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Contamination of drinking water supplies 
with nitrates is an issue of concern for pub-
lic health and environmental health practi-
tioners, mainly because it can be a health 
threat to infants less than 6 months old when 
contaminated drinking water is used to pre-
pare formula milk [1]. Short-term exposure 
to high levels of nitrates in drinking water 
can cause methaemoglobinaemia, known as 
blue baby syndrome, especially in infants 
up to 6 months of age [2,3].

Groundwater is the only source of drink-
ing water in the Gaza Strip region of Pales-
tine, and water supplies from the wells in 
Gaza City, Jabalia and Khan-Younis have 
a high level of nitrates, above the interna-
tional recommended level. In these areas, 
there is high population density; thus much 
of the Gaza population is exposed to high 
nitrates. Gaza Strip faces a serious problem 
of drinking water availability if current 
pumping rates continue or increase with the 
growth of the population and economy [4].

The most common causes of ground-
water pollution in the Gaza Strip are over-
pumping from wells for domestic and agri-
cultural use leading to diminishing ground-
water levels and hence seawater intrusion 
[5], the continuous seepage of wastewater 
[5] and the agricultural chemicals including 
fertilizers which are applied to cropland to 
raise agricultural production, and which 
then permeate the cropland groundwater 
[6]. The underlying problem is the high 
population in the Gaza Strip.

The general objective of this study was 
to evaluate the relationship between nitrate 
concentrations in the drinking water sources 
and the level of methaemoglobin (Met-Hb) 
in infants’ blood in 3 areas of the Gaza 
Strip: Jabalia, Gaza City and Khan-Younis 
and to examine the relationship between 

demographic, socioeconomic, nutrition and 
environmental status and Met-Hb levels 
among infants.



A cross-sectional design was adopted for 
this study which was conducted over 6 
months between the beginning of June 2002 
and the end of November 2002. 


The study group was all 338 infants who 
visited one of the 12 Ministry of Health 
(MOH) primary health care centres for vac-
cination during the study period; these are 
the main health centres in Jabalia, Gaza City 
and Khan-Younis. The distribution by area 
was follows: 43 from Jabalia (12.7%), 199 
from Gaza City (58.9%) and 96 from Khan-
Younis (28.4%). The sample size calcula-
tion was made using Epi-info, version 6 in 
order to determine a representative number 
of subjects. 


The mothers of the study infants were inter-
viewed face-to-face to collect the following 
information: mother’s age, mother’s educa-
tional level, mother’s occupation, father’s 
occupation, family’s source of drinking 
water, type of feeding for the infant (exclu-
sive breastfeeding, complementary foods, 
formula milk) and if formula milk was used, 
how it was prepared. 

Venous blood samples were collected 
from infants into EDTA tubes by a well-
trained laboratory technician and tested for 
haemoglobin (Hb) and Met-Hb. The sam-
ples were promptly sent to the laboratory 
to be tested for compete blood count (CBC) 
using a haematology analyser cell (Dyne 
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1700) and Met-Hb assay using a manual 
spectrophotometric procedure.

The nitrate concentration in the drinking 
water wells of the study areas during the 
study period were taken from the records of 
the Public Health Laboratory of the MOH 
which tests wells twice annually in coordi-
nation with the municipality.


The data was entered into a computer and 
SPSS, version 8, and Epi-Info were used for 
data cleaning and analysis. Data analysis 
was carried out by preparing frequency ta-
bles for all the study variables, defining and 
recoding certain variables and cross-tabula-
tion and advanced statistical analysis. Sta-
tistical relationships between the variables 
and methaemoglobin level were assessed 
using the chi-squared test. P-values < 0.05 
were considered statistically significant. 


The necessary approval to conduct the study 
was obtained from the Helsinki Commit-
tee in the Gaza Strip. Patient confidential-
ity was maintained at all times during the 
study. Approval of the director general of 
the MOH was obtained in order to carry 
out this study following the permission of 
general director of primary health care. The 
idea and theme of the study were fully ex-
plained to the mothers of included infants. 
Both verbal and written methods were used 
in a clearly detailed performance. Assur-
ance and confidentiality were satisfactorily 
attained.




Of the 338 infants, 53.3% were males and 
46.7% were females (Table 1). The mean 
age was 4.5 [standard deviation (SD) 2.6] 

months; 35.8% were aged 1–3 months, 
53.3% > 3–6 months and 10.9% > 6 months. 
The mean weight of the study infants was 
6.3 (SD 1.5) kg. 

The mean Hb level of the study group 
was 10.6 (SD 1.2) g/dL; 58.0% of the infants 
were anaemic (Hb < 11 g/dL) (Table 2).

Approximately a quarter of the infants 
(24.0%) were exclusively breastfed, 13.6% 
were fed only by formula and 62.4% were 
fed by formula in addition to breastfeeding 
(Table 2). Three-quarters of the infants 
(76.0%) were supplemented by foods other 
than milk, and 24.0% were not. The mean 
age of beginning supplementation was 2.5 
(SD 2.0) months. The study showed that 
68.3% of infants were given boiled water. 

The main source of drinking water for 
the families of each study infant was as 
follows: 59.5% of families used tap wa-
ter, 20.4% used treated water, 11.2% used 
home-filtered water and 8.9% used reservoir 
water and water of private wells (Table 3). 
The source of family drinking water varied 
significantly in the different study areas ( 2

= 68.21, P < 0.0001), with tap water being 
more common in Jabalia (79.1% of infants’ 
families), than Gaza City (52.8%) or Khan-
Younis (64.6%).


There was a significant statistical associa-
tion between infant’s age and Met-Hb level 
in blood ( 2 = 47.55, P < 0.0001) (Table 1). 
The proportion of infants with Met-Hb level 
> 5.0% at 1–3 months of age was 17.7%, 
at > 3–6 months of age was 65.9% and > 6 
months of age was 16.5%. The percentage 
of males with raised Met-Hb (54.9%) was 
not significantly different from females 
(45.1%).

There was no significant relationship 
between Met-Hb level and any of the socio-
economic variables: mother’s age, mother’s 
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educational level, mother’s employment, 
father’s employment or family size. 

Concerning the type of milk feeding 
of infants, there was significant negative 
association between Met-Hb level in blood 
and exclusive breastfeeding ( 2 = 97.21, 

P < 0.0001) (Table 2). This result is also 
supported by ANOVA test showing that 
the mean Met-Hb level of infants fed by 
formula was the higher (8%), compared 
with infants fed exclusively by breastmilk 
(3%) (F = 69.33, P < 0.0001). There was 
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a significant positive association between 
Met-Hb level and the use of boiled water to 
prepare formula milk ( 2 = 6.91, P = 0.009), 

where 94.4% of infants with high Met-Hb 
levels were fed by boiled water compared 
with 84.5% of children with low Met-Hb 
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levels. There was a highly significant as-
sociation between the level of Met-Hb and 
supplemental feeding for infants ( 2 = 81.01, 
P < 0.0001) (Table 2).

The findings revealed that there was 
no statistical association between Met-Hb 
and any significant health problems such 
as confusion, chest pain and skin discol-
oration, but there was statistical significant 
association between the level of Met-Hb 
and infants who had diarrhoea ( 2 = 5.3, 
P = 0.017) (Table 2); 12.2% of children 
with raised Met-Hb levels suffered from 
diarrhoea compared with 5.2% with lower 
Met-Hb.

There was also relationship between 
Met-Hb level and weight of infants, where 
the percentage of underweight infants with 
high Met-Hb (11.0%) was more than the 
percentage with low Met-Hb level (5.7%) 
( 2 = 10.46, P = 0.005).

The percentage of anaemic infants with 
a high level of Met-Hb (69.5%) was greater 
than those with low Met-Hb level (52.9%) 
( 2 = 17.36, P < 0.0001) (Table 2). This 
result also was supported by the regression 
test which showed a negative correlation 
between Met-Hb level and Hb level (F = 
25.48, P < 0.0001); a 1% increase of Met-
Hb level in blood was associated with a 0.27 
g/dL decrease of Hb in blood. Moreover, 
there were differences in mean Hb level 

between different age groups, where the 
lowest mean Hb level was infants aged 
> 6 months (10.3 g/dL), and the highest 
in infants aged 1–3 months (10.8 g/dL) 
(ANOVA test, F = 3.21, P = 0.042).

There was a large difference in the level 
of Met-Hb according to the source of drink-
ing water used by the families of infants 
( 2 = 17.77, P = 0.000). The percentage of 
infants with high Met-Hb in the families 
using treated water (14.0%) was approxi-
mately half the percentage of infants with 
low Met-Hb in the families using the same 
sources of water (26.4%) and the same was 
true for filtered water (6.7% versus 15.5%) 
(Table 3). The mean Met-Hb level of infants 
whose families using tap-water was 5.61% 
(SD 2.8%), for treated water 4.54% (SD 
2.6%), for filtered water 4.02% (SD 2.4%) 
and for other (reservoir, private well) 6.13% 
(SD 2.8%) (ANOVA, F = 5.10, P = 0.007).


The results showed that the proportion of 
infants with slightly raised Met-Hb levels 
(i.e. > 3%) was highest in Khan-Younis 
(80.2%) compared with Jabalia (79.0%) 
and Gaza City (74.9%). The percentage 
of infants with a greatly raised Met-Hb 
level (> 8%) was 24.0% from the infants 
of Khan-Younis, 18.5% from Jabalia and 
12.1% from Gaza City (Table 5).
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The overall mean Met-Hb level of the 
study infants was 5.26% (SD = 2.80%) and 
differed significantly between the study 
areas: 5.50% (SD 2.7%) in Jabalia, 4.88% 
(SD 2.6%) in Gaza City and 5.94% (SD 
3.0%) in Khan-Younis (ANOVA, F = 5.10, 
P = 0.007.


The mean nitrate concentration in the drink-
ing water wells of Jabalia was 124 ppm 
(range 71–248), in Gaza City 119 ppm 
(18–244) and in Khan-Younis 195 ppm 
(18–440) [7] (Table 6). These values exceed 
the Palestinian standards, which recom-
mend 70 ppm nitrate in the drinking water 
and the WHO standard of 50 ppm [8].



This study revealed a difference in the per-
centage of infants with raised Met-Hb levels 
in the 3 localities; the infants from Khan-
Younis had the highest methaemoglobin 
level compared with Jabalia and Gaza. A 
study in Palestine in 2000 found a high 
proportion (92.4%) of surveyed children in 
the southern hospital in Khan-Younis had 
Met-Hb levels exceeding the safe level (> 
5%) [9].

By reviewing the analytical data from 
the records of the Public Health Labora-
tory for the local drinking water wells, it 
was found that the highest mean nitrate 
concentration in wells was in Khan-Younis 
(199 ppm) and the lowest was in Gaza City 
(125 ppm). 

There was a similar pattern between the 
Met-Hb levels of the infants and the nitrate 
levels of drinking water in the different resi-
dential areas. Khan-Younis had the highest 
nitrate level in wells and the highest mean 
Met-Hb level among the infants living in 
that area (5.94%). The level of nitrates in the 
drinking water of Gaza City was the lowest, 
and the mean Met-Hb level of infants was 
the lowest (4.90%). These results suggest a 
relationship between the nitrate concentra-
tion in drinking water sources and Met-Hb 
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level in the infant’s blood. This result agrees 
with other studies which suggest that the 
nitrate level in drinking water is the most 
important factor that affects Met-Hb level. 
Ziebarth [10] and Clesceri et al. [11] found 
that few cases of methaemoglobinaemia 
were reported with a water nitrate level of 
less than 50 ppm and most of the cases oc-
curred at a level 90 ppm.

Concerning the age of infants, previous 
studies concluded that infants are more 
susceptible to nitrate toxicity than older 
children or adults. In our study, among 
infants < 6 months the most risky group 
was infants > 3 months compared with age 
1–3 months. This suggests that the effect of 
nitrate concentrations on the Met-Hb level 
in infants begins after starting artificial milk 
feeding or after starting supplemental feed-
ing. Preparing formula and supplemental 
feeds needs drinking water, which is the 
main source of nitrate in this age group. 
This result is supported by the fact that the 
average age of introducing supplemental 
feeding in these infants was 2.5 months. 
Moreover, infants having artificial feeding 
have low gastric acidity, where NADH- 
Met-Hb reductase enzyme is only 50% 
active, and the fetal Hb is more susceptible 
to oxidation than adult Hb [12].

The study revealed no relationship be-
tween the sex of infants and Met-Hb level. 
This result is logical, when there are no 
physiological differences between males 
and females at this age in general and spe-
cifically in the blood system. In addition, 
the sources of drinking water for both sexes 
are the same at this age and there is unlikely 
to be discrimination between the sexes in 
the quantity of feeding or quality of water 
used to prepare formula milk.

Our study showed no significant rela-
tionship between any socioeconomic fac-
tors of families—mother’s age, parental 

educational level and occupation—and the 
infants’ Met-Hb level. This result could 
be explained by the fact that there is insuf-
ficient awareness about the effects of nitrate 
contaminated water on the health of infants 
among most of the population of Gaza 
society, regardless of educational level or 
occupation.

The results of the study strongly sug-
gested that the type of water supply of 
infants’ families significantly affects the 
level of Met-Hb in infants’ blood, where the 
highest proportion of infants with Met-Hb 
level > 5% belonged to families using tap 
water (68.9%) or other sources (10.4%) 
compared to families using treated or fil-
tered water (about 20%). Moreover, the 
mean Met-Hb of infants from families using 
tap water or other sources was higher than 
those who using treated and filtered water 
(4.54% and 4.02% respectively).

It was also observed in this study that 
there was a highly significant correlation 
between the source of water supply and 
the study area. The infants’ families in 
Khan-Younis and Jabalia used tap water 
(64.6% and 79.1% respectively) more than 
the infants’ families of Gaza City (52.8%). 
This explains the higher Met-Hb levels in 
infants from Khan-Younis and Jabalia than 
those from Gaza City. This is attributed to 2 
main factors: first the high level of nitrates 
in the sources of water, second, the higher 
use of other sources or tap water in families 
from Khan-Younis and Jabalia than those 
from Gaza City. It is very important to note 
that these other sources are not monitored 
by any government or non-government 
agency, and the public cannot know if these 
are highly contaminated with nitrate, since 
nitrate is known to be colourless, odourless 
and tasteless [13].

The study has shown that a high propor-
tion of infants with high Met-Hb levels 
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(75.8%) are fed by formula milk or mixed 
feeding. This indicates a strong positive 
correlation between artificial milk feeding 
and high Met-Hb level among infants < 
6 months. On the other hand there was a 
negative correlation between breastfeeding 
and Met-Hb level that means the breastfeed-
ing can be considered as a protective factor 
against raised Met-Hb in infants’ blood. 
This finding suggests that the relationship 
between artificial feeding and high Met-Hb 
level can be attributed to the correlation 
between nitrate contaminated water and a 
high level of Met-Hb. This result agrees 
with other studies which show that the use 
of nitrate-contaminated water to prepare 
infant formula milk is a well-known risk 
factor for methaemoglobinaemia [14]. Fur-
thermore, artificial feeding decreases stom-
ach acidity to lower levels than adults, thus 
allowing the growth of stomach bacteria 
which reduce nitrate-to-nitrite conversion, 
raising the level of nitrates which react with 
haemoglobin to form Met-Hb [15].

The use of boiled water was also posi-
tively associated with raised Met-Hb, as 
approximately 95% of infants with high 
Met-Hb levels were from families who boil 
water before using it. This result is congru-
ent with studies which revealed that the 
concentration of nitrate in water increases 
if the water is boiled [16,17]. This result 
also explains the absence of a relationship 
between Met-Hb level and the educational 
level of infants’ parents. Parents with a high 
educational level may boil water before 
preparing formula to avoid bacterial con-
tamination. However, if they do not know 
about correct practices to reduce the level 
of nitrate concentration in water, the prac-
tice of boiling water, paradoxically, may 
increase the problem for infants.

The findings also showed a high positive 
statistical significant association between 

supplemental feeding and high Met-Hb 
level, where 97.6% of infants with high 
Met-Hb level had supplemental feeding 
compared to 55.7% of those with low Met-
Hb level. This could be attributed to using 
water in this kind of feeding, and the cor-
relation is in reality between the nitrate-
contaminated water and Met-Hb level. This 
indicates that supplemental feeding could 
be another factor contributing to increasing 
levels of Met-Hb in infants. This result 
is supported by the previous result which 
showed that the water source played a role 
in determining the level of Met- Hb, and the 
Met-Hb level increased when the source of 
water was tap water or other sources rather 
than filtered or treated water. Moreover, this 
result is congruent with the previous result 
which reflected that the level of Met-Hb 
increased with using formula or mixed feed-
ing as supplemental feeding. 

Concerning the relationship between the 
level of Met-Hb in the infants’ blood and the 
health status of those infants, earlier stud-
ies showed that reduced oxygen transport 
becomes clinically manifest when Met-Hb 
concentration reaches 10% of Hb concen-
tration and above and that ranges between 
15% and 30% are consistent with mild to 
moderate symptoms, but are not considered 
life-threatening [14,18]. In our study, the 
mean Met-Hb level among infants did not 
exceed 6%, and the highest level was 13%; 
it is not surprising therefore that complaints 
of health problems (confusion, chest pain 
and skin discoloration) among the infants 
were not very high (around 6%) and there 
were no cases of cyanosis in this study.

Symptoms of diarrhoea were more 
common among infants with high Met-Hb 
levels. This finding agrees with a report of 
an infant of 8 weeks who became ill with 
symptoms of vomiting and diarrhoea after 
their mother stopped breastfeeding and be-
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gan feeding with formula reconstituted with 
water from the family’s private well [14].
Artificial feeding is a therefore a confound-
ing factor in this study, as the water used in 
preparing the formula of artificial feeding 
could be contaminated with both high levels 
of nitrates and bacteria.

An important finding of our study was 
the significant association between high 
Met-Hb levels in infants and anaemia and 
underweight; 69.5% and 65.2% of infants 
with high Met-Hb level were anaemic and 
underweight respectively. This suggests 
that Met-Hb levels have a negative impact 
on the nutrition status of the infants. Moreo-
ver it was found that each 1% of Met-Hb 
level decreased the level of Hb in blood by 
0.27 g/dL. This result is considered a logical 
consequence of the formation of Met-Hb, 
because Met-Hb is an oxidation product of 
haemoglobin [19] and toxic methaemoglob-
inaemia may be associated with haemolytic 
anaemia caused by the precipitation of Hb 
to form Heinz bodies. The other finding is 
that significantly more infants with raised 
Met-Hb were underweight than infants with 
normal Met-Hb (11.0% versus 5.7%).

The high level of Met-Hb leads to diar-
rhoea, a finding supported by Avery who 
mentioned that diarrhoea was a prominent 
symptom in the majority of methaemoglob-
inaemia cases linked to drinking water [15].
The presence of diarrhoea and poor feeding 
habits decrease further the chance of ben-
efiting from feeding, which in turn leads to 
growth retardation and underweight. More-
over high Met-Hb level and anaemia are 
associated with low oxygen in blood and in 
tissues. The low level of oxygen in tissues is 
also associated with a decrease in metabolic 
processes which leads to decreased benefit 
from the foods in the growth of infants and 
in turn leads to growth retardation of infants 
and underweight.

The overall conclusion from the cur-
rent study is that key factors for the level 
of Met-Hb in the blood of infants in Gaza 
community may be the drinking water and 
the concentration of nitrate in this water. All 
the variables which were associated with 
high Met-Hb level could be attributed to 
nitrate-contaminated water.
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About 300 million people around the globe 
suffer from asthma, and 255 000 people 
died of asthma in 2005 [1]. The surveil-
lance of asthma as part of a global World 
Health Organization (WHO) programme is 
essential [2].

The prevalence of asthma and other 
allergic diseases varies among nations and 
countries. This is partly due to a true dif-
ferences in the prevalence of the disease 
and partly due to differences in definition 
or the study methodology. The etiology of 
asthma and allergic diseases remains poorly 
understood, despite considerable research. 
The International Study of Asthma and Al-
lergies in Childhood (ISAAC) was founded 
to maximize the value of epidemiological 
research into asthma and allergic disease 
by establishing a standardized methodology 
and facilitating international collaboration. 
The ISAAC project has 3 phases. Phase 
I uses core questionnaires to evaluate the 
prevalence and severity of asthma and aller-
gic disease in different populations. Phase 
II investigates possible etiological factors. 
Phase III investigates whether asthma prev-
alence is increasing [3].

WHO collaborates in ISAAC and, more 
particularly, in the implementation of the 
study in developing countries with areas of 
severe air pollution. A preliminary objective 
is to obtain information on the association 
between childhood asthma and air pollu-
tion. The first results of ISAAC have shown 
the prevalence of asthma symptoms varies 
from 1.6% to 36.8% [1,3].

The aim of our study was to investigate 
the prevalence, severity and related factors 
of asthma, rhinitis and atopic eczema in 
13–14-year-old schoolchildren in Urmia 
the capital of western Azerbaijan, Islamic 
Republic of Iran using the ISAAC protocol, 
and to compare our results with other stud-
ies using the same protocol.




The population of interest in ISAAC is 2 
age groups of schoolchildren: 13–14 years 
and 6–7 years. The older age group has been 
chosen to reflect the period when mortality 
from asthma is commoner, and to enable 
the use of both a self-completed question-
naire and a video questionnaire [3]. In this 
cross-sectional study we decided to focus 
on 13–14-year-old schoolchildren. They 
were selected from 25 schools among 81 
secondary schools by random cluster sam-
pling. In line with the ISAAC committee 
recommendations, we aimed to recruit 3000 
schoolchildren. With a sample size of 3000, 
the power to detect a statistically signifi-
cant difference in the 1-year prevalence of 
wheezing and severe asthma between 2 cen-
tres would be 99% and 90% respectively, at 
the 1% level of significance [3].

The study was approved by the Research 
Committee of Urmia University of Medical 
Sciences. Letters with explanation of the 
purpose of the study were sent to the parents 
the of study group.

Students completed the questionnaires 
during class hours under the supervision 
of their teachers and members of Urmia 
University of Medical Sciences Students’ 
Research Committee. No students declined 
to participate. Children who were selected 
but were absent on the school visiting day 
completed the questionnaire on another 
day.


We used the translated Persian versions of 
the ISAAC questionnaires. They had al-
ready been translated according to ISAAC 
recommendations and used in the Iranian 
branch of the ISAAC study in Tehran and 
Rasht and published by ISAAC Steering 
Committee report [4,5].
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Both the written questionnaire and the in-
ternational version (AVQ3.0) of the ISAAC 
video questionnaire on asthma symptoms 
were used. Epidemiological studies rely 
largely on reported symptoms such as dysp-
noea, wheezing, chest tightness, and cough. 
Although symptoms are sensitive for the 
presence of asthma, they are relatively non-
specific. Furthermore, they may be influ-
enced by perception, recollection, culture, 
and the interviewer. To counter the prob-
lem, ISAAC uses both written and video 
questionnaires to determine the prevalence 
and severity of asthma symptoms. Show-
ing, rather than describing, symptoms and 
signs of asthma may provide more accurate 
recognition of asthma without the potential 
biases of written questionnaires

The ISAAC written questionnaire 
includes questions on past and current 
wheezing episodes, wheezing frequency, 
sleep disturbance, speech limitation during 
attacks, exercise-induced wheezing and 
persistent cough unrelated to respiratory 
infections. Other questions are concerned 
with the presence and severity of rhinitis 
and atopic eczema. The video questionnaire 
explores asthma symptoms and severity.


The terms used throughout the paper are 
shown below and relate to an affirmative 
response to the questions indicated.
• Wheeze ever: Have you ever had wheez-

ing or whistling in the chest at any time 
in the past?

• Current wheezing: In the past 12 months, 
have you had wheezing or whistling in 
the chest?

• Severe wheeze in the past year: In the 
past 12 months, has wheezing ever been 
severe enough to limit your speech to 
only 1 or 2 words at a time between 
breaths?

• Asthma ever: Have you ever had asth-
ma?

• Exercise-induced wheeze in the past 
year: In the past 12 months, has your 
chest sounded wheezy during or after 
exercise?

• Nocturnal cough in the past year: In 
the past 12 months, have you had a dry 
cough at night, apart from a cough asso-
ciated with a cold or a chest infection?

• Allergic rhinitis ever: Have you ever had 
a problem with sneezing, or a runny, or 
a blocked nose when you did not have a 
cold or the flu?

• Current allergic rhinitis: In the past 12 
months, have you had a problem with 
sneezing, or a runny, or a blocked nose 
when you did not have a cold or the 
flu?

• Current rhinoconjunctivitis: In the past 
12 months, has this nose problem been 
accompanied by itchy/watery eyes?

• Hay fever ever: Have you ever had hay 
fever?

• Itchy rash ever: Have you ever had an 
itchy rash which came and went for at 
least 6 months?

• Current itchy rash: Have you had this 
itchy rash at any time in the past 12 
months?

• Itchy flexural rash in the last year: Has 
this itchy rash at any time affected any 
of the following places: the folds of the 
elbows, behind the knees, in front of the 
ankles, under the buttocks, or around the 
neck, ears or eyes?

• Eczema ever (skin allergy ever): Have 
you ever had eczema (skin allergy)?


The data were entered into the computer 
according to ISAAC Committee instruc-
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tions. The data were analysed using SPSS,
version 11. We calculated the prevalence 
for each of the symptoms. We made a com-
parison between males and females using 
the chi-squared test and P-value < 0.05 was 
considered significant. We also assessed the 
correlation between current wheezing and 
wheezing ever and some associated factors.



In all, 3053 students were given the ques-
tionnaires, 53 of which were unfilled or too 
incomplete; thus the results of 3000 (1500 
boys and 1500 girls) questionnaires were 
analysed. Missing data for key questions, 
e.g. presence of symptoms ever of any of 
the conditions ranged from 0.1% to 0.3%. 
As recommended by the ISAAC Commit-
tee these missing data were included in de-
nominators when calculating prevalence.


Table 1 shows the prevalence ever and 
currently of asthma, rhinitis and atopic 
eczema overall and by sex in our sample. 
In general, more children had respiratory 
and allergic rhinitis symptoms than had 
medically diagnosed illness. Rhinitis ever 
(31.6%) was the most commonly reported 
symptom. Apart from eczema ever, boys 
were significantly more likely than girls to 
report all the other conditions included in 
the questionnaire. There were no signifi-
cant sex differences for eczema or chronic 
rash.

Figure 1 shows the overlap of asthma, 
eczema and allergic rhinitis. While 19.5% 
of the 13–14-year-olds reported having at 
least 1 of these conditions in the past 12 
months, only 3.5% reported having all 3.
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The responses to the video questionnaire 
are shown in Table 2. Similar to the writ-
ten questionnaire, boys had a significantly 
higher prevalence for most items, particu-
larly exercise-induced wheeze. There were 
no significant differences between the sexes 
with regard to wheeze at rest ever, nocturnal 
wheeze in the past year, nocturnal wheeze 

 1 times per month, and nocturnal cough 
 1 times per month.

Table 3 shows the association between 
various risk factors and wheezing ever and 
current wheezing. There were significant 
associations between current wheeze and 
male sex, rhinitis ever, eczema ever, aceta-
minophen at least once a month, cat in the 
home and living on a busy road. As regards 
wheezing ever, there were significant asso-
ciations with male sex, rhinitis ever, eczema 
ever, acetaminophen at least once a month, 

cat in the home, paternal smoking, maternal 
education of high school or university level, 
and living on a busy road.



The use of the standard ISAAC protocol 
permits comparison of our results in Urmia 
with other cities and countries.

The summary results of phase I of the 
ISAAC survey in 56 countries has been 
published [4,5]. There were between 20-fold 
and 60-fold differences among countries in 
the prevalence of symptoms of asthma, al-
lergic rhinoconjunctivitis and atopic eczema 
with between 4-fold and 12-fold variations 
between the 10th and 90th percentile for the 
different disorders. The self-reported 12-
month prevalence of wheezing in children 
aged 13–14 years ranged from 2.1% in 
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Indonesia to 32.2% in the United Kingdom 
(UK). The prevalence was highest (> 20%) 
in English-speaking countries (UK, New 
Zealand, Australia and North America and 
some Latin American countries (Peru and 
Costa Rica). Taken together, the data sug-
gest that there are more cases of asthma 
in more affluent countries [4,5]. In the 
ISAAC study, the Islamic Republic of Iran 
(Rasht and Tehran) was ranked 28th for a 
12-month prevalence of wheezing (12.4% 
Tehran, 9.7% Rasht) [4,5]. In our study, 
the prevalence of current wheeze among 
13–14-year-old children was 14.5% which 
is lower than the UK (32.2%), New Zealand 

(30.2%) and Australia (29.4%) but higher 
than China (4.2%), Greece (3.7%) and In-
donesia (2.1%) [5].

In a study using ISAAC protocol in 
Diyarbakir in Turkey, a city near Urmia, 
the prevalence rates of wheezing, rhinitis 
and chronic rash in the previous 12 months 
were 14.7%, 39.9% and 11.8% respec-
tively. Our findings for these conditions 
were 14.5%, 31.6% and 10.1% respectively 
[6]. In Urmia, like Diyarbakir, rhinitis was 
commoner than wheezing and rash but our 
prevalence was slightly lower than Diyar-
bakir. For wheezing our results are similar 
to Diyarbakir and Kuwait (16.1%) [7]. In 
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another neighbouring country, Iraq, wheez-
ing in the past 12 months was reported by 
15.7% of the 12–13-year-olds [8 ]

There are few reports regarding asthma 
status in Iranian children. In studies carried 
out as part of the ISAAC protocol in Tehran 
in 1994 and 2002, the prevalences of current 
wheezing were reported as 12.4% [5] and 
10.6%  [9] respectively. We found a slightly 
higher rate among schoolchildren in Urmia. 
In Isfahan the prevalence of wheezing and 
dyspnoea among primary-school children 
was 3.9% [10], which is lower than our 
finding. The difference is most likely re-
lated to study method and study sample.

Asthma prevalence in developing coun-
tries, characteristically low for a long time, 
seems to be increasing following the ur-
banization and industrialization process 
[11]. Possible explanations for this are: the 
sudden exposure to pollution from indus-
trial and motor vehicle exhaust emissions 
as a result of urbanization; a change in diet 
resulting in a loss of protection against al-
lergic diseases caused by Lactobacillus; and 
a decrease in Ascaris lumbricoides infec-
tions which is considered by some to have 

a role in protection against the development 
of asthma. The effects of all these factors 
and of many others may be more important 
in younger children [12].


The number of children who were aware 
that they had been diagnosed with asthma 
was considerably lower than the number 
actually reporting wheezing. This might be 
partly explained by the wheezing resulting 
from causes other than asthma, but the most 
likely explanation is an underdiagnosis of 
the condition or a failure to apply the diag-
nosis of asthma. This deficiency stems from 
a lack of recognition of atypical or less com-
mon presentations of the condition, such as 
cough and symptom suggestive of bronchial 
hyperactivity, and also from a reluctance to 
label a child as suffering from asthma.

Underdiagnosed asthma is common. In 
a recent study in North Carolina using the 
ISAAC protocol, it was found that many 
children with underdiagnosed asthma miss 
school and require emergency department 
visits, although those with a current diagno-
sis of asthma report more use of resources 
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[2,13]. In the ISAAC Steering Committee 
study, the reporting of ever wheezing was 
much higher than the reporting of asthma 
ever in some countries [5]. For example, 
the prevalence of ever wheezing and asthma 
ever were respectively 6.2% and 2.5% in 
Ethiopia, 10.9% and 2.7% in the Islamic 
Republic of Iran, 22.7% and 14.9% in Bra-
zil, 28.1% and 16.5% in Canada, and 13.8% 
and 5.7% in Germany. In other countries, 
however, there was much less wheezing 
ever than asthma ever (4.2% and 6.1% in 
China, 10.7% and 18.4% in Nigeria, 13.4% 
and 18.9% in Japan and 9.7% and 20.9% in 
Singapore respectively).

In the Eastern Mediterranean region, 
total wheezing ever and ever had asthma 
were 10.7%. In the Islamic Republic of Iran, 
Lebanon, Malta, and Pakistan wheezing ever 
was more prevalent than asthma ever. But in 
some countries the prevalence of asthma 
ever was higher than ever wheezing. For 
example, the prevalence of ever wheezing 
and asthma ever were respectively 17.0% 
and 17.5% in Kuwait, 16.0% and 11.1% in 
Morocco, and 8.9%, and 20.7% in Oman 
[5]. Although the authors did not give any 
explanation for this paradoxical finding, in 
our opinion there are 2 possibilities: mis-
understanding of questions by the students 
in their study or resolution of childhood 
asthma as children grow older.

In the Table 4 the prevalence of wheez-
ing in the previous 12 months and of ever 
asthma in some centres that used the ISAAC 
protocol are shown for comparison. As can 
be seen, underdiagnosis of asthma in Urmia 
is higher than other places, which suggests 
a need to increase the awareness of both 
physicians and people regarding wheezing 
and asthma.


In general, boys had a higher prevalence 
of medical diagnosis and symptoms than 

girls with the exception of eczema and 
eczema-related symptoms. This is similar 
to many other studies but is different from 
the findings in most developed countries 
[14,15]. Asthma is more frequent in young 
males than young females. However, after 
puberty, asthma becomes more prevalent 
in females. By adulthood, the sex ratio (fe-
male:male) of the incidence of asthma ad-
mission is 3 in the United States of America 
[14]. In an ISAAC study in the north-east of 
England, there was a female predominance 
in 13–14-year-old schoolchildren [14].

In the ISAAC Steering Committee study 
there was a mixed picture in 13–14-year-
olds, with considerable variation between 
countries [5]. On average, however, females 
had a slightly higher prevalence than males. 
It is possible that the emergence of a female 
predominance of asthma in older adolescents 
and adults may depend on physical matura-
tion, which is likely to occur at different 
ages in the range of countries studied. This 
pattern of sex differences has been reported 
in other studies in developed countries, in-
cluding one large study which used ISAAC 
questionnaires systematically across the 
age range 5–17 years. In Tehran, asthma 
was more prevalent in girls [9]. Golshan 
et al. also reported a higher prevalence of 
asthma in girls than boys in Zarinshahr [16]
and they attributed it to the fact that girls 
were indoors more and involved in baking, 
cooking and carpet weaving. The difference 
with our results may be explained by the 
fact that Urmia is a large city and cooking 
with biomass fuels and carpet weaving are 
not common among girls.



The questionnaires used in this study were 
specifically developed for international 
comparison and both written and video 
questionnaires have been tested and validat-
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ed against bronchial hyper-responsiveness 
in both English-speaking and Chinese-
speaking communities [17]. In the present 
study, the prevalence of asthma obtained 
using the video questionnaire was lower 
than that obtained with the written question-
naire, independent of sex. This finding is 
similar to most other ISAAC studies. Crane 
et al. reported a higher prevalence in the 
written questionnaire in 90 centres but the 
opposite in 9 centres [18]. In contrast to our 
finding, Behbahani et al. reported a higher 
prevalence in the video questionnaire in our 
neighbouring country Kuwait [7]. In our 
study the prevalence remained higher in the 
written questionnaire even when a combi-
nation of 3 video sequences on wheezing 
was used.


There was no positive association between 
maternal smoking and the prevalence of 
wheezing in our study; the low frequency 
of maternal smoking among the participants 
was probably the reason for this finding.

Rhinitis and eczema ever were strongly 
associated with current and ever wheez-
ing. Various studies have reported that at-

opic dermatitis and rhinitis are commoner in 
asthmatics. The risk for asthma attributable 
to atopy has been estimated at 30% [12].

Children who stated that their home was 
situated on a road with heavy traffic were 
more likely to report wheezing than their 
colleagues who lived in quiet areas. Similar 
finding have been reported in other studies 
[19,20]. The lack of catalytic converters 
and the presence of old and dilapidated cars 
with high exhaust emissions in our country 
are likely to play a role in this finding. Ex-
perimental evidence obtained in studies on 
human volunteers, animals and in vitro test 
systems suggests that diesel exhaust parti-
cles can enhance immunological responses 
to allergens and also elicit inflammatory 
reactions in the airways at relatively low 
concentrations and short exposure durations 
[21].

More frequent acetaminophen (para-
cetamol) use was strongly correlated with 
wheezing. In an ecological analysis Newson 
et al. showed that paracetamol sales were 
high in English-speaking countries and 
were positively associated with asthma 
symptoms, eczema and allergic rhinocon-
junctivitis in 13–14-year-olds, and with 
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wheeze, diagnosed asthma, rhinitis and 
bronchial responsiveness in adults [22].

Nasal problems in the absence of an 
infection were an even commoner problem 
than wheezing in our students. Again in 
this age group the boys suffered more than 
the girls. The ISAAC Steering Committee 
study showed a 30-fold variation in the rate 
of allergic rhinoconjunctivitis symptoms 
between centres (range 1.4% to 39.7%) [4].
Our results are similar to those of Mirsaid 
Ghazi et al. [23] who reported the preva-
lence of allergic rhinitis in Tehran to be 
23.28% in 10–14-year-old students and 
commoner in boys than girls.

An itchy rash that came and went for 
at least 6 months, which is suggestive of 
eczema, was the least frequently reported 
of the 3 allergic conditions investigated 
in this study. Surprisingly the prevalence 
of eczema ever was commoner than ec-
zema symptoms. It is possible that in the 
Islamic Republic of Iran most skin lesions 
are labeled as eczema; however, the most 
probable explanation is our inappropriate 
translation of the word eczema. Since there 
is no equivalent Persian word for “eczema” 
we added the Persian word hassasiat in 
parenthesis in the translation of the question 
“Have you ever had eczema?” Hassasiat is 
a Persian version of an Arabic word and is 
used in our country interchangeably with 
the word “allergy”. This mistranslation 
probably led to an overestimation of eczema 

ever. Similarly in an ISAAC study in Bang-
kok among university students, the use of 
the term “allergic rash” for eczema led to an 
overestimation of the prevalence of eczema 
[24]. The ISAAC Steering Committee study 
showed a 60-fold variation in the preva-
lence of atopic eczema symptoms between 
centres (range 0.3%–20.5%) [4].



Our study showed that the prevalence of 
asthma and allergic rhinoconjunctivitis is 
relatively high, but they are still less preva-
lent than more developed countries. Pater-
nal smoking, acetaminophen use, residence 
on a busy road, male sex, rhinitis ever, ec-
zema ever and keeping a cat at home were 
all positively associated with wheezing.



This study was approved and funded by Ur-
mia University of Medical Sciences.
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Facts about asthma
300 According to World Health Organization (WHO) estimates, mil-

255 000 lion people suffer from asthma and people died of asthma 
2005in .

Asthma is the most common chronic disease among children.
Asthma is not just a public health problem for high income coun-
tries: it occurs in all countries regardless of level of development. 

80Over % of asthma deaths occur in low and lower-middle income 
countries.

20 10 Asthma deaths will increase by almost % in the next years if 
urgent action is not taken.
Asthma is under-diagnosed and under-treated, creating a sub-
stantial burden to individuals and families and possibly restricting 
individuals’ activities for a lifetime.

Source: WHO Fact sheet No. 307, August 2006 
(http://www.who.int/mediacentre/factsheets/fs307/en/index.html)

http://www.who.int/mediacentre/factsheets/fs307/en/index.html
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ABSTRACT This study in 2003 determined the prevalence of smoking and its associated factors among 
high-school students in Tehran, Islamic Republic of Iran. Out of 1095 students aged 14–18 years, 
29% (31% boys, 26% girls) were occasional and 5% (6% boys and 2% girls) daily smokers. Among 
occasional smokers, 21% had family members who also smoked, whereas for students who had never 
tried smoking, no family members smoked. Of 316 occasional smokers, 12% lived with a single parent 
compared with only 5% of never smokers. Regression analysis showed that significant risk factors for 
daily smoking were: having a brother or sister who smokes (OR = 8.58) and having more than 1 family 
member who smokes (OR = 6.33). 

Prévalence du tabagisme chez les élèves du deuxième cycle de l>enseignement secondaire 
à Téhéran en 2003
RÉSUMÉ Cette étude, menée en 2003, a déterminé la prévalence du tabagisme et des facteurs as-
sociés à celui-ci chez les élèves du deuxième cycle de l’enseignement secondaire à Téhéran (Ré-
publique islamique d’Iran). Sur 1095 élèves âgés de 14 à 18 ans, 29 % (31 % de garçons, 26 % de 
filles) étaient des fumeurs occasionnels et 5 % (6 % de garçons, 2 % de filles) des fumeurs réguliers. 
L’entourage familial de 21 % des fumeurs occasionnels comptait au moins un membre fumeur, tandis 
qu’on ne recensait aucun fumeur dans celui des élèves n’ayant jamais fumé. Sur les 316 fumeurs oc-
casionnels, 12 % vivaient dans une famille monoparentale contre 5 % pour les élèves n’ayant jamais 
fumé. Selon l’analyse de régression, les facteurs de risque significatifs du tabagisme régulier sont la 
présence d’un frère ou d’une sœur fumeurs (OR : 8,58) et la présence de plus d’un fumeur parmi les 
membres de la famille (OR : 6,33). 
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Introduction

Cigarette smoking is the foremost cause of 
preventable death worldwide [1]. Smoking 
is responsible for 30% of deaths of people 
aged between 30–50 years of age and 12% 
of total deaths [2]. At present, cigarette 
smoking takes the lives of about 5 million 
people per year. With this continuing trend, 
this figure will reach 10 million in the next 
20 years, with 7 million deaths occurring in 
developing countries [3]. 

If regular cigarette smoking is started 
at a very young age, e.g. in early teens, 
there is a 50% chance of early death as a 
result of cigarette-related mortality [4]. 
Smokers who cease smoking at a younger 
age are safe from all smoking-related com-
plications. It is notable that, the younger 
the age at which smoking is initiated, the 
greater is the chance of becoming a heavy 
smoker, dying of cigarette-related diseases 
and suffering from stroke or lung cancer 
at a younger age [5]. As compared to non-
smoker children, those that smoke even a 
few cigarettes per week suffer more coughs, 
common colds and ear infections. The lungs 
of a 16-year-old teenager who smokes 20 
cigarettes/day is identical to a 28-year-old 
nonsmoker adult [6]. It has been noted that 
young individuals become addicted to ciga-
rettes after only few cigarettes (for example 
less than 5 cigarettes) [4].  

It has been demonstrated in different 
studies that young people consider smoking 
as a way of fighting and overcoming their 
problems and increasing their self-assur-
ance and self-confidence [7,8]. In many 
industrialized countries, efforts are being 
made to educate children before the age at 
which they start smoking. Most elementary 
schoolchildren, between the ages of 5 to 
11 years, are strongly opposed to smoking. 
However, by the ages of 12 and 13 years, 
pressure from peers and older classmates 

becomes increasingly difficult to resist. If 
friends or older children smoke at school, 
younger children tend to join them [8] and 
if the parents smoke, their children are also 
more likely to become smokers.

In the Islamic Republic of Iran, young 
people form a high proportion of the popu-
lation and are therefore an important target 
for tobacco control and prevention pro-
grammes [9]. The aim of this study was 
to evaluate factors affecting the tendency 
towards cigarette smoking in young adults 
in Tehran city, Islamic Republic of Iran. 
High-school students were selected for this 
research because more than 60% of smokers 
start smoking by the age of 15 years ac-
cording to the national health survey of the 
Iranian Ministry of Health in 1991 [10]. 

Methods 

This was a cross-sectional descriptive study 
carried out over a 12-week period from 
mid-October 2003 to mid-February 2004. 
The total number of high-school students 
in Tehran is about 150 000. After obtaining 
consent approval for the questionnaire by 
the research centre at the Ministry of Educa-
tion and, 5 districts (nos. 1, 2, 4, 14 and 19) 
were randomly chosen from the 19 district 
offices of the Ministry of Education using 
Epi-info, version 6 software. Using random 
numbers, 10 high schools were selected in 
each district and each school, 1 classroom 
was selected. The number of students per 
class varied from 80 to 110. Out of 1119 
students selected, 1095 questionnaires were 
available for analysis (98% response rate). 

After an explanation by 2 physicians 
who were part of the research team (1 
male for boys and 1 female for girls), the 
students self-completed a questionnaire 
anonymously in a calm environment, with-
out the presence of the school authorities. 
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The questionnaire was prepared according 
to the World Health Organization (WHO) 
Global Youth Tobacco Survey (GYTS) 
questionnaire [11], which has been previ-
ously validated. Data were collected about: 
demographic information, history of daily 
or occasional cigarette smoking, reasons for 
smoking and which members of the family 
were smokers.

Data were entered into SPSS, version 
11.5 software for analysis. In a logistic re-
gression analysis smoking in family mem-
bers and living with parents were included 
in the model. Crude and relative frequencies 
were calculated. To analyse the correlation 
between the variables, the chi-squared test 
(with significance at P < 0.05) was used.

Results

There were 1095 high-school students, 
including 712 boys (65%) and 381 girls 
(35%) (data on sex was missing for 2). The 
age range was 14–18 years and the mean 
age was 16.7 years. 

A total of 316 (29%) students were oc-
casional smokers (95% CI: 26%–32%); 219 
boys (31%) (95% CI: 27.4%–34.3%) and 

97 girls (26%) (95% CI: 21.1–30.1) (not 
significant). There were 49 students (5%) 
who used cigarettes every day (95% CI: 
3%–6%), 43 boys (6%) (95% CI: 4.6–8.1) 
and 6 girls (2%) (95% CI: 0.6%–3.4%) (P 
< 0.001).

The smoking status of the family mem-
bers was studied (Table 1). Among the 
316 occasional smokers, 12% had more 
than 1 other family members who also 
smoked, whereas in the students who had 
never smoked only 4% had 1 or more fam-
ily member who smoked (P < 0.0001). Of 
the 49 students who smoked every day, 
14% had a brother or a sister who smoked 
regularly compared with only 3% of those 
who did not smoke every day (P < 0.0001) 
(Table 1).

Of the occasional smokers, 279 (88%) 
lived with both their parents, compared 
with 743 (95%) of never-smokers. Thus, 
significantly more occasional smokers lived 
with a single parent (due to the death of a 
parent or separation) compared with never-
smokers (12% versus 5%) (P < 0.0001). Of 
the students who smoked daily, only 2 (4%) 
lived with both of their parents while 4 (8%) 
lived with a single parent (not significant).

Table 1 Distribution of high-school students based on the pattern 
of smoking in families, Shaheed Beheshti Medical University, 
2003   

Smoking in  Occasional smoking  Daily smoking
family among students among students
members  Yes No Yes No 
  No. % No. % No. % No. %

None 165  52 534  69 18  37 684  65

Father 83  26 178  22 13  26 248  24

Mother 10  4 13  2 1  2 23  2

Brother/sister 19  6 19  3 7  15 31  3

More than 1 
 smoker 39  12 35  4 10  20 60  6

Total 316  100 779  100 49  100 1046  100
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By using logistic regression analysis and 
excluding interventional factors, the most 
important predictive factors for occasional 
cigarette smoking in this group of adoles-
cents were: presence of more than 1 family 
member who smokes (OR = 3.66; 95% CI: 
3.0–6.8); a brother or sister who smokes 
(OR = 2.96; 95% CI: 2.0–7.7); living with 
single parent (OR = 2.5; 95% CI: 2.1–4.4). 
The most important predictive factors for 
daily smoking were: having a brother or 
sister who smokes (OR = 8.58; 95% CI: 
6.1–10.0) and having more than 1 family 
member who smokes (OR = 6.33; 95% CI: 
4.2–8.5). 

Discussion

In this research, 29% of high-school stu-
dents reported smoking cigarettes occasion-
ally. In the GYTS study conducted in 1999 
among the youth of 13 countries, occasional 
smoking was reported by between 10%–
33% of young people [12]. Also it was dem-
onstrated in this study that the prevalence 
of occasional smoking among the teenag-
ers of industrialized countries was greater 
than other countries [12]. Another study of 
male high-school students of Isfahan during 
1988–89 showed that 22.5% were smok-
ers and their first smoking experience was 
between the ages of 10–13 years [13]. How-
ever, in the Iranian national health survey 
performed from 1991–99, the prevalence of 
cigarette smoking had declined from 14.3% 
to 12.5% [10]

In our research the prevalence of daily 
cigarette smoking among this group of 
14–18-year-olds was greater in boys than 
girls (6% versus 2%), although among the 
students that smoked occasionally, the pro-
portions were more similar (31% versus 
26%). This finding shows that the risk of 
trying cigarette smoking is similar in boys 

and girls, but boys in this age group are 
more likely to become dependent on smok-
ing. Higher rates of smoking among adult 
males compared with females  has been 
seen in studies in Egypt (20% versus 5%) 
[11] and in other Mediterranean countries 
in Europe, North Africa and the Middle East 
(60% versus 20%) [14]. In another study 
of the high-school students in Tehran, the 
prevalence of occasional smoking in boys 
and girls were 35% and 27% respectively 
[15]. 

There was a significant statistical re-
lationship between cigarette smoking and 
the lifestyle of the students i.e. living with 
both parents or a single parent. We can 
hypothesize that living in a supportive and 
friendly family environment is a significant 
factor in preventing smoking in youth.  We 
also observed that more students who had 
tried smoking had family members who 
also smoked compared with those that never 
smoked. This suggests that imitation plays 
an important role in the initiation of smok-
ing in teenagers [16].

These findings were confirmed in the 
regression analysis, as the significant pre-
dictive factors for smoking were presence 
of more than 1 smoker among the family 
members, having a brother or sister that 
smokes and living with a single parent. 
Therefore, it can be concluded that family 
environment is an important factor influenc-
ing the smoking behaviour of adolescents. 

In summary, the overall reported 
prevalence of occasional cigarette smoking 
among 14–18-year-olds in Tehran (29%) is 
not especially high compared with figures 
reported from other countries. However, due 
to the large number of occasional smokers 
who will become addicted to cigarettes in 
the future and because of the limited health 
education and prevention programmes ad-
dressing smoking in the Islamic Republic 
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of Iran, this figure is concerning. Targeted 
preventive and educational interventions, 

for example through the mass media, are 
needed.
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Protein–energy malnutrition (PEM) has 
been identified by the World Health Or-
ganization (WHO) as the most lethal form 
of malnutrition, indirectly or directly caus-
ing an annual death of at least 5 million 
children worldwide [1]. Estimates indicate 
that 35.8% of preschool children in devel-
oping countries are underweight, 42.7% 
are stunted and 9.2 % are wasted [2]. These 
children are at higher risk of mortality and 
morbidity, and may carry adverse health 
and mental consequences all through their 
lives. Most of them live in poor societies, 
and with impaired physical and mental 
capacities they are bound to enter a vicious 
cycle of poverty and malnutrition for gen-
erations to come.

The child malnutrition rate in the Mid-
dle East has been reported to be 19%, with 
varying rates, such as 39% in the Islamic 
Republic of Iran, 19% in Egypt, 8% in 
the United Arab Emirates and 6% in Mo-
rocco [3]. The prevalence of underweight 
in Oman was found to be 62.9% in 1980, 
and dropped to 24.4% and 23.6% in 1992 
and 1995 respectively [4–6]. Although the 
prevalence of PEM declined by almost 
two-thirds between 1980 and 1995, it is well 
above countries with comparable health and 
economic indicators; consequently PEM is 
considered a major public health problem 
in Oman.

This survey was a collaborative effort of 
the Directorate General of Health Affairs, 
Departments of Health Information and Sta-
tistics as well as the United Nations Chil-
dren’s Fund (UNICEF) and WHO country 
offices in Muscat, Oman. It was conducted 
to generate baseline data on the prevalence 
of PEM among infants and children up to 
the age of 5 years at both the national and 
regional levels. Specifically, the study was 
designed to provide estimates of under-

weight, wasting and stunting among male 
and female infants and young children in 
each of the age categories of 0–5, 6–11, 
12–23, 24–35, 35–47 and 48–60 months at 
the national and regional levels.




The sample was selected from the total 
population of children between the ages of 
0 and 5 years in the child health registers 
of primary health care institutions in Oman 
between March and December 1999. No 
national surveys have been conducted since 
then. The coverage rate of the child health 
register was found to be 99.9% in 1995 [7];
therefore it was considered to be representa-
tive of the population studied and therefore 
a suitable sampling frame. The health reg-
isters of the sampled institutions in Muscat, 
Dhakhilia, Dhofar, North Sharqia, South 
Sharqia, North Batina, South Batina, Dha-
hira, Musendem and Wusta were strati-
fied into age groups of 0–5 months, 6–11 
months, 12–23 months, 24–35 months, 
36–47 months, and 48–60 months.

Sample size calculations were based on 
a minimum prevalence of underweight of 
9%, precision estimate of 25%, confidence 
interval of 95% and a 10% non-response 
rate. The calculations were run on the 
STATCALC module of Epi-Info, version 
6 software (WHO/CDC) and resulted in 
a national sample size of 9911 for males 
and 9529 for females, a total of 19 440 
children.

In each region, the regional hospital, a 
wilayat (district) hospital and a local hos-
pital were selected and 2 small and 2 large 
health centres were randomly selected. In 
the first phase of the survey the plan was to 
distribute the sample as much as possible; 
so in the first 2 regions all the health insti-
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tutions were taken. This was found to be 
extremely demanding and inefficient so for 
the rest of the regions a sample of the health 
institutions was taken. 

Thus for North and South Sharqia all 
health institutions were included in the 
sample and weighting was carried out to 
account for disproportionate sample sizes 
during data analysis. Al Wusta region was 
excluded from the study because of logistic 
problems; this did not affect the national 
estimates because of the small population 
size in that region.

To ensure adequate sampling, the most 
recent records of children in the child health 
register of the selected institutions were 
reported to the Department of Statistics cat-
egorized by age group and sex. These were 
randomized electronically using multistage 
stratified cluster sampling. The strata were 
the regions and the clusters were the institu-
tion levels within the regions, i.e. primary 
health care centres and regional and wilayat
hospitals.

The study sample was drawn in the De-
partment of Statistics 2 weeks before data 
collection in each region to avoid shifting 
of age groups with time, which could result 
in under-sampling of neonates. Systematic 
random sampling was used to sample chil-
dren and non-Omanis were replaced.



The UNICEF mother and child weigh-
ing scale (UNISCALE) was the standard 
weighing scale used in this survey. Children 
below 2 years were weighed in their moth-
er’s arms and older children were weighed 
standing. The Starter Baby Measure Mat 
was used to measure the length of children 
below 2 years and the Leicester Portable 
Measure was used to measure height of 
older children (both from CMS Weighing 
Equipment, United Kingdom).

To calibrate the weighing scales, sets of 
5, 20-lb gym blocks were weighed to the 4th 
decimal point in kilograms, and the weight 
of each block was pasted on it. The length 
measuring equipment was calibrated against 
60, 100 and 150 cm calibration rods (CMS 
Weighing Equipment, United Kingdom). 

The weighing and measuring of children 
was carried out according to the recom-
mended WHO protocol [7]. A study manual 
of the methods, description of equipment, 
calibration, recruitment, measurement and 
recording instructions was complied and 
distributed to all the participants (master 
trainers and data collectors) and used for 
training.

An international anthropometric special-
ist introduced the master trainers (regional 
supervisors) to the theory considerations 
of anthropometry through demonstrations 
and individual practical sessions, a stand-
ardization exercise, and the calibration and 
quality control procedures. WHO reliability 
sheets were used to calculate the technical 
errors of measurement and biases of each 
observer (both master trainers and data 
collectors), and feedback was given at the 
end of the session. The group performed 
well; the average length measurement was 
0.35 cm longer than the gold standard and 
the average height measurements was 0.2 
cm lower. The gold standard was the data 
of the person who was considered the most 
experienced. So during the master trainers 
training; the international consultant was 
the gold standard. In data collectors’ train-
ings, the master trainer was considered the 
gold standard.

All those involved in data collection in 
each region were trained on the study meth-
ods, and went through a standardization 
session before starting the data collection. 
The regional supervisors and at least one 
member of the study team were responsible 
for the training and giving individual feed-
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back. Most of the data collectors performed 
well during the standardization sessions; 
the few individuals who displayed extreme 
bias were individually provided additional 
training.


Information on each subject in the sam-
ple was extracted from the MR2 registers 
and recorded in the study enrolment book-
lets during training, along with the MR2 
numbers, and mother’s name, address and 
contact number. These data, as well as 
unique subject numbers, were copied into 
the data collection booklets. Children were 
recruited by telephone wherever possible, 
and the measuring took place at the health 
institutions. The defaulters were followed 
up by telephone at least 2 times, and if they 
were not reached by home visiting, they 
were declared non-respondents on the form 
(< 8%).

The study team in each institution was 
composed of 2 trained anthropometrists, 
who conducted daily measuring sessions 
from 08:00 to 12:00. Calibration of the 
equipment was recorded before and after 
each session in log sheets. As the mother 
arrived at the study site, she was asked 
to take off all the clothes of her child and 
to dress him/her in a hospital gown. For 
each child, the 2 anthropometrists took 
weight and height measurements and they 
exchanged the anthropometrist/assistant 
roles for each measurement. The 2 measure-
ments for each child were compared and if 
the difference exceeded 100 g for weight or 
0.5 cm for height/length, the measurements 
were repeated. The regional supervisors 
paid regular visits to different study sites to 
monitor the implementation of the manual 
of operations and verify some measure-
ments. In each region, infants at the age of 
0–2 weeks were measured at the beginning 
of data collection, and all children were 

measured within 3 months of the beginning 
of data collection in that region.

The study forms were reviewed by the 
regional supervisors and the study coordina-
tors at the central level for inconsistencies, 
completeness and pattern of measurements.


Data entry was carried out on Epi-Info, ver-
sion 6 using a specially designed data entry 
and check files. The Z-scores of weight-for-
age, height-for-age and weight-for-height 
were computed using the EPIANTH module 
of Epi-Info. The reference population was 
the NCHS/WHO, and age was calculated by 
subtracting the date of the anthropometric 
measurements from the date of birth.

A team of statisticians from the Depart-
ment of Statistics performed the data clean-
ing, and preliminary analysis was done on 
the EPIANTH module of Epi-Info, where 
the prevalence of wasting, stunting and 
underweight for each region was calculated. 
Outliers were excluded in the analysis, and 
the files of all regions were then merged to 
a master file. To account for the variability 
introduced by unequal selection probabili-
ties and response rates in cluster sampling, 
the “CSAMPLE” module of Epi-Info was 
used to calculate the prevalence estimates. 
A sample weight was calculated for each 
child, which was divided by the child’s 
probability of selection, adjusted for refusal 
rates.



The total sample comprised 19 440 chil-
dren; 9911 males and 9529 females. There 
were 1990 aged 0–5 years, 1990 aged 6–11 
years, 3823 aged 12–23 years, 3801 aged 
24–35 years, 4021 aged 36–47 years and 
3815 aged 48–60 years.
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Moderate underweight is indicated by 
weight-for-age lower than –2 SD of the 
median reference NCHS/WHO popula-
tion, and severe underweight is indicated 
by weight-for-age lower than –3 SD of the 
same population. The prevalence of under-
weight was estimated from those children 
falling below those cut-off points, and the 
mean (SD) of the Z-scores were determined 
in order to assess the distribution compared 
with the reference population (Table 1).

The prevalence of underweight among 
all children was 17.9% with no significant 
difference between males and females. At 
the age of 0–5 months, the prevalence of 
underweight was 2.7%, and the mean Z-
score was almost the same as the reference 
population at that age (–0.01). Underweight 
increased dramatically with age: it was 
10.2% in the age group 6–11 months, 21.4% 
for 12–23 months, 22.8% for age group 
24–35 months and 20.4% for age group 
36–47 months. After the age of 4 years, 
underweight fell to 17.3%. Severe under-
weight was observed in 1.5% of all children 
measured and showed the same age pattern 
(Table 1).


Moderate and severe stunting were assessed 
as the prevalence of height-for-age below 
–2 SD, and –3 SD of the reference NCHS/
WHO population respectively. The preva-
lence estimates and Z-scores were calcu-
lated to assess the distribution of stunting by 
age group and sex.

The overall prevalence of stunting was 
10.6%, with no significant differences be-
tween males and females. Stunting peaked 
at the age of 12–23 months, and then fell 
to about 10%–11% for children of 24–59 
months (Table 2).


Wasting is an indicator of current nutri-
tional health status, and is directly influ-
enced by feeding behaviour, morbidity and 
house conditions. Moderate and severe 
wasting were assessed as the prevalence of 
weight-for-height below –2 SD, and –3 SD 
of the reference NCHS/WHO population 
respectively. Overall, 7.0% of all children 
in the sample were below –2 SD of the 
reference population median (Table 3). The 
prevalence of wasting among males was 
7.8%, (CI: 6.7–8.9) whereas the prevalence 
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among females was 6.2% (CI: 4.8–7.5), a 
non-statistically significant difference. The 
highest levels of wasting were observed 
among infants age 12–23 months where 
severe wasting was seen in 1.3% of the chil-
dren compared with 0.3% and 0.2% in the 
0–6-month and 48–59-month age groups 
respectively. The rate of moderate wasting 
was also higher among the age group 12–23 
months (12.5%) than other age groups (Ta-
ble 3).


The prevalence of malnutrition indicators 
varied between regions of Oman. North 
Sharqia had the highest levels of PEM 
as 26.6% of the children in that region 
were underweight, 14.8% were stunted and 
9.8% wasted. Dhakhilia, South Batina and 
Musendem had comparable results where 
22.9%, 22.2% and 21.5% of the children 
respectively were underweight. Dhofar had 
the lowest levels of PEM; underweight in 
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that region was 7.9%, stunting 5.5% and 
wasting 4.0 % (Figure 1).


The prevalence rates of all the indicators 

of malnutrition were lower than 5% in the 
age group 0–5 months; underweight rates 
increased rapidly to 10% in the age group 
of 6–11 months, to > 20% in the age groups 
12–23 and 24–35 months. It declined slowly 
after the age of 3 years.

Stunting increased gradually up to the 
age of 2 years where it was > 10%; then 
it declined gradually. Wasting, however, 
increased sharply between the age of 12 and 
23 months, and then declined. 



Child nutritional status is an important in-
dicator of health and development in coun-
tries. The Millennium Declaration signed 
by 189 countries in 2000 set a target of 

halving the prevalence of underweight of 
children under the age of 5 years by the year 
2015 [8,9].

In Oman, the prevalence of underweight 
is considered a public health problem of 
medium importance at the national level, 
but this varies between regions. Some have 
a high prevalence of underweight (> 20%) 
such as North Sharqia, Dhakhilia, South 
Batina and Musendem, whereas Muscat, 
Dhahira, North Batina and South Sharqia 
have a medium prevalence (10%–20%). 
Dhofar has the lowest prevalence of under-
weight (< 10%).

At the national level, stunting in Oman 
is considered in the “poor” category, and all 
regions except Dhofar fall in that category 
[10]. When compared to previous studies, it 
is evident that PEM had declined markedly 
since 1980; De Onis et al. reported a 1% 
annual reduction rate of stunting [11]. This 
trend was found to be consistent from 1991 
up to 1999. In 1991, stunting was reported 
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to be 20.7% and it declined to 15.7% in 
1995 and we found it to be 10.7%.

The prevalence of child malnutrition 
in the Middle East has been reported to be 
19%; the countries with the lowest rates 
being the United Arab Emirates (8%) and 
Morocco (6%) [3]. Those countries are 
considered to have comparable economic 
and social conditions to Oman; however 
they appear to have a much better child 
nutritional status. Malnutrition not only 
compromises the health status of children 
and has an impact on child mortality but 
it can also impair the physical and mental 
capacity of the individual, which in turn 
could have a considerable economic impact 
on society and nations [12].

PEM is a result of a spectrum of so-
cial and economic factors. The Ministry 
of Health in Oman is taking active steps 
towards establishing public health inter-
ventions that take both clinical and social 
factors into consideration. Breastfeeding 
and complementary feeding support, early 
screening and management of PEM cases 
as well as social marketing to advocate and 
create awareness about the problem and its 
prevention are part of these efforts. In order 
to achieve the objectives of the Millennium 
Development Goals these efforts should 
continue at the same level of commitment 
and drive, in addition, support and collabo-
ration from all sectors of the community is 
essential.
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According to Goldhagen, malnutrition is 
one of the leading causes of morbidity and 
mortality in infancy and childhood, par-
ticularly in developing countries [1]. While 
there have been some improvements in the 
prevalence of underweight and stunting in 
some regions of the world over the past 
2 decades, the population of the develop-
ing world increased during this time. This 
means that the total number of underweight 
and stunted children has not changed dra-
matically since the early 1980s [2]. Thus, 
the scope of modern research cannot ignore 
the morbidity and mortality associated with 
the acute forms of undernutrition and mal-
nutrition.

The function of the immune system has 
always been the focus of attention in mal-
nutrition diseases in infancy. In the thymus 
gland, precursor cells called thymocytes 
develop into 2 types of immune cell: the 
CD4 helper T-cells which alert the immune 
system to an attack by a pathogen and the 
CD8 suppressor T-cells which destroy cells 
that have been damaged [3]. The level of 
T-lymphocyte subsets in peripheral blood 
provide information about the development 
and function of the immune defence system 
in infants [4,5]. A low ratio of CD4+ (helper) 
lymphocytes relative to CD8+ (suppressor) 
thymic lymphocytes is widely accepted as 
an indicator of the depression of thymus-
dependent immune competence associated 
with wasting protein–energy malnutrition 
(PEM) [6].

It is the thymus gland that provides 
the environment for maturation of T-lym-
phocytes. Although the thymus size at birth 
may be an important predictor of immune 
competence [7], the exact significance of 
its size or alterations in its size in infancy 
in relation to the maturing immune defence 
system is not known [8]. A few previous 

studies have suggested that thymus atro-
phy is associated with severe malnutrition 
[9,10] and increased morbidity and mortal-
ity [7]. However, no studies have been done 
to demonstrate whether there is thymus 
atrophy in patients with PEM, both the 
oedematous and non-oedematous types, and 
whether it is a reversible condition. 

This study was designed to assess 
the thymus size in infants with PEM and 
to correlate it to the peripheral blood 
T-lymphocyte counts, with special emphasis 
on the effect of nutritional rehabilitation.




The present study included 46 infants re-
cruited from the Children’s Hospital, Ain 
Shams University, Cairo, Egypt. There 
were 32 infants suffering from PEM and 14 
healthy age- and sex-matched infants. All 
the studied infants were from low socio-
economic status families according to the 
classification of Park and Park [11].

The infants with PEM were enrolled in 
the study after fulfilling a set of inclusion 
criteria. All had dietetic errors as the cause 
of PEM and none had a chronic illness or 
any chromosomal or hereditary disorder 
that caused the malnutrition. All enrolled 
infants were breastfed in addition to receiv-
ing some traditional foods, according to 
their age. None of the patients was receiving 
any medication that would be likely to affect 
the immune system, whether suppressors 
or stimulants. The 32 malnourished chil-
dren were categorized into 2 groups (non-
oedematous or oedematous PEM) accord-
ing to Heird’s classification [2]. The non-
oedematous group was 18 infants (8 males 
and 10 females) with a mean age of 12.11 
[standard deviation (SD) = 4.64] months 
and the oedematous group was 14 infants 
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(5 males and 9 females) whose mean age 
was 12.29 [standard deviation (SD) 3.91] 
months.

The control children were recruited from 
patients presenting for dietetic advice, vac-
cination or circumcision (in males) at the 
outpatient clinic in the Children’s Hospital, 
Ain Shams University. They were 6 males 
and 8 females with a mean age of 11.00 (SD  
4.15) months. 


After obtaining the approval of the ethi-
cal committee of the Children’s Hospital, 
Ain Shams University, the nature of the 
study was explained to the parent or legal 
guardian and a written consent was signed. 
A detailed history was taken from each 
child, with special emphasis on dietetic his-
tory. The mother or caregiver was asked to 
complete a questionnaire in simple Arabic 
language about how and what they fed their 
baby from birth until the time of admission, 
using a 24-hour recall of what the baby 
received. A thorough clinical examination 
was performed for all the studied infants, 
including anthropometric measurements 
(weight, height, skull circumference and 
mid-arm circumference), as well as routine 
laboratory investigations, including com-
plete blood count (CBC), serum albumin, 
creatinine, blood urea nitrogen (BUN), 
alanine aminotransferase (ALT) and aspar-
tate aminotransferase (AST). 

Thymus size was evaluated by ultra-
sonography and the CD4 and CD8 percent-
age in peripheral lymphocytes was estimated 
by flow cytometry. Both evaluations were 
carried out in the first 72 hours following 
admission depending on the patient’s gen-
eral condition.

All PEM patients spent a period of ap-
proximately 30 days in the paediatric ward 
for the initial phase of nutritional rehabilita-
tion. All the clinical, laboratory and radio-

logical assessments were repeated after 2–3 
months of nutritional rehabilitation accord-
ing to World Health Organization (WHO) 
recommended methods [12].


The WHO nutritional rehabilitation pro-
gramme for the PEM infants starts with 
management of life-threatening and emer-
gency conditions in the first week. Then su-
pervised feeding starts with a calorie intake 
of 80–100 kcal/kg/day, keeping in mind the 
continuity of breastfeeding in any breastfed 
infants. The diet is low in protein, fat and 
sodium and high in carbohydrates as almost 
all severely malnourished infants have in-
fections, impaired liver and intestinal func-
tions and problems related to electrolyte 
imbalance. After the return of the infant’s 
appetite the calorie intake is increased to 
150–200 kcal/kg/day with an increase in 
the amounts and decrease in the frequency. 
A high-protein diet is given and vitamins 
and minerals (potassium, magnesium and 
zinc) are continued in increased amounts. 
Iron is given during this stage to treat anae-
mia. The infant remains in the hospital for 
the first part of this rehabilitation phase (at 
least 3 weeks after admission), and is then 
followed up in the nutritional rehabilitation 
outpatient clinic.


Ultrasound evaluation of the thymus size 
was done for the cases and controls by 
grey-scale sonography (Logic 500, General 
Electric, Milwaukee, USA), with a high-
resolution multi-frequency linear-array 
transducer, range 6–10 MHz. Ultrasonog-
raphy of the normal thymus shows a ho-
mogeneous and finely granular echotexture 
with some echogenic strands [13–16]. It is 
located in the superior mediastinum under 
the sternum, anterior to the great vessels, 
and is easily identified in relation to the 
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aorta and superior vena cava [16,17]. Su-
prasternal, trans-sternal, parasternal, and in-
tercostal approaches were used [15,16,18].
The thymus size was measured from the 
maximum diameter of the transverse axis 
and maximum diameter of the longitudinal 
axis. The measurements were repeated 3 
times to ensure reliability, and average val-
ues were calculated. The longitudinal and 
transverse measurements were multiplied 
and calculated as the thymic index; this is 
an estimate of the volume of the thymus, 
and postmortem examinations have shown 
a high correlation between the thymic index 
and the weight and volume of the thymus 
[19]. Figures 1 and 2 show the ultrasound 
images of a PEM patient before and after 
nutritional rehabilitation. 


For the laboratory workup, samples of blood 
were collected from all infants and processed 
as clotted venous blood and EDTA antico-
agulated blood. Serum samples were used 
for the determination of liver and kidney 
functions (Synchron CX-5 Delta, Beckman 
Instruments, Fullerton, California, USA) 
and the EDTA blood was used to estimate 
CBC (Coulter T660, Miami, USA).


The EDTA blood was used for flow cy-
tometric assessment of the percentage of 
CD4 and CD8 in peripheral lymphocytes 
(EPICS-XL flow cytometer, Coulter, Flor-
ida, USA). The analysis was performed 
within 24-hours of collection using fluo-
rescein isothiocyanate-labelled anti-CD4 
and phycoerythrin-labelled anti-CD8 with 
their specific isotypic control reagents. All 
monoclonal antibodies were purchased 
from Becton Dickinson (Mountain View, 
California, USA). The collected blood was 
incubated with each of the 2 monoclonal 
antibodies for 30 minutes at room tempera-
ture. Erythrocytes were lysed by adding a 
lysing solution (ammonium chloride 0.85% 
buffered with potassium bicarbonate pH 
7.2) for 5 minutes at 37 ºC. Finally, the sam-
ples were washed with phosphate–buffer 
saline prior to flow cytometric analysis. The 
lymphocytes were specifically analysed by 
selective gating based on the parameters 
of forward and side scatter. Absolute num-
bers were calculated from leukocyte num-
bers using a cell counter (T-540, Coulter, 
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Florida, USA) and from the proportion of 
lymphocytes among all leukocytes as deter-
mined by light scatter.

 
Statistical analysis of the results was done 
using SPSS, version 10 and Statistica, ver-
sion 5 (Statsoft, Tulsa, Oklahoma, USA). 
Non-parametric data were analysed by the 
Shapiro Wilk’s test. Student t and paired-t
tests were used for parametric quantitative 
data and Mann–Whitney U and Wilcox-
on matched pairs tests for non-parametric 
quantitative data in addition to the cor-
relation studies. The numerical data were 
represented as mean (SD) and median (in-
terquartile range). The differences were 
considered significant at P < 0.05.



The study revealed lower anthropometric 
measurements before nutritional rehabilita-
tion in patients with non-oedematous and 
oedematous PEM compared with those of 
the controls (Table 1). These measurements 
showed a significant improvement after 
nutritional rehabilitation, yet not reaching 
the control values (Table 2). The same find-
ings were observed for serum albumin and 
haemoglobin levels although these values 
reached the control levels after rehabilita-
tion (Tables 1 and 2). Total leucocytic count 
(TLC) values were significantly higher in 
both groups of PEM patients compared with 
the controls and decreased after nutritional 
rehabilitation (Tables 1 and 2). 

When comparing the 2 types of PEM, 
the study also revealed a significantly lower 
weight (% of median for age), length/height 
(% of median for age) and midarm cir-
cumference, and higher serum albumin 
levels, in the non-oedematous compared to 
the oedematous patients before nutritional 
rehabilitation (Table 1). 

The results of the CD4 and CD8 counts 
in oedematous and non-oedematous PEM 
patients, as well as the controls, before and 
after nutritional rehabilitation (Table 3) 
were within the normal values for age and 
sex [20]. However, there was higher CD4% 
and lower CD8% in both groups of PEM 
patients compared with the controls on 
admission (the higher CD4 was significant 
only in the oedematous group and the lower 
CD8 was significant only in the non-oede-
matous one). These levels almost reached 
the control values after nutritional rehabili-
tation (Table 3). As regards the CD4/CD8 
ratio it was significantly higher in both 
groups of PEM patients compared with the 
controls and normalized after nutritional 
rehabilitation (Table 3). Non-oedematous 
and oedematous patients showed signifi-
cant improvement in CD4/CD8 ratio after 
nutritional rehabilitation (Z = 2.46, P < 0.01 
and Z = 2.4, P < 0.05 respectively). The 
thymic index showed significantly lower 
values in both groups of PEM compared 
with those of the controls and these meas-
urements showed significant improvement 
after nutritional rehabilitation although not 
reaching the control values (Table 3). Non-
oedematous and oedematous patients 
showed a significant improvement after 
nutritional rehabilitation as regards thymic 
index (Z = 3.73, P < 0.001 and Z = 3.30, P
< 0.01 respectively).

The correlation studies revealed sig-
nificant negative correlations between the 
thymic index before and after nutritional re-
habilitation and the age of the PEM patients 
(r = –0.41 and –0.45, P < 0.05 and < 0.01 
respectively). There was also a significant 
negative correlation between the thymic index 
before nutritional rehabilitation and the TLC 
of the PEM patients (r = –0.37, P < 0.05). In 
addition, there was a significant positive 
correlation between the thymic index before 
nutritional rehabilitation and the serum 
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albumin of the PEM patients (r = 0.45, P
= 0.01).

No correlation between the size of the 
thymus and CD4%, CD8%, or the CD4/
CD8 ratio could be detected in the controls. 
However, the current study revealed nega-
tive correlations between the thymic index 
before nutritional rehabilitation and CD4% 
and CD8% (r = –0.31 and –0.42, P > 0.05 
and < 0.01 respectively) and a positive, 
though non-significant, correlation with the 
CD4/CD8 ratio (r = 0.06, P > 0.05).



The current study revealed higher CD4% 
and lower CD8% and subsequently higher 
CD4/CD8 ratio in both groups of PEM pa-
tients compared with the controls on admis-
sion (the higher CD4 was significant only 
in the oedematous group and the lower CD8 
was significant only in the non-oedematous 
one). These levels almost reached the con-
trol values after nutritional rehabilitation. 

Contrary to the results of the current 
study, Freitag et al. found a decrease in CD4 
percentage and CD4/CD8 ratio and increase 
in CD8% in an animal model of starvation 
[21]. During the refeeding period, increases 
were observed in the CD4%, the CD8% and 
lymphocyte number. 

In agreement with the results of the cur-
rent study, the higher CD4% was encoun-
tered earlier in kwashiorkor and marasmic 
kwashiorkor patients (oedematous PEM) 
by Rikimaru et al., yet the authors did not 
comment on this finding [22]. However, the 
same study reported higher CD8% in the 
same patients; thus the CD4/CD8 ratio was 
lower in them compared to the controls. In 
addition, Najera et al. reported that CD8% 
percentage in malnourished infected chil-
dren was non-significantly lower than the 
well nourished non-infected controls [23],

which is in agreement with the present 
study.

The increased CD4% could be a com-
pensation for the lower proportion of B-
cells which is needed to fight infections in 
PEM patients. Rikimaru et al. reported that 
the proportion of B-cells was significantly 
lower in severely malnourished children 
than in normal children [22]. More recently, 
Najera et al. explained that there is an in-
ability to increase the proportion of B-
lymphocytes in malnutrition which may be 
associated with the mechanisms involved 
in the immunodeficiency of malnourished 
children [23].

The results of the present study could also 
be explained by the work of Woodward and 
Miller [24]. They reported that in weanling 
mice the low-protein diet protocol exerted 
no influence on the CD4/CD8 T-cells ratio, 
which challenges the established concept 
that T-dependent immunodepression in 
PEM depends on a reduced CD4/CD8 ratio. 
They also added that the low-protein diet 
protocol increased the ratio of T-cells to 
B-cells in the secondary lymphoid organs 
and recirculating pool; thus the fact that 
PEM induces greater involution within the 
T-cell system than within the B-cell system 
was also challenged. Moreover, Lee and 
Woodward reported that the CD4/CD8 ratio 
is irrelevant to the thymus-dependent im-
mune incompetence that they demonstrated 
in their rodent models [6].

The present study demonstrated a signif-
icantly lower thymic index in both groups 
of PEM patients compared with those of 
the controls. Nezelof [9] and McMurray 
[10] previously reported that severe thymus 
atrophy is secondary to various causes, 
including prolonged protein malnutrition. 

The thymic index of the currently studied 
PEM patients showed significant improve-
ment after nutritional rehabilitation. This is 
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consistent with Savino, who reported that 
the thymus atrophy present in malnutrition 
can be reversed after appropriate diet reha-
bilitation [25]. In spite of such significant 
improvements, the studied PEM patients 
still showed significantly lower thymic 
index values compared with the controls. 
This could be explained by the study of 
Chevalier et al. who reported that immune 
recovery of malnourished children takes 
longer than nutritional recovery [26].

A significant negative correlation was 
found between the thymic index before and 
after nutritional rehabilitation and the age 
of the PEM patients, which is similar to 
the report of Hasselbalch et al. on healthy 
children aged 8 to 12 months [27]. There 
was also a significant negative correlation 
between the thymic index before nutritional 
rehabilitation and the TLC of the PEM 
patients, denoting that morbidity (infection) 
is greater in PEM patients with low thymic 
index. This is in agreement with Aaby et al. 
who reported that thymus atrophy is associ-
ated with severe malnutrition and increased 
morbidity and that larger thymus size was 
associated with lower infant mortality [7].

The results of the present study also 
agree with Hasselbalch et al. [27], who con-
cluded that most of the individual variation 
in thymus size in infants can be explained 
primarily by body size and to a lesser extent 
by illness. They found a greater significant 
correlation between body size and thymic 
index than with the previous history of fever 
episodes and thymic index. The present 
study similarly revealed a highly significant 
lowered thymic index values in PEM pa-
tients, who have significantly lower anthro-
pometric measurements, compared with 
those of the controls, while the negative 
correlation between TLC and thymic index 
was hardly significant. 

The present study revealed that oedema-
tous PEM patients had a significantly lower 

thymic index than non-oedematous ones. 
In addition, there was a significant posi-
tive correlation between the thymic index 
before nutritional rehabilitation and the 
serum albumin of the PEM patients. These 
results can be explained by the fact that 
oedematous PEM is the more severe form 
of malnutrition, with lower serum albumin 
and zinc levels [28], and even the oral zinc 
tolerance test was found to be more affected 
in such patients [29]. Savino reported that 
malnutrition that is secondary to deficiency 
in uptake of proteins, metal elements or 
vitamins consistently results in changes 
in the thymus gland [25]. Moreover, Mc-
Murray previously specified that PEM and 
zinc deficiency are major causes of thymic 
atrophy [10].

Similar to our results for the controls 
Hasselbalch et al. could not find any cor-
relation between the size of the thymus and 
the CD4% or CD8%, or the CD4/CD8 ratio 
in healthy newborn infants [30]. However, 
the present study revealed negative correla-
tions in PEM patients between thymic index 
before nutritional rehabilitation and CD4% 
and CD8%, yet only the latter was significant 
and positive, though non-significant, corre-
lation with the CD4/CD8 ratio. Jeppesen et 
al. reported that it is the decreased number 
of immature lymphocytes from the thymic 
cortex and not the mature T-lymphocytes 
that could be correlated to the thymic size 
[8]. Additionally there are many other fac-
tors affecting these T-lymphocyte subsets 
counts, for example, cytokines [31–33] and 
infections [34–36].

In conclusion, the current study revealed 
thymic atrophy in PEM patients, especially 
infants suffering the oedematous type, 
accompanied by changes in the periph-
eral lymphocyte subsets. These changes are 
likely to affect the immune status of PEM 
patients and could be detrimental in this 
young age. Fortunately they are reversible 
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upon nutritional rehabilitation, although 
they might need a longer duration than 
physical recovery. We thus recommend 

proper assessment of the immune functions 
of PEM patients during nutritional rehabili-
tation and thereafter until full recovery. 
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Adolescence is a formative period during 
which many life patterns are learned and 
established [1]. Understanding the health 
belief of adolescents is crucial for effective 
health education. Health beliefs that influ-
ence lifestyle behaviour are complex, but 
are usually acquired during childhood and 
adolescence [2]. Information preference is 
positively associated with decisional prefer-
ence among individuals who believe their 
health is less dependent on influential oth-
ers, i.e. those who have internal rather than 
external health consciousness, or simply 
those not having external health locus of 
control (HLC). Influential others HLC, as 
well as chance HLC, is a type of external 
HLC. Individuals may use medical infor-
mation for different purposes according to 
the type of health-related attribution beliefs 
[3].

Health locus of control is one of the 
most widely measured parameters of health 
belief for the planning of health education 
programmes [4]. The Multidimensional 
Health Locus of Control (MHLC) scale 
contains 3 subscales: internal HLC (IHLC), 
chance HLC (CHLC), and powerful others 
HLC (PHLC) [5]. Each subscale measures 
individual tendency to believe that health 
outcomes are mainly a result of one’s own 
behaviour (IHLC), to chance (CHLC), or to 
powerful others such as medical profession-
als or family (PHLC); CHLC and PHLC are 
classified as “external” belief and IHLC as 
“internal” belief [5].

In rapidly changing societies such as are 
found in the Eastern Mediterranean Region, 
where a great shift in the age distribution of 
the population occurred in 1980s and 1990s, 
it would be inappropriate to follow the same 
priorities as earlier. Adolescent psychiatric 
disorders have become more frequent and 
occur at an earlier age during their life 
span [6]. Despite this, child and adolescent 

psychiatry is still not gaining much interest 
[7,8] although behavioural problems among 
children and adolescents are on the increase 
in some countries of this Region as well as 
other developing countries [7].

Early-onset depression often persists, 
recurs and continues into adulthood, indi-
cating that depression in youth may also 
predict more severe illness in adult life. 
Moreover, depression in children and ado-
lescents is associated with increased risk of 
suicidal behaviours [9].

Correlates of depression differ according 
to country and culture. Depression preven-
tion programmes have to take such differ-
ences into consideration [10]. Research 
on the association between health locus of 
control and depression in chronic illness has 
produced contradictory findings, perhaps 
because of a failure to consider contextual 
variables [11].

The aim of this study was to investi-
gate the health beliefs of adolescents in 
Alexandria, Egypt, using the MHLC scale 
and to examine the association of IHLC 
and CHLC with depressive symptoms in 
adolescents.




The study is based on a data set from stud-
ies carried out in 1996 [10,12]. From each 
of the 6 districts of Alexandria, 2 secondary 
schools, 1 boys’ school and 1 girls’ school, 
were selected by systematic stratified ran-
dom sampling. A whole class (around 45 
students per class) from each grade (1st, 
2nd, 3rd secondary) was randomly selected, 
i.e. 36 classes altogether. Written consent 
was obtained from the Ministry of Educa-
tion before commencing the study. None of 
the students in the selected classes refused 
to participate. The total number of partici-
pants was 1577. 
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A self-report questionnaire was de-
signed by the researcher to be completed 
by the students. It covered demographic 
and personal data as well as questions on 
factors associated with depression. History 
of physical abuse was determined through 
asking the participants whether they had 
ever been subjected to physical abuse (that 
they considered humiliating and/or pain-
ful, i.e. positive response depended on the 
perception of the child) by one of their 
parents [13].

Current cigarette smoking was enquired 
about through raising a screening question, 
i.e. whether participants were smoking at 
the time or not. The adolescent–parental 
relationship was classified as good, ac-
ceptable or bad arbitrarily according to the 
respondent’s point of view. Family history 
of mental illness was investigated by ask-
ing participants whether any of their close 
relatives (immediate family, first cousins, 
uncles, aunts) had a history of mental ill-
ness.

To obtain a history of emotional distur-
bance, students were asked if they had had 
any emotional or psychological problems 
that made them consult a doctor in the year 
prior to the study. 

The Arab Social Class Scale was applied 
to participants’ responses [14]. This uses 
the degree of parents’ education, parents’ 
occupation and crowding index (number 
of family members divided by number of 
closed rooms in the accommodation). The 
scale scores ranged from 0–25 with 3 cat-
egories:  20 high social class, 13–19 mid-
dle class < 13 low social class. 

Pre-testing of the questionnaire was con-
ducted on 100 students of both sexes from 
a secondary school in Alexandria before 
running the study.

Further tools were used to assess ado-
lescent HLC and depression. The students 
were asked about their HLC beliefs: IHLC 

denotes that the student believes that his/her 
health is the outcome of his/her deeds, while 
CHLC denotes that he/she believes that 
chance plays a great role in being or staying 
healthy.

The multidimensional health locus of 
control form A, developed by Wallston and 
Wallston in 1978, contains 18 questions 
classified into 3 subscales: internal, chance 
and powerful others [5]. The first 2 sub-
scales (IHLC and CHLC) were translated 
into Arabic by the author, guided by the 
opinion of a professional English teacher. 
Reliability was tested by calculating Cron-
bach’s alpha to assess internal consistency. 

The third subscale, PHLC, was not in-
cluded in the study because the question-
naire was enough for the respondents. The 
author considered the CHLC adequate for 
testing for external locus of control in ado-
lescents. This did not affect the validity of 
the tool as Cronbach’s alpha is calculated 
for each subscale separately. Both IHLC 
and CHLC subscales showed acceptable 
level of internal consistency, i.e. > 0.40 
(0.51 and 0.48 respectively). Each subscale 
contains 6 questions; for each question, 
participants choose 1 of 6 answers ranging 
from strongly agree = 6 to strongly disagree 
= 1. Accordingly, the total score for each 
subscale ranges from 6 to 36 [5]. The mean 
score for each subscale, not the individual 
items, was used in the statistical analysis of 
the data.

The Arabic version of the 27-item Chil-
dren’s Depression Inventory (CDI) [15], 
which covers an array of overt symptoms 
of child and adolescent depression such 
as sadness, suicidal ideation, sleep and 
appetite disturbance, was also used. Each 
item assesses 1 symptom by presenting 3 
choices ranging from 0 to 2 in the direction 
of increasing psychopathology; total score 
ranges from 0 to 54. Those who scored  20 
were considered as having at least mild 
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depressive symptoms. The CDI test–retest 
reliability was 0.9. It took around 40–50 
minutes for each student to complete the 
questionnaire and the other tools (around a 
class session). 


To preserve confidentiality, no direct or 
indirect identification of respondents was 
used. The school principals as well as the 
participants gave their verbal consent to 
participate in the study. 


Data entry was done using Epi-Info, ver-
sion 2.1 and analysis was done with SPSS,
version 9.0. The association between HLC 
score and demographic and other variables 
was examined. Finally the association be-
tween HLC and having depressive symp-
toms, adjusting for other confounders, was 
examined.



The mean age of the sample was 15.8 [stand-
ard deviation (SD) 1.3; range 14–19] years. 
Almost half the participants (49.8%) were 
males. Mean birth order was 2.5 (SD 1.6). 
About 15% had a history of dropping a class 
in their academic history and around 20% 
had been subjected to physical abuse during 
childhood. While only 6% had a family his-
tory of mental illness, 12.0% had personal 
history of mental illness and 17.0% had at 
least mild depressive symptoms, i.e. CDI 
score  20, the cut-off score. 

The mean IHLC score (SD) was 25.15 
(4.76) whereas the mean CHLC score (SD) 
was 22.67 (5.30) (Table 1). Mean CDI score 
(SD) was 13.21 (6.17).

Mean IHLC scores varied significantly 
with sex, history of dropping classes and 
having depressive symptoms. Mean CHLC 
scores differed significantly according to 

sex, history of abuse in childhood, adoles-
cent–parent relationship, family history of 
mental illness. personal history of mental 
illness and having depressive symptoms. 
Those abused during childhood were more 
likely to have higher mean CHLC scores 
than those who had not been subjected to 
physical abuse. Boys had significantly high-
er IHLC and lower CHLC than girls. Those 
classed as having depressive symptoms 
had significantly lower mean IHLC score 
and higher mean CHLC score than those 
who did not have depressive symptoms 
(Table 1). Birth order was not associated 
with either IHLC or CHLC before or after 
adjustment for sex. However IHLC and 
CHLC scores showed significant positive 
correlation adjusted for sex (correlation co-
efficient r = 0.22, P < 0.001) denoting that 
adolescents with higher scores for IHLC 
were more likely to have also higher scores 
for CHLC (data not shown).

Variables significantly associated with 
IHLC and/or CHLC in bivariate analysis 
were re-examined in multivariate analysis. 
The association of IHLC and CHLC with 
adolescent depression, adjusted for age, 
sex, social class, history of physical abuse 
during childhood, history of dropping class, 
having a hobby, current smoking, parental 
relations, family history of mental prob-
lems, personal history of mental problems 
and birth order were examined in a logistic 
regression model. Higher IHLC scores were 
significantly protective against adolescent 
depression adjusted for the aforementioned 
variables (Table 2). In contrast, those with 
higher CHLC were more likely to have 
depressive symptoms than those with lower 
scores. Girls were 2.6 times more likely 
to have depressive symptoms than boys. 
Those with a history of abuse in childhood, 
current smokers, older children and those 
with higher birth order were more likely to 
have depressive symptoms than others.
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Adolescent mental health in the Eastern 
Mediterranean Region generally, and in 
Egypt specifically, is still not a prime focus 
of policymakers, researchers and health 
providers. The findings of this study add 
to the existing knowledge about Egyptian 
adolescents in Alexandria.

The data show that CHLC scores were 
higher for girls than boys and vice versa for 
IHLC in the current study. This is similar 
to the findings of a previous study on an 
adult population [4]. Adolescents with past 
history of physical abuse during childhood 
were more likely to score higher external 
chance locus of control in the current study. 
Internal locus of control is considered one 
of the common protective factors for child 
abuse. Moreover, having parents with exter-
nal locus of control is a familial risk factor 
for child abuse [16]. The association be-

tween CHLC and being subjected to physi-
cal abuse could be related to the poor future 
orientation of the children with external or 
chance locus of control, who are not as com-
mitted or assertive as those with internal 
locus of control and accordingly prone to 
mistakes, which in turn predisposes them to 
being punished. 

The data of the current study did not 
prove an association of health locus of 
control with adolescents’ social class. The 
social gradient in relation to sense of con-
trol has previously been reported, with 
higher levels of fatalism and lower beliefs 
in personal control, in lower socioeconomic 
status groups [17]. Data from some other 
studies showed no difference between so-
cial classes regarding belief in internal locus 
of control, only in chance locus of control 
[4]. This supports the argument that control 
beliefs are multidimensional [18], and that 
individuals can simultaneously hold strong 
beliefs in the relevance of their own ac-
tions and in the play of chance, which was 
demonstrated in the current study by the 
significant positive correlation between 
IHLC and CHLC. 

The association between HLC and de-
pression was significant for each of the di-
mensions measured, i.e. IHLC and CHLC. 
Adolescents who were oriented toward 
CHLC were more likely to report depressive 
symptoms in the current study. The associa-
tion of depressive symptoms with locus of 
control was shown in previous studies. High 
external locus score significantly increased 
the risk for behavioural problems in general 
[19]. Takakura and Sakihara explained that 
external locus of control produced feelings 
of hopelessness characterizing depressive 
phenomena because the people experienc-
ing them tended to perceive outcomes as be-
yond their control. This supports the learned 
helplessness model in which individuals 
become helpless and depressed when they 
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perceive events as uncontrollable [20]. In a 
Norwegian study, external locus of control 
in combination with poor social support 
increased the risk of developing mental dis-
order when exposed to negative life events 
[21]. External locus of control, in terms 
of a supposedly personality-related feel-
ing of powerlessness, predicted mortality. 
Depression has also been associated with 
strong beliefs in the influence of chance 
over health [22]. Sosklone et al. also found 
that higher scores of depressive symptoms 
were significantly associated with lower 
scores of internal and higher scores of ex-
ternal health locus of control [23].

Lower sense of self control over illness 
not only predicts mental illness but is also 
associated with adherence to medication. 
The relationship between social support 
and antidepressant medication adherence is 
moderated by beliefs about control over ill-
ness. Increasing subjective and instrumental 
social support and non-family interaction 
were associated with greater adherence 
among patients with high internal locus 
of control but not among patients low in 
internal locus of control [24]. This could be 
explained by the “regression” experienced 
by those with high external locus of control 
in the sense of relinquishing some of their 
control to their formal or informal care giv-
ers. Therefore, efforts to endow the patient 
with optimal degree of control may help 
him or her to become a better partner in 
medical decisions [23].

The strong link between adolescent and 
adult depression has been demonstrated 
previously, irrespective of co-morbidity 
[25]. Accordingly, it is worth discussing the 
other variables associated with adolescent 
depression in this study, which could help 
in formulating a protective health educa-
tion programme for adolescent and adult 
depression. The current data show that 
female sex, child abuse, smoking and higher 

birth order were significantly associated 
with depression. The sex difference has 
been demonstrated in many previous stud-
ies, with predominance among girls, and 
could be explained by higher levels of self 
competence among boys, indicated in the 
Ohannessian et al. study [26]. Smoking was 
associated with depression in the current 
study. There is a strong positive correlation 
between cigarette consumption and depres-
sion [27]. Depressed adolescents are more 
likely to begin smoking, to smoke more 
and to continue smoking than young adults 
are. Smokers with mild or major depression 
find it hard to quit smoking [28–30]. The 
association of CHLC with childhood abuse 
and poor parental relationship and the link 
between childhood abuse and CHLC with 
depression in the current data is noteworthy. 
It is possible that adolescents with a poor 
relationship with their parents were more 
likely to be physically abused [31] and have 
external beliefs and subsequently would be 
more likely to be depressed than others. As 
regards the controversy around association 
of birth order with child and adolescent 
depression, Gates et al. found that first 
born children scored significantly lower in 
the 27-item CDI than their siblings [32]. 
They found also that first born children 
showed higher levels of self-esteem than 
younger children. The results of the cur-
rent study and the Gates et al. study do not 
give support to the Adlerian notion that a 
second born child is in a superior position 
to the first born child. However, Gates et al. 
explained that the first born child could be 
compensated for the pain of dethronement 
when the second child is born by the exclu-
sive and generous attention received before 
the birth of this later born sibling [32].


This was a cross-sectional study, where 
temporal association of HLC and depres-
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sive symptoms could not be proved. It is 
impossible to tell whether those of low 
IHLC or high CHLC will develop depres-
sive symptoms or that some variations in at-
titude might result from pre-existing health 
differences; for example, depressive symp-
toms lead to a fatalistic attitude. Therefore, 
longitudinal studies are required to prove 
the causal relationship and to test the asso-
ciation of HLC and depression rigorously.

The study findings cannot be general-
ized to the entire adolescent population in 
Alexandria as it was a school-based survey. 
Albeit education is universal in Alexandria, 
some adolescents drop classes or even leave 
school. However, it was not logistically 
feasible in this study to select a representa-
tive sample of adolescents from a household 
survey. Also, comparison between the study 
findings and other Arab studies is limited 
owing to the lack of previous studies inves-
tigating the association between HLC and 
adolescent depression.

Another study limitation to acknowledge 
is the internal consistency of the 2 subscales 
selected from the MHLC. Cronbach’s alpha 
in the present study was 0.46–0.51 which is 
lower than that in a study on an adult sam-
ple aged 40–79 years (0.62–0.76) [4], and 
in another study on hospitalized patients 
aged 18–65+ years (0.58–0.78) [24]. This 
could be explained by the difference in 
culture and in age group. However, to the 
best of the author’s knowledge, this is the 

first large study to examine the MHLC in 
an adolescent community in Alexandria. 
Moreover, values above 0.4 may be consid-
ered adequate. 

Finally, the depression scale used was not 
validated against a gold standard test such 
as the Revised Clinical Interview Schedule 
or the Composite International Diagnostic 
Interview. Indeed, for the cutoff score of 20, 
suggested as being suitable for screening in 
the general population (e.g. schools), clini-
cians will miss 86% of depressed children 
[33]. Nevertheless, there is no effect from 
different cultural norms as the scale has 
been used in countries such as Egypt and 
Oman in previous studies [12,31].

Although self-report questionnaires are 
easy to apply, they might also elicit inflated 
or false responses, especially for such sensi-
tive subjects. 

To conclude, the findings of this study 
give an indication of the extent of adoles-
cent depression in Alexandria. They also 
indicate the predictors of adolescent de-
pression and demonstrate the association 
between HLC and depression. Knowledge 
of the risk factors associated with adoles-
cent depression would be of use in planning 
a programme for prevention and control. 
Moreover, exploring the association be-
tween adolescent depression and adolescent 
health beliefs could help in choosing or 
modifying health education programmes to 
promote adolescent mental health. 
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Cardiac complications are among the most 
important causes of mortality and morbid-
ity in patients with thalassaemia major [1].
These complications can be categorized 
into 3 different forms: acute pericarditis, 
congestive heart failure and arrhythmia due 
to haemosiderosis, and chronic anaemia 
[2].

The commonest treatment for thalas-
saemia patients, apart from bone marrow 
transplant which is done in only a few cases, 
is repeated blood transfusions [1]. Haemo-
siderosis is an unavoidable complication 
of prolonged blood transfusions [1,3–5]. 
Haemosiderosis, which plays a considerable 
role in early mortality, can be prevented or 
postponed by iron-chelating agents which 
allow the formation of more excretable 
iron complexes [1,3]. Iron chelation usu-
ally starts after 10–20 blood transfusions 
or once serum ferritin exceeds 1000 ng/mL 
[3]. Deferoxamine mesylate is a commonly 
used iron-chelating agent. Deferoxamine is 
a drug with high specificity, low toxicity 
and short half-life which can form a trans-
portable deferoxamine-iron complex or 
ferrioxamine [1]. Several other regimens of 
iron-chelating agents have been developed, 
such as twice daily subcutaneous injec-
tion [6], oral agents including deferiprone 
(L1) [7–9] and ICL670 (Exjade) [4,10]
and different intravenous (IV) regimens 
[4,11–14].

Efforts have been made to establish a 
safe treatment of cardiac complications in 
thalassaemia patients. In one study on 17 
patients with some degree of systolic dys-
function, continuous IV infusion of deferox-
amine, 150 mg/kg per day over 10 hours for 
7 days resulted in increased left ventricular 
ejection fraction (LVEF) [15]. In another 
study, 100 mg/kg per day IV deferoxamine 
given in the first 10 days of the month fol-
lowed by subcutaneous administration of 

50 mg/kg in the next 20 days for a period of 
8 months was evaluated. This regimen re-
sulted in increased LVEF in 50% of the pa-
tients [16]. In other studies similar regimens 
are recommended in selected patients. Thus 
appropriate regimens for managing cardiac 
conditions in thalassaemia major patients 
still need further investigation. Hence, we 
evaluated a high-dose deferoxamine infu-
sion in thalassaemia patients with some 
degree of systolic function impairment.



This was a clinical trial comparing cardiac 
function in thalassaemia patients before and 
after treatment with high-dose deferoxam-
ine. The study included 15 thalassaemia 
patients aged 15–25 years who had some 
degree of systolic dysfunction (LVEF < 
55%). Inclusion criteria were: taking car-
diotonic drugs for at least a month, haemo-
globin > 9 g/dL and serum ferritin > 1200 
ng/mL.

After thorough explanation of the treat-
ment and the study, written consent was 
obtained from patients or their parents. The 
study was carried out with the approval and 
cooperation of the thalassaemia ward of 
Booali Hospital.

The medical history of each patient 
was taken and they underwent a physi-
cal examination. Electrocardiography and 
echocardiography were performed on all 
the patients to determine pulse rate interval, 
QRS duration, arrhythmia and systolic and 
diastolic function. Their visual and auditory 
systems were also checked, and renal func-
tion tests and blood sugar were measured. 
Physical examination and echocardiogra-
phy was done by a paediatric cardiologist 
using Littmann stethoscope and Med 750 
Echocardiogram (Sonotron, Norway). Elec-
trocardiography was done using a Davinsa 
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electrocardiogram (Davinsa, Islamic Re-
public of Iran).

IV deferoxamine, 130 mg/kg per day 
over 10–14 hours (maximum 5 g) was ad-
ministered daily for 5 days to all patients. 
Blood pressure, pulse rate and respiratory 
rate were determined every 15 minute in the 
first 45 minutes of treatment, after which 
they were measured every 4 hours. Care 
was taken to detect and manage possible ad-
verse effects of the drug including diplopia, 
tinnitus, skin rash and dizziness. The drug 
infusion was discontinued in patients devel-
oping all these adverse effects. The above-
mentioned procedures and examinations, 
including visual and auditory checks, were 
repeated at 2 days and 1 month after the 
completion of the infusion period. Occur-
rence of chest pain, palpitations, peripheral 
oedema, dyspnoea, heart sounds S3, S4 and 
systolic murmur were determined according 
to the patient’s medical history and physical 
examination.

Kruskal–Wallis and ANOVA tests were 
used to compare qualitative and quantitative 
data before and after treatment.



Demographic and clinical characteristics of 
the patients are given in Table 1. The mean 
age (standard deviation) of the 15 patients 
was 19.3 (SD 3.7) years; 10 males and 5 
females. They all met the criteria for inclu-
sion including starting transfusions at 20.0 
(SD 14.2) months, starting deferoxamine 
at 5 (SD 0.48) years and taking cardiotonic 
drugs for at least 1 month (all patients were 
on digoxin, 93.3% on captopril and 80.0% 
on furosemide).

The majority of patients (13) had chest 
pain, 15 had palpitations and 14 had dys-
pnoea which after treatment decreased 
respectively to 1, 2 and 1 patients at the 

first evaluation (after 2 days of deferoxam-
ine) and 3, 4 and 3 patients at the second 
evaluation (a month after the discontinua-
tion of deferoxamine) (P < 0.001) (Table 
2). The number of patients suffering from 
peripheral oedema decreased from 15 to 
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14 on both evaluations, but no changes 
in heart murmur and other extra sounds 
were observed (Table 2). The mean LVEF 
increased from 49.1% (1.8%) to 58.8% (SD 
2.9%) in the first follow-up (not more than 
2 days after ending the infusion period) and 
to 57.8% (SD 2.1%) in the second follow-
up (1 month later) (P < 0.0001). E-point-to 
septal separation (EPSS) of 9.6 (0.8) mm 
before the intervention decreased to 6.7 
(SD 0.7) mm in the first follow-up and to 
6.5 (SD 0.6) mm in the second follow-up (P
< 0.001) (Figure 1). No significant changes 
were found in diastolic function indices.

There were no patients with pulse rate 
interval > 0.2 seconds, QRS > 0.08 seconds 
and significant arrhythmia before and after 
receiving IV deferoxamine (Figure 1).

No visual complications were noticed 
prior to the intervention but 2+ retinal oede-
ma occurred in 1 patient after completion of 
the infusion period. This condition was not 
detected in the visual evaluation 2 months 
later. There was a mild auditory decline in 
20% of the patients prior to the intervention; 
this did not change after receiving defer-

oxamine. As regards other side-effects, 2 
patients developed mild urticaria and 2 oth-
ers developed mild dizziness; all improved 
after decreasing the infusion velocity.



Due to the high mortality and morbidity 
from cardiac complications in thalassaemia 
patients and to try to improve the treatment 
of these patients, we gave a high dose of 
IV deferoxamine (in addition to the con-
tinuation of the subcutaneous form) to 15 
thalassaemia major patients to investigate 
its effects on cardiomyopathy. The results 
showed some degree of improvement in 
systolic but no change in diastolic func-
tions.

In a study on 17 thalassaemia major 
patients with low systolic function and high 
ferritin level, an improvement in systolic 
function with no significant adverse effect 
was reported with high-dose deferoxam-
ine [4]. In another study, 17 patients with 
cardiac complications such as cardiac ar-
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rhythmia and left ventricular dysfunction as 
well as intolerability of subcutaneous defer-
oxamine received IV deferoxamine via an 
in-dwelling IV line for about 16 years [12].
The result was improvement of arrhythmia 
in 6 out of 6 patients and LVEF in 9 out of 
17 patients. These are in close agreement 
with the results of our study. Considering 
the considerable adverse effects of IV high-
dose deferoxamine, we used as low a dose 
of the medicine as possible which could 
lead to improved systolic function.

A significant relation has been reported 
between LVEF and CT2 (cardiac iron depo-
sition confirmed by magnetic resonance 
imaging) in 113 thalassaemia patients [17],
so it would seem that more aggressive iron-
chelating agents could produce greater im-
provements in LVEF. However, in another 
study, deferiprone L1 had more effect on 
myocardial iron removal than deferoxamine 
[18]. Furthermore, combination therapy of 
these 2 medicines had a synergistic effect in 
2 patients confirmed by magnetic resonance 
imaging [18].

Several other routes for administering 
iron-chelating agents have been developed, 
such as twice daily subcutaneous injection 
[6], oral agents including deferiprone (L1) 
[7–9] and ICL670 (Exjade) [4,10] and dif-
ferent IV regimens [4,11–14]. We chose 
this route to try and establish the optimal 
regimen in high-risk patients so we selected 
those who may best benefit from IV chela-
tion. Our study had a short-term follow-up 
period so this type of deferoxamine admin-
istration may only have a temporary effect. 
Prolonged IV administration and follow-up 
are needed to better evaluate this regimen 
of treatment.

Regarding side-effects of high-dose 
deferoxamine, some mild skin eruption 
and dizziness were observed which were 
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managed by lowering the infusion rates. 
Visual complications were observed in 
only 1 of our 15 patients. In our hospital 
there has been an case of a patient who 
self-administered an unusually high dose 
of deferoxamine (120 mg/kg for 3 months) 
which resulted in lenticular lesion (snow 
dot spot); this improved after returning to 
the usual dose.

Adverse effects of deferoxamine on 
visual (night blindness, retinopathy), audi-
tory (signal-to-noise hearing loss, tinnitus), 
neurological (neuropathy, encephalopathy) 
and renal systems as well as growth retar-
dation (with high dose deferoxamine in 
patients under 3 years) and increased sus-
ceptibility to infection (Yersinia infection, 
mucormycosis) are well documented. With 
higher dose IV deferoxamine, other ana-
phylactic reactions have been reported, such 
as hypotension, aphasia, acute respiratory 
distress syndrome and diarrhoea [19–23]. 
None of these reactions was observed in 
our patients. It has been suggested that 
measurement of plasma metabolite or the 
relative proportion of deferoxamine and 
ferrioxamine may help identify patients at 
risk of excessive dosing [24,25].

Our findings suggest that high-dose IV 
deferoxamine could provide some degree 
of improvement in the treatment of systolic 
function of cardiomyopathy in thalassae-
mia patients. A long-standing concern in 
high-dose IV deferoxamine is its numerous 
adverse effects. Our study and similar ones 
demonstrate that these adverse effects are 
manageable with meticulous care and it 
may be worthwhile to use the high-dose 
IV route in treatment of cardiomyopathy in 
patients with high ferritin levels.
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The presence of fever in children and ne-
onates affects the decision of both parents 
and clinicians [1]. Parents may get wor-
ried and take vigorous steps to lower their 
child’s temperature before and after seeking 
medical advice [1,2]. Clinicians, on the oth-
er hand, may carry out unnecessary investi-
gations, interventions, and depending on the 
age of the patient and his/her temperature, 
may admit the child to hospital [1,3] or just 
send him/her home with or without antibiot-
ics. Usually the cut-off point, especially in 
children below 6 months, is 38.3 °C [4,5].

Measuring temperature in children can 
be difficult, especially when they are unco-
operative or restless [1]. Measuring rectal 
temperature is frequently preferred over 
other ways but may be unacceptable to older 
children and their parents [1,6]. The axilla is 
a safe and accessible site but concerns have 
been raised about its accuracy [1,7,8] and its 
correlation with core temperature [9,10].

The objectives of this study were to 
evaluate the agreement between temperature 
measured at the axilla and that measured in 
the rectum in children and young people, us-
ing a conventional glass mercury thermom-
eter, to find if there is a direct mathematical 
relationship between axillary and rectal 
temperature, and to determine the optimum 
time for insertion of the thermometer.



Our study was carried out at Queen Alia 
Military Hospital in Amman over a period 
of 1 year (June 2001–May 2002). It in-
cluded 216 patients from birth to 14 years 
of age consecutively selected from chil-
dren presenting with history of fever to the 
children’s clinic or paediatric emergency 
clinic of the hospital; 87 (40.3%) were fe-
males. Children with hypothermia (rectal 

temperature < 35 °C ) and premature babies 
(gestational age < 37 weeks) were excluded 
from the study (13 children). Consent was 
obtained from the parent(s) after explaining 
the study to them.

The patients were divided into 7 groups 
according to age as follows:

Group 1: 0–30 days (20 children; 50% 
were females).
Group 2: 31 days–3 months (19 chil-
dren; 57.9% were females).
Group 3: > 3 months–6 months (12 chil-
dren; 2.4% were females).
Group 4: > 6 months–1 year (30 chil-
dren; 23.3%% were females).
Group 5: > 1 year–3 years (60 children; 
40% were females).
Group 6: > 3 years–6 years (44 children; 
45.5% were females).
Group 7: > 6 years–14 years (31 chil-
dren; 41.9% were females).
In Queen Alia Military Hospital, rectal 

temperature is usually taken in those less 
than 3 years while axillary temperature is 
taken in children over this age. In each pa-
tient, the axillary temperature was measured 
first and then the rectal temperature before 
examination of the patient or any medi-
cal intervention. A standarized calibrated 
medical mercury thermometer was used 
and held in place for at least 5 minutes 
for each temperature measurement. The 
rectal temperature stabilization time was 
reached in less than 3 minutes, but not all 
the axillary temperatures reached a sta-
bilization by 5 minutes and we kept the 
thermometer in place for up to 9 minutes in 
those whose temperature did not stabilize; 
thus 5 minutes, was selected for practical 
reasons. The temperature was recorded 5 
times at 1 minute intervals after 2 minutes 
of insertion.

•

•

•

•

•

•

•
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Thermometers were calibrated before 
each measurement. The calibration was 
done using a special thermometer calibra-
tion system (ERTCO, TCS100, Dubuque, 
USA) based on a method given in NIST 
monograph 150 with total accuracy ± 
0.2 °C. All temperature measurement were 
made by one of the researchers

Statistical analysis was carried out by 
the SAS system (general linear models pro-
cedures) [11], in which analysis of variance 
and correlation coefficients of both methods 
of measurement were calculated. Also, the 
median, mean, standard deviation (SD), 
specificity and sensitivity were calculated 
for each age group.



Table 1 shows the sensitivity of the axillary 
method using the rectal method as the gold 
standard in the different age groups. While, 
the sensitivity in the neonatal group was 
87.5%, it dropped considerably in the older 
age groups.

The mean of axillary temperature was 
found to be lower than the rectal tempera-
ture as shown in Table 2. The mean and 

median temperatures of both methods of 
temperature measurement in the different 
age groups are shown in Tables 2 and 3. 
As the age increased, the mean differences 
between the 2 methods increased (Tables 2 
and 3, Figure 1).

The validity of temperature readings 
at both sites was related to the child’s age 
and the duration of contact of the child 
with the measuring device as it was noticed 
that 100% of rectal temperature readings 
stabilized at 3 minutes with a mean of 2.2 
minutes (SD 0.42), while 93% of axillary 
readings stabilized at 5 minutes and 98% at 
7 minutes with a mean of 4.4 minutes (SD 
0.84) (Table 4).

Analysis of variance showed no signifi-
cant differences due to sex while age group 
and method of measurement gave significant 
differences (P < 0.01). The correlation coef-
ficient between axillary and rectal methods 
was 0.92 (P < 0.01) for the neonatal group 
while the other values decreased as age in-
creased (Table 5). This result indicates that 
both methods of temperature measurement 
can give similar assessment of body tem-
perature at younger age but this agreement 
decreased with age. The coefficients of 
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variations for the 2 methods are presented in 
Table 6 and indicate very accurate tempera-
ture measurement during the study.



Body temperature has long been regarded 
as a vital sign of physiological integrity 
and, as such, has been assessed by numer-
ous methods across centuries [9]. It follows 
a circadian rhythm being lowest at 06:00 
[4,11]. It is used in the context of other data 
to determine both the presence of illness 
and the extent to which a patient is respond-
ing to treatment.

It is well known that the best site for 
measuring temperature is near the tempera-
ture regulating centre and this is called the 
core temperature, i.e. pulmonary artery, 
oesophagus, bladder [4,12–14], but these 
are impractical for routine use [15]. The 
closest alternative sites are body cavities 
near large vessels, e.g. oral, rectal, aural 
[9,16]. Numerous researchers have docu-
mented that rectal temperature significantly 
lags behind measured changes at other core 

sites, especially during acute temperature 
fluctuation and changes [13]. In addition, 
obtaining a rectal temperature is time-
consuming and poses the risk of perforation 
[10]. Although measurement of axillary 
temperature is easily accomplished and is 
not painful or distressing [11,12], it does not 
correlate well with core temperature [9,10].
This inaccuracy renders the axillary method 
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an unacceptable method of measurement, 
especially in critical care settings.

Determining febrile status is very im-
portant in assessment of patient’s status, 
and accurate measurement of temperature is 
required in certain clinical situations or age 
groups, for example in neutropenic patients, 
whether to start antibiotics or not [1,7,17]
depends on accurate temperature measure-
ment, and also in neonates for insuring a 
thermoneutral state.

We studied the classic mercury glass 
thermometer because it is the most widely 
used device in our country and most devel-
oping countries, because of its reasonable 
price in comparison with electronic and 
disposable chemical methods, and because 
it is the most suitable for use in hospitalized 
patients [18,19].

It is believed that rectal temperature 
can be estimated by adding 0.5 °C to the 
temperature measured at the axilla, but in 








 
 

 
   

   

   

   

   

   

   







 

 

 

 

 

 

 

 





 

٢٠٠٧ ،٥ العدد عشر، الثالث املجلد العاملية، الصحة منظمة املتوسط، لشرق الصحية املجلة

our study the wide range in the mean dif-
ferences suggests that this is not the case. 
This finding is consistent with the study 
of Brown et al. who concluded that adding 
a correction factor to axillary readings is 
invalid [20].

Our study indicates a consistent rela-
tionship between axillary and rectal tem-
peratures as there was a high and significant 
correlation between axillary and rectal tem-
peratures, with the highest value (0.92) in 
the case of neonates. The correlation tended 
to decrease with age. This result is in agree-
ment with Schiffman who reported a signif-
icant positive correlation between axillary 
and rectal temperatures [21]. He concluded 
that axillary temperature taking may be a 
practical method for neonatal temperature 
monitoring. With regard to the heterogene-
ity between mean differences within groups, 
our results are similar to those of Craig et al. 
[1] who found significant heterogeneity 
between mean differences; the values for 
neonates and older children were 0.17 and 

0.92 respectively. Thus axillary temperature 
in young children above neonatal age does 
not reliably reflect rectal temperature and 
should be interpreted with caution.

In our study, the temperature recorded 
at the axillary site could be almost the same 
as the rectal temperature or lower by 2.2 °C. 
The mean difference increased with in-
creasing temperature sometimes reaching 
more than 2 °C with fever above 39 °C, 
especially in children past the neonatal age. 
This is consistent with Falzon et al. with 
regards to age but the differences were 
smaller [22].

Our finding that the sensitivity of the 
axillary method for neonates was quite 
high (87.5%) while for older groups it was 
much lower is similar to that of Osinusi and 
Njinyam [23].



It can be concluded that, unlike in older 
children, axillary temperature in neonates 
correlates well with the rectal temperature 
and it is sensitive enough to detect fever. 
Thus, axillary rather than rectal temperature 
should be taken in neonates because it is 
safer and avoids the risk of rectal perfora-
tion. Rectal temperatures should be taken 
in older children especially in documenting 
low grade fever.

When axillary method is used, the ther-
mometer should be left in place for at least 
5 minutes.

There was no direct mathematical rela-
tionship between axillary and rectal tem-
perature as has long been considered.
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Gastric and ulcer peptic disease is a com-
mon disease in the community, especially in 
children. Considering the close relationship 
between peptic ulcer and gastritis caused by 
Helicobacter pylori, the accurate and early 
diagnosis of infection by this micro-organ-
ism is very important so as to provide prompt 
and convenient treatment to the affected 
children [1,2]. The diagnostic tests for H.
pylori infection are principally of 2 types: 
invasive and non-invasive. Invasive diag-
nostic methods include polymerase chain 
reaction (PCR), rapid urease test (RUT), 
endoscopy of the upper digestive tract and 
biopsy of the gastric mucosa for pathologi-
cal examination. Non-invasive diagnostic 
methods include serologic enzyme-linked 
immunosorbent assay (ELISA), urea breath 
test (UBT) with C13 or C14 labelled urea 
and the H. pylori stool antigen test (HpSA) 
[1–4].

No study is available from the East Az-
erbaijan area or elsewhere in the Islamic 
Republic of Iran to compare the results of 
invasive and non-invasive diagnostic meth-
ods for detecting of H. pylori antigen in stool 
samples in children in the community. This 
research study was therefore carried out 
to ascertain whether detection of H. pylori 
antigen in the stool sample using immuno-
assay can substitute for diagnostic tests 
such as endoscopy and biopsy of the gastric 
mucosa, which, although standardized, are 
painful procedures that may involve a high 
level of risk, especially in children.



The study design was observational, de-
scriptive with convenience sampling. 


The study was carried out on all children 
aged from 1–15 years old with dyspeptic 
symptoms who were referred to the endo-
scopic section of Tabriz children’s hospital 
during an 11-month period from May 2003 
to March 2004. The children were included 
if they suffered dyspepsia, chronic gastric 
pain (gastric pain for more than 3 months 
with at least one course of pain each month), 
recurrent anorexia, vomiting and heartburn, 
bleeding in the upper or lower digestive 
tract and recurrent diarrhoea. Patients with 
severe diarrhoea and those who had re-
ceived antibiotics or proton pump inhibitors 
as well as antacids in the previous 4 weeks 
were excluded from the study.

The children and their parents were 
informed about the necessary clinical and 
laboratory examination procedures and 
their consent was taken before the start of 
the study. 


Endoscopy of the digestive system was 
performed by video endoscopy (Olympus 
video-gastroscope Evis 100 type XP 20). A 
total of 3 biopsy samples were taken from 
observation areas and sent to the pathol-
ogy laboratory: 2 from the antrum at 2 cm 
intervals and 1 from the gastric corpus. 
Histological preparations were done un-
der haematoxylin–eosin stain and also by 
modified May–Grunwald–Giemsa staining 
procedure. The presence of H. pylori or-
ganisms was reported in 6 groups ranging 
from grade 0 to grade 5 using the modified 
scoring system (MSS) criteria for assessing 
histopathology samples [5].

Stool samples for the HpSA test were 
taken from patients and sent to the micro-
biology laboratory. Detection of H. pylori 
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antigens in stool was carried out by ELISA 
polyclonal antibody test (Equipar HpSA 
test, Saronno, Italy). 


After gathering simple frequencies and 
percentages, the data were transferred to 
computer and analysed by SPSS using Mc-
Namara test and the chi-squared test. Sensi-
tivity, specificity and positive and negative 
predictive values were calculated using the 
histopathology results as the gold standard.



The study group was 96 children aged from 
1–15 years old with a mean age of 8.3 years 
(standard deviation 0.3 years); 70 (72.9%) 
were outpatients and 26 (27.1%) were ad-
mitted as inpatients in the gastroenterology 
division or other divisions of the children’s 
hospital. There were 65 males (67.7%) and 
31 females (32.3%). 

Table 1 shows the results of histopathol-
ogy examination of biopsy specimens from 
the gastric areas. The results of the HpSA 
antigen test in stool samples of patients are 
shown in Table 2. 

Comparing the incidence of H. pylori 
cases from biopsy and stool testing, it was 
found that out of 62 (64.6%) patients re-

ported positive for H. pylori in histopathol-
ogy of biopsy samples (the gold standard), 
only 34 cases were H. pylori positive by 
the HpSA test (Table 3). According to this 
study, the sensitivity, specificity, positive 
and negative predictive values for the HpSA 
test were 54.8%, 79.4%, 82.9% and 49.9% 
respectively. There was a significant dif-
ference between the 2 groups who were 
positive for H. pylori in biopsy sample and 
negative for H. pylori in biopsy in terms of 
H. pylori variance in the HpSA test (P < 
0.001, McNamara test).

Table 4 presents the H. pylori histopa-
thology grading in biopsy samples based on 
MSS criteria and the HpSA positive cases. 
It was observed that as the grade of H. 
pylori in biopsy samples increased, the pos-
sibility of the stool sample being positive 
increased too (P < 0.001). Out of 31 patients 
whose histological examination indicated 
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grade 2 or 3, less than of half cases (n = 14) 
were H. pylori negative in stool samples. 
The most important finding was that all of 
9 patients determined as grade 4 or 5 from 
biopsy samples were also H. pylori positive
in stool samples (Table 4). In addition, out 
of all 34 cases of grade 0 of H. pylori in
biopsy sample, 27 cases were reported H.
pylori negative. 



To determine H. pylori infection in humans, 
multiple laboratory methods have been re-
ported [5–8]; however, based on estimated 
resources, the histological examination of 
biopsy samples is considered as the gold 
standard among invasive diagnostic meth-
ods to diagnose this micro-organism with a 
sensitivity and specificity of 100% [2].

In comparison to biopsy, cultivation of 
bacteria requires specific environmental 
conditions and a fairly long time for the 
organism to grow, which are considered 
as the shortcomings of the biopsy cultures, 
although the rate of success is reported to 
be nearly 100% when there is accuracy in 
the cultivation of biopsy samples [2]. Other 
invasive procedures, the RUT and antibody 
measurements in blood using ELISA are 

less sensitive and specific in children as 
compared with adults [1,2].

The UBT is a non-invasive method that 
possesses more accuracy to diagnose infec-
tious from non-infectious cases in children 
and adults and is reported to be 100% sensi-
tive and 92% specific in diagnosing H. 
pylori infection in children. However, the 
test is difficult to perform in children and 
require the child’s collaboration [2].

According to a study in Taiwan, 53 
children affected by dyspepsia were as-
sayed [6]. The diagnostic accuracy of dif-
ferent tests was as follows: culture 98.1%, 
RUT 96.2%, pathology 98.1%, PCR 94.3%, 
serology 84.9%, UBT 100% and HpSA 
96.2%. According to their study, all the 
above-mentioned methods, except serology, 
are considered valuable diagnostic methods 
in the diagnosis of H. pylori in children [6].
This and similar studies in Germany, China, 
France, England, Spain, Italy and Poland 
revealed that non-invasive methods such 
as HpSA possess high sensitivity and spe-
cificity as compared with other diagnostic 
methods in children such as UBT [7–15].

In another study in England, the results 
of detection of HpSA were compared in 72 
patients suffering from dyspepsia using 3 
stool antigen enzyme immunoassay kits 
versus endoscopy biopsy samples [16]. 
The sensitivity of the Premier Platinum Hp 
SA kit (Meridian Diagnostics, Cincinnati, 
Ohio, USA) was 63.6% and specificity 
92.6%, the sensitivity of FemtoLab Cnx kit 
(Dako, Ely, Cambridgeshire, UK) was 88% 
and specificity 97.6%, and the sensitivity of 
the Hp Ag kit (Dia.Pro, Milan, Italy) was 
56% and specificity 97.6% [16].

Our study was an HpSA test using 
polyclonal antibody detected by ELISA 
and the sensitivity and specificity were 
54.8% and 79.4% respectively. Our results 
are compatible with the above study [16]
but not with the results of the study in 
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Taiwan [6]. Despite minor difficulties such 
as the collection of a new stool sample, 
the performance of HpSA is an alternative 
and reliable substitute for the UBT test as a 
non-invasive diagnostic method in children. 
Secondly, the test is not expensive and does 
not require a blood sample. 

Considering the sensitivity and spe-
cificity of the HpSA test in our study, the 
practical value of this test seems to lie more 
in eliminating cases that are negative for H.
pylori and accordingly this test could be ap-

plied in mass screening such as at regional 
school level. 
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Research policy and cooperation in the Eastern Mediterranean Re-
gion
The Research Policy and Cooperation (RPC) unit of the WHO Eastern 
Mediterranean Region aims to support health research and develop-
ment in Member States of the Region through policy advice, capacity 
building of national health research systems, generation of appropriate 
knowledge and its utilization towards improved health.
RPC works in close collaboration with the technical units in the WHO 
Eastern Mediterranean Regional Office as well as national focal points 
for research or medical research councils and major health research 
institutions in the Region and other national and international part-
ners.
Further information about the work RPC is available at: http://www.
emro.who.int/rpc/index.htm
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Toxocara canis is one of the commonest 
nematodes of the dog and most often this 
nematode is the cause of toxocariasis (vis-
ceral larva migrans) [1]. People become 
infected by ingestion of eggs from soil, dirty 
hands (thumb-sucking) and raw vegetables. 
Pica has an important role in the acquisition 
of this infection. Once embryonated eggs 
are ingested, the larvae hatch and migrate 
through the somatic organs [2].

In humans, migration of T. canis larvae 
to viscera and other organs produces viscer-
al larva migrans syndrome, and sometimes 
ocular larva migrans and neurotoxocariasis 
[3].

Toxocariasis is considered to be a dis-
ease mainly of children, although adults 
can also be affected. Children are more at 
risk of acquiring this infection because of 
their attraction to pets (dogs and cats) and 
their play habits, which may expose them to 
accidental ingestion of Toxocara eggs from 
the animal hosts.

Direct confirmation of larva in internal 
organs is extremely difficult. Emphasis is 
placed on diagnosing visceral larva migrans 
and ocular larva migrans by indirect sero-
logical methods [4]. Diagnosis of human 
toxocariasis through most immunologi-
cal tests is done using T. canis excretion–
secretion antigens, most often by enzyme-
linked immunosorbent assay (ELISA) 
[5,6].

There have been few epidemiological 
studies on the prevalence of toxocariasis 
in the Islamic Republic of Iran, especially 
in western parts such as Hamadan, except 
some sporadic reports of disease in children 
[7]. In this province human ascariasis is 
endemic and canine ascarids are common 
as well [8]. In central Hamadan, Ascaris 
lumbricoides prevalence is reported to be 
20%, and the prevalence of canine ascarids 

is reported to be about 51% in stray dogs [9]
and there are thousands of stray dogs in and 
around the city without any control meas-
ures. Soil-contamination by Toxocara eggs 
in public parks has been reported previ-
ously [10,11] and clinical evidence suggests 
the presence of human toxocariasis in this 
region. Environmental and sociocultural 
conditions facilitate infection with Toxo-
cara eggs in humans, especially children. 
As there is a lack of documented reports on 
the seroepidemiology of toxocariasis in our 
area, we aimed to assess the prevalence of 
the infection in children under 10 years of 
age and its association with certain factors.



The study was carried out from July to 
September 2003 in Hamadan. The total 
population of Hamadan is about 600 000, 
and the target population (under 10 years 
old) was about 101 000 [12]. A total of 544 
children aged 1–9 years (278 girls and 276 
boys) were randomly selected from urban 
(408, 75%) and rural (136, 25%) areas 
of Hamadan. The children were selected 
from areas covered by 10 health centres 
in the city and 9 health centres in the rural 
areas. All members of households in the 
catchment areas of the health centres have 
a health file and code and this was the 
sampling frame from which the children 
were selected. Sample size was calculated 
proportionally according to residence with 
a probable prevalence of 15% in urban areas 
and 3% in rural areas with 95% confidence 
interval.

Data were collected using a question-
naire which included epidemiological fac-
tors such as age, sex, residence, parents’ 
educational status, a history of close contact 
with dogs and/or cats, keeping pets in the 
home, exposure to soil, pica, eating raw 
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vegetables, mode of vegetable washing, 
thumb-sucking and frequency of visits to 
outdoor parks. The questionnaires were 
completed by the parents and health staff.

Venous blood samples (3 mL) were 
collected from each child for detection 
and titration of antibodies to T. canis. Se-
rum was separated on the same day as 
collection at the centre and then frozen at 
–20 °C until analysis. Informed consent was 
obtained from the parents for their child to 
participate.

The ELISA/IgG diagnostic kit was sup-
plied by Test-Line Ltd Clinical Diagnostics, 
Czech Republic. The manufacturer claims 
a high specificity of 99.2% and sensitivity 
of 100%. The ELISA procedure was car-
ried out according to the manufacturer’s 
instructions. An automated washer (Asys 
Sera Washer, Austria) and automated reader 
(Rosys Authos, Spain) were also used. The 
base serum dilution in this method was 
1/200. The intensity of colour of each well 
was read at 450 nm against the blank. Re-
sults were considered valid if the absorb-
ance of the blank was less than 0.150, of 
the positive control was  0.900 and of the 
negative control was  0.200, and the mean 
absorbance of cut-off was between 0.250 
and 0.600. For evaluation of the results, 
index positivity was used (absorbance of 
each tested sample divided by the mean 
absorbance of the cut-off that was obtained 
in the same test); the cut-off was calcu-
lated and appointed to 0.3. According to the 
manufacturer recommendations, an index 
positivity > 1.1 was considered positive, 0.9 
to 1.1 as borderline and < 0.8 as negative for 
T. canis infection.


Data were analysed by SPSS, version 10 and 
the chi-squared test was used to assess sta-
tistical differences. P < 0.05 was considered 
significant.



Of the 544 samples analysed, 29 were posi-
tive for Toxocara antibodies giving an over-
all prevalence of 5.3%, obtained at a cut-off 
titre of 1/200. In addition, 19 (3.5%) of the 
samples had a borderline titre. Thus includ-
ing the borderline cases as positive, we have 
a prevalence of toxocariasis of 8.8%. Of the 
29 children positive for toxocariasis, 24 had 
a low titre, 4 a medium titre and only 1 had 
a high titre (Table 1). Table 1 also shows 
the prevalence of antibodies to Toxocara
according to age, sex and residence; other 
variables examined were either not signifi-
cant or incomplete and were excluded and 
are not shown. There was no significant 
difference in the seropositivity according 
to sex (5.3% males, 5.63% females, P = 
0.54) or age group (1–3 years 5.66%, 4–6 
years 5.3% and 7–9 years 5.28%, P = 0.97). 
Although a lower prevalence was found in 
the urban areas (5.63%) compared with the 
rural areas (4.41%), this was not statistically 
significant (P = 0.69).



We found the prevalence of confirmed 
toxocariasis to be 5.3%; with the border-
line cases included, this rose to 8.8%. We 
expected a higher prevalence rate in this re-
gion because of the environmental and cul-
tural conditions. Because the prevalence of 
infection varies in difference geographical 
regions, it may be that the positivity index 
recommended by the manufacturers is not 
appropriate for developing countries such 
as ours and the assessment of antibodies 
should, as much as is practical, take account 
of special regional conditions.

Seropositive rates for T. canis have been 
reported to be 2.8% in the general popula-
tion and 4.6%–7.3% in children 1–11 years 
old in the United States [11], 10.9% in Jor-
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dan [13], 25.6% (132/519) in Shiraz, east-
ern Islamic Republic of Iran [8] and 3.1% 
(70/2129) in Ireland [14]. Other studies 
report seropositivity rates of 3.1% (16/314) 
in Korea [15], 17.7% and 2.1% in rural and 
urban children respectively in China [16],
62.3% in schoolchildren in Trinidad [17],
and 3.6% and 17.2% in 2 different areas of 
Spain (Madrid and Tenerife) [18].

While we expected a higher seropositiv-
ity rate among this group of children, none-
theless the rate of 8.8% was considerably 
higher than that expected for the general 
population (2.0% to 2.5%). The absence of 
a significant difference in the rate of posi-
tivity between families who owned a dog 
and those that did not suggests that infection 
was being acquired from communal sources 
such as parks and playgrounds. Soil con-
tamination of public parks and playgrounds 
in Hamadan has been reported previously 
[10]. Furthermore, keeping dogs is not pop-
ular in either urban or rural areas because of 
Islamic beliefs about dogs. Therefore, the 
contamination of the environment with T.
canis eggs from stray dogs is probably the 
common source of infestation of children. 
The potential transmission of infection in 

children is undoubtedly greater than adults 
because children often play in the contami-
nated environments. The considerable pro-
portion of children who had been infected 
indicates the need for control of the canine 
pollution in the area.

In conclusion, the prevalence of toxo-
cariasis among children in western parts 
of the Islamic Republic of Iran is the same 
as some other developing countries but 
lower than southern parts of the country. 
Nevertheless, it is relatively high, as is the 
prevalence of canine ascarids in this area 
and soil contamination of public parks with 
eggs. Therefore, toxocariasis does consti-
tute a health problem in this area that needs 
to be addressed.



We thank the Deputy of Education, Ha-
madan University of Medical Sciences, who 
funded the study. We also thank the person-
nel of all the urban and rural health centres 
of Hamadan for their help in the collection 
of samples.
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Tuberculosis (TB) is on the increase 
throughout the world and is one of the most 
important causes of death among adults in 
developing countries. In 1993, the World 
Health Organization (WHO) declared TB to 
be a global health emergency [1]. Although 
malnutrition has been described in TB pa-
tients previously [2–4], contrary to what is 
commonly believed, little is known about 
nutritional status with respect to micronutri-
ents especially zinc. Low concentrations of 
these nutrients may affect the host’s defence 
mechanisms [5,6].

There are studies that have revealed the 
correlation of low zinc levels and active 
pulmonary TB in adults [7,8]. However, 
few studies in children with the same find-
ings are available [9]. Zinc supplementation 
has been shown to have a positive effect on 
the incidence of diarrhoea, pneumonia and 
may even lead to a decrease in the incidence 
of malaria [10]. Zinc deficiency is known to 
cause impaired cell-mediated immunity and 
compromise neutrophil functions [5]. This 
can increase susceptibility to TB because 
the cell-mediated immunity plays a major 
role in the disease. Zinc deficiency also 
affects host defence in a variety of ways. It 
results in decreased phagocytes and leads 
to a reduced number of circulating T-cells 
and reduced tuberculin reactivity, at least in 
animals [6].

Although the first reports on zinc defi-
ciency were among children in the Islamic 
Republic of Iran, Turkey and Egypt in 1960 
[11], there is no comprehensive study of zinc 
deficiency in the Islamic Republic of Iran. 
Because of the limited data available on the 
relationship between nutritional status and 
TB and due to the increasing incidence of 
TB we decided to compare zinc status in 
children with active pulmonary TB and 2 
control groups (healthy and malnourished 
children). The present study also measured 

the variations in zinc levels over the course 
of anti-TB therapy after 1 and 4 months.




This case–control study was conducted 
between September 2002 and March 2003 
at the National Research Institute of Tuber-
culosis and Lung Disease, a referral centre 
for TB and lung diseases in Tehran, Islamic 
Republic of Iran. The DOTS (directly ob-
served treatment, short-course) regimen 
has been applied for all cases according to 
the WHO since 1991. Included in the study 
were 30 children in the age range 2–12 years 
who attended the outpatient clinic and were 
admitted to the paediatric ward: 15 children 
with pulmonary TB and 15 malnourished 
children. A control group of 15 healthy 
children were recruited from the outpatient 
clinic when they were attending for their 
annual school check-up. Patients with TB 
were admitted and the other 2 groups were 
followed up on an outpatient basis.

The study was conducted under the di-
rect observation of the ethical committee 
of Shaheed Beheshti University of Medical 
Sciences. Children and their families were 
informed about the aims of the study.


A history was obtained from all children 
in group A about previous TB prophy-
laxis or treatment and whether they had 
had close contact with an adult with pul-
monary TB. Children with pulmonary TB 
received DOTS chemotherapy for 6 months 
according to the standard regimen [12]. All 
the TB cases were treated with isoniazide, 
rifampicin, ethambutol and pyrazinamide. 
After completion of treatment, all of the 
children became bacteriologically negative 
and were routinely followed up in the out-
patient TB clinic.
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A detailed history and a physical ex-
amination were also taken for all the mal-
nourished children. There was no evidence 
of active infectious diseases, immune de-
ficiency, human immunodeficiency virus 
(HIV) or any chronic diseases. The children 
were defined as malnourished if they had 
weight and height under the 5th percentile 
for Iranian weight-for-age tables. Healthy 
children were defined as children whose 
weight and height were in the range of ideal 
growth chart without any diseases.

A 5 mL sample of peripheral blood was 
collected from each child before the onset of 
therapy and sent to the reference laboratory 
in acid-washed and metal-free tubes. Zinc 
levels in plasma were estimated by atomic 
absorption spectrophotometer (Chemtech 
Analytical, USA) using a hollow cathode 
lamp at 214.1 nm. The instrument was 
calibrated with Chemlab standard solution 
(National Bureau of Standards, Washington 
DC, USA). The serial estimation of plasma 
zinc was done in all groups at the time of 
admission. The serum zinc level of children 
in group A was again assessed at 1 and 4 
months after treatment. For ethical reasons 
serum zinc levels of the children in the 
control groups were estimated at month 0 
only.


Continuous variables are expressed as group 
means and standard deviation (SD). The 
outcome measures of this study were plas-
ma zinc, serum albumin and total protein. 
The null hypothesis was that no difference 
in the mean would be found between the 3 
groups. We made a comparison between 
groups using the Kruskal–Wallis test. For 
comparing the outcome after month 1 and 
month 4 in the TB group, the Friedman test 
was performed. All P-values were 2-tailed. 
Statistical significance was considered to be 
demonstrated by a 2-tailed P-value of less 

than 0.05. All analyses were made using 
SPSS, version 11.05. 



A total of 45 children in 3 groups were 
evaluated. In each group there were 7 boys 
(46.7%) and 8 girls (53.2%). The mean age 
of the participants was 10.1 (SD 3.2) years 
for TB children, 8.0 (SD 3.5) years for mal-
nourished children and 5.9 (SD 4.2) years 
for healthy children. 

The mean plasma zinc level was 71.7 
µg/dL for children with active pulmonary 
TB, 72.5 µg/dL in malnourished children 
and 76.9 µg/dL in healthy children. No 
statistically significant difference existed 
between the serum zinc levels for the differ-
ent groups at the beginning of the study (P > 
0.05) (Table 1).

Plasma zinc levels were estimated seri-
ally at 0, 1 and 4 months of therapy in 
children with TB. The data analysis showed 
a decrease in serum zinc level (62.4 µg/dL) 
after 1 month of therapy in this group. The 
zinc level rose significantly in month 4 of 
therapy to a mean zinc level of 71.7 µg/dL 
(P < 0.05) (Table 1).

Table 2 also shows the mean serum 
albumin and total protein of children in each 
group and in the TB group over 4 months of 
anti-TB therapy. There was a statistically 
significant difference in serum total protein 
levels between the 3 groups at the start (P < 
0.05) but not for serum albumin (Table 1). 
In the TB group no changes in total serum 
albumin were seen over the 4 months of 
therapy but there were statistically signifi-
cant changes in total protein (P < 0.05). 



Previous studied have suggestive a link 
between TB and low serum zinc levels. 
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Deveci et al. showed low serum zinc and 
albumin levels and high serum metalloen-
zymes in pulmonary TB patients in com-
parison with the control groups [13]. They 
found a strong correlation between serum 
metallo-enzymes and serum zinc levels. 
The low plasma zinc levels observed in our 
study among children with active pulmo-
nary TB are similar to the findings of other 
studies. Ray et al. conducted a similar study 
in 1998 in India [14]. They showed low zinc 
levels in children with different types of TB 
including pulmonary TB. They also showed 
the low level of serum zinc in patients with 
malnutrition in comparison with a healthy 
control group. There are other studies that 
showed changes of micronutrient levels in 
TB patients. Liu et al. showed that the level 
of zinc, copper and selenium in the serum 

of TB patients decreased significantly (P < 
0.01) compared with the control group [15].
The reason for low serum zinc levels in TB 
could be multifactorial. Firstly a change in 
distribution of zinc in the body tissues is 
known to occur in chronic infections, with a 
net flow of zinc to the liver for the synthesis 
of acute phase reactants including metal-
loenzymes. Secondly, zinc may be utilized 
by Mycobacterium tuberculosis for growth 
and multiplication [15].

Ray et al. showed that serum zinc levels 
of patients increased gradually after anti-TB 
therapy and reached normal levels after 6 
months [14]. Interestingly, our study shows 
that the serum zinc level was first decreased 
after 1 month of therapy and then reached 
the normal level after 4 months. Another 
study conducted by Ciftci et al. measured 
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the level of serum selenium, copper and 
zinc in patients with pulmonary TB at the 
beginning and 2 months after therapy [16].
They found that although selenium and 
copper levels were not affected during the 
treatment there was a significant increase in 
the levels of zinc and a decrease in the Cu/
Zn ratio. They concluded that a Cu/Zn ratio 
can be assessed to evaluate the response 
to therapy. Some studies have not noted 
significant changes in zinc levels during TB 
therapy, probably because they assessed the 
levels too early during the course of therapy 
[7,17].

TB and malnutrition often co-exist and 
are among the main causes of childhood 
death in developing countries. The normal 
value of serum zinc in children is 70–120 
µg/dL (atomic absorption spectrophotom-
eter method) [18]. In our study serum zinc 
values in all children, including the control 
group, were low. Many children in the 
Islamic Republic of Iran suffer from zinc 
deficiency. In Zahedan, the prevalence of 
zinc deficiency among school-aged girls 
was about 43.8% [19]. A study in the capital 
of the country, Tehran, revealed a zinc 
deficiency in up to 50% of high-school 
students [20]. Because of the low levels 
of zinc in Iranian children we used a con-
trol group chosen from the same popula-
tion to establish the specific effects of TB 
and malnutrition on our patients. It is well 
known that malnutrition is a predisposing 
factor to low zinc levels, which results in 
reduction of thymulin activity, proliferation 
response of lymphocytes in the presence of 
mitogens and neutrophil chemotaxis [21]. 
It also causes a significant reduction in the 
number of CD4 helper cells. On the other 
hand, TB is very closely linked to the cell-
mediated immune response of the host, and 
alterations in lymphocyte and macrophage 
functions contribute to the natural course of 
the disease [22].

Whether zinc supplementation would 
result in earlier recovery from TB or in 
more rapid multiplication of M. tuberculo-
sis, is a question that needs to be addressed. 
Pant et al. stated that patients receiving 
zinc sulphate in addition to anti-TB therapy 
showed faster sputum conversion, radio-
logical improvement and marked rise in 
plasma zinc levels in comparison to patients 
receiving anti-TB alone [23]. Karyadi et 
al. showed that vitamin A and zinc sup-
plementation improves the effect of anti-TB 
medication after 2 months and results in 
earlier sputum conversion compared with 
the placebo group [24]. Another study in 
our centre showed a positive effect of zinc 
sulphate on sputum conversion of patients 
with pulmonary TB [25]. Another study 
demonstrated that zinc increases the puri-
fied protein derivatives (PPD) induration 
size irrespective of their nutritional state. 
Hence it can be a booster of immunological 
mechanisms [26].



The results of this research demonstrate 
that serum zinc level decreased 1 month 
after therapy and then increased gradually 
to reach a normal level in the 4th month. 
Because of diverse results in studies which 
demonstrate a pattern of zinc level during 
therapy, further studies should be done to 
determine a precise pattern of zinc level 
changes. In this case zinc level assessment 
during anti-TB therapy can be used as an in-
dicator for clinicians to assess the response 
and effectiveness of anti-TB therapy.



This study was supported by the Endocrine 
Research Centre in Shaheed Beheshti Uni-
versity of Medical Sciences. The authors 
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Tuberculosis (TB) is re-emerging as a world 
problem: it kills more people than any other 
infectious disease, being the direct cause of 
death of more than 2 million people annu-
ally [1–3]. Paradoxically TB is preventable 
and curable [1,4]. In Egypt it is estimated 
that approximately 16 new cases appear 
annually per 100 000 population. Vertically-
oriented control programmes have failed 
[5].

In 1989 a new framework for effective 
TB control was created and branded DOTS, 
the acronym standing for “directly observed 
treatment, short-course” chemotherapy [6].
DOTS is a standardized protocol for diag-
nosis, treatment and monitoring that ensures 
the political and administrative support 
required for effective control of TB [7]. The 
strategy provides a framework for effective 
TB control comprising 5 essential elements. 
Two elements are technical: case finding 
through bacteriological examination of pa-
tients with respiratory symptoms attending 
primary health care units and administration 
of short-course chemotherapy, mostly by 
direct observation. The other 3 elements 
are managerial: generating greater political 
commitment to mobilize sufficient resourc-
es for TB control, securing a regular supply 
of antituberculosis drugs, and establishing a 
reliable information system to provide data 
for monitoring and assessing case-finding 
and treatment activities [8].

This strategy was adopted in Egypt 
aiming at detection of  70% of existing 
infectious cases and a cure rate of  85% 
of detected cases [5]. A hallmark of this 
strategy is that every dose of antitubercu-
losis drugs is administered under direct 
observation to ensure patients’ adherence, 
follow-up and early management of com-
plications [9]. The cost-effectiveness of this 
approach has been demonstrated in several 

studies [10,11]. Moreover, TB patients have 
an excellent chance of being cured, as short-
treatment regimens can achieve > 95% cure, 
as documented in Benin, Cambodia, Chile, 
China, Malawi, Morocco, Nicaragua, Peru, 
Tanzania, Uruguay and Vietnam [12–20]. 
In other developing countries, however, 
initial success in the control of TB led to 
complacency, a subsequent resurgence of 
cases and the emergence and spread of 
resistant strains [21–23].

In a DOTS-directed programme, records 
are used systematically to evaluate patients’ 
progress, treatment outcome and programme 
performance as well as to identify problems 
that need to be solved [24–26]. Recently, 
TB research, from the most basic to the 
more operational research on health policy 
and systems, has attracted new interest at 
the World Health Organization (WHO) and 
in many public health and academic institu-
tions. Thus, TB is coming back vigorously 
onto the public health agenda, both locally 
and globally [27,28].

The basic principle of TB control is 
that the health system, not the patient, is 
responsible and accountable for ensuring 
proper quality of care [29]. In developing 
countries, health care delivery systems have 
been criticized for not being able to produce 
tangible results and the credibility of such 
systems would increase substantially if 
concrete results in terms of health service 
outputs could be demonstrated. It is argued 
that the indicators used for monitoring TB 
control programmes can be used as excellent 
tools for monitoring process and outcome of 
antituberculosis care. This is especially true 
in developing countries, where TB is a ma-
jor public health problem [30]. Therefore, 
assessment of the implementation of DOTS 
strategy for TB management cannot be 
underestimated.

The aim of this study was to assess 
the implementation of DOTS strategy at 2 
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governmental chest facilities in Alexandria, 
Egypt.

Study objectives included:
• assessing the quality of process and out-

come of care delivered to TB patients at 
the study settings according to DOTS 
strategy;

• appraising adherence to elements of 
DOTS strategy, including smear micro-
scopy, drug regimen, and medical record 
keeping according to DOTS strategy;

• assessing a hypothesized relationship 
between process and outcome of anti-
tuberculosis care according to DOTS 
strategy.



Records of patients who attended chest 
facilities in El-Mamora and Bacos, Alex-
andria, Egypt for TB treatment between 1 
January 2003 and 31 December 2003 were 
audited, irrespective of age, sex or TB type. 
These settings were selected as they repre-
sented the highest utilization counts during 
the period 2000–2004. Total number of 
medical records examined was 249. 

Data were collected through a pre-coded 
checklist, covering items pertaining to pa-
tients’ personal data and data related to 
process and outcome of care. A total of 20 
items were audited. Quality of perform-
ance was appraised via an overall quality 
index composed of 5 parameters: quality of 
registration in medical records; adherence 
to recommended schedule of sputum smear 
microscopy according to DOTS strategy; 
conformity to drug regimen during the 
initial phase of therapy according to DOTS 
strategy; conformity to drug regimen dur-
ing the continuation phase; and success of 
treatment. Quality of registering medical 
records was assessed by assigning a score 
of 1 for recorded items and 0 for unrecorded 

items. Maximum attainable score was 20 
and minimum score for a record was 0. 
Percentage score for each record was cal-
culated and quality of medical recording 
was classified as: very poor (0%–< 50%), 
poor (50%–< 60%), marginal (60%–
< 70%), good (70%–< 80%), very good 
(80%–< 90%) and excellent (90%–100%). 
Adherence to the recommended schedule 
of sputum smear microscopy was assessed 
using the WHO recommended schedule 
of sputum smear microscopy according to 
DOTS strategy as a yardstick [5].

An index for smear microscopy compli-
ance was devised comprising 2 elements, 
number of smears performed and timeliness 
in performing the smears. Accordingly, 
a case in which the required number of 
smears (usually 4) were fulfilled was ac-
corded a score of 1, i.e. a complete score 
for the first element; however, if  1 smears 
were missing, the appropriate fraction was 
subtracted from the score, e.g. if the recom-
mended treatment regimen prescribed 4 
smears but only 3 smears were performed, 
then the score attained for that element was 
1.00 – 0.25 = 0.75. If the treatment regimen 
prescribed 5 smears, however, and only 4 
were performed, this was accorded a score 
of 1.00 – 0.20 = 0.8. 

If the required smears were accom-
plished on time, a score of 1 was assigned, 
i.e. a complete score for the second element. 
If a smear was delayed, its fraction contrib-
uting to the overall score was 0 since only a 
timely smear was assigned a full score. 

To attain an overall score (index) for 
smear microscopy adherence to the rec-
ommended schedule, the scores of the 2 
elements (for a given case) were multiplied. 
Quality of smear performance microscopy 
was classified as: very poor (0–< 0.5), poor 
(0.5–< 0.6), marginal (0.6–< 0.7), good 
(0.7–< 0.8), very good (0.8–< 0.9) and ex-
cellent (0.9–1). Conformity to drug regimen 
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according to DOTS strategy was used as a 
yardstick [31].

Cases were classified as adhering or non-
adhering to the recommended drug regimen 
(type, number and duration); adhering cases 
were assigned a score of 1 and non-adhering 
cases a score of 0. Success rate was calcu-
lated as per cent cured + per cent completed 
treatment [7,32]. Patients were categorized 
as successful or unsuccessful (1,0) for the 
purposes of logistic regression analysis. 

The overall quality index used in the 
present study was a composite index de-
vised to evaluate the quality of antituber-
culosis care. This index was computed by 
multiplying 5 parameters: quality of record 
registration; sputum smear microscopy ad-
herence index; drug regimen conformity 
index during the initial phase; drug regimen 
conformity index during the continuation 
phase; and outcome of care. Overall qual-
ity was graded as: poor (0–< 0.5), good 
(0.5–< 0.9) and excellent (0.9–1).

Data were analysed using mean, stand-
ard deviation and percentage. Univariate 
analyses (chi-squared test and Pearson’s 
correlation) were used to detect significant 
associations between treatment success 
and other important study variables such 
as sex, age, employment status, diagnostic 
category, facility, index of conformity to 
the WHO-recommended schedule for smear 
microscopy, conformity to WHO-recom-
mended drug regimen during initial and 
continuation phases of therapy, and index of 
quality of registration of patients’ medical 
records.

All variables found to be significantly 
associated with treatment success (depend-
ent variable) were included as independent 
variables in a logistic regression analysis 
(backward stepwise Wald). Analysis was 
performed at 95% and 99% confidence 
intervals. Data were analysed using SPSS,
version 12, and charts were constructed 
using Excel 5, 2003.



The majority of patients, 82.4%, were in the 
age group 15–< 60 years (Table 1). Most 
were males, 70.7% of the total. Employ-
ment status of patients differed in the 2 
facilities, 36.8% in El-Mamora were un-
employed and 80.5% in Bacos. Regarding 
diagnosis, the highest frequency at both 
facilities was for new smear-positive pul-
monary TB cases (53.7% at El-Mamora and 
47.9% at Bacos), i.e. just over half the total 
number of cases. With respect to treatment 
outcome, overall 48.6% were cured cases 
and 40.6% completed treatment; defaulters 
constituted only 2.0%.

Most of the process items were always 
registered on the TB treatment card (Table 
2). However, neither BCG scar examination 
nor drug and susceptibility testing were 
registered at either facility. Registration of 
sputum smear microscopy declined from 
the 1st smear, 92.6% for El-Mamora and 
86.8% for Bacos, to 81.6 % for El-Mamora 
and 59.3% for Bacos for the 4th smear. 

Quality of registration was evaluated 
as good overall. Specifically, quality of 
registration was very good at El-Mamora 
and good at Bacos. 

The proper number of smears was per-
formed in 39.0% of cases overall (Table 3). 
Smears were performed on time for 97.8% 
of cases in El-Mamora but only 73.5% in 
Bacos (86.7% overall). 

In the course of therapy, 86.6% (110/127) 
of the cases converted to negative status as 
verified by the second smear. By the third 
smear only 5.5% (7/127) continued to be 
smear-positive.

The type and number of drugs conformed 
to DOTS recommendations in 85.5% of 
cases during the initial phase and 94.8% of 
cases during the continuation phase (Table 
4). The duration of antituberculosis therapy 
was complete for 84.7% of cases during the 
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initial phase and 89.6% during the continu-
ation phase. Treatment regimen conformed 
to DOTS requirements in 74.7% of cases 
during the initial phase and 87.5% during 
the continuation phase.

Quality of care was graded as poor for 
79.2% of cases at Bacos, compared to 24.3% 
of cases at El-Mamora. In total, 49.8% of 
cases received poor quality care. 

Treatment success was significantly cor-
related to the indices of conformity to the 

smear microscopy schedule and quality of 
registration of medical records (Table 5). 

Treatment success was statistically 
significantly correlated (P < 0.001) with 
diagnostic category and conformity to drug 
regimen during the continuation phase of 
therapy (Table 6).

Table 7 shows a logistic regression mod-
el with treatment success as the dependent 
variable and variables significantly related 
to it as shown in univariate analysis as in-
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dependent variables. Conformity to DOTS 
drug regimen during the continuation phase 
of therapy, conformity to recommended 
schedule of sputum smear microscopy 
and quality of registration of patients’ 
medical records, were the 3 variables that 
significantly predicted treatment success. 
Diagnostic category was excluded from 
the model as it did not significantly predict 
treatment success. 
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It is—erroneously—thought that TB is a dis-
ease of the past, but it is still a leading killer 
worldwide, and TB control programmes 
will be needed for at least the next 50 years 
[7]. Even in a highly developed country 
such as the United States of America, TB 
has re-emerged as a serious public health 
problem [22,33].

In most of the world, more men than 
women are diagnosed with and die from 
TB [34]. This finding was supported by this 
study, where most cases were men. Over 
80% of our patients were in the economi-
cally productive age group (15–54 years), 
a finding consistent with previous research 
indicating that about 75% of TB patients in 
developing countries are in this age group 
[26,35]. Over half our patients were unem-
ployed, but whether TB was the result or 

the cause of the unemployment cannot be 
conjectured. It is, however, recognized that 
TB, a chronic debilitating disease, leads 
to an average of 3–4 months of work-time 
deficit, resulting in losses of 20%–30% of 
annual household income. The relationship 
between TB and poverty is complex; the 
disease impoverishes those who suffer from 
it, and the epidemic is exacerbated by socio-
economic decline [36].

Overall quality of performance of smear 
microscopy was good for all cases. Smear 
microscopy is the most efficient way of 
identifying TB cases and is used to moni-
tor the progress of infectious cases dur-
ing therapy till confirmation of cure [37].
It was shown that 44.2% of new smear-
positive cases converted to smear-negative 
as evidenced by the second smear micro-
scopy, and by the third smear only 5.5% 
continued to be smear-positive. 
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The current study showed that, during 
the initial phase of therapy, three quarters of 
the patients were conforming to the DOTS 
recommended drug regimen. On the other 
hand, during the continuation phase, it was 
obvious that seven eighths were conform-
ing to DOTS recommended drug regimen. 
Conformity may be related to type and 
number of prescribed drugs or duration of 
treatment course. Most of the process items 
were always registered in the TB treatment 
card. Recording and reporting on a continu-
ous basis are crucial to ensure and improve 
quality of antituberculosis care [5].

As determined in this study, overall suc-
cess rate at the 2 chest facilities was 89.2% 
but the cure rate (48.6%) was considered 
low since an effective programme success-
fully treats  85% of detected cases [38,39].
Adherence to currently recommended 
DOTS strategy can achieve a cure rate up 
to 99% [35]. Nevertheless, as indicated by 
our results, the solution lies in the adequate 
management of TB control programmes, a 
result that is harmonious with other research 
[40,41]. Monitoring and evaluation of TB 
control programmes are indispensable for 
demonstrating achievements, recognizing 
problems and assessing improvement initia-
tives. In this study, an index for measuring 
overall quality of care delivered to TB 
patients was developed and it could be 
applied in these and other settings as a 
useful benchmarking tool for continuously 
improving the quality of implementing 
DOTS strategy. 

The limitations of the present study must 
be highlighted so as to anticipate and reduce 
them in future similar studies. They included 
dependence on the record auditing method 
alone as a tool for assessing the process and 
outcome of care. It is well-known that that 
quality of data recording may be unreliable, 
imprecise, illegible or even fraudulent. The 

restriction of the study to 2 settings and a 
1-year record auditing was mandated for 
purposes of feasibility. The results could, 
however, be generalizable to the remaining 
5 chest facilities in Alexandria, given the 
similarity between these settings and the 
fact that the 2 study settings represented 
about half the overall volume of utilization 
of antituberculosis care in Alexandria since 
the year 2000. Further studies are required 
before presuming our findings would be 
generalizable to other Egyptian governo-
rates.




TB control is a protracted struggle that will 
require continued mobilization of techni-
cal, medical and managerial resources for 
a long time to come. The strengths of cur-
rent TB control programmes in Alexandria 
included: a standardized recording sys-
tem; satisfactory conversion rate of sputum 
smear-positive cases; satisfactory success 
rate; and low default rate. However, major 
weaknesses included: modest overall qual-
ity regarding performance of smear micros-
copy and the fact that half the cases received 
poor quality of care. 

This study demonstrated that adherence 
to a standardized drug regimen and smear 
microscopy along with proper registration 
of patients’ medical records are significant 
predicting factors determining the outcome 
of care. Based on these findings, the follow-
ing recommendations are proposed.
• Success of antituberculosis therapy could 

be ensured through strict adherence to 
all the elements of DOTS strategy, with 
special emphasis on the 3 variables that 
significantly predicted treatment success 
in the present study, i.e. conformity to 
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DOTS drug regimen during the continu-
ation phase of therapy, conformity to 
the recommended schedule of sputum 
smear microscopy and quality of reg-
istration of patients’ medical records. 
It must be completely understood that 
diagnostic category did not significantly 
predict treatment success. 

• The overall quality index is a comprehen-
sive tool for assessing and improving the 
overall quality of antituberculosis care 
delivered in accordance with the DOTS
strategy. Quarterly cohort analyses based 
on this index should be maintained; data 
should be used at the peripheral level and 
transferred to intermediate and central 
levels to be utilized in the national plan-
ning and control of TB programmes. 

• A standardized system of recording and 
reporting should be continuously moni-
tored and improved to ensure a cure rate 
of  85% in new smear-positive cases, 
which is considered a reasonable and 
consistent benchmark for the proper im-
plementation of the DOTS strategy [42]. 

• Measures to follow up defaulters (such 
as a call or visit by a social worker) 
must be sustained to keep the default 
rate at zero. Managerial abilities and 
skills at all organizational levels should 
be strengthened. In the long run, de-
pendence on consultants to control the 
programmes will be of no avail. Organiz-
ations recognize consultants as foreign 
bodies to be tolerated for a while, but 
soon to be rejected by an organizational 
allergic response.

• The delivery of antituberculosis care 
through free-of-charge governmental 
services which maintain a reliable sup-
ply of antituberculosis drugs should, 
therefore, be encouraged. This study 
confirmed previous findings that strict 
adherence to standardized DOTS strat-
egy is essential to bring TB under con-
trol. Removal of the financial barriers 
via government subsidy is conducive to 
bringing about conformity and compli-
ance to the treatment regimen, as illus-
trated in a recent Chinese study [43].
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Control of sleeping sickness (human Af-
rican trypanosomiasis) depends on case 
detection by means of parasitological ex-
amination of blood, lymph or cerebrospinal 
fluid (CSF). Patients are given treatment 
only if trypanosomes have been detected 
in their body fluids. Mass screening of the 
whole population at risk for Trypanosoma
brucei gambiense is currently performed 
using serological tests in order to select 
individuals carrying trypanosome-specific 
antibodies, on which parasitological exami-
nations are then carried out. However, in the 
case of T.b. gambiense infection, parasite 
detection may be difficult, because of often 
low parasitaemia. Concentration techniques 
are often necessary to detect the parasites. 
The most commonly used serological test 
in the field is the card agglutination test for 
trypanosomiasis (CATT)/T.b. gambiense 
[1]. More recently another serological field 
test has been developed, the LATEX/T.b. 
gambiense [2].

Because of fluctuations in parasitaemia, 
the number of parasites in the blood may be 
very low at the time of sampling, which can 
give rise to the phenomenon of serologi-
cally positive, unconfirmed individuals. On 
the other hand, the specificity of CATT, 
particularly when tested on whole blood, 
is limited and may yield false positives. To 
increase the specificity of serological tests 
and the sensitivity of parasitological tests 
in the field, CATT on blood or plasma dilu-
tions and concentration techniques—such 
as the haematocrit centrifugation technique 
(HCT) [3] or the miniature anion exchange 
centrifugation technique (mAECT) [4]—
have been proposed [5]. The use of these 
concentration techniques can increase the 
sensitivity of trypanosome detection by 
several orders of magnitude [6]. Recently, 

the applicability of CATT on blood dried 
on filter paper has been proposed for re-
mote testing in the laboratory [7]. The high 
sensitivity and specificity of CATT on filter 
paper allows a better estimation of sero-
prevalence and incidence of the disease.

In Sudan, a surveillance of human Afri-
can trypanosomiasis carried out in Eastern 
Equatoria and Bahr El-Jabel states during 
September 1998 and January–February 
1999 showed a seroprevalence of 19.5% 
and 30.3%, respectively, using CATT on 
whole blood [8]. A later surveillance in 
Bahr El-Jabel state showed an apparent 
seroprevalence of 43.9% [9]. In Novem-
ber 2001 another survey showed that the 
seroprevalence rate of sleeping sickness 
in the region was 11.1%. None of these 
surveys detected parasites in blood smears 
of the CATT-seropositive persons. In a 
recent survey conducted in Bahr El-Jabel 
state in January 2003, 94 (3.96%) of 2374 
persons screened were positive using CATT 
on whole blood but only 9 (0.38%) were 
positive in CATT on blood diluted by 1/8, 
of which 3 could be confirmed parasitologi-
cally by fluid sampling and examination for 
lymph node pathology (LNP) and by HCT. 
Thus, the observed prevalence of the dis-
ease was 0.27%.

According to the results obtained during 
the subsequent surveillance in Bahr El-Jabel 
state, Southern Sudan [10] it is suggested 
that this area is a low-endemic region of hu-
man African trypanosomiasis. Surveillance 
of the disease in this area should make use 
of a highly specific serological screen-
ing test combined with a highly sensitive 
parasite detection test carried out on the 
seropositive persons. The overall objective 
of this study was to evaluate the specificity 
and efficiency of a combination of different 
serological antibody detection techniques in 
Bahr El-Jabel state, southern Sudan. 
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A prospective cross-sectional survey was 
conducted in a low-endemic region for 
human African trypanosomiasis (Bahr 
El-Jabel state) and in a non-endemic area 
(Khartoum state).

Bahr El-Jabel state lies between lon-
gitude 30º 30  to 31º 45 E and latitude 
4º 40  to 5ºN. Two main types of vegetation 
predominate. Open savannah woodland 
forest and riverine gallery forest, which 
is interrupted by villages and numerous 
small plots for subsistence farming. In most 
cases these farms contain hedges that were 
deemed suitable for tsetse flies, the vector 
for sleeping sickness. The climate is hot 
throughout the year with the rains falling 
between March and November. Bahr El-
Jabel river is the most dominant feature in 
the area. The population at risk were visited 
in villages around Juba and the displace-
ment camps in Juba town. For testing of 
the specificity of the antibody detection 
tests, Khartoum state was selected as a non-
endemic area according to its situation out 
of the tsetse fly belt. It lies between latitude 
16ºN and 14ºN.


Serological techniques 
• CATT/T.b. gambiense: CATT is an 

antibody detection test based on direct 
agglutination of specific antibodies with 
antigens exposed at the surface of fixed, 
stained trypanosomes of variable anti-
gen type T.b. gambiense LiTat 1.3. The 
test was performed as described by the 
manufacturer [1].

• CATT/diluted blood (CATT/DB): 
CATT performed on 2-fold serial dilu-
tions of blood starting from 1/4 up to 
1/32. The test was also performed on 
plasma (CATT/PL) [5].

• CATT/filter paper (CATT/FP): CATT 
performed on blood eluted from filter 
paper [7].

• LATEX/T.b. gambiense is an antibody 
detection test based on indirect agglu-
tination of specific antibodies with an-
tigens exposed at the surface of latex 
beads [2]. The test was performed ac-
cording to the manufacturer’s instruc-
tions. The reagent consisted of a mixture 
of variable surface glycoproteins of T.b.
gambiense variable antigen type 1.3, 1.5 
and 1.6 coupled to latex particles. In this 
study, the test was used on 2-fold serial 
dilutions of plasma.

• ELISA/T.b. gambiense [11] is an anti-
body detection test based on reaction 
of specific antibodies with the same 
antigens as in LATEX, but fixed in an 
ELISA plate. In this study, the test was 
used on diluted plasma (ELISA/PL) 
with the cut-off optical density set at 
0.771 and on blood eluted from filter 
paper (ELISA/FP) with the cut-off opti-
cal density set at 0.416.

Parasitological techniques
• LNP examination: lymph aspirates were 

obtained from enlarged cervical lymph 
nodes and examined by light microscope 
for the presence of the parasite [12].

• HCT: heparinized capillary tubes (4 cap-
illaries of 60 µL) were filled with venous 
blood, sealed at one end with Plasticine 
putty and spun for 6–8 min in a micro-
haematocrit centrifuge (12 000 rpm) 
and examined at 10 × 10 magnification 
under the microscope [3].

• mAECT: a kit designed for use in the 
field. A sample of 300 µL of heparinized 
blood can be processed in 1 column. 
This test was considered to be the most 
sensitive for trypanosome detection in 
the field [4]. The test was performed 
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according to the manufacturer’s instruc-
tions.

• CSF examination: samples were ob-
tained by lumbar puncture (5mL). About 
1 L of CSF was immediately processed 
for cell counts in a Kova counting cham-
ber. The rest was transferred in a sealed 
glass Pasteur pipette and centrifuged at 
low speed (3000 g) for 10 min. After 
centrifugation, the Pasteur pipette was 
mounted in a special viewing chamber 
for direct examination of the sediment 
under the microscope (10 × 10 magni-
fications) for the presence of trypano-
somes.


Every person resident in the selected study 
area was in principle eligible. The study in-
cluded persons of any age and sex for whom 
informed consent to participate in the study 
was obtained. The exclusion criteria were a 
previous history of human African trypano-
somiasis or unwilling to participate.

Endemic area
In the endemic area, active surveillance was 
conducted in April and October 2003 in 2 
camps for displaced people in Juba (Sindru 
and Bungu camps) and in 3 villages west of 
Juba (Koda, Luri, Kabo). For ethical rea-
sons, all persons in the displaced camps and 
in the villages willing to participate were 
included in the study, without considering 
pre-fixed sample sizes: 1381 persons par-
ticipated after signing the informed consent 
form (they included 31 people identified as 
CATT whole-blood seropositive in previ-
ous surveillances in Bahr El-Jabel state). A 
further 58 persons presenting themselves at 
Juba hospital with signs and/or symptoms 
suggestive of human African trypanosomia-
sis were included in the study as passive 
cases.

Non-endemic area
To test the specificity of the antibody detec-
tion tests, plasma samples were collected in 
the non-endemic area from 203 volunteers 
and blood donors at the blood transfusion 
bank.


Prior to the study, standard operating proce-
dures and case report forms were prepared. 

After participants had signed the in-
formed consent form, all the study subjects 
were clinically examined for presence of 
enlarged cervical lymph nodes by the medi-
cal doctor. From all suspected cases with 
enlarged lymph nodes, the lymph node 
aspirate was microscopically examined for 
presence of trypanosomes.

From all participants, blood was taken 
by fingerprick in 2 heparinized capillary 
tubes (2 × 60 µL of blood). From 1 capil-
lary tube, the blood was diluted (1/4) and 
tested by CATT/DB to assess the end-titre 
in CATT. From the other capillary tube, the 
blood was collected on filter paper for test-
ing the CATT/FP and ELISA/FP. A sample 
of venous blood on heparin was also taken 
for the preparation of plasma.

From all suspected cases with CATT/
DB end-titre  1:4 (seropositive), a sample 
of 5 mL of venous blood on heparin was 
taken. The blood was examined immedi-
ately for presence of trypanosomes by HCT 
and mAECT. The rest of the blood was 
centrifuged for preparation of plasma which 
was frozen for further serological testing 
in the laboratory in Khartoum (CATT/PL, 
LATEX/PL, ELISA/PL).

On the parasitologically confirmed pa-
tients, a lumbar puncture was done and 5 
mL of CSF collected to determine the stage. 
The CSF was examined immediately for 
cell count and for presence of trypanosomes 
in the sediment after centrifugation. The su-
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pernatant of centrifuged CSF was frozen for 
further analyses in the laboratory. Patients 
with > 5 cells/µL or trypanosomes in the 
CSF were considered to be in the second 
stage.

Demographic, clinical, serological and 
parasitological data and disease stage were 
entered in the case report forms as well as 
the code of the biological samples collected 
from the subjects. Data collections were 
supervised by the medical doctor in the 
field and by the principal investigator. Case 
report forms were collected by the principal 
investigator for further completion with 
data obtained in the serological labora-
tory tests. Case report forms were double 
entered in an electronic database for further 
data analysis.



The specificity of the serological tests was 
calculated with the confirmed human Afri-
can trypanosomiasis cases as true positives 
and the healthy non-endemic controls as 
true negatives. Specificities of the serologi-
cal tests were compared by the McNemar 
× 2 test. 

Estimation of the cost–efficiency of each 
test or test combinations was calculated and 
compared in order to propose an improved 
diagnostic decision tree for human African 
trypanosomiasis surveillance in Southern 
Sudan. The costs were calculated includ-
ing only consumables and reagents; costs 
related to equipment, small laboratory in-
struments and fieldwork were excluded. For 
comparison with earlier studies, the cost of 
CATT performed on whole blood was also 
calculated.

SPSS was used for statistical analysis.




The serological results from the 203 plasma 
samples collected in the non-endemic area 
are presented in Table 1. All participants 
showed negative reactions with CATT on 
filer paper (CATT/FP). The specificity of 
this test was therefore 100%. On diluted 
blood at 1/4 dilution (CATT/DB) and on 
plasma (CATT/PL) the tests were 99.5% 
specific. LATEX/PL was 99.0% specific at 
plasma dilution 1/8. The specificity of both 
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ELISA on plasma samples (ELISA/PL) 
and on filter paper eluates (ELISA/FP) was 
98.5%.

When comparing CATT/DB with all the 
other serological tests by a 2 × 2 table ( 2

with continuity correction), none of the tests 
was significantly different from CATT/DB 
(P > 005) 


Active surveillance
Out of the 1381 people examined in the en-
demic area, 13 were seropositive in CATT/
DB thus showing a seroprevalence of 
0.94%: 3 out of them were parasitologically 
confirmed, 2 in lymph node puncture and 1 
in HCT, showing a prevalence of 0.20%. All 
3 parasitologically confirmed patients were 
seropositive in LATEX/PL and CATT/PL, 
2 were negative in CATT/FP and 1 was 
negative in both ELISA tests. Consider-
ing the 10 non-parasitologically confirmed 
seropositive samples as false positives, the 
specificity of CATT/DB at 1/4 dilution 
carried out in the field was 99.3% [95% 
confidence interval (CI): 98.7–99.7] which 
is very similar to the specificity observed in 
the non-endemic region (Table 2). 

Although there was a selection bias in 
the sampling towards CATT/DB positivity, 
the specificity of CATT/FP can be calcu-
lated as 99.7% (95% CI: 99.1–99.7) in the 
low-endemic area Bahr El-Jabel state. For 
the other tests, the number of samples was 
too small compared to the selection bias for 
calculating the specificity.

When comparing CATT/DB with all the 
other serological tests by a 2 × 2 table ( 2

with continuity correction), only CATT/PL 
was different from CATT/DB (P = 0.004).

Passive surveillance
A total of 58 persons presented themselves 
to Juba teaching hospital as suspected cases: 
3 cases were found parasitologically posi-
tive, 2 of them diagnosed positive by de-
tecting trypanosomes in their lymph node 
aspirate, 1 diagnosed by detecting trypano-
somes in the cerebrospinal fluid. A further 3 
seropositive cases were considered patients 
for treatment due to their clinical signs and 
high numbers of cells in their CSF. All 
patients were found in the second stage of 
the disease (> 5 cells/µL or trypanosomes 
in the CSF). They received the appropriate 
treatment.
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Only 2 of the 6 patients were positive 
by CATT/DB, indicating a low sensitivity 
of CATT/DB in this setting. On the other 
hand, all the 5 patients tested with CATT/
PL were positive. This may implicate that 
the specificity of CATT/PL is higher than 
calculated during active surveillance and 
that the specificity and sensitivity of the 
other tests, particularly CATT/DB and 
CATT/FP, are lower than observed during 
active surveillance. 



Looking at the costs of the serological tests, 
we observed that the difference between 
CATT on whole blood (the classic test) 
and CATT on diluted blood was minimal 
(US$ 0.50 and 0.53 per person). Collecting 
samples on filter paper or as plasma does 
increase the cost considerably for the ag-
glutination tests (up to US$ 0.80 per person 
for CATT/FP, CATT/PL and LATEX/PL). 
When plasma or filter paper eluates were 
tested by ELISA, costs were even lower for 
ELISA/FP (US$ 0.47) than for CATT on 
whole blood (Table 3).

Concerning the parasitological tests, 
LNP and HCT were cheap (US$ 0.21 and 
0.09) compared with the mAECT (US$ 
3.11). However, LNP can only be performed 
on patients presenting with swollen cervical 
lymph nodes. Lumbar puncture, seldom 
performed for parasitological confirmation 
but always needed for stage determina-
tion, costs US$ 1.34, mainly consisting of 
the price of a disposable lumbar puncture 
needle.

Taking into account the costs of the 
serological screening tests and the parasito-
logical confirmation tests, we calculated the 
costs to detect and stage a patient starting 
with CATT/whole blood and CATT/DB as 
screening test. For this calculation, we used 

the data obtained in the active surveillance 
study (1381 persons screened, 3 patients 
confirmed) with the following assump-
tions:
• The sensitivity of both CATT/whole 

blood and CATT/DB is 100%.
• The specificity of CATT/whole blood is 

96.3% (based on the seroprevalence of 
3.76% with no confirmed patients in the 
survey of January 2003).

• All seropositive persons have to undergo 
all parasitological tests for confirmation 
diagnosis.
From Table 4, we observe that the dif-

ference in costs between the 2 active sur-
veillance strategies was about US$ 50 per 
detected patient within a population of 1381 
in the low-endemic Baher El-Jabel state.
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The data collected in the non-endemic re-
gion show that all serological tests used 
in this study have similar specificity. This 
implies that the choice between the dif-
ferent tests for use in an endemic region 
will depend on other parameters such as 
sensitivity, cost and applicability in the 
field. Regarding the latter, only CATT/DB, 
CATT/PL and LATEX/PL are suitable. All 

the other tests are laboratory-based and may 
find their use for monitoring seroprevalence 
in endemic regions.

From the active and passive surveillance 
study in the endemic region, we conclude 
that there is no significant difference in the 
specificity of CATT/DB and CATT/FP but 
that the sensitivity becomes important when 
choosing the most appropriate screening 
test. Indeed, CATT/FP is less sensitive 
than CATT/DB, which in turn is less sensi-
tive than CATT/PL. The low sensitivity of 
CATT/FP is unexpected, when compared to 
the results obtained by Chappuis et al. with 
this test [7]. It cannot be excluded that this 
low sensitivity of CATT/FP is not intrinsic 
but related to the logistic conditions during 
the passive surveillance study.

When we compared the seroprevalence 
rate (3.76%) of the previous surveillance 
using CATT on whole blood [10] with the 
seroprevalence rate (0.94%) in this study 
using CATT on diluted blood, we observed 
that the number of seropositive cases was 
greatly reduced and decreased the workload 
on the parasitological testing to confirm 
cases.

The other serological tests used in the 
laboratory—LATEX/PL, ELISA/PL and 
ELISA/FP—showed high specificity in the 
non-endemic area of Khartoum. Neverthe-
less, they showed slightly lower specificity 
in Bahr El-Jabel state (low-endemic area), 
perhaps due to the small number of samples 
tested in the laboratory. Further studies 
should focus on the sensitivity of these tests. 
These studies may include more extensive 
testing of ELISA to evaluate its value for 
monitoring seroprevalence [11].

When the costs to find 1 patient in a low-
endemic region are taken into account, it ap-
pears that CATT/DB is more cost-efficient 
than the classic test, CATT/whole blood, 
with a difference of US$ 50 per patient. 
We can thus propose replacing CATT/
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whole blood by CATT/DB for screening 
of the population in low-endemic regions, 
even though the CATT/DB is slightly more 
complicated to perform in the field (using 
diluted blood). 

Taking into account the observed low 
sensitivity of CATT/DB in the passive 
surveillance study, we can propose the 
CATT/PL for screening the population at 
risk. Indeed, if we accept that the sensitivity 
and specificity of CATT/PL are 100% and 
99.5% respectively, the CATT/PL would be 
extremely cost-efficient. If plasma is pre-
pared from blood taken in a capillary from 
the finger and sedimented in a microtitre 
plate, CATT/PL is no more complicated 
than CATT/DB to perform in the field.

For the time being, we can recommend 
using CATT/DB instead of CATT/whole 
blood as the screening test of choice in low-
endemic T.b. gambiense sleeping sickness 
regions.



This investigation received technical and fi-
nancial support from the joint WHO Eastern 
Mediterranean Region (EMRO), Division 
of Communicable Diseases (DCD) and the 
WHO Special Programme for Research 
and Training in Tropical Diseases (TDR): 
the EMRO/TDR Small Grants Scheme for 
Operational Research in Tropical and Other 
Communicable Diseases.
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Human African trypanosomiasis: role of WHO
1970The resurgence of sleeping sickness since the s led WHO to 

reinforce its human African trypanosomiasis programme. The WHO 
programme provides support and technical assistance to national 
control programmes. A network has been established including donor 
countries, private foundations, NGOs, regional institutions, research 
centres and universities to participate in surveillance and control, and 
to undertake research projects for the development of new drugs and 
diagnostic tools.
The objectives of the WHO Programme are to: strengthen and co-
ordinate control measures and ensure field activities are sustained; 
strengthen existing surveillance systems; support monitoring of treat-
ment and drug resistance through the network; develop an informa-
tion database and implement training activities; promote inter-agency 
collaboration with the Food and Agriculture Organisation (FAO) and the 
International Atomic Energy Agency (IAEA). This agency is dealing with 
vector control through male flies made sterile by radiation.

Source: WHO Fact sheet No. 259, Revised August 2006 
(http://www.who.int/mediacentre/factsheets/fs259/en/)

http://www.who.int/mediacentre/factsheets/fs259/en/
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Hepatitis A has a worldwide distribution 
and is typically an infection of childhood 
that is more common under conditions of 
crowding and poor hygiene [1]. Virtually 
all adults living in certain areas of the Medi-
terranean basin, Africa and many parts of 
Asia or other parts of the developing world 
show evidence of past infection [1,2]. The 
severity of clinical symptoms following 
hepatitis A virus (HAV) infection is age-
dependent: hepatitis A in children is mostly 
an asymptomatic disease, while adolescents 
and adults usually show symptoms of clini-
cal hepatitis. There is conflicting evidence 
from a growing number of studies indicating 
that hepatitis A infection may have a more 
severe course and a higher fatality rate when 
superimposed on patients with underlying 
liver disease, including hepatitis B virus 
(HBV) infection, than patients having acute 
hepatitis A alone [3–6]. During a hepatitis A 
epidemic in Shanghai in 1988, the mortal-
ity rate from acute hepatitis A in carriers of 
hepatitis B surface antigen (HBsAg) was 5.6 
times greater than that in non-carriers [7].

Although the age of exposure to hepatitis 
A has been increasing in the Islamic Repub-
lic of Iran, children and young adults remain 
the primary target. The seroprevalence of 
hepatitis A in children younger than 15 years 
has been reported as 22.3% [8].

Hepatitis A infection may have a more 
severe course and a higher fatality rate when 
superimposed on patients with chronic HBV 
infection. The purpose of this study was, 
therefore, to assess the seroprevalence of 
previous HAV infection (anti-HAV IgG) in 
HBV-infected individuals in our region.



This study was carried out at the Depart-
ment of Infectious Diseases at Yahyanejad 

Teaching Hospital, Babol Medical Univer-
sity. This department serves > 1.5 million 
people living the cities of Babol and Amol 
and the surrounding villages. During the 
period September 2004–March 2005 we 
recruited into the study HBsAg positive 
individuals  10 years of age, who were 
attending the department. The hepatitis B 
section of the department monitors more 
than 3000 cases of chronic HBV-infected 
individuals. Follow-up includes testing for 
HBsAg, HBe antigen (HBeAg), aspartame 
aminotransferase, alanine aminotransferase 
and -fetoprotein, which are performed at 
6-month intervals. 

Sample size was estimated as 384, based 
on 80% mean prevalence of anti-HAV IgG 
in the general population reported in many 
developing countries [9–12] and allowing 
for 4% maximum error. We increased this 
to 392 to allow for possible cases of anti-
HAV IgM positive individuals and maintain 
the sample size. HBsAg positive individuals 
are followed up at 6-month intervals to 
check their chronic HBV infection status. 
We selected all consecutive cases  10 
years old who were referred for monitoring 
of their condition until the sample size was 
reached.

The university ethics committee ap-
proved the study and all the patients gave 
their informed consent. There were no re-
fusals to participate.

A 3 mL blood sample was taken from 
each participant. Sera were obtained by 
centrifuging all blood samples (Sigma 
Laborzentrifugen, Osterode, Germany) with 
relative centrifugal force 1122 g. The sera 
were stored at –20 ° C in a refrigerator. 

When all serum samples were collected, 
they were tested using enzyme-linked im-
munosorbent assay (ELISA) for anti-HAV 
IgG (DiaSorin, Vercelli, Italy). Estimation 
of anti-HAV IgM and total antibodies to 
hepatitis A were done in all cases. Sera 
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testing positive for total anti-HAV and IgM 
were excluded from the study. Samples test-
ing negative for anti-HAV IgM and positive 
for total anti-HAV were considered anti-
HAV IgG-positive. Cut-off levels for the 5 
ELISA kits used for testing the 392 samples 
(~90 samples tested for each kit) for total 
anti-HAV were calculated as 0.438, 0.564, 
0.697, 0.686 and 0.700, respectively.

Data were analysed with SPSS, version 
13. Chi-squared and Fisher exact tests were 
used to compare data. 



The sample comprised 392 patients. Mean 
age was 29.0 (standard deviation 11.6) 
years (range 10–70 years). There were 158 
(40.3%) patients aged > 29 years (Table 1). 
About one third of the participants were 
from urban areas (Table 1). 

All samples were negative for anti-HAV 
IgM; 332 (84.7%) were HBsAg and anti-
HBe positive and 60 (15.3%) were HBeAg 
positive.

Overall prevalence of anti-HAV IgG 
was 82.1%. Prevalence was greatest in those 

aged > 29 years, 97.5%. Seroprevalence in 
those aged 10–19 years was significantly 
lower than in the other 2 age groups (P
< 0.0001) (Table 1). 

Seropositivity was similar in males and 
females and for urban and rural residence.



In this study, the pattern of infection with 
regard to age was comparable with previ-
ous reports of past HAV infection in other 
developing countries [9,10,13,14]. The low 
prevalence of HAV infection in patients 
younger than 20 years in our region shows 
that changes in the epidemiology of infec-
tion have occurred in recent years. Accord-
ing to a study which was performed in 1997 
in our region, seroprevalence was 85% in 
children under 15 years [15]. In a study con-
ducted in Zabol province in the same year 
on individuals aged 10–19 years, preva-
lence of anti-HAV was 95% [16]. In another 
1997 study, seroprevalence of anti-HAV in 
children under 14 years was 81% [17].

In developed countries in recent years, 
there has been a shift in the prevalence 
pattern of hepatitis A virus (HAV) infec-
tion from a younger to an older age group. 
This has been attributed to improvements 
in socioeconomic conditions and hygiene 
[18–24].

Hong Kong, Malaysia, Singapore, Tai-
wan and Thailand have also experienced a 
decline in childhood and adolescent HAV 
seroprevalence typical of countries which 
have undergone socioeconomic develop-
ment. In the Philippines and Vietnam, age-
related seroprevalence patterns are typical 
of high to moderate endemicity [25].

Data on the endemicity of HAV infec-
tion in Africa and the Middle East are scant, 
but most of the African countries appear to 
have high endemicity, with the exception 
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of subpopulations in certain areas. In Saudi 
Arabia, shifting HAV epidemiology has 
been documented in recent years. Similar 
findings have been reported from other 
countries in the Region [26]. In Turkey, the 
seroprevalence was 37.3% in 11–14-year 
olds and 43.2% in 15–19-year olds and 
seropositivity increased with age [27–29].
Data from 6 countries in South America 
showed that the epidemiology is shifting 
from high to intermediate endemicity, with 
the population susceptible to HAV infection 
shifting from children to adolescents and 
adults [10]. Some developing countries 
have high endemicity for HAV: seropreva-
lence has been reported at > 95% in people 
younger than 20 years [12,30].

Hepatitis A, an enterically transmitted 
disease, shows distinct association with 
socioeconomic status, populations with im-
proved socioeconomic status experiencing 
lower exposure to the virus. With the varied 
epidemiological patterns and economical 
constraints in different countries, however, 
it does not seem to be possible to evolve a 
universal policy for immunization. 

It has been proposed that, irrespective of 
endemicity of hepatitis A, high-risk groups 
such as HBV infected individuals should 
be immunized with hepatitis A vaccine 

[5,6,31]. Approximately, 5% of the world’s 
population has chronic HBV infection, and 
most of these live in developing countries 
[32]. Vaccination of these patients against 
HAV is necessary and is related to HAV 
seroprevalence in each country. In regions 
with intermediate HAV prevalence, testing 
for previous HAV infection is not necessary 
and there is no cost-benefit in HBV-infected 
individuals aged  20 years. Testing should 
be limited to patients < 20 years, and those 
testing negative should be given HAV vac-
cine.

Our findings indicate that a significant 
proportion of the Iranian adolescent and 
adult population with HBV infection may 
be at risk of HAV infection. Thus, HAV 
prevaccination screening in our region must 
be limited to people younger than 20 years.



This study was supported by a grant from 
Babol Medical Research Centre. The au-
thors would like to thank the entire person-
nel and the staff of Razi Laboratory for 
obtaining blood samples and performing the 
laboratory tests.
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Cirrhosis of the liver is associated with a 
decreased health-related quality of life, 
whether physically (especially at advanced 
stages), mentally (subclinical encepha-
lopathy) or both (overt hepatic encepha-
lopathy), independent of the severity of 
the disease [1]. Hepatic encephalopathy 
(HE) is a neuropsychiatric syndrome ob-
served in patients with liver failure and/or 
portal–systemic bypass. It is frequently con-
sidered to be a complex syndrome involving 
several behavioural manifestations, such 
as personality changes, memory disorders, 
disorientation, flapping tremor, shortened 
attention span, lack of muscle coordination, 
bradykinesia, somnolence and changes in 
sleep patterns [2]. However, inconsistent 
results regarding the behavioural, metabolic 
and neurochemical characteristics indicate 
that the pathogenesis and pathophysiology 
of the syndrome are still obscure [3].

S100  is a member of the S100 family of 
proteins that was termed “S100” because it 
was soluble in 100% saturated ammonium 
sulfate solution [4]. S100  is an acidic 
protein with a molecular weight of 21 kDA 
existing as a homodimer consisting of 2 
beta subunits, and a biologic half-life of 0.5 
hour [5,6]. S100  is produced primarily by 
astrocytes and exerts autocrine and para-
crine effects on glia, neurons, and microglia 
[7]. S100  normally is low or undetectable 
in serum; however, elevated serum levels 
have been detected in a number of neu-
ropathological conditions [8]. It is thought 
to be released from glial cells via a mecha-
nism similar to that governing the secretion 
or release of other factors such as ciliary 
neurotrophic factor, interleukin-1  and 1 ,
or human endothelial growth factor [9].

The neuronal form of intra-cytoplasmic 
glycolytic enzyme enolase is called neu-
ron-specific enolase (NSE) and it has been 
shown to be located in neurons and neur-
oectodermal cells [10,11]. After traumatic 
brain injury in adults, NSE has been found 
in the cerebrospinal fluid (CSF) [12] and 
serum [13], an indicator of impairment 
of the integrity of the blood–brain barrier 
(BBB). Astrocytic functions modulate neu-
ronal ammonia toxicity because ammonia is 
detoxified mainly via astrocytic glutamine 
synthesis [14]. Abnormal BBB function 
frequently occurs with brain damage. S100
levels sometimes rise in the absence of 
neuronal damage, suggesting that S100
is a marker of BBB rather than neuronal 
damage, although in a variety of neurologi-
cal diseases, the 2 brain-specific proteins, 
S100  and NSE, are released systemically 
[15]. In addition, S100  in serum is an early 
marker of BBB openings that may precede 
neuronal damage and may influence thera-
peutic strategies; this is explained by the 
fact that astrocytes form part of the BBB and 
the increase in its permeability in HE due to 
acute liver failure may in part be correlated to 
impaired astrocytic functions [16].

In clinical conditions in which an im-
pairment of the BBB and/or astrocytic 
activation are implicated in the pathophysi-
ology, elevated levels of S100  and NSE in 
serum and cerebrospinal fluid (CSF) have 
been reported. NSE and S100  are brain-
specific, and their presence in the serum 
is a specific indicator for neuronal and 
astroglial cell death, respectively [17]. The 
aim of the present work in Cairo, Egypt, 
was to investigate the diagnostic efficiency 
of serum S100  and NSE as biomarkers of 
early cognitive impairment in patients with 
cirrhosis.
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There were 52 participants in the study, 
divided into 3 groups:
• 14 patients with cirrhosis but without 

encephalopathy, with a mean age of 51.0 
[standard deviation (SD) 3.5] years and 
male/female ratio 7/7.

• 29 patients with HE with underlying 
cirrhosis. These were further subdivided 
into 18 patients with HE stage 1, mean 
age 50.3 (SD 8.9) years, male/female 
ratio 10/8, and 11 with HE stage 2, mean 
age 54.2 (SD 9.0) years, male/female 
ratio 6/ 5. The prevalence of HE stage 1 
and 2 in our HE group were 62.1% and 
37.9%, respectively. 

• 9 healthy age- and sex-matched controls, 
with a mean age of 52.2 (SD 8.9) years 
and male/female ratio 5/4.
The diagnosis of cirrhosis was confirmed 

by clinical criteria and sonography; while 
the diagnosis of hepatic encephalopathy 
was based on clinical criteria, and the sever-
ity of hepatic encephalopathy was based 
on the West Haven criteria for grading of 
mental status. This is based on changes of 
consciousness, intellectual function and 
behaviour [18]. Patients with preexisting 
neurological or psychiatric diseases other 
than hepatic encephalopathy, or sleep dis-
orders were excluded. 

The etiology of disease in the cirrhosis 
patients without HE was hepatitis C virus 
(HCV) infection in 10 patients and hepatitis 
B virus (HBV) infection in 4 patients. The 
Child–Pugh score was applied for grad-
ing of liver dysfunction in all patients. In 
this group, 7 cirrhotic patients were scored 
grade B and 7 were grade C.

In the HE patients the etiology of liver 
cirrhosis was HCV in 20 patients, HBV in 5 
patients, both HCV and HBV in 3 patients 
and autoimmune hepatitis in 1 patient. All 

29 HE patients were scored Child–Pugh 
grade C. Precipitating factors for hepatic 
encephalopathy included haematemesis in 
10 patients, spontaneous bacterial peritoni-
tis in 8 patients, electrolyte disturbance and 
diuretics in 7 patients and paracentesis in 4 
patients.


Patients were subjected to the following: 
full history taking, general and abdominal 
examinations, abdominal ultrasonography, 
upper endoscopy and laboratory investiga-
tions.

Liver function tests, including serum 
aminotransferases, alkaline phosphatase, 
albumin, bilirubin, prothrombin time and 
prothrombin concentration, were measured 
by conventional methods. Seromarkers 
for HBV (hepatitis B surface antigen and 
hepatitis B core antibody) were assayed 
by enzyme-linked immunosorbent assay 
(ELISA) (Boehringer Mannheim) and for 
HCV by Murex version III ELISA (Murex 
Biotech, UK). 

For determination of plasma ammonia 
levels we used an enzymatic ultraviolet-as-
say (Randox, UK).

Serum S100  levels were determined 
by a commercially available ELISA kit 
(CanAg Diagnostics, Gothenburg, Sweden) 
which is a solid-phase non-competitive 
assay based on the sandwich technique for 
optimal clinical sensitivity, specificity and 
non-specific interference for determination 
of S100  isoform. The assay is based on 
an antibody specific for the S100  dimer 
as catcher and HRP labeled monoclonal 
antibodies specific for S100  detection. The 
detection limit of this assay is 0.02 g/L.

The levels of serum NSE were deter-
mined by a commercially available ELISA 
kit (CanAg Diagnostics, Gothenburg, 
Sweden) based on 2 monoclonal antibod-
ies directed against 2 separate antigenic 
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determinants of the NSE molecule. The 
monoclonal antibodies bind to the -subunit
of the enzyme and thereby detect both the 

 and the  form. The minimum detection 
limit is 1µg/L.


Numerical data were expressed as mean 
(SD). Multiple intergroup comparisons 
were made by using one-way ANOVA, 
post-hoc with Tukey–Kramer multiple 
comparisons test. Correlations were com-
puted using Spearman’s rank correlation 
coefficient. SPSS, version 10, was used for 
data analysis. Receiver operating character-
istics (ROC) analysis was done using Ana-
lyse-it software. P < 0.05 was considered 
significant.



The results are tabulated in Tables 1 and 2 
and graphically presented in Figures 1–3. 

Table 1 shows the clinical character-
istics of the 3 different groups of patients 
(cirrhosis, HE stage 1 and HE stage 2). 
Fetor hepaticus was present only in HE 
patients (15 patients stage 1 and 9 patients 
stage 2). Spider and palmar erythaema were 
present in 13 cirrhosis patients (18 patients 
in stage 1 HE and in only 10 patients in 
stage 2 HE).

Patients with cognitive deficits showed 
significantly elevated serum S100  levels at 
P < 0.01 in both groups, HE stage 1 [mean 
0.248 (SD 0.12)] g/L] and HE stage 2 
[mean 0.311 (SD 0.12) g/L], as compared 
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to controls [mean 0.099 (SD 0.04) g/L] 
and cirrhosis patients [mean 0.086 (SD 
0.06) g/L] (Table 2).

Because all the HE patients have un-
derlying cirrhosis, it seemed to be more 
important and practical to distinguish HE 
from cirrhosis rather than from healthy 

controls. In our study, the sensitivity and 
the specificity for each value of S100
were calculated and then the ROC curve 
was constructed by plotting the sensitivity 
against [1–specificity] at each value (Figure 
1). At the optimum cut-off point of 0.198 

g/L the specificity of serum S100  for the 
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diagnosis of HE was 91.3% and sensitivity 
was 51.7%. The positive predictive value, 
negative predictive value and diagnostic 
efficiency were 87.5%, 58.3% and 67.3% 
respectively.

We observed a significant positive cor-
relation (r = 0.478, P < 0.001) between 
plasma ammonia levels and serum S100
concentration in all patients (Figure 2a). 
Also, a significant positive correlation ex-
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isted between S100  levels and the stage of 
cognitive impairment (r = 0.70, P < 0.001) 
(Figure 2b). 

Serum NSE levels showed a non-sig-
nificant increase in parallel with the degree 
of cognitive impairment (Table 2). Values 
were as follows: control group [mean 12.6 
(SD 1.1) g/L], cirrhotic patients [mean 
13.3 (SD 2.1) g/L], HE stage 1 [mean 13.9 
(SD 1.9) g/L] and HE stage 2 [mean 14.5 
(SD 2.3) g/L].

Plasma ammonia levels (µmol/L) were 
significantly elevated in cirrhosis patients 
[mean 105.6 (SD 10.7) µmol/L], HE stage 
1 [mean 111.6 (SD 11.5) µmol/L] and HE 
stage 2 [mean 117.8 (SD 11.0) µmol/L] as 
compared to controls [mean 28.9 (SD 9.7) 
µmol/L] (P < 0.01). However, there was no 
significant increase in plasma ammonia lev-
els in HE stage 1 and HE stage 2 groups as 
compared to the cirrhosis group (Table 2). 



HE is a diverse group of neuropsychiat-
ric disorders caused by liver dysfunction, 
usually associated with advanced cirrho-
sis and portal hypertension. An increased 
severity of liver disease is associated with 
decreased physical aspects of quality of life 
and there is accumulating evidence about 
the clinical significance of patients with HE 
compared to cirrhosis patients who have 
normal psychometric test performance. At 
the advanced stage, HE adversely affects 
both the physical and mental aspects of pa-
tients, whereas at stage 1 HE affects mainly 
the mental aspects, independently of liver 
disease severity [19].

Dichotomization of the HE group ac-
cording to West Haven criteria for grading 
of mental status demonstrated that patients 
with cognitive deficits showed significantly 
elevated serum S100  levels in both HE 

stage 1 and HE stage 2 groups as compared 
to controls and cirrhosis patients.

In our study, at the optimum cut-off 
point of 0.198 g/L the specificity and 
sensitivity of serum S100  for the diagnosis 
of HE were 91.3% and 51.7% respectively. 
The positive predictive value, negative pre-
dictive value and a diagnostic efficiency 
were 87.5%, 58.3% 67.3% respectively. 
Accordingly, elevated serum S100  levels 
reflect only specific aspects of the patho-
physiology underlying HE, because a high 
specificity of serum S100  in the diagnosis 
of HE is paralleled by a comparatively low 
sensitivity. Similarly, Wiltfang et al. [20]
found that S100  levels had a specificity and 
sensitivity of 100% and 56.5% respectively 
for predicting subclinical portal systemic 
encephalopathy. They also concluded that 
although S100  was significantly depend-
ent on the Child–Pugh score, it was more 
closely related to cognitive impairments 
than the score.

A significant positive correlation existed 
between S100  levels and the stage of cog-
nitive impairment (r = 0.70). Others found 
that S100  correlated with the severity of 
brain injury and is a sensitive non-invasive 
marker of injury [21]. Various stimuli cause 
astroglial activation resulting in releases of 
S100  by these cells so it is a well estab-
lished marker for this activation [22].

Elevated serum S100  levels in HE can 
be used as a noninvasive marker of distur-
bances in BBB function and brain lesions 
[15,16]. Massive elevations in S100  are 
indicators of prior brain damage and can be 
used to differentiate extensive damage from 
minor, transient impairment. This can in 
part be explained by subtle post-traumatic 
impairments of the BBB [23]. S100  is 
involved in the regulation of energy me-
tabolism in brain cells. It modulates the 
proliferation and the differentiation of neu-
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rons and glia. Furthermore, it interacts with 
many immunological functions of the brain. 
Quite clearly, S100  exerts a protective 
effect as long as it is kept within the cells 
at physiological levels. However, once it is 
secreted or released, its local concentration 
dictates its beneficial or detrimental effects. 
Nanomolar concentrations appear to exert 
neuroprotective effects while micromolar 
concentrations produce neurodegenerative 
or apoptosis-inducing effects [24].

A number of routes of S100  leakage 
into the peripheral circulation have been 
suggested. One possible route consists of 
disruption of the brain–CSF interface, lead-
ing to increased levels of S100  in CSF 
that are reabsorbed into the cerebral venous 
system. A second, more direct route is 
provided by disruptions on the capillary 
level that allow drainage of perivascular 
S100  directly into the circulation [15]. The 
second route is more likely in patients with 
brain tumours or other lesions [16].

Serum NSE levels showed a non-sig-
nificant increase in parallel with cognitive 
impairment in HE. We conclude that serum 
NSE has no value in diagnosis of HE in 
cirrhotic patients as it did not show a sig-
nificant difference between the diseased 
groups. Others found that NSE was only 
slightly higher in patients with mild trau-
matic brain injury whereas S100  levels 
were significantly higher [25]. NSE does 
not seem to act as a peripheral marker of 
brain damage and BBB dysfunction [15]. In 
Parkinson’s disease, Schaf et al. concluded 
that S100  and NSE levels were not useful 
diagnostic markers, but that S100  may be a 
signal of disease progression [26].

Plasma ammonia levels (µmol/L) were 
elevated in cirrhotic patients, HE stage 1 
and HE stage 2 as compared to controls. 

However, there was no significant increase 
in plasma ammonia levels in HE stage 1 and 
stage 2 groups as compared to the cirrhosis 
group. We observed a significant positive 
correlation (r = 0.478, P < 0.001) between 
plasma ammonia levels and serum S100
concentration in all patients. This contrasts 
with the results of Wiltfang et al. who did 
not observe any correlation between ar-
terial ammonia levels and serum S100
concentration [20]. Despite the significant 
correlation between the partial pressure of 
ammonia and HE, Nicolao et al. suggested 
that neither was more useful clinically than 
venous ammonia levels and that all 3 have 
a limited role in the diagnosis of HE and 
clinical management [27].

Due to the high prevalence of liver dis-
eases in Egypt, early diagnosis of HE in 
cirrhosis patients is of great importance to 
allow proper management of HE patients, 
thus preventing further deterioration of 
their mental status. Serum S100  increased 
with progression of HE, indicating that 
enhanced cerebral release due to HE and 
impaired metabolism due to liver cirrhosis 
may act synergistically in elevating serum 
S100 . Moreover, S100  is clearly superior 
to NSE and ammonia in terms of diagnostic 
value in HE. While S100  seems to be a 
promising biochemical surrogate marker 
for mild cognitive impairment due to HE, 
studies with repetitive measurements of 
serum S100  are not yet available. Future 
studies will be valuable to determine to 
what extent a systematic displacement of 
serum S100  is influenced by therapeutic 
strategies and to investigate the relation of 
serum S100  to the etiology of liver disease 
(hepatocellular versus/cholestatic and HCV 
versus non-HCV). 
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Most sexually transmitted infections (STIs) 
caused by bacteria have been declining in 
industrialized countries since 1980, but 
they are of major public health concern in 
developing countries [1]. Of more than 20 
types of STIs, genital Chlamydia tracho-
matis (CT) and Neisseria gonorrhoeae are 
the most prevalent throughout the world 
[2]. Worldwide, there is an estimated annual 
incidence of 50 million cases of CT [3]. The 
magnitude of morbidity associated with this 
infection is enormous. It is a common cause 
of urethritis and cervicitis. Sequelae include 
pelvic inflammatory disease (PID), ectopic 
pregnancy, tubal factor infertility, epidi-
dymitis, proctitis and reactive arthritis. The 
sharp worldwide increase in the incidence 
of PID over the past 2 decades has led to 
secondary epidemics of tubal factor infertil-
ity and ectopic pregnancy. Chlamydial PID 
is the most important preventable cause of 
infertility and adverse pregnancy outcomes 
[2].

CT infection, like STIs in general, is 
primarily a woman’s health issue since 
the manifestations and consequences are 
more damaging to the reproductive health 
of women than men. Based on the avail-
able evidence, 15%–20% of women with 
CT lower genital tract infection develop 
PID; approximately 4% develop chronic 
pelvic pain, 3% infertility and 2% adverse 
pregnancy outcome [3,4]. However, a con-
siderable proportion of CT (25%–35% of 
infections in men and 65%–75% in women) 
remain asymptomatic and may escape treat-
ment. Subsequent complications still result 
in substantial morbidity and high costs for 
health care due to severe adverse effects on 
reproductive health [1,5].

The prevalence and the risk factors of 
STIs in women differ by country and setting 
and by the existence of symptoms [3,6–8].

Reports have shown that risk factors for CT 
infection are: age 18–27 years, non-use of 
contraceptives, frequent post-coital bleed-
ing, painful micturition, urban residence, 
low income, cervical infection, polygamous 
marriage and mucopurulent cervical dis-
charge [1,9,10].

In order to prevent and control CT infec-
tion, there is a need to identify women with 
asymptomatic or mild endocervical infec-
tions and those at increased risk for acquisi-
tion of this infection. However, there is little 
information concerning the prevalence and 
risk factors for CT in Mazandaran province, 
northern Islamic Republic of Iran. There-
fore, we aimed to investigate the prevalence 
and associated demographic, behavioural 
and clinical risk factors of CT in women 
attending the gynecology unit of health 
centres in Babol city.



There are 15 health care centres of Babol 
University of Medical Sciences. The study 
was carried out among women attending 
6 of these centres selected by cluster sam-
pling. Babol city was divided into 3 areas 
and 2 health care centres were selected from 
each area. Thus, assuming a prevalence of 
0.1 and marginal rate of error of 0.025, 550 
women were prospectively enrolled during 
the period 2003–2004 by an expert midwife 
in every centre. Inclusion criteria were: 
women 15–45 years who were sexually ac-
tive and had come to the gynaecology units 
in these centres. They could be either symp-
tomatic (vaginal discharge, genital ulcer 
and lower abdominal pain) or asymptomatic 
(routine examination). Exclusion criteria 
were: antibiotic use within the past 4 weeks, 
pregnancy or abnormal uterine bleeding to 
exclude certain confounding factors.
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A standardized questionnaire was 
completed by one of the authors for each 
woman, followed by a pelvic examination. 
The questionnaire included the following 
information:
• sociodemographic variables, including 

age, educational and professional status, 
marital status and income;

• behavioural variables including age at 
starting sexual activity, having extra-
marital sex, perception of the husband 
having extramarital sex in the previous 
3 months, history of sexual abuse, drug 
addiction, cigarette and alcohol use of 
the woman and her husband, current 
type of contraception used, use of con-
doms, having ever heard of STI and 
HIV, history of STI and PID and their 
frequency;

• clinical variables including reasons for 
presentation at the clinic, chief com-
plaint, data recorded by physical ex-
amination, number of pregnancies, 
abortions, infertility.
Blood samples were taken in sterile 

disposable syringes from all the women and 
delivered to a single laboratory where all 
the tests were performed. C. trachomatis
was diagnosed using an ELISA test. Brief-
ly, serum was separated from clear non-
haemolytic non-icteric and non-lipemic 
samples. Chlamydia IgA and IgG were de-
tected by standard kits (Trinity Kits, Trinity, 
United States of America).

The Medical Ethics Committee of the 
university approved the study and informed 
consent was obtained from all participants 
before their enrolment.

Results are presented as percentages and 
comparison of the results was performed by 
the chi-squared test and Fisher exact two-
tailed test where appropriate. All tests were 
two-sided and the level of significance was 
set at P < 0.05. The diagnostic performance 
of clinical symptoms was evaluated us-

ing for sensitivity, specificity and positive 
and negative predictive values. Statistical 
analysis was performed using the SPSS,
version 11. 



The prevalence of CT among our sample 
was 11.6% (64/550). All the women were 
married and their mean age was 32.3 years, 
44.9% of the women and 39.3% of their 
husbands had at least a primary education 
(25.1% of the women and 26.7% of their 
husbands had high-school diplomas, and 
only 7.5% of the women and 12.4% of their 
husbands had a university degree). The ma-
jority of the women were housewives, and 
40.9% of their husbands were tradesmen. 
Regarding the economic situation, 38.4% 
had a household income of < US$ 116.3 
per month.

The mean age at first sexual intercourse 
was 19.02 years. None of the women re-
ported having sex with more than 1 partner, 
extramarital sex or a history of sexual abuse. 
Most of the women (95%) were not aware if 
their husbands had extramarital sexual rela-
tions but 2.9% reported that their husbands 
were drug addicts and 30.1% said their hus-
bands smoked cigarettes. The commonest 
contraceptive method used was withdrawal 
and then tubal ligation (29.5% and 21.8% 
respectively); 76.4% of the participants had 
never used condoms.

The main reason for attendance at the gy-
naecology clinics was urogenital complaints 
(59.3%); the most frequent complaints were 
dyspareunia (34.3%) and vaginal discharge 
(26.7%). The most frequent signs were 
cervix ectopy (18%) and lower abdominal 
tenderness (16.9%) and the most frequent 
diagnosis was cervicitis (24.5%). On physi-
cal examination cervical motion tenderness 
was present in 6% of the women, while 
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uterine/adnexal tenderness was noted in 
11.1%.

Mean gravidity and abortion were 2.53 
and 0.32 respectively, and 22% of the 
women had a history of PID and 7.6% a 
history of infertility. All the women denied 
having a past history of STIs although they 
did not know STI symptoms or they thought 
they were not important, or felt shy to visit 
the health centres. In fact, 85.3% of them 
had not heard about STIs, while 93.8% had 
heard of HIV. 

Table 1 shows the demographic and 
behavioural variables significantly associ-

ated with CT infection. The association of 
urogenital manifestations with CT infection 
is shown in Table 2.

There was a significant association be-
tween woman’s age (< 25 years) and CT in-
fection; age < 25 years was associated with 
a significantly higher risk of CT infection. 
In addition, low income (< US$ 116.3 per 
month) and husband’s low educational level 
were significantly positively associated with 
CT infection (P = 0.04). There was also a 
significant positive association between CT 
infection and husband’s drug addiction and 
a negative association with condom use. 
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Not ever having heard of STIs or HIV was 
also significantly associated with CT infec-
tion. The only signs significantly associated 
with CT infection were cervical friability 
and mucopurulent cervicitis. There were 
no significant associations with any other 
variables studied.

Syndromic diagnosis of CT infection 
had moderate sensitivity of 64% but a poor 
positive-predictive value (20.4%) (Table 3).



The prevalence of CT infection reported in 
this study (11.6%) is moderate in compari-
son with the low and high rates reported by 
other studies (2.5% and 47% respectively) 

in similar study subjects and settings [2,11–
15]. However, it is worth mentioning that 
the diagnostic tests varied in the different 
studies and could contribute to the differ-
ences in rates across countries. ELISA used 
in this study is less sensitive than polymer-
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ase chain reaction (PCR) and cell culture 
but more sensitive than direct fluorescence 
assay. In studies conducted in low preva-
lence areas, PCR, indirect fluorescence 
assay, ligase chain reaction and cell cul-
ture were used. In higher prevalence areas, 
PCR + strand displacement amplification, 
DNA probe, ELISA , direct fluorescence 
assay + culture were used.

Studies conducted in the Islamic Repub-
lic of Iran are very limited. In 1 study in the 
north of the country, Sari city (which is near 
Babol), the prevalence of CT in pregnant 
women was 2.75% which is lower than our 
finding [16]. Other reports from STI clinics 
or only in symptomatic women (2.3%–12%) 
are also lower than our result which suggests 
that the CT prevalence obtained in our study 
is relatively high [1,17]. This could be attrib-
uted to treatment practices in different areas 
of the country. Because of socioeconomic 
reasons, women attending gynecology clin-
ics might not have consulted a doctor and 
might be seeking treatment for the first time 
at those clinics for health problems. Thus 
the likelihood of diagnosing the infection 
at the clinic is higher. This may explain the 
significant association between positive CT 
and income or husband’s education found 
in our study. Mild or asymptomatic disease 
course, absence of partner notification and 
subsequent lack of follow-up treatment for 
CT in sexual partners may also contribute to 
high prevalence of CT in our study.

In an attempt to identify high-risk wom-
en referred to the clinics, we studied several 
determinants. We found that woman’s age, 
husband’s education and household income 
were significantly associated with positive 
CT. The significant association of education 
and income with positive CT is consistent 
with some studies [1,16]. Similarly, the 
significant association between young age 
(< 25 years) and CT concurred with others 
studies [16,18].

The decreased susceptibility to infection 
with age has been attributed to epithelial 
changes, which may result in a decreased 
rate of infection in the elderly [19]. Partial 
immunity can also prevent re-infection in 
the elderly [20]. The effect of age may also 
be attributed to residual confounding due to 
non-measured sexual characteristics such as 
frequency of sexual intercourse per partner 
and the duration of intercourse [1].

Regarding behavioural markers, only 
the drug addiction of husbands and not ever 
having heard of STIs or HIV were positively 
associated with CT infection [21]. Regard-
ing sexual behaviour, not surprisingly, most 
women answered negatively to most of the 
questions. This is probably due to strong 
religious beliefs in the community about ex-
tramarital sex. Such behaviour by husbands 
is likely of course to occur in secret and 
their wives would be unaware of it. Obtain-
ing information on such issues is almost 
impossible in our community because such 
activities are often illegal, and lack of such 
data is a limitation of our study to determine 
an association between sexual activity and 
CT. However, we failed to find an associa-
tion between PID and CT infection.

In agreement with other studies, addic-
tion of men was independently associated 
with positive CT [17,19–22] while condom 
use was negatively associated. At the same 
time, several independent predictors of 
CT infection reported by others as useful 
components of screening strategies were 
not identified in our study. For example, 
reasons for visit and history of PID were 
not identified as risk factors; this might be 
attributed to uniformity of these factors in 
the women in our study.

ELISA, which was used to detect CT, 
is less sensitive than nucleic acid amplified 
tests and thus our estimate probably under-
estimates the true prevalence of CT and the 
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use of more precise techniques would have 
given a higher prevalence.

The prevalence of STIs in our com-
munity, especially in the general population 
at risk, is not known and although ours was 
not a population-based study, it is doubtful 
whether our results were affected by ex-
cluding patients attending other health care 
providers, such as general practitioners and 
obstetric units. However, in order to obtain 
a complete picture of CT infection in our 
community, we need to consider the wider 
population with regard to age, sexual activ-
ity, clinical presentation and STI status.

Using ELISA as the gold standard, syn-
dromic diagnosis proved to be an unreliable 
test with only moderate sensitivity and 
poor positive predictive value, which casts 
doubts on the validity of this approach for 
CT management. 

In conclusion, CT infection seems wide-
spread among the sexually active general 
population of our country. These observa-
tions imply that, as well as a sexual health 
promotion policy for controlling STIs, spe-
cific preventive and intervention strategies 
for CT should be developed and targeted 
among the sexually active general popula-
tion. These include promotion of com-
munity awareness about STIs by the media 
and the establishment of STI clinics free 
of charge. Additionally, because sexual 

activity in men is probably less limited in 
comparison with that in woman, women 
are often infected through their male part-
ners. Because of social barriers, high-risk 
sexual behaviour in our community is not 
recognized or admitted. Thus if we do not 
address this situation, STIs will remain 
unknown and under-diagnosed and -treated 
in the community and may develop into a 
real public health problem.
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Preterm birth continues to be the leading 
cause of perinatal and postnatal mortal-
ity and morbidity especially in developing 
countries, where health facilities are not 
only limited but are not functioning prop-
erly [1]. In spite of our knowledge about 
the problem, globally, preterm births are 
possibly one of the commonest causes of 
maternal and child health problems in de-
veloped societies [2]. According to Copper 
et al. preterm birth occurs in 7% to 11% of 
pregnancies but is responsible for 85% of 
neonatal deaths in normally formed infants 
who do not have any congenital anomalies 
[3]. Moreover, the provision of intensive 
care for extremely preterm newborns is 
expensive and preterm birth is considered a 
traumatic event [2].

Although risk factors for preterm birth 
have been commonly studied worldwide 
[2,3], no systematic surveys have been 
conducted in the Gaza Strip. In view of 
the immense cost of preterm birth, high 
total fertility rate in the Gaza Strip, low 
economic status, lack of resources and the 
stresses of the political situation in Gaza 
Strip it is important to study the risk factors 
for preterm birth. It is also important in view 
of the uniqueness of the population—a high 
proportion are Palestinian refugees—and 
the known influence of social factors on 
preterm birth. This study was therefore car-
ried out to determine the main risk factors 
that contribute to preterm birth in the Gaza 
Strip in order to inform suggestions for 
strategies to prevent preterm birth that are 
etiologically based and country specific. 



A hospital-based case–control was carried 
out at the 2 main government hospitals in 

the Gaza Strip, El-Shifa and Khan-Younis 
hospitals, with matching for 2 variables: 
place of residence (governorate) and place 
of delivery. The study population consisted 
of newly delivered women and their ba-
bies. Every premature delivery (case) was 
matched with a fullterm delivery (control). 


The sample size was determined using the 
statistical program Epi-info. The proposed 
sample size was 350 subjects. The actual 
sample size was increased to 424 subjects 
to compensate for non-responses, with a 
response rate of 94.3%. Thus the study in-
cluded 200 cases and 200 controls. 

All women who delivered in the hos-
pitals during the prescribed period (March 
to mid April 2002) were included as cases. 
Control women were randomly selected 
by taking the next fullterm delivery. The 
inclusion criteria were: for cases, clients 
who newly delivered a preterm baby (26–37 
weeks gestation); for controls, clients who 
newly delivered a fullterm baby (37–42 
weeks gestation). The exclusion criteria 
were: gestational age < 26 weeks, post-
mature newborn infants, intrauterine fetal 
death and highly urgent cases.


Data were collected through direct and 
indirect methods. Direct methods included 
biomedical measurements of weight and 
height for both women and their babies. 
Indirect data collection was done through 
highly structured interviews. 

The following were included in the 
questionnaire: maternal personal and de-
mographic data (age, address, governorate 
of residence, years of education and current 
occupation); maternal physical information 
(maternal height); socioeconomic infor-
mation (nuclear or extended family and 
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monthly income); past obstetric history (age 
at marriage, history of preterm delivery, 
history of abortion, history of congenital 
gynaecological problems, history of vaginal 
and cervical infections); antenatal care dur-
ing pregnancy (total number of antenatal 
care visits attended, time of attending ante-
natal care); and newborn information (mode 
of delivery, weight, height, sex and health 
problems of newborn). 


An official letter of approval to conduct 
the study was obtained from the author-
ized ethical committee in the Gaza Strip. 
An official letter of request was obtained 
from the Ministry of Health to conduct the 
study in the government hospitals. Every 
participant in the study received a complete 
explanation about the research, its purpose, 
confidentiality and sponsorship and every 
woman knew that participation in the re-
search was optional and she had the right to 
refuse. After obtaining informed consent, 
clients were interviewed; confidentiality 
and privacy was maintained. 


The collected data were entered into a com-
puter using SPSS, version 8.0. The statisti-
cal relationship between the risk factors and 
preterm birth were assessed using the chi-
squared test and the odds ratio (OR) with 
95% confidence interval (CI) were calcu-
lated. Also the t-test was used to determine 
the difference between the means of cases 
and controls. Statistical level of significance 
used was 0.05. In addition, logistic regres-
sion was done to predict the probability of 
having preterm birth.


The main constraints facing the researchers 
were the political situation during the data 
collection period; the Gaza Strip was divid-

ed into separated isolated areas which made 
the movement of researchers between the 
2 study locations difficult and sometimes 
even impossible. 



The study showed obvious variations in 
demographic factors, socioeconomic status, 
obstetric/gynaecological history, current 
obstetric information and maternal physical 
characteristics between the 2 groups. 


The study was carried out in the 5 geograph-
ical districts of the Gaza Strip. The majority 
of participants were from Gaza governorate 
(41.0%) followed by North Gaza (19.0%), 
Khan-Younis (17.0%), Mid-zone (12.0%) 
and Rafah (11.0%).

The mean maternal age of all study par-
ticipants was 26.7 years [standard deviation 
(SD) 6.5]. For cases the mean age was 27.0 
years (SD 6.7), while for controls it was 
26.1 years (SD 6.2). The majority of moth-
ers were aged 18–34 years (77.4% for cases 
and 84.5% for controls), followed by the 
age group  35 years; the fewest mothers 
were aged < 18 years olds (Table 1). Using 
age group 18–34 years old as a base for 
comparison there was no difference in the 
prevalence of preterm birth between cases 
and controls (4.9% versus 4.5%) among 
women aged < 18 years or age 18–34 years 
old (95.1% versus 95.5%) ( 2 = 0.03, P = 
0.8). However, the prevalence of preterm 
birth was significantly higher in cases than 
in controls among women aged  35 years 
(19.4% versus 12.0%) ( 2 = 3.9, P = 0.04) 

Concerning citizenship, the prevalence 
of cases from refugees was also signifi-
cantly higher than from Palestinian citizens; 
63.0% of cases were refugees and 37.0% 
were Palestinian citizens, whereas 52.0% 
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of controls were refugees and 48.0% were 
citizens ( 2 = 4.9, P = 0.026) (Table 1). 

For all participants, years of education 
were 10.0 years (SD 3.5). For cases, the 
mean years of education were the same 
[10.0 years (SD 3.6)] as for controls [10.0 
years (SD 3.4)]. The proportion of working 

women was 6.5% among cases and 4.5% 
among controls. 


The mean maternal height for the study 
population was 162.7 cm (SD 7.2). This was 
significantly lower for cases than controls 
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[161.8 cm (SD 6.8) versus 163.6 cm (SD 
7.5)] (t = 2.4, P = 0.016) (Table 2).

The mean increase in weight during 
pregnancy for cases was significantly lower 
than controls [9.8 kg (SD 4.8) versus 11.1 
kg (SD 4.8)] (t = 2.4, P = 0.015) (Table 2). 


Regarding the mode of delivery, the per-
centage of women who had caesarean sec-
tion (CS) deliveries was higher among cases 
(36.0%) than controls (32.5%).

The proportion of singleton births among 
all the study sample was 91.8%, while 
multiple births (twins) were only 8.3%. The 
rate of twin births was higher among cases 
than controls ( 2 = 20.6, P < 0.0001) (14.5% 
versus 2.0%). 

The mean gestational age for the off-
spring of the study sample was 36.8 gesta-
tional weeks (SD 3.4). For cases, the mean 
gestational age was 34.1 weeks (SD 2.6) 
and for controls 39.5 weeks (SD 1.4).

The prevalence of medically induced 
pregnancy (hormonal therapy and in vit-
ro fertilization) was significantly higher 
among cases (12.0%) than controls (4.5%) 
( 2 = 7.4, P < 0.006) (Table 1).

Of women who attended < 4 antenatal 
visits, 24.6% were cases and 11.9% were 
controls ( 2 = 10.4, P = 0.001) (Table 1).


The mean inter-pregnancy interval between 
the last 2 pregnancies among the study 
population was 24.2 months: 23.8 months 
for cases and 24.7 for controls. Table 3 
shows that the prevalence of birth interval < 
18 months was higher in cases than controls 
(47% versus 32%) ( 2 = 9.8, P < 0.007).

There was a significant relationship be-
tween previous history of preterm delivery, 
with a higher prevalence for cases (34.2%) 
than controls (8.5%) (Table 3). The mean 
number of the previous preterm deliveries 

was also significantly higher for cases than 
controls (2.04 versus 1.18) (t = 3.7, P < 
0.001).

The prevalence of a positive history of 
stillbirth was higher among cases (11.1%) 
than controls (3%) ( 2 = 9.9, P < 0.002) 
(Table 3)

Tables 3 also shows that 22.5% of cases 
had a positive history of CS delivery com-
pared to 14% for controls ( 2 = 4.8, P < 
0.028).

The prevalence of women with congeni-
tal gynaecological problems of the cervix 
and uterus was significant higher among 
cases (3%) than controls (1%) ( 2 = 6.8, P < 
= 0.033). The main congenital gynaecologi-
cal abnormalities present among the study 
population were septate uterus and cervical 
incompetence (data collected subjectively 
from the women).


The logistic regression analysis showed the 
following factors were significant: maternal 
age  35 years (OR 1.8, 95% CI: 1–3, P
= 0.04), refugee status (OR 1.57, 95% CI: 
1.05–2.34, P = 0.026), < 4 antenatal visits 
(OR 2.4, 95% CI: 1.4–4.1, P = 0.001), med-
ically induced pregnancy (OR 2.89, 95% 
CI: 1.30–6.4, P = 0.006), history of preterm 
delivery (OR = 5.58, 95% CI: 3.13–9.94, 
P < 0.001), history of stillbirth (OR 4.01, 
95% CI: 1.59–10.13, P = 0.002) and history 
of CS (OR 1.78, 95% CI: 1.00–3.00, P = 
0.028) (Table 4).



The present study was designed to inves-
tigate the maternal risk factors that con-
tributed to preterm birth in the Gaza Strip. 
Although the mean maternal age among 
cases (27.0 years) was only slightly higher 
than controls (26.1 years), analysis by age 
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group revealed a significant positive rela-
tionship between age  35 years and risk 
of preterm birth. These findings are similar 
to previous studies [4–6]. Kirz et al. ex-
plained this association by the presence of 
confounding factors such as pre-existing 
medical problems [7]. It is well known that 
maternal age  35 years is linked to the oc-
currence of medical complications of preg-
nancy. The more advanced the maternal 
age, the more likely the pregnant woman is 
to develop pregnancy-related diseases such 
as pregnancy-induced hypertension and re-
nal diseases that increase the risk of preterm 
birth, whether induced or spontaneous. The 
conclusion that maternal age  35 years old 
is a risk factor for preterm birth calls for 
special focus to be paid to this age category 
through counselling and health education. 
Effective antenatal care, community health 
education and awareness campaigns, and 
encouraging the utilization of family plan-
ning services are tools that could decrease 
this problem.

One of the determinants of socioeco-
nomic status that was investigated in this 
study was citizenship status. The study 
found that being a refugee increased the risk 
of preterm birth by 1.57-fold and this could 
be related to the poor economic situation 
faced by refugees. Unfortunately, there 
are no studies available about the role of 
citizenship status as a contributor to preterm 
birth. However, most refugees have low 
family income, living in camps that are 
characterized by bad housing conditions 
that put pregnant women under social and 
economical stress that might contribute 
to preterm birth. There is a consensus in 
the literature regarding the role of low so-
cioeconomic status in higher preterm birth 
rates [8]. Ancel et al. concluded that low 
educational level and unemployment of all 
household members was associated with 
twice the risk of very preterm birth [9]. 

Moreover, underprivileged social situation 
was significantly related to very preterm 
birth rather than moderate preterm birth 
[10]. Given that refugees form 58.3% of the 
total population in the Gaza Strip [11] and 
are living under diverse conditions, further 
studies should be conducted with a larger 
sample size to find out if refugee status 
plays an independent role for preterm birth 
or not.

Concerning the mode of conception, the 
present work revealed that medical inter-
vention for conception (hormonal therapy 
and in vitro fertilization) increased the risk 
for preterm birth by almost 3-fold. The 
literature indicates that the use of ovulation-
induction drugs and in vitro fertilization 
techniques are not only considered risk 
factors for preterm birth but are also linked 
to the increasing trends of preterm birth 
[12,13]. It may be that when women con-
ceive after medical intervention the health 
providers tend to be anxious about the fetus 
and prefer to induce the pregnancy before 
it reaches fullterm, as a way of avoiding 
undesirable pregnancy outcomes. Further 
studies should be conducted to investigate 
if preterm birth occurs as result of the treat-
ment or is medically induced. 

The study revealed a significant nega-
tive relationship between the total number 
of antenatal care visits and having a preterm 
birth. The risk of preterm birth increased 
2.4-fold among those who attended < 4 
visits than those who attended  4 visits 
during the entire pregnancy period. This 
agrees with the literature which shows that 
that attending < 6 prenatal care visits was 
significantly associated with preterm la-
bour [6,14,15]. It is worth noting that a 
World Health Organization technical work-
ing group recommended a minimum of 4 
antenatal visits for a woman with a normal 
pregnancy [16]. This confirms the impor-
tance of conducting population-oriented 
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programmes encouraging attendance at an-
tenatal care, focusing on the importance of 
early attendance. Health care systems need 
to develop and follow antenatal protocols 
in a way that increases the effectiveness of 
antenatal health services.

The study revealed a negative statistical 
relationship between maternal height and 
preterm birth, meaning that the taller the 
woman the less likely she was to have a 
preterm birth. There is inconsistency in the 
literature regarding the role of maternal 
height as a contributing factor for preterm 
delivery. Lao et al. found no significant 
relationship between maternal height and 
preterm birth [17], whereas Hacker and 
Moore found that maternal height < 152.3 
cm carried a greater risk of developing fetal 
pelvic disproportion, preterm labour and 
intrauterine growth retardation [18]. Gong 
also found an association between maternal 
height of < 158 cm and preterm delivery 
[15]. It is well known that short maternal 
stature and pelvic disproportion leads to CS 
delivery and possible prematurity. Further 
studies should be conducted with a larger 
sample size to find out if maternal height 
is an independent risk factor for preterm 
birth.

There was a higher total weight gain 
among cases than controls, meaning that 
adequate/normal weight gain during preg-
nancy decreases the risk of having a preterm 
birth regardless of the pre-pregnancy body 
mass index (BMI). This finding is supported 
by Schievel et al., who showed that the risk 
of preterm delivery is reduced by an ad-
equate rate of weight gain during pregnancy 
even if the mother was underweight before 
pregnancy [19]. Health personnel who are 
caring for pregnant women should stress 
the importance of appropriate weight gain 
and adequate nutrition during pregnancy. 
Health education campaigns through the 

mass media, health promotion sessions and 
counselling could be helpful in this regard. 

Several variables concerning past ob-
stetric history were risk factors for preterm 
birth in this study. A short interval between 
the last 2 pregnancies (< 18 months) was 
associated with an increased risk of pre-
term birth. There is inconsistency within 
the literature about the role of short inter-
pregnancy interval and the risk of preterm 
birth. Zhu et al. concluded that the optimal 
inter-pregnancy interval for preventing ad-
verse perinatal outcome is between 18 to 23 
months. The risk of preterm birth for infants 
conceived < 6 months after birth is greater 
than those who conceived  12 months 
[20]. In contrast, Lieberman et al. found 
that a short inter-pregnancy interval, < 18 
months, is usually not linked to preterm 
birth but is associated with increasing risk 
of low birthweight [21]. This indicates the 
importance of conducting population-based 
programmes about the importance of spac-
ing between pregnancies. The Islamic doc-
trine of breastfeeding children up to 2 years 
could be helpful in this regard within the 
Palestinian culture. The Palestinian health 
care system needs to assess the antenatal 
care offered and factors that encourage the 
utilization of antenatal services, such as of-
fering the service free of charge, providing 
incentives, health promotion and adequate 
postnatal services.

A previous history of preterm birth was 
associated with a more than 5-fold increased 
risk of preterm birth and the chance of having 
preterm birth was increased by increasing 
number of previous preterm births. Khalil 
et al. found that history of preterm birth was 
associated with increasing the risk of recur-
rence of preterm birth [8]. According to a 
recent study carried out by Bloom et al. the 
risk of recurrence of preterm birth accounted 
for 10% of preterm births (OR 5.6) [22]. 



  

٢٠٠٧ ،٥ العدد عشر، الثالث املجلد العاملية، الصحة منظمة املتوسط، لشرق الصحية املجلة

Mothers with a positive history of still-
birth had a 4-fold increased risk of having 
preterm birth than women who did not. In 
contrast, Khalil et al. found that history of 
stillbirth could not be considered as a risk 
factor for subsequent preterm birth [8].

The present work revealed a statistically 
significant positive relationship between the 
previous history of CS and having preterm 
birth. There is a consensus in the literature 
about the role of CS delivery as a contribut-
ing factor for preterm birth. According to a 
study conducted in Brazil by Bettiol et al., 
CS was the main contributor to the increas-
ing rate of preterm birth rate [23]. They 
noted that the relationship between CS and 
preterm delivery was due to hypertensive 
disorders, placental abnormalities or cepha-
lopelvic disproportion.

The presence of congenital gynaecologi-
cal problems of the uterus and cervix, main-
ly septate uterus and cervical incompetence, 
increased the chance of having a preterm 
birth. Carroll et al. supported this finding 
and clarified that congenital uterine anoma-
lies that are implicated in preterm delivery 
include unicornuate, septate and bicornate 
abnormalities [5]. Therefore, women with 
any congenital gynaecological problems 
need further attention and counselling and 
should be regarded as having high-risk 
pregnancies.

To summarize, the risk factors for pre-
term birth were: older maternal age, being 
a refugee, inadequate antenatal care, failure 
to gain adequate weight during pregnancy 
and previous history of preterm birth. Other 

significant risk factors were: short stature, 
short interval between the last 2 pregnan-
cies, presence of congenital gynaecological 
abnormalities, previous history of caesarean 
delivery and previous history of stillbirth. 
We can infer from this that poor economic 
status, high fertility and lack of awareness 
among the women regarding proper nutri-
tion during pregnancy predispose women for 
preterm birth in the Gaza Strip. Therefore, it 
is necessary to conduct an appropriate pre-
vention programme to reduce the incidence 
of preterm birth in the Gaza Strip.

Based on the findings of the study we 
recommend that a definition for preterm 
birth needs to be agreed with a precise 
cutoff point distinguishing between abor-
tion and preterm delivery. Furthermore, 
there is a need to revise/utilize the recently 
developed protocols for antenatal, natal 
and postnatal care. This could include early 
diagnosis of possible risk factors. Finally, 
further studies should be conducted with a 
larger sample size to verify the findings of 
this study. More focused studies need to be 
conducted that tackle certain group of vari-
ables independently, such as demographic 
variables and familial tendency for preterm 
birth.

This paper is part of a thesis submitted in 
partial fulfilment of the requirements for the 
Degree of Master of Public Health through 
the School of Public Health, Al-Quds Uni-
versity, Gaza, Palestine, 2003.
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Tetanus is a vaccine-preventable disease 
that causes an annual total of 309 000 deaths 
[1]. Of particular concern is maternal and 
neonatal tetanus (MNT) which represents 
a triple failure of public health in terms 
of routine vaccinations, antenatal care and 
clean delivery/umbilical cord care services. 
MNT is a swift and painful killer that killed 
about 200 000 newborns in year 2000 [2].
The goal of MNT elimination was declared 
jointly by the United Nations Children’s 
Fund (UNICEF), the World Health Or-
ganization (WHO) and the United Nations 
Population Fund (UNFPA) along with the 
establishment of a global fund for MNT 
elimination.

MNT elimination is defined as the 
achievement of less than 1 case of neonatal 
tetanus per 1000 live births annually in every 
district of a country in the world. The 3 key 
strategies for achieving MNT elimination 
recommended by WHO/UNICEF/UNFPA 
are: provision of at least 2 doses of tetanus 
toxoid (TT2) to all pregnant women in high 
risk areas and 3 doses (TT3) to all women 
of childbearing age; promotion of clean 
delivery services to all pregnant women and 
ensuring effective surveillance for MNT.

There is a renewed momentum to achieve 
MNT elimination in the 57 countries which 
have not yet done so. However, 90% of 
the neonatal deaths occur in 27 of the 57 
countries [2]. Pakistan is one of the 8 high-
burden countries which account for about 
73% of neonatal tetanus deaths. These in-
clude Bangladesh, China, the Democratic 
Republic of the Congo, Ethiopia, India, 
Nigeria, Pakistan and Somalia [3]. In Pa-
kistan, 22 000 neonatal deaths occur every 
year due to MNT [4].

In most developing countries mater-
nal TT vaccination is implemented as part 
of the routine vaccination programme or 

implemented as a supplemental activity. 
However, large areas remain underserved 
due to logistic, cultural, economic or other 
reasons. The 57 countries were ranked in 
June 2000 into A, B and C classes. Class C 
countries need 3–4 years to phase in elimi-
nation activities [4]. Pakistan is included in 
class C as more than 50% of the districts are 
at high risk for MNT because of the limited 
health infrastructure which is indicated by 
50% or lower coverage of the third dose of 
diphtheria/pertussis/tetanus (DPT3), and 
serious manpower and logistic constraints. 
There are extremely wide variations in TT 
vaccination coverage from district to dis-
trict in Pakistan even when they are in close 
proximity. The delivery and acceptance of 
recommended vaccinations is an ongoing 
challenge for health care providers and 
health care and public health systems. Re-
ducing the burden of immunizable diseases 
is thus an important aspect of human capital 
development and a critical investment in 
the future of the country. The information 
system of the Expanded Programme of Im-
munization (EPI) is reporting around 80% 
of the coverage of children and about 38% 
of the TT2 coverage of pregnant mothers in 
the province of Punjab [5].

There are also variations in TT coverage 
even across the provinces of Pakistan. In 
a study conducted in Peshawar district of 
North West Frontier Province of Pakistan, 
65% of women in urban areas were vac-
cinated, while in rural areas 60% were 
vaccinated. Females in the urban area were 
older and had more knowledge regarding 
TT vaccination than females in the rural 
areas. More women in the urban areas had 
made antenatal care visits (79%) than those 
in rural area (50%) [6].

Despite considerable resources being 
invested into the routine EPI programme 
in Pakistan, there is no or very slow im-
provement in the TT coverage among the 
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pregnant women with the supplementary 
immunization activities. The routine report-
ing system of EPI is supplemented by the 
coverage evaluation survey, the focus of 
which is basically only on coverage. Little 
or no research has been done to analyse 
the causes of low TT coverage of preg-
nant women n Pakistan. The present study 
therefore focused on assessing the different 
causes of low vaccination coverage of TT2 
in pregnant women in Lahore district in 
order to suggest ways of improving routine 
vaccination coverage towards helping to 
eliminate neonatal tetanus.




This was a cross-sectional study in Lahore 
district, in 4 parts: (1) a household inter-
view survey with married women who had 
recently delivered; (2) focus group discus-
sions (FGD) with married women of child-
bearing age, husbands and health workers; 
(3) individual interviews with primary 
health care (PHC) centre medical officers; 
and (4) individual interviews with managers 
of the EPI. Lahore is the provincial capital 
with a total population of 6 318 475. The 
majority of the population is urban based, 
with only 17.6% living in rural areas [7].
Lahore district is administratively divided 
into 6 towns having 150 union councils. The 
study definition of adequate vaccination 
was when a woman had received the second 
dose of TT (TT2).


Four sets of questionnaires were developed: 
(1) household survey form; (2) FGD guide-
lines; (3) PHC centre survey instrument; 
and (4) questionnaire for individual inter-
views of managers. 

We selected 3 teams of researchers, each 
having 2 members: 2 teams were allocated 

17 union councils for the household survey 
and the 3rd team was allocated 18 union 
councils. These teams were also directed 
to interview the medical officer in charge 
of PHCs if they worked within their union 
councils. Training of data collectors for 
delivering the household and PHC ques-
tionnaires was followed by field testing of 
questionnaires. Only female interviewers 
specially trained for this purpose carried out 
the household interviews with women.



Sample
A representative sample of 362 married 
women was randomly selected for house-
hold interviews. The criteria used for sam-
ple estimation was the population size of the 
district, the reported prevalence of TT cov-
erage and ± 5% worst expectable results. 
The eligibility criteria were married women 
of child-bearing age (15–49 years) who had 
delivered during the past 3 months between 
17 October 2003 to 17 January 2004 after 
28 weeks of gestation. 

A multi-stage stratified random sampling 
technique was used for the identification of 
the households. Lahore district was divided 
into 6 strata according to the administrative 
division of towns. At the 1st stage of the 
sampling, 35% of the union councils (total 
52) from each town were selected using a 
random number list from Epi-Info, version 
6.0 statistical package. During the 2nd stage 
of sampling, a list of all villages/wards 
from the selected union councils during the 
first stage was drawn up. Out of this list 1 
village/ward was selected randomly from 
each union council using a random number 
list. During the 3rd stage, from each village/
ward selected, a cluster of 7 households 
was selected randomly, except for 1 village 
where 5 respondents were interviewed. To 
select each household, the researcher stood 
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at a central location in the cluster, e.g. the 
largest mosque or school, and rotated a 
pencil; the direction of the sharpened end 
indicated the 1st household to be visited. 
The 2nd household was the one nearest to 
the first. The 3rd household was the one 
whose front door was closest to the front 
door of the household just visited (i.e. on 
either side of the street). This was repeated 
until the required number of women had 
been interviewed in the cluster.

Data collection 
The questionnaire was divided into 5 sec-
tions to collect information on the following 
topics: social, demographic and economic 
characteristics of the woman; informa-
tion about her last pregnancy; her knowl-
edge about TT vaccination and the reasons 
for non-vaccination. The questions were 
closed-ended with possible options listed 
against each and coded. The interviewers 
chose answers from the given options but 
if not listed, the response was recorded 
as “other” with specific information. The 
women’s responses were checked from 
their vaccination card which is a client-re-
tained record. At the start of interview the 
purpose of the survey was explained to the 
interviewees and informed verbal consent 
was taken. The interviewees were assured 
about the confidentiality of their identity. 



Sample
Each FGD contained 5–10 participants 
from the local community, comprising mar-
ried women of child-bearing age, husbands 
of the women, the local community health 
workers known as lady health workers 
(LHW), traditional birth attendants and a 
vaccinator from the area. The staff of the 
PHC centres helped in the selection of the 
participants, except for the women and their 

spouses. All couples present in the health 
centre at the start of FGD were included; 
women are usually accompanied by their 
husbands when visiting to the PHC. The 
timing of FGDs was selected to be con-
venient for the health care providers, i.e. at 
non-peak hours.

Data collection
These discussions were conducted by a 
social scientist accompanied by a medical 
doctor who recorded the proceedings. A 
total of 6 FGDs were conducted, 1 in each 
town, within the health centre premises. At 
the start of the discussion, the participants 
were told about the objectives of holding 
the FGD and value of their views about 
TT vaccination. The participants were told 
about the importance of their suggestions 
for improving TT vaccination coverage. 
The moderator started the discussion using 
guidelines prepared in advance. The dis-
cussion revolved around knowledge about 
tetanus and its vaccination, reasons for not 
getting the vaccination and suggestions 
for improvement of vaccination coverage. 
The information collected was analysed 
by a social scientist using the standardized 
analytical methods for qualitative data. 
The responses were analysed by type of 
respondent.



Sample
All the PHC facilities which fell within the 
selected union councils were surveyed. In 
the urban areas no PHC centre existed, but 
in rural areas, every union council has 1 
PHC centre. There were 10 PHC centres in 
the selected union councils so 10 medical 
officers in charge were interviewed. The 
medical officer in charge is a medical doc-
tor who is responsible for providing medical 
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care and management of a particular health 
facility.

Data collection
The interview was designed to gauge medi-
cal doctors’ opinions about the reasons 
for low TT coverage at service delivery 
points. The following aspects of each PHC 
centres were explored with an open-ended 
questionnaire: catchment area population; 
geographic accessibility; availability of 
staff relevant to EPI vaccination; links with 
the outreach vaccination teams; vaccina-
tion services at static centre; opinion about 
reasons for low coverage of TT vaccination; 
and suggestions for the improvement of the 
TT coverage of pregnant women.


Sample
Interviews were made with 5 key people 
who were directly responsible for EPI ac-
tivities in the district: the executive district 
health officer, district health officer, deputy 
district health officer, district superintend-
ent of vaccination, and an inspector of vac-
cination.

Data collection
An open-ended questionnaire was used for 
this purpose. The interview was conducted 
by a medical doctor. The main focus of the 
interview was on exploring reasons for low 
TT coverage and suggestions for improve-
ment.


The data from household surveys was 
checked manually, entered into SPSS and 
screened for coding errors. SPSS was used 
to calculate rates, proportions of cover-
age and confidence intervals (CI). Contin-
gency data tables were analysed with the 
chi-squared test. P < 0.05 was considered 
statistically significant. The analysis of the 

qualitative data was done manually by a 
social scientist.




Of the 362 women responding to the house-
hold survey, 314 (87%) reported receiving 
at least TT2 vaccination, but this percentage 
decreased with TT3 and onwards (Table 1). 
Most (99%) of the respondents who claimed 
to have TT vaccination, could not produce 
the record card. Out of those who received 
TT2, 263 (84%) had some level of educa-
tion, with only 16% completely uneducated. 
There was a significant association between 
vaccination status and educational level as 
well as attending antenatal care (yes/no) 
and number of antenatal care visits. The 
TT2 coverage increased with the level of 
education. About 45% of respondents with 
matriculation educational level or above 
had had TT2 (P < 0.0001) (Table 2). The 
TT2 coverage was greater among the re-
spondents who had had antenatal care as 
compared to those who did not (Table 2). 
Respondents with 3+ antenatal visits had 
greater TT2 coverage than those with < 3 
visits (Table 2). 
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Household survey
When asked about the reasons for not hav-
ing TT vaccination, the women’s responses 
varied widely. The most common reason 
(32%) was that the women did not know the 
importance of the TT vaccination, followed 
by 18% who did not know the correct place 
or time to get the vaccination. Other reasons 
are listed in Table 3. 

Focus group discussions
In the FGDs most women confessed that 
they did not know about TT and its danger-
ous outcome. A few women had only heard 
about its signs and symptoms from other 

women and believed that these signs were 
due to evil look of devils, jinn and other evil 
creatures.

More than 90% of women mentioned 
that vaccinators and other workers had not 
visited their houses and never asked for or 
given any information about TT, nor had 
they offered any services. LHWs discussed 
vaccinations against tetanus for the children 
but not for the women. All the women said 
that if they had been informed about TT 
by the LHWs then they would have been 
vaccinated. A small number of women in-
terviewed (about 10%) mentioned that they 
were informed about TT by LHWs and got 
vaccinated from adjacent health facilities. 
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A few women mentioned that they did not 
have time to get vaccinated due to the bur-
den of work in the house and a few women 
also mentioned that they made many visits 
at nearby health facilities but nobody was 
present there to vaccinate them. 

Some of the women showed apprehen-
sion about TT being a contraceptive injec-
tion. A few women said that mother-in-laws 
were a barrier to getting vaccinated due to 
jealousy or desire to control daughter-in-
laws. Older women consider vaccination 
of no value because they had experience of 
giving birth to children without TT vaccina-
tion and did not face a problem. 

PHC centre medical officers
The main reasons given for low TT cover-
age by the 10 medical officers in charge of 
the PHC facilities were lack of awareness 
regarding TT vaccination among the pub-
lic, misconceptions/misbeliefs about TT 
injection (e.g. that they cause abortions or 
infertility, or that they are used for family 
planning, etc.) and behaviour of mother-in-
laws and husbands. Other reasons are listed 
in Table 4.

EPI managers
The most common reasons for low coverage 
identified by the 5 EPI managers were lack 
of awareness among the public regarding 
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TT coverage and misconceptions/misbe-
liefs about TT injections. Other reasons are 
listed in Table 5.



The study was undertaken to evaluate the 
TT coverage in the Lahore district of Paki-
stan and to understand the reasons for low 
coverage at various levels. We examined 
the TT coverage (from history and card) 
among 362 mothers who had delivered 
within the previous 3 months. Although 
TT2 coverage among these mothers was 

relatively high (87%), and is much higher 
than the provincial coverage (62%) [8], 
only 17% of women achieved a complete 
series of 5 injections, which is well below 
the WHO expected level of vaccination of 
100% of the pregnant women [4]. Attempts 
should continue to increase the coverage 
with special focus on the causes of low 
coverage.

In this study, attendance at antenatal care 
had a very strong effect on TT2 coverage. 
TT vaccination is one of the important com-
ponents of antenatal care and an increase 
in antenatal visits by the pregnant women 
significantly increased the TT coverage. 

The TT2 coverage in the present study 
(87%) is higher than the third party evalu-
ation conducted in 2003 which reported 
80% TT2 coverage (from history and card) 
in Lahore district [8]. The most probable 
explanation of this difference of coverage 
could be the different methodology and re-
spondents. In the third party evaluation the 
respondents were mothers having children 
0–11 months of age and 30 clusters were 
selected randomly, whereas in the present 
study the respondents were mothers in the 
same age group who had delivered dur-
ing the previous 3 months and multistage 
random sampling technique was used to 
identify 52 clusters. Only 1% of the mothers 
could produce the vaccination card as com-
pared to 3% in the third party evaluation [8].
The most probable reason for this difference 
could be logistical—the interrupted and 
irregular supply of printed materials and 
vaccination cards.

The reliability of women’s recall of their 
TT status can be questioned. However, preg-
nancy and childbearing are special events to 
the mother and she can be expected to recall 
important events related to each pregnancy. 
This is supported by a study in the Central 
African Republic, a country facing major 
public health challenges and resource con-
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straints, part of the multiple indicator clus-
ter survey. Among 222 mothers, weighted 
TT coverage based on mother’s recall was 
74.4% and tetanus antitoxin seroprevalence 
was 88.7% [2]. In another study conducted 
in Matlab, rural Bangladesh, women’s re-
collection of TT vaccination was compared 
with carefully maintained records of TT 
dose and found to be good, but considerably 
reduced if they had received more than 2 
doses. Recollection was also reduced if the 
dose was administered more than a year 
before questioning. Younger women, with 
fewer children and with good vaccination 
status, tended to have a better recollection 
of the number of doses received. These 
results suggest that maternal recall may 
underestimate TT doses received a year 
before the date of questioning [9].

The most common reason (32%) for 
inadequate TT vaccination reported by the 
women was that they were not aware of the 
importance of TT vaccination and did not 
know where and when to get the vaccination 
(18%). It is interesting to note that 6% of the 
respondents thought that these injections 
had something to do with contraception 
because these are provided by the govern-
ment free of charge. During the focus group 
discussions with local communities almost 
the same reasons for low TT coverage were 
mentioned as in the household survey. 

If a proper awareness campaign using 
all the available channels were launched, 
supported by a strengthening of the vac-
cination delivery system, it might be pos-
sible to achieve 100% TT2 coverage of 
pregnant mothers. However, the underlying 
causes of low coverage—such as lack of 
decision-making power of women, low 
women’s literacy rate and poor attendance 
at antenatal care—need to be addressed 
in addition to the factors significantly as-
sociated with vaccination coverage—such 
as education and antenatal care services 

as shown by this study and other stud-
ies in Asia and elsewhere. In a study at a 
hospital in Ankara, Turkey, the vaccinated 
women (18.9% with at least 1 dose of TT) 
were younger, of lower parity and had at-
tended more antenatal care visits than the 
unvaccinated women [10]. In another study 
conducted in Indonesia, mothers who had 
heard of TT were 1.54 times more likely to 
have been immunized than those who did 
not, while mothers who knew the reason 
for TT were 2.15 times more likely to have 
been immunized than those who did not, 
and those who knew at least 1 of the tetanus 
symptoms were 1.86 times more likely to 
have been immunized than those who did 
not, respectively controlling for other vari-
ables. Furthermore, women who had ante-
natal care were 30 times more likely to have 
been immunized than those who did not. 
Enhancing mothers’ knowledge on tetanus 
is important to increase the coverage of 
TT [11]. Likewise, in a study conducted in 
rural Bihar, India, it was concluded that the 
likelihood of a pregnant women receiving 2 
doses of TT vaccine was affected by factors 
such as birth order, maternal education, pre-
natal care provider, household standard of 
living, health care seeking decision-maker 
and service availability [12].

The individual interviews with people 
responsible for management of the vaccina-
tion delivery system and in charge of PHC 
facilities also showed that lack of awareness 
in the community was the single most im-
portant reason for low TT coverage, in addi-
tion to other issues related with management 
and service delivery such as de-motivated 
health workers and vacant posts of the vac-
cination staff.. These issues also need to be 
addressed, not only to achieve 100% TT2 
coverage of the pregnant women but also to 
improve the vaccination coverage of other 
vaccine-preventable diseases. 
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It is encouraging that 87% of the women 
interviewed were protected against tetanus 
in Lahore district which is the capital of 
the province and is the focus of all health 
activities. However, 13% of women re-
mained unprotected against tetanus. The 
situation of TT2 coverage in other parts of 
the province is likely to be worse than the 
capital district. The major reasons for non-
vaccination were lack of awareness among 
the community, demotivated health workers 
and vacant posts of the vaccination staff. 
The deep-rooted causes are likely to include 
low literacy levels and low women’s em-
powerment. To achieve the 100% target of 
TT coverage, both short-term and long-term 
interventions are needed.



• Use a mass media campaign to create 
awareness among women, their hus-
bands and families about the importance 
of TT vaccination and the consequences 
of not being vaccinated.

• Create incentives for outreach workers 
to boost their morale.

• Train health care providers in interper-
sonal communication.

• Improve the monitoring and supervision 
of vaccination activities.

• Provide the equipment required for 
delivery of vaccination services to all 
PHCs.

• Ensure that vacant positions for vaccina-
tion staff are filled.
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Tetanus vaccine: WHO position paper
In countries with effective immunization programmes and good stan-
dards of hygiene, maternal and neonatal tetanus (MNT) has been 

1  1000 largely eliminated (< case per live births at the district level). 
A remarkable reduction in the number of MNT cases has also been 

2004achieved in many developing countries. Nonetheless, in , an es-
40 timated million pregnant women were still in need of immunization 

27 against birth-associated tetanus, and about million children did not 
complete their primary tetanus immunization series.
The goals of tetanus control are primarily (i) to eliminate MNT globally; 

3 and (ii) to achieve and sustain high coverage of doses of DTP and 
of appropriate booster doses in order to prevent tetanus in all age 
groups.

Source: Weekly epidemiological record, 2006, 20 (http://www.who.int/immunization/
(wer8120tetanus_May06_position_paper.pdf

http://www.who.int/immunization/
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Le cancer du col de l’utérus a un impact 
dévastateur sur la santé des femmes. En 
effet, on estime à 500 000 le nombre de nou-
veaux cas déclarés chaque année et plus de 
288 000 femmes en meurent dans le monde 
[1]. Ce fléau affecte de manière dispropor-
tionnée les plus pauvres et les plus vulnéra-
bles ; au moins 80 % des décès par cancer 
du col utérin se produisent dans les pays 
en développement, en particulier dans les 
régions les plus pauvres d’Asie du Sud, 
d’Afrique subsaharienne et d’Amérique 
latine [1,2].

Bien qu’il s’agisse d’une maladie évita-
ble, le cancer du col de l’utérus pèse encore 
gravement sur les ressources de santé dans 
les pays en développement, puisque les 
femmes arrivent avec des cancers avancés 
(plus de 80 % au Maroc) parfois incurables, 
ce qui retentit négativement sur le pronostic 
de la maladie. Par ailleurs, les médicaments 
destinés à soulager la douleur sont souvent 
indisponibles.

Le cancer du col utérin peut être évité 
même chez les femmes à haut risque, grâce 
à un dépistage qui permet de détecter les 
lésions précancéreuses du tissu cervical 
et de les traiter correctement. En outre, 
l’efficacité du programme de dépistage 
entraînant une baisse notable de l’incidence 
du cancer du col a été démontrée dans les 
pays industrialisés [3,4].

Les données épidémiologiques du can-
cer du col dans les pays en développement 
reposent principalement et uniquement sur 
certaines données hospitalières, ce qui rend 
l’estimation des taux d’incidence enregis-
trés inexacte. Au Kenya, le cancer du col 
représente 70-80 % de l’ensemble des can-
cers des voies génitales et 8-20 % de tous 
les cancers pour la période 1981-1990, et 
au Zimbabwe le cancer du col représentait, 
en 1995, 30 % de l’ensemble des cancers 
[2]. Au Maroc, les cancers du col utérin et 

du sein représentent à eux seuls 35 % des 
cancers [5].

L’objectif de ce travail est d’évaluer le 
taux d’incidence du cancer du col utérin 
puis d’estimer l’intérêt du frottis cervico-
vaginal dans le diagnostic pour la région 
Nord du Maroc (Fès-Boulemane).




C’est une étude rétrospective réalisée entre 
2000 et 2003 sur les femmes de la région 
Nord du Maroc âgées de 18 à 80 ans.

Les patientes sont recrutées au niveau 
des formations de soins de santé de base se-
lon des critères d’éligibilité préalablement 
déterminés (saignements anormaux, infec-
tions à répétition, douleurs pelviennes, rap-
ports sexuels précoces, grossesses multiples 
et prostitution). Un interrogatoire minutieux 
a été effectué au moyen d’un questionnaire 
avant l’examen gynécologique clinique 
et le prélèvement cellulaire pour le frottis 
cervico-vaginal.

Toute femme ayant un frottis cervico-
vaginal suspect doit faire une biopsie dans 
le centre de planification. Dans le cas où 
l’histologie confirme la cytologie, la patien-
te est prise en charge par l’hôpital régional 
de Fès.


Les centres de soins de santé sont les unités 
opérationnelles de base dirigées par des 
médecins généralistes. Ils sont principale-
ment axés sur la prévention des maladies 
et représentent le premier recours pour la 
population avoisinante. Par ailleurs, le cen-
tre de planification familiale est un centre 
de santé qui dispose en plus de médecins 
gynécologues offrant principalement des 
soins spécialisés et assurant les biopsies des 
femmes à frottis cervico-vaginal suspect.
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L’hôpital Al Ghassani est un hôpital ré-
gional qui dispose de différents spécialistes 
tels que gynécologues et chirurgiens géné-
ralistes ; c’est le lieu de recours des centres 
de santé de base. C’est dans cet hôpital que 
les femmes à haut risque doivent être prises 
en charge pour effectuer une colposcopie, 
une conisation ou une hystérectomie.


Au niveau des centres de santé choisis et 
du centre de planification, le prélèvement 
cellulaire et son étalement sur lames doivent 
se faire par les médecins généralistes qui ont 
reçu au préalable une formation.

Les lames des différents centres doivent 
parvenir dans un délai très bref au laboratoire 
de cyto-anatomopathologie où l’analyse doit 
s’effectuer par un médecin anatomopatho-
logiste.

Le frottis cervico-vaginal (FCV) est réali-
sé à l’aide d’une spatule d’Ayre en prélevant 
des cellules au niveau de la jonction exo-
endocol. Les cellules sont étalées sur lames, 
séchées, fixées et colorées avec la méthode 
de Shorr et Harris. La lecture se fait selon 
la nomenclature de Bethesda après montage 
entre lame et lamelle.

Trois à quatre fragments biopsiques gé-
néralement de petite taille, conservés dans 
le liquide de Bouin, arrivent au laboratoire. 
Après fixation, déshydratation et paraffinage 
des fragments, des coupes de 4 µ sont étalées 
sur lames puis colorées à l’hémalin-éosine.


Les données recueillies auprès des centres 
de soins de santé et du laboratoire ont été 
codées, saisies au moyen du logiciel Epi 
Info 6 puis analysées à l’aide du même lo-
giciel.



L’étude réalisée porte sur le dépistage ci-
blé des femmes habitant la région de Fès-

Boulemane. Ces patientes ont la possibilité 
de consulter et de se faire dépister aussi bien 
dans le laboratoire de cyto-anatomopatho-
logie que dans les centres de santé pilotes 
mentionnés ci-dessus. Cependant, le nombre 
de frottis cervico-vaginal réalisés durant la 
période 2000-2003 dans certains centres 
n’excède pas les 10 % (Tableau 1).

L’échantillon sur lequel a été réalisée 
l’étude comporte 1620 femmes ayant un 
âge moyen de 39,6 ans (E.T 10,9) avec 
un minimum de 18 ans et un maximum de 
79 ans.

Les femmes âgées entre 35 et 50 ans 
représentent, avec 56,2 %, plus de la moitié 
des patientes dépistées (Figure 1). Toute-
fois, ce pourcentage est faible et ne dépasse 
pas 10 % lorsque les femmes sont jeunes, 
avant 25 ans, ou lorsqu’elles arrivent à la 
ménopause, après 50 ans. 

L’analyse épidémiologique réalisée sur 
l’ensemble de la population étudiée montre 
que sur 9,6 % des femmes dépistées aucun 
renseignement clinique n’a été transmis et 
11,3 % seulement présentent un col sain à 
l’examen clinique ; 78,1 % présentent des 
signes cliniques. L’âge moyen des patien-
tes montrant des lésions suspectes est de 
45,9 ans (E.T 9,2) avec un minimum de 
24 ans et un maximum de 69 ans.
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En outre, la répartition des cas suspects 
en fonction de l’âge montre qu’un maxi-
mum est atteint entre 35 et 50 ans (Figure 2) 
puis baisse au delà de cet âge. Avant 35 ans, 
des cas suspects sont également observés.

L’ensemble des femmes montrant des 
lésions suspectes viennent consulter pour 
divers signes cliniques, avec une prépondé-
rance des cervicites (38,8 %) suivies des sai-
gnements de contact (33,5 %), un col suspect 
(25 %) et des métrorragies (16,3 %). 


Sur un échantillon global de 1620 fem-
mes consultées, 23,1 % montrent un frottis 
cervico-vaginal anormal dont 5,6 % (soit 
80 patientes) présentent des lésions 
intra-épithéliales de bas et de haut grade ; 
2,5 % des frottis cervico-vaginaux analysés 
ne sont pas interprétables.

On considère qu’un frottis cervico-
vaginal indique une lésion intra-épithéliale 
de bas grade (LIBG) lorsqu’il présente les 
caractères histologiques suivants :
• binucléation
• koïlocytes
• dyskératose 
• anisocaryose plus au moins discrète
• noyau ovalaire
• chromatine plus au moins dense.

Un frottis cervico-vaginal indique 
une lésion intra-épithéliale de haut grade 
(LIHG) lorsqu’il présente les caractères 
histologiques suivants :
• un nombre élevé de cellules atypiques ;
• une élévation franche du rapport nucléo-

cytoplasmique ; 
• une chromatine dense ou en motte, la 

membrane nucléaire est rugueuse ; 
• un noyau nucléolé avec parfois présence 

de mitoses.



Pour chaque groupe de femmes montrant 
l’un des signes cliniques alarmants, nous 
avons déterminé le pourcentage de frottis 
cervico-vaginaux suspects (Tableau 2) ; ce 
sont les femmes atteintes de cervicites qui 
présentent le pourcentage le plus élevé de 
frottis cervico-vaginal à lésions suspectes 
(30,8 %). 
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L’étude histologique des biopsies n’a pu 
être réalisée que sur 51,2 % des cas sus-
pects, les autres femmes ayant été perdues 
de vue.

L’analyse histologique de l’ensemble des 
biopsies parvenues au laboratoire montre 
que 36,6 % sont des lésions carcinomateuses 
(carcinome in situ et carcinome infiltrant), 
24,4 % sont des lésions de bas grade (LBG), 
36,6 % sont des lésions inflammatoires 
et 1,2 % sont non interprétables ; 90,9 % 
des frottis cervico-vaginaux considérés en 
faveur d’une LIHG sont confirmés histo-
logiquement. En effet, 81,8 % des biop-
sies sont considérées carcinome infiltrant, 
9,1 % sont diagnostiquées carcinome in 
situ et 9,1 % sont non interprétables.



Le dépistage du cancer du col utérin par 
examen systématique, à l’aide du frottis 
cervico-vaginal, a débuté dans les années 50 
et a prouvé, d’emblée, son efficacité dans 
les pays industrialisés en réduisant la mor-
talité par ce type de cancer de plus de 50 % 
[3,4]. Ainsi, le but de la cytologie cervico-
vaginale pratiquée dans la région de Fès-
Boulemane est de dépister une population 
donnée afin d’aider à identifier les patientes 
qui sont susceptibles d’avoir des lésions 
cervicales précoces, et donc de recevoir un 
traitement curatif.

Cette étude montre que le nombre de 
frottis cervico-vaginaux réalisés est faible 
dans certains établissements ; les raisons 
avancées pour expliquer cela sont l’éloi-
gnement de ces centres donc la difficulté 
d’acheminement des lames et de commu-
nication des résultats, l’effectif insuffisant 
et non qualifié de personnel, l’absence de 
gynécologue sur place. Toutefois, le dépis-
tage pratiqué est ciblé pour une population 
donnée, et donc les femmes qui en ont béné-
ficié sont principalement des patientes qui 
consultent pour des symptômes alarmants 
favorisant l’installation des lésions précan-
céreuses, qui peuvent évoluer en carcinome 
s’il n’y a pas de suivi médical.

Plusieurs études ont montré que la pré-
vention du cancer du col utérin dépend 
essentiellement de la détection précoce des 
lésions précancéreuses, donc de la consulta-
tion gynécologique et de l’examen régulier 
du frottis cervico-vaginal [6-8]. En effet, 
les lésions intra-épithéliales de bas grade 
(LBG) sont moins graves et disparaissent 
dans la moitié des cas s’il y a un bon suivi 
médical, alors que les lésions de haut grade 
sont plus agressives et leur taux augmente à 
partir de 30 ans, d’où le risque d’apparition 
du cancer du col utérin même chez les 
femmes ménopausées. Ce phénomène s’ex-
plique par une surveillance moins intensive 
des contrôles cytologiques. Nos résultats 
confirment ce qui a été déjà décrit dans la 
littérature, à savoir qu’effectivement les 
lésions précancéreuses apparaissent beau-
coup plus chez les femmes âgées entre 35 et 
40 ans [9,10].

Dans notre contexte, l’étude sur les 
frottis cervico-vaginaux est associée à 
une bonne spécificité (81,8 % des frottis 
cervico-vaginaux considérés LIHG sont 
confirmés carcinome infiltrant) ; tous les 
travaux antérieurement publiés montrent la 
bonne spécificité du frottis cervico-vaginal 
et l’insuffisance de sa sensibilité [10], ce qui 
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entraîne un pourcentage non négligeable de 
faux négatifs ; cela veut dire que les femmes 
diagnostiquées avec un résultat faux négatif 
développeront peut-être la maladie, laquelle 
n’apparaîtra qu’à des stades avancés.

Dans cette étude, aucune biopsie n’a 
été réalisée dans le groupe de patientes à 
frottis cervico-vaginal inflammatoire et le 
nombre de faux négatifs ne peut donc être 
estimé. Il serait souhaitable dans des études 
ultérieures d’évaluer ces faux négatifs par 
des biopsies systématiques au moins chez 
une partie de ces patientes.

Actuellement dans les pays industriali-
sés, on cherche à augmenter la sensibilité du 
test FCV en identifiant le virus responsable 
de dysplasie et de cancer, le papillomavirus 
(HPV pour Human Papillomavirus), par 
hybridation in situ. Cependant, dans les 
pays en développement tels le Maroc où 
on manque d’infrastructures de base, est-il 
nécessaire d’adopter le test HPV dans ce 
genre de dépistage ?

Ce type de test peut être intéressant à 
réaliser sur des séries de LBG et de LHG 
pour connaître le profil phénotypique et 
épidémiologique de ce virus dans notre 
population pour l’éventuelle réalisation du 
vaccin anti-HPV.

Par ailleurs, l’absence de coordination 
entre les structures de dépistage et d’un 
protocole de prise en charge des femmes 
à risque entraîne une perte de vue des pa-
tientes et nous pose un grand problème de 
suivi afin d’évaluer l’impact réel du frottis 
cervico-vaginal sur l’incidence du cancer 
du col utérin dans notre région, d’où les 

différences considérables d’incidence de ce 
type de cancer entre les pays occidentaux et 
les pays en développement.

Cette étude montre un pourcentage non 
négligeable (environ 6 %) de patientes à 
risque présentant sur leur frottis des lésions 
précancéreuses, avec une fréquence impor-
tante de ces dernières entre 35 et 50 ans, ce 
qui permet de suggérer le ciblage de cette 
population en premier, puis la réalisation 
d’une étude étendue sur toute la population 
afin d’apprécier correctement l’incidence 
réelle de ces lésions et de pouvoir les com-
parer aux données de la littérature. Pour 
cela, il faut améliorer le dépistage par frottis 
cervico-vaginal en se basant sur les points 
suivants:
• la mise en place d’un dépistage organisé 

avec un système de contrôle convoquant 
les femmes à consulter régulièrement 
des médecins dans les centres de santé 
de base ;

• l’extension du dépistage comportant 
toutes les femmes en âge de procréer, 
surtout celles âgées entre 35 et 50 ans ;

• la prise en charge de toutes les femmes à 
lésions précancéreuses ;

• l’amélioration de la qualité de la tech-
nique pour améliorer la sensibilité et la 
spécificité du frottis cervico-vaginal ;

• la formation continue pour les médecins 
généralistes et anatomopathologistes.
En conclusion, la mise en place d’un 

programme de dépistage organisé dans la 
région Nord du Maroc est devenue une 
urgence capitale.
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Lutte contre le cancer du col de l'utérus. Guide des pratiques 
essentielles
Ce guide est destiné à l’usage de tous ceux qui, par les soins qu’ils 
prodiguent, contribuent à réduire la charge que représente le cancer 
du col de l’utérus pour les femmes, les communautés et les 
systèmes de santé. Il est centré sur les connaissances et les com-
pétences indispensables aux prestataires des différents niveaux 
de soins, pour qu’ils puissent proposer des services de qualité en 
matière de prévention, de dépistage, de diagnostic, de traitements et 
de soins palliatifs du cancer du col. Cet ouvrage présente toute une 
série de directives et de recommandations actualisées et validées, qui 
couvrent l’ensemble des soins.
Pour de plus amples informations sur cet ouvrage et les autres publi-
cations de l’OMS, consulter : http://www.who.int/publications/fr/

http://www.who.int/publications/fr/
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Breast cancer is the most common cancer 
among women worldwide. According to 
the International Agency for Research on 
Cancer database, there were over 1 000 000 
new cases in the world in the year 2004; 
furthermore, the rates in women living in 
developing countries are rising [1]. Finding 
breast cancer as early as possible greatly 
improves the likelihood that treatment will 
be successful. There is no question that 
early detection could save many thousands 
of lives each year if more women and their 
health care providers took advantage of 
screening tests [2].

In the Islamic Republic of Iran breast 
cancer ranks as the first cancer among 
women, comprising 21.4% of all cancer ma-
lignancies among Iranian females [3] and 
affects women at least one decade earlier 
than their counterparts in developed coun-
tries [4]. Although the prevailing literature 
indicates that breast cancer in women under 
40 years and especially under 30 years is 
uncommon [5], in one Iranian study, 23% 
of breast cancer was observed in women 
younger than 40 years, many of whom 
(70%) died within a short period of time 
because of advanced disease at presentation 
[6]. In Tehran, the capital city, breast cancer 
is the most common cancer among women 
(25.5% of the total) with a crude incidence 
rate of 22.4 per 100 000 [7].

A continued increase in the incidence of 
breast cancer death among Iranian women 
is due, in part, to low screening rates and 
late detection of breast cancer [8]. Efforts 
directed at increasing the early breast cancer 
detection rate in women are important in 
order to decrease the burden due to cancer 
death in this population. Although empirical 
evidence suggests that use of screening in 
routine medical care helps reduce cancer 
deaths and improve survival rates [9], there 
is some evidence that Iranian women are 
less likely to have early detection [4,6]. 

For example, Montazeri’s study showed 
that 1 in 4 women with breast cancer in the 
Islamic Republic of Iran present late [6].

There is limited information about the 
beliefs and attitudes of Iranian women con-
cerning breast cancer screening. This study 
was an attempt to identify the barriers to and 
factors facilitating early detection of breast 
cancer among Iranian women, as part of a 
more comprehensive study of the factors 
motivating Iranian women’s participation in 
cancer screening (for the first author’s PhD 
dissertation). We used qualitative meth-
odology as it is particularly well-suited to 
an exploratory study and for generating 
hypotheses and models of human behaviour 
[10]. It is hoped that the findings of this 
research will be useful for health admin-
istrators, health providers and educators 
to consider when designing strategies and 
educational practices in cancer prevention.



A qualitative study was conducted us-
ing individual interviews with women in 
a grounded theory approach. The term 
grounded theory reflects the concept that 
theory emerging from this type of work is 
grounded in the data [11]. Since recognition 
of facilitating factors and barriers is the first 
step in persuading women to make better 
decisions about preventive and protective 
care, this study focused on the experiences, 
views and perceptions of Iranian women 
about breast cancer screening. The data 
were collected and analysed during a 6-
month period in 2004–05. 


The participants for the study were selected 
initially using purposive sampling and then 
with theoretical sampling according to the 
codes and categories that emerged from 
the interviews. Sampling started from a 
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municipal culture house (Misagh) and the 
Iranian Centre for Breast Cancer and then 
was extended to the participants’ home or 
workplace. The criteria for selection were 
women aged 40 years and older (the age 
recommended for screening by most cancer 
control programmes). The aim of qualita-
tive research is not to randomly select indi-
viduals in order to manipulate, control and 
generalize findings, but to gain a greater 
understanding of the phenomena [11].

Data collection began with women who 
were housekeepers. After interviewing 26 
women and coding the transcripts, the codes 
and categories that emerged were related 
to internal and external variables which 
led to the decision to interview several 
other key informants. Other key inform-
ants used were health providers, doctors, 
midwives and nurses. The final participants 
were 31 women residing in Tehran, of dif-
ferent socioeconomic status, educational 
level, age, occupation and marital status: 14 
housekeepers, 11 women employed outside 
the home, 2 community health workers 
(behvarz), 1 doctor, 1 nurse and 1 midwife. 
The demographic characteristics of the 
participants are presented in Table 1. 


The main researcher contacted each of the 
potential participants to explain the re-
search objectives. If the participant agreed 
to take part in the research, an interview 
was scheduled. Based on the participant’s 
request, interviews were carried out at the 
woman’s home or workplace. Individual 
semi-structured interviews were conducted 
in a private place. The interview guide was 
initially developed with the help of expert 
peers and consisted of some open-ended 
questions to allow respondents to explain 
their own views and experiences as fully as 
possible.

At the beginning of each interview, the 
participants were asked about their concept 

of cancer, and what they understood by pre-
vention, risk and early detection; and then to 
explain their own experiences and percep-
tions about factors affecting their attendance 
at screening. For example, they were asked: 
“In your view, what is the meaning of can-
cer?” or “What factors facilitate or inhibit 
active breast cancer screening behaviour?” 
and “Explain some of your experiences in 
which you have made decisions which you 
think were risky”. During the interviews, 
notes were made about the topics raised by 
the woman and these were raised later if 
participants had not already spontaneously 
responded.

Some of these topics helped the research-
ers to develop an interview guide over time. 
The interviews were carried out by the same 
interviewer and were tape-recorded. Then, 
these records were transcribed verbatim 
and analysed consecutively. Every inter-
view took 1–3 sessions depending on the 
tolerance and interest of the participants in 
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explaining their own experiences. The dura-
tion of each session was between 30 and 
180 minutes, with an average of 1.5 hours.


Data from the interviews were analysed 
concurrently using the constant compara-
tive method. Open, axial and selective cod-
ing was applied to the data. During open 
coding, the transcript of each interview 
was reviewed multiple times and the data 
reduced to codes. The codes that were found 
to be conceptually similar in nature or relat-
ed in meaning were grouped into categories. 
Codes and categories from each interview 
were compared with codes and categories 
from other interviews for common links. 
Interviewing stopped when data saturation 
occurred. Saturation refers to the repetition 
of discovered information and confirma-
tion of previously collected data. Data were 
considered “saturated” when no more codes 
could be identified and the category was 
“coherent” or made sense [10].


The conformability and credibility of the 
data were established in 3 main ways: (i) 
participant’s revision, (ii) in-depth pro-
longed engagement with participants and 
(iii) faculty member’s revisions. The par-
ticipants were contacted after the analysis 
and were given a full transcript of their 
coded interviews with a summary of the 
emergent themes to determine whether 
the codes and themes were true to their 
point of view (member check). As a further 
validity check, faculty members checked 
about half of all transcripts (peer check). 
The results were also checked with some 
women who did not participate in the re-
search and they confirmed the aptness of the 
results as well. The researcher documented 
the steps followed in the research and the 
decisions made to save the auditability for 

other researchers to perform the steps of the 
research in future studies. 


The scientific research committee of Tarbiat 
Modares University approved the research. 
The ethical procedures for the study assured 
the confidentiality and autonomy of the 
participants. All participants were informed 
of the purpose and design of the study and 
the voluntary nature of their participation. 
Consent was sought from the participants 
for the audiotaping of interviews. 



Qualitative analysis of data revealed 3 ma-
jor factors affecting women’s behaviour 
concerning breast cancer screening: (i) at-
titudes, beliefs and feelings, (ii) social net-
work experiences and (iii) accessibility of 
services (Table 2). The themes underlying 
each of these categories were further sub-
divided into internal or external factors. 
Internal factors were defined as factors that 
reflect a women’s desire or motivation to 
seek screening for breast cancer, while ex-
ternal factors were factors that reflect a par-
ticipant’s ability to seek cancer screening. 


Attitudes, beliefs and feelings as 
facilitating factors
Women’s attitudes, beliefs and feelings 
emerged from the data as important fa-
cilitating factors of screening behaviour in 
4 main themes: self-care (personal health, 
cancer history, life status), fear (perceived 
severity, perceived symptoms, reassur-
ance about pain, seeking reassurance about 
health), proactive coping (wanting to care 
for one’s self, cancer consequences) and 
state of mind (spiritual values, optimism). 
The participant wanted to care because of 
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her role as a caregiver for herself or other 
family members: “I need to take care of 
myself, because no one can take care of 
me”. Another participant responded: “My 
children depend on me”. 

One participant described an experience 
when she was seeking self-care services. 
She said “The doctor told me that when 
you turn 40, you should have a mammo-
gram every year and I’ve been doing it ever 
since; I don’t like to be told unexpectedly 
that I have cancer”. The following state-
ment by a participant clarifies this point 
that early detection is important to provide 
reassurance that they do not have cancer: “I 
wanted to know for sure if I was OK or not”. 

There were 3 main subcategories related 
to self-care. These were personal health, 
cancer history and life status. One par-
ticipant commented: “If I knew that I had 
a tumour, I would get treatment”. Another 
said: “I do not want to neglect myself”, and 
another: “If something is related to my 
health and future, why not take care of it?” 
The women strongly emphasized the role 
of values and optimism in decision-making 
about screening. To them, spiritual values 
were one’s belief in salvation. One woman 
said: “We have responsibility for our body; 
we should go to the doctor because it is a 
divine responsibility based on the divine 
teaching that humans should act and only 
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then the help of God will come”. Or “One 
relative had breast cancer, they took care of 
her and now she is cured, so I think cancer 
is controllable”.

Attitudes, beliefs and feelings as barriers
Participants’ attitudes, beliefs and feelings 
emerged as barriers to seeking screening in 
6 main themes: negligence, cancer-related 
fear, low self-efficacy, competing priorities, 
fatalism and misinformation. 

Negligence was mainly characterized as 
carelessness. There were 3 main subcate-
gories related to negligence; perception of 
good health, perception of not needing the 
test, and absence of symptoms. Many par-
ticipants (n = 16) complained of the “lack 
of self-concern” in Iranian women. They 
implied that self-sacrifice is an important 
motive. According to this group of partici-
pants, lack of symptoms was a main reason 
for not having the test. One participant said: 
“Nothing is wrong with my breast” and 
another said: “I have never felt any pain”. 
One of the participants said “From its name, 
we do not like this disease; we feel sad”. 
Various misconceptions of good health 
were evident in participant’s lack of aware-
ness of risk. One of them said: “There is no 
need to go and search for and look around 
for it [breast cancer] because I am sure that 
I have a healthy body”. Another one said: 
“When I feel that I don’t have anything, 
why would I take precautions?”

Women considered fear as an important 
and critical factor in screening behaviour. 
They believed that when someone feels 
fear, it leads to a negative attitude toward 
prevention. There were 4 main subcatego-
ries: fear of cancer diagnosis, fear of pain, 
fear of radiation and fear of death. 

Almost all the participants (n = 28) 
emphasized the role of self-efficacy 
in screening behaviour. To them, low-
efficacy would result in self-doubt, causing 

the women to feel weak and powerless; so 
that women would avoid participating in 
cancer-detection programmes. There were 
3 subcategories related to low self-efficacy: 
low self-confidence, weak-mindedness and 
passivism.

Cancer-related fatalism has been de-
fined as the perception that individuals have 
limited influence to change the course of 
the disease, to detect it early or to prevent 
it. One of the participants said: “It depends 
on God’s will that this disease will not af-
fect us” or “I am not afraid, everything is 
in the hands of God”. The greatest rate of 
fatalism was expressed by women of low 
educational status and housekeepers.

Among the most important competing 
priorities deterring women from screen-
ing included: too many other problems 
or worries, too busy and another physical 
problem.

Similarly, the importance of misinfor-
mation about screening—lack of physician 
guidance or referral, low health information 
and lack of awareness about the importance 
of breast cancer screening—was identi-
fied by a majority of the participants, even 
among educated women (with the exception 
of women working in the medical field). 
Sometimes misinformation increases fears, 
as indicated in these statements: “mam-
mography may cause disfigurement” or 
“you must not have repeat mammography 
because of the effects of electricity”.


External factors were grouped into 2 broad 
categories: women’s social network experi-
ences and accessibility of services. Social 
network experiences were defined as a 
participant’s reliance on information about 
breast cancer screening obtained from rela-
tives or friends, while accessibility of serv-
ices was defined as those factors related 
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to the availability of screening services to 
participants.

Social network experiences as facilitating 
factors
Some participants regarded their friends 
or family as a source of encouragement to 
seeking breast cancer screening. The con-
cepts grounded under this category called 
advocacy, included advice from a fam-
ily member (husband, children or sisters), 
advice from friends, and family history of 
breast cancer, knowing someone with can-
cer or knowledge about related health pro-
motion programmes in the popular media, 
especially television health programmes. 
Regarding the influence of patient–
physician communication, one of the par-
ticipants said: “If they [doctors] tell me to 
seek screening, I will go”. And regarding 
the influence of friends, one said: “Well, 
I was talking to a friend, and she told me 
since I was 40 I should get a mammogram, 
and ever since then I’ve gotten a yearly 
mammogram”. Another participant thanked 
her friend because she advised her “not to 
neglect herself”.

Regarding a family history of breast 
cancer, women considered their “feelings 
of obligation” as a prerequisite in health 
protection and also as an important factor 
for saving their lives. One woman said: 
“My aunt had cancer of the breast and as an 
obligation, I have to have the mammogram 
done every year”. Women participants felt 
more confident in accepting as a role model 
the behaviour of someone who was in the 
same situation as they were. Many par-
ticipants (n = 16) mentioned that “if they 
[cancerous women who had early detection 
and successful treatment] tell me to seek 
screening, I will go to do a mammogram 
because they are experienced”.

Social network experiences as barriers
Social network experiences also emerged as 
a barrier to breast cancer screening, and in-
effective health communication was an im-
portant factor affecting women’s practices. 
There were 3 subcategories related to this: 
lack of effective physician– patient relation-
ship, lack of medical recommendation and 
crowded physician’s clinic. The participants 
emphasized that effective physician–patient 
communication is a prerequisite for increas-
ing women’s use of screening services and 
that physicians play a powerful role in moti-
vating women to comply with breast cancer 
screening.

Accessibility of services as facilitating 
factors
Good accessibility of services was seen as 
a facilitating factor for screening, under the 
general theme of government and commu-
nity support. Issues related to this category 
included a women’s insurance status, the 
availability of affordable screening services, 
particularly mass screening projects at the 
workplace, and having adequate transporta-
tion to screening sites. A few participants 
said: “We had a mammogram this year 
because our office [Ministry of Education] 
provided free mammogram services”.

Accessibility of services as barriers
Problems with accessibility of services cre-
ated barriers to screening, under the same 
theme of government and community sup-
port. Factors such as high cost, too busy 
[dual responsibility] and inadequate distri-
bution of clinics were cited as barriers to 
breast cancer early detection. Participants 
mentioned that employed women have com-
peting responsibilities (housekeeping and 
work outside the home), so they are unable 
to get to health services. A great majority of 
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the employed women said: “We don’t have 
any time, we couldn’t travel, and it [the 
screening site] should be easy to get to”. 



The findings of the current study indicate 
that 2 groups of internal and external vari-
ables can facilitate and/or inhibit the wom-
en’s breast cancer screening behaviour. For 
instance, participants pointed out: “I know, 
if discovered early, it [breast cancer] could 
be treated…. and …would prevent further 
deterioration”. Such facilitating factors (be-
liefs), which are consistent with a preven-
tive care paradigm, have been reported to be 
positively correlated with health outcomes 
in women with other chronic diseases [12].

According to the participants in the 
present research, the primary barriers to 
taking action on screening were competing 
concerns, such as taking time to care for 
their families, hectic daily schedules and 
“carelessness”. Some participants men-
tioned that Iranian women will often delay 
visiting a physician until they are so sick 
that they are unable to attend to any other 
priority. As one participant put it “I don’t 
go to the doctor unless I become completely 
disabled, and only then I would go”. Mon-
tazeri confirmed that about 25% of patients 
with breast symptoms had a delay of more 
than 3 months before seeking help from a 
health professional [6].

A strong faith in God and in God’s ac-
tions were observed as internal facilitating 
factors for the participants in this research. 
Bener et al., however, when studying wom-
en’s screening behaviour in the United 
Arab Emirates, found that religious faith 
attenuated the women’s fear and reduced 
the perceived threat of the disease [13]. As 
reported by other studies, fatalistic attitudes 
may lead to a lack of participation in cancer 

screening [14]. Faith as a facilitating factor 
can be encouraged and supported by the 
health care system if health promotion mes-
sages are tailored to appeal to the Muslim 
faith of Iranian women: “God wishes people 
to take responsibility for themselves” and 
“religious precepts (laws)”. 

Our results indicate that women with 
the highest level of cancer-related fatal-
ism were housekeepers and less educated. 
As Partin and Slater mentioned, barriers 
to attending screening include negative 
experiences associated with previous mam-
mograms, lack of physician referral, limited 
access to routine health care services, low 
perceived susceptibility to breast cancer, 
failure to find a mammogram reassuring, 
cost and logistic challenges [15]. Effective 
health communication has been found to 
be a very important motivation factor to 
screening behaviour [13]. In this respect, 
this research found that the physician’s 
recommendation is an important factor in 
encouraging screening. 

The role of participants’ fear emerged 
variously as a facilitator or as a barrier in 
the context of screening behaviour. The 
construct called fear or worry remains 
the most extensively studied emotional 
variable. Currently, however, it is unclear 
whether fear acts as a barrier or a facilitator 
in screening behaviour. Women’s fear sur-
rounding breast cancer seems to encompass 
many factors but certainly includes fear of 
a cancer diagnosis, fear of embarrassment 
[16], fear of pain or discomfort and other 
complications [17]. To this list, we can add 
fear of the medical establishment, radiation 
and death. A belief that “it is better not to 
know” has been reported as a barrier to 
screening in studies of Hispanic women 
[18], but this was not found in our Iranian 
sample.
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The present research found that social 
networks are important because they serve 
as a source of advocacy and health informa-
tion. Participants emphasized that spouse 
advocacy is one of the major facilitators 
to individual readiness to attend screening. 
And the role of their family (children/sister) 
and friends in preparing women to make ef-
fective decisions seems to have the greatest 
facilitator effect in this regard.

According to the participants in our 
research, self-confidence is considered a 
vital factor and Otero-Sabogal et al.’s find-
ings confirm this assertion [19]. The effect 
of women’s low self-efficacy in cancer 
prevention practices was also confirmed in 
studies by Miller [20].



This study helped us to clarify the effective 
factors in Iranian women’s breast cancer 
screening behaviour. According to the par-

ticipants, government and non-government 
health planners have the responsibility for 
the provision of public women’s health care 
facilities, and screening must be consid-
ered the best choice for reducing mortality. 
However, at the present time, routine breast 
cancer screening has not been introduced 
into the health care system in the Islamic 
Republic of Iran.



We gratefully acknowledge the very help-
ful participation of the women, as well as 
the staff from MISAGH and ICBC without 
whose contribution this study would not 
have been completed. The findings reported 
in this article were extracted from the first 
author’s PhD dissertation at the Department 
of Health Education of Tarbiat Modares 
University, therefore the official support of 
the University is also acknowledged.
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Hearing loss is one of the commonest birth 
defects. It is the third leading chronic dis-
ability following arthritis and hypertension 
[1]. Hearing impairment is a pervasive dis-
ability affecting nearly 250 million people 
in the world, and 75% of sufferers live in 
developing countries [2]. Hearing loss has 
become a common problem in industrial-
ized societies due to the combined effects 
of noise, ageing and heredity. Infection is 
an added factor contributing to hearing loss 
in developing countries. In other words, the 
problem is global.

The impact of hearing loss on the in-
dividual and society is significant. De-
velopment of hearing loss leads to severe 
handicap that affects the sufferer’s job, 
home and life with subsequent social and 
economic burden on the society. In children 
the problem is compounded since normal 
hearing is the primary source for acquisition 
of language, speech and cognitive skills.

There is no database about the magnitude 
and distribution of the hearing impairment 
problem in Egypt. A few academic studies 
confined to specific age groups or certain 
geographical areas have been conducted. 
Prevalence of hearing loss in schoolchildren 
was found to be 5.3% in Alexandria [3]
and 4.5% in rural areas [4]. A more recent 
study found hearing loss among 13.7% of 
schoolchildren in Ismailia governorate [5],
but they used only tympanometry to test for 
middle ear diseases. 

In order to plan for the prevention and 
management of hearing loss, the World 
Health Organization (WHO) and the Minis-
try of Health and Population took the initia-
tive to conduct a household national survey 
of hearing loss in Egypt. The outcome of the 
survey will help set the strategies and poli-
cies for hearing and ear care in Egypt. The 
national hearing survey in Egypt had the 
following objectives: to estimate the preva-

lence of hearing impairment and deafness 
among the Egyptian population; to study 
the causes of hearing impairment in relation 
to epidemiological parameters; to assess the 
availability of ear, nose and throat (ENT) 
and audiological services; and to suggest 
steps for the development of protocols for 
prevention and treatment of hearing loss to 
reduce deafness at the national level. This 
paper reports the prevalence of hearing 
impairment and deafness among the Egyp-
tian population and the causes of hearing 
impairment in relation to epidemiological 
parameters.




This survey was a household survey target-
ting the whole Egyptian population which is 
around 68.6 million according to the 2002 
population census. A sample was chosen 
based on the multistage stratified cluster-
ing technique. The strata were the Egyptian 
governorates. Statistical representation was 
based on 6 governorates as previous na-
tional projects sponsored by WHO have 
been carried out in only 4–6 governorates. 
Random sampling selected the following 6 
governorates: Alexandria, Dakahlia, Luxor, 
Marsa Matrouh, Minia and North Sinai. 
Clusters started at the level of districts and 
went down to apartments/place of residence 
which were considered the end-sampling 
units. At each level of sampling, simple 
or systematic random sampling techniques 
were used for randomization and repre-
sentativeness of the sample.

According to the estimated prevalence 
of hearing impairment derived from pre-
vious local studies [3–5], the minimum 
sample size required with 95% confidence 
interval and 1% error was 4000 individuals. 
As the population size differs from one 
governorate to another, selection was made 
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proportionate to size of the governorates. 
As the average number of residents in each 
unit in Egypt is 5.2 then a minimum of 
800 households were selected to reach the 
required sample size (Alexandria 1202, 
Dakahlia 1432, Luxor 117, Marsa Matrouh 
74, Minia 1101 and North Sinai 74). The 
sample was also adjusted according to the 
sex and age distributions of the Egyptian 
population.


The survey was conducted in 2 phases. 
Phase I was the field study to screen for 
hearing loss. The test battery included 
history-taking, ear examination, otoacoustic 
emission (OAE) tests and tympanometry. 
It is noteworthy to mention that the WHO 
recommendation is pure-tone audiometry, 
which is not suitable for children below 4 
years of age [6]. The current recommen-
dation is to use the OAE for screening as 
this is rapid, objective, needs minimum 
cooperation of the subject being examined, 
is easily taught to a nurse or technician and 
gives uniform data. The technique used in 
this survey was multifrequency distortion 
product OAE. Impedance audiometry was 
also used to test the middle ear and Eus-
tachian tube functions. The WHO ear and 
hearing disorders survey protocol with its 
forms and software material were used to 
conduct the survey [6].

Those individuals who were identified 
as having hearing loss in Phase I were 
included in phase II for further evaluation 
of their hearing problem. Patients were 
referred to tertiary centres where all or part 
of the following was carried out depending 
on the patient’s diagnosis: microscopic ear 
examination, full audiological studies (pure 
tone or brainstem audiometry depending on 
the age), computed tomography scan, and 
laboratory and genetic testing. The standard 
reference used to assess the degree of hear-

ing loss was the American standard adopted 
by the American Speech-Language-Hearing 
Association [7] which uses the following 
degrees of hearing loss and decibel (db) 
cut-offs (indicating the softest intensity 
that sound is perceived): mild (25–40 db), 
moderate (40–55 db), moderately severe 
(55–70 db), severe (70–90 db) and profound 
(> 90 db).

The field team was composed of audi-
ologists and ENT specialists. The personnel 
involved in the study had various stages of 
training following the steps and phases of 
the survey. This ensured the standardization 
of the procedures, data acquisition, record-
ing and analysis.

The data collected were processed and 
analysed using the SPSS, version 11. De-
scriptive statistics, chi-squared tests and 
nonparametric tests when applicable were 
used to study the associations between hear-
ing impairment and related risks. Signifi-
cance was set at the 5% level.



The hearing loss detected in phase I was 
19.81% of the tested sample. Hearing loss 
detected in phase II was 16.02%. Therefore 
there were 3.60% (144 subjects) false posi-
tive results with OAE.

Comparison between the governorates 
and the whole sample as regards occurrence 
of hearing loss showed a very significant 
statistical difference ( 2 = 30.14, P < 0.001), 
indicating differences in the occurrence of 
hearing loss between governorates. Compar-
ing each governorate with the total sample 
there was a significant difference between 
the total sample and Alexandria, Daqahilia 
and Marsa Matrouh governorates. Also by 
calculating the 95% confidence interval for 
each governorate separately, it is clear that 
Alexandria, Daqahilia and Minia results 
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are nearest to the true estimate of the whole 
population of those governorates (Table 1).

There was no statistically significant 
difference in the sex distribution among 
the different age groups or between dif-
ferent governorates ( 2 = 6.07, P = 0.53).
Thus sex had no effect on the occurrence 
of hearing loss across different age groups. 
However there was a significant statistical 
difference in the occurrence of hearing loss 
both in males ( 2 = 105.40, P < 0.001) and 
females ( 2 = 164.44, P < 0.001) between 
the age groups (Table 2). Thus age had an 
effect on the occurrence of hearing loss. 
There were 2 peaks of higher frequency 
of hearing loss: 0–4 years (22.4%) and 
> 65 years (49.3%). Moreover, there was 
a statistically significant difference in the 
absolute age between the normal popula-
tion and those with hearing loss in males 
(Kruskal–Wallis H = 11.38, P < 0.001) 
and females (Kruskal–Wallis H = 50.61, P
< 0.001) indicating that age was probably 
higher in the hearing loss group.

Bilateral hearing loss was present in 
75.98% of those with hearing loss and uni-
lateral hearing loss was present in 24.02% 
(12.2% and 3.8% of the whole sample 
respectively). The frequency of right ear 

hearing loss was 86.7% and left ear hearing 
loss was 89.2% out of the 641 subjects diag-
nosed with hearing loss. Table 3 shows that 
in each age group the frequency of bilateral 
hearing loss was statistically significantly 
higher than unilateral hearing loss ( 2 =
52.52, P < 0.001). In unilateral hearing loss 
there was no statistically significant effect 
of age on hearing loss being right or left ear 
hearing loss ( 2 = 6.30, P = 0.5).

Hearing loss tends to be a bilateral con-
dition: a fact that increases the burden of 
the problem. The frequency of bilateral 
“advanced” hearing loss, which includes 
severe, profound and total hearing loss, 
occurred in 8.3% of those with hearing loss 
(Table 4).

Conductive hearing loss was found 
in 64.1% of the group with hearing loss 
(10.3% of the whole sample), sensorineural 
hearing loss in 33.5% (5.4% of the whole 
sample) and the mixed type in 2.3% (0.4% 
in whole sample) (Table 5) There was no 
statistically significant difference between 
males and females in the frequency of the 
different types of hearing loss.

There was a statistically significant dif-
ference in the degree of hearing loss in right 
ears by age group ( 2 = 137.46, P < 0.001) 
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and by absolute age when tested by non-
parametric methods (Kruskal–Wallis H = 
92.97, P < 0.001) indicating that age had an 
effect on the degree of hearing loss (Table 
6). Similar results were obtained for the left 
ear (data available on request).

We identified 19 causes of hearing loss 
in the current survey; 9 were related to 
conductive hearing loss and 10 were sen-
sorineural hearing loss. Table 7 shows the 
common causes of hearing loss found in the 

study. The 3 commonest causes were otitis 
media with effusion (30.7%), presbycusis 
(22.7%) and chronic suppurative otitis me-
dia (13.2%).

Individuals found to have hearing loss 
required different lines of management 
(Table 8). Most of the group needed medi-
cal treatment (250/641, 39.0%) and 159 
(24.8%) needed hearing aids: 114 needed 
bilateral treatment and 45 unilateral. Of 
those who needed hearing aids before the 
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survey, only 8.8% (14 out of 159) used them. 
Surgical treatment for hearing loss was 
needed by 143 of the 641 subjects (22.3%): 
the commonest indications were middle ear 
infections and otosclerosis. There were only 
7 (1.1%) individuals who had had speech 
training, however 11% actually needed such 
training. There were 11 patients who could 
benefit from cochlear implants. Of these, 8 
were under 20 years (7 had congenital or 
hereditary hearing loss and were prelingual; 
1 had hearing loss caused by auto-immune 
disease and was post-lingual) and 3 patients 
were > 50 years (2 who were 50 and 73 
years had presbycusis and 1 who was 67 
years had noise-induced hearing loss).

Table 9 shows the distribution of the 
hearing loss according to hearing aid needs 
in the left ear and surgical needs, and age 
group.



In Egypt there have been no national surveys 
on the prevalence of hearing loss and deaf-
ness. There have been hospital-based and 
academic studies which give an idea about 
the magnitude of the problem [3–5,8,9]. 
The current survey shows that the preva-
lence of hearing loss in Egypt (16.02%) 
is higher than many other countries, both 
developed countries such as the United 
States (9.6%) [10] and developing countries 
such as Indonesia (4.6%) and Sri Lanka 
(8.8%) [11]. The rate is also higher than that 
of Oman (5.53%) [12] and Saudi Arabia 
(13%) [13], which as Arab countries have 
ethnic, cultural and traditional similarities 
to Egypt. It should be noted that the Saudi 
study included children only.

There was a significant difference in 
the occurrence of hearing loss between 
the different governorates selected. This 
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difference could be attributed to the dif-
ferences in hearing loss in each age group, 
especially presbycusis in the older groups. 
The highest rate of hearing loss was found 
in Marsa Matrouh 25.68% followed by 
Alexandria 20.13% and the lowest in North 
Sinai 13.51%. Noise could not explain the 
difference since North Sinai and Marsa Ma-
trouh are both coastal areas and not noisy 
environments. It should be noted that both 

areas with the highest frequency of hearing 
loss were screened by the same team and 
it is possible that this could have made a 
difference.

Sex had no effect on the occurrence 
or any other parameters of hearing loss. 
However, age had a significant role in the 
occurrence of hearing loss. It is well known 
that physiologically hearing loss increases 
with ageing and our results bear this out. 
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The fact that the age group 0–4 years had 
a high frequency of hearing loss (22.4%) 
should draw attention to the importance 
of screening this age group: this should 
include neonatal screening and preschool 
screening. The identification of hearing 
problems earlier carries the best prognosis 
for treatment and rehabilitation through 
speech and language training and hear-
ing aids. A neonatal screening programme 

at Ain Shams University [14] found 5% 
of neonates had hearing loss screened by 
OAE, which compares with 2.5% in the 
current study. The higher incidence in the 
Ain Shams study may be due to differences 
in the sample and possible false positive 
results with OAE.

The prevalence of hearing loss in 
schoolchildren (6–12 years) was almost 
10% which is higher than rates reported in 
previous studies in the country of 5.3% [3]
and 4.5% [4]. Attention should be directed 
to what has caused such an increase and 
how to tackle this issue.

International statistics for children 
with hearing impairment are reported to 
be 2–6/1000 live birth [15]. Bess et al. 
[16] reported 11.3% prevalence of minimal 
sensorineural hearing loss in school-age 
children and Niskar et al. [17] found that 
14.9% of children had either low frequency 
or high frequency hearing loss in a hos-
pital-based study. In the Saudi study the 
prevalence of hearing loss in age group 
5–15 years was 13% and the commonest 
cause was otitis media with effusion [13].
As for adults, in the United States [18] hear-
ing loss prevalence was: 4.6% in those aged 
18–44 years (our data 12.9%), 14% in those 
45–64 years (our data 27.7%) and 54% in 
those over 65 years (our data 49.3%). Our 
figures are higher in the younger age groups 
but the same for those over 65 years. It 
seems that age has the same effect in both 
societies, but there are different causes in 
the younger groups, for example different 
infection rates, particularly otitis media in 
children.

Neither the side of the disease nor the 
sex had an effect on the degree of hear-
ing loss. Age however did have an effect; 
younger ages had milder degree of hearing 
loss, older subjects had more severe hearing 
loss. Hearing loss is usually difficult to 
detect due to its “invisible” nature. Mild 
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hearing losses may not be noticed and even 
moderate losses may not impose a problem 
for people with excellent perceptual abilities 
and good coping skills. However, children 
are different and the problem is more com-
plex since many children are considered to 
be suffering from psychological problems 
and in fact their psychological problems 
are due to hearing loss. Therefore, the early 
diagnosis requires screening programmes in 
order to identify those with hearing impair-
ment.

In Egypt previous studies have pointed 
to hereditary and infection as the main etiol-
ogies of hearing loss [19]. It is reported that 
in the Western literature about 24%–39% of 
the causes of hearing loss are due to genetic 
factors [19]. In the current survey the com-
monest cause was otitis media with effusion 
which accounted for 30.7% of people with 
hearing impairment: the peak age group 
was 0–4 years followed by 5–14 years. The 
condition usually starts as acute otitis media 
which is very frequent before the age of 3 
years and almost 75% of children before 
the age of 10 years would have experienced 
1 or more attacks of acute otitis media 
[20,21]. The commonest sequela of acute 
otitis media is otitis media with effusion 
with conductive hearing loss.

Chronic suppurative otitis media with-
out cholesteatoma was the cause of hearing 
loss in 17.6% of cases. Eustachian tube 
dysfunction had 2 peaks at 5–25 years and 
35–45 years. The highest was at 5–14 years 
which explains the high incidence of otitis 
media with effusion in this age group and 
higher incidence of chronic suppurative 
otitis media in the later age group. 

Most of the causes of hearing loss, 
whether congenital, traumatic or inflamma-
tory, are preventive. Patients suffering form 
degenerative and neoplastic causes of hear-
ing loss can be rehabilitated. Accordingly, 
diagnosis and early detection of the causes 
of hearing loss is vital in order to prevent, 

cure, stabilize or rehabilitate such cause of 
hearing loss.

A large proportion of our sample with 
hearing loss (39%) needed medical treat-
ment. This indicates that hearing loss is 
mainly a medical problem. Therefore, the 
prevalence of hearing loss can be decreased 
by improvement of the diagnostic and treat-
ment abilities of health providers especially 
at the primary care level, where the costs 
needed to tackle the problem should not be 
high.

About 25% of our sample needed hear-
ing aids. Of those who already knew they 
needed hearing aids, only 8.8% used them. 
Patients may have refused using hearing 
aids for cosmetic, traditional or cost reasons 
or aids were not available. The infrequent 
use of hearing aids is a very serious issue, 
especially among the younger age groups 
who need language development: in the age 
group 0–4 years in our sample 8.6% needed 
hearing aids. In the United States only 20% 
of those who may benefit from hearing aids 
wear them [22]. Approximately 12 million 
Americans use hearing aids but of these 
only 8 million use them regularly. It seems 
that people around the globe have the same 
attitude towards the use of hearing aids.

Language and speech training was need-
ed by 11% of our sample but only 1.1% were 
receiving it. There is a great need therefore 
for the provision of services for speech and 
language training and for more qualified 
personnel, especially in remote areas.

Surgery was needed by 22.3% of our 
sample. The commonest age groups needing 
surgery were from 15 to 45 years. These are 
among the productive working years of peo-
ple. The commonest indication for surgery 
was middle ear infection but most such ear 
infections can be prevented or the predis-
posing factors can be treated early. If this is 
done, then such surgery can be avoided thus 
reducing costs and decreasing absent days 
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from work and school. Therefore, the health 
authorities should improve the primary care 
services regarding diagnostic and medical 
treatment of ear infections.

Cochlear implants are needed for patients 
with bilateral profound to total hearing loss 
who cannot be fitted with hearing aids 
[23,24]. Because treatment with cochlear 
implants is expensive (Egyptian pounds 
150 000–200 000; US$ 1 = 5.7 EGP) then 
it is better to implant younger patients. A 
study at Ain Shams University found that 
67 per 10 000 population suffered from 
severe disabling hearing loss [19]. It was 
also found that 30% of this population did 
not benefit from hearing aids and needed 
cochlear implants (0.2%) which is the same 
found in our sample.



The Ministry of Health and Population 
should focus on hearing screening in ne-
onates and preschool children in the future 
health planning since there was a high in-
cidence of hearing loss in these young age 
groups.

Since medical treatment is the mainstay 
of hearing loss management, improvement 
of the diagnostic and treatment skills of 
health service providers, especially at the 
primary care level, could considerably re-
duce the incidence of the hearing loss. The 
health authorities should integrate hearing 
and ear care in primary care centre pro-
grammes. Such care will decrease the direct 
and indirect cost of the hearing impairment 
problem.

The media and nongovernmental or-
ganizations should play a role in patient 
education and awareness of the hearing loss 
problem and focus on the use of hearing 
aids. The government needs to increase the 
subsidy of hearing aids. Since the cost of 
cochlear implants is high and most of the 
causes can be prevented, attention should be 
directed to preventive programmes. 



This work was supported by a grant from 
the World Health Organization Regional 
Office for the Eastern Mediterranean.
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Red blood cell (RBC) transfusions are fre-
quently used in sickle-cell anaemia (SCA) 
patients to treat and prevent the complica-
tions of their disease. Acute simple transfu-
sions are usually used to treat sequestration 
crisis, aplastic crisis, blood loss and in pre-
operative preparation. Chronic transfusion 
therapy, which is being used with increas-
ing frequency, is recommended for patients 
who have cerebrovascular disease, compli-
cated pregnancy, cardiopulmonary disease 
and severe debilitating vaso-occlusive dis-
orders. Exchange transfusion is needed in 
cerebrovascular disease, priapism, hepatic 
failure and also in preoperative preparation 
[1–3].

Unfortunately, while transfusions are 
needed and effective in preventing morbid-
ity and mortality from SCA, their use is 
complicated by a high incidence of RBC 
alloimmunization and other transfusion re-
lated complications [1–7]. The incidence of 
RBC alloimmunization in SCA patients has 
been reported to range between 8% to 50% 
[2,8], with an average range of 20%–30% 
[2,7,8]. All physicians, haematologists and 
transfusion specialists who participate in 
the management and transfusion of SCA 
patients know the problems associated with 
alloimmunization, mainly the difficulty in 
finding compatible blood for these patients 
and the delayed haemolytic transfusion 
reactions (DHTRs) that may occur. 

The most common alloantibodies re-
ported to be detected include in rank order: 
anti-E, anti-C, anti-K, followed by anti-Fya,
anti-JKb, anti-S and anti-D [1–9]. Many 
patients develop multiple alloantibodies, 
which further complicate their situation. Up 
to a third of antibodies are transitory and 
may not be detected during pretransfusion 
testing, so DHTR can occur. The reported 
incidence of DHTR is around 11% [4,10].
It should be remembered also that DHTR 

may not be diagnosed, since the symptoms 
can mimic the features and complications of 
SCA, i.e. vaso-occlusive crisis and haemo-
lytic crisis [4,10].

Many studies have shown the impor-
tance of providing antigen-matched blood 
for chronic transfusion patients, such as 
those with thalassaemia and SCA, in order 
to decrease the frequency of alloimmuniza-
tion and its related complications [2,11,12].
There have also been a number of research 
reports exploring the effect of transfusion 
from different ethnic and racial groups and 
the variability in rates of alloimmuniza-
tion that can occur. Racial mismatch is 
believed to be one of the reasons for the 
high level of alloimmunization in SCA 
patients [6,13–15]. The main objective of 
this study was to assess the frequency of 
alloimmunization over a 9-year period in 
SCA patients managed in a university hos-
pital in Saudi Arabia, in order to provide 
appropriate recommendations for the care 
of these patients.



A retrospective analysis was made from 1 
January 1996 to 31 December 2004 of the 
transfusion history and medical files of 
350 patients with SCA. Patients were those 
aged 2 to 75 years who had received at least 
1 transfusion with units of ABO and D 
matched RBCs at King Fahd Hospital of the 
University, Dammam, Saudi Arabia. 


After ABO and Rh blood grouping by the 
standard tube method, the following were 
routinely done for every patient:
• Antibody screening. Prior to every trans-

fusion, sera were tested for the presence 
of alloantibodies using a 2-cell panel 
with homozygous expression of the anti-
gens (Ortho-Clinical Diagnostics, USA. 
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and DiaMed, ID-Micro typing system, 
Morat, Switzerland). Any pretransfu-
sion sera with a positive antibody screen 
were subjected to antibody identifica-
tion.

• Antibody identification. Antibody spe-
cificity was performed using a com-
mercial RBC panel with known antigens 
(Resolve Panel A and B, Ortho Clinical 
Diagnostics, USA), and DiaMed ID-
DIA panel (without enzymes) and ID-
Dia Panel P (with enzymes) against the 
patient’s serum.

• Direct antiglobulin test (DAT). This 
was performed using 3%–5% of pa-
tient’s RBCs and appropriate controls. 
A polyspecific antiglobulin reagent was 
used. The results were read macroscopi-
cally and microscopically, and all nega-
tive results were confirmed by adding 
control cells.

• Crossmatch. A crossmatch was per-
formed prior to transfusion, after the 
selection of the appropriate blood from 
the blood group results, antibody screen-
ing and identification. First a saline 
procedure was performed at room tem-
perature, then at 37 ºC, followed by an 
antiglobulin phase using albumin. Blood 
lacking the antigen for the correspond-
ing alloantibody identified was chosen 
and blood was transfused if crossmatch 
was compatible (i.e. antigen-negative, 
crossmatch-compatible blood). 
In addition, 126 healthy blood donors of 

Saudi Arabian nationality were phenotyped 
for Rh and K antigens by the card method 
(DiaMed) according to the manufacturer’s 
instructions.



A total of 48 patients developed alloanti-
bodies (13.7%). The mean age was 28.8 

(SD 15.0) years, and there were 25 females 
and 23 males. The most common blood 
groups were in rank order: O+ (n = 25 pa-
tients), A+ (n = 7), B+ (n = 12), AB+ (n = 
3) and B– (n = 1). The mean haemoglobin S 
level was 80.0% (SD 12.0%), mean haemo-
globin F was 17.3% (SD 10.1%) and mean 
haemoglobin A2 was 1.50% (SD 0.85%).

Table 1 shows the specificities of the 
identified alloantibodies as well as patients’ 
data. Table 2 shows the alloantibodies de-
tected in the different patients. The most 
common alloantibodies detected were, in 
rank order: anti-E alone (n = 9 patients, 
18.8%), nonspecific (n = 6, 12.5%), in-
conclusive (n = 6, 12.5%), anti-K (n = 5, 
10.4%) and anti-c (n = 3, 6.3%). Some 
patients had 1 alloantibody, while others 
more than 1 and even multiple antibodies. 
Table 3 shows the frequency of the different 
alloantibodies found in the study.

Nine (9) patients had a persistent posi-
tive DAT (Table 1), but with no evidence of 
autoimmune haemolytic anaemia. 

The results of the donor phenotyping 
for Rh and Kell antigens showed that the 
most common Rh phenotypes among the 
126 donors were in rank order: CcDe (n = 
49, 38.9%), CDe (n = 21, 16.7%), dce (n
= 17, 13.5%), CDEe (n = 16, 12.7%), cDe 
(n = 11, 8.7%), CcDEe (n = 9, 7.1%), cDE 
(n = 2, 1.6%) and CcDE (n = 1, 0.8%). For 
the Kell antigen 110 blood donors were K 
negative and 16 were K positive, suggesting 
the possible phenotypes to be K– k+ and K+ 
k+ respectively, since the K+ k– phenotype 
is rare.



Transfusion therapy is the mainstay of treat-
ment for patients with SCA. Blood banks 
play a key role in the delivery of this care. 
Actual blood bank policies and practices 
for SCA patients, however, are largely un-
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SCA patients revealed an alloimmunization 
rate of 34.2%, where 38 out of 111 patients 
developed alloantibodies [7].

In this present study alloantibodies to E 
and c of the Rh system and to the K antigen 
were most commonly encountered. These 
alloantibodies have been the most com-
monly detected in many reports [1–9]. This 
is why it has often been advocated that even 
partial red blood cell matching for at least 
Rh and Kell antigens should be done to re-
duce the rate of alloimmunization; however, 
the risk of alloimmunization to unmatched 
antigens still exists. Reports of performing 
just partial phenotype matching to Rh and 
Kell antigens have proved to be useful and 
effective in decreasing the incidence of allo-
immunization [11,12,16,17]. Even in our 





 

 

 

 

 

  

 

 

 

 

 

 

 

 

 


  

 


  

 

 








 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



known in Saudi Arabia. Haematologists and 
physicians managing SCA patients under-
stand the importance of simple, exchange 
and chronic transfusion in the management 
of these patients. As many SCA patients 
develop alloantibodies, the procurement 
of compatible units may be very difficult 
in the long run. In this study 48 out of 350 
SCA patients (13.7%) formed clinically 
significant alloantibodies. This is within the 
range of the alloimmunization rate reported 
in the literature [2,8]. Another study from 
the eastern province of Saudi Arabia on 
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study many patients developed more than 
one alloantibody, which increases the dif-
ficulty in finding compatible blood. In our 
study and the study by Al Saeed [7] anti-E 
was detected most frequently, appearing 
alone or in combination with other alloanti-
bodies than anti-c. However, in other stud-
ies anti-C appeared more often than anti-c 
[11,16], again showing the differences in 
distribution of RBC antigens. Alloantibod-
ies to other blood group systems commonly 
detected were also found in our study, i.e. 
Kidd (Jka, Jkb), Duffy (Fya, Fyb), Lutheran 
(Lua, Lub) and MNSs. 

 The clinical and laboratory conse-
quences of alloimmunization—i.e. delayed 
and/or immediate haemolytic reactions as 
well as the “laboratory stress” in obtain-
ing compatible blood especially for those 
patients who have already developed an 
alloantibody or multiple antibodies—war-
rants adopting a policy for routine RBC 
antigen matching in all SCA patients. This 
will prevent alloimmunization, as shown by 
many studies [11,16,17]. This issue has been 
controversial and vigorously debated. The 
main drawbacks are the costs, the time and 
labour involved in performing extended and 
even partial RBC phenotyping. However, 
experience has demonstrated that providing 
antigen-matched blood prevents alloim-
munization as well as other complications 
for these patients that may outweigh the 
higher costs of the process [11,12]. Patients 
with multiple alloantibodies pose great dif-
ficulties for hospitals in finding compatible 
blood. This is very critical for these patients 
as some of them present in emergency situa-
tions as well as presenting to other hospitals 
for the first time, complicating the matter 
even further.

The issue of blood transfusion between 
races and race-related alloimmunization, 
which is well documented in different stud-
ies [6,13–15], has not been studied in Arab 

donors and recipients. For example, most 
donors in the United States of America are 
Caucasian and SCA recipients are almost 
exclusively of African ancestry; this has 
been reported to be a cause for a high rate 
alloimmunization in these patients [13]. 
Furthermore the greater red cell alloimmu-
nization reported among United Kingdom 
(UK) SCA patients reflects the racial dispar-
ity between donor and recipient populations 
in the UK as well as greater use of transfu-
sions [15]. In our study most of the blood 
was provided from Saudi blood donors. 
However, some blood units were provided 
from blood donors of other nationalities 
(especially during times of blood shortage 
or rare blood groups), such as Pakistani, 
Indian, Indonesian, Filipino, Bangladeshi 
and other Arabs (Yemeni, Bahraini, Egyp-
tian, Syrian, Palestinian, Jordanian and 
Sudanese). It was noticed that some patients 
who had increased transfusion requirements 
and who have received blood from differ-
ent nationalities tend to develop multiple 
alloantibodies as well as nonspecific anti-
bodies. But this has to be studied further 
and substantiated with further transfusion 
analysis of these patients. To get an idea of 
the distribution of Rh and K antigens, we 
phenotyped 126 Saudi blood donors and 
found the most common Rh phenotype to be 
CcDe, which follows what has been previ-
ously reported [18]. Concerning the Kell 
phenotype, the majority were found to be K 
negative, suggesting that the most common 
Kell phenotype to be the heterozygous Kell 
phenotype Kk (K– k+) as reported in the 
literature [19]. So finding antigen-matched 
blood at least to Rh and Kell antigens should 
not be that difficult. 

The DAT was positive in 9 patients, 
without evidence of autoimmune haemoly-
sis; the significance of this is still unclear. 
The phenomenon of development of au-
toimmunization as a result of frequent blood 
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transfusions and the presence of alloanti-
bodies has been known for many years, but 
has received little attention [20,21]. Leuko-
cyte-depleted blood is also recommended 
for these patients as studies have shown that 
storage of RBCs at 1–6 ºC will induce apop-
tosis in white blood cells (WBCs) leading to 
release of immunostimulatory antigens and 
soluble biologic mediators from dying cells 
which may sensitize the immune system of 
transfusion recipients and therefore lead to 
autoimmune disease [22]. This may explain 
the phenomenon of autoimmunization men-
tioned above. It should also be remembered 
that alloimmunization to transfused blood 
cells is not limited to RBC antigens; alloim-
munization to WBC and platelet antigens 
can occur in SCA patients [23], which may 
cause further problems in the future. For 
example, recurrent febrile nonhaemolytic 
transfusion reactions and platelet refractori-
ness, a condition that would increase their 
risk if bone marrow transplantation, were 
considered. Again, this emphasizes the im-
portance of using leukocyte-reduced blood 
for these patients. We should also not forget 
the other complications of alloimmuniza-
tion. For example, after alloimmunization 
haemolytic transfusion reactions and even 
hyperhaemolysis may occur and be mistaken 

for sickle cell crises since differentiation of 
these 2 entities constitutes a problem in the 
management of these patients [5,10,17].

SCA patients deserve special transfu-
sion practices. Further properly designed 
conducted clinical trials are needed to pro-
vide sound information for optimal transfu-
sion policies. Certain recommendations 
concerning transfusion support need to 
be implemented for the benefit of these 
patients:
1. Transfusion of patients at least with red 

cells matched for the main Rh antigens 
and Kell antigen (partial antigen match-
ing) if extended matching cannot be 
done.

2. Transfusion of leukocyte-reduced blood 
as well as sickle-cell negative blood. 

3. Provision of clear national transfusion 
procedures and policies for all SCA 
patients to provide overall optimal care 
including preoperative guidelines. 

4. Instigating studies to determine the dis-
tribution of the clinically relevant blood 
group antigens in the Saudi population. 
In conclusion, the issue of alloimmuni-

zation and its consequences is important for 
both the clinical management and labora-
tory practice of SCA patients.
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More than 1 million new cases of cancer 
are diagnosed annually in America: prostate 
cancer, with a prevalence of 19%, comes 
second after lung cancer as the most preva-
lent neoplasm in men. The prevalence of 
prostate cancer increases with age: there is 1 
case in 103 in men aged 40–59 years old and 
1 case in 8 in men over 80 years [1]. High 
prevalence, simple diagnosis and definite 
treatment make the early diagnosis of such 
cancers important.

The best screening method for prostate 
cancer is combined digital rectal exam and 
determination of serum prostate specific 
antigen (PSA) level. Although PSA is not 
specific for prostate cancer and other fac-
tors such as benign prostatic hyperplasia, 
introduction of diagnostic and therapeutic 
instruments and prostatitis can increase its 
concentration, PSA is still the best screen-
ing test for patients suspected of prostate 
cancer [1,2].

It is known that PSA blood level is 
dependent on age, race and geographical 
region of residence [3] and recently there 
have studies regarding the value of PSA 
for detecting prostate cancer [2,4]. As there 
have been no studies of normal PSA levels 
in the Islamic Republic of Iran, we aimed 
to determine the normal level of PSA in 
Iranian men in the south-west of the country 
and compare this with levels reported in 
other countries and geographical regions.



This was a cross-sectional study of a sam-
ple of men over 40 years who had been 
referred to 3 Yasuj hospitals for blood cell 
count for reasons other than prostate cancer 
between March 2003 and April 2004. These 
included men with prostatitis, urinary tract 
infections, history of urethral instrumenta-

tion, transurethral resection of the prostate, 
prostatectomy and those having digital rec-
tal exam (many of them referred for annual 
check-up). The sample was classified ac-
cording to weight in age groups. The sample 
size was calculated with  level of 0.05 and 

 = 0.2 assuming that 25% of the population 
in Yasuj were over 40 years. Men affected 
by prostate cancer, bacterial prostatitis or 
transurethral resection were excluded from 
the study. Thus a sample of 650 men was 
recruited: 210 aged 40–49 years, 180 aged 
50–59 years, 150 aged 60–69 years and 110 
aged 70 years and over.

Blood samples were taken and 1 mL of 
centrifuged serum was used for the PSA 
test. Serum was analysed by immunoassay 
using a monoclonal antibody kit (Kavoshyar 
Iran, Islamic Republic of Iran). Fine instru-
ments were used to measure PSA level with 
0.05 ng precision. Normal range of PSA was 
considered between 0 and 95th percentile.

The data were analysed by SPSS, ver-
sion 12.



The mean level of PSA in the 40–49-year-
old age group was 0.7 ng/dL. The normal 
range (0–95th percentile) was 0–1.35 ng/dL 
and 198 men fell within this range. There 
were 8 men in whom the PSA level was be-
tween the 95th and 99th percentiles (1.35–
1.50 ng/dL) and were considered borderline 
group for prostate cancer. The remainder 
(4) fell outside these (99th–100th centile).

The mean level of PSA in the 50–59-
year-old age group was 0.9 ng/dL. The nor-
mal range (0–95th percentile) was 0–1.85 
ng/dL and 167 men fell within this range. 
There were 10 men within the 95th–99th 
percentile (1.85–2.25 ng/dL) (borderline). 
The remainder (3) fell outside these (99th–
100th centile).
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The mean level of PSA in the 60–69-
year-old age group was 1.6 ng/dL. The 
normal range (0–95th percentile) was 0–3.2 
ng/dL and 140 men fell within this range. 
There were 8 men within the 95th–99th 
percentile (3.2–3.7 ng/dL) (borderline). The 
remainder (2) fell outside these (99th–100th 
centile).

The mean PSA level in the 70 years and 
older age group was 2.2 ng/dL. The normal 
range (0–95th percentile) was 0–4.4 ng/dL 
and 102 men fell within this range. There 
were 6 men within the 95th–99th percentile 
(4.4–4.6 ng/dL) (borderline). The remainder 
(2) fell outside these (99th–100th centile).

Our results in comparison with other 
studies are shown in Tables 1 and 2.



Comparison of our study with other studies 
(Tables 1 and 2) indicates that the normal 
PSA level in our study group is lower than 
of the United States of America (USA), 
Europe and Japan [5–8]. In fact, in all age 
groups over 40 years the normal and bor-
derline values of PSA in Iranian men were 
lower than in American, European and 
Japanese men. However, they were closer 
to the values for Japanese men. In a study 
of 2119 residents of Minnesota, USA in 
1994, Oesterling and colleagues reported 
that the normal level of PSA for all age 

groups was between 0.00 and 5.50 ng/dL 
and a PSA level of 2.40–6.50 ng/dL was 
considered borderline [5]. An important 
result of this study was that normal PSA 
levels in different races were different, such 
that African–American men had higher and 
Asian–American men had lower normal 
PSA level than white American men [5]. 
De Antoni and colleagues found significant 
differences in mean PSA by race [6]. They 
found pairwise differences in mean PSA 
between whites and blacks, whites and 
Latinos, blacks and Asians, and Asians and 
Latinos (P < 0.0001). No statistically signif-
icant differences in PSA variance between 
racial groups were found. Age-within-race 
analysis resulted in consistent statistical sig-
nificance when comparing variance among 
age cohorts in each race.

Oesterling et al. conducted a study of 
650 men in Kyoto in Japan with the aim of 
finding the normal PSA level in Japanese 
men. The men studied had no history of 
enlarged prostate, treated prostate cancer or 
active prostate infection and were not under 
treatment for diseases related to the prostate. 
The results showed that normal PSA levels 
were lower than Americans, again indicting 
that race affects the PSA level [8]. Although 
our study was conducted on 1 hospital 
sample from a small province of the Islamic 
Republic of Iran and therefore the results 
cannot be generalized to the whole country, 
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the PSA level in our study are very similar 
to Japanese men (an Asian race).

PSA was investigated in a study in 1998 
of English men in London without treated 
or active prostate cancer or infection [9]. In 
addition they had not had rectal examination 
in the past 48 hours. The results showed that 
normal PSA levels in this population were 
similar to those in the USA. In addition, 
when the prostates of the men with PSA 
higher than normal levels were biopsied by 
transrectal sonography, 85% of the men had 
at least 1 early focus of malignancy [9].

As researchers in the USA have shown, 
Asians have lower PSA levels than other 
races (African and Americans) [10,11]. It 
is not known why the PSA level in Asians 
is lower than Americans. It may be that an-
drogen levels in Asians are lower but there 
have not been any studies investigating this 
[10,11].

Since small foci of dysplasia and cellular 
malignancy in prostate mass could increase 
PSA concentration above the normal level 
of the population, Americans could have 
backgrounds for prostate cancer (greater 
than Asians) that have increased PSA levels 
in Americans [12].

Benign hyperplasia of the prostate is 
another reason for slightly increased PSA 
levels. After surgery some part of the pros-
tate tumour will be lost and as a result 
the PSA level decreases. One reason for 
the low level of PSA in our sample could 

be a higher number of surgeries for treat-
ment of benign hypertrophy of the prostate. 
This is because effective drugs for medical 
treatment of benign hypertrophy of the 
prostate, such as tamsulosin, were not easily 
available in our country during the study 
and therefore surgery was preferred by our 
patients. There is even a possibility that 
nutrition or geographical region or distance 
from the equator affect PSA level but there 
have been no comprehensive studies of such 
hypotheses [13].

Stamey et al. reviewed the PSA levels 
of 1317 patients with prostate cancer and 
reported that in the last 5 years, serum PSA 
has only been related to benign prostatic 
hyperplasia and there is an urgent need for 
another more specific marker for screening 
of prostate cancer. However, their samples 
were from patients with cancer not from the 
general population, and also no new serum 
marker has yet been identified. Therefore 
measuring PSA level is still one of the best 
screening methods for detecting prostate 
cancer and follows-up [2,14].

One of the limitations of our study is 
that, because of expenses, sonography was 
not used for exclusion of possible of pros-
tate cancer and also there was no follow-up 
of cases in whom the PSA level was higher 
than borderline. It is suggested that a similar 
study at the national level be done with 
sampling and sonography in cases where 
PSA is higher than borderline.
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Recent studies have shown inappropriate 
use of antimicrobial agents, which is one of 
the most important factors in the develop-
ment of resistant pathogens [1–3].

Vancomycin is a core antimicrobial 
agent in the treatment of infections caused 
by Gram-positive pathogens. Exposure to 
this antibiotic has been shown to be a sig-
nificant risk factor for colonization and 
infection with vancomycin-resistant ente-
rococci (VRE), and appropriate use of van-
comycin is important in order to prevent the 
emergence of VRE and the possible spread 
of VRE genes to other bacteria [4–7].

Since the first report of VRE in 1998, 
this organism has become a major health 
problem in hospitals in North America and 
Europe [8]. In recent reports of the National 
Nosocomial Infection Surveillance System, 
the pooled mean prevalence of VRE was 
12.7% in intensive care units in the United 
States [9].

The Hospital Infection Control Practice 
Advisory Committee (HICPAC) of the 
Centers for Disease Control and Prevention 
(CDC) has issued guidelines to prevent the 
spread of VRE and it also recommends the 
judicious use of vancomycin [10].

To date, no data are available on vanco-
mycin use by Iranian physicians and their 
adherence to HICPAC guidelines. There-
fore, we investigated the adherence to these 
guidelines in a large university-affiliated 
hospital in the southern part of the Islamic 
Republic of Iran.



The hospital “A” with 750 beds is located in 
Shiraz, the largest city in the southern part 
of the Islamic Republic of Iran. It is a refer-
ral centre for one-quarter of the country’s 
medical cases with about 21 000 admissions 

per year and an average bed occupancy rate 
of 75%.

This was a cross-sectional study con-
ducted from 15 August to 16 December, 
2003. On a daily basis, the hospital records 
of all patients on all wards who received 
vancomycin were reviewed and the reasons 
for prescribing this antibiotic were com-
pared with the HICPAC recommendations. 
Data were collected using a questionnaire, 
which included patient’s age, sex, date of 
admission, length of hospitalization, date 
of urinary catheterization (if applicable), 
duration and type of central venous access 
and endotracheal intubation, and duration 
of vancomycin therapy. The judgement 
on whether vancomycin prescription was 
empirical or based on culture, treatment or 
prophylaxis was strictly based on HICPAC 
recommendations. Criteria for evaluation 
of appropriate use of vancomycin are sum-
marized in Table 1.



Table 2 give information on the patients 
and vancomycin therapy. During the study 
period, 200 hospitalized patients received 
vancomycin; 119 males (59.5%) and 81 
females. Mean age and standards deviation 
(SD) of the patients was 25 (SD 24) years 
(range: 1 month to 80 years). Mean length 
of stay was 23 (SD 14) days (range: 1 to 98 
days). Total mean duration of vancomycin 
therapy and mean duration of hospitaliza-
tion before the first dose of vancomycin 
was 15 (SD 14) days (range: 1 to 37 days) 
and 5 (SD 6) days (range: 0 to 34 days) 
respectively.

No patient was allergic to -lactam anti-
microbials. Prosthetic devices were present 
in 33.3% of the patients including urinary 
catheters (8%), central venous lines (7%) 
and mechanical ventilation (1.5%), with 
a total duration of each being 117 urinary 
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catheter days, 24 central venous line days, 
and 60 person days of ventilation.

In 54% of the patients, vancomycin 
was prescribed for infections. The total 
amount of vancomycin prescribed was 
4374 g corresponding to 2187 defined daily 
doses (DDD). The total observed standard-
ized vancomycin usage was 48.9 DDDs/100 
patient days. Of the 200 patients, 92% were 
prescribed the appropriate vancomycin 
dose and 51.5% received the appropriate 
duration of treatment. However, only in 12 
(6.0%) of the patients was the prescription 
of vancomycin appropriate according to 
HICPAC guidelines.

The main reasons why the use of van-
comycin did not comply with HICPAC 
recommendations were: continued empiri-
cal use for surgical prophylaxis in patients 
whose cultures were negative for resistant 
Gram-positive organisms (100%), no in-
vestigation of vancomycin serum levels 
in patients receiving > 48 hours of vanco-
mycin therapy (100%), vancomycin serum 
levels not repeated in patients receiving 
> 1 week of vancomycin therapy (100%), 
no appropriate adjustment of dosage with 
respect to serum levels in patients receiving 
vancomycin (100%), continued empirical 
use of vancomycin for presumed infections 
in patients whose cultures were negative for 
beta-lactam-resistant Gram-positive micro-
organisms (66%), treatment of infections 
caused by beta-lactam-sensitive Gram-
positive micro-organisms in patients with 
renal failure (8%), routine prophylaxis for 
very low-birth weight infants (infants < 
1500 g) (2.5%), treatment in response to a 
single blood culture positive for coagulase-
negative staphylococci although other cul-
tures taken during the same time frame were 
negative (0.5%), eradication of methicillin-
resistant Staphylococcus aureus (MRSA) 
colonization (0.5%), primary treatment of 
antibiotic-associated colitis (0.5%), routine 
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prophylaxis for patients on haemodialysis 
(0.5%), and use of vancomycin solution for 
topical application or irrigation (0.5%).



Infectious diseases are one of the great-
est causes of morbidity and mortality and 
the spread of multi-resistant organisms is 
playing a significant part in this. The exces-
sive and inappropriate use of antimicrobial 
agents remains one of the most important 
factors inducing resistance [1]. Previous 
studies have shown that up to 50% of pre-
scribing may be inappropriate [11].

The gravity of the problem can be seen 
by the many strategies that have been re-
ported to improve antimicrobial prescribing 
in hospitals, including educational pro-
grammes [3–5,10], development of restric-
tive hospital formulae [4,6,12], limitation 
on reports of sensitivity tests, regulation of 
interaction between pharmaceutical repre-
sentatives and physicians, automatic stop 
orders at 72 hours [5,6,13], written justifica-
tion for specific antimicrobial agents and/or 
requirement for expert approval before or 
after prescribing [5,12,13] and implementa-
tion of computerized guidelines [14].

Increased prescribing of vancomycin 
in the past decade has been linked to the 
development and spread of VRE [2,4]. This 
finding has led to efforts to reduce total 
vancomycin use by decreasing inappropri-
ate usage. However, appropriate antimicro-
bial use is often subjective and difficult to 
define. Specific methods to standardize the 
evaluation of antimicrobial use have not yet 
been developed [1]. HICPAC recommen-
dations give specific guidelines on what 
constitutes appropriate vancomycin use, 
listing 5 situations in which vancomycin 
use is deemed appropriate and another 12 in 
which it is not [10].

Before publication of the HICPAC 
guidelines, vancomycin use had increased 
substantially; one university hospital had 
documented a 20-fold increase from 1981 
to 1991 [4,15,16].

More than 90% of the vancomycin orders 
evaluated in our hospital were inconsistent 
with the HICPAC guidelines. Moreover, 
most of the inappropriate vancomycin use in 
our study was complicated by the absence of 
therapeutic monitoring to ensure adequate 
non-toxic doses. This is higher than rates 
reported by other researchers which range 
from 24% to 65% [4,17,18]. However, these 
outcomes were predictable because few of 
the physicians in our hospital were aware of 
the HICPAC recommendations.

While the initial administration of van-
comycin could be justified on the basis of 
empirical therapy, there was a subsequent 
failure to provide appropriate revision of 
treatment in 66% of patients. This is similar 
to other published studies and could be 
corrected with an antibiotics stop order at 
72 hours after initiation of therapy [5,17].
Close cooperation between physician and 
pharmacists seems to be essential. Lipsky 
et al. and Singer et al. reported that surgical 
prophylaxis was identified as the major 
source of inappropriate use of vancomycin 
in their studies [4,5]. However, we found 
only 1 case of inappropriate vancomycin 
use for surgical prophylaxis.

A subset of our findings demonstrated 
that 85% of haematology/oncology patients 
and 28% of all patients received vancomy-
cin as the initial therapy for febrile neutro-
penia. Again, this is a higher rate than in 
other reports [19] and such therapy is not 
necessary because it has been reported that 
vancomycin usage can be withheld follow-
ing initial -lactam aminoglycoside therapy 
for up to 72 hours to determine whether 
resolution of fever occurs or not [20].
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Vancomycin use in our hospital is high 
and generally inappropriate. We believe 
however that it could be controlled with 
a 3-day stop order on its prescription to 
ensure careful assessment of its ongoing 
need and by educating our haematologists/
oncologists to use vancomycin only if fever 
does not settle after 72 hours of initial -
lactam aminoglycoside therapy. Education 
of physicians in general and awareness of 

the HICPAC recommendations could also 
help to reduce the inappropriate use of this 
medicine.



This study was funded by the Deputy for 
Research at the Shiraz University of Medi-
cal Sciences (grant no. 82-1860).
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Rational use of medicines
Irrational use of medicines is a major problem worldwide. WHO esti-
mates that more than half of all medicines are prescribed, dispensed 
or sold inappropriately, and that half of all patients fail to take them 
correctly. The overuse, underuse or misuse of medicines results in 
wastage of scarce resources and widespread health hazards. Exam-
ples of irrational use of medicines include: use of too many medicines 
per patient (“poly-pharmacy”); inappropriate use of antimicrobials, 
often in inadequate dosage, for non-bacterial infections; over-use of 
injections when oral formulations would be more appropriate; failure 
to prescribe in accordance with clinical guidelines; inappropriate self-
medication, often of prescription-only medicines; non-adherence to 
dosing regimes.
More information about WHO’s work on selection and rational use of 
medicines can be found at: http://www.who.int/medicines/areas/ratio-
nal_use/en/index.html

http://www.who.int/medicines/areas/ratio-
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While it is recognised that approximately 
one third of the world’s population has no 
access to essential medicines, the appropri-
ate prescription and use of medicines—
rational drug use (RDU)—is a crucial part 
of national health policy, particularly since 
more than 50% of national and 60%–80% 
of individual health care spending in devel-
oping countries goes towards medicines [1].
RDU has been defined as when “patients 
receive medications appropriate to their 
clinical needs, in doses that meet their indi-
vidual requirements for an adequate period 
of time and at lowest cost to them and their 
community” [2].

Common examples of irrational drug 
use include use of antimicrobials for viral 
infections and over-prescribing of injec-
tions. Such practices result in waste of 
resources, inappropriate patient demand, 
antimicrobial resistance and increased drug-
related morbidity and mortality [3].

Sudan, capital city Khartoum, is the 
largest country in Africa, with an estimated 
(2004) population of over 33 million [4]. 
Crude oil exports have led to an increase 
in per capita gross domestic product (GDP) 
since 1999 (purchasing power parity US$ 
1900 in 2004). However, chronic instabil-
ity in southern Sudan and Darfur, adverse 
weather, and weak world commodity prices 
have contributed to continuing poverty and 
ill health. 

The public health-care system is based 
on primary health care, with village primary 
health care units feeding into urban rural 
hospitals and health centres, while more-
specialized hospitals provide tertiary level 
care. Health services provision was free 
prior to the 1990s, but health facilities now 
operate on a fee-for-service basis resulting 
in the majority of the population not being 
able to afford basic health services. Sudan 
has a child mortality rate of 64 per 1000 and 

life expectancy of 56 years [4]. Total ex-
penditure on health is about 3.5% of GDP, 
and per capita total health expenditure US$ 
14 (2001 estimate). There are approximately 
18 doctors, 2 pharmacists and 51 nurses per 
100 000 population.

With this background, Sudan, along 
with many African countries, is facing dif-
ficulties in providing access to essential 
medicines and ensuring that these medicines 
are used appropriately. In this article, activi-
ties relating to measuring and improving the 
rational use of drugs in Sudan are described 
and reviewed. Examination of these experi-
ences will be used to provide insight into the 
extent of irrational drug use in the country 
and the factors contributing to this prob-
lem so as to provide recommendations on 
strengthening the promotion of the rational 
use of drugs in the country in the future. 

To provide a complete picture and il-
lustrate the scale of the problem, purely 
descriptive studies have been included as 
well as those which contain an intervention. 
Where an intervention is present, the study 
is described in more detail so as allow inter-
pretation of the outcome, the factors leading 
to success or failure and the resources (both 
human and financial) required to implement 
the intervention. It is hoped that this may 
also provide opportunity for other countries 
on the continent to learn from these practi-
cal experiences. 


Studies for this paper were identified by 
searching Medline, the International Net-
work for the Rational Use of Drugs biblio-
graphic database (www.inrud.org) and the 
World Health Organization (WHO) website 
for articles on Sudan related to RDU. In 
addition, authors of published works and 
Federal Ministry of Health officials were 
approached to identify other local RDU ac-
tivities and published studies. All identified 
reports were included in this review.

www.inrud.org
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Baseline data with regard to RDU in Sudan 
[5] also served as part of field testing for 
the WHO drug use indicators [6,7]. An 
initial survey (1991) found an average of 
1.4 drugs per encounter (prescription), with 
63% of medicines prescribed by generic 
name, 63% of encounters with an antibiotic 
and 36% with an injection (Table 1). Three 
subsequent surveys provided comparative 
data. A 1996 survey [8] found that RDU in-
dicators had worsened except for a decrease 
in the prescription of injections: while a 

smaller proportion of drugs were prescribed 
by generic name, almost all prescribed 
drugs were on the Sudan Essential Medi-
cines List (EML) and most were dispensed 
and adequately labelled (Table 1). A later 
survey of health facilities participating in 
a revolving drug fund reported a greater 
average number of drugs per prescription 
and a smaller proportion of generic drugs 
and antibiotics prescribed [9]. Outpatient 
prescribing at hospital level [10] was no 
“worse” than that measured at primary level 
with an average number of drugs of 1.9. Ge-
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neric prescribing was low, but consultation 
times were markedly longer. Labelling was 
poor and patient knowledge of the drugs 
was low. However, different standards for 
what was expected of the patients were used 
compared to earlier studies when patients 
were only asked whether they knew the 
dose they were supposed to take. 

These studies show the value of drug-
use indicator studies in providing a snapshot 
of prescribing and patient care issues. Their 
value has, however, been undermined by 
the lack of a systematic mechanism, result-
ing in studies using varying mixes of health 
centres and standards. Additionally, since 
the WHO indicators provide insight into 
the drug use process but are not designed 
to address whether drugs are being used 
appropriately for specific indications [7], 
further studies are required to determine the 
scale and nature of any potential problems.



A retrospective study was conducted at 
20 health centres in Khartoum State to 
examine the appropriateness of prescribing 
of antibiotics, antimalarials and giardiasis/
amoebiasis therapy relative to the Sudan 
National Formulary (SNF) [11]. The find-
ings were disappointing with only one fifth 
of prescriptions for giardiasis/amoebiasis 
and one quarter of prescriptions for antibi-
otics and chloroquine in children following 
the national treatment guidelines (Table 2). 
Antibiotic prescribing in adults was little 
better with about 42% of patients receiving 
the drug as recommended. Many of the pre-
scribing errors for antibiotics were related 
to reduced durations of treatment and incor-
rect dosing intervals for amoxicillin and 
erythromycin [12]. Focus group discussions 
with prescribers and dispensers identified 
lack of knowledge of the age-related doses 
compounded by an absence of the SNF at 

most of the centres (92%) although three 
quarters of participants reported having 
attended an RDU training course and pos-
sessing the SNF. 

Poor prescribing of antimalarials, mostly 
chloroquine and quinine, was also seen in a 
prospective survey of 400 prescriptions pre-
sented to a public retail pharmacy in Gezira 
State [13]. Injections were commonly pre-
scribed (45%, mostly intramuscular) in spite 
of the outpatient nature of the population, 
and recommended dosage regimens were 
followed in only 55% of cases. Chloroquine 
was commonly prescribed for a longer dura-
tion than necessary. 

Incorrect or incomplete prescriptions 
were also identified as a problem in ret-
rospective surveys of acute and chronic 
asthma cases at Shaab teaching hospital in 
Khartoum State [14]: it was found that while 
most prescriptions provided the dosage 
form and directions for use, other pertinent 
information, e.g. quantity to be dispensed 
or prescriber’s signature, was often miss-
ing. In the prescribing for the management 
of acute asthma, 32% of admission sheets 
had no record of recommended routine 
investigations, but the retrospective nature 
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of the study precluded determining whether 
these investigations had actually been car-
ried out. There was wide variation in the 
dosing of nebulised salbutamol and hy-
drocortisone with no patients receiving the 
regimen according to recommended clinical 
guidelines. It was, however, acknowledged 
that the national guidelines were not current 
and this, in addition to the varied case load, 
could have led physicians to follow alterna-
tive approaches to management. 

Another study examined prescription 
errors at 3 paediatric hospitals in Khar-
toum State [15], 840 prescriptions were 
examined and 80% of them had  “error”; 
the most common dosing error (81%) was 
the omission of the strength, the route of 
administration was unclear in 14% and 
many prescriptions also had data such as the 
prescriber’s signature, age of the child and 
date of prescribing often missing. 

Up-to-date clinical guidelines are a use-
ful tool for the prescriber as well as the 
policy-maker. These studies exhibited sig-
nificant deviations from the recommended 
management of common diseases and prob-
lems in prescription writing which could 
contribute to medication-related problems. 
The combination of qualitative and quantita-
tive methodologies allowed for some of the 
reasons for the behaviour to be understood. 
This is essential for designing effective 
interventions by local or national managers 
to address these issues.




There is little point in studying medicine 
use if this is not translated into action to 
change suboptimal practices. Ideally, those 
with the greatest effect (clinically or cost-
wise) should be targeted. Two studies in 

Sudan have investigated methods of actu-
ally changing prescribing behaviour for 
antibiotics in general. The first study built 
on the evidence of inappropriate antibiotic 
prescribing at health centres in Khartoum 
State [11,12]. Twenty health centres were 
randomly assigned into 4 groups to receive 
either no intervention; audit and feedback; 
audit and feedback plus seminars; or au-
dit and feedback plus academic detailing. 
This study confirmed the observations of 
inappropriate prescribing and showed that 
it could be improved through audit and 
feedback combined with either seminars or 
academic detailing: at 3 months, the number 
of antibiotics prescribed had fallen by 49% 
and 53% respectively and the number of 
prescriptions with inappropriate doses or 
durations decreased by 58% and 74% re-
spectively (all P < 0.001). Audit and feed-
back alone produced a decrease of about 
20% in both measures but this was not 
statistically significant [16].

A similar study was performed to evalu-
ate the effect of multifaceted interventions 
on prescribing patterns for sexually trans-
mitted infections in the White Nile State. 
The study involved 20 health centres ran-
domly assigned to 4 groups: no interven-
tion; audit and feedback; audit and feedback 
plus seminars plus practice guidelines; and 
audit and feedback plus academic detailing 
plus practice guidelines. Audit and feedback 
together with either seminars or academic 
detailing combined with practice guidelines 
reduced the number of inappropriate pre-
scriptions by 43% and 50%, respectively 
(all P < 0.001). Audit and feedback alone 
reduced inappropriate prescriptions by 16% 
but this was not statistically significant [17].

It has been shown that multifaceted 
interventions are more likely to succeed 
[3,18] but these are more resource intensive. 
These investigations showed that inap-
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propriate prescribing can be changed with 
multifaceted interventions and indicated 
that, in the long term, supervisory visits 
combined with audit and feedback could 
have a similar effect to more resource-
intensive academic detailing.



While prescribing habits are an impor-
tant part of the quality use of medicines, 
the patient’s own practices in using medi-
cines are also important [19]. A number of 
community-based studies have been per-
formed in Sudan examining patient self-
medication with antibiotics and antimalarials 
in Khartoum State. 

A survey of 1750 adults from urban ar-
eas in Khartoum State found that 73.9% of 
the study population had used antibiotics or 
antimalarials without a prescription within 
1 month prior to the study. Self-medication 
with either antibiotics or antimalarials was 
found to be significantly associated with the 
age group < 40 years, low and intermediate 
income earners, female sex and high level 
of education; 68.8% of the respondents who 
had self-medicated obtained the drugs di-
rectly from private pharmacies. Antibiotics 
were commonly being used for cough and 
the common cold or genitourinary symp-
toms, and 39% of those who self-prescribed 
with antibiotics/antimalarials reported in-
correct doses and/or inappropriate duration 
of use of the medication [20].

These results were mirrored in a sur-
vey of 200 university students: when self-
medicating with antibiotics, most students 
(59%) used the drug for less than 5 days. 
Laboratory investigations were an aid to di-
agnosis for 60% of respondents, with most 
of the remainder relying on past experience. 
Over 90% of medicines had been obtained 
through community pharmacies without 
prescriptions [21].

In a survey of 1000 households from 
Khartoum State, 81.8% of the study popula-
tion had used medicines, including herbal 
remedies, without a medical consultation 
within 2 months prior to the study period 
[22]. Self-medication with any medicine or 
herbal remedy was found to be significantly 
less common with the middle-aged (40–59 
years) and the elderly and those with a low 
level of education. It was most associated 
with female sex and with low and middle 
income earners. The main source of medi-
cines was private pharmacies (80%), which 
were seen as cheaper than other primary 
health care sources. Antibiotics were the 
most common medicine used for self-medi-
cation (36.3%) and they were being used for 
cough and the common cold.

A separate survey of 469 households 
from Gezira state found that virtually all had 
at least 1 pharmaceutical stored at home, 
with around half of all households reporting 
practising self-medication, reuse of stored 
medicines and exchange of drugs between 
family members, and 71% reported poor 
compliance [23].

Elsewhere, use and proper preparation 
of oral rehydration solution by mothers was 
found to be lacking and associated with 
harmful practices for management of diar-
rhoea in children [24].

Such inappropriate use of drugs such as 
antibiotics and antimalarials is likely to lead 
to increased resistance to the medication 
and could have significant public health 
implications in the future [25,26]. Self-
medication plays a large part of people’s 
health behaviour and the public also needs 
education in the appropriate use of medi-
cines. This should take into account cultural 
beliefs and the influence of social factors. 
The WHO has published resource materials 
for investigating community medicines use [19]
and educating the community on RDU [27].
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The above studies were carried out against 
the background of the activities to address 
access to and rational use of drugs by the 
Federal Ministry of Health and partner or-
ganizations, e.g. WHO. Sudan was an early 
adherent to the essential drugs concept. A 
National Drug Policy was formulated and 
adopted in 1981 which formed the founda-
tion for the Sudan EML in 1982 (updated 
1985, 1987, 1995, 2001). The SNF, which 
includes national treatment guidelines, was 
first produced in 1991 (currently being up-
dated) and health insurance was introduced 
for civil servants in 1995. 

More recent activities have built upon 
these foundations. These have included 
training workshops on RDU, drug supply 
management, the Sudan EML and SNF, and 
other areas relevant to the procurement and 
distribution of quality pharmaceuticals for 
all levels of health workers, particularly over 
the past 5 years. Regulatory mechanisms 
on the registration of medicines, licensing 
of health professionals and inspections of 
pharmacies have been strengthened, and 
a medicines information centre and RDU 
unit have been established in the Federal 
Ministry of Health. Recently, the deans of 
medicine, pharmacy, dentistry and nursing 
faculties from all universities in Sudan 
have been introduced to the importance of 
RDU to encourage the introduction of this 
concept into undergraduate curricula. 




In spite of increased availability of medi-
cines through early application of the es-
sential medicines concept, the advantages 
of RDU training workshops and clinical 
guidelines have not been realized in Sudan. 

It is difficult to identify all the causes of this 
from a literature review, but certain reasons 
are apparent: while an EML and clinical 
guidelines have been developed and distrib-
uted, they are not being applied by health 
workers on the ground. Common reasons 
for this are a process which is nonparticipa-
tory and/or not widely consultative, which 
results in a product over which most of the 
target group do not feel a sense of owner-
ship. In addition, a process of implementa-
tion needs to be harmonized with that of 
distributing the EML or clinical guidelines 
to convert health workers to the concept 
and use of the new material, changing their 
habitual practices [28–32].

National EMLs and treatment guidelines 
need to be regularly updated to maintain 
authority and, while the Sudan EML has 
been updated every 5–6 years, a second 
edition of the SNF has not been issued 
since the original in 1991. This also makes 
interpretation of RDU studies difficult since 
prescribers will abandon guidelines they see 
as out-of-date.

Training of health workers has been 
undertaken by the government, but this 
does not appear to have been successful. 
Workshops for health workers are popular 
strategies in African countries, but their 
effectiveness in changing behaviour is 
seldom assessed. Problem-based learning 
has been shown to improve prescribing 
skills of medical students [33], but changing 
ingrained habits is more difficult. Multifac-
eted interventions at a local or regional level 
were found to be effective in this review, 
but individual factors and causes need to 
be taken into account and current in-service 
training strategies should be revised and 
evaluated. Unbiased medicine information 
resources also need to be made available to 
counter pharmaceutical industry marketing, 
and professional societies can address the 
knowledge base of their members through 
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continuing professional development pro-
grammes, especially in addressing their role 
in self-medication. 

Resources to implement such measures 
are, however, often limited in developing 
countries; rural health centres are often 
excluded and appropriate implementation 
of such strategies is pivotal if they are to be 
successful in supporting changes to medi-
cines use [32,34]. Academic detailing has 
been shown to be successful, but would not 
appear to be cost-effective given that group 
seminars (as part of a composite interven-
tion) had a similar effect, and supervision 
by suitably trained persons combined with 
audit and feedback mechanisms can have 
significant benefits [3,35].

Implementation of pharmaceutical care 
in community pharmacies could help al-
leviate the problem of inappropriate self-
medication although care must be taken to 
develop a suitable model given the environ-
ment in which they operate. Community 
pharmacists can play an active role in the 
provision of primary health care, health 
promotion, and protecting and improving 
public health [36]. They can also monitor 
the safety of over-the-counter medicines 
and herbal remedies. Sudanese pharmacists 
may also need to improve their clinical 
knowledge and skills and must be willing to 
be responsible for the patient’s drug therapy 
and develop close working relationships 
with other health care professionals.

The most obvious missing ingredient in 
this overview is some form of coordination 
between field researchers and policymak-
ers, something which is necessary for trans-
lating research into policy. This could be 
based wholly within a government depart-

ment as was the case in Zimbabwe [37] or 
could be a symbiotic collaboration between 
local universities and the Federal Ministry 
of Health. The formation of an RDU unit in 
the Sudanese Federal Ministry of Health is 
welcomed in this regard. Since policymak-
ers are often driven by “the bottom line”, 
adding pharmacoeconomic analysis to RDU 
studies could be useful to assess the cost-
effectiveness of RDU interventions.



In conclusion, much has been learned from 
past successes and failures in measuring 
and changing medicine prescribing and use 
in Sudan and other countries. It is recom-
mended that training and implementation 
strategies be combined with the distribu-
tion of national treatment guidelines in the 
future. Such strategies, as well as interven-
tions to address inadequacies in prescribing 
or medication use, should be multifaceted. 

For optimal effect, programmes to 
address rational drug use should involve 
academics and governmental and partner 
organizations working in concert to address 
the continued problems of irrational drug 
use in Sudan and elsewhere on the African 
continent.



We would like to thank pharmacists Sara 
Tigani and Ghada Shouna from the De-
partment of Rational Drug Use, Federal 
Ministry of Health for their cooperation in 
providing information for this article.
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Leishmaniasis, a protozoan disease en-
demic in many subtropical countries around 
the world, has gained increasing impor-
tance because of the AIDS epidemic and 
expanded international travel [1]. Coinfec-
tion with AIDS and leishmaniasis produces 
a cumulative deficiency of the immune 
response system: Leishmania parasites and 
HIV destroy the same cells, resulting in an 
exponential increase in disease severity and 
consequences.

The disease is endemic in 88 countries 
on 4 continents. More than 90% of cutane-
ous leishmaniasis cases occur in Afghani-
stan, Brazil, Islamic Republic of Iran, Peru, 
Saudi Arabia and the Syrian Arab Republic. 
Humans are infected via the bite of sand-
flies (subfamily Phlebotominae), tiny, sand-
coloured, blood-feeding flies that breed in 
forest areas, caves or the burrows of small 
rodents. Wild and domesticated animals and 
humans themselves can act as reservoirs of 
infection [2].

Cutaneous leishmaniasis can produce 
large numbers of skin ulcers—as many as 
200 in some cases—on the exposed parts of 
the body, such as the face, arms and legs, 
causing serious disability and leaving the 
patient permanently scarred [3].

In Pakistan, the most common manifesta-
tion of infection is cutaneous leishmaniasis. 
It is endemic in many parts of the country, 
while sporadic cases are seen throughout 
the country [4].

The World Health Organization recently 
sponsored a rapid survey in Kurram Agency 
in North-West Frontier Province and found 
289 cured cases as well as the 738 new 
cases; in most cases, the disease had been 
contracted in the previous 6 months [5].

The purpose of this report is to draw the 
attention of both local health providers and 
international agencies to the rapidly and 
massively emerging epidemics of cutaneous 

leishmaniasis in previously non-endemic 
areas of Pakistan and neighbouring coun-
tries. The vector is already present in most 
parts, therefore, wherever the agent arrives, 
the disease appears as epidemic. 

The outbreak described in this report, 
109 cases in a population of 500, is an 
example. This situation will create a social 
and economic burden on the country as well 
as the World Health Organization.




In February 2004, 4 patients aged 10–15 
years came to the Department of Derma-
tology, Pakistan Institute of Medical Sci-
ences in Islamabad along with the doctor 
in charge of the rural health centre in their 
village, Dhoke Awan. They presented with 
non-healing multiple ulcers, with raised 
margins and central necrosis, on their ex-
posed parts.

On the basis of history, clinical assess-
ment and fine needle aspiration cytology, 
they were diagnosed as having cutaneous 
leishmaniasis. At that time we were in-
formed that several similar cases were 
present in the village. We decided to visit 
the area as soon as possible.

The objectives of our visit were to carry 
out a biological survey of the area; to de-
termine the environmental conditions; to 
identify cases and start their treatment; and 
to provide awareness about control and 
prevention of the disease to the local health 
workers and population.


The epidemic area is a beautiful village 
located about 35 km from the Lahore–
Islamabad motorway in the Vanhar valley, 
Khushab district. 

The population of the village is about 
500. Most of the houses are constructed us-
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ing bricks and rocks (solid material); a few 
are mud houses or temporary shelters. In 
some large houses the yards also house the 
domestic animals. This type of environment 
and type of construction supports the popu-
lation of rodents and sandflies (reservoir 
and vector); increases in their population 
can increase the chances of infection in 
humans.

There was no proper disposal of garbage 
and waste. The population was of poor 
socioeconomic status: most of the villagers 
were either labourers working in the coal 
mines adjacent to their village or farmers.

During our survey of the village, we did 
not find any sandflies. They had probably 
been eradicated due to the insecticide spray-
ing which had been done a couple of days 
prior to our visit; we later captured a few 
sandflies in the adjacent village.


We designed our work plan according to 
the situation and the available resources and 
made up 3 teams. The first team comprised 
2 doctors; they were assigned to do the clin-
ical assessment and diagnosis, to prescribe 
medicine to the individual patients and to 
record the information on a data collection 
form. The second team had 1 doctor and 
3–4 paramedics to provide the treatment. 
The third team comprised young volunteers 
from the village; they were assigned to 
make announcements, to encourage patients 
to attend the clinic for treatment and to find 
new suspects and notify the doctors on the 
first team.




On the first visit 109 cases, including those 
who came to the hospital, were identified 
and enrolled on the treatment register. We 
treated 96 of them, 13 patients refused treat-

ment owing to a fear of injections. They 
came back later after being encouraged by 
the volunteers.



Diagnosis in the first 4 cases had been con-
firmed on fine needle aspiration cytology 
performed in the Department of Pathology, 
Pakistan Institute of Medical Sciences, Is-
lamabad, and they were considered a sub-
set of the general population. 

In the endemic area, diagnosis was based 
on history and clinical assessment only. Pa-
tients were treated with intra-lesional injec-
tion of Glucantime, systemic antibiotic and 
topical creams where there was secondary 
bacterial infection. Dosage of Glucantime 
depended on the number of lesions, but did 
not exceed the intramuscular dose. Patients 
were followed up for 12 weeks. 


For prevention and control, the following 
suggestions were given to the local health 
authorities through the medical officer in 
charge of the rural health centre.
• Control of vectors by insecticide spray;
• control of the parasite with an expanded 

and immediate treatment plan of all in-
fected persons;

• control of reservoirs, e.g. destruction of 
rodents and their burrows, identification 
of other mammal reservoirs;

• protection of people from infection with 
the use of mosquito nets and insect re-
pellents;

• proper disposal of garbage.



Cutaneous leishmaniasis has been reported 
from Multan, Lahore, Dera Ghazi Khan, 
Dera Ismail Khan, Chakwal, Talagang, 
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Rawalpindi and Attock, all in Punjab. Spo-
radic cases are also found in North-West 
Frontier Province, Azad Jammu and Kash-
mir, Northern Areas and the federal capital, 
Islamabad [6].

The whole Vanhar valley was considered 
non-endemic for cutaneous leishmaniasis: 
doctors and other health workers were not 
aware of the disease. Over a very short 
period of time, multiple epidemics have 
emerged in this area. 

We believe that the vector was present 
in this area as a normal habitat (as in other 
barren areas, arid lands and forests of Pa-
kistan) but the agent arrived later with the 
migration of people from endemic areas, in 
particular Afghan refugee labourers. The 
results were disastrous. 

Recent war-related population move-
ments and environmental destruction have 
caused a large increase in the prevalence 
of cutaneous leishmaniasis in the tribal belt 
bordering Afghanistan. The disease spread to 
refugee camps in tribal areas of Pakistan and 
is now transmitted locally in those areas [7].

The patients had all received treatment 
of various types, including topical and sys-

temic antibiotics, steroids and home-made 
remedies, but they had little effect. The 
steroids and home made remedies resulted 
in disseminated lesions. Poor hygiene and 
malnutrition played a major role in the oc-
currence of secondary bacterial infection: 
one little girl with ectodermal dysplasia had 
more than 50 lesions on her face and upper 
and lower limbs.



Our thanks go to Professor S. Fazle Hadi, 
Pakistan Institute of Medical Science, Dr 
Mirza Azkar Ahmed, Professor Anwarul 
Haque and Dr Shugufta of the Pathology 
Department. Thanks also to the staff of the 
Department of Dermatology and the De-
partment of Pathology, Pakistan Institute of 
Medical Sciences.

We are also grateful to Dr Nisar Ahmed 
and the staff of the rural health centre, Pad-
hrar, and the health authorities in Khushab 
district. Special thanks to Malik Javed Iqbal, 
Member Provincial Assembly, Khushab, 
for logistic support. 
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Osler–Weber–Rendu disease, also referred 
to as hereditary haemorrhagic telangiectasia,
is a genetic disease, an autosomal dominant 
disorder characterized by telangiectasias 
and aneurysms with primary involvement of 
the mucosa. The reported prevalence of this 
disease is 1–2 cases per 100 000 population 
[1]. The disease most commonly occurs in 
white patients, but has also been described 
in patients of Asian, African and Arab de-
scent, and occurs with equal frequency and 
severity in both sexes. The syndrome most 
often presents by the third decade of life, but 
may be clinically silent [1,2].

History of epistaxis is noted in 50%–90% 
of affected patients. Telangiectasias are most 
commonly seen on nail beds, palms, lips, 
tongue, ears, face and chest skin. Similar 
findings on other skin and mucosal surfaces 
may be seen in this syndrome [3–5].

We describe 3 males from a single 
family affected with Osler–Weber–Rendu
disease. The proband case had been ad-
mitted to a general hospital with primary 
presentation of severe chronic anaemia 
and with a history of blood transfusion and 
diagnosis of peptic ulcer. Diagnosis of this 
syndrome was considered when the patient 
was referred for dermatologic consultation 
because there were some telangiectatic 
vasculae on his earlobe.




A 63-year-old Iranian man who complained 
of fatigue, pale appearance, weakness and 
asthenia was the proband case. He had been 
hospitalized in the internal medicine ward of 
Afzalipoor Hospital in Kerman for further 
evaluation and to determine the cause of the 
anaemia. In his past history he mentioned 
many episodes of epistaxis. He had a history 
of 7 blood transfusions, all of them because 
of severe anaemia. All attacks of fatigue had 
appeared after episodes of haematemesis 
or strong melaena. Comprehensive clini-
cal observation and physical examination 
of the patient were performed as well as 
dermatological consultation. Many mat-like 
telangiectasias were found. Erythematous 
patches were apparent on the nose tip and 
also on the nose wing surface. Similar erup-
tions were seen on lip vermilions and tongue 
tip, all of which suggested a diagnosis of 
Osler–Weber–Rendu disease. Endoscopic 
examination and rectosigmoidoscopy were 
performed, and showed many telangiectatic 
malformations that were distributed on the 
mucosal surface. 

Typical telangiectasis on both lips and 
on the tongue tip, along with gastrointes-
tinal telangiectasia are all supportive of a 
diagnosis of Osler–Weber–Rendu disease. 
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The patient had no history of any other 
disorders such as heart or renal failure or 
pulmonary disease. Laboratory examina-
tion showed severe anaemia (haemoglobin 
= 7 g/dL) with slight abnormalities in liver 
function tests. No serologic evidence was 
found of viral hepatitis B or C.


This patient was a 61-year-old man, the 
brother of the patient in Case 1, who had a 
similar history, i.e. paleness of face, faintness 
and gastrointestinal bleeding. On physical 
examination he had many telangiectatic le-
sions on the nasal alae, lower lip, tongue, ears 
and in both conjunctivas. He had had 2 epi-
sodes of severe anaemia in the past and had 
to have blood transfusions due to a decrease 
in serum haemoglobin level to 9 g/dL.


This was a 28-year-old male, the first son 
of the patient in Case 2, with a similar his-
tory, faintness, gastrointestinal bleeding and 
feebleness. On physical examination we 
found he had a few telangiectasias on his 
lip and nasal mucosae. He also complained 
of recurrent epistaxis and had a history (1 
episode) of decrease in serum haemoglobin 
level (10.5 mg/dL), and had been given a 
blood transfusion. 



Osler–Rendu–Weber disease has multi-
ple manifestations. Severe anaemia due 
to chronic gastrointestinal bleeding in our 
3 cases, who were male Caucasian race, 
was the first presentation of this syndrome. 
All had a history of hospital admission for 
gastrointestinal bleeding due to subclinical 
peptic ulcer and had been given blood trans-

fusions. Diagnosis was finally determined 
through dermatological consultation. 

The clinical manifestations of this con-
dition are caused by the development of ab-
normal vasculature, including telangiectases 
[1,2]. Clinically, nasal telangiectasia is more 
likely to bleed than cutaneous telangiectasia. 
This may be because of stronger tissue sup-
porting telangiectases in the skin compared 
with the relatively weak tissue in mucous 
membranes [2–4]. The cause may be loss of 
the muscular layer and greater disturbance 
of the elastic lamina of vessel walls in this 
area, and this may give rise to aneurysms in 
multiple organ systems [5,6].

Most commonly, telangiectases involve 
the mucous membranes, the skin, the con-
junctiva, the retina and the gastrointestinal 
tract. Arterial venous malformations may 
found in the lungs, brain and liver [3,4]. 
Patients are at risk of haemorrhage from 
multiple sites (especially the nasal mucosa), 
pulmonary haemorrhage, high-output car-
diac failure, ischaemic stroke, migraine and 
paradoxical emboli, but fewer than 10% of 
patients die of complications of the disease 
[3,4]. Recurrent epistaxis is observed in up 
to 90% of patients; in half of these, epistaxis 
becomes more diffuse and serious with 
age, and blood transfusions are required in 
10%–30% of cases. 

None of our patients had complained 
of pulmonary haemorrhage in the past. 
Although patients with pulmonary vas-
cular malformation and telangiectasis of 
the gastrointestinal tract are at risk of life-
threatening internal haemorrhage, pulmo-
nary vascular malformations are present in 
only 15%–20% of patients, and in half of 
these are usually asymptomatic [5–7], as in 
the cases reported here.
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Mycetoma is a chronic fungal disease of 
the skin and subcutaneous tissues which 
often invades the muscle fascia and bones 
[1–3]. It is characterized by the formation 
of sinuses and fistulous tracts that discharge 
sero-purulent exudates containing “sulfur 
granules” [4].

Distribution of mycetoma is worldwide, 
but it is largely confined to tropical climates. 
[5,6]. It is common in Africa, Mexico, Cen-
tral America, India, some South American 
countries and certain regions of the eastern 
areas of the Middle East. A few cases of this 
disease have been reported in parts of the 
Islamic Republic of Iran such as Ahwaz, a 
south-western province. Up till 1975, 7 cas-
es had been reported in the Islamic Republic 
of Iran; later 5 more cases were reported 
[7–9]. This is a report of 2 more cases from 
Kerman, a south-eastern province, bringing 
the total number of cases reported in the last 
25 years to 14.




A 41-year-old man from Kahnooj, a city in 
Kerman province, was referred to the Ker-

man Darman dermatology clinic in the year 
2000 with a chief complaint of a painless 
swollen plaque on the back of his right foot 
which had appeared 35 years before. It had 
started with a 4.5 × 4.5 cm dark, firm nodu-
lar lesion that enlarged after a few months 
and draining sinuses formed above it. The 
lesion had become painful with time, so he 
had some difficulty in walking. Later radio-
graphic examinations revealed destructive 
extensions to the deep tissues, especially to 
the metatarsus bone. Because of this and the 
pathology report, osteomyelitis had been di-
agnosed and he was treated. He had relative 
improvement for 10 years but then, follow-
ing a trauma to his foot, the lesion became 
swollen and painful with draining sinus 
tracts. Surgical treatment had been carried 
out at his last examination but, despite drain-
age, the swelling increased and discharging 
ulcers appeared as nodulocystic lesions. As 
a result he could not walk without a walking 
stick. He was admitted to Kerman Darman 
hospital but nothing was found on general 
examination except weight loss and positiv-
ity for rheumatoid arthritis and C-reactive 
protein. Radiographic examination showed 
osteolytic lesions in the metatarsal bones 
to the point that complete destruction of a 
second metatarsus was seen. The pathology 
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results of excised skin section showed vesi-
cle formation and spongiosis, with chronic 
and acute inflammatory cells; infiltration 
cells included many plasma cells and some 
neutrophils through the dermis and sub-
cutis. Excision biopsy of deep cut sections 
of the lesion revealed sulfur granules with 
a positive periodic acid Schiff reaction and 
eumycotic mycetoma was suggested. Com-
bination of oral trimethoprim and sulfam-
ethoxazole (co-trimoxazole) 800 mg twice 
daily was administered. After 1 month of 
therapy and management of lesions for 2 
months, the pain disappeared, swelling was 
reduced and obvious healing was observed.


A 38-year-old man developed pain and 
swelling on his right ankle for 1 year after 
suffering trauma. He attended Kerman Dar-
man hospital in 1999 and was diagnosed 
with infective arthritis and was given treat-
ment but there was no improvement after 6 
months; ankle pain and difficulty in walking 
added to his problem. The patient was re-
ferred to the dermatology clinic of Kerman 
Darman hospital and, on physical and clini-
cal examination, a hard mass was found on 
in his ankle that caused restriction in joint 
movement. On general examination, no 
abnormality was found except weight loss. 
Radiographic examination revealed an in-
crease in soft tissue density. Fine-needle as-
piration of the swollen area was performed 
and the laboratory result showed dark-
coloured grains; the diagnosis of eumyceto-
ma was thus made. Excision biopsy of cut 
skin showed severe chronic inflammation 
and induration in association with acute in-
flammatory cell infiltration, which included 
many plasma cells and some neutrophils 
in the dermis and also the subcutis. A trial 
therapy was attempted with a combination 
of trimethoprim and sulfamethoxazole (co-
trimoxazole) 800 mg twice daily. After 1 

month, both the pain and swelling were re-
duced. Further improvement was achieved 
after continued therapy and with 3 months 
follow-up.



Mycetoma is caused by fungi or fungus-
like bacteria. Two main groups of myc-
etoma have been identified; actinomycotic 
mycetoma and eumycotic or maduromy-
cotic mycetoma depending on the causal 
agent. The causative organisms vary with 
geographical distribution, as does the site 
of involvement. Eumycotic mycetoma most 
commonly involves the lower extremities 
and is seen in rural areas amongst agricul-
tural labourers working in primitive condi-
tions because trauma especially following 
repeated contact with infected plants heralds 
the onset of disease [10,11]. Actinomycosis, 
on the other hand, affects the cervicofacial, 
thoracic and abdominal regions.

Mycetoma occurs in males 5 times more 
frequently than females [12], and of the last 
5 reported cases from the Islamic Republic 
of Iran, 4 were males; our 2 new cases were 
both males. Poor personal hygiene, malnu-
trition, any history of trauma, wounds on 
bare feet and multiple systemic infections 
may predispose to the development of myc-
etoma [13]. The disease is commonest in the 
third and fourth decades of life, and it oc-
curs mainly among farmers, herdsmen, field 
workers and those who walk bare-foot.

A classic case of mycetoma usually 
presents with a chronic indurated ulcer-
ated plaque associated with swelling on 
legs, with discharge that contains yellowish 
granules [14]. The differential diagnosis 
of mycetoma includes botryomycosis, 
chromoblastomycosis, other deep fungal 
and tuberculosis infections, syphilis, yaws, 
elephantiasis and malignancy [1].
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Radiographic examinations can reveal 
bone involvement, but basic radiological 
changes of osseous structures include os-
teoporosis, loss of cortical margin, erosion, 
lytic lesions and bony expansion [1,9]. Re-
cently ultrasonography has been used in the 
differential diagnosis between mycetoma 
and other infections [12]. Differentiating 
eumycetoma and actinomycetoma is possi-
ble with focus on the colour of the granules. 
Microscopic evaluation of the pus discharge 
containing granules and pathology results 
of excision biopsy are required to identify 
the infective organism. But it should also 
be confirmed by culture [9,12]. Fine-needle 
aspiration is an effective method for rapid 
diagnosis of mycetoma, but it is valuable 
only in the case of aspiration of granules. 
Histopathological identification of the caus-
ative organism in the absence of positive 
culture has been shown to be useful in the 
diagnosis of mycetoma, but sufficient tissue 
is needed requiring deep surgery, which can 
result in spreading the disease [12,15].

The approach to therapy and progno-
sis of the disease depends on the infect-
ing agent [16]. Patients in the early stage 
of mycetoma can be successfully treated 
medically without recourse to surgery [17].
Response to treatment is assessed by grades 
[18]. Grade 1: cured, all sinuses healed 
and swelling resolved; grade 2: greatly im-

proved, all sinuses healed and less swelling; 
grade 3: improved, most sinuses healed; and 
grade 4: no change or deterioration. The 
treatment most widely used is sulfonamides 
alone or in combination with other drugs for 
6–18 months.

The 2 reported cases in our study were 
considered cured although the first patient 
had been affected for 33 years. Treatment 
remains a problem in chronic cases of myc-
etoma. In a study on 28 patients, only 9 were 
cured with medical treatment and 2 had 
relative improvement [6]. In another study, 
4 cases out of 20 treated with streptomycin 
were completely cured. It has been empha-
sized that a quick response to medical treat-
ment should not be expected and long-term 
treatment may be required [19]. Both cases 
in our study had a history of therapeutic 
and surgical treatment, which indicates the 
difficulty in diagnosing and curing the con-
dition. However, correct diagnosis and ap-
propriate treatment in our 2 cases highlight 
the fact that although eumycotic mycetoma 
needs prolonged and intensive antibacterial 
chemotherapy, even cases with extensive 
disease can be successfully treated.

Physicians should be aware that slowly 
spreading destruction of fascia, bones and 
tissues can be the key for diagnosis of myce-
toma in the early stages.


 


  


 
  



  



 
   

   


     


    
 
   




  

٢٠٠٧ ،٥ العدد عشر، الثالث املجلد العاملية، الصحة منظمة املتوسط، لشرق الصحية املجلة

  
     


  

 


 

  


  
   
      


        
  



 
   


      


      

      


 
   



     

  


   
    


   

  
   



 



     
     
 























