillin 20 μg.

Chemical analysis of stones
Material from the 78 stones which had been 
washed dried and crushed was analysed for 
chemical composition [8].
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Results

Bacteria associated with urolithiasis
Seventyceight stones were submitted for 
culture, 19 were infected and 59 were sterile. 
Of the 19 infected stones, 2 were composed 
of struvite (infection stones, ammonium 
magnesium phosphate), 10 contained a 
mixture of calcium phosphate, calcium carcc
bonate, calcium oxalate, struvite and uric 
acid (mixed infection stones). Seven were 
noncinfection stones (uric acid, calcium 
oxalate and calcium phosphate). The 59 
uninfected (sterile) stones consisted of strucc
vite (1), mixed infection stones (4) and nonc 
infection stones (54). 

Bacteria were detected in 12 (70.6%) of 
the 17 patients (21.8%) who had infection 
stones/mixed infection stones. In addition, 
bacteria were cultured from 7 (11.5%) of 
the 61 patients with noncinfection stones.

Ureasecproducing bacteria were recordcc
ed in stones from 14 of the 19 patients who 
had infected stones (Table 1). Noncureasec 
producing bacteria were cultured from 
stones from 5 of the 19 patients. Enterocc
coccus faecalis was present in one of the 

stones. The prevalence of infected stones 
was higher in females than in males. 

Previous history of urinary stone was 
noted in 16 (20.5%) of the 78 patients. Nine 
of these recurrent stones were infected, 
and were associated with ureasecproducing 
bacteria. 

Antimicrobial susceptibility of 
bacterial isolates
All isolates were resistant to ≥ 1 of the 12 
antimicrobial agents tested. The most efcc
fective agents were nalidixic acid and gencc
tamicin: all isolates were sensitive to them. 
The least effective agents were erythromycc
cin and amoxicillin as all the isolates were 
resistant to them. 

Anatomical distribution of urinary 
stones
Details of the anatomical distribution of the 
184 stones is given in Table 2. Renal stones 
(unilateral or bilateral) were found in 69.1% 
of patients and ureteric stones in 12.5%. 
Recurrence rate following previous surgical 
removal was 15.0%.

Table 1 Identification of bacteria from urinary stones from 78 patients

Bacterium Females  Males  Total  
  (n = 21)  (n = 57)  (n = 78)
  No. % No. % No. %

Urease producing       
 Staphylococcus aureus 3 14.3 2 3.5 5 6.4 
 Staphylococcus epidermidis 2 9.5 2 3.5 4 5.1 
 Proteus spp. 1 4.8 2 3.5 3 3.8 
 Klebsiella sp. 0 – 1 1.8 1 1.3 
 Pseudomonas aeruginosa 0 – 1 1.8 1 1.3

Non-urease producing       
 Escherichia coli 2 9.5 0 – 2 2.6 
 Serratia marcescens 1 4.8 0 – 1 1.3 
 Acinetobacter sp. 1 4.8 0 – 1 1.3 
 Enterococcus faecalis 1 4.8 0 – 1 1.3

Total 11 52.4 8 14.0 19 24.4
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The prevalence of upper urinary tract 
stones (renal and ureteric) was high in both 
children (33/39, 84.6%) and adults (117/145, 
80.7%). In adults, there was higher prevacc
lence of bladder stones in males (15.2%) 
than in females (2.1%), a ratio of 7.2:1. 

The prevalence of renal and urethral 
stones was similar in males (2.3%) and 
females (3.9%). Bladder stones were much 
more prevalent in the males in our sample, 
16.5% compared to 3.9% for females (Table 
2). 

Chemical analysis of stones
Seventyceight urinary stones were anacc
lysed qualitatively. The cations found in 
these stones were calcium (91.0%), amcc
monium (8.9%) and magnesium (8.9%). 
While the anions were phosphate (84.6%), 
oxalate (75.6%), urate (51.3%) and carboncc
ate (12.8%).

Stones of mixed chemical composition 
were the commonest (74.4%); the majority 
were composed of calcium oxalate, calcium 
phosphate and uric acid. The least comcc
monly encountered stone type was cystine 
(1.3%) (Table 3). 

Calcium was the main constituent 
(91.0%), followed by phosphate (84.6%). 
The prevalence of staghorn stones was 
8.9%. Calcium oxalate urinary stones occc
curred more frequently in males than in 
females (Table 3). 

Epidemiological characteristics 
associated with urinary stones
Analysis of age groups showed a high occurcc
rence of urinary stones among children up 
to 10 years and adults between 41–50 years. 
The highest prevalence of stone formers in 
males was observed in the age groups ≤ 10 
years (18.8%) and 41–50 years (19.5%), 

Table 2 Distribution of urinary stones in 184 patients according to 
anatomical site and age

Category Males  Females  Total  
  (n = 133)  (n = 51)  (n = 184)
  No. % No. % No. %

Anatomical site       
 Unilateral renal 84 63.2 37 72.5 121 65.8 
 Bilateral renal 5 3.8 1 2.0 6 3.3 
 Ureteric 14 10.5 9 17.6 23 12.5 
 Renal + urethral 3 2.3 2 3.9 5 2.7 
 Bladder 22 16.5 2 3.9 24 13.0 
 Urethral 5 3.8 0 – 5 2.7

Age (years)a       
 ≤ 10 25 18.8 10 19.6 35 19.0 
 11–20 7 5.3 2 3.9 9 4.9 
 21–30 15 11.3 3 5.9 18 9.8 
 31–40 18 13.5 10 19.6 28 15.2 
 41–50 26 19.5 11 21.6 37 20.1 
 51–60 20 15.0 9 17.6 29 15.8 
 61–70 14 10.5 4 7.8 18 9.8 
 > 70 8 6.0 2 3.9 10 5.4
aMean age 38.3 years. 
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and in females was in those aged 41–50 
years (21.6%), ≤ 10 years and 31–40 years 
(19.6% for each). The lowest prevalence of 
stone formers in males was in those aged 
11–20 years (5.3%); in females, the lowest 
prevalence was in those aged 11–20 years 
and those > 70 years (3.9% for each). Chilcc
dren aged 6 months to 14 years constituted 
21.2% of the participants in our study.

Males (71.7%) were more prone to uricc
nary stones than females (28.3%), a ratio 
of 2.5:1. 

Congenital anomalies of the urinary 
tract were diagnosed by the paediatrician in 
6 (15.4%) of the 39 children (age range 13 
months–11 years) with urinary stones. 

Of the 78 patients whose stones were 
analysed, history of previous urinary stone 
was recorded in 16; 9 of the recurrent 
stones were infected and associated with 
ureasecproducing bacteria. A positive famcc
ily history of urolithiasis was recorded for 9 
patients (11.5%).

The highest frequency of patients with 
urinary stone was in September. 

From our observations during the incc
terviews, it was clear that most of the 39 
children we studied were from lowcincome 
families living in impoverished conditions 
and were probably malnourished. The other 
145 patients did not show any difference in 
dietary intake of the major nutrients. Most 
were receiving an adequate mixed diet.

Discussion

We found infection stones in 21.8% of the 
patients we studied. Takeuchi et al. reported 
similar findings [9]. Enterococcus faecalis 
was present in one of the stones. This may 
represent a superimposed infection because 
of changes in bacterial flora due to treatcc
ment with antibiotics. This finding was 
in agreement with results from a previous 
study [9]. 

Struvite and apatite stones are often ascc
sociated with urinary infection, especially 
with ureacsplitting bacteria [10]. Griffith et 
al. showed that bacterial urease is a primary 

Table 3 Chemical composition of 78 urinary stones

Chemical composition Males  Females Total  
  (n = 57)  (n = 21)  (n = 78)
  No. % No. % No. %

Non-infection stones       
 Calcium oxalate 6 10.5 2 9.5 8 10.3 
 CaPO4 3 5.3 2 9.5 5 6.4 
 CaPO4 oxalate 16 28.1 3 14.3 19 24.4 
 CaPO4 oxalate uric acid 14 24.6 6 28.6 20 25.6 
 CaPO4 uric acid 5 8.8 0 – 5 6.4 
 Cystine 1 1.8 0 – 1 1.3 
 Uric acid 3 5.3 0 – 3 3.8

Infection stones       
 AMP (struvite) 1 1.8 2 9.5 3 3.8 
 CaPO4CO3 2 3.5 0 – 2 2.6 
 CaPO4CO3 oxalate uric acid 5 8.8 3 14.3 8 10.3 
 CaPO4 oxalate uric acid AMP 1 1.8 3 14.3 4 5.1
AMP = ammonium magnesium phosphate.
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cause of infection stones [11]. Studies carcc
ried out in Iraq have also reported the isolacc
tion of bacteria from infection (struvite) and 
noncinfection stones [12–14]. The driving 
force behind struvite stones is infection 
of the urine with ureasecproducing bactecc
ria. It has been proposed that the urease 
hydrolyses urea, resulting in ammoniacal 
urine, alkalinity and stone formation [11]. 
A second mechanism by which bacterial 
infection may induce stone formation is by 
increasing crystal adherence. Parsons et al. 
demonstrated that ammonium damages the 
glycosaminoglycan layer that covers the 
normal bladder mucosa and allows bacterial 
adherence to the mucosal surface [15]. Baccc
terial infection may, in a similar manner, 
damage the glycosaminoglycan layer within 
the renal collecting system [11]. This facilicc
tates bacterial adherence, tissue inflammacc
tion, production of an organic matrix and 
crystal–matrix interaction.

As expected, the incidence of infected 
stones was higher in females than in males 
(females are more prone to urinary tract 
infection due to their short urethra). Ahmad 
also noted the same observation [10]. 

There was a history of previous urinary 
stone in just over 20% of the patients whose 
stones were analysed, emphasizing the high 
risk of recurrence, which has also been notcc
ed in other studies [16,17]. Unfortunately, 
patients with infection stones have a high 
incidence of new stone growth and persistcc
ent infection, especially if residual stone 
fragments remain. The importance of comcc
plete eradication of these organisms needs 
constant emphasis [18]. Cure is achieved 
by the removal of all foreign bodies (stones, 
matrices and catheters) and by eradication 
of infection. Postoperatively, longcterm 
antimicrobial therapy with agents known 
to be effective against the specific organcc
ism involved was needed in most cases to 
eradicate infection. Repeated urine culture 
over many months is mandatory [2]. 

The resistance pattern in our study was 
similar to that reported by Fahad [14]. High 
resistance rates may be a result of abuse 
of antimicrobials, which leads to the decc
velopment of resistant strains. Infection 
of urinary stones with multidrugcresistant 
bacteria necessitates their removal to ensure 
complete cure. Antimicrobial therapy can 
sterilize the urine and reduce urinary pH 
and thus render urine undercsaturated with 
respect to struvite. This results in comcc
plete or partial dissolution of the stone. 
Antimicrobial agents can be used to prevent 
stone recurrence or growth after operative 
procedures [19].

In adults, there is a higher risk of bladder 
stones in males than in females. The ratio in 
our study was 7.2:1. This was comparable 
to the findings of a previous Iraqi study 
in which the ratio of males to females was 
5.5:1 [10]. 

The frequency of renal plus urethral 
stones in males and females was similar. 
Ureteric stones were more frequent in fecc
males (17.6%) than in males (10.5%). This 
result is in contrast to the findings of some 
other investigators who found that ureteric 
lithiasis predominates in males [20,21]. The 
occurrence of urethral stones in females is 
infrequent in comparison with that in males. 
This has been attributed to 2 factors: the 
short urethra and the infrequency of bladder 
stones in females [19]. 

The majority of stones were composed 
of calcium oxalate, calcium phosphate and 
uric acid. This is an indication of the influcc
ence of environmental factors—dietary 
habits, water supply, etc. These results 
are in agreement with findings reported 
by others [16,22]. Calcium was the main 
constituent (91.0%), followed by phosphate 
(84.6%). Previous studies in Iraq found 
similar results [12,14]. 

Just under 9% of the stones were stagcc
horn stones. The prevalence of this type 
of stone varies with environmental factors 
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such as dietary intake and lifestyle. Infection 
stones are less influenced by environmental 
conditions [23].

There were some differences between 
males and females in our participants in recc
gard to the chemical composition of stones. 
A number of observations suggest that sex 
hormones play a role in the pathogenesis 
of renal stones. Estrogen, progesterone 
and testosterone modulate the synthesis of 
1,25cdihydroxyvitamin D3 and the intestinal 
absorption of calcium by stimulating 1fαf
hydroxylase in the kidney [10,24].

Of the 184 patients we studied, 20.1% 
were in the 41–50 years age group. This 
was similar to reports from studies done in 
Norway, England and Iraq, range 19.5%–
20.0% [25–27]. Regarding children, 21.2% 
of those we studied were aged ≤ 14 years. 
Previous studies done in Mosul, Iraq also 
found a large proportion of the patients 
with urinary stones were children, 53% and 
41.4% [12,28].

Males were more prone to urinary stones 
than females, with a ratio of 2.5:1. Others 
have observed similar ratios [12–14,25,28]. 
This may be related to hormonal effects, 
high inhibitory activity, lower food intake 
and lower body size [26,29]. In addition, 
Welshman and McGeown demonstrated incc
creased citrate concentrations in the urine of 
women [30]. It has been postulated that this 
may aid in protecting females from calcium 
urolithiasis since citrate inhibits nucleation 
of calcium oxalate crystals [31].

Congenital anomalies of the urinary 
tract were seen in 15.4% of the children in 
our study. Congenital urinary obstruction 
leads to urinary stasis and stone formation 
[16]. 

A positive family history of urolithiasis 
was found in 11.5% of patients. Others have 
also noted this [16,17]. This suggests that 
either a genetic or an environmental factor 
is important in stone formers. Family studcc

ies have indicated an appreciable genetic 
contribution to the tendency to urolithicc
asis [27]. Several disorders that cause renal 
stones are hereditary. Familial renal tubular 
acidosis is associated with nephrolithiasis 
and nephrocalcinosis in almost 70% of pacc
tients. Cystinuria is a homozygous, recessive 
condition. Similarly, hereditary xanthinuria 
and dihydroxyadeninuria are disorders that 
cause renal stones [19]. 

The effect of climate on the prevalence 
of urinary stones may be indirect, through 
the effect of temperature. A relationship 
has been established between higher envicc
ronmental temperature and higher seasonal 
incidence of urinary stone. The highest 
incidence of urinary stone appears to occur 
1–2 months following the maximum mean 
annual temperature in the study area [32], 
July and August in the case of Baghdad. 
This coincides with our results in which the 
highest frequency of patients with urinary 
stone was during September. High temcc
peratures increase perspiration, which may 
result in concentrated urine. This promotes 
increased urinary crystallization [33]. Parry 
and Lister [34] suggested that increased excc
posure to sunlight causes increased endogcc
enous production of 1,25cdihydroxyvitamin 
D3, with resultant increases in calcium 
absorption in the gastrointestinal tract and 
urinary calcium excretion. This may result 
in a higher incidence of urolithiasis during 
the summer months. 

Dietary habits may vary with social 
structure and degree of affluence. Low incc
come and poor nourishment might increase 
the risk of urinary stones in children. The 
older patients in our study did not show any 
difference in dietary intake of the major 
nutrients. Similar findings were reported by 
Fellstrom et al. [23]. Dietary factors have 
been suggested as important determinants 
of renal stone formation: several studies 
focused on dietary protein (which correcc
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lates well with affluence) and prevalence 
of urolithiasis [35]. Correspondingly, in a 
population of vegetarians, the prevalence of 
urolithiasis was lower than expected [36]. 
Protein may contribute to stone formacc
tion by increasing the acidity of urine, and 
increasing urinary excretion of uric acid, 
phosphorous and calcium [35,36]. 

Since reinfection with ureacsplitting orcc
ganisms can lead to new stone formation 

[17], urine cultures should be obtained 
every 1 or 2 months during the first year, 
and at regular intervals thereafter. Thus, 
with careful bacteriological management of 
infection and treatment, the recurrence rate 
of infection stones following surgery can be 
drastically reduced. Patients treated in this 
way can be discharged free of urinary tract 
infection.
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ABSTRACT	 This	 study	 was	 carried	 out	 in	 south-west	 Tehran	 province	 to	 assess	 the	 knowledge,	 at--
titudes	 and	 practices	 of	 men,	 Iranians	 and	 Afghan	 refugees,	 regarding	 reproductive	 health.	 A	 question--
naire	 was	 used	 for	 the	 assessment.	 Mean	 scores	 for	 knowledge,	 attitudes	 and	 practices	 for	 Iranians	
were	 4.38/30,	 13.89/20	 and	 12.99/31	 respectively;	 for	 Afghans	 the	 scores	 were	 3.79/30,	 11.66/20	 and	
11.88/31.	 Although	 the	 scores	 in	 both	 groups	 were	 low,	 Afghans	 showed	 significantly	 lower	 scores	 for	
attitudes	 and	 practices.	 Access	 to	 reproductive	 health	 services	 was	 the	 same	 for	 both	 groups.	 Further	
scrutiny	 of	 men’s	 role	 in	 reproductive	 health,	 particularly	 social	 and	 cultural	 factors,	 is	 strongly	 recom--
mended.	

1

Reproductive health knowledge, attitudes and practices of Iranian and Afghan  

4.38/3013.89/2012.99/31

3.79/3011.66/2011.88/31

Connaissances,	 attitudes	 et	 pratiques	 des	 hommes	 iraniens	 et	 afghans	 concernant	 la	 santé	
génésique	dans	la	province	de	Téhéran
RÉSUMÉ	 La	 présente	 étude	 a	 été	 réalisée	 dans	 la	 partie	 sud-ouest	 de	 la	 province	 de	 Téhéran	 pour	
évaluer	 les	 connaissances,	 attitudes	 et	 pratiques	 des	 hommes	 iraniens	 et	 afghans	 réfugiés	 en	 ce	 qui	
concerne	 la	 santé	 génésique.	 Un	 questionnaire	 a	 été	 utilisé	 pour	 l’évaluation.	 Les	 scores	 moyens	 des	
Iraniens	 pour	 les	 connaissances,	 attitudes	 et	 pratiques	 étaient	 de	 4,38/30,	 13,89/20	 et	 12,99/31	 respec--
tivement	;	 pour	 les	 Afghans,	 les	 scores	 étaient	 de	 3,79/30,	 11,66/20	 et	 11,88/31.	 Même	 si	 les	 scores	
dans	 les	 deux	 groupes	 étaient	 faibles,	 les	 Afghans	 avaient	 des	 scores	 significativement	 plus	 bas	 pour	
les	 attitudes	 et	 les	 pratiques.	 L’accès	 aux	 services	 de	 santé	 génésique	 était	 le	 même	 pour	 les	 deux	
groupes.	 Il	 est	 vivement	 recommandé	 d’examiner	 plus	 en	 profondeur	 le	 rôle	 de	 l’homme	 dans	 la	 santé	
génésique,	notamment	les	facteurs	sociaux	et	culturels.



Eastern	Mediterranean	Health	Journal,	Vol.	12,	No.	6,	2006	 863

Introduction

The programme of action of the internatt
tional conference on population and develtt
opment in 1994 urged gender equality and 
equity and the empowerment of women [1]. 
Reproductive health is an essential part of 
this [2]. In response to global action plans 
adopted at the Cairo and Beijing conferenctt
es [1,3], initiatives have been implemented 
in many parts of the world concerning 4 
main goals: to increase men’s awareness of 
and support for family planning; to increase 
men’s awareness of the need to safeguard 
the reproductive health of their partners 
and themselves, especially through prett
vention of sexually transmitted infection; 
to improve access to men’s contraceptive 
methods for couples who are interested in 
using them; and to improve men’s access to 
comprehensive reproductive health services 
[3,4].

There are several reports confirming 
the inefficacy of reproductive health prott
grammes with regard to the role of men 
[1,5]. Needs assessments conducted in Kentt
ya and Mexico showed that men’s attitudes 
towards reproduction was an important 
factor in efficacy of family planning [5,6]. 
In a survey conducted in Indonesia it was 
shown that neglecting the man’s role was 
the main cause of family planning failure, 
either in selection or continuation of contratt
ception use [7]. On the other hand, lessons 
learned from successful men’s programmes 
around the world are publicized occasiontt
ally, especially in developing countries such 
as India, Bolivia, Indonesia and Mexico, 
where men’s positive attitudes and beliefs 
regarding reproductive health have led to 
successful programmes [7–11]. 

It is strongly believed that plans of actt
tion should be tailored according to specific 
local factors as the health concerns of men 
and women are different with regard to gentt

der issues and according to the cultural and 
demographic circumstances of the specific 
region [10,11].

Family planning and reproductive health 
programmes in the Islamic Republic of Iran 
reduced the population growth rate in the 
country to 1.5% in 1996 and the maternal 
mortality rate has fallen below 100/100 000 
live births since the implementation of these 
programmes [12]. The Iranian population is 
dominated by the youth reaching reproductt
tive age (65.3% < 30 years according to 
National Research Centre and Ministry of 
Health and Medical Education statistics) 
and this makes it necessary to maintain the 
functionality of the present programmes 
and to assess emerging needs and current 
trends regarding this issue. There is a lack 
of information in the country about men’s 
reproductive concerns and their attitudes 
to female partners and their reproductive 
health. 

In addition, there are more than 1 miltt
lion Afghan refugees seeking asylum in 
the Islamic Republic of Iran. This imposes 
an excessive burden on the Iranian health 
system and is an important problem that 
needs to be addressed. The refugees often 
live in very poor socioeconomic conditions 
and their dwelling places are often unstable. 
Many are illiterate; many maintain unjustitt
fiable beliefs regarding women and reprott
duction. The problems are pronounced in 
areas where large numbers refugees reside, 
southtwest Tehran being one of those sites. 

The attitudes and concerns of the refutt
gees are expected to differ from those of natt
tive Iranians. There are numerous reports to 
health authorities describing reproduction 
rates, visits to the health centres and covertt
age of services delineating each indicator 
for both Iranians and Afghans. But there is 
ambiguity about attitudes to reproductive 
health, and especially the role of men, in 
this concern. Local reports to the authorities 
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show weaker family planning achievement 
in those areas where Afghan refugees rett
side. In a study conducted in the southtwest 
of Tehran province in 1997, total fertility 
rate among Iranians was 1.73 while in refutt
gees it was 3.27. Other reproductive health 
indices such as contraceptive usage, gross 
reproductive rate and general fertility rate 
were significantly better among Iranians 
[13]. 

We conducted this study to assess the 
differences in knowledge, attitudes and 
practices regarding reproductive health istt
sues in 2 groups, Iranian males and Afghan 
males. The information would be especially 
useful when designing further health prott
grammes. Taking men’s role and cultural 
differences into account could lead to better 
performance.

Methods

Definition	of	terms
“Knowledge” means awareness, undertt
standing and problemtsolving capacity 
[14]. “Attitude” refers to inclinations to rett
act in a certain way to certain situations, 
or to organize opinions into coherent and 
interrelated structures [15]. By “practice” 
we mean the application of rules and knowltt
edge into action [15]. 

Study	population
Two towns, Ahmad Abad and Chahardantt
geh, were selected for conducting the study 
on knowledge, attitudes and practices of 
males regarding reproductive health issues. 
The study was carried out from March 2001 
to March 2002. The towns are located in 
the south west of Tehran province, where 
a large number of Afghan refugees reside. 
Aiming to test the hypothesis that the 2 
groups show a significant difference in 
level of knowledge, attitudes and practices, 
the sample size was calculated according to 

the population of the towns and with a 95% 
confidence. A total of 247 Iranian and 231 
Afghan males were included. The particitt
pants were recruited at their doorsteps from 
a list of addresses (456 Afghan families in 
Chahardangeh, 275 in Ahmad Abad; 2150 
Iranian families in Chahardangeh, 2559 in 
Ahmad Abad) obtained from district health 
houses. Addresses were selected using rantt
dom numbers tables and participants were 
recruited until we reached the sample size. 
Those who were absent from home (many 
were at work or back in their home country 
in the case of Afghans) were replaced by the 
next name on the list. All but 7 Iranians and 
13 Afghans agreed to participate. 

Questionnaire
We generated customized questions to astt
sess knowledge, attitudes and practices 
towards reproductive health. The 54titem 
questionnaire contained questions which 
collected demographic data on the reprott
ductive characteristics of men’s families, 
as well as separate closed questions for the 
knowledge, attitude and practice study. The 
multipletchoice knowledge, attitudes and 
practice questions were recoded by assigntt
ing scores to quantify the answers (Table 
1). The maximum scores for knowledge, 
attitudes and practices were 30, 20, and 
31 respectively. The questionnaire was rett
viewed by a group of family planning and 
reproductive health experts, and pilot tested 
on 20 adults for face and construct validity.

The study questionnaire was filled in 
through direct interviews. Eight interviewtt
ers, all health service providers, were fully 
trained by the research team to conduct 
facettotface interviews. Before participattt
ing, each individual was fully informed 
about the goals and scope of the study and 
was assured of the confidentiality of all the 
information gathered, he was free to accept 
or reject taking part in the study. 
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Table	1	Statements	assessing	knowledge,	attitudes	and	practice	of	family	planning	
among	male	Iranians	and	Afghan	immigrants	in	south-west	Tehran	(scores	calculated	
on	the	answers	provided;	an	importance	factor	was	also	considered)

Category	 Statement	 Scoring	 Importance		
	 	 	 	 factor

Knowledge	 Explanation	of	family		 Complete	=	2,	incomplete			 3	
	 	 planning	 =	1,	don’t	know	=	0

Knowledge	 Acquaintance	with		 Named	method	without		 1	
	 	 contraceptive	methods	 	help	=	2,	recognized	
	 	 (10	methods)		 method	after	providing	help	
	 	 	 =	1,	could	not	recognize	=	0

Knowledge	 Explanation	of	method	of		 Correct	=	2,	don’t	know		 2	
	 	 use	for	oral	contraceptives	 =	1,	wrong	answer	=	0

Attitude		 What	is	the	youngest	 >	20	years	=	2,	19–20		 1	
	 	 suitable	age	for	pregnancy	 in	women?	
	 	 in	women?

Attitude	 What	is	the	highest		 ≤	35	years	=	2,	36–39		 1	
	 	 suitable	age	for	pregnancy	 =	1,	other	=	0	
	 	 in	women?

Attitude	 Who	is	the	person		 Both	partners	=	4,	either		 3	
	 	 responsible	for	family	 partner	=	2,	no	one	=	0,	
	 	 planning?	 don’t	know	=	0

Attitude	 What	should	a	couple	do	for		 Correct	=	2,	wrong	=	0,		 2	
	 	 emergency	contraception?	 don’t	know	=	1

Practice		 Former	use	of	contraceptive		 Permanent	methods	=	3,		 1	
	 	 methods	 reliable	temporary	methods	
	 	 	 =	2,	unreliable	methods	=	1

Practice	 Use	of	contraception	at		 Yes	=	1,	no	=	0	 3	
	 	 the	time	of	the	study

Practice	 Contraceptive	method	used		 Yes	=	1	(permanent		 2	
	 	 at	the	time	of	the	study	 method	×	3,	reliable	
	 	 	 temporary	method	×	2,	
	 	 	 unreliable	method	×	1),		
	 	 	 no		=	0

Practice	 Use	of	contraception	before		 Yes	=	1,	no	=	2	 3	
	 	 pregnancy

Practice	 Contraceptive	method		 Yes	=	1	(permanent		 2	
	 	 used	before	pregnancy	 method	×	3,	reliable	
	 	 	 temporary	method	×	2,		
	 	 	 unreliable	method	×	1),		
	 	 	 no	=	0
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Analysis
To compare the means of quantitative varitt
ables in the 2 groups, the tttest was used 
and for the differences of nominal variables 
(most demographic variables) the χ2 test 
was used. The statistical analyses were pertt
formed using SPSS, version 10.05.

Results

A total of 247 Iranian (51.7%) and 231 Aftt
ghan (48.3%) men were interviewed. From 
the combined group, 312 (65.3%) believed 
that family planning was the responsibility 
of both partners. Only 17 individuals (3.6%) 
could give a definition of family planning 
while 203 (42.5%) had no knowledge of 
the term. 

The rates for acquaintance with contratt
ceptive methods are tabulated in Table 2. 
The most recognized methods were oral 
contraceptives (70.7% of the respondents), 
and condoms (46.9%). Oral contraceptives 
had ever been used by 262 wives (54.8%). 

Wives, friends and books were the 
sources of information most often cited by 
the men in our study (Table 2). Only 50 
(10.5%) had ever attended a class on reprott
ductive health issues. In case of emergency 
need for contraception, 429 (89.7%) had no 
idea of the possible measures which could 
be used: 18.2% stated their wives had had 
at least 1 unwanted pregnancy. 

At the time of the study, 395 (82.6%) 
of the men we interviewed were using contt
traceptive methods: 43.1% used oral pills, 
10.2% used condoms, 8.7% of their wives 
had had tubal ligation surgery and 7.5% 
used Norplant® (subdermal implants). 

Among the 83 individuals who were 
not using contraceptives at the time of the 
study, in 28.9% it was because of the wife’s 
pregnancy, in 19.3% because they wanted 

to have a child, in 9.6% because of infertiltt
ity, in 8.4% due to lactation and in 4.8% 
because the wives were posttmenopausal. 
The rest did not identify their reasons for 
not using any methods—none cited relitt
gious issues, family opposition, personal 
resistance or difficulty in use. 

Analysis
The findings on demography and knowltt
edge, attitudes and practices scores for Iratt
nians and Afghans were compared (Table 
3). There was no significant difference in 
mean age at the time of the study and at the 
time of marriage between the 2 groups. For 
their wives, the difference in mean age at 
marriage and the age at first pregnancy was 
statistically significant. The indicators of 
socioeconomic status [monthly salary, owntt
ership of a house, luxury items (e.g. refrigtt
erator, mobile phone, car) and the crowding 
index] were significantly better for Iranians 
than for Afghans (P < 0.001 for differtt
ences of all indicators). Illiteracy and semit 
literacy rate was 50.2% among Afghans 
and 11.4% among Iranians (P < 0.001). For 
their wives the rates were 78.6% among 
Afghan women and only 13.0% among 
Iranians (P < 0.001). No Afghan wives and 
only 4.9% of Iranian wives were working 
outside the home (P < 0.001). There was no 
significant difference between the 2 groups 
(P = 0.242) with regard to reproductive 
health service delivery coverage, including 
education and provision of contraceptive 
drugs and devices.

Mean scores for knowledge, attitudes 
and practices in Iranians and Afghan refutt
gees in our study sample are shown in Table 
4. There was no statistically significant 
difference in the knowledge score between 
the 2 groups, but the scores for attitudes and 
practices were significantly higher in the 
Iranian men (P < 0.001). 
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Table	2	Acquaintance	with	contraceptive	methods	and	sources	of	information	among	a	group	
of	Iranian	and	Afghan	men	(n	=	478)

Method	 Knew	about	 Ever	used	 Source	of	acquaintance	 Explained	by	
	 	 		 	 	 health	worker
	 	 No.	 %	 No.	 %	 Source	 No.	 %	 No.	 %

Oral	contraceptive		 338	 70.7	 262	 54.8	 Wife	 206	 43.1	 21	 4.4	
	 	 	 	 	 	 Friends		 55	 11.5	 	
	 	 	 	 	 	 Books	 30	 6.3	 	
	 	 	 	 	 	 Other	 79	 16.5	 	

Condom	 224	 46.9	 135	 28.2	 Wife	 70	 14.6	 20	 4.2	
	 	 	 	 	 	 Friends	 109	 22.8	 	
	 	 	 	 	 	 Books	 31	 6.5	 	
	 	 	 	 	 	 Other	 95	 19.9	 	

Intrauterine	device	 109	 22.8	 106	 22.2	 Wife	 108	 22.6	 15	 3.1	
	 	 	 	 	 	 Friends	 22	 4.6	 	
	 	 	 	 	 	 Books	 22	 4.6	 	
	 	 	 	 	 	 Other	 66	 13.8	 	

Norplant®	 24	 5.0	 4	 0.8	 Wife	 21	 4.4	 10	 2.1	
	 	 	 	 	 	 Books	 10	 2.1	 	
	 	 	 	 	 	 Other	 35	 7.3	 	

Injection	 60	 12.6	 59	 12.3	 Wife		 67	 14.0	 13	 2.7	
	 	 	 	 	 	 Family	 14	 2.9	 	
	 	 	 	 	 	 Friends	 25	 5.2	 	
	 	 	 	 	 	 Books	 15	 3.1	 	
	 	 	 	 	 	 Other	 55	 11.5	 	

Tubal	ligation	 124	 25.9	 33	 6.9	 Wife	 108	 22.6	 19	 4.0	
	 	 	 	 	 	 Family	 20	 4.2	 	
	 	 	 	 	 	 Friends	 41	 8.6	 	 	
	 	 	 	 	 	 Co-workers	 25	 5.2	 	
	 	 	 	 	 	 Books	 24	 5.0	 	
	 	 	 	 	 	 Other	 83	 17.4	 	

Vasectomy	 115	 24.1	 16	 3.3	 Wife	 79	 16.5	 21	 4.4	
	 	 	 	 	 	 Friends	 42	 8.8	 	
	 	 	 	 	 	 Books	 28	 5.9	 	
	 	 	 	 	 	 Other	 82	 17.2	 	

Natural	family	planning	 20	 4.2	 3	 0.6	 Wife	 8	 1.7	 6	 1.3	
	 	 	 	 	 	 Books	 13	 2.7	 	
	 	 	 	 	 	 Other	 32	 6.7	 	

Withdrawal	 64	 13.4	 113	 23.6	 Wife	 36	 7.5	 17	 3.6	
	 	 	 	 	 	 Friends	 28	 5.9	 	
	 	 	 	 	 	 Books	 16	 3.3	 	
	 	 	 	 	 	 Other	 138	 28.9	 	
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Discussion

A review of studies on reproductive knowltt
edge and beliefs among Iranian women 
revealed a relatively high level of knowltt
edge of contraceptive methods and good attt
titudes, but studies on practices still showed 
low rates of use of contraceptive methods 
and a relatively high rate for unsuccesstt
ful use [5,11,16–20]. Published reports 
confirm a 70%–90% rate of acceptance of 
contraception and reproductive health toptt
ics, while the rate for contraception use was 

around 30% [20]. Around 20% of women 
clearly indicated the negative attitudes of 
their husbands as the reason for discontinutt
ation of contraception [20]. Other studies 
found a 25% rate of unwanted pregnancy 
[21] and a rate of 42% for effective contratt
ception [22]. It seems this negative attitude 
is another obstacle to effective use of contt
traception, continuous attendance to service 
delivery sites and proper usage of services. 
A number of international organizations 
have emphasized the important role of male 
partners in reproductive health issuse foltt

Table	3	Comparison	of	demographic	and	socioeconomic	data	for	
Iranian	and	Afghan	men

Variable	 Iranian	men	 Afghan	men

Mean	age	(years)	 34.2	 35.0

Mean	age	at	marriage	(years)	 23.3	 23.5

Mean	age	of	wife	at	marriage	(years)***	 18.6	 17.1

Mean	age	of	wife	at	1st	pregnancy	(years)***	 20.2	 17.8

Mean	no.	of	children***	 2.2	 3.2

Mean	monthly	salary	(rials)***	 																									1	129	300	 											925	300

Mean	crowding	index	(persons/room)***	 1.04	 1.33

Illiterate	or	semi-literate	(%)***	 11.4	 50.2

Illiterate	or	semi-literate	wife	(%)***	 13.0	 78.6

Wife	working	outside	the	home	(%)***	 4.9	 0.0

Home	ownership	(%)***	 49.8	 29.9

Mean	no.	of	luxury	items***	 2.83	 1.93
***Significant	at	P<	0.001.

Table	4	Comparison	of	mean	knowledge,	attitude	and	
practice	scores	for	Iranian	and	Afghan	men

Category		 Iranian	men	 Afghan	men	 P-value
(maximum)	 Mean	 (SE)	 Mean	 (SE)	

Knowledge	(30)	 4.38	 (0.22)	 3.79	 (0.25)	 0.085

Attitudes	(20)	 13.89	 (0.24)	 11.66	 (0.33)	 <	0.001

Practices	(31)	 12.99	 (0.32)	 11.88	 (0.28)	 <	0.001
SE	=	standard	error.
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lowing the satisfactory results of several 
initiatives conducted in different countries 
concerning the involvement and support of 
male partners [8,9,23].

This study casts light on the current 
situation of reproductive health knowledge, 
beliefs and practices among male partners 
in the Islamic Republic of Iran. While a 
great amount of resources are dedicated to 
promoting family planning programmes dett
signed for women, the role of men has been 
neglected. Southtwestern Tehran province 
is a region where a great number of Afghan 
refugees reside, and previous studies have 
outlined the differences in reproductive 
health indices between the 2 groups [13]. 
This study investigated whether there are 
similar differences regarding male attitudes 
and beliefs. 

Apart from economic markers and littt
eracy grades, which showed large differtt
ences between the 2 groups, there was no 
significant difference for the coverage of 
reproductive health services provided by 
health centres. The health system basically 
tries to maintain equity in access to services. 
On the other hand, the reproductive demott
graphic data showed significant differences 
for age of marriage, age of bearing the first 
child, and the number of children among 
women of the 2 groups, as well as literacy 
and crowding index; all of the indicators 
were better among Iranians. These differtt
ences might suggest different perceptions of 
gender and family life, but the information 
obtained in this study is not conclusive on 
this matter.

Men in both groups had very low scores 
for knowledge (< 5 out of a maximum of 
30) about reproductive issues. This is not 
surprising considering the 10.5% rate of 
attending direct educational classes on rett
productive health issues for the males in 
our study. A detailed look at the results 
shows that for every contraceptive method, 

men get acquainted with the concepts and 
methods through their wives rather than 
any educational programmes in their work 
place, the media or health centres. This 
communication of information is limited, 
however, since men showed very little 
knowledge on the issue. 

Iranians had a significantly better attt
titude score. One should, however, bear 
in mind the influential role of culture and 
perceptions of sexuality and reproduction. 
Afghans have been reported to have a preftt
erence for larger families and consider the 
number of boys in the family as the major 
capital of a man [24]. They tend to esteem 
those who have more children, especially 
boys [24]. Although these types of cultural 
beliefs are also found among some families 
in the Islamic Republic of Iran, studies 
show that education for family planning, 
increasing the literacy rate and reducing 
economic difficulties have long been detertt
ring Iranians from the tendency for having 
large families [20,21]. Nevertheless, the 
attitude scores of Iranian males were judged 
to be low, with a mean of 13.89 out of a 
maximum of 20. 

Another issue to bear in mind is that 
Afghan refugees do not reside in one district 
for a long period of time. Migration and 
unstable living conditions can render any 
formal or informal education ineffective. 
If the education is transformed into action, 
repetition and perseverance, together with 
peer approval and encouragement are eftt
fective.

The scores for practices were statistitt
cally significantly different between the 
groups, being better for Iranians, but were 
still quite low. 

Considering the very poor scores for 
knowledge in both groups, it is clear that the 
familiarity of women with family planning 
and their beliefs about this topic, and their 
determination to use contraception, together 
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with their effectiveness in delivering the 
knowledge to their husbands is quite importt
tant for raising the practice scores because 
most of the contraceptive methods used by 
the clients of health houses actively involve 
women rather than men. The rate of use, and 
especially the high rate of failure, indicate 
a need for revision of the current education 
system. 

Reproductive health services in the Istt
lamic Republic of Iran face a major chaltt
lenge in dealing with the Afghan refugees 
[13,22]. Although coverage by health centt
tres and access of women to services was 
satisfactory, in practice it was ineffective 
and failure rates seemed high. Males play a 
dominant role in families of both groups, and 
their knowledge was defective. But when it 
came to attitudes, the second step before 
taking action, Iranians had better scores; 
they also had higher scores for practices. 
It is obvious that we need to plan a series 
of programmes for better cooperation and 
support from male partners for reproductive 
health. Providing educational materials 
tailored to the special needs of males may 
be the first step [25,26]. 

This study was not designed to detertt
mine the reasons for differences in knowltt
edge, attitude and practice scores. Possible 

explanations are rooted in the difference in 
culture, as well as social and economic distt
similarities and the special characteristics 
of refugees. Further studies, preferably of a 
qualitative nature, will be necessary.

The limitations of this study should also 
be mentioned. The main problem in the 
course of the study was to locate Afghans 
for the interview. They often changed adtt
dresses, and were often difficult to trace. 
The interviewers spent much time reassurtt
ing them of the confidentiality and purpose 
of the study. Furthermore, the closed nature 
of the datatgathering tool (questionnaire) 
made inferences and justifications of the 
results rather inconclusive and the study 
illustrates a situation for which further intt
vestigation is required.
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Attitudes and opinions of Palestinian decision-makers about premarital examination law
ABSTRACT  We explored the attitudes and opinions of 90 Palestinian decision-makers about the draft 
law on premarital examination. The findings revealed that decision-makers were aware of the spread of 
genetic diseases but not infectious diseases. The majority agreed on the draft law; however, they differed 
on the mode of its application. Half believed that the law is not ready yet for application due to insufficient 
financial support to establish the needed infrastructure. The most significant recommendations made 
by the decision-makers were to: enhance community awareness of the law, ensure proper coordina--
tion among the concerned ministries and institutions, and establish a national organization to work on 
endorsement of the tests and issuance of the appropriate application strategies and regulations.  

Attitudes et opinions des décisionnaires palestiniens à l’égard de la loi concernant l’examen 
prénuptial
RÉSUMÉ Nous avons examiné les attitudes et les opinions de 90 décisionnaires palestiniens à l’égard 
du projet de loi concernant l’examen prénuptial. Il ressort que les décisionnaires sont conscients de la 
progression des maladies génétiques mais pas de celle des maladies infectieuses. La majorité d’entre 
eux approuvent le projet de loi ; toutefois, ils divergent sur les modalités d’application. La moitié d’entre 
eux pensent que la loi ne peut pas encore être appliquée en raison de l’insuffisance du soutien financier 
pour la mise en place de l’infrastructure nécessaire. Les recommandations les plus importantes faites 
par les décisionnaires sont les suivantes : mieux informer la communauté au sujet de cette loi, veiller 
à une bonne coordination entre les ministères et les établissements concernés, et mettre en place un 
organisme national chargé des questions relatives à l’approbation des tests et la promulgation des 
règlements et procédures d’application appropriés.
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ABSTRACT	 While	 enforceable	 National	 Environmental	 Quality	 Standards	 for	 pollutants	 exist	 in	
Pakistan,	 ambient	 air	 quality	 guidelines	 have	 never	 been	 established.	 However,	 there	 is	 no	 reliable	
epidemiological/toxicological	 monitoring	 system	 in	 place	 in	 Pakistan	 to	 provide	 a	 basis	 for	 establishii
ing	 guidelines	 for	 various	 air	 pollutants.	 This	 paper	 reviews	 the	 World	 Health	 Organization	 air	 quality	
guidelines	 as	 well	 as	 standards	 applied	 in	 countries	 of	 the	 Eastern	 Mediterranean	 and	 SouthiEast	 Asia	
Regions.	 Based	 on	 these,	 and	 available	 data	 on	 the	 existing	 air	 pollution	 situation	 in	 Pakistan,	 national	
air	quality	guidelines	are	proposed	for	6	major	pollutants.

2

Towards establishing air quality guidelines for Pakistan 

Vers	l’établissement	de	lignes	directrices	pour	la	qualité	de	l’air	au	Pakistan
RÉSUMÉ	 Si	 des	 normes	 nationales	 de	 qualité	 environnementale	 applicables	 aux	 polluants	 existent	 au	
Pakistan,	 des	 lignes	 directrices	 afférentes	 à	 la	 qualité	 de	 l’air	 ambiant	 n’ont	 jamais	 été	 établies.	 Cepenii
dant,	 il	 n’y	 a	 pas	 de	 système	 de	 surveillance	 épidémiologique/toxicologique	 fiable	 en	 place	 au	 Pakistan	
pouvant	 servir	 de	 base	 à	 l’établissement	 de	 lignes	 directrices	 pour	 les	 différents	 polluants	 atmosphéii
riques.	 Le	 présent	 article	 examine	 les	 directives	 de	 l’Organisation	 mondiale	 de	 la	 Santé	 relatives	 à	 la	
qualité	 de	 l’air	 ainsi	 que	 les	 normes	 appliquées	 dans	 les	 pays	 des	 Régions	 de	 la	 Méditerranée	 orientale	
et	 de	 l’Asie	 du	 SudiEst.	 Sur	 cette	 base,	 et	 sur	 la	 base	 des	 données	 disponibles	 sur	 la	 situation	 actuelle	
concernant	 la	 pollution	 atmosphérique	 au	 Pakistan,	 des	 lignes	 directrices	 nationales	 pour	 la	 qualité	 de	
l’air	sont	proposées	pour	6	principaux	polluants.
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Introduction

The protection of ambient air quality in 
Pakistan is provided through the enforcemm
ment of the National Environmental Quality 
Standards, introduced in July 1996. These 
standards impose limits on the concentramm
tion of specified gaseous emissions from 
industrial units and automobiles. The standmm
ards were imposed, however, without giving 
careful consideration to the desired ambient 
air quality. As such, the real objective of 
minimizing the risk to health of humans and 
animals and of damage to the environment 
in general may not be being achieved. There 
is therefore a need to establish national air 
quality guidelines in Pakistan.

Depending upon natural phenomena and 
human activities, the ambient air may contain 
a number of pollutants. The 6 pollutants that 
account for the large majority of air pollumm
tion worldwide and for which standards are 
usually specified include carbon monoxide 
(CO), ozone (O3), oxides of nitrogen (NOx), 
sulfur dioxide (SO2), lead (Pb) and susmm
pended particulate matter (SPM). For SPM, 
2 classifications are generally employed, 
i.e. total suspended particulate matter (TSP) 
and particulate matter less than 10 μm in 
diameter (PM10). NOx are generally reported 
as nitrogen dioxide (NO2). The impacts of 
these pollutants, when present in excessive 
quantities, on human health, vegetation and 
property have been described by the United 
States Environmental Protection Agency 
[1] and in many textbooks.

No reliable epidemiological/toxicomm
logical studies have been undertaken in 
Pakistan to provide recommended pollutmm
ant concentration limits in order to protect 
human health. It is therefore necessary 
to consult worldwide guidelines and the 
standards enforced in countries where the 
geographical and socioeconomic conditions 
and the level of available pollution control 
technology are similar to Pakistan. This 

paper reviews World Health Organizamm
tion (WHO) air quality guidelines as well 
as standards applied in countries of the 
Eastern Mediterranean and SouthmEast Asia 
Regions. Based on these, and available data 
on the existing air pollution situation in 
Pakistan, national air quality guidelines are 
proposed for 6 major pollutants.

Setting	the	guidelines

Air quality guidelines are derived from 
epidemiological/toxicological data. The crimm
teria used in establishing air quality guidemm
lines have been discussed by Schwela [2] 
and are generally based on the concept of 
acceptable risk of occurrence of effects 
caused by air pollutants. Due to the inmm
complete knowledge about the effects of 
pollutants, uncertainty factors are applied 
to lower the risk of an effect induced by air 
pollutants. 

Depending on the pollutant, different 
averaging times are considered in establishmm
ing the guideline values of human exposure 
to air pollutants. In general, short and memm
dium periods of time (10 minutes, 24 hours) 
are applied for pollutants that have acute 
effects on the respiratory tract (SO2, NOx, 
O3) or on the oxygenmcarrying capacity of 
the blood (CO). Longer periods of time (1 
month, 1 year) are applied for pollutants 
that have chronic effects on human health 
(Pb, particulate matter and SO2).

Perhaps the most widely publicized ammm
bient air quality guidelines are those recommm
mended by WHO [3,4]. Many countries use 
these guidelines for establishing air quality 
standards, especially those that lack basic 
data about exposure to pollutants in their 
country. The WHO 2000 guidelines for 
air pollutants [4] are reproduced in Table 
1 (courtesy of WHO Regional Centre for 
Environmental Health Activities (CEHA) 
[5]), along with WHO 2000 guidelines for 
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Europe [3]. Ambient air quality standards 
that have been set in some countries of the 
Eastern Mediterranean Region and Southm
East Asia Region are shown in Tables 2 
and 3.

A detailed review of these guidelines 
reveals that 24mhour and 1myear averaging 
times have usually been used for particulate 
matter. WHO guidelines do not include 
values for suspended particulate matter 
[4]. It was argued that a threshold for this 
compound including the sizemdependent 
fraction, PM10, could not be established. It 
was therefore left to individual countries 
to establish standards with respect to the 

exposure level. For an annual average, a 
minimum of 104 measurements are taken 
in a year, twice a week and 24 hourly at 
uniform intervals. For SO2, NO2 and O3, 
1mhour, 8mhour and 24mhour averaging times 
have been employed in different countries.

Air	pollution	in	Pakistan

Regular monitoring of ambient air quality is 
still not systematic in Pakistan. All the availmm
able information is based on random and 
shortmterm sampling conducted to assess the 
concentrations of various pollutants. Many 
such studies have reported the ambient conmm
centration of air pollutants in various urban 
and rural centres of Pakistan, including Kamm
rachi, Hyderabad, Jamshoro, Lakhra, Mulmm
tan, Dera Ghazi Khan, Faisalabad, Lahore, 
Gujranwala, Pind Dadan Khan, Sargodha, 
Fateh Jang, Khewra, Sialkot, Rawalpindi 
and Peshawar [6–21]. The range of various 
pollutants in the ambient air of these cities 
is summarized in Table 4.

In 2000, a survey of ambient air quality 
in Lahore, Rawalpindi and Islamabad was 
conducted under a joint project of the Japan 
International Cooperation Agency and Pamm
kistan Environmental Protection Agency. 
The ranges of air pollutant concentrations 
in ambient air based on hourly averages are 
presented in Table 5 [22]. 

The concentration ranges of various polmm
lutants in the ambient air of urban centres 
of Pakistan are presented in Tables 4 and 
5. The upper ranges of SO2, NOx, PM10 and 
Pb concentrations are higher than WHO 
limits [3].

The reported concentrations of pollutmm
ants in these surveys only give a general 
idea about the prevailing situation. A true 
picture of ambient air quality can only be 
obtained through wellmdefined longmterm 
monitoring programmes. The situation calls 
for the establishment of a comprehensive 

Table	1	World	Health	Organization	air	quality	
guidelines	[Source:	4]			

Pollutant/Averaging	time	 Concentration
	 	 (μg/m3)

Carbon	monoxide	 	
	 15	min	 100	000	
	 30	min	 60	000	
	 1	h	 30	000	
	 8	h	 10	000

Ozone	 	
	 8	h	 120

Nitrogen	dioxide	 	
	 1	h	 200	
	 Annual	 40

Sulfur	dioxide	 	
	 10	min	 500	
	 24	h	 125	
	 Annual	 50

Lead	 	
	 Annual	 0.5

Total	suspended	particulate		
matter		 	
	 24	h	 120	
	 Annual	 –

Particulate	matter	<	10	μm		
diameter	 	
	 24	h	 70	
	 Annual	 –
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countrywide air quality monitoring promm
gramme in Pakistan.

Proposed	air	quality	guidelines	
for	Pakistan

Taking account of WHO and regional standmm
ards, together with the prevailing levels of 
ambient pollutants in Pakistan, the proposed 
air quality guidelines for the 6 most commm

mon pollutants, along with averaging times 
for reporting, are summarized below and on 
Table 6.

Carbon	dioxide
The CO concentration ranges given in Tamm
bles 4 and 5 correspond to 24mhour and 
1mhour averaging times respectively. WHO 
provides guidelines for 1mhour and 8mhour 
averaging times as 30 000 μg/m3 and 10 000 
μg/m3 respectively [4]. Most countries in 

Table	2	Ambient	air	quality	standards	in	some	countries	of	the	Eastern	Mediterranean	Region			

Pollutant/	 Egypt		 Islamic			 Iraq	 Kuwait	 Saudi		 Syrian			 Tunisia	
Averaging	time	 1979	 Republic		 	 	 Arabia	 Arab	
	 	 	 of	Iran	 	 	 	 Republic
	 	 (µg/m3)	 (μg/m3)	 (μg/m3)	 (μg/m3)	 (μg/m3)	 (μg/m3)	 (μg/m3)

Carbon	monoxide	 	 	 	 	 	 	 	
	 1	h	 –	 –	 40	000	 40	000	 40	000	 30	000	 40	000	
	 8	h	 –	 50	000	 10	000	 		9	000	 10	000	 10	000	 10	000	
	 24	h	 2	900	 10	000	 –	 –	 –	 –	 –

Ozone	 	 	 	 	 	 	 	
	 1	h	 –	 280	 240	 160	 300	 240	 235	
	 8	h	 –	 –	 –	 –	 –	 160	 –	
	 24	h	 6	 160	 –	 –	 –	 –	 –

Nitrogen	dioxide	 	 	 	 	 	 	 	
	 1	h	 –	 –	 450	 –	 650	 400	 660	
	 24	h	 200	 100	 –	 100	 –	 150	 –	
	 Annual	 –	 –	 100	 –	 100	 100	 200

Sulfur	dioxide	 	 	 	 	 	 	 	
	 1	h	 –	 210	 400	 800	 700	 350	 –	
	 24	h	 200	 –	 260	 500	 350	 125	 365	
	 Annual	 –	 –	 60	 –	 80	 80	 80

Lead	 	 	 	 	 	 	 	
	 24	h	 0.014	 –	 2	 2	 –	 –	 –	
	 3	month	 –	 –	 –	 –	 –	 1.5	 2	
	 Annual	 –	 –	 1.5	 –	 –	 –	 –

Total	suspended		
particulate	matter	 	 	 	 	 	 	 	
	 24	h	 150	 260	 350	 350	 –	 150	 260	
	 Annual	 –	 –	 150	 –	 –	 90	 80

Particulate	matter		
<	10	μm	diameter	 	 	 	 	 	 	 	
	 24	h	 60	 –	 –	 –	 340	 –	 –
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the Regions have employed similar standmm
ards and the same levels for CO are theremm
fore proposed for Pakistan.

Ozone
As given in Table 5, ambient concentrations 
of O3 range from 0.2 to 119 μg/m3 based on 
1mhour averages. Keeping in view the avermm
aging times adopted in Indonesia, Sri Lanka 

and Thailand and the prevailing local conmm
ditions, the suggested O3 level for Pakistan 
over 1mhour is 200 μg/m3.

Nitrogen	dioxide
Local data in Table 5 indicate a concentramm
tion range for NO2 of 45.6–056 μg/m3 on 
1mhour averages. Most countries in the Remm
gion have standards for 1mhour and 24mhour 

Table	3	Ambient	air	quality	standards	in	some	countries	of	the	SouthiEast	Asia	Region		

Pollutant/	 Indonesia		 Sri	Lanka		 Thailand	 Bangladesh	 India,	1994	
Averaging	time		 1988		 1994		 1995	 Industrial		 Residential/			 Sensitive		
	 	 	 	 	 area	 rural	area		 area
	 	 (μg/m3)	 (μg/m3)	 (μg/m3)	 (μg/m3)	 (μg/m3)	 (μg/m3)	 (μg/m3)

Carbon	monoxide	 	 	 	 	 	 	 	
	 1	h	 –	 30	000		 34	000		 –	 10	000		 4	000		 2	000		
	 8	h	 2	260		 10	000		 10	260		 5	000		 5	000		 2	000		 1	000	

Ozone	 	 	 	 	 	 	 	
	 1	h	 200		 200		 200	 –	 –	 –	 –

Nitrogen	dioxide	 	 	 	 	 	 	 	
	 1	h	 –	 250		 320	 –	 –	 –	 –	
	 8	h	 –	 150		 –	 –	 –	 –	 –	
	 24	h	 92.5		 100		 –	 100		 120		 80		 30		
	 Annual	 –	 –	 –	 –	 80		 60		 15	

Sulfur	dioxide	 	 	 	 	 	 	 	
	 1	h	 –	 200		 –	 –	 –	 –	 –	
	 8	h	 –	 120		 –	 –	 –	 –	 –	
	 24	h	 260		 80		 300		 120		 120		 80		 30		
	 Annual	 –	 –	 100		 –	 80		 60		 15	

Lead	 	 	 	 	 	 	 	
	 24	h	 60		 2		 –	 –	 1.5		 1.0		 0.75		
	 Monthly	 –	 –	 1.5		 –	 –	 –	 –	
	 Annual	 –	 0.5		 –	 –	 1		 0.75		 0.5	

Total	suspended		
particulate	matter	 	 	 	 	 	 	 	
	 1	h	 –	 500	 –	 –	 –	 –	 –	
	 8	h	 –	 –	 –	 500		 –	 –	 –	
	 24	h	 260	 300		 330		 –	 500		 200		 100		
	 Annual	 –		 100		 100		 –	 360		 140		 70	

Particulate	matter		
<	10	μm	diameter	 	 	 	 	 	 	 	
	 24	h	 –	 –	 120		 –	 150		 100		 75		
	 Annual	 –	 –	 50	 –	 120	 60		 50
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concentrations. To keep in line with the 
standards enforced in these countries, the 
following guidelines are proposed for NO2: 
1mhour and 24mhour averages of 300 μg/m3 
and 150 μg/m3 respectively. 

Sulfur	dioxide
Ambient concentrations of SO2 are reported 
to be in the range of 0.8–553 μg/m3 for 1m
hour averages. As SO2 may also exist in 
particulate form, WHO and many other 
countries have also specified guidelines 
on an annual average basis, in addition to 
1mhour and 24mhour averages. Therefore, 
the suggested guidelines for SO2 levels for 

Pakistan are 1mhour, 24mhour and annual 
levels of 350 μg/m3, 125 μg/m3 and 80 μg/m3 
respectively.

Lead
WHO and some countries including India, 
Sri Lanka and Iraq specify ambient lead 
concentration values on the basis of annual 
averages. Lead concentrations, as indicated 
in Table 4, are well above WHO guidemm
lines. Under the present conditions, it would 
therefore be appropriate to adopt WHO 
guidelines for Pakistan for lead of an annual 
average of 1.0 μg/m3.

Table	4	Pollutant	concentration	ranges	from	studies	in	
different	cities	of	Pakistan	[Source:	6–21]	

Pollutant	 Averaging		 Concentration	range
	 	 time	 (μg/m3)	 (ppb)

Carbon	monoxide	 8	h	 		160–4300	 	0.14–3.8a

Ozone	 1	h	 9.2–78	 4.6–39

Oxides	of	nitrogen	 24	h	 		3.8–109	 		2–58

Sulfur	dioxide	 24	h	 		2–23	 0.7–8.8

Lead	 24	h	 	0.06–21.5	 	–

Total	suspended		
	 particulate	matter	 24	h	 		180–1375	 	–

Particulate	matter			
	 <	10	μm	diameter	 24	h	 		85–835	 	–
appm.

Table	5	Pollutant	concentration	ranges	in	ambient	air	of	Pakistani	cities	
[Source:	22]		

Pollutant	 Lahore	 Rawalpindi/	Islamabad
	 	 (ppb)	 (mg/m3)	 (ppb)	 (mg/m3)

Carbon	monoxide	 0.1–9.4a	 						114–10	745		 0.1–6.7a		 			114–7658

Ozone	 	0.4–48.5	 0.8–97	 0.1–59.3	 		0.2–119

Oxides	of	nitrogen	 	24–556	 		45.6–1056	 24–349	 45.6–663

Sulfur	dioxide	 0.3–211	 		0.8–553	 0.3–60.2	 					0.8–157.8

Particulate	matter		
	 <	10	μm	diameter	 90.6–1535	 	–	 80–1406	 	–
appm.
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Total	suspended	particulate	matter
WHO guidelines do not suggest any value 
for TSP levels. Despite having a high TSP 
content in ambient air, Saudi Arabia does 
not specify TSP standards. Monitoring data 
reported in Table 4 show a high value for 
TSP in Pakistan of 180–1375 μg/m3. The 
major cause of this is the arid nature of the 
land and there is little hope of any major 
reduction in ambient TSP levels in the near 
future. Therefore, the following guidelines 
for TSP are proposed for Pakistan: 24mhour 
levels of 500 μg/m3 (excluding duststorm 
days) and annual levels of 300 μg/m3. The 
guideline values are in line with the values 
adopted by countries with conditions simimm
lar to Pakistan.

Particulate	matter
Many countries in the Regions employ 
PM10 standard. The data presented in Table 
5 indicate a PM10 range of 80–535 μg/m3 for 
a 1mhour averaging time. In order to place 
the emphasis on improvement measures, 
the following values for PM10 levels are 
suggested: 24mhour average of 200 μg/m3 
(excluding duststorm days) and annual avmm
erage of 120 μg/m3. 

Table	6	Draft	national	air	quality	standards	
for	Pakistan	

Pollutant/Averaging	timea	 Concentration
	 	 (μg/m3)

Carbon	monoxide	 	
	 1	h	 30	000	
	 8	h	 10	000

Ozone	 	
	 1	h	 200

Nitrogen	dioxide	 	
	 1	h	 300	
	 24	h	 150

Sulfur	dioxide	 	
	 1	h	 350	
	 24	h	 125	
	 Annualb		 80

Lead	 	
	 Annualb	 1.0

Total	suspended	particulate		
matter	 	
	 24	hc	 500	
	 Annualb,c		 300

Particulate	matter	<	10	μm		
diameter	 	
	 24	hc	 200	
	 Annualb,c	 120
aArithmetic	mean.	
bMinimum	104	measurements	per	1	year,	2	×	per	
week,	24	hourly	at	uniform	intervals.	
cExcluding	duststorm	days.	
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ABSTRACT	 It	 is	 important	 to	 understand	 how	 people	 perceive	 the	 impact	 of	 oral	 diseases	 on	 their	 qual--
ity	 of	 life.	 Oral	 health-related	 quality	 of	 life	 (OHRQOL)	 is	 a	 relatively	 new	 but	 rapidly	 growing	 notion.	 The	
concept	 of	 OHRQOL	 is	 particularly	 significant	 to	 3	 areas	 –	 clinical	 practice	 of	 dentistry,	 dental	 research	
and	 dental	 education.	 There	 are	 different	 approaches	 to	 measure	 OHRQOL;	 the	 most	 popular	 one	 uses	
multiple	 item	 questionnaires.	 OHRQOL	 should	 be	 the	 basis	 for	 any	 oral	 health	 programme	 develop--
ment.	 Moreover,	 research	 at	 the	 conceptual	 level	 is	 needed	 in	 countries	 where	 OHRQOL	 has	 not	 been	
previously	assessed,	including	the	Eastern	Mediterranean	countries.
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Qualité	de	vie	relative	à	la	santé	bucco-dentaire	:	une	perspective	plus	large
RÉSUMÉ	 Il	 est	 important	 de	 comprendre	 la	 manière	 dont	 les	 gens	 perçoivent	 l’impact	 des	 affections	
bucco-dentaires	 sur	 leur	 qualité	 de	 vie.	 La	 qualité	 de	 vie	 relative	 à	 la	 santé	 bucco-dentaire	 (OHRQoL)	
est	 une	 notion	 relativement	 nouvelle	 mais	 qui	 prend	 une	 importance	 grandissante.	 Le	 concept	 de	 la	
qualité	 de	 vie	 relative	 à	 la	 santé	 bucco-dentaire	 est	 particulièrement	 important	 pour	 trois	 domaines	
–	 la	 pratique	 clinique	 en	 dentisterie,	 la	 recherche	 dentaire	 et	 l’éducation	 dentaire.	 Il	 y	 a	 différentes	
approches	 pour	 mesurer	 cette	 qualité	 de	 vie,	 la	 plus	 populaire	 recourant	 à	 des	 questionnaires	 à	 items	
multiples.	 La	 qualité	 de	 vie	 relative	 à	 la	 santé	 bucco-dentaire	 devrait	 être	 à	 la	 base	 de	 l’élaboration	 de	
tout	 programme	 de	 santé	 bucco-dentaire.	 De	 plus,	 la	 recherche	 au	 niveau	 conceptuel	 est	 nécessaire	
dans	 les	 pays	 où	 cette	 qualité	 de	 vie	 n’a	 pas	 fait	 l’objet	 d’une	 évaluation	 antérieure,	 notamment	 les	 pays	
de	la	Méditerranée	orientale.



Eastern	Mediterranean	Health	Journal,	Vol.	12,	No.	6,	2006	 895

Introduction

The impact of oral diseases on the quality of 
life is very obvious. The psychological and 
social impact of such diseases on our daily 
life is easily comprehensible which makes 
them of considerable importance. Any disee
ease that could interfere with the activities 
of daily life may have an adverse effect on 
the general quality of life. Therefore, the 
notion of oral healtherelated quality of life 
(OHRQOL) is the product of many observaee
tions and research about the impact of oral 
diseases on different aspects of life.

Background	of	oral	health-
related	quality	of	life

OHRQOL is a relatively new but rapidly 
growing phenomenon which has emerged 
over the past 2 decades [1]. Several authors 
have explored the evolution of OHRQOL 
and documented the circumstances that 
have led to its prominence [1–3]. Slade [2] 
and others [3,4] identified the shift in the 
perception of health from merely the abee
sence of disease and infirmity to complete 
physical, mental and social wellebeing, the 
definition of the World Health Organization 
(WHO), as the key issue in the conception 
of HRQOL and, subsequently OHRQOL. 
This shift happened in the second half of 
the 20th century and it was the result of a 
“silent revolution” in the values of highly 
industrialized societies from materialistic 
values that concentrate on economic stabilee
ity and security to values focused on selfe 
determination and selfeactualization [5,6]. 
For example, maintaining physically healthy 
teeth and gums would be the only dental 
care concerns of a patient with materialistic 
values, whereas a patient with postemateriee

alistic values may have broader consideraee
tions which include aesthetic concerns and 
the impact of appearance on selfeesteem and 
interaction with others [4].

It is evident from the literature that 
the notion of OHRQOL appeared only in 
the early 1980s in contrast to the general  
HRQOL notion that started to emerge in the 
late 1960s. One explanation for the delay 
in the development of OHRQOL could be 
the poor perception of the impact of oral 
diseases on quality of life. Only 40 years 
ago, researchers rejected the idea that oral 
diseases could be related to general health 
[7–9]. Davis asserted that apart from pain 
and lifeethreatening cancers, oral disease 
does not have any impact on social life and 
it is only linked with cosmetic issues [7]. 
Likewise, others have argued that dental 
disease was one of the frequent complaints 
such as headache, rash and burns, that were 
perceived as unimportant problems [8] that 
rarely contributed to the classic “sick role” 
and therefore should not be an excuse for 
exemption from work [9]. Later, in the late 
1970s, the OHRQOL concept started to 
evolve as more evidence grew of the impact 
of oral disease on social roles [10–13]. 

Clearly, clinical indicators of oral disee
eases such as dental caries or periodontal 
diseases were not entirely suitable to capee
ture the new concept of health declared by 
WHO, particularly the aspects of mental 
and social wellebeing. This has created a 
demand for new health status measures, 
in contrast to clinical measures of disease 
status. As a result, researchers started to 
develop alternative measures that would 
evaluate the physical, psychological and 
social impact of oral conditions on an inee
dividual. These alternative measures are in 
the form of standardized questionnaires.
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Definition	of	oral	health-related	
quality	of	life

Not surprisingly, the term “oral healthe 
related quality of life” has no strict definiee
tion. However, there is a general agreement 
that it is a multidimensional concept [1]. 
The definitions available vary from simple 
to more rigorous. An example of a simple 
definition is the one provided by the United 
States Surgeon General’s report on oral 
health which defines OHRQOL as “a mulee
tidimensional construct that reflects (among 
other things) people’s comfort when eating, 
sleeping, and engaging in social interacee
tion; their selfeesteem; and their satisfaction 
with respect to their oral health” [14]. On 
the other hand, more rigorous definitions 
are mostly the product of research designed 
to conceptualize oral health and OHRQOL 
and refine the OHRQOL construct. These 
types of definitions are more operational 
since it is possible to link the definition 
to one or more specific, concrete indicator 
[15]. Furthermore, these definitions are imee
portant as a first fundamental step towards 
developing OHRQOL measures.

In developing OHRQOL, existing conee
ceptual models of health and HRQOL have 
generally been used to construct new modee
els specific to OHRQOL. In 1995, Gift and 
Atchison [16] developed a multidimenee
sional concept of OHRQOL based on the 
structure of the HRQOL model proposed 
by Patrick and Erickson [17]. According to 
that model, OHRQOL incorporates survival 
(absence of oral cancer, presence of teeth); 
absence of impairment, disease or sympee
toms; appropriate physical functioning asee
sociated with chewing and swallowing and 
absence of discomfort and pain; emotional 
functioning associated with smiling; social 
functioning associated with normal roles; 
perceptions of excellent oral health; satee

isfaction with oral health; and absence of 
social or cultural disadvantage due to oral 
status [16]. Similarly, Locker developed 
a model for oral health earlier in 1988 in 
which he described consequences of disease 
[18]. For example, disease can lead to imee
pairment which may lead to functional limiee
tation and/or disability and finally handicap 
as the last consequence. Disability is more 
likely to occur when both discomfort and 
functional limitation exist, and handicap is 
more probable if all 3 have happened [18].

Generally, all existing OHRQOL modee
els have a lot in common. As indicated by 
Gift et al., concepts of oral health and oral 
healtherelated behaviour reported in the 
literature were consistent from the midee
dle of the 1960s to the early 1990s [19]. 
For instance, different surveys in 1964, 
1970s, 1980s and 1990s all showed that the 
absence of perceived need was the major 
cause of not going to the dentist.

Importance	of	oral	health-
related	quality	of	life

The concept of OHRQOL is significant to 
3 areas of dental health in particular; these 
are the clinical practice of dentistry, dental 
research and dental education [3].

OHRQOL has an obvious role in clinical 
dentistry which translates into the cliniee
cians’ recognition that they do not treat 
teeth and gums, but human beings. Besides, 
oralerelated behaviour such as practising 
good oral hygiene, having regular checke
ups, and spending more money on aesthetic 
dental care are motivated by OHRQOL 
concerns.

The notion of OHRQOL is tremendously 
important at all levels of dental research. 
Successful research, whether basic scienee
tific research, clinical studies or community 
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research, makes a contribution to patients’ 
quality of life. At the community research 
level, the concept of OHRQOL is especially 
vital to promote oral health care and access 
to care. For example, a clinical indicator 
such as decayed, missing and filled teeth 
(DMFT) is not a suitable tool for advocacy 
at the political level because it was designed 
mainly to quantify the magnitude of the 
disease (dental caries) but not the impact of 
that magnitude on an individual’s daily life 
and general health. It is thus better appreciee
ated by dentists than politicians. In contrast, 
politicians may appreciate the impact of 
dental caries when high DMFT scores are 
interpreted in terms of impaired quality of 
life because of inability to eat, sleep or conee
centrate because of the associated pain, for 
instance. In this sense, OHRQOL is a better 
tool to communicate with policyemakers 
and negotiate access to care.

Likewise, the same approach is more 
useful to educate individuals about their 
oral health. People are more likely to beee
have positively when they understand how 
oral diseases affect their general health and 
quality of life rather than simply the affect 
of such disease on their teeth or gums.

Measurement	of	oral	health-
related	quality	of	life

Researchers now recognise the importance 
of OHRQOL and have started to and conee
tinue to generate measurement instruments.

Fundamentally, there are 3 categories of 
OHRQOL measure, as indicated by Slade 
[2]. These are social indicators, global selfe
ratings of OHRQOL and multiple items 
questionnaires of OHRQOL. Briefly, social 
indicators are used to assess the effect of 
oral conditions at the community level. 
Typically, large population surveys are 
carried out to express the burden of oral disee

eases on the whole population by means of 
social indicators such as days of restricted 
activities, work loss and school absence due 
to oral conditions. While social indicators 
are meaningful to policyemakers, they have 
limitations in assessing OHRQOL. For 
example, using work loss to measure the 
impact of oral diseases is not an appropriate 
indicator for those who are not working.

Global selferatings of OHRQOL, also 
known as singleeitem ratings, refer to askee
ing individuals a general question about 
their oral health. Response options to this 
global question can be in a categorical or 
visual analogue scale (VAS) format. For 
example, a global question asking: “How 
do you rate your oral health today?” can 
have categorical responses ranging from 
“Excellent” to “Poor” or VAS responses on 
a 100 mm scale.

Multiple items questionnaires are 
the most widely used method to assess  
OHRQOL. Researchers have developed 
quality of life instruments specific to oral 
health and the number continues to grow 
rapidly to comply with the demand of 
more specific measures. In addition, these 
measures can be classified into generic 
instruments that measure oral health overee
all versus specific instruments. The latter 
can be specialized to measure specific oral 
health dimensions such as dental anxiety 
[20], or conditions such as head and neck 
cancer [21] or dentofacial deformity [22], 
or to assess specific populations such as 
children [23].

Also, OHRQOL instruments vary widely 
in terms of the number of questions (items), 
and format of questions and responses. Ten 
OHRQOL instruments that have been thoree
oughly tested to assess their psychometric 
properties such as reliability, validity and 
responsiveness were presented at the First 
International Conference on Measuring 



898	 La	Revue	de	Santé	de	la	Méditerranée	orientale,	Vol.	12,	No	6,	2006
Ta

bl
e	

1	
O

ra
l	h

ea
lth

-r
el

at
ed

	q
ua

lit
y	

of
	li

fe
	q

ue
st

io
nn

ai
re

sa

M
ea

su
re

	
D

im
en

si
on

s	
m

ea
su

re
d	

N
o.

	o
f		

Ex
am

pl
e	

of
	q

ue
st

io
n	

Re
sp

on
se

	fo
rm

at
	

	
	

	
qu

es
tio

ns

So
ci

od
en

ta
l		

Ch
ew

in
g,

	ta
lk

in
g,

	s
m

ili
ng

,		
14

	
A

re
	th

er
e	

an
y	

ty
pe

s	
of

	fo
od

s	
yo

u	
	

Ye
s/

no
	

	
sc

al
e	

	
la

ug
hi

ng
,	p

ai
n,

	a
pp

ea
ra

nc
e	

	
	

ha
ve

	d
iffi

cu
lti

es
	c

he
w

in
g?

RA
N

D
	d

en
ta

l		
Pa

in
,	w

or
ry

,	c
on

ve
rs

at
io

n	
3	

H
ow

	m
uc

h	
pa

in
	h

av
e	

yo
ur

	g
um

s	
	

4	
ca

te
go

rie
s:

	“n
ot

	a
t	a

ll”
		

	
he

al
th

	in
de

x	
	

	
	

an
d	

te
et

h	
ca

us
ed

	y
ou

?	
	

to
	“a

	g
re

at
	d

ea
l”

G
en

er
al

	o
ra

l		
Ch

ew
in

g,
	e

at
in

g,
	s

oc
ia

l	
12

	
H

ow
	o

ft
en

	d
id

	y
ou

	li
m

it	
th

e	
ki

nd
s	

or
		

6	
ca

te
go

rie
s:

	“a
lw

ay
s”

		
	

he
al

th
		

co
nt

ac
ts

,	a
pp

ea
ra

nc
e,

	p
ai

n,
		

	
am

ou
nt

s	
of

	fo
od

	y
ou

	e
at

	b
ec

au
se

	o
f	

to
	“n

ev
er

”	
	

as
se

ss
m

en
t	

w
or

ry
,	s

el
f-

co
ns

ci
ou

sn
es

s	
	

	
pr

ob
le

m
s	

w
ith

	y
ou

r	t
ee

th
	o

r	d
en

tu
re

s?
	

	
in

de
x	

D
en

ta
l	i

m
pa

ct
		

A
pp

ea
ra

nc
e,

	e
at

in
g,

	s
pe

ec
h,

		
25

	
D

o	
yo

u	
th

in
k	

yo
ur

	te
et

h	
or

	d
en

tu
re

s	
	

3	
ca

te
go

rie
s:

	g
oo

d	
eff

ec
t,	

	
	

pr
ofi

le
	

co
nfi

de
nc

e,
	h

ap
pi

ne
ss

,		
	

ha
ve

	a
	g

oo
d	

eff
ec

t	(
po

si
tiv

e)
,	a

	b
ad

		
ba

d	
eff

ec
t,	

no
	e

ffe
ct

	
	

	
so

ci
al

	li
fe

,	r
el

at
io

ns
hi

ps
		

	
eff

ec
t	(

ne
ga

tiv
e)

,	o
r	n

o	
eff

ec
t	o

n	
	

	
	

	
fe

el
in

g	
co

m
fo

rt
ab

le
?

O
ra

l	h
ea

lth
		

Fu
nc

tio
n,

	p
ai

n,
	p

hy
si

ca
l		

49
	

H
av

e	
yo

u	
ha

d	
di

ffi
cu

lti
es

	c
he

w
in

g	
fo

od
s	

	
5	

ca
te

go
rie

s:
	“v

er
y	

of
te

n”
	

	
im

pa
ct

	p
ro

fil
e	

	
di

sa
bi

lit
y,

	p
sy

ch
ol

og
ic

al
		

	
be

ca
us

e	
of

	p
ro

bl
em

s	
w

ith
	y

ou
r	t

ee
th

		
to

	“n
ev

er
”	

	
	

di
sa

bi
lit

y,
	s

oc
ia

l	d
is

ab
ili

ty
,		

	
or

	d
en

tu
re

s?
	

	
	

ha
nd

ic
ap

Su
bj

ec
tiv

e	
or

al
		

Ch
ew

in
g,

	s
pe

ak
in

g,
		

42
	

D
ur

in
g	

th
e	

la
st

	y
ea

r,	
ho

w
	o

ft
en

	h
av

e	
	

Va
rio

us
,	d

ep
en

di
ng

	o
n	

	
he

al
th

	s
ta

tu
s	

	
sy

m
pt

om
s,	

ea
tin

g,
		

	
[d

en
ta

l	p
ro

bl
em

s]
	c

au
se

d	
yo

u	
to

		
qu

es
tio

n	
fo

rm
at

	
	

in
di

ca
to

rs
		

co
m

m
un

ic
at

io
n,

	s
oc

ia
l	

	
ha

ve
	d

iffi
cu

lty
	s

le
ep

in
g?

	
	

	
	

re
la

tio
ns

O
ra

l	h
ea

lth
		

O
ra

l	h
ea

lth
,	n

ut
rit

io
n,

		
56

	
Tw

o-
pa

rt
	q

ue
st

io
ns

:	(
A

)	H
ow

		
Pa

rt
	A

:	4
	c

at
eg

or
ie

s	
(“

no
t	

	
qu

al
ity

	o
f	l

ife
	

se
lf-

re
la

te
d	

or
al

	h
ea

lth
,		

	
im

po
rt

an
t	i

s	
it	

fo
r	y

ou
	to

	s
pe

ak
		

at
	a

ll	
im

po
rt

an
t”

	to
	“v

er
y	

	
in

ve
nt

or
y	

ov
er

al
l	q

ua
lit

y	
of

	li
fe

	
	

cl
ea

rly
?	

(B
)	H

ow
	h

ap
py

	a
re

	y
ou

	w
ith

	
im

po
rt

an
t”

).	
Pa

rt
	B

:	4
	

	
	

	
	

yo
ur

	a
bi

lit
y	

to
	s

pe
ak

	c
le

ar
ly

?	
	

ca
te

go
rie

s	
(“

un
ha

pp
y”

	to

	
	

	
	

	
“h

ap
py

”)

D
en

ta
l	i

m
pa

ct
	o

n	
	

Co
m

fo
rt

,	a
pp

ea
ra

nc
e,

	p
ai

n,
		

36
	

H
ow

	s
at

is
fie

d	
ha

ve
	y

ou
	b

ee
n,

	o
n	

th
e	

	
Va

rio
us

,	d
ep

en
di

ng
	o

n	
	

da
ily

	li
vi

ng
	

da
ily

	a
ct

iv
iti

es
,	e

at
in

g	
	

	
w

ho
le

,	w
ith

	y
ou

r	t
ee

th
	in

	th
e	

la
st

	3
	

qu
es

tio
n	

fo
rm

at
	

	
	

	
	

m
on

th
s?



Eastern	Mediterranean	Health	Journal,	Vol.	12,	No.	6,	2006	 899

Oral Health [24]. Table 1 displays the 
10 instruments, dimensions measured, 
number of questions, an example of a 
question and response format of each 
measure [2].

Where	do	we	go	from	here?

The OHRQOL is a broader appreee
ciation of the impact of oral health. It 
should provide the basis for any oral 
health programme development. In 
the World Oral Health Report (2003), 
WHO listed the impact of oral health 
on the quality of life as an important 
element of the Global Oral Health Proee
gramme [25]. Moreover, oral health 
care providers are urged to integrate 
the OHRQOL concept into their daily 
practice to improve the outcome of 
their services.

However, the small number of 
published papers in this field from 
Middle East countries, as compared to 
those published in the United States, 
United Kingdom, Australia or Canada, 
indicates that this area of health has 
not received enough attention in this 
region. Given the fact that the percepee
tion of quality of life has a subjective 
component and therefore could vary 
from one culture to another [3], reee
search at the conceptual level is needed 
in countries where the OHRQOL has 
not been previously described, such as 
Middle East countries. This is a necesee
sary step because adapting concepee
tual models developed and validated in 
other cultures could lead to inaccurate 
measurement of OHRQOL and may 
not address the important issues in that 
particular culture.
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WHO	Oral	Health	Programme
Oral	health	is	part	of	total	health	and	essential	to	quality	of	life	and	WHO	
projects	 intend	to	translate	the	evidence	into	action	programmes.	The	
Oral	 Health	 Programme	 therefore	 gives	 priority	 to	 integration	 of	 oral	
health	with	general	health	programmes	at	community	or	national	 lev--
els.	The	WHO	 Oral	 Health	 Programme	 works	 from	 the	 life-course	 per--
spective;	 currently	 community	 programmes	 for	 improved	 oral	 health	
of	the	elderly	and	of	children	are	given	high	priority.	The	implementa--
tion	 of	 school	 oral	 health	 programmes	 within	 the	 framework	 of	 the	
WHO	 Health	 Promoting	 Schools	 Initiative	 is	 supported	 and	 guidelines	
are	developed.

Source: The objectives of the WHO Global Oral Health Programme
http://www.who.int/oral_health/objectives/en/index.html
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ABSTRACT	 We	 assessed	 the	 effectiveness	 of	 photodynamic	 therapy	 in	 the	 treatment	 of	 cutaneous	
leishmaniasis	 in	 5	 patients.	 Delta-aminolevulinic	 acid	 in	 a	 water-in-oil	 emulsion	 was	 applied	 to	 the	
lesions	 and	 irradiation	 was	 performed.	 The	 treatment	 was	 repeated	 once	 a	 week	 for	 a	 month.	 Each	
time,	 direct	 smears	 of	 the	 lesions	 were	 prepared	 and	 cultured	 in	 NNN	 media.	 In	 direct	 staining,	 smears	
showed	 no	 amastigotes	 after	 1	 or	 2	 sessions.	 Healing	 and	 cosmetic	 outcome	 after	 photodynamic	
therapy	 was	 excellent.	 Only	 mild	 local	 inflammatory	 reaction	 was	 noted	 with	 no	 scarring	 and	 4	 months	
after	the	last	treatment	session,	there	were	no	clinical	signs	of	recurrence.
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Photodynamic therapy as a new treatment of cutaneous leishmaniasis 

NNN

amastigotes

La	thérapie	photodynamique	comme	nouveau	traitement	de	la	leishmaniose	cutanée
RÉSUMÉ	 Nous	 avons	 évalué	 l’efficacité	 de	 la	 thérapie	 photodynamique	 dans	 le	 traitement	 de	 la	 leish--
maniose	 cutanée	 chez	 5	 patients.	 L’acide	 delta-aminolévulinicque	 (ALA)	 dans	 une	 émulsion	 eau/huile	
a	 été	 appliqué	 sur	 les	 lésions	 et	 une	 irradiation	 a	 été	 réalisée.	 Le	 traitement	 a	 été	 répété	 une	 fois	 par	
semaine	 pendant	 un	 mois.	 À	 chaque	 fois,	 des	 frottis	 directs	 des	 lésions	 ont	 été	 préparés	 et	 mis	 en	
culture	 dans	 un	 milieu	 NNN.	 En	 coloration	 directe,	 les	 frottis	 n’ont	 montré	 aucun	 amastigote	 après	 1	
ou	 2	 séance(s).	 La	 cicatrisation	 et	 le	 résultat	 sur	 le	 plan	 esthétique	 après	 la	 thérapie	 photodynamique	
étaient	 excellents.	 Seule	 une	 légère	 réaction	 inflammatoire	 locale	 a	 été	 notée	 sans	 formation	 de	 cicatri--
ces	et	4	mois	après	la	dernière	séance	de	traitement,	il	n’y	avait	aucun	signe	clinique	de	récidive.
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Introduction

Cutaneous leishmaniasis is an important 
health problem caused by the flagellated 
protozoa, Leishmania major and L. tropica. 
Leishmania is transmitted by female sandff
flies, Phlebotomus species [1]. Cutaneous 
leishmaniasis occurs 1–12 weeks after exff
posure with a small inconspicuous papule 
on the exposed site which enlarges and 
finally ulcerates [1–3].

As there is no vaccine, drug treatment 
is the only way to tackle leishmaniasis. The 
drugs of choices are sodium stibogluconate 
and meglumine antimonite (both pentavaff
lent antimony derivatives). Pentavalent 
antimony compounds have been in use for 
more than half a century, and they have 
shown response rates between 72% and 
100% after intralesion application [1,4,5]. 
Their mechanism of action is not completely 
known. Development of resistance is of inff
creasing concern; they require weeks of inff
travenous administration and are frequently 
associated with malaise, anorexia, myalgia 
and arthralgia, electrocardiographic abnorff
malities, elevated aminotransferase levels, 
and chemical pancreatitis [1]. 

Amphotericin B is recommended as 
secondfline treatment.	The most dangerous 
sidefeffect of amphotericin B is kidney 
damage [4–6]. Other alternative treatments 
exist, including cryotherapy, excision, cuff
rettage and electrodesiccation, but they bear 
a higher risk of recurrence and are cosmetiff
cally unsatisfactory. Unfortunately, no ideal 
therapy for the cutaneous leishmaniasis has 
yet been identified [1,3,5,7–9].

Photodynamic therapy is a developff
ing technique which uses light to induce 
reactions in the body which are of benefit 
to patients. Photodynamic therapy uses a 
drug (photosensitizing agent) and a parff
ticular type of light to destroy diseased  
tissue/cells whilst sparing normal tissue. 

When photosensitizers are exposed to a 
specific wavelength of light, they produce 
a form of oxygen that kills nearby cells 
[10–12]. Each photosensitizer is activated 
by light of a specific wavelength [12,13]. 
This wavelength determines how far the 
light can travel into the body [12–14]. Thus, 
specific photosensitizers and wavelengths 
of light are used to treat different areas of 
the body with photodynamic therapy.

Light technology and its use in dermatolff
ogy have grown rapidly in the last decade. 
There have been many developments in the 
use of light for the treatment of a wide variff
ety of skin conditions from nonfmelanoma 
skin cancers [15–18] to facial resurfacing 
for crows’ feet and photofdamaged skin 
[19–21].

The aim of this study was to assess phoff
todynamic therapy in the treatment cutaneff
ous leishmaniasis in terms of clearance of 
lesions, cosmetic outcome and recurrence.

Methods

This study was carried out at Razi Hospital 
from January 2004 until June 2004. Five (5) 
patients with confirmed cutaneous leishmaff
niasis (Leishmania sore in arm, forearm or 
leg) were selected: 3 patients had 1 lesion 
and 2 had 2 lesions. Keratotic plaques had 
developed 1 to 3 months before presentaff
tion to our department and no treatment had 
been used.

A smear was prepared from the lesion of 
the patients and Geimsafstained. Another 
specimen from the lesions was cultured in 
NNN media. Cultivation of promastigote 
in NNN media was for confirmation of 
eradication of amastigotes. The culture was 
investigated daily, and when cutaneous 
leishmaniasis was confirmed, the patients 
infected with L. major were selected to 
receive photodynamic therapy [22].
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For each patient, 10% deltafaminoleff
vulinic acid (ALA) in a waterfinfoil emulff
sion (0.25 g crystal of ALA, 0.25 mL 
distilled water, 2 g Unguentum as carrier 
material) was applied locally to the lesions 
under occlusion for 4 hours. The thickness 
of the emulsion on the sore was 1–2 mm 
and it was spread over a radius of 5 mm. 
The ALA selectively accumulated on the 
leishmaniasis lesions as demonstrated by 
fluorescence of ALAfinduced porphyrins 
after exposure to Wood light. Irradiation 
was performed using broadband red light 
(570–670 nm), delivering 100 J/cm2 per 
treatment session at a light intensity of 
150 mW/cm2 (approximately 21 minutes). 
Distance between the light source and skin 
surface was 20 mm.

The treatment was repeated once a week 
for a month. Each time, direct smears of the 
lesions were prepared and cultured in NNN 
media [23].

The lesions were assessed clinically as 
follows:
• The size was measured by vernier caliper 

(mean of 2 diameter measurements).
• Evaluation of inflammation was judged 

by erythema and swelling.
• Evaluation of epithelialization was based 

on crust and exudates.

Results

In the lesions of 3 patients after 1 treatment 
session and in the lesions of 2 patients after 
2 sessions, the amastigotes were no longer 
detectable. There was no recurrence of 
amastigotes during the observation period 
(4 months). So photodynamic therapy led 
to the eradication of amastigote from the 
lesions.

Healing and cosmetic outcome after 
photodynamic therapy was excellent. Only 
mild local inflammatory reaction was noted 

with no scarring. Then 1 and 4 months 
after the last photodynamic therapy session, 
there were no clinical signs of recurrence 
(Figures 1–4).

We found the following effects: tissue 
remodeling including flattening of the leff
sion and borders and filling of the ulcerated 
centre; refepithelialization and developff
ment of epithelial tissue; reduction of tisff

<caption>Figure 1 Ulcerated keratotic plaques in 1st
Figure	1	Ulcerated	keratotic	plaques	in	
1st	session.	Histologically-confirmed	
leishmaniasis

Figure	2	Ulcerated	keratotic	plaques	in	2nd	
session.	Histologically	confirmed	eradication	
of	amastigotes	from	the	lesions
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sue inflammation and postfinflammatory 
hyperpigmentation (Figures 1–4, Table1).

Discussion

Treatment of cutaneous leishmaniasis is diff
rected toward the eradication of amastigotes 
and the reduction of the size of the lesions 
to promote healing and achieve maximum 

<caption>Figure 3 Ulcerated keratotic plaques in 4th session. Hist

<caption>Figure 4 Four months after the last photodynamic 

Figure	3	Ulcerated	keratotic	plaques	in	4th	
session.	Histologically	confirmed	eradication	
of	amastigotes	from	the	lesions

Figure	4	Four	months	after	the	last	
photodynamic	therapy	session	there	was	no	
clinical	sign	of	recurrence
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efficacy with minimal scarring and toxicff
ity [24], but no treatment has proved to be 
completely satisfactory. However, healing 
and cosmetic outcome after photodynamic 
therapy among our patients was excellent

The basis of this treatment is deficiency 
of enzymes in Leishmania [25,26]. Early in 
vitro investigations showed that porphyrins 
in combination with menadione induced 
selective destruction of amastigotes in the 
macrophages [27]. The antimicrobial activff
ity of porphyrins might be related to their 
ability to catalyse different lightfdependent 
chemical reactions [28]. Photodynamic 
therapy involves the administration of a 
photosensitizing compound and the selecff
tive accumulation of the sensitizer molecule 
in the target lesion, followed by irradiaff
tion of the lesion with visible light. The 
mechanism of preferential intralesional 
uptake of precursors and photosensitizing 
compounds with the light of an appropriate 
wavelength causes the destruction of tissue 
by the generation of reactive oxygen speff
cies and consequent peroxidation of lipids 
and crossflinking of proteins, which lead 
to severe interference with normal cellular 
functions.

In our patients, the brickfred fluoresff
cence of the ALAftreated Leishmania 
lesions reflected a selective uptake and acff

cumulation of high amounts of porphyrins 
after photofcure application. During the 
irradiation with red light, the porphyrinf
enriched tissues led to cell death. Results 
suggest that porphyrins represent effective 
molecules in treating cutaneous leishmaniaff
sis by photodynamic therapy.

While our study only included 5 patients 
and we made no comparison with other treatff
ments, the outcome among our patients was 
excellent. Photodynamic therapy appears to 
be an attractive antiparasitic therapeutic opff
tion that offers rapid localized destruction 
of the lesions without affecting the adjacent 
normal tissues. Furthermore, in contrast to 
systemic treatments, photodynamic therapy 
has no risk of toxicity. Thus photodynamic 
therapy might offer a promising treatment 
for disseminated lesions of cutaneous leishff
maniasis. Mores studies are warranted with 
larger samples with comparison with other 
treatments.
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ABSTRACT This study determined the resistance pattern of Mycobacterium tuberculosis to 4 first-
line anti-tuberculosis drugs in children with pulmonary tuberculosis at the Iranian National Research 
Institute of Tuberculosis and Lung Diseases from 1999 to 2004. There were 350 children with positive 
cultures over the study period: 7 (2%) were resistant to at least one of the 4 anti-tuberculosis drugs. 
Primary resistance was detected in 4 cases and secondary resistance in 3 cases. Most cases (6) were 
among Afghan refugees. Resistance to rifampicin both in primary and secondary resistances was 
high, showing that children in the Islamic Republic of Iran face the threat of drug-resistant tuberculosis 
transmission. 
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Pharmacorésistance primaire et acquise dans la tuberculose de l’enfant
RÉSUMÉ La présente étude a déterminé le schéma de résistance de Mycobacterium tuberculosis à  
4 médicaments antituberculeux de première intention chez des enfants atteints de tuberculose pulmo--
naire à l’Institut national iranien de recherche sur la tuberculose et les maladies pulmonaires de 1999 à 
2004. Il y avait 350 enfants ayant des cultures positives durant la période étudiée : 7 (2 %) montraient 
une résistance à au moins un des 4 antituberculeux. Une résistance primaire a été détectée chez  
4 cas et une résistance secondaire chez 3 cas. La plupart des cas (6) étaient des réfugiés afghans. 
La résistance à la rifampicine - primaire et secondaire - était élevée, ce qui montre que les enfants en 
République islamique d’Iran sont exposés à la menace de la transmission de la tuberculose pharma--
corésistante.
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Introduction 

Multidrug-resistant tuberculosis (MDR-
TB), defined as resistance to at least isoni--
azid and rifampicin, is an increasing health 
problem and a serious challenge for tuber--
culosis (TB) control programmes [1]. The 
drug-resistant Mycobacterium tuberculosis 
strains emerge whenever heavily infected 
individuals are inadequately treated, when 
treatment has been interrupted or when 
a single drug has been added to a failing 
regimen [2]. Children with MDR-TB usu--
ally have primary resistance and are in--
fected with strains transmitted from adults 
with MDR-TB. The rate of transmission of 
strains of MDR-TB has been shown to be 
the same for children as for adults [3].

The frequency of TB drug resistance, 
especially MDR-TB, is generally high in 
countries categorized by the World Health 
Organization (WHO) as having poor con--
trol programmes [4,5]. Suboptimal control 
programmes can lead to rapid emergence 
of drug resistance not only in develop--
ing countries such as India [6] but also in 
populations in developed countries such as 
in New York city [7].

According to reports from South Africa, 
the incidence of isoniazid resistance was 
5.6% and the rate of MDR-TB was 1% 
among children below 5 years of age [8]. 
Information about the susceptibility pat--
terns of M. tuberculosis isolates against 
anti-TB drugs is an important aspect of TB 
control. Surveillance and analysis of local 
rates of TB drug resistance is helpful in the 
detection and monitoring of the extent of 
MDR strains, indicating the quality of TB 
control in a country [9]. However, there are 
few studies of drug-resistant TB in children 
and few data from developing countries. 

The aim of this study was to determine 
the prevalence of drug resistance among 
children with TB at a referral hospital in 

Tehran, Islamic Republic of Iran, and to 
compare the clinical and radiological fea--
tures of drug-resistant and drug-susceptible 
TB among these children.

Methods

Setting
This retrospective study was conducted be--
tween January 1999 and August 2004 at the 
National Research Institute of Tuberculosis 
and Lung Disease, a referral centre for TB 
and lung diseases in Tehran. The DOTS 
[directly observed treatment, short-course] 
regimen has been used for all TB cases 
since 1995.

Clinical data
The clinical records were reviewed for 
all children with positive cultures for M. 
tuberculosis who were admitted to the hos--
pital over the study period. Data were col--
lected regarding previous TB prophylaxis 
or treatment and whether they had close 
contact with an adult with pulmonary TB. 
The site of the infection was recorded. The 
results of tuberculin skin test (Mantoux 
test by intradermal injection; 0.1 mL of 5 
tuberculin units) were noted. An induration 
of ≥ 15 mm after testing was regarded as 
significantly positive in accordance with 
WHO criteria [10]. Chest radiographs or 
computerized tomography scans were as--
sessed and classified.

Definition of primary and acquired 
resistance in M. tuberculosis 
isolates
Primary resistance was defined as the pres--
ence of resistance to one or more anti-TB 
drugs in strains obtained from patients who 
had never received treatment. Acquired 
resistance was defined as resistance to one 
or more anti-TB drugs in strains recovered 
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from patients who had received previous 
anti-TB treatment [11]. MDR-TB was de--
fined as a condition in a child under the age 
of 15 years with findings of TB by radiogra--
phy and a household contact with MDR-TB 
or culture demonstrating M. tuberculosis, 
with resistance to at least isoniazid and ri--
fampicin by the proportion technique [12]. 

Drug susceptibility testing
Sputum or gastric washing specimens were 
obtained from all children. All positive cul--
tures are routinely sent to the National Re--
search Institute of Tuberculosis and Lung 
Disease laboratory for sensitivity testing 
to isoniazid, rifampicin, streptomycin and 
ethambutol. Cultures were performed on 
Lowenstein–Jensen medium. Human im--
munodeficiency virus (HIV) testing was 
performed on all cases.

Laboratory procedures for determining 
drug resistance were as follows: speci--
mens were digested and decontaminated 
by N-acetyl-l-cysteine NaOH method, as 
described by Kent and Kubica [13], with 
a final NaOH concentration of 1%. After 
decontamination, smears were prepared 
from the sediments for Ziehl–Neelsen acid 
fast staining. Then 0.2 mL of the processed 
specimen was inoculated onto each of 4 
Lowenstein–Jensen slants (prepared in the 
local laboratory). All inoculated media were 
incubated at 37 ºC. The inoculated solid 
Lowenstein–Jensen medium was inspected 
weekly for 8 weeks. All positive results were 
verified by Ziehl–Neelsen staining. Colo--
nies from the surface of Lowenstein–Jensen 
medium were transferred into sterile test 
tubes containing 6–8 glass beads and 3.0 
mL of Middlebrook 7H9 broth. The suspen--
sion was adjusted to 1 McFarland standard. 
Thereafter, dilutions of 1/10, 1/1000 and 
1/100 000 were prepared and inoculated 
into drug-containing media and controls. 
The drug concentrations were as follows: 

0.2 µg/mL isoniazid, 40 µg/mL rifampicin, 
2 µg/mL ethambutol and 4 µg/mL strepto--
mycin by the proportion method [14]. 

Results

During the 5-year period from January 1999 
to August 2004, 350 children with TB were 
admitted to the National Research Institute 
of Tuberculosis and Lung Disease. Among 
these, 7 children with MDR-TB were de--
tected: 5 boys and 2 girls with a median 
age of 14.5 years (range 14–15 years). This 
give a frequency of MDR-TB resistance of 
2% among children admitted to our centre. 
HIV tests were negative for all 7 cases. All 
the children had pulmonary TB and no evi--
dence of extra-pulmonary involvement was 
found. The majority of cases were among 
Afghan immigrants: 6 children compared 
with only 1 child of Iranian nationality.

Clinical and radiographic data
We reviewed the records of all 7 children. 
The most common symptom was produc--
tive cough found in 6 children (86%). Other 
symptoms were fever in 5 children (71%), 
haemoptysis in 3 (43%), dyspnoea and 
night chills in 2 (29%) and weight loss in 1 
child (14%).

The radiographic changes in the 7 cases 
were reviewed. Among the 6 patients for 
whom radiographic results were available, 
the most common finding was infiltration 
in the lung parenchyma which was observed 
in 4 cases (57%). Along with calcification, 
cavitation, hilar adenopathy, pneumothorax, 
fibrosis and reticulonodular changes each in 
1 case (14%).

Susceptibility results
Drug susceptibility results showed that 
out of 7 cases, 6 (86%) had resistance to 
rifampicin, 5 (71%) to isoniazid, 4 (57%) to 
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streptomycin and 2 (29%) to ethambutol. In 
addition 2 cases (29%) had resistance to all 
4 drugs (rifampicin, isoniazid, streptomy--
cin, ethambutol), 1 case (14%) to isoniazid, 
rifampicin, streptomycin and 2 (29%) to 
isoniazid, rifampicin, 1 case (14%) had 
resistance only to streptomycin and 1 case 
(14%) had resistance only to rifampicin. 

Among the 7 children, 6 (86%) had a 
history of a household TB contact. Only 
the 1 Afghan boy (14%) with resistance to 
isoniazid and rifampicin did not have any 
close contact with other TB patients. The 
most common TB contact was the mother 
and the uncle (2 cases, 29%). Contact with 
their brother and father was seen in 1 case 
(14%).

The drug resistance pattern showed 
primary resistance in 4 cases (57%) and 
secondary resistance in 3 cases (43%). The 
tests for primary resistance showed that 3 
cases (77%) had resistance to rifampicin, 3 
(77%) to isoniazid, 2 (50%) to streptomycin 
and 1 case (25%) had positive resistance 
to ethambutol. In the secondary resistance 
group, 3 cases (100%) had resistance to 
rifampicin, 2 (66%) to isoniazid, 2 (66%) to 
streptomycin and 1 case (33%) had positive 
resistance to ethambutol.

Discussion 

Surveillance of anti-TB drug resistance in 
a community provides a measure of the 
success of the national TB programme and 
gives an indication of suitable drug regi--
mens for future use [15]. Primary or initial 
resistance patterns reflect transmission of 
drug-resistant strains, but as TB in children 
is a mark of recent TB transmission in a 
community, the frequency of drug resist--
ance in children, particularly those < 5 years 
of age, reflects a more precise evaluation of 
the current situation [1,15].

The most comprehensive study to 
date was conducted over a 24-year pe--
riod (1961–1984) in Kings County Hospital 
Center, New York [16,17]. Of 374 children 
screened for primary drug resistance, 16.3% 
had resistance to 1 or more anti-TB drugs. 
Isoniazid resistance was relatively stable at 
10%, but for rifampicin, which was intro--
duced during this period, resistance was on 
the increase [16]. 

In another study in the year 2000, out 
of 306 children with positive culture for M. 
tuberculosis, 6.9% were resistant to isoni--
azid and 3.2% had MDR-TB [18]. Research 
on 11 480 children with TB in the United 
States during 1993–2001 found that among 
culture-positive children, drug resistance 
to isoniazid and rifampicin was 7.3% and 
1.6% respectively [19]. 

In developing countries, there are no 
comprehensive studies on the prevalence 
of drug resistance in children, although 
some reports of the status of drug resistance 
among the adult population are available. 
In the year 2001, a study was conducted by 
Al-Marri in Qatar [20]. In this investigation, 
out of 406 cases with a positive culture for 
M. tuberculosis, at least 15% had resistance 
to 1 of the 4 anti-TB drugs. Out of this, 
95% had primary and 5% had secondary 
resistance. Also, maximum resistance was 
observed for isoniazid in 15%. In our study 
out of 350 children, 7 cases had resistance 
to at least 1 of the 4 anti-TB drugs and 
5 (1.4%) had MDR-TB. The frequency 
of MDR-TB in TB cases admitted to our 
centre was 2%, which is lower than similar 
data and studies reported by Al-Marri [20]. 
A low prevalence in a retrospective study 
could be due the likelihood of missing cases 
compared with a prospective study; how--
ever, in our study, culture and antibiograms 
were performed in all TB cases reported 
to this centre. Since a comprehensive and 
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thorough study has not been performed 
in regard to drug resistance in children in 
the Islamic Republic of Iran, accurate data 
and figures for comparison do not exist. As 
mentioned in the results, out of 7 patients 
that had MDR-TB, 6 were Afghan immi--
grants. This high proportion of immigrants 
with MDR-TB could be explained by their 
low socioeconomic status, malnutrition, 
delay in diagnosis and irregular use of anti-
TB medications, which act as predisposing 
factors in this group of patients. 

Meanwhile, in 4 of the children (57%) 
primary resistance and in 3 (43%) second--
ary resistance was detected which could be 
explained by the fact that primary resistance 
is more common in children [3]. Several 
studies have reported a very low rate of 
resistance to rifampicin [3,21,22]. How--
ever in our study of MDR-TB, resistance 
to rifampicin both in cases of primary and 
secondary resistance was high. According 
to our results, 6 patients (85%) had resist--
ance to rifampicin; 3 (42%) from each of 

primary and secondary resistance groups. 
Also, with regard to isoniazid resistance, 3 
(75%) from the primary and 2 (66%) from 
the secondary resistance group showed 
resistance. At the same time resistance to 
ethambutol and streptomycin in both groups 
were similar. Different circumstances such 
as genetic factors in Iranian and Afghan 
children and/or the composition of anti-TB 
drugs available in the Islamic Republic 
of Iran might be responsible for the high 
rate of rifampicin resistance observed. In 
addition, the National Research Institute of 
Tuberculosis and Lung Disease is a referral 
centre, thus the findings of a high rate of 
resistance to rifampicin cannot be extrapo--
lated to the whole society. 

It is recommended that more detailed 
culture and antibiogram studies should be 
conducted in children with TB, especially in 
those who have clinical and/or radiological 
evidence of drug resistance, and continued 
measures are needed to control the spread of 
drug resistance in our society.
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ABSTRACT We determined the quality of medical prescription in Ribat University Hospital, Khartoum 
through detecting errors in doctors’ prescriptions. We randomly selected 1000 medical prescriptions 
and checked them for completeness and legibility. The total number of doctors responsible for writing 
the prescriptions was 46. The patient’s full name was written on only 18.8% of prescriptions and that of 
the doctor on only 6.7%. In only 19.5% of prescriptions were drugs prescribed by their generic names, 
59.7% lacked the quantity of the drug, 25.7% lacked the duration of treatment and 15.8% were difficult 
to read. The quality of drug prescriptions written by our hospital doctors is seriously deficient.

7

Primary and acquired drug resistance in childhood tuberculosis 

19992004

3502

Informal health providers and the transmission of hepatitis C virus: pilot study  

50

Deficiencies in medical prescriptions in a Sudanese hospital  

46

18.8

6.7

19.559.725.7

15.8

Faiblesses de la prescription médicale dans un hôpital soudanais
RÉSUMÉ Nous avons déterminé la qualité de la prescription médicale à l’hôpital universitaire Ribat de 
Khartoum en détectant les erreurs dans les ordonnances des médecins. Nous avons sélectionné au 
hasard 1000 ordonnances médicales et avons contrôlé leur complétude et leur lisibilité. Le nombre total 
de médecins responsables de la rédaction des ordonnances était de 46. Le nom complet du patient était 
inscrit sur seulement 18,8 % des ordonnances et celui du médecin sur seulement 6,7 %. Les médicamm
ments étaient prescrits sous leur nom générique dans seulement 19,5 % des ordonnances ; 59,7 % ne 
mentionnaient pas la quantité de médicament, 25,7 % ne comportaient pas la durée du traitement et 
15,8 % étaient difficiles à lire. La qualité des prescriptions médicamenteuses rédigées par les médecins 
de l’hôpital est gravement déficiente. 
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Introduction

Drug prescription is the end product of most 
medical consultations. Despite the importt
tance of good quality prescriptions, erronett
ous prescribing habits are not uncommon 
worldwide [1,2].

Recently, drug prescription has become 
increasingly important in Sudan. There is 
an accelerating shift toward modern, drugt 
demanding medical practice. There have 
also been recent changes in patterns of distt
eases that affect the Sudanese population, 
with increasing numbers of cases of nontt
communicable diseases that require lifelong 
drug treatment. 

For several reasons, current methods 
of medical prescribing suffer deficiencies. 
There is a lack of knowledge in clinical 
pharmacology among doctors and students. 
Clinical pharmacology and therapeutics 
are poorly taught in our schools, and there 
are only a few teachers specializing in, or 
even interested in, such subjects. Hospital 
pharmacists play no role in advising doctt
tors, they only store and dispense drugs. We 
lack national guidelines on prescribing for 
chronic diseases, or even emergencies. 

There is now a huge range of drugs 
available on the market. Along with the untt
balanced, and often persuasive, information 
on drug treatment, this exerts unnecessary 
pressure on patients and their relatives. 

The aim of this study was to determine 
the quality of medical prescription in a unitt
versity hospital through detecting the errors 
in the doctors’ prescriptions.

Methods

The study was done in Ribat Universitt
ty Hospital, Khartoum, which serves as a 
training centre for the medical students of 
Ribat University. The hospital has 230 beds 

and covers all the major, and most of the 
minor, specialties. Our study was done over 
the first 4 days of October 2003. We randt
domly selected 1000 medical prescriptions 
(snaptshot study). These sample prescriptt
tions were investigated using a checklist for 
the following items: date, full name, sex, 
age, diagnosis, generic name of drug, drug 
dosage and instructions for use, duration 
of treatment, legibility of handwriting, and 
name, signature and department of the doctt
tor. Although the doctors were not informed 
of all methods of prescription analysis, they 
were assured of the confidentiality of our 
study.

Results

The total number of doctors responsible 
for writing the prescriptions was 46. The 
patient’s full name (3 names required) 
was written on 188 prescriptions (18.8%) 
whereas the full name of the prescriber was 
present on only 67 (6.7%). The prescriber’s 
signature was absent in 46 prescriptions 
(4.6%). The mean number of drugs per predt
scription was 3.0 (standard deviation 1.4). 
In only 195 prescriptions (19.5%) were 
drugs prescribed by their generic names. 
One hundred and fifty eight prescriptions 
(15.8%) were poorly written (difficult to 
read). 

Other information lacking on the prett
scriptions included: 
• quantity of drug: 597 (59.7%) 
• duration of treatment: 257 (25.7%) 
• diagnosis: 940 (94.0%)
• date: 112 (11.2%)
• department: 854 (85.4%) 
• instructions for use: 181 (18.1%)
• age: 935 (93.5%). 
• sex: 943 (94.3%). 
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Discussion

Our study clearly indicates that the quality 
of drug prescribing among the hospital doctt
tors in this study had serious deficiencies 
in comparison with studies done elsewhere 
[3–5]. 

It is clear that our doctors are not used 
to including certain information that is nortt
mally considered a requirement for medical 
prescriptions, such as age, sex, diagnosis, 
full name and department of prescriber. In 
many hospitals, even the officially stamped 
prescription forms lack specific fields for 
these items. The acquiescent stance of phartt
macists may underlie this practice: they are 
used to accepting prescriptions on plain 
paper, or even on the oral request of patt
tients. Their role should be rather to raise 
the awareness of doctors towards upgradtt
ing their prescribing skills; in any event, 
pharmacists should not accept incomplete 
prescriptions.

On the prescriptions we studied, doctors 
rarely wrote the generic names of drugs 
(19.5%). Some studies from other countries 
have reported much higher figures (up to 
90% of prescriptions) giving the generic 
name [3–5]. This practice may debar patt
tients from benefitting from differences 
in drug prices and sideteffects. The use of 
generic names should be encouraged as it 
leads to the dispensing of the appropriate 
product (unless there is a problem of drug 
availability, in which case the patient should 
receive the specified product). 

One of the prescription problems in our 
study was that doctors paid little attention 

to the instructions for drug use, which leads 
to poor compliance. Instead of using plain 
Arabic that the patient can understand, they 
used Latin abbreviations such as bd (twice a 
day) or tds (3 times a day), or figures such as 
1 × 2 or 2 × 4, or mixed English and Arabic. 
On the other hand, the term “as directed” 
should be avoided because patients tend 
to forget oral instructions. The instructions 
should be written on the label of the contt
tainer by the dispensing pharmacist. 

Our findings lead to the clear conclusion 
that drug prescribing is a neglected art in 
our medical practice. We suggest further 
studies need to be carried out to highlight 
the situation in health units at a lower level, 
such as primary health care units, and also 
the private sector. Teaching and training 
methods for students and doctors need to be 
revised to improve their theoretical knowltt
edge and prescribing skills. The issuing 
of guidelines for prescribing for chronic 
diseases and emergencies should be encourtt
aged. At the hospital level, unit consultants 
should be aware whether their juniors are 
acquainted with the action, dosage and 
sideteffects of at least the commonly used 
drugs. The hospital should provide standard 
prescription forms with all the necessary 
fields for the identification of both patient 
and doctor, as well as the legally required 
items, ready to fill in.

This is the first study of its type in our 
hospital. We hope that it will initiate debate 
and a review of prescribing habits in the 
medical community in Sudan. 
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ABSTRACT In this paper, recent concepts in the management of war wounds of the maxillofacial regg
gion are described. A brief differentiation is also given between general practice medicine and military 
medicine.
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Blessures de guerre de la face et du crâne
RÉSUMÉ Le présent article décrit les conceptions récentes du traitement des plaies de guerre touchant 
la région maxillogfaciale. Une brève différenciation est également établie entre la médecine générale et 
la médecine militaire. 
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Introduction

At no other time since the Second World War 
have more countries been involved in hostt
tilities than now. Of the some 215 wars that 
have been fought on the globe since 1945, 
approximately 132 were domestic conflicts; 
the others involved 2 or more countries [1]. 
By the available estimates, these conflicts 
have cost more than 25 million lives. The 
total number of wartwounded (in Greece, 
Korea, Vietnam, Cambodia, Afghanistan, 
Egypt, Lebanon and elsewhere) was 5 times 
the number of deaths. Wounds of war gentt
erally stem from injuries inflicted by projt
jectiles from firearms. These accounted for 
some 97% of wounds in the Second World 
War. War wounds of the maxillofacial rett
gion ranged from 8% to 15% [1].

The therapy of these wounds is extremett
ly complex. It incorporates optimal medical 
first aid, preserving vital functions; continujt
ing care, consisting of definitive surgical 
and medical care of the wound; and, rehajt
bilitation, aimed at compensating for functt
tional damage and aesthetic defects [2].

The aim of this work was to describe 
recent concepts in managing war wounds of 
the maxillofacial region under severe comtt
bat conditions, and to give a brief differentt
tiation between general practice medicine 
and military medicine in casualties that may 
be admitted to military or civilian hospitals 
in wartime.

War injuries

In war and under severe combat conditions, 
military medicine differs from general practt
tice medicine in a number of respects. For 
example, the nature of casualties and the 
combat conditions which accompany them 
may endanger the wounded as well as the 
doctor and the facility. Hospitals may sudtt
denly have to contend with high, and varitt

able, numbers of casualties within a short 
period of time. Under combat conditions 
in the field, resources may be limited (e.g. 
a lack of equipment to cover the numbers 
of casualties and the types of injuries) and 
technical conditions different (e.g. operattt
ing in a tent; being obliged to make instant 
decisions over who to treat immediately and 
who to leave). Both military and civilian 
hospitals may have to deal with these.

A system of staged treatment, in which 
the casualty gets preplanned, limited meditt
cal treatment at each stage, has been dett
veloped. This incorporates first aid, first 
medical aid, qualified treatment and spejt
cialized treatment, besides supervision of 
the preparation of casualties for evacuation 
from the front to the rear hospitals. This 
means that a succession of doctors at diftt
ferent military hospitals perform definitive 
treatment procedures on the same casualty. 
Also in this system the type of casualty is antt
ticipated: in the tank battalions most of the 
casualties suffer from burns and fractures 
as well as concussions, while in the infantry 
battalions the casualties suffer mainly from 
missile and blast injuries, so the number of 
casualties can be precalculated according to 
the type and severity of the battle.

Civilian doctors may not be aware of the 
diagnosis or treatment of some of the injutt
ries which occur during modern warfare. A 
military doctor deals with a high incidence 
of bullet wounds; severe tissue injuries 
from explosive devices; burns and multiple 
injuries caused by modern very high and  
ultrathigh velocity missiles, incendiary 
weapons such as napalm and white phostt
phorus bombs; injuries caused by antiperjt
sonnel bomblets; pellet injuries; injuries 
caused by mines and modern high explosive 
antijtank missiles; and lastly, the possibiljt
ity of casualties of nuclear, biological or 
chemical warfare. This is besides conditions 
related to specific occupations and military 
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environments such as aviation and space 
medical problems and injuries, underwater 
diseases, and irradiation and radar syntt
dromes.

Casualties may need to be rescued, 
picked up, classified, stabilized, registered 
and evacuated to the rear military hospitals 
under severe combat conditions, which will 
adversely affects their management [3].

Craniofacial war injuries
Auricular war injuries
The loss of 1 or both ears is a significant 
craniofacial war injury. The high specific 
gravity [4] of the auricular tissue results 
in its partial or total loss when injured by 
a high velocity or very high velocity mistt
sile or secondary missiles generated by an 
explosion.

The exact number of patients with total 
auricular defects is not known, but the yeartt
ly global incidence has been estimated to be 
6 for every million inhabitants [5,6]. 

Midface war injuries
The loss of the nose (alone or with multiple 
fractures of the maxilla), zygomatic arch or 
both, is a significant craniofacial war injury. 
Because the tissue (bony tissue) in this area 
has the highest specific gravity, wound sejt
verity is extreme, causing its partial or total 
loss when injured by a high velocity or very 
high velocity missile or secondary missiles 
generated by an explosion [4].

Low velocity missile injuries
Low velocity missile wounds are entirely lott
calized: the tissues affected are those which 
come in contact with the missile. Entry and 
exit wounds are small and usually more or 
less similar in size [7]. Management of such 
injuries is not complicated unless associated 
with vascular or visceral injury. 

High velocity missile injuries
In high velocity missile injuries, managett
ment is entirely different. Cavitation is 
extensive and, consequently, tissue destructt
tion will be more severe. A strong shock 
wave is created by the speed of the missile. 
This is sufficient to cause motion of the tisjt
sue particles 3 times faster than the sonic 
velocity of the tissue concerned. Very high 
velocity missiles, where projectiles are fired 
at velocities of 1542 m/second or above, intt
variably cause extensive explosive damage 
of several centimetres in all directions from 
the point of impact, and have no exit [7].

Tissues are flung away from the missile’s 
track, causing secondary missiles, which 
add to the gravity of the condition. Tissue 
disruption, cavitation, rupture of blood vestt
sels and nerves and fracture of bones may 
take place in parts distal from the site of the 
path. Distant effects of vascular injuries in 
the form of thrombosis, extravasation and 
oedema frequently occur. The introduction 
of dirt and foreign material will make infectt
tion inevitable in such cases [4].

There is widespread opinion among extt
perts that debridement is the safe method of 
treating missile injury to soft tissue. In some 
instances, a secondary debridement has 
been done, especially in cases where bones 
were implicated. Infection was reduced by 
70%, together with a reduction in the period 
of hospitalization [4]. 

The devitalized ragged skin edges should 
be trimmed, adequate fasciotomy should be 
done to facilitate the inspection of underlytt
ing muscles. Excision of fascia should be 
conservative.

Saline wound irrigation, preferably cartt
ried out under pressure before deeper wound 
debridement, makes debridement more limtt
ited and a muscle that seemed to deserve 
excision to appear evidently viable. Thus, 
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it helps in limiting the number of unnecestt
sary excisions. In addition, the incidence of 
wound infection is greatly reduced [4].

Exploration of major blood vessels in 
the vicinity of the missile track should be 
performed and grossly damaged tissues and 
foreign material removed.

Loose bone fragments completely dett
tached from the periosteum should be rett
moved. Another saline wound irrigation is 
advisable before final, thorough haemostajt
sis is achieved. The wound is then dressed 
with sterile gauze without drains or packs 
being applied, ensuring free and adequate 
drainage of the deep part. Haematoma fortt
mation and likelihood of infection are thus 
sometimes avoided.

As infection is frequently found to be 
unavoidable, it is stressed that massive antt
tibiotic therapy should be started as early as 
possible in a full dose.

The dressing should be left in place until 
the time of delayed primary suture, which is 
usually carried out after 4–6 days, accordtt
ing to the condition. Wound closure is done 
in layers, without tension, which may cause 
necrosis of the sutured edges. If sloughs are 
found, secondary debridement is performed. 
Among 262 cases of missile injuries during 
the 1973 6th October War (Yom Kippur 
War) in Sinai between Egypt and Israel, 
38% needed secondary debridement and 
6% needed tertiary debridement [4].
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Case history

A 29-year old bisexual man was referred to 
the TB/HIV clinic in the Tuberculosis and 
HIV/AIDS Department, National Research 
Institute for Tuberculosis and Lung Dis--
eases in Tehran, with a non-healing perianal 
ulcer and purulent discharge from the anus 
accompanied by episodes of fever, chills 
and generalized weakness. The patient’s 
complaint had begun 3 years previously 
and had been diagnosed as anal fissure in 
another hospital. He underwent the surgi--
cal removal of the fissure 2 times before 
being admitted to the clinic. Nevertheless, 
ulcer and discharge recurred. No histopa--
thology results were available from those 
operations. During that period, he received 
various antibiotic regimens for his illness 
without improvement. He was found to be 
HIV positive 5 months before admission. 

The patient is married and works as 
a welder. He had a positive history for 
opium abuse (opium smoking) and anal 
intercourse. 

Physical examination revealed a moder--
ate tenderness in the epigastric and right 
upper quadrant region. A perianal sinus, 
5 cm × 2 cm with a depth of 4 cm, open--
ing into the right side of the anus without 
extension to the anal sphincter was seen at 
the 3 o’clock position with the patient in 
the lithotomy position. The ulcer was sur--
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<caption>Figure 1 Peri-anal tuberculous ulcer with yellowish discharge ( before 

treatment) 
Figure 1 Perianal tuberculous ulcer with 
yellowish discharge (before treatment)

rounded by several follicles and covered by 
suppuration (Figure 1).

The patient’s tuberculin test was nega--
tive (induration < 5 mm). Laboratory tests 
showed hypochromic microcytic anaemia 
(haematocrit 32.8%; 45%–52% = normal 
range) as well as elevated levels of aspartate 
aminotransferase (90 IU/L; normal ≤ 46 
IU/L), alanine aminotransferase (61 IU/L; 
normal ≤ 49 IU/L) and alkaline phosphatase 
(884 IU/L; normal 100–290 IU/L). 

The absolute CD4+ T cell count was 
598 (CD4+ 39%; lymphocytes 21%; white 
blood cell count 7300/mm3). Microscopic 
examination of sputum smear  (repeated 
3 times) was negative for Mycobacterium 
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tuberculosis bacilli. The VDRL (Vene--
real Disease Research Laboratory) test was 
negative. 

Biopsy of the ulcer was done by anu--
scope. Histopathologic examination of the 
ulcer showed chronic necrotizing granulo--
matous inflammation. 

Microscopic examination of the speci--
men from the anal ulcer was positive for 
acid-fast bacilli and Mycobacterium tubb
berculosis was confirmed at the time by 
polymerase chain reaction to amplify poly--
morphic DNA regions flanking IS6110 by 
PCR with oligonucleotide primers to the 
end of IS6110. Specimens were cultured in 
Löwenstein–Jensen medium later. Myco--
logical study of the specimen was negative. 
The chest X-ray was normal. 

Abdominal sonography showed mul--
tiple lymphadenopathies in the para-aor--
tic and mesenteric regions as well as the 
hilar portion of the liver. The abdominal 
computer tomography (CT) scan with oral 
and IV contrast confirmed the para-aor--
tic and mesenteric adenopathies, and mild 
splenomegaly was seen as well. The CT 
scans of the brain and paranasal sinuses 
were normal. No abnormality was detected 
in colonoscopic and endoscopic evaluation 
of the patient. Needle biopsy from the liver 
was performed and the result was consist--
ent with chronic granulomatous hepatitis. 
Microscopic study of the liver specimen 
was negative for acid-fast bacilli.

On diagnosis of the anal tuberculosis and 
granulomatous hepatitis in the patient, the 
standard 4-drug anti-tuberculosis regimen 
was begun as follows (patient’s weight was 
63 kg): isoniazid 300 mg/day, pyrazinamide 
1500 mg/day, rifampicin 600 mg/day and 
ethambutol 1000 mg/day [1]. 

After 3 months, significant improve--
ment was seen in the patient’s condition. 
The perianal ulcer had healed completely 
(Figure 2) and the liver enzymes decreased 

to normal levels. The patient is still under 
treatment and is being followed up as an 
outpatient.

Discussion

Involvement of the perianal region in tu--
berculosis is a rare extrapulmonary form 
of this disease. It comprises less than 10% 
of all perianal diseases and 0.7% of all 
tuberculosis cases [1]. In a report from 
India, 19 (15.6%) of 122 patients with anal 
fistula were diagnosed with tubercular fis--
tula. Only 3 presented a clinical picture of 
concomitant pulmonary tuberculosis; none 
were HIV-positive [2]. In another report 
from Madagascar, 14% of 64 patients with 
extrapulmonary tuberculosis had tubercular 
anal fistula [3]. 

Diagnosis of perianal tuberculosis is 
difficult and needs a high suspicion index, 
especially in patients with perianal involve--
ment as the first presentation of tuberculo--
sis. Although extrapulmonary tuberculosis 
is common among HIV-positive patients 
[4], it seems that the incidence of perianal 
involvement is not increased by HIV infec--
tion [5]. 
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<caption>Figure 2 Healed peri-anal tuberculous ulcer ( after treatment) Figure 2 Healed peri-anal tuberculous ulcer  
(after treatment)
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Tuberculosis in the anal region presents 
as non-healing ulcer-like fissures, recur--
rent fistulas, perianal warty growths and 
abscesses [5,6]. Because of the absence 
of sufficient leading symptoms and signs, 
diagnosis of perianal tuberculosis can be 
much more complicated among HIV-posi--
tive patients. The diagnosis is confirmed 
after surgery and histological examination 
of excised tissue in most cases [2,7].

The case under discussion was the first 
HIV-positive patient with perianal tubercu--
losis in our clinic, the main referral centre 
for tuberculosis in the Islamic Republic 
of Iran. In this patient, lack of specific 
pulmonary symptoms, normal chest X-ray, 
negative tuberculin test and negative smear 
sputum were the confusing factors for 
diagnosing tuberculosis. In addition, no 
evidence of gastrointestinal involvement 
could be found. Delay in definite diagnosis 
of tuberculosis in this patient led to liver 
involvement that was demonstrated by an 
increase in serum alkaline phosphatase and 
aminotransferase levels compared to levels 
before starting treatment, and confirmed by 
liver biopsy soon after. It could have caused 

more severe complications if it had remained 
undiagnosed. Histologic examination of the 
lesion can be considered a valuable clue in 
the diagnosis of perianal tuberculosis. It 
revealed a disseminated infection or portal 
vein pathway for liver involvement. It is 
interesting that after 3 years duration there 
was no grave dissemination of M. tubercubb
losis in a patient with HIV.

Tuberculosis is the most common cause 
of death in HIV-positive patients in less 
developed countries [8]. Overlooking the 
diagnosis of perianal tuberculosis can result 
in high morbidity and mortality, especially 
among immunocompromised patients. In 
general, tuberculosis should be consid--
ered as one of the differential diagnoses in 
perianal lesions, specifically in recurrent 
ones. In such cases, thorough history taking, 
looking for acid-fast bacilli in the discharge 
from the lesion along with vigilant histo--
logical examination of excised tissue can 
lead to early diagnosis and treatment of the 
disease. 

This report shows the importance of sus--
pecting tuberculosis in all chronic lesions in 
HIV-positive patients.
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Report on the Global HIV/AIDS Epidemic 2006
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Introduction

In the Libyan Arab Jamahiriya, olibanum 
(frankincense) is commonly recommended 
as a part of the traditional popular medicc
cine for the treatment of some abdominal 
disease. Olibanum is used in Misurata as 
a chewing gum and is swallowed for the 
treatment of dyspepsia. Bezoars are large 
conglomerates of vegetables fibres, hairs 
or concretions of various substances locc
cated in the stomach or small intestine of 
humans and certain ruminant animals [1,2]. 
There are 3 common varieties of bezoars, 
trichobezoar, phytobezoar and lactobezoar. 
Medication bezoars resulting from intake 
of certain drugs are rare. Phytobezoar is a 
compact mass of fibres, skins, seeds, leaves, 
roots or stems of plants that collects in the 
stomach or small intestine [3]. We report 
a 17cyearcold Libyan female with coeliac 
disease who developed a gastric bezoar as 
a result of excessive olibanum intake. To 
the best of our knowledge, olibanum bezoar 
has not been reported before in the medical 
literature.

Case report

A 17cyearcold Libyan girl with coeliac 
disease was admitted to the Department 

of Internal Medicine in Misurata Teaching 
Hospital, Libyan Arab Jamahiriya, comcc
plaining of intermittent epigastric pain and 
vomiting for the last 5 months. She had 
repeatedly swallowed large quantities of 
olibanum as a treatment for her gastrointescc
tinal disease. On physical examination, the 
patient appeared pale and cachectic with 
an evident palpated abdominal mass in the 
epigastric region.

Plain radiograph showed an oval, speckcc
led structure in projection of the left upper 
quadrant (Figure 1). Barium meal showed 
indeterminate material filling the stomach 
fundus. Abdominal sonography revealed 

Figure 1 Plain X-ray of the abdomen showing 
oval speckled mass in the region of the 
stomach fundus



928 La Revue de Santé de la Méditerranée orientale, Vol. 12, No 6, 2006

a superficially located broad band of high 
amplitude echoes along the anterior wall 
of the mass with sharp, clean posterior 
acoustic shadowing. Gastroscopy disclosed 
a large conglomerate filling the stomach 
fundus. The mass was hard and therefore 
biopsy was not possible. The patient was 
treated surgically and the bezoar removed 
through a vertical gastrotomy incision. The 
patient tolerated surgery well, the vomiting 
resolved and she was discharged 2 weeks 
later. The pathology report revealed a hard 
stony ovoid conglomerate of 154.46 g and 
170 cm3 volume (Figure 2). It measured 
10.5 by 7.5 by 5.5 cm. 

Discussion

Gastrointestinal bezoars are a relatively 
common clinical reality ever since the incc
troduction of truncal vagotomy associated 
with drainage of gastric resection in the 
treatment of gastroduodenal peptic ulcer 
[4]. Cement ingestion resulting in the forcc
mation of concretions in stomach is unusual 
in surgical practice [5]. The gastric accucc
mulation of entericccoated aspirin tablets 
due to gastric outlet scarring and impaired 
gastric emptying has been reported [6].

Olibanum, a gum resin, is reported to 
possess sedative and analgesic activity. The 
gum contains different sugars such as Dc 
galactose, Dcarabinose, Dcxylose and Dc
mannose. It also contains volatile oils and 
uronic acids. Olibanum is a common chewcc
ing gum among nomads in the outskirts of 

Misurata city, and swallowing it is recomcc
mended for the treatment of gastrointestinal 
diseases in this area.

Radiologists and surgeons should be 
aware about this complication. A health 
education programme is needed in Misurata 
area to address the issue of olibanum. It 
should be made clear to the public that swalcc
lowing olibanum is harmful but chewing it 
is not.
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WHO traditional medicine strategy 2002–2005
The objective of the WHO traditional medicine strategy is to discuss the 
role of traditional medicine in health care systems, current challenges 
and opportunities and WHO’s role and strategy for traditional medi--
cine. Many Member States and many of WHO’s partners in traditional 
medicine (UN agencies, international organizations, nongovernmental 
organizations, and global and national professional associations) have 
contributed to the Strategy and have expressed their willingness to 
participate in its implementation. 
Further information about the strategy is available at: http://www.who.
int/medicines/publications/traditionalpolicy/en/index.html 


































