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Every year World Health Day is observed on 7 April to mark the founding 
of the World Health Organization (WHO). The occasion is an opportunity 
to raise awareness of key global health issues. “International health secu-
rity” is the theme this year. International health security is the rst line of 
defence against natural and man-made catastrophes that can overwhelm 
communities, countries and economies. 

World Health Day 2007 will be marked at an international level with a 
high-level debate in Singapore on 2 April. The panel will include Dr Marga-
ret Chan, the new Director-General of WHO, and Lee Hsien Loong, Prime 
Minister of Singapore. The debate will cover such potential international 
public health emergencies as avian and pandemic inuenza outbreaks, the 
spread of HIV/AIDS, humanitarian emergencies and bioterrorism.

Here in the WHO Eastern Mediterranean Region (EMR), the main is-
sues to be addressed under the theme of “International health security” are 
SARS, avian inuenza, malaria, AIDS, natural disasters such as oods and 
earthquakes, and the humanitarian consequences of conict such as are 
seen in Afghanistan, Iraq, Palestine, Sudan and Somalia. 

Two documentary lms, one on Darfur and one on the Pakistan 
earthquake will be disseminated in the countries the Region through the 
WHO Country Ofces. After the devastating 2005 earthquake in northern 
Pakistan, WHO-EMR was among the rst organizations to arrive on the 
scene. The lm documents the activities of the EMR and WHO Headquar-
ters teams as well as those of the Pakistan Federal Ministry of Health in 
dealing with the emergency, and includes interviews with many of those 
involved.

The documentary on Darfur records the visit to that area of Dr Hussein 
A. Gezairy, Regional Director, and the late Director-General of WHO, Dr 
Lee Jong-wook. The lm shows the on-the-ground activities of WHO-
EMR and other agencies such as Médecins Sans Frontières and UNICEF, 
e.g. the setting up of eye clinics. It also highlights the problems still to be 
resolved such as lack of drinking water, the need for more clinics and the 
shortage of beds in the mother and child clinic. The lm ends with a call 
for solidarity among donors. 
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Pneumonia is an inflammation of the lungs 
involving the alveolar ducts and alveolar 
sacs and associated with acute respiratory 
tract infection and recently developed ra-
diological signs [1,2]. Pneumonia ranks 
6th among the causes of death in the world 
today [3]. There are a number of different 
kinds of pneumonia: primary pneumonia, 
which is usually community-acquired, sec-
ondary pneumonia, which occurs when the 
host or lungs are diseased or weakened, 
hospital-acquired nosocomial pneumonia 
and aspiration pneumonia [4].

The pathogens causing pneumonia have 
not changed much over the years, but their 
relative importance has changed and there 
are regional differences [5]. Clinicians need 
to be aware of the major organisms causing 
community- and hospital-acquired pneu-
monia, so that therapy may be started with 
the most cost-effective and appropriate 
antibiotics [5].

Streptococcus pneumoniae is one of 
the major causes of bacterial pneumonia 
[6,7]. Pneumococci are frequently isolated 
from the nasopharynx of healthy persons 
but pneumococcal pneumonia develops as 
a result of the spread of the bacteria to the 
lower respiratory tract [8]. Mycoplasma 
pneumoniae is the primary cause of atypical 
pneumonia in young adults and children, 
second only to S. pneumoniae [9]. S. pyo-
genes may cause a variety of illnesses from 
very common ones such as pharyngitis 
to less common severe infections includ-
ing septicaemia and pneumonia [10,11]. 
Staphylococcus aureus accounts for 2.5% 
of community-acquired pneumonia and 
11% of hospital-acquired pneumonia. Hae-
mophilus influenzae is often present in the 
upper respiratory tract, particularly among 
patients with chronic obstructive pulmonary 
disease, whereas Klebsiella pneumoniae,

Escherichia coli and Pseudomonas aerugi-
nosa have emerged as pathogens of major 
importance with the introduction of potent 
antibiotics and the proliferation of inten-
sive care units. There are other etiological 
agents of pneumonia such as viruses and 
fungi [12,13]. Ruize et al. [14] described 
the mixed infection of pneumonia caused by 
more than one pathogen: these cases include 
typical and atypical pneumonia.

As there is no previous study of pneu-
monia in Basra, Iraq, this study of patients 
admitted to wards in Basra city centre was 
carried out to investigate the profile of pneu-
monia (community and hospital-acquired, 
primary and secondary, broncho- and lobar) 
and to identify the main bacterial causative 
agents of pneumonia and to study the differ-
ence in etiology between the groups.




A total of 485 patients with a clinical di-
agnosis of pneumonia were included in the 
study: age range 14 days to 87 years. These 
were all 456 patients admitted to the medi-
cal and paediatric wards of Basra General 
Hospital over the period September 1998 to 
March 2000 (community-acquired pneumo-
nia cases). The remaining 29 patients were 
those admitted to the intensive care unit, the 
dialysis unit and other surgical wards who 
developed pneumonia after 48 hours after 
admission (hospital-acquired pneumonia 
cases).

The patients’ case histories were re-
viewed by the same physician to confirm the 
diagnosis of pneumonia; other conditions 
that cause similar respiratory symptoms 
were excluded. The selection and diagnostic 
criteria for primary and secondary pneumo-
nia were a positive chest X-ray and clini-
cal features. Clinical features were cough, 
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sputum, chest pain, wheeze, haemoptysis, 
shortness of breath and fever. Primary cases 
were patients with pneumonia only. Patients 
with heart failure or pneumonia acquired 
in hospital, tuberculosis, bronchitis, cancer 
represented secondary pneumonia.

A further group of healthy patients with-
out respiratory complaints (250 males and 
250 females), age range 12 days to 88 years, 
were selected as a control group to exclude 
organisms from the normal flora cultured 
from the mouth and oropharynx.


Throat swabs (from 243 patients) and sputum 
samples (from 242 patients) were obtained 
for culture. Sputum and throat samples were 
collected daily during the study period and 
cultured according to standard methods 
[15]. Isolates were identified according to 
their culture, morphological and biochemi-
cal characteristics [16].



Of the 485 pneumonia patients 209 were 
female and 276 male. The age and sex dis-
tribution of cases is shown in Table 1. Al-
most half the cases (48.9%) were aged  15 
years and 40.4% were  5 years. Significant 

differences were found in the distribution 
by age and sex ( 2 = 6.360; P = 0.095). The 
rate of pneumonia in males was higher than 
in females (ratio 1.22:1).

Cough was the most common presenting 
symptom, followed by wheezing, shortness 
of breath, fever, sputum production chest 
pain and haemoptysis. Most patients had 
duration of illness < 1 month; only 63 pa-
tients (13.0%) suffered from illness for  1 
month. Overall 90 cases (18.5%) had other 
family members with pneumonia.


Figure 1 shows the types of microorgan-
ism detected in the whole group of patients 
with pneumonia. The most common agents 
were S. pneumoniae (43.9% of cases) and 
M. pneumoniae (19.4%). Proteus spp. was 
the lowest percentage (1.2%). The causative 
agent could not be determined for 6.8%. Tu-
berculosis (i.e. infection with M. tuberculo-
sis) was identified in 20 (4.1%) of patients; 
these were patients who presented without 
the typical clinical features of tuberculosis 
(long duration of fever, night sweat, cough, 
haemoptysis and typical X-ray findings).

A total of 324 isolates were Gram posi-
tive and 100 Gram negative not including 
M. pneumoniae and M. tuberculosis. A total 
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of 370 cases were single infections and 80 
mixed infections. The remaining 35 cases 
were unidentified.

Throat swabs taken from the 500 control 
patients showed that normal bacterial spe-
cies isolated were S. viridans, Neisseria ca-
tarrhalis, S. albus, M. orale, M. salivarium 
and M. buccale. 



In this study 41 patients (8.5%) suffered 
complications, including death or co-mor-
bidity, heart failure, lung abscesses and 
pleural effusion (Table 4). The mortal-
ity rate was 1.3% (for inpatients follow-up 
only). There were no significant differences 
in the pattern of complications by age ( 2

= 2.855; P > 0.05) or sex ( 2 = 0.307; P
> 0.05). The highest rate of complications 
was with S. pneumoniae infection (35.6%) 
(Figure 1).



The majority of cases of pneumonia (456, 
94.0%) were community-acquired. Of 
these, 348 were single infections, 74 mixed 
infections and 34 of unknown etiology. 
Nosocomial pneumonia was recorded in 29 
patients (6.0%) with 22 single infections, 
6 mixed infections and only 1 case of un-
known etiology. The relationship between 
causative agents and both kinds of pneumo-
nia is shown in Figure 2.


Bronchopneumonia was diagnosed in 370 
(76.2%) patients, while lobar pneumonia 
was diagnosed in 115 (23.7%) patients. The 
difference between the types of pneumonia 
were not statistically significant in relation 
to age ( 2 = 0.004; P = 0.99), sex ( 2 = 0.001; 
P = 0.99) or causative agent ( 2 = 4.59; P
= 0.7) (Table 2). Unidentified agents ac-
counted for 66 cases of bronchopneumonia 

(17.8%) and 3 cases of lobar pneumonia 
(2.6%).


Primary pneumonia was recorded in 393 
(81.0%) patients and secondary pneumonia 
in 92 (19.0%) patients. A higher propor-
tion of primary pneumonia was found in 
the younger age groups (  15 years) but for 
secondary pneumonia the higher proportion 
was in older age groups (> 15 years) ( 2

= 12.8; P < 0.003) (Table 3). More males 
than females had secondary pneumonia 
but the difference was not statistically sig-
nificant ( 2 = 1.4; P = 0.235). However, 
the difference was statistically significant 
in relation to both types of pneumonia and 
causative agent ( 2 = 40.67; P < 0.00001). 
S. pneumoniae and K. pneumoniae were the 
commonest pathogens causing secondary 
pneumonia. Unidentified agents accounted 
for 67 (17.0%) cases of primary pneumonia 
and 14 (15.2%) cases of secondary pneu-
monia.



Figure 3 shows the common causative 
agents in each month of the year. During 
the study period of 19 months (Figure 3), a 
high frequency of pneumonia was seen in 
the winter months especially in February, 
while August had the fewest admissions. 
M. pneumoniae was not recorded in the 
early months of the study period and but the 
frequency rose in the final months of the 
study. S. pneumoniae was the most common 
pathogen in most months of the study.



Basra General Hospital is one of the main 
referral hospitals in Basra Governorate 
with multi-specialty services for adults 
and children. This allows the inclusion of 
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cases of pneumonia in different age groups. 
Although the studied cases did not repre-
sent all cases of pneumonia in Basra over 
the period of study, they are unlikely to be 
different from the pneumonia cases in the 
general population. The bias which results 
from such a selection is probably not big 
enough to distort the results and conclusions 
of the study.

A total of 485 cases with pneumonia 
were seen during this study. The present 
study revealed a high incidence of pneu-
monia among young people, especially 
children < 5 years (40.4%). A significant 
difference was present between age groups, 
which agrees with finding reported by oth-
ers [3,14]. In the present study the incidence 
of pneumonia in males was higher than 
in females (1.22:1) possibly because of 
a difference in social status between the 
sexes. This finding is in agreement with that 

reported by others, e.g. in the United States 
of America and Thailand [3,17].

Clinical findings in conjunction with 
appropriate laboratory tests will almost 
always provide an accurate diagnosis of 
the cause of pneumonia pending results of 
definitive pathogenic bacterial diagnostic 
test. Among clinical symptoms, cough was 
the most frequent symptom in this study, 
followed by wheezing, shortness of breath, 
fever, sputum production, chest pain and 
haemoptysis, similar to that found by others 
[18,19]. Hallander et al. showed a dura-
tion of cough presentation of 100 days or 
more for pneumonia [20]; also Grayston 
reported a duration of cough for 21 days or 
more [21]. In this study most patients had 
duration of illness less than 1 month; only 
13.0% patients suffered from illness for 
over 1 month.
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Both bacteria and viruses which are 
transmitted by contact with infected respira-
tory secretions can infect a large number of 
persons in institutional settings or crowded 
places where close person-to-person contact 
is common. In this study 90 cases (18.5%) 
had other family members with pneumo-
nia.

All 29 patients with hospital-acquired 
pneumonia had serious illnesses with K. 
pneumoniae as the commonest isolated 
pathogen followed by S. pneumoniae, S. 
pyogenes, Proteus spp. (which appeared 
only in nosocomial cases) and E. coli, dis-
tributed in single and mixed infections. 
These results agree with those reported 
by some investigators [22,23] but do not 
with those who reported P. aeruginosa as 
the most common pathogen in nosocomial 
cases [24,25].

Definite evidence of the mixed infection 
with more than 1 organism was shown 
in 80 cases of community- and hospital-
acquired pneumonia. The reported rate of 
multiple infections in other pneumonia 
studies have varied widely, for example 
Fang et al. reported no instance of multiple 
infection [26]. On the other hand, Marrie 
et al. found that multiple infections were 
common (20.5%) [27]. The frequency of 

mixed infection is an important considera-
tion for determining appropriate therapy in 
pneumonia [13].

There were no differences among pa-
tients according to sex or age of each type 
of pneumonia. The most common pathogen 
was S. pneumoniae followed by M. pneu-
moniae then S. pyogenes in both types of 
pneumonia (broncho- and lobar pneumo-
nia). Kauppinen et al. [28] reported similar 
results in their study of X-ray findings of 
pneumonia in Finland. Aderele et al. men-
tioned a similar finding in their report about 
lower respiratory diseases in hospitalized 
pre-school children in Nigeria [29]. Miya-
zaki stated that H. influenzae was a common 
pathogen causing bronchopneumonia [30].

To study the disease from different 
aspects, the primary and secondary pneu-
monia cases were analysed. The results 
showed a high proportion of primary pneu-
monia cases (81.0%) compared with sec-
ondary pneumonia (19.0%). Differences 
were found in the causative agent. The 
most common pathogen causing primary 
pneumonia was S. pneumoniae followed 
by M. pneumoniae. In secondary pneumo-
nia the commonest causative agent was S.
pneumoniae followed by K. pneumoniae.
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Ruiz et al. reported many kinds of sec-
ondary pneumonia in their study which 
included pulmonary disease associated with 
community-acquired pneumonia due to S.
pneumoniae, Gram-negative bacilli and P.
aeruginosa [14]. In accordance with Ruiz et 
al. secondary pneumonia was significantly 
more common in older patients and males 
more than females, although not signifi-
cantly so [31]. Gil et al. [32] and Hahn and 
Golubjatnkov [19] found that adult-onset 
asthma was frequently associated with M.
pneumoniae and C. pneumoniae. Also, in 
a prospective study of the etiology of adult 
community-acquired cases in Singapore Hui 
et al. found more than half of the patients 
had pre-existing illness, the most common 
being diabetes mellitus (21%) [33].

Pneumonia has been studied extensively 
in many regions of the world, with variable 
results in regard to the incidence of causa-
tive agents and mortality rate. High rates 
(35.6%, 20.0%) of complications were 
produced from infection by S. pneumo-
niae and M. pneumoniae and low rates 
of complications were produced by other 
causative agents. This contrasts with other 
studies in which approximately 15% of the 
patients with pneumonia showed complica-
tions including dermatologic, renal, muscu-
loskeletal, cardiovascular, gastrointestinal 
and immunologic manifestations [34–40]. 
Complications occurred among different 
ages and in both sexes with no significant 
differences. The mortality rate in our study 
was 1.3%. The fatality rate cited in various 
studies ranged from 1.8%–95% [41–44].

The distribution of all pneumonia pa-
tients on a monthly base during the study 
period revealed that February was the 
peak month and August had the fewest 
admissions. The interval from October until 
February had a relatively high rate of pneu-
monia admissions. On the other hand, the 

most common etiology of pneumonia for 
each month was S. pneumoniae, followed 
by M. pneumoniae. Lieberman et al. [44]
and Marston et al. [3] noticed that winter, 
with its low temperature, is the main reason 
for the development of community-acquired 
pneumonia, with the exception of M. pneu-
moniae which has no seasonal predilection. 
This contrasts with Renner et al. who stated 
that M. pneumoniae, L. pneumophila and H.
influenzae had seasonal variation [45]; also 
Feikin et al. found a high incidence of M.
pneumoniae in the summer season [46].

S. pneumoniae was the most common 
pathogen (43.9%), followed by M. pneu-
moniae (19.4%), whereas H. influenzae, P. 
aeruginosa and Proteus spp. were respon-
sible for low rates of pneumonia infection. 
Several investigators have demonstrated that 
S. pneumoniae is the most common patho-
gen, with M. pneumoniae ranking second in 
children and young adults [13,47–51]. Both 
M. pneumoniae and S. pyogenes had a high 
incidence compared with S. pneumoniae,
K. pneumoniae and E. coli. These results 
agree with other reports [25,52–54]. Staph.
aureus was present in 7.6% of cases.

The incidence of tuberculosis was low in 
this study because the cases of tuberculosis 
with typical history and chest X-rays were 
excluded from the start, but 20 patients had 
atypical presentation with atypical pneumo-
nia during the study period. They initially 
received treatment on the basis of diagnosis 
of common bacterial pneumonia. They were 
then referred to hospital and were found to 
have tuberculosis by acid-fast stain of spu-
tum samples. M. tuberculosis was the most 
common pathogen (21%) in the prospective 
study of the etiology of adult community-
acquired bacterial pneumonia needing hos-
pitalization in Singapore [33]. Also, Ishida 
et al. found similar results in Japan [55].
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Diarrhoeal diseases are among the most 
common causes of death in the world [1,2]
with a greater medical and economic burden 
in developing countries. In spite of the lack 
of accurate investigations in developing 
countries, the problem of diarrhoeal dis-
eases in these regions is much greater than 
it seems [3].

Escherichia. coli, Shigella and Salmo-
nella spp. are among the most important 
agents causing diarrhoea worldwide [3]. 
At least 5 different categories of E. coli are 
responsible for diarrhoea: enterotoxigenic 
E. coli (ETEC), enterohaemorrhagic E. coli
(EHEC), enteropathogenic E. coli (EPEC), 
enteroinvasive E. coli (EIEC), and entero-
aggregative E. coli (EAEC). EHEC excrete 
potent toxins called verotoxins or Shiga 
toxins and are referred to as Shiga toxin-
producing E. coli (STEC).

The associated diseases comprise: child-
hood and traveller’s diarrhoea (ETEC), 
bloody diarrhoea and haemolytic uraemic 
syndrome (EHEC), infantile diarrhoea 
(EPEC), and bacillary dysentery-like di-
arrhoea (EIEC). EAEC has been associ-
ated with acute and persistent diarrhoea in 
children and adults in industrialized and 
developing countries in Europe, America, 
Asia and Africa [4,5].

Shigella is an important source of bacte-
rial diarrhoea in developing countries [6–8].
The most important diarrheogenic Shigella
strains are Sh. flexneri, Sh. sonnei, Sh. boy-
dii and Sh. dysenteriae and untyped Shigella
strains. Salmonella is another etiological 
factor in diarrhoea and the most common 
source of bacterial diarrhoea in developed 
countries [9]. It consists of serotypes A, B, 
C, D and S. typhi.

The pattern of major diarrhoea patho-
gens in the Islamic Republic of Iran seems 
to be different from that of many devel-

oped countries. E. coli species are the most 
frequently isolated pathogens, followed 
by Salmonella, Shigella, and Campylo-
bacter [3,7,8], while in developed coun-
tries Campylobacter is more prevalent 
[10]. Developments in molecular analysis 
techniques have increased our ability to 
identify potential enteropathogens in stool 
specimens, and, in recent years, several new 
agents have been increasingly recognized 
in association with diarrhoeal disease [10].
There is little data about the molecular epi-
demiology of these in the Islamic Republic 
of Iran. Thus we decided to investigate the 
frequency of diarrheogenic E. coli, Shigella,
Salmonella and their strains using both tra-
ditional and molecular diagnostic methods 
in patients with acute diarrhoea in Hamedan 
province.




The provincial capital, also called Hamed-
an, is located 343 km south west of Tehran 
at the foot of Mount Alvand (3580 m) in the 
Zagros range, at an altitude of 1700 m, and 
dominates the wide, fertile plain of the up-
per Qareh Su River. It has long and severe 
winters from September to May with heavy 
snow and temperate summers.


Between June 2003 and August 2003 all 
patients attending the health centres of the 
Hamedan province health network for acute 
diarrhoea were enrolled in the study. For 
every patient a fresh stool sample was taken 
and transported in less than 6 hours to the 
central laboratory in Cary-Blair transport 
medium and processed within 2 hours. All 
the specimens were examined for E. coli,
Shigella spp. and Salmonella spp.
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All samples were cultured on MacConkey 
agar, Shigella agar, Salmonella agar, xylose 
lysine decarboxylase (XLD), sorbitol Mac-
Conkey and bismuth sulfite MacConkey 
and incubated for 24 hours at 37 °C. The 
detection of Shigella and Salmonella spp. 
was conducted using traditional microbio-
logical methods and with commercial anti-
sera if necessary. Polymerase chain reaction 
(PCR) of mixed culture was used for the 
detection of diarrheogenic E. coli strains. 

DNA was extracted from the primary 
mixed culture of faecal samples and was 
subjected to 6 different PCR reactions tar-
geting STEC (stx1 and stx2 genes), ETEC 
(LT and ST toxin-producing genes), EPEC 
(eae gene), and EAEC (pCVD432 plasmid) 
respectively [10–14] (Table 1). 

For PCR, a loopful of Gram-negative 
bacterial growth was taken from the first 
streaking area of the primary culture plate 
and was suspended in 0.5 mL of sterile 
distilled water and boiled for 20 minutes. 
Extracts of DNA from mixed culture were 
subjected to PCR by 6 pair of primers tar-

geting stx1, stx2, eae, pCVD432 plasmid, 
LT and ST.

From the PCR positive primary fae-
cal culture, distinct E. coli-like and other 
Gram-negative colonies were isolated and 
tested for the presence of sequences which 
had initially given a positive result. As 
many colonies as required for finding the 
isolate carrying these particular genes were 
assayed. The isolates were subsequently 
characterized biochemically according to 
standard methods. E. coli strains that carried 
eae and were negative for stx were interpret-
ed as EPEC. The strains positive in PCR for 
pCVD432 were interpreted as EAEC, and 
those positive for stx genes as STEC. E. coli
strains positive in PCR for LT, ST or both 
were considered ETEC. Positive controls 
were E. coli EDL 933, E. coli RH 4283, E.
coli RH 4260, E. coli ATCC 35401, E. coli
43886 and E. coli ATCC 35401 and E. coli
ATCC was a negative control.


Descriptive statistics for patients were re-
ported and continuous variables were sum-
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marized as mean and standard deviation 
(SD). Patients were analysed in 2 groups: 
5 years and > 5 years. The chi-squared test 
was used to compare categorical variables 
between age groups and etiology of disease. 
The level of significance was P < 0.05. 



We collected a total of 144 samples from 
patients with acute diarrhoea: 3 samples 
could not be cultured. The male to female 
ratio of patients was 1.52:1. The mean age 
was 20.2 years (range 5 months to 90 years); 
67 patients were in the age group  5 years.

Shigella strains were isolated in 17 
(11.8%) cases: 10 Sh. flexneri, 3 Sh. sonnei,
2 Sh. boydii and 2 untyped Shigella strains. 
Shigella were found in 8 (11.9%) of the age 
group  5 years and 9 (11.7%) of the > 5 
years age group.

No Salmonella strains were isolated.
In the molecular analysis, diarrheogenic 

E. coli were detected in 37 cases (25.7%): 2 
(1.3%) EPEC, 10 (7.0%) EAEC, 22 (15.2%) 
ETEC and 15 (10.4%) (STEC).

In 14 patients (9.7%) there was co-infec-
tion: 9 patients (6.3%) had 2 or more types 
of diarrheogenic E. coli, 4 patients (3.0%) 
had 1 diarrheogenic E. coli strain and Shig-
ella and 1 patient had 2 diarrheogenic E. 
coli strains and Shigella. E. coli were found 
in 18 (26.9%) patients aged  5 years and 
24.7% of those aged > 5 years.

There was no relation between age and 
contamination with the bacterial agents. 
Furthermore such comparison was taken 
for different strains of diarrheogenic E. coli
and similar results were seen for them. On 
the other hand there were no differences 
between these diarrheogenic E. coli in these 
2 age groups. Table 2 shows the frequency 
of bacterial pathogens in the 2 age groups.



Diarrhoeal diseases are a major problem 
in the Islamic Republic of Iran, as in other 
developing countries [11,12]. Clarifica-
tion of the enteropathogens associated with 
diarrhoeal diseases in the country is an 
essential step towards the implementation 
of effective primary health care prevention 
activities against the diseases. The present 
etiological study is also meaningful in that it 
provides information on the prevalence of 3 
important enteropathogens in the Hamedan 
area of the west of the Islamic Republic of 
Iran. The specimens analysed were taken 
from patients who had diarrhoea severe 
enough to bring them to a medical facility.

E. coli spp. played an important role in 
diarrhoea in all age groups. The frequency 
of isolation of E. coli spp. was 25.7% on 
average, which is markedly higher than 
that reported in other developing countries 
(11.0% and 16.9%) (Somalia and Thai-
land) [12,13] and previously in the Islamic 
Republic of Iran (16.2%, 6.8%) [14,15]. 
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Almost all studies in this country have been 
performed on children and other age groups 
have been ignored. In this study all age 
groups were included and we did not detect 
any differences between the frequencies of 
this organism between the 2 age groups. 
So in our study, the frequency of E. coli in 
children (26.9%) was markedly higher than 
another study in the Islamic Republic of 
Iran from Islamshahr, south Tehran (6.8%) 
[15].

ETEC was detected in 22 patients 
(15.2%) and was the most common strain of 
diarrheogenic E. coli isolated, a finding that 
is consistent with previous studies which 
reported frequencies of ETEC of 22% [16].
This organism can be assumed to be one of 
the most important diarrheogenic E. coli 
strains.

The second most frequently detected 
diarrheogenic E. coli strain was STEC, 
detected in 15 cases (10.4%). In 2 studies 
the frequency of this strain was reported 
in the normal population in 2 provinces 
of the Islamic Republic of Iran (4.9% and 
0.7% of people respectively) and with a 
greater frequency in the age group < 6 
years [17,18]. Our data showed a higher 
frequency in comparison with Sweden (8%) 
where this strain is not a predominant agent 
among diarrheogenic E. coli [19]. STEC 
has an important role in fatal haemolytic 
uraemic syndrome, which is believed to be 
one of the most frequent causes of acute 
renal failure in children [20], and therefore 
more focus may be needed on the diagnosis 
of this organism using molecular methods 
such as PCR. 

The EAEC strain is a new category of 
diarrheogenic E. coli and we detected this 
pathogen in 10 patients (7%), which is 
comparable with other studies conducted 
in Thailand and Brazil, where its frequency 
among children with acute diarrhoea was 
reported to be 12% and 11% respectively 

[11,12]. This contrasts with the low fre-
quency of this organism in developed coun-
tries, for example in a study in western 
Europe its frequency was reported to be 2% 
in children with acute diarrhoea and 0% in 
individuals without diarrhoea [21].

We detected the EPEC strain in 2 pa-
tients (1.3%), and it was ranked fourth of 
the causes of diarrheogenic E. coli, whereas 
in another study in 1988 in the Islamic 
Republic of Iran this organism was the 
most frequently detected strain (31%) [16].
Despite differences between the methods 
used, this finding suggests a declining role 
of this organism in acute diarrhoea.

Shigella is a important pathogen in de-
veloping countries [13,22] and one of the 
most important causes of acute diarrhoea 
in the Islamic Republic of Iran in children 
and in adults [7,8]. The isolation frequency 
increases progressively with age [23,24]. In 
this study Shigella spp. were isolated in 17 
(11.8%) of patients. We did not find any dif-
ference between children and adults (11.8% 
versus 11.7%). In other studies, Shigella
spp. were associated with diarrhoea in chil-
dren in a relatively older age group [3].

In general, Sh. sonnei is reported to 
cause the majority of cases of shigellosis in 
industrialized countries, and in developing 
countries where hygiene is poor. The inci-
dence of other Shigella species such as Sh.
dysenteriae, Sh. boydii and Sh. flexneri are
relatively high [9]. In the present study, Sh.
flexneri and Sh. sonnei accounted for 58.8% 
and 17.6% of all Shigella isolates, respec-
tively. Considering these frequencies, the 
pattern of prevalence of each Shigella spe-
cies in the Islamic Republic of Iran can be 
considered the same as that in a developing 
country. In studies in Kuwait and Nigeria 
Sh. flexneri was also the predominant iso-
lated strain among Shigella spp. (46.0% and 
51.6%) [25,26].
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In our study we did not detect any cases 
of Salmonella infection, while in other stud-
ies in this country Salmonella was an im-
portant strain in bacterial diarrhoea (14.9%) 
with S. enteritidis, S. typhimurium, and S.
typhi as the most common species [3–15, 
27]. In a study in 1986 Salmonella was the 
most common diarrheogenic pathogen in 
our country [28] but later studies found this 
organism in second and third rank [15,27].
This finding is surprising as the reservoir of 
infection in animals constitutes the princi-
pal source of infection with Salmonella spp. 

[29] and in view of the presence of animals 
in people’s daily lives in the Islamic Repub-
lic of Iran, we expected a higher frequency 
of isolation of Salmonella spp. 



We recommend that comprehensive surveys 
are needed in different parts of the Islamic 
Republic of Iran in order to identify the 
incidence of different diarrhoeal pathogens 
in the country.
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Hepatitis C virus (HCV) is a leading cause 
of liver failure leading to liver transplanta-
tion in adults. Identified risk factors for 
HCV infection include intravenous (IV) 
drug use, exposure to infected blood prod-
ucts, and intranasal drug use [1]. High risk 
sexual activity (multiple sexual partners, 
history of sexually transmitted diseases), 
tattooing, and skin piercing have also been 
suggested to be associated with increased 
risk for HCV [2]. Whereas the overall sero-
prevalence of HCV among American adults 
has been estimated to be between 1% and 
2% [3], the prevalence of HCV has been 
shown to be as high as 80% in populations 
of adults who use IV drugs or are incarcer-
ated [4].

Because of its geographic position, the 
Islamic Republic of Iran is an important 
route for illegal drug trafficking across 
Asia. Involvement in drug trafficking is 
the principal cause of imprisonment in the 
country and every year more than 2 million 
prisoners are released from prisons. Several 
studies have provided evidence that high 
rates of high-risk behaviours (injecting 
drug use, sharing of needles and syringes, 
sexual activity, tattooing) occur in prisoners 
[5–10] and HCV infection is a major health 
problem in prisons, particularly among 
injecting drug users [11–23]. Therefore 
prisoners in the Islamic Republic of Iran are 
at high risk for transmission of HCV and 
other infections.

The aim of this paper was to establish 
the prevalence of antibodies to hepatitis C 
and describe the risk factors in drug users 
entering Lakan prison, the main prison in 
Guilan province, northern Islamic Republic 
of Iran.



We conducted a cross-sectional prevalence 
study of HCV infection in all drug users 
who were admitted to the main prison in 
Guilan province between September 2003 
and November 2003 (n = 460). We visited 
the prison in advance and described the 
aims of the study to staff and drug abusing 
prisoners. Participation in the study was 
voluntary, but no one refused to participate 
and all drug abusing prisoners were enrolled 
in the study.

A self-administered questionnaire was 
used, derived from questionnaires used 
in prison surveys in Ireland [7], Germany 
[15] and Brazil [6]. The questionnaire con-
sisted of 2 sections. Section 1 collected 
demographic data, including age, educa-
tional level, marital status and drug use 
among family members. Section 2 asked 
about behavioural characteristics that might 
have put the prisoner at risk for acquir-
ing HCV infection, such as type of drugs 
used, sharing injection equipment, skin 
tattooing, history of blood transfusion, age 
of starting drug use,  duration of incarcera-
tion, previous incarceration, and number 
of imprisonments. To ensure the reliability 
of responses, interviews were conducted in 
closed rooms by the trained co-workers of 
our team, and official staff of the prison did 
not have access to the answers of individual 
questionnaires.

From each prisoner 4 mL of blood was 
drawn and centrifuged in the prison labora-
tory. Then sera were sent for further tests to 
the central laboratory of the University of 
Guilan in cold boxes at 2 8 °C. Sera were 
screened by standard enzyme-linked immu-
nosorbent assay (ELISA) techniques with 
commercial kits from CAPTIA™ HCV 
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Ab EIA (Trinity Biotech, Bray, Ireland). 
Samples with a positive ELISA reaction to 
HCV were rechecked.


The chi-squared test was used to assess the 
association between categorical variables 
and the outcome variable HCV. Logistic 
regression analysis was performed to adjust 
for potential confounding effects on the 
exposure–outcome association. Statistical 
analysis was made with SPSS, version 11.5 
software, and the level of significance was 
taken to be P < 0.05.



Of the 460 prisoners the mean age was 34.7 
[standard deviation (SD) = 8.9] years (range 
18–65 years). The median duration of drug 
use was 7 years and the mean was 8.9 (SD 
= 7.7) years, the mean age of starting drug 
use 25.5 (SD = 7.9) years and the mean 
duration of incarceration 4.3 (SD = 4.7) 
years. All participants were male, 63.4% 
were married, 50.1% illiterate or < 5 grade 
education and 90.9% were cigarette smok-
ers (Table 1). 

The main drugs used were opium (51.7% 
of respondents), heroin (18.3%) and canna-
bis (12.4%) (Table 1). High-risk behaviours 
were common in our study population: 
17.6% were IV drug users, 56.1% intranasal 
drug users, 56.1% had skin tattoos and 
39.6% a history of shared injection equip-
ment. A history of blood transfusion was 
present in 2.2% of inmates.

The ELISA analysis showed 209 re-
spondents were positive for HCV anti-
bodies, a prevalence of 45.4% (95% CI 
43.3%–49.9%) among this group of drug 
using prisoners. This rate rose to 88.9% 
(95% CI 82.3%–95.5%) among the 81 pris-
oners who reported being IV drug abusers.
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In univariate analysis, a variety of 
behavioural variables were significantly 
associated with seropositivity for HCV, 
respectively (Table 2). An HCV positive 
result was associated with marital status, 
duration of drug use, IV drug use, ever 
shared injection equipment, duration of 
incarceration, tattoos and number of times 
in prison. 

After adjusting for confounding effects 
with logistic regression analysis, IV drug 
use, number of times in prison and having 
skin tattoos remained the significant deter-
minants of HCV infection (Table 3).



This study documents a high rate of hepa-
titis C infection among imprisoned drug 
abusers especially intravenous drugs users, 
similar to that reported in studies of prison-
ers in other countries [11–23]. This HCV 
infection rate (45.4%) is 90 times higher 
than blood donors (0.5%) from the same 
region [24].

The study highlights the risks of im-
prisonment on the behaviour of drug us-




  


   
   
   
   


  
   
   
   









   
   
   

  
   
   
    



   
   
    
    


  
   
    


  
    
    

  
   
    

  
   
    

    


  
   
    

    






ers. More than half of all prisoners had 
tattoos and 39% had ever shared injection 
equipment. In prisons, syringes and tattoo 
equipment tends to be used by many indi-
viduals. Thus, the risk of contamination by 
bloodborne viruses is much higher in prison 
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than outside where equipment is usually 
shared with only 1 or 2 other people [15]. In 
most prisons, it is difficult to entirely pre-
vent injecting drug use; however, the risks 
of injection with contaminated equipment 
could be substantially reduced if sterile 
injection equipment was available. In a few 
countries, sterile injection equipment has 
been provided in prisons and initial evalua-
tion has not shown adverse effects such as 
increased injecting drug use [15].

The high HCV prevalence among drug 
users who had drug use for less than 1 year 
suggests that they become HCV infected 
soon after they start drug use.

In this study, duration of incarcera-
tion correlated with HCV infection, as 
reported in a number of previous studies 
[13,14,20,22,23]. We found that previous 
imprisonment was a significant risk factor 
for HCV infection, suggesting that meas-
ures to minimize the spread of hepatitis 
within prisons are essential.

A high prevalence of HCV infection was 
also found in non-intravenous drugs users. 

Unfortunately, the social and cultural con-
text of the Islamic Republic of Iran deterred 
the researchers from attempting to obtain 
information on sexual risk behaviour. Thus, 
having skin tattoos was the only independ-
ent risk factor identified for the presence 
of HCV antibodies in respondents who had 
never used injected drugs. Researchers have 
reported the presence of hepatitis C antibod-
ies in an individual with a tattoo but no other 
risk factors [25].

In this study, marital status correlated 
with HCV infection and high rate of infec-
tion was shown among single men. This 
may be due to a higher rate of risky behav-
iour among this group in comparison to 
married participants such as having tattoos 
(64.1% versus 51.9%) and injecting drug 
use (26.0% versus 13.9%). It should also be 
mentioned that single men are more likely 
to engage in risky sexual behaviour. 

Finally, injecting drug use was by far 
the most important risk factor for hepatitis 
C and this is in agreement with other studies 
[6–10,12–15,17,19–23].

Some limitations of our study should 
be considered as in other cross-sectional 
studies. Increased risk associated with ex-
posure to prison is probably because of 
the high-risk injection practices adopted in 
prison (such as sharing a small number of 
equipment with a large number of inmates) 
rather than spending time in prison in itself. 
Although care was taken to minimize bias 
and preserve confidentiality, we were aware 
of the sensitivity of the issues, particularly 
in the area of illicit drug use. The study was 
also unable to investigate sexual behaviour. 

Despite these limitations, we believe 
that this study has important public health 
implications:
• As many drug users spend time in prison, 

it is an appropriate point for intervention 
to break the cycle of infection by edu-
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cating them about the risks of hepatitis 
transmission.

• As imprisonment leads to high-risk 
practices, this survey points to the need 
for increased infection control and harm 
reduction measures in prisons. 

• Screening for HCV infection in prison 
entrants and educational programmes to 
encourage discontinuation of high-risk 
behaviours might help curtail the rise in 
HCV infection in incarcerated popula-
tions.
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Hepatic encephalopathy (HE) continues to 
be a major clinical problem. In patients with 
cirrhosis, the child classification recognizes 
the prognostic significance of HE [1]. Al-
terations in the opioid system have been re-
ported in patients with liver disease. Plasma 
met-enkephalin and leu-enkephalin levels 
have been found to be higher in patients 
with cirrhosis [2], and met-enkephalin  to be 
elevated in plasma in acute liver disease [3].
Changes in the opioid system in the central 
nervous system have been reported in 2 
animal models of fulminant hepatic failure 
[4,5]. Opioid peptides may contribute to 
some of the manifestations of chronic liver 
disease, such as fatigue [2], pruritis [6,7],
ascites [8] and HE [4].

Opioid peptides are neuroactive sub-
stances that are found in the central nervous 
system and in peripheral tissues [9]. They 
coexist in the central nervous system with 
various neurotransmitters and may modu-
late their effects [10,11]. Opioid peptides 
interact in the central nervous system with 
a wide variety of neurotransmitter sys-
tems, including the gamma-aminobutyric 
acidergic, serotoninergic, dopaminergic 
and nor-adrenergic systems, all of which 
have been implicated in the multifactorial 
pathogenesis of HE [12]. HE is a metabolic 
encephalopathy characterized by neural 
inhibition [13] and there is evidence that 
opioid peptides may function as inhibi-
tory neuromodulators [14,15]. As it is well 
known that patients with liver cirrhosis are 
hypersensitive to the neuroinhibitory effects 
of morphine [16,17], it is possible that opi-
oid peptides in the central nervous system 
are implicated in some of the manifestations 
of HE. A pathophysiological link between 
the opioid system and HE is further sup-
ported by a demonstration that the opioid 
receptor antagonist naloxone induces amel-

ioration of human HE [18,19] and improve-
ment of HE in a rat model with fulminant 
hepatic failure [4].

This study, therefore, addressed the 
pathophysiological importance of the opioid 
system in human HE. Three representative 
opioid ligands were measured in plasma 
of patients with various grades of HE and 
compared to control subjects and cirrhotic 
patients.



A total of 73 subjects attending the Theodor 
Bilharz Research Institute between October 
2003 and November 2004 were enrolled in 
the study, and were divided into 3 groups. 
Group I consisted of 10 “healthy” controls, 
age- and sex-matched with the liver cir-
rhosis and HE patients to control for these 
variables. The control group was limited 
to 10 because of cost considerations. The 
controls were recruited from the outpatient 
clinic where they were attending for check-
up. Group II consisted of 14 patients with 
liver cirrhosis without HE: 7 were classified 
as Child–Pugh class B and 7 as Child–Pugh 
class C. The etiology of cirrhosis was hepa-
titis C in 10 of these patients, hepatitis B in 2 
patients, mixed hepatitis B and C in 1 patient 
and autoimmune in 1 patient. Group III con-
sisted of 49 patients with various grades of 
HE: 12 patients had HE grade I, 10 had HE 
grade II, 13 had HE grade III and 14 patients 
had HE grade IV. The predisposing factors 
for HE were identified as haematemesis in 
12 patients, infection including spontaneous 
bacterial peritonitis in 17 patients, electro-
lyte disturbance either caused by the use of 
diuretics or by vomiting and diarrhoea in 
10 patients and paracentesis in 7 patients. 
No predisposing factor was identified in 3 
of these patients. The etiology of HE was 
hepatitis B in 12 of these patients, hepatitis 
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C in 27 patients, mixed hepatitis B and C 
in 2 patients, autoimmune in 2 patients and 
unknown etiology in 6 patients.

The diagnosis of HE was based on clini-
cal criteria, and its severity was assessed by 
the West Haven Criteria for grading of men-
tal status [20], which is based on changes 
of consciousness, intellectual function, and 
behaviour.

All patients underwent the following: 
full history taking, general abdominal ex-
amination, abdominal ultrasonography, 
upper endoscopy, and laboratory investiga-
tions. Liver biopsy was performed where 
feasible for cirrhosis and HE patients and 
histopathological examination carried out.

Venous blood samples were collected 
using plain tubes for routine tests and chilled 
polyethylene tubes containing aprotinin 
and/or ethylenediaminetetra-acetic acid 
(EDTA). Tubes were put on ice and blood 
samples were spun within 30 minutes at 
1600 × g for 15 minutes at 0 ºC. Ammonia 
assay was carried out immediately. The 
remaining plasma was stored at –60 ºC until 
further processing.

Liver function tests including serum 
aminotransferases, alkaline phosphatase, 
albumin, bilirubin and prothrombin time 
concentration were measured by conven-
tional methods. Seromarkers of hepatitis 
B [hepatitis B surface antigen (HBsAg) 
and hepatitis B surface antibody (HBsAb)] 
were assayed by enzyme-linked immuno-
sorbent assay (ELISA) (Boehringer Mann-
heim, Germany) and those of hepatitis C by 
hepatitis C virus (HCV) antibodies (Murex 
Diagnostics, France, Version III ELISA) 
and HCV mRNA by polymerase chain reac-
tion. For determination of plasma ammonia 
levels we used an enzymatic UV-assay 
(Randox, United Kingdom) [21].

The levels of the opioid ligands met-
enkephalin, -endorphin and leu-enkephalin 
were measured in extracted plasma. Plasma 

extractions were performed as described 
previously [22], with some modifications. 
Briefly, isolation of opioid peptides from 
plasma was performed by adding 1% tri-
fluoroacetic acid (TFA) (Merck, Darmstadt, 
Germany) to the plasma and then samples 
were centrifuged. The plasma solution was 
loaded on to pretreated C18 Sep-Pak col-
umns (Waters, Milford, United States of 
America). The columns were washed twice 
with 1% TFA and then the peptide was 
eluted slowly with 60% acetonitrile in 1% 
TFA. The eluates were evaporated and the 
dried samples were reconstituted as required 
for the radioimmunoassay.

Plasma opioid peptides were deter-
mined by commercially available radio-
immunoassay kits for met-enkephalin, 

-endorphin and leu-enkephalin (Penin-
sula Laboratories Inc, Division of Bachem, 
United States of America) according to 
the instructions provided with each kit. 
The efficiency of the peptide extraction 
from plasma was approximately 80%, the 
reported data were corrected for extraction 
efficiency.

The sensitivities of the assays were 270 
pg/tube for met-enkephalin, 13 ng/tube for 

-endorphin and 9 pg/tube for leu-enkepha-
lin. Intra-assay variance for all peptides was 

 5%.


Numerical data were expressed as mean 
and standard deviation (SD). Multiple inter-
group comparisons were made by using 
one-way ANOVA. If a significant change 
was found in intergroup comparisons, post-
hoc multiple comparison analysis with 
Tukey–Kramer multiple comparison test 
was performed. Correlation was computed 
using Spearman correlation coefficient. 
P-values < 0.05 were considered signifi-
cant. SPSS, version 10 was used for data 
analysis.
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There was a significant increase in mean 
venous plasma ammonia levels in HE 
grade I patients (110.8 mol/L, SD 12.6), 
grade II (164.4 mol/L, SD 10.5), grade III 
(184.1 mol/L, SD 14) and grade IV (279.5 

mol/L, SD 16.2) patients compared to both 
the control group (30.2 mol/L, SD 10.1) 
and the cirrhosis group (43.2 mol/L, SD 
10.3) groups (P < 0.01) (Table 1, Figure 
1A). In addition, there was a significant dif-
ference between HE grade II patients com-
pared to grade I patients (P < 0.01). Plasma 
ammonia was significantly higher in HE 
grades III and VI patients compared to 
grade II patients (P < 0.01) and in HE grade 
IV patients compared to grade III patients 
(P < 0.01). Figure 2A shows that ammonia 
levels correlated with the severity of hepatic 
encephalopathy (r = 0.944, P < 0.001).

Plasma met-enkephalin levels were sig-
nificantly higher (P < 0.01) in patients with 
cirrhosis (44 pg/mL, SD 11.1), HE grade I 
patients (63.7 pg/mL, SD 5.3), HE grade II 
patients (69.7 pg/mL, SD 8.1), HE grade 
III patients (90.6 pg/mL, SD 10.6), HE 
grade IV patients (133.2 pg/mL, SD 9.6) 
compared to controls (24.6 pg/mL, SD 3.2) 
(Table 1, Figure 1B).

Plasma met-enkephalin levels were sig-
nificantly higher in HE grade III patients 
than both HE grade I and II patients (P <
0.01). Also, the differences between met-
enkephalin levels in patients with HE grade 
IV and either HE grades I, II or III were 
significant (P < 0.01).

Met-enkephalin levels correlated with 
severity of hepatic encephalopathy (r = 
0.908, P < 0.001) (Figure 2B).

Beta-endorphin levels did not show any 
statistically significance differences be-
tween the studied groups (Table 1, Figure 
1C).

The mean elevation of plasma leu-
enkephalin (pg/mL) was statistically signif-
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icant (P < 0.01) in HE grade II (2.2 pg/mL, 
SD 0.7), grade III (2.9 pg/mL, SD 0.8) and 
grade IV (3.8 pg/mL, SD 1.1) patients as 

compared to controls (0.8 pg/mL, SD 0.1), 
patients with cirrhosis (0.6 pg/mL, SD 0.2) 
and HE grade I patients (0.8 pg/mL, SD 
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0.4) (Table 1, Figure 1D). Significant dif-
ferences were found between HE grade IV 
patients and both HE grade II, III patients 
(P < 0.01).

Again, plasma leu-enkephalin levels 
correlated with severity of hepatic encepha-
lopathy (r = 0.823, P < 0.001) (Figure 2C).



In the present study, venous ammonia as well 
as 3 prototype opioid ligands, met-enkepha-
lin, leu-enkephalin and -endorphin, were 
measured in patients with various grades 
of HE as compared to control subjects and 
cirrhotic patients. 

Our finding that ammonia levels cor-
related with the severity of hepatic en-
cephalopathy (r = 0.944, P < 0.001) is in 
agreement with Ong et al., who also found 
that venous sampling was adequate for 
ammonia measurement and that there was 
no additional advantage of measuring the 
partial pressure of ammonia compared to 
total ammonia [23]. Conversely, other re-
searchers have found that arterial ammonia 
levels are more accurate than venous val-
ues, but still correlate poorly with severity 
of HE and that scoring of ammonia levels 
is arbitrary [24]. Despite the significant 
correlation between partial pressure of am-
monia and HE, Nicolao et al. suggested that 
neither partial pressure of ammonia nor 
arterial ammonia are, from the clinical point 
of view, more useful than venous ammonia; 
all 3 determinations being limited both for 
the diagnosis of HE and for the clinical 
management of patients [25].

The finding of elevated plasma met-
enkephalin levels in patients with cirrhosis 
is in accordance with the data reported by 
Thornton and Losowsky [2]. They addressed 
met-enkephalin levels in patients with pri-
mary biliary cirrhosis, where the presence 
of cholestasis may be linked to elevated 
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met-enkephalin levels [4,7]. Conversely, 
Yurdaydin et al. found met-enkephalin lev-
els unchanged in patients with cirrhosis 
and they suggested that diminished hepatic 
clearance secondary to the liver damage of 
cirrhosis does not significantly contribute to 
the elevated levels of plasma met-enkepha-
lin in HE [26].

Our findings also concur with other 
researchers who have found an elevation 
of plasma met-enkephalin levels in pa-
tients with HE as compared to controls; the 
increase was mainly observed in patients 
with HE grades III and IV, while in grades 
I and II plasma met-enkephalin  overlapped 
with those of healthy controls [26]. The 
changes in plasma met-enkephalin levels 
in the Yurdaydin study were of the same 
magnitude as those reported in patients with 
acute liver disease [3]. Our data on met-
enkephalin levels are also in line with data 
reported in an animal model of HE [3]. In 
our study met-enkephalin levels correlated 
with severity of HE which is in agreement 
with others [4].

We suggest that increased plasma met-
enkephalin levels in patients with HE may 
be secondary to increased secretion or di-
minished hepatic clearance or both [3]. Po-
tential sources of increased met-enkephalin 
secretion may be the adrenal glands [27],
the gut [28], the sympathetic nerves [29]
and the liver [30].

Beta-endorphin levels did not show any 
statistically significance differences be-
tween the studied groups, which supports 
previous findings in patients with cirrhosis 
[26]. However, these results are at variance 
with studies in different animal models 
[4,5], and the findings may be species or 
model dependent.

The mean elevation of plasma leu-
enkephalin was statistically significant in 
HE grades II, III and grade IV patients as 
compared to controls, patients with cir-
rhosis and HE grade I patients. Significant 
differences were also found between HE 
grade IV patients and both HE grade II and 
III patients. This is in contrast to published 
data obtained from patients with cirrhosis 
without HE where the difference between 
studied groups was not significant [2]. Also, 
other researchers have found no statistically 
significant differences between plasma leu-
enkephalin levels in patients with HE and 
healthy controls [26]. In addition, we found 
that plasma leu-enkephalin levels correlated 
with severity of hepatic encephalopathy.

Patients with liver disease have in-
creased plasma concentrations of the en-
dogenous opioid peptides met-enkephalin 
and leu-enkephalin [2]. Nalmefene, a spe-
cific opioid antagonist devoid of agonist 
activity, was given to patients with cirrhosis 
and clinical manifestations of the hepatic 
disease improved, indicating that blocking 
opioid receptors has an effect on some of 
the metabolic abnormalities of liver disease 
[17,19].

Overall, the results of our study suggest 
that changes may occur in the activity of 
the opioid system in HE and may be pri-
marily linked to the enkephalin pentapep-
tides. This line of reasoning suggests that 
the finding of significantly elevated levels 
of met-enkephalin and leu-enkephalin in 
the plasma of humans with HE implies a 
pathophysiological role for opioids in HE, 
and this should provide a rationale for the 
study of opioid receptor antagonists in the 
treatment of HE.
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Sickle-cell anaemia (SCA) was first rec-
ognized as a haematological disorder more 
than 90 years ago [1]. The sickle-cell gene, 
haemoglobin S (HbS), is widespread; the 
highest incidences are found in equato-
rial Africa, parts of Sicily and Southern 
Italy, Northern Greece, Southern Turkey, 
the Middle East, Saudi Arabia (especially 
the Eastern province) and much of central 
India [2,3]. Progress in understanding of 
the disease was initially slow, but molecular 
research has led to advances in understand-
ing the genetics, evolution and history of 
the disease. Unfortunately, despite these ad-
vances, the precise pathogenesis of the most 
common complication, vaso-occlusive cri-
sis, has not yet been elucidated [1].

In Saudi Arabia, SCA is present through-
out the country and is common in the East-
ern and Southern regions, the frequency of 
the HbS gene being 25% in the Qatif oasis 
(Eastern province) [2]. Data from several 
studies indicate that in the Eastern province 
20%–30% of newborns are heterozygous 
for the gene and 1.6%–2.3% may be ho-
mozygous, so the frequency of homozygos-
ity for the sickle-cell gene should be around 
1% [4]. One study showed overall preva-
lence of HbS homozygotes was 1.058% 
and HbS heterozygotes was 7.356%, with 
the Eastern province having the highest 
frequency [5].

The underlying pathophysiology of 
many of the clinical complications of SCA 
is poorly understood. It seems to be a multi-
factorial process involving increased blood 
viscosity, reduced red cell deformability, 
abnormal red cell adhesive properties, en-
dothelial intimal proliferation, bone marrow 
or fat embolism and a chronic hypercoagula-
ble state [6]. Numerous investigations have 
been conducted to elucidate the mechanisms 
responsible for the prothrombotic state.

Some reports on SCA patients during the 
steady state have shown increased platelet 
aggregability, elevated beta thromboglobu-
lin, reduced levels of protein C (PC) and 
protein S (PS). Antithrombin (AT) III has 
been reported to be elevated, normal and 
reduced [7,8]. The changes reported during 
sickle-cell crisis included reduced anti-
thrombin III levels [7,8]. Many conflicting 
reports concerning the physiological anti-
coagulants have been presented. Reduced 
PC and PS levels have been noted in the 
steady state [8–11], although some studies 
have reported no significant difference be-
tween steady state and vaso-occlusive crisis 
[10,12]. In contrast, significantly reduced 
levels in crisis compared to steady state have 
been also reported [8]. Antithrombin III has 
been reported to be significantly elevated 
in the steady state [8]. Other studies found 
normal levels [11,12]. There have been 
conflicting reports concerning differences 
between steady state and vaso-occlusive 
crisis levels [7,8,11].

Normal as well as decreased platelet 
aggregation has been reported in the steady 
state, while during vaso-occlusive crisis 
aggregation was reported to be diminished 
[7,8,13–15].

There is considerable evidence now 
that SCA is a hypercoagulable condition, 
especially in the steady state. This has been 
attributed to procoagulant properties of 
sickle red blood cells and their abnormal 
adherence to vascular endothelium as well 
as increased thrombin activity with defects 
in fibrinolysis [6,8].

The main objectives of this study were 
to assess platelet aggregation patterns and 
levels of PC, PS and AT III in SCA patients 
in the steady state and in vaso-occlusive 
crisis.
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This study was carried out during the period 
January 2002–December 2004 at King Fahd 
Hospital of the University, Al-Khobar, one 
of the main cities in the Eastern province. 

The participants in this study were adults 
(over 18 years) with SCA attending the hae-
matology outpatient department and those 
who were admitted via the emergency room 
with vaso-occlusive crisis. Diagnosis was 
made on clinical grounds and by standard 
laboratory methods. Patients with a history 
of taking hydroxyurea were excluded from 
the study.

We randomly selected SCA patients 
in the steady state during their follow-up 
visits to the outpatient department (Group 
1) and explained the study to them. About 
50–60 patients were approached but a few 
changed their minds or did not show up. 
Any haemolysed or lipaemic blood samples 
were rejected. Data were complete for 30 
participants in this group.

Group 2 comprised patients with vaso-
occlusive crisis, selected during admission 
or while attending the emergency room. 
Many of these patients were admitted and 
discharged from the emergency room be-
fore we could complete the investigations. 
A number of patients had collapsed veins, 
making blood extraction difficult. In all, this 
group comprised 30 patients for whom all 
data were complete.

We also randomly selected 36 healthy 
volunteers (hospital staff, medical students 
and 10 male blood donors) as controls 
(Group 3). They comprised 20 males and 
16 females aged 21–42 years without any 
history of thromboembolic disease and not 
on any medication. There were no refusals 
to participate. They were examined and the 
blood samples processed in the same time 
period as the specimens from patients.

A specially designed form was used 
to record patients’ data, i.e. name, medi-

cal record number, age, sex, presence of 
splenomegaly, haemoglobin level, haemo-
globin electrophoresis pattern, history of 
number of crises per year, frequency of 
blood transfusion, history of major throm-
botic problems in patients or family mem-
bers and history of hydroxyurea treatment 
(negative in all the patients tested). Data 
was taken from the hospital files and labora-
tory computer records.

Blood samples were collected from all 
participants with a minimum of stasis. Nine 
volumes of blood were added to 1 volume 
of sodium citrate (3.8%) for measurement 
of AT III, PC and PS. Samples were taken 
without delay to the haematology labora-
tory where plasma was separated and sam-
ples were either processed immediately 
or frozen to be tested in batches at a later 
stage. At testing, samples were thawed at 
37 °C and tested within 1 hour. Any haemo-
lysed or lipaemic samples were rejected. 
AT III, PC and PS functional assays were 
performed on a Dade Behring coagulation 
timer (Dade Behring, Marburg, Germany), 
and determined according to the manufac-
turer’s instructions. 

For platelet aggregation studies, a second 
sample of 9 mL venous blood was drawn 
and added to 1 mL 0.11% sodium citrate 
in a plastic tube. Platelet-rich plasma was 
obtained by centrifuging at room tempera-
ture for 10 minutes at 150 g. The platelet-
rich plasma was carefully removed using a 
plastic pipette to avoid any contamination 
with red cells or buffy coat and placed in 
a stoppered plastic tube at room tempera-
ture. Platelet-poor plasma was prepared by 
centrifuging the remaining blood specimen 
for 15–20 minutes at 1500–2000 g. Platelet 
aggregation was done using a Bio/Data 
PAP-4 aggregation instrument (Bio/Data 
Corporation, Pennsylvania, United States 
of America), according to standard methods 
[16].
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Results were entered into the computer 
using SPSS, version 10. Descriptive sta-
tistics, mean and standard deviation, were 
determined. The statistical significance 
of the difference in the mean of the stud-
ied groups was obtained using the t-test 
or Mann–Whitney test, depending on the 
normality of the data. Analysis of vari-
ance using Dunnett’s test or the Kruskal–
Wallis test was used to compare the 3 groups 
simultaneously.

P-value < 0.05 was considered signifi-
cant throughout the study. 



There were a total of 30 SCA patients stud-
ied in the steady state (Group 1) (21 males, 
9 females). Mean age was 24.53 [standard 
deviation (SD) 6.85] years. Thirty patients, 
11 females and 19 males, mean age 25.97 
(SD 7.72) years, were also studied during 
admission and/or emergency room visit for 
vaso-occlusive crisis (Group 2). The con-
trol group (Group 3) comprised 36 normal 
healthy adults, 20 males and 16 females, 
mean age 30.00 (SD 6.62) years. 

The haemoglobin electrophoresis pat-
tern in the majority of cases was HbS in 
association with haemoglobin F (HbF) and 
haemoglobin A2. Six patients were double 
heterozygotes for SCA and -thalassaemia
(HbS/ 0). The steady state haemoglobin 
levels in these patients ranged from 6.4 g/
dL to 10.7 g/dL. 

The control group had a statistically sig-
nificantly higher level of AT III, PC and PS 
levels and all platelet aggregation variables 
except for adrenaline compared to the SCA 
patients (Groups 1 and 2) (P-value < 0.05) 
(Table 1).

There was no statistically significant dif-
ference in the levels of any of the variables 

(AT III, PC, PS and platelet aggregation) 
between the SCA patients in the steady state 
(Group 1) and those in vaso-occlusive crisis 
(Group 2) (Table 1). 

In Group I, there was no significant 
difference between males and females re-
garding physiological anticoagulants and 
platelet aggregation variables except for 
collagen and ristocetin: the values for males 
[mean 72.29% (SD 11.84) for collagen; 
mean 78.43% (SD 10.70) for ristocetin] 
were significantly higher than those for fe-
males [mean 61.00% (SD 10.44), P = 0.02 
for collagen; mean 70.00% (SD 6.10), P
= 0.036 for ristocetin]. In Group 2, there 
was no significant difference between these 
values for males and females. 

The normal (reference) ranges for our 
laboratory for the methods and reagents 
used are:
• AT III (functional activity) 80%–120%
• PC (functional activity) 70%–130%
• PS (functional activity) 65%–140%
• platelet aggregation 40%–100%.



Coagulation changes in SCA and their in-
volvement in the pathogenesis of vaso-
occlusive crisis have been the subject of 
conflicting reports. The possible role of 
platelet activation, platelet aggregation or 
platelet abnormalities, as well as the role 
of clotting factors, in the pathogenesis of 
vaso-occlusive phenomena has generated 
much interest and research. In one study, 
aggregation in response to adrenaline, col-
lagen and adenosine diphosphate (ADP) in 
children with SCA was similar to, or not 
significantly different from, normal con-
trols. Additionally, there was no increase in 
malondialdehyde generation, which is not 
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consistent with the occurrence of a marked 
degree of platelet activation in SCA [14].

In our study, there was a statistically 
significant difference between normal 
controls and SCA patients for all platelet 
aggregation variables except adrenaline. 
Why only adrenaline does not differ can-
not be explained; further studies would be 
needed. It has been suggested that reduced 
responsiveness to platelet aggregating 
agents reflects ongoing in vivo platelet ac-
tivation and secretion, leading to depletion 
of platelet granule stores [13]. Stuart et al. 
reported no difference in platelet response 
to ADP in children with steady state SCA 
and normal controls; aggregation with ADP 
was, however, significantly lower during 
vaso-occlusive crisis than in the steady 
state [17]. In contrast to adults, it appears 
that platelet aggregability in children with 
steady state SCA has generally been re-

ported to be normal or reduced [13]. On 
the other hand, Francis reported increased 
platelet aggregability in adults in the steady 
state [8]. Haut et al., however, reported 
normal aggregation in response to ADP, 
adrenaline, collagen and thrombin in adults 
with SCA [18].

Platelet aggregability during vaso-
occlusive crisis has not been as extensively 
investigated as in the steady state. Our 
results concur with other published reports 
in that there was no significant difference 
between the steady state and vaso-occlusive 
crisis, and to some extent resembled the 
study by Buchanan and Holtkamp, who re-
ported no significant differences in aggrega-
tion to adrenaline, ADP and collagen [13].
A study on SCA children, however, showed 
abnormal aggregation response to ristocetin 
but no significant differences with other 
agonists, compared to the control group, 
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as well as no difference between steady 
state and vaso-occlusive crisis [7]. Again, 
the significance of abnormal response to 
ristocetin alone is difficult to explain.

Reports concerning PC, PS and AT III 
have been even more debatable. Significant-
ly reduced levels of PC and PS in SCA were 
shown in a 1991 study; the greatest level of 
deficiency was seen in patients with severe 
disease [9]. As in our study, however, there 
was no significant difference in the patients 
during the steady state and during episodes 
of vaso-occlusive crisis. In a study on chil-
dren with SCA, PC and PS levels were 
reduced compared to the controls, while AT 
III levels did not differ [6]. Westerman et 
al. showed that PC and PS levels were de-
creased, but again they found no significant 
difference between steady state and vaso-
occlusive crisis [19]. In another study on 
children with SCA, there was no significant 
difference in AT III levels when comparing 
steady state, final day of crisis and normal 
controls [7]. Karayalcin and Lanzkowsky, 
however, reported that mean PC levels were 
lower in HbSS (homozygous) children and 
adults and fell even lower during episodes 
of vaso-occlusive crisis [20].

These reports are rather inconclusive 
and conflicting and the studies were done 
in different settings. The significance and 
sources of coagulation abnormalities and 
their relationship to clinical severity and 
thromboembolic events in sickle-cell dis-
ease are not clear. Our study showed that 
the values of AT III, PC and PS in SCA 
patients were lower than in the controls, but 
there was no significant difference between 
SCA patients in the steady state and those in 

vaso-occlusive crisis, in concurrence with 
many previous studies.

The role of platelet activation or hyper-
activity in patients with sickle-cell disease, 
during vaso-occlusive crisis using mono-
clonal antibodies to activation dependent 
antigens as well as plasma levels of platelet 
alpha granule constituents, -thromboglob-
ulin and platelet factor 4, which have been 
studied and shown to be increased in these 
patients as well as during crisis [21,22].

There was, however, no indication in 
this study or in previous studies whether the 
haemostatic abnormalities are primary or 
secondary, and it has not yet been demon-
strated that they play a major role in vaso-
occlusive crisis [8,12,15,17,21]. It does 
appear that changes in platelet aggregation 
and/or coagulation changes may play some 
role. What, and to what extent, still needs 
further research. 

Although the number of patients stud-
ied was small, further studies would be 
interesting especially if they compared the 
same patients during steady state and during 
vaso-occlusive events, as well as comparing 
daily levels while patients were recovering 
from any vaso-occlusive event. 
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Vitamin A deficiency (VAD) is one of the 
commonest nutritional deficiency disorders 
in the world [1]; the deficiency causes pre-
ventable blindness in children, increases the 
risk of severe illness, and can even be fatal 
owing to infections such as diarrhoea, mea-
sles and respiratory tract infection. VAD is 
a public health problem in 118 countries, 
especially in Africa and South-East Asia 
[2,3]. The World Health Organization has 
estimated that over 250 million children 
worldwide have deficient vitamin A stores 
[1]. The sub-clinical form of VAD has been 
seen in patients who, despite having no 
evident clinical signs or symptoms, suffer 
from many functional problems [4]. It is 
estimated that the ratio of clinical to sub-
clinical forms of VAD is 1:10 [5].

Studies have been conducted in sev-
eral provinces of the Islamic Republic of 
Iran to assess VAD. In Sistan-Baluchistan 
province, 20% of students had xerosis con-
junctivae and xerosis corneae. In Tehran 
province, 35% of male infants and 21% of 
female infants had low serum retinol. In 
Semnan province, only 12% of rural and 
40% of urban inhabitants received adequate 
daily vitamin A. In southern and western 
provinces, clinical manifestations of VAD 
were Bitot spots and xerophthalmia. In 
Kordestan province, prevalence of Bitot 
spots was 21% [6].

Prevalence of VAD differs in differ-
ent countries, being high in Pakistan, Af-
ghanistan and Iraq [7,8]. These countries 
have programmes implementing universal 
vitamin A supplementation. One study to 
assess the vitamin A status of 532 children 
with an age range of 6–60 months who lived 
in slum areas of Karachi, Pakistan found 
that a significant number had low vitamin 
A levels, and thus may have been at risk 
[7]. Another study in southern Iraq reported 

that most children 0–5 years of age had both 
acute and chronic malnutrition [8].

It is hoped that with improvements in 
the implementation of these programmes, 
annually around 1–2 million children aged 
1–4 years will be saved [5]. Although the 
highest prevalence of VAD is seen in pre-
school children and in pregnant and lac-
tating women, sub-clinical VAD is also 
common in schoolchildren and adolescents 
in some settings. 

The main causes of VAD in the develop-
ing world are insufficient intake of vitamin 
A and poor bioavailability of provitamin 
A sources such as vegetables and fruits. 
In many of the developing countries, up to 
90% of the vitamin A in the diet is of plant 
origin [1].

A number of different methods, clini-
cal, biological and histological, have been 
used for evaluation of vitamin A status. 
Other methods not generally used include 
measuring retinol in teardrops and pupillary 
dark adaptation. Measurement of serum 
levels of vitamin A requires well-developed 
laboratory techniques and expert techni-
cians. Since measurement of serum retinol 
concentration is carried out in the better 
laboratories in the large cities, it can be ex-
pensive, particularly during the hot months 
when transportation is an issue (retinol is 
unstable on exposure to heat and light). In 
healthy individuals, serum retinol concen-
trations are homeostatically controlled and 
do not begin to decline until liver reserves 
of vitamin A become dangerously low [9].
In addition, this method is not useful for 
diagnosis in the early stages of VAD [10].

Other methods, such as the relative dose 
response and modified relative dose re-
sponse, can reflect liver reserves of vitamin 
A, but these are not good choices for assess-
ment of vitamin A status in epidemiological 
surveys.
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In developing countries, conjunctival 
impression cytology (CIC) is considered 
most appropriate for the diagnosis of VAD 
[11]. The most important advantage of the 
technique is its ability to demonstrate the 
condition in the early stages. In mild VAD 
it has been seen that histological abnor-
malities of the bulbar conjunctiva, including 
separation and distortion of epithelial cells 
and losses of mucin-secreting goblet cells, 
occur.

In this technique, a strip of cellulose 
acetate filter paper is gently applied to 
the temporal bulbar conjunctiva for 2–3 
seconds. After removal, the specimen is 
placed in fixative and transferred to the 
laboratory for staining and assessment. The 
specimen is microscopically examined for 
the presence and density of goblet cells or 
mucin spots and density, size and shape of 
epithelial cells in relation to specimen area 
or number of microscopic fields. It has been 
demonstrated that CIC is a reliable and ob-
jective test for the assessment of vitamin A 
status. One study comparing impression cy-
tology with serum vitamin A concentration 
reported CIC to be a simple and specific test 
for diagnosis of VAD [4].

Other studies that compared CIC results 
and other indices of vitamin A status con-
firm the validity of CIC [12,13]. An Indo-
nesian study reported close correlation with 
serum vitamin A levels [13]. The evidence 
indicates that this technique is a feasible 
and reliable indicator of vitamin A status, 
appropriate for survey use. 

It has been suggested that a prevalence 
of 20% for VAD constitutes a public health 
problem [12]. Studies from Asia using CIC 
suggest an abnormal 30% prevalence, com-
parable to the serological data [12].

Abnormal cytology, which is a common 
result of vitamin A deficiency, has also 
been associated with health risks such as 

respiratory infection, persistent diarrhoea, 
anaemia, mild xerophthalmia, otitis media 
and mild anthropometric deficit. The aim 
of this study is the evaluation of subclinical 
vitamin A deficiency in children aged 2–5 
years in Tehran and its suburbs.

There are various methods for evalu-
ation of VAD; in this study, CIC with a 
specificity of 94% and sensitivity of 93%, 
was used [14].



This research was conducted over a period 
of 9 months starting May 2002, on 1257 
children aged 2–5 years with no history of 
conjunctivitis. The group most susceptible 
to VAD is children aged 6–60 months; CIC 
is not, however, usually used in children 
below 24 months due to the inability of the 
child to cooperate. Therefore, in this study 
we selected children aged 24–60 months. 

The participants were selected from 
children in Tehran, Islamic Republic of 
Iran, who were receiving medical services 
provided by Shaheed Beheshti University 
of Medical Sciences, a total of 220 751 
children aged 2–5 years, 201 101 from 
Tehran (urban) and 19 650 from the suburbs 
(rural). Systematic random sampling was 
used to select participants. Based on an 
estimated prevalence of VAD of 20% [6],
and assuming 5% error and 95% confidence 
interval, sample size was estimated at 1190. 
To cover losses, a sample size of 1360 was 
used. There were 103 losses, leaving 1257 
participants in the study. 

Families of the children were invited 
by health workers to the health clinic for 
interviews and completion of information 
sheets, which included data on sex, age 
and weight of the child; history of using 
vitamin A supplements; history of respira-
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tory tract infection and diarrhoea during 
the past 6 months; parent’s education level; 
socioeconomic status of the family (based 
on household income, father’s occupation, 
type of accommodation, per capita living 
space and number of children in the family) 
and location of residence. 

After obtaining informed consent from 
all parents, the data sheets were completed 
by trained health workers. Two samples 
were obtained by a paediatrician for each 
eye. A 3–6 mm strip of cellulose acetate 
filter paper was applied gently to the tem-
poral bulbar conjunctiva for 2–3 seconds. 
After removal, samples were placed in 
fixative and transferred to the laboratory in 
the Department of Health in the university 
within 2 hours. Filter paper specimens were 
stained with para-amino salicylic acid and 
haematoxylin eosin. Specimens were mi-
croscopically examined by a pathologist for 
presence of and density of goblet cells and 
shape, size and density of epithelial cells. 
Abnormal CIC findings were characterized 
by large, separated, partially keratinized 
epithelial cells and were devoid of goblet 
cells [15,16].

Data were analysed using SPSS, version 9. 
P < 0.05 was considered significant.



A total of 1257 children were enrolled in the 
study; 637 (50.7%) were girls; 371 (29.5%) 
were from rural areas (Table 1). 

Examination of the samples showed that 
297 (23.6%) had abnormal CIC. Comparing 
the 2 residential areas, 22.3% of the urban 
children and 26.7% of the rural children 
had abnormal CIC; the difference was not 
statistically significant (Table 1).

In the 6 months before the survey, 30.9% 
(388) of the children in our sample had a 
history of using vitamin A supplements and 
19.3% (243) had a history of respiratory 
tract infection and diarrhoea. Weight for 
age was below the 5th percentile in 8.8% 
(111) of the children we studied. 

The rate of abnormal CIC in children un-
der 3 years of age was significantly higher 
than in children aged  3 years (P < 0.05) 
(Table 1). There was a significant relation-
ship between sex and abnormal CIC results, 
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higher in girls than in boys (P < 0.05). No 
significant relationship was found between 
abnormal CIC and economic status, history 
of respiratory tract infection and diarrhoea 
during the previous 6 months, weight, par-
ents’ education, history of using vitamin A 
supplements or residential location.



In this study, prevalence of the sub-clinical 
form of VAD, based on CIC, among chil-
dren aged 2–5 years was 23.6%. This is con-
sidered to be within the moderate deficiency 
range according to World Health Organi-
zation and UNICEF classifications [17]. 
Prevalence of VAD in children, evaluated 
on the basis of serum retinol level < 20 g/
dL, was 19% in central, 9% in western and 
23% in eastern parts of the Islamic Republic 
of Iran [6]. According to World Health Or-
ganization and UNICEF evaluation criteria, 
serum retinol level < 20 g/dL among 10% 
of children under 3 years of age, constitutes 
a public health problem [17]. It can be 
concluded, therefore, that VAD is a public 
health problem in the Islamic Republic of 
Iran. The difference in prevalence in vari-
ous regions may be attributed to variations 
in living conditions, nutritional patterns and 
vitamin A supplementation. 

The high prevalence of VAD deficiency 
in India is related to the nutritional habits 
and also the high incidence of infectious 
diseases among children, which in itself can 
be a cause. In neighbouring countries like 
Afghanistan, Iraq and Pakistan, prevalence 
of VAD is > 20% (classified as severe). In 
other countries, such as Syria and the Rus-
sian Federation, however, the sub-clinical 
form of VAD is rare [5].

Kurugöl et al. reported sub-clinical 
VAD to be a public heath problem in Izmir, 
Turkey: 15.6% of the children aged 6–59 

months had the lower limit of serum retinol, 
and 42% of stunted children had marginal 
serum retinol levels [18]. Mi et al. reported 
moderate sub-clinical VAD did exist in 
some areas in China, and recommended 
vitamin A supplementation targeting chil-
dren in those areas [19]. Munene et al. 
used CIC-transfer (CIC-T) to determine the 
prevalence of VAD among Kenyan children 
aged 4–7 years: only 23.1% of the children 
had normal CIC results, indicating that 
VAD was a significant health problem in 
Kenyan children [20].

A national survey to estimate the preva-
lence of VAD in Nigeria used CIC and a 
biochemical method (HPLC). A significant 
association between CIC and low serum 
retinol levels was seen [21]. Another study 
in Nigeria evaluated vitamin A status by 
CIC-T and serum retinol concentration 
in children aged less than 6 years [22]. 
The results showed that CIC-T is a simple 
procedure with a failure rate of only 7.3% 
caused by tearing and agitation. Use of 
CIC-T for epidemiological surveys of VAD 
was suggested.

In our study, VAD was more prevalent 
in girls than boys. This could be related to 
cultural factors biasing the distribution of 
food in families. In a study in the South 
Pacific, VAD was more common among 
males due to the occurrence of evident clini-
cal infection [23]. Another possible reason 
could be differences in the amounts of 
carotinoid materials received by males and 
females. Of course, the amount of vitamin 
A supplementation in these 2 groups plays 
a distinct role. In a Thai study, however, 
the deficiency was higher among boys than 
girls [24].

In the present study, VAD was more 
common in children under 3 years of age, 
perhaps a result of irregular use of multi-
vitamin and vitamin A drops during the 
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breastfeeding period. In this age range, 
diarrhoea and respiratory infections are also 
more common. In the Reddy and Reddy 
study, the deficiency was more common 
among children of lower ages [4], whereas 
in the Schaumburg et al. study, VAD was 
seen more commonly in older children 
[23]. This difference could be related to 
the different methods used for evaluation. 
Schaumburg assessed the deficiency using 
xerophthalmia and nyctalopia (night blind-
ness), a method not easily used in younger 
children; results therefore had a false posi-
tive bias. This method is more effective in 
children of higher ages. 

In this study, no difference was seen be-
tween rural and urban children. The reason 
could be a similarity in the populations of 
the 2 areas and the proximity between the 
cities and the suburbs and the progress in 
the suburbs. 



The rate of sub-clinical VAD among chil-
dren aged 2–5 years in this study is classi-
fied as moderate [17]. It is, therefore, very 
important to implement programmes en-
hancing the distribution of medical supple-
ments and the fortification of foods, and to 
emphasize the significance of educational 
programmes.



This research was supported by the Re-
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University of Medical Sciences, Tehran. 
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Medical Sciences for their help in making 
this research possible. 
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Aposthia (natural circumcision) is the con-
dition of being born without a prepuce. The 
prepuce is a common anatomical structure 
of the external genitalia that forms the cov-
ering of the glans penis and clitoris of all 
human and non-human primates [1,2].

Religious literature from various sourc-
es reflects the history of aposthia. Trait 
aposthia was first referenced in Jewish 
law of 1567 CE, in relation to a child born 
circumcised [3]. Later, the Prophet Muham-
mad  was said to have been born with 
“natural circumcision” (in Ibn Sad Tabaqat-
ul-Kubara). However certain studies have 
reported that the trait aposthia with normal 
development of the urethra and glans is very 
rare because it is generally accepted that 
normal preputial development is required 
for the successful canalization of the glans 
urethra [4].

It is interesting that the literature discuss-
ing the advantages and disadvantages of 
circumcision does not refer to aposthia trait. 
Usually an organism with recessive trait or 
disorder is used as model for understanding 
the problem as a natural condition. We 
think that the person with aposthia trait is a 
suitable model to study the importance and 
genetics of the prepuce. But this trait has 
been ignored for reasons that are unknown 
and no work is available about its genetics.

Here we report the genetic profile of 
aposthia trait in certain families of Dera 
Ghazi Khan city, Pakistan, in order to pro-
vide the baseline for future molecular and 
medical studies.



A door-to-door survey to study various 
human physical and genetic traits was con-
ducted in the municipal committee area of 
Dera Ghazi Khan city, a district headquar-

ters in southern Punjab. The population of 
the city (190 542 persons) is divided into 
2 main ethnic groups: about 70% Seraiki-
speaking natives and 30% Urdu-speaking 
Indian migrants. Among them 98% are 
Muslims, for whom male circumcision at 
an early age is a religious recommendation 
(sunnah) [5]. So the identification of males 
with aposthia is easy in this community at 
the time of circumcision. 

A sample of 1200 families (830 native 
and 370 migrant) was studied in which 6 
families having aposthia individuals were 
identified when artificial circumcision was 
not possible. All the aposthia trait-bearing 
individuals underwent clinical examination 
by a qualified physician. The extensive 
pedigrees of the families were constructed 
by interviewing the elders of the families. 



During the survey, 6 families with apost-
hia individuals were identified among the 
1200 families (830 native and 370 migrant). 
There were 3 families with sporadic cases 
and 3 with more than 1 aposthia male: fam-
ily DG-01 had 4 living cases, family DG-02 
had 2 living and 1 dead case and family DG-
03 had 2 living aposthia cases. 


The clinical study of 3 sporadic cases showed 
that 2 had aposthia and mild hypospadias 
for whom no surgery was required, while 1 
needed surgery because of severe hypospa-
dias. The parents of these cases were first 
cousins. In addition, strict endogamous his-
tory was evident in their families.


Family DG-01
The family comes from Dera Ghazi Khan 
city and has 5 generations (PPD–V). The 
elders of this family were Indian migrants 
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belonging to Karnal district and settled in 
this area after partition of the Indian sub-
continent in 1948. They are Muslims who 
converted from Hindu Rajput. Most of the 
family members were agrarian by occupa-
tion. Marriages were strictly endogamous 
within the Rajput sub-caste Toor. First 
cousin marriages (brother’s daughter and 
sister’s son) were found frequently as a 
custom. The pedigree, consisting of 37 in-
dividuals including 4 trait-bearing males, 
is shown in Figure 1. All the trait-bearing 
males had a normal structural and function-
al penis without prepuce. Aposthia trait ap-
peared in the offspring of only the aposthia 
father. Among offspring of all other male or 
female family members, no aposthia cases 
were born. No reliable information was 
available about the first generation. 

Family DG-02
The family comes from Dera Ghazi Khan 
city and has 6 generations (PPD–VI). The 
elders of this family were also Indian mi-
grants belonging to Rohtak district and set-
tled in this area after partition of the Indian 
subcontinent in 1948. They are Muslims 
converted from Hindu Rajput. Most of 
the family members were sub-agrarian by 
occupation. Marriages were strictly en-
dogamous within the biradri (caste). Non-
cousin marriages used to be common but 
after migration, restricted cousin marriages 
started (sister’s children marry brother’s 
children but not among brother’s children). 
The pedigree consists of 111 individuals 
including 3 trait-bearing males, as shown 
in Figure 2. All the trait-bearing males had 
a normal structural and functional penis 
without prepuce except for slightly abnor-
mal canalization of the glans urethra, i.e. 
hypospadias. But hypospadias condition 
varied in expression, i.e. was not evident 
in III-4, slightly visible in V-16 and in VI-
14 a very small change. The aposthia male 

offspring VI-14 was born as a result of 
aposthia father V-16 marriage with cousin 
V-21. Among the offspring of all other 
male or female family members no case was 
reported. Aposthia male III-4 died just after 
marriage because of an infectious disease 
without any progeny. The propositus (V-16) 
was 45 years old.

Family DG-03
This family is from Dera Ghazi Khan city 
and has 5 generations (PPD–V). The elders 
of this family were native and belonged to 
the Nutkani tribe and settled near the west 
bank of the Indus river. They are Muslim 
and mostly agrarian by occupation. Mar-
riages were strictly endogamous within the 
tribe (equivalent to caste). Cousin marriages 
were common but marriages among broth-
er’s children were found most frequently. 
The pedigree consists of 38 individuals in-
cluding 2 trait-bearing males (Figure 3). All 
the trait-bearing males had a normal struc-
tural and functional penis without prepuce, 
except for a slight abnormal canalization of 
the glans urethra, i.e hypospadias. Aposthia 
male V-6 was born in a family of aposthia 
father IV-11 who married a cousin IV-4. No 
case was reported among the offspring of all 
other male and female family members. The 
propositus (IV-11) was 63 years old.



The prepuce is a common anatomical cov-
ering of the glans penis and clitoris of all 
human and non-human primates [6], but 
aposthia trait rarely found in the human 
population [2]. The aposthia persons were 
considered as sporadic cases or birth defects 
without ill-effects. 

In South Korea in 1999, Kim et al. found 
69% “naturally circumcised” among un-
circumcised males during a survey. Their 
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explanation of the word “naturally circum-
cised” included the following conditions: 
(1) having no phimosis; (2) having rela-
tively short prepuce but not “phimosis”; (3) 
having prepuce fully retractable during 
erection; (4) having a penis that looks more 
or less like a circumcised penis even when 
not erect. The last condition was actually 
aposthia condition [7].

Recently Radojicic and Perovic found 
6 various morphological forms of prepuce 
indicating its quantitative nature—“monk’s 
hood”, “cobra eyes”, “normal” (intact), 
“flat”, “v-shaped” and “collar-scarf” [8]. So 
the length of prepuce in the human popula-
tion varies from large to problematic to very 
small (unable to circumcise) or absent i.e. 
aposthia condition. This variation in shape 
and size of the prepuce in the population 
suggests that it may be a dominant quantita-
tive trait.

During the present study we found 3 
sporadic cases and 8 living and 1 dead 
person with aposthia trait having a positive 
family history. All affected cases belonged 
to strictly endogamous groups that are a 
cultural characteristic of the Indian sub-
continent [9]. In the study population, con-
sanguineous marriages were 71.1%, with 
0.0325 inbreeding coefficient [unpublished 
data]. It is commonly reasoned that popu-
lations with simpler histories (i.e. fewer 
founders, less admixture) should exhibit 
less variability in the genes underlying com-
plex traits [10]. This is why aposthia, be-
ing a quantitative trait, appeared in certain 
families of the population being studied.

The genetic analysis of our families 
showed that the trait is inherited from apos-
thia father to aposthia son. No aposthia 
female was recorded in this study because 
no parent was prepared to report them. 



 



 

٢٠٠٧ ،٢ العدد عشر، الثالث املجلد العاملية، الصحة منظمة املتوسط، لشرق الصحية املجلة

Similarly, to our knowledge, no cases in 
females have been reported in the literature 
to date.

The modes of inheritance of aposthia 
trait from male to male indicate that the 
expression of aposthia condition requires 
certain Y-linked modifier loci in addition to 
a number of autosomal recessive genes. The 
first appearance of the trait in sporadic cases 
and in families may be due to aggregation 
of recessive loci and special Y-chromo-
some with modifier locus because of strict 
endogamy and frequent consanguineous 
marriages that increases inbreeding. The 
same situation is observed in the families 
we studied. These are patrimonial, in which 
the Y-chromosome is inherited from fore-
fathers.

Along with aposthia, hypospadias trait 
was also found inherited in family DG-02 
and family DG-03. The variation in expres-
sivity of hypospadias also gives an indica-
tion of its quantitative nature. Appearance of 
both traits in these families is not surprising 
because it is generally accepted that normal 
preputial development is required for the 
successful canalization of the glans urethra 
[4]. But hypospadias [11] and epispadias 

[12] have also been reported with normal 
preputial development. Yucel et al. reported 
the presence of prepuce in 15 children with 
hypospadias [13]. Actually the embryology 
of the penile prepuce has been controver-
sial since the original account given by 
Schweigger-Seidel in 1866 [14].

From the study of our families, it seems 
that aposthia and hypospadias are 2 inde-
pendent quantitative recessive traits. But the 
co-inheritance of these traits stresses that 
the loci of both traits are closely linked.

It is concluded that aposthia trait is un-
der genetic control in the 3 studied families. 
However, confirmation of our finding would 
require more extensive molecular studies 
that depend on cooperation of families, 
availability of facilities and accumulation of 
reasonable data. 
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Guidelines for the early detection and screening of breast cancer 
30(WHO EMRO Technical Publication Series, No. ) 

Studies have shown that most patients with breast cancer in the WHO 
Eastern Mediterranean Region present for the first time at stages 2 and 
3, indicating the need for increased community awareness and early 
detection of the disease. Well conceived and well managed national 
cancer control programmes are able to lower cancer incidence and 
improve the lives of people living with cancer. These evidence-based 
guidelines have been designed to support ministries of health in their 
policy-setting for early detection and screening of breast cancer, as 
will as to assist health care providers and patients in decision-making 
in the most commonly encountered situations.
The document is available online at: http://www.emro.who.int/dsaf/
dsa696.pdf
It can also be obtained from Distribution and Sales, World Health Orga-
nization, Regional Office for the Eastern Mediterranean, PO Box 7608, 
Nasr City, Cairo 11371, Egypt.
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Diarrhoea is a leading cause of morbidity 
and mortality among children in developing 
countries [1]. The bacterial pathogen most 
commonly associated with endemic forms 
of childhood diarrhoea is Escherichia coli
[2]. The pathogenicity of E. coli isolates is a 
complex, multi-factorial mechanism involv-
ing a large number of virulence factors that 
vary with pathotype. Some toxins show a 
strong association with specific pathotypes 
[3]. Verotoxins (VTs) I and II are prominent 
among the VT-producing pathotype and 
the enterohemorrhagic subgroup [4]. The 
heat-labile enterotoxins (LTs) are found in 
enterotoxigenic E. coli [5]. The heat-stable 
enterotoxins (STs) are also characteristic 
of enterotoxigenic E. coli pathotypes [6]. 
Another class of heat-stable toxin, entero-
aggregative E. coli heat-stable enterotoxin 
(EAST-1) [7], is unrelated to STs and is not 
restricted to a specific pathotype. Cytolethal 
distending toxin (CDT) is yet another toxin 
family which was first described in E. coli
[8] isolates, but later on was found in other 
enteric bacteria such as Shigella spp. [9], 
Campylobacter spp. [10], Helicobacter spp. 
[11], Haemophilus ducreyi [12], and Ac-
tinobacillus actinomycetemcomitans [13].

Another important factor that makes a 
major contribution to the pathogenic po-
tential of a isolate is antibiotic resistance. 
Antimicrobial resistance in E.coli has been 
reported worldwide; resistance levels are 
usually high for broad-spectrum penicillin 
and trimethoprim and low for third-genera-
tion cephalosporins and nitrofurantoin. The 
emerging resistance to fluoroquinolones 
and the production of extended-spectrum -
lactamases by multidrug resistant E.coli has 
caused increasing concern recently owing 
to the limited therapeutic options available 
if infection with these strains occurs. Patho-
gen occurrence and susceptibility, however, 

show substantial geographic variation as 
well as significant differences in different 
populations and environments [14]. Anti-
microbial resistance among clinical isolates 
is an important public health issue. Studies 
on the virulence reservoir of the isolates 
provide additional information on these 
pathogens. Therefore, in our study, E. coli
isolates from diarrhoeal cases were ana-
lysed using specific DNA probes for genes 
encoding various toxins using hybridization 
assay. The distribution of antibiotic resist-
ance in these isolates was also assessed. 




We identified 200 E. coli isolates according 
to standard procedures [15] and used them 
for this study. The isolates were obtained 
from children with diarrhoea hospitalized 
in a medical centre in Tehran during mid-
August 2000 to mid-October 2000. Control 
strains H10407, O157:H7 and pUC18-VT 
were from our own collection and O42, 
17-2 and plasmids CVD427, 403, were ob-
tained from Professor JP Nataro (Center for 
Vaccine Development, School of Medicine, 
University of Maryland, USA). Plasmids 
SS125 and CVD448 were a gift from Dr 
C. LeBouguenec (Pasteur Institute, Paris, 
France) and were used as positive controls. 
We used E. coli K12 throughout as negative 
control for colony dot blot hybridization 
tests.


DNA was extracted using the alkaline-lysis 
method of Birnboim and Doly [16] and was 
used in dot blot hybridization.


The DNA fragments used as probes in this 
study (Table 1) were obtained after diges-
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tion of extracted plasmids with the appro-
priate enzyme, and were eluted from 1% 
agarose gel using DEAE membrane (Sch-
leicher & Schuell). The purified fragments 
were used as probes after labelling with a 
non-radioactive labelling kit (Boehringer 
Mannheim).


Hybridization was carried out by a standard 
method according to the manufacturer’s in-
structions after blotting the extracted DNA 
onto positively charged nylon membranes 
(Schleicher & Schuell). We used 25 ng 
of the DNA probes labelled with non-ra-
dioactive DIG-labelling kit for hybridiza-
tion. Isolates were screened for presence 
of genes encoding LT and ST enterotoxins, 
VT, EAST-1 and CDT. An example of the 
results of the dot blot test with the EAST-1 
probe is shown in Figure 1.


The antibiotic resistance profile of the 
strains was assessed using a standard disk 
diffusion test [17] for the following anti-
biotics: chloramphenicol 30 µg, ceftizox-
im 3 µg, ciprofloxacin 5 µg, cephalothin 
30 µg, gentamicin 10 µg, kanamycin 30 µg, 
nalidixic acid 30 µg, sulfamethoxazole-tri-
methoprim 23.75 µg + 1.25 µg, and tetra-
cycline 30 µg, all of which were obtained 
from bioMérieux, France.



The hybridization assay using dot blot 
analysis showed that 92 (46.0%) of the 
200 isolates examined were toxigenic. Of 
these, the most prevalent gene encoding 
for a toxin was EAST-1, encountered in 40 
(43.5%) toxigenic isolates, followed by VT 
in 38 (41.3%) and CDT in 24 (26.1%). We 
found LT in 10 (10.9%) isolates and ST in 
12 (13.0%).

The presence of a gene encoding only a 
single toxin occurred in 52 (56.5%) of the 
toxigenic bacteria. In the remaining isolates, 
26 (28.3%) had genes encoding 2 toxins, 12 
(13.0%) isolates carried genes encoding 3 
different toxins and 2 (2.2%) isolates were 
positive with all 4 DNA probes. 

The antibiotic susceptibility test showed 
that 140 (70.0%) isolates carried resistance 
markers. Of these, resistance to 1 antibi-
otic was observed in 36 (25.7%) of the 
isolates; 42 (30.0%) carried markers for 2 
antibiotics, 41 (29.3%) for 3 antibiotics, fol-
lowed by 13 (9.3%) for 4 antibiotics and 4 
(2.9%) for 6 antibiotics. Sulfamethoxazole-
trimethoprim, tetracycline and chloram-
phenicol were the least effective antibiot-
ics since 112 (80.0%), 90 (64.3%) and 
78 (55.7%) of the isolates were resistant 
to these antibiotics respectively. Cipro-
floxacin, ceftizoxim and cephalothin were 
the most effective since all isolates (100%) 
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were sensitive to ciprofloxacin and only 10 
(7.1%) were resistant to ceftizoxim and 6 
(4.3%) resistant to cephalothin.

Among the isolates carrying genes en-
coding various toxins, 56 (60.9%) were 
resistant and 36 (39.1%) were sensitive to 

 1 of the antibiotics tested. Among isolates 
not harbouring genes encoding toxins, 84 
(77.8%) were resistant and 24 (22.2%) were 
sensitive to  1 of the antibiotics used in this 
study.



Owing to the vast knowledge of the genetic 
basis of E. coli virulence, genetic methods 
are more and more frequently applied in the 
detection and typing of E. coli [3]. In our 
study, E. coli isolates were analysed for the 
presence of genes encoding various toxins 
using a hybridization assay. We found that 

46.0% of the isolates carried gene(s) for 
various toxins, although it has to be em-
phasized that reports on studies of this type 
are very rare in the Islamic Republic of Iran 
and other countries of this region. Although 
the importance of diarrhoeagenic E. coli
in the Region has been indicated by other 
investigators [18], the real importance and 
the epidemiological value of these findings 
could be corroborated if more data were 
available.

The EAST-1 gene was the most preva-
lent, carried by 43.5% of the isolates. In a 
study conducted in Spain, E. coli strains 
producing EAST-1 were found to be 
significantly associated with diarrhoea, 
whereas enteroaggregative strains of E. coli
(EAEC) (a group of diarrhoeagenic strains) 
were not [19]. Savarino et al. reported that 
41% of the EAEC strains tested carried the 
EAST-1 gene (encoding the toxin), similar 
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to the findings of our study; not all EAST-1 
positive isolates, however, belonged to the 
EAEC group [7]. Recent studies have indi-
cated the importance of diarrhoeagenic E.
coli that possess the EAST-1 gene [20,21].

E. coli isolates producing VT are con-
sidered potential pathogens, but a suitable 
marker to predict the virulence potential of 
this group of organisms is not yet known 
[22]. In our study, just over 40% of the iso-
lates showed the presence of VT genes. In 
some recent studies, the virulence potential 
of VT-producing E. coli isolates has been 
proven [6,23].

E. coli isolates producing CDT are a 
recently recognized group, whose potential 
virulence is not yet fully defined. In our 
study, 12.0% of the isolates (26.1% of the 
toxigenic isolates) carried the genes encod-
ing CDT. This is the first report of the pres-
ence of CDT genes among E. coli isolates in 
the Islamic Republic of Iran. Consequently, 
to establish the role of this group, further 
epidemiological studies are required. Re-
ports from other parts of the world have, 
however, indicated the production of this 
toxin in E. coli isolates from cases of diar-
rhoea [6,24,25]. Although in our study the 
strains carrying LT and ST genes were not 
found to be widespread, differences in the 
prevalence of these toxins among E. coli
isolates has been reported in epidemio-
logical studies from different geographical 
regions [26,27]. The low prevalence of 
isolates carrying LT and ST genes in our 

study could be related to the time of sample 
collection, since the prevalence of these 
toxins has been shown to be dependent on 
season [25].

In brief, toxigenicity was found to be 
prevalent among E. coli isolates in our set-
ting. Although the occurrence of EAST-1 
and VT was high, in order to establish the 
epidemiological importance of these toxins, 
further detailed studies are warranted. 

Resistance to various antibiotics was 
another prevalent feature of our E. coli
isolates, and a widely distributed char-
acteristic. Reports from other countries 
[14,26–28] also indicate that resistance to 
> 1 antibiotic is prevalent among clinical 
isolates. In our study, a high-level of re-
sistance to sulfamethoxazol-trimethoprim, 
tetracycline and chloramphenicol was ob-
served. Similar findings were reported by 
investigators from other regions [14,28]. 
The increasing prevalence of resistance to 
various antibiotics is one of the most impor-
tant public health concerns, and is mostly a 
result of environmental conditions and high 
consumption of antimicrobial agents [28].
Consequently, updating of guidelines for 
the appropriate use of antibiotics in devel-
oping countries and constant monitoring to 
safeguard against inappropriate use of these 
substances is necessary. 

In conclusion, it seems toxigenicity and 
resistance to antibiotics are the main con-
tributors to the virulence potential of the E.
coli isolates in our setting. 
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Ulcerative colitis (UC) is a relatively un-
common, chronic, recurrent inflammatory 
disease of the colon or rectal mucosa [1].
Often a lifelong illness, the condition can 
have a profound emotional and social im-
pact on the affected individual. Chronic UC 
is defined as continuous idiopathic inflam-
mation of the colonic or rectal mucosa [1].
Differences in the pattern of incidence and 
natural history of chronic UC in various 
parts of the world may offer some clues 
as to the cause of the disease. The under-
standing of the pathogenesis has expanded 
greatly over the last decade. The combina-
tion of genetic risk factors, abnormalities 
in the immune system, vascular and neural 
factors, and random environmental factors 
may all play an important role. 

There are various manifestations in the 
natural course of ulcerative colitis. Chronic 
UC is traditionally considered a disease of 
industrially developed countries, and its 
epidemiological features and natural history 
have been well-defined by numerous studies 
in North America and Europe [2–7]. Israel, 
Japan, and South Africa (white popula-
tions) also have a relatively high incidence 
of chronic UC though, with the exception 
of Ashkenazi Jews, lower than in North 
America/Europe [8–10]. Chronic UC is 
considered to be rare in developing coun-
tries and even more so in black Africans 
[10].

There appears to be an increased risk for 
developing colon carcinoma, rectal carci-
noma and hepatobiliary carcinoma among 
patients with UC [1,11]. Severe colitis is a 
life-threatening complication of ulcerative 
colitis. Early recognition of the severity of 
the colitis, intensive medical therapy and 
prompt surgery when necessary have all 
contributed to improved outcome. 

In view of the lack of information about 
chronic UC in developing countries this 

study was undertaken to assess the epidemi-
ology, course and outcome of UC patients 
attending a hospital in Jordan. 



This retrospective review included 372 
patients who were diagnosed with UC at 
King Hussein Medical Centre in Amman 
between January 1994 and January 2001. 
King Hussein Medical Centre is a tertiary 
hospital which receives referrals from 6 
other hospitals throughout Jordan. It mainly 
cares for army personnel and their families 
but over last 10 years certain civilians who 
have chronic illnesses and cannot afford to 
pay are treated free of charge. 

The diagnosis of UC was based on 
accepted clinical, endoscopic, and radio-
logical criteria. UC was distinguished from 
Crohn’s disease by the biopsy findings; if 
the biopsy was indeterminate, endoscopic 
features were considered in the diagnosis 
(colon involvement, mucosa bleeds easily 
on contact, and no features suggestive of 
Crohn’s disease). In all patients, biopsy 
and/or surgical specimens were examined 
pathologically and the findings were con-
sistent with chronic UC. UC was classified 
as mild, moderate or severe according to 
Truelove and Witts [12].

Infection was excluded by parasitology 
and stool cultures. Ten (10) patients were 
included who demonstrated cysts or tro-
phozoites of Entamoeba histolytica on stool 
examination, but did not improve despite 
repeated treatment with antiamoebic drugs; 
however, they did respond to treatment for 
chronic UC. Primary intestinal lymphoma 
and intestinal tuberculosis were excluded. 

Patients were actively followed up for 
an average of 4.4 years (range 1–7 years) 
until 2004/05 with periodic sigmoidoscopy 
(when necessary) radiological examination 
of the colon, and flexible colonoscopy. 
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Simple descriptive statistics were used 
to analyse the results.




There were 149 men (40%) and 223 women 
(60%), and the female predominance was 
observed in all decades, except for age 
60–69 years, when there were more males 
than females (Table 1). The mean age of 
patients in the study was 31.8 years (range 
14–69 years). In about half of the patients, 
colitis began before the age of 29 years; in 
37 patients (9.9%) it began before the age 
of 16 years. The peak age group was 20–29 
years; no bimodal age distribution was ob-
served. The family history was positive for 
chronic UC in the case of 9 patients (2.4%). 
A majority of patients were city dwellers; 
230 (61.8%) resided in Amman, with the 
remaining 38.2% coming from other cities 
in Jordan (King Hussein Medical Centre is 
a tertiary referral hospital). All but 9 of the 
patients were Jordanian nationals, and all 
but 24 patients were Muslims. 


The interval between the onset of symptoms 
and the diagnosis of chronic UC ranged 

between 10 days and 10 years (mean 2 
years). In only one third of patients was the 
diagnosis made within 1 year after onset 
(Table 2).

Bloody diarrhoea and crampy abdomi-
nal pain were the most common presenting 
symptoms (84% of patients); 9% of patients 
complained of constipation and the remain-
ing 7% of patients had tenesmus, urgency, 
rectal pain or passage of faeces with mucus. 
Systemic manifestations included fever 
(30%), weight loss (32%), and anaemia 
(haemoglobin < 12 g/l00 mL) (49%). 

In 3 patients (< 1%), chronic UC had 
begun during either pregnancy or puerper-
ium.

A total of 156 patients (42%) had distal 
colitis (distal to the splenic flexure), 82 
(22%) had substantial colitis (distal to the 
hepatic flexure) and 104 (28%) had total 
colitis. In 30 patients (8%) the extent of co-
lonic involvement could not be determined 
(Table 3). Chronic UC was mild in 203 
patients (55%), moderate in 136 (37%), and 
severe in 33 (9%) (Table 3). 

The most common complications were 
pseudopolyps in 56 patients (15%), haemor-
rhoids in 33 (9%) and toxic megacolon in 
23 (6%) (Table 4). Only 3 patients (0.8%) 
had colon cancer, which was associated 
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with high-grade epithelial dysplasia. Com-
mon extracolonic complications included 
polyarthritis and ankylosing spondylitis in 
16 patients (4%) and liver cirrhosis in 13 
patients (3.5%) (Table 4). Skin lesions were 

erythema nodosum 10 (3%) patients and 
pyoderma gangrenosum in 5 patients (1%). 


Because of the endemic nature of E. his-
tolytica in our region, 116 (31%) patients 
were repeatedly treated with antiamoebic 
drugs, although with no improvement. In 33 
(9%) other patients whose stools contained 
cysts or trophozoites of E. histolytica, anti-
amoebic treatment was ineffective and only 
chronic UC-specific treatment resulted in 
remission. Salicylazosulfapyridine was giv-
en to 349 (94%) patients, either alone (123 
patients, 33%) or in combination with adre-
nal steroids (226 patients, 61%); 13 patients 
(3.5%) received only steroids and 10 (2.6%) 
received neither. 

A total of 33 patients (8.9%) underwent 
either total or subtotal colectomy with ile-
orectal anastomosis; 13 patients (3.5%) died 
postoperatively. Indications for surgery 
in 30 patients included toxic megacolon, 
perforation and lack of response to medical 
treatment (all were operated on within 3 
years from the onset of bowel disease). The 
remaining 3 patients (< 1%) were operated 
on because of colon cancer. In addition to 
these 33, 5 others had surgery: 2 underwent 
exploratory laparotomy and in the other 
3 biliary drainage was attempted for scle-
rosing cholangitis. Of the 334 unoperated 
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patients, 10 died; 3 of chronic UC 2 years 
after the onset of bowel disease and 7 others 
of unrelated causes. 

The overall mortality rate was 6% (23 
patients).



Chronic UC is considered rare in develop-
ing countries [1,13]. However, it is being 
reported with increasing frequency from 
various developing countries [13–15]. The 
incidence and prevalence of chronic UC are 
well defined in the industrialized countries, 
amounting to 4 to 6 cases per 100 000 white 
adults per year and 40 to 100 cases per 
100 000 members of the total population 
[2,3]. Figures for developing countries are 
around 7.57 per 100 000 population [13].

Our observations suggest that chronic 
UC is not rare in Jordan. However, because 
of lack of awareness on the part of physi-
cians and inadequate facilities, diagnosis 
of chronic UC is considerably delayed. In 
one third of our patients, diagnosis was 
established more than 3 years after the onset 
of symptoms, and in only one third, within 
1 year. Furthermore, 30% of them were 
subjected to surgery for “haemorrhoids” 
or “anal fissures”. Socioculturally, patients 
are reluctant to undergo sigmoidoscopy and 
not infrequently the physician is tempted to 
diagnose “haemorrhoids” or “anal fissures” 
in patients with proctosigmoiditis on the 
basis of a normal appearance on barium 
enema examination. The peak age of inci-
dence of chronic UC in our patients was 
during the 3rd decade. A positive family 
history of chronic UC was noted in 2.4% 
of our patients, far less than the 15%–50% 
reported from Western countries [15]. This 
finding may indicate a lower degree of sus-
ceptibility of our population to chronic UC 
compared to those with a high incidence.

Although the clinical manifestations of 
chronic UC are similar in various parts of 
the world, it has been stated that the disease 
is less often complicated by intestinal and 
extraintestinal manifestations in developing 
countries; indeed, some authors have re-
ported none or very few such complications 
[16]. In our patients we found a relatively 
high rate of occurrence of toxic megacolon, 
perforation, strictures, and extraintestinal 
manifestations. However, skin lesions such 
as erythema nodosum and pyoderma gan-
grenosum were 2.7% and 1.3% respec-
tively. From other developing countries 
skin lesions have only occasionally been 
reported for reasons which are not readily 
apparent [16]. However, joint symptoms, 
which frequently accompany skin lesions, 
have been observed in those countries. 

Of interest is the fact that colorectal 
cancer was seen in only 3 (< 1%) of our 
patients, although its overall incidence in 
chronic UC is between 3%–5% in the West-
ern countries [17]. It is also well known that 
cancer is more likely to develop in patients 
with extensive colitis, lasting 8.8–10 years 
or more [1,11,17]. However, a low inci-
dence of colorectal cancer in chronic UC 
has been reported from other developing na-
tions as well as Israel, Japan, and the former 
Yugoslavia [8,18,19]. In our series, 50% of 
patients had extensive or total colitis. How-
ever, the mean follow-up period was only 
4.4 years, and very few of our patients had 
colitis for more than 10 years. It is possible 
that because of the short follow-up period, 
we were not able to detect superimposed 
bowel cancer in our patients. However, it 
should be noted that the incidence of color-
ectal cancer is generally low in several other 
developing nations [20].

Chronic UC is reported to exhibit a 
milder course and be less extensive in de-
veloping countries; mild to moderate forms 
of chronic UC have been reported in as 

 



 

٢٠٠٧ ،٢ العدد عشر، الثالث املجلد العاملية، الصحة منظمة املتوسط، لشرق الصحية املجلة

many as 74% of patients from Turkey and 
93% of patients from Kuwait [21,22]. In 
our patients, a mild course was noted in 
55% and involvement of the colon distal 
to the splenic flexure in 42%. Furthermore, 
33 patients (9%) required colectomy, and 
only 16 (4.3%) died as the result of chronic 
UC. In industrialized countries, surgery has 
been reported in 20%–25% of patients with 
chronic UC, and although mortality rates 
were high, overall mortality has decreased 
steadily in recent years and is currently less 
than 5% [1]. Mortality rates reported from 
developing countries range between 4% and 
10% [21].

The pathogenesis of chronic UC is un-
known, and the influence of lifestyle and 
socioeconomic factors on its development 
is a subject of controversy. In developing 
countries, chronic UC has been observed in 
subgroups of populations who have attained 
a higher socioeconomic status and adopted 
a modern lifestyle and dietary habits [23].
Even in the industrialized countries, the 
disease seems to be more frequent in urban 
rather than rural populations [1,3,4]. The 
effects of changing socioeconomic status 

and dietary habits have been particularly 
impressive in African blacks with chronic 
UC [23]. Almost all of our patients were 
city dwellers and were likely to belong 
to middle or high socioeconomic classes. 
However, the influence of dietary habits 
on the development of chronic UC in our 
population is harder to prove because the 
use of canned and processed foods is neither 
widespread nor popular in our country. 
Thus, the importance of food additives such 
as carrageenan, which can induce haemor-
rhagic colitis in guinea pigs is doubtful 
[24]. To be considered are factors other 
than diet such as emotional stress which 
are also related to changes in lifestyle and 
socioeconomic status and which may play 
an important role in this connection.

In conclusion, the epidemiology of UC 
in Jordan is similar to that in developing 
countries but the disease seems more severe 
than in neighbouring countries. Increased 
awareness among patients and doctors to-
gether with modernization of our popula-
tion is likely to increase the prevalence of 
UC in Jordan.
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Irritable bowel syndrome (IBS) is the pro-
totype of the functional gastrointestinal 
disorders. It is estimated to affect 15%–20% 
of the general population at any one time 
[1], and although only a small proportion 
(as few as 4% of all IBS sufferers) see a 
hospital specialist [2] they account for ap-
proximately half of gastroenterologists’ 
workload [3,4]. In one study sufferers used 
health service resources to a greater extent 
and missed more days off work than the 
control group [5].

Approximately 15% of IBS patients 
are not helped by medical intervention and 
their symptoms persist, often resulting in 
extensive investigation using health serv-
ice resources [6]. Patients with IBS have 
significantly poorer health quality of life 
than the general population [5,7]. Treatment 
methods have evolved towards use of more 
integrated multicomponent pharmacologi-
cal and behavioural strategies based on 
the psychosocial factors influencing the 
patients’ pattern of symptoms.

In 1984, Whorwell et al. [8] in Manches-
ter, England published a well-designed trial 
of hypnosis as a treatment of IBS. The re-
sults indicated that hypnosis treatment had 
specific therapeutic effects that potentially 
improved the central IBS symptoms of all 
the patients in that group. In a follow-up 
article [9], the investigators reported that 
clinical improvement was maintained in all 
the hypnotherapy patients during a 2-year 
post-treatment period. Several subsequent 
hypnosis studies by the same Manchester 
group [10–13] and by other investigators in 
many countries [14–17] have confirmed the 
high efficacy of hypnosis in IBS treatment. 

Studies on IBS in Arabic countries, to 
the best of author’s knowledge, are lim-
ited and descriptive in nature [18–22]. This 
study was undertaken in Saudi Arabia to 

determine whether hypnotherapy provides 
a significant therapeutic effect in a sample 
of patients with IBS.




Patients were consecutively recruited and 
screened by clinical interview in the psy-
chiatric outpatient clinic at King Abdulaziz 
University Hospital in Riyadh between June 
2001 and May 2003. All enrolled subjects 
were of Saudi Arabian nationality, had been 
previously evaluated and diagnosed by at 
least 1 gastroenterologist and had com-
pleted a medical evaluation for IBS. 

IBS was defined as the presence of ab-
dominal pain or discomfort that is relieved 
with defecation and/or associated with 
changes in consistency of stool, abdominal 
distension and disturbed bowel habit [23].
Patients were excluded from the study if 
they had a history of abdominal surgery for 
gastrointestinal diseases other than appen-
dectomy. Patients taking medications for 
IBS or psychotropic medications were also 
excluded because these could interfere with 
the assessment of the hypnotherapy effect.

No control group was used as it was 
considered unethical to leave a randomly 
selected control group of patients untreated 
as IBS is often a source of great distress and 
the point at which a patient seeks profes-
sional help is of major significance and 
often decisive for the results of treatment.


IBS severity was scored before and after 
treatment using the Irritable Bowel Severity 
Scoring System [24], which is a validated, 
sensitive and reliable scale for monitoring 
the severity of IBS [10]. It is a visual ana-
logue self-administered scale incorporating 
the following items: 
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• abdominal pain (severity and frequen-
cy)

• abdominal distension
• bowel habit dissatisfaction (the patient’s 

degree of dissatisfaction with a visit to 
the toilet) and

• interference with quality of life; overall 
view on how much IBS is affecting or 
interfering with patient’s life in general 
(social, occupational, academic).
The scale was translated from English 

into Arabic and then back into English by 2 
psychiatrists for linguistic equivalence. 


Hypnotherapy was conducted at the outpa-
tient psychiatry clinic by the author (a con-
sultant psychiatrist with expertise in clinical 
hypnosis) adopting the method of Whorwell 
[25] modified by Vidakovic-Vukic [14]. 
This was as follows: during the first intake 
session the author tried to get to know 
patients as much as possible (their ideas, 
beliefs and expectations about the nature 
of hypnosis) to explain to them the physi-
ological basis of their symptoms and to 
inform them about clinical hypnosis. After 
the induction of hypnosis, each patient was 
asked to place his/her hand on the abdomen, 
feel a sense of warmth and to visualize his 
gut, to symbolize it, in the way he pictures 
it to himself, then the patient was asked to 
modify the situation so as to make discom-
fort disappear and the normal function of 
the colon start in a smooth rhythmic action. 
All subjects were compliant with hypnotic 
instructions and were able to achieve a 
trance state as evidenced by a therapist’s 
clinical observation and patient’s report of 
subjective experience of deep physical and 
mental relaxation. 

Patients were asked to practise these 
hypnotic skills on a daily basis with the 
help of an audiotape similar in content 
to the clinical sessions. All subjects were 

motivated to go through hypnotherapy. 
None of the patients were receiving any 
other treatments for IBS at the time of the 
study. As IBS is usually a chronic, some-
times lifelong, condition with unpredictable 
periods of exacerbation and remission, the 
clinical trial extended over 12 weeks to 
establish whether hypnotherapy is effective 
or not. Weekly sessions of 1 hour each 
were conducted, which involved hypnotic 
induction using progressive relaxation and 
trance-deepening instructions.

Hypnotic susceptibility testing was 
found not necessarily predictive of how 
well patients respond in the clinical setting 
[26,27]. Therefore hypnotic ability was 
not measured in our subjects. To minimize 
hypnotherapy placebo effect posthypnotic 
scores were measured 3 months after the 
last hypnotic session, and patients were 
instructed not to practise autohypnosis or 
use the hypnotherapy audiotape after the 
first 12 weeks.


For evaluation of the effectiveness of hyp-
notherapy in the treatment of patients pre-
senting with various complaints pertaining 
to IBS, we focused the analysis on per-
centage change in IBS index for each IBS 
complaint investigated. The percentage 
change in IBS index was computed as the 
difference between IBS index score before 
treatment minus the IBS index score after 
treatment, divided by the before treatment 
score, and then multiplied by 100 to express 
it as a percentage. For each IBS complaint 
investigated, cases with zero change in 
IBS index score were excluded from the 
analysis. To establish a cut-off value for 
percentage change in IBS index score that 
was of clinical importance, we pooled to-
gether all the non-zero percentage changes 
in IBS index score for all the variables in-
vestigated to find the median value (33.3%). 
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Therefore, for the present study, percentage 
changes in IBS index score  33.3% were 
regarded as an indication of clinically im-
portant effectiveness of hypnotherapy. 

The results are presented as percent-
ages or as mean and standard deviation 
(SD). The Mann–Whitney test was used to 
compare means from 2 independent groups 
(males versus females). Results presented in 
the form of a 2 x 2 contingency table were 
analysed using either the chi-squared test or 
Fisher’s Exact test as appropriate.

For each patient the total score was com-
puted before and after receiving therapy for 
the 5 items of IBS that were investigated. 
The changes between total scores before 
and after were investigated for statistical 
significance using the Wilcoxon test. 



The study included 26 patients (12 males 
and 14 females). The median age was 34.5 
years and their mean age was 37.3 (SD = 
12.7) years for men and 36.7 (SD = 7.9) 
years for women.

The impact of hypnotherapy on IBS vari-
ables was assessed by examining the mean 

levels of the IBS index scores before and 
after hypnotherapy intervention (Table 1). 
The changes in IBS index scores between 
the before-and-after treatment periods were 
statistically significant for all the IBS-related 
complaints (P < 0.001; Wilcoxon test). For 
each one of the IBS-related complaints, the 
mean value for the IBS index scores for the 
period after hypnotherapy was substantially 
lower than that before therapy (Table 1).

Table 2 shows percentage changes in 
IBS index score by sex for various IBS vari-
ables. The results in Table 2 indicate that 
female patients experienced a significantly 
higher reduction in bowel habit dissatisfac-
tion compared with male patients (P < 
0.0417; Mann–Whitney test), and hypno-
therapy significantly reduced the interfer-
ence of IBS with patient’s quality of life in 
male more than female patients (P < 0.001; 
Mann–Whitney test).

The mean percentage changes in IBS 
index score for the variables “severity of ab-
dominal pain” and “frequency of abdominal 
pain” were higher in males than in females 
and were of clinical importance but the dif-
ferences between the means for the 2 sexes 
did not attain statistical significance.




  

   
   
     

     

     

     

     

     



 



 

٢٠٠٧ ،٢ العدد عشر، الثالث املجلد العاملية، الصحة منظمة املتوسط، لشرق الصحية املجلة

Using the cut-off point of  33.3% as 
the benchmark for evaluation of the thera-
peutic value of hypnotherapy to each one of 
the IBS complaints that were investigated, 
we examined the percentages of patients 
who experienced changes in the IBS index 
score  33.3% in both sexes (Table 3). The 

best response to hypnotherapy occurred 
for the variable “interference with qual-
ity of life” where all the 12 male patients 
who underwent hypnotherapy experienced 
percentage change in IBS index score 
33.3%. Among female patients, 11 out of 
14 (78.6%) female patients experienced a 
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clinically important reduction in IBS index 
score for “bowel habit dissatisfaction” after 
undergoing hypnotherapy as compared to 
0 out of 9 male patients, and the difference 
between the percentages was statistically 
significant (P < 0.001).



Results from this study highlighted that in 
this group of Saudi Arabian patients with 
IBS, hypnotherapy showed a positive impact 
on the IBS-related complaints, as shown in 
previous studies [8–17]. Hypnotherapy, as 
shown by recent research on gut motility, 
pain perception and hypnosis [27–29], may 
affect the brain–gut bi-directional commu-
nication and alter visceral perception and 
motor function through the influence of the 
sympathetic, parasympathetic, and enteric 
nervous systems.

Hypnotherapy in our sample had a com-
paratively different impact between male 
and female patients with respect to bringing 
about changes in IBS index scores. Male 
patients tended to benefit more from the 
therapy than female patients as they expe-
rienced higher mean percentage changes in 
IBS index scores than female patients with 
respect to the above IBS-related complaints, 
with the exception of bowel habit dissatis-
faction where female patients responded 
better to the therapy than males. The prin-
cipal factors that may help to explain the 
observed differences in response to hypno-
therapy between male and female patients 
with IBS are not known, and require further 
research. However, new functional imaging 
techniques have shown differences between 
female and male patients with IBS in terms 
of the type of cortical activation induced 
by rectal distention [30]. However, it is 
not clear whether these neurophysiological 
differences between males and females can 
explain their different responses in bowel 

habit dissatisfaction after undergoing hyp-
notherapy.

Improvement in quality of life in our 
patients can be explained by symptom re-
duction and improvement in psychologi-
cal well-being and daily functioning after 
hypnotherapy. Previous studies [8–11,14]
showed no significant differences between 
male and female patients in terms of their 
improvement in quality of life. However, in 
our sample, male patients experienced sig-
nificantly better quality of life after under-
going hypnotherapy than female patients. 
This could be explained partly by the fact 
that most of our female patients (11 out 
of 14) were housewives. They were less 
likely to recognize appreciable differences 
in the parameters of quality of life such as 
satisfaction and coping with occupational 
demands.

A potential criticism for the use of hyp-
notherapy as a treatment for IBS has been 
that it is costly to provide because of the 
demands on the therapist’s time and it re-
quires multiple long sessions. However, in 
the long run there may be a net reduction 
in clinic visits and health care costs which 
offsets the initial cost of hypnotherapy [31].
Hypnotherapy is time-consuming and is 
therefore probably best reserved for refrac-
tory cases, as a proportion of patients with 
IBS respond to simple measures [8]. Patients 
treated with group hypnotherapy showed as 
great improvement in symptoms as those 
treated individually [32]. Therefore, group 
hypnotherapy should be cost-effective. A 
hindrance to widespread application of 
hypnotherapy for functional gastrointestinal 
disorders is the limited availability of suit-
ably trained and experienced hypnothera-
pists.

The study has some limitations; it was 
based on a relatively small sample and there 
are possible confounding factors such as 
dietary factors, psychopathological states 
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of the patients and the degree of compliance 
with self-hypnosis. However, the prelimi-
nary data suggests that hypnotherapy can be 
of therapeutic value when integrated in the 
treatment procedures for IBS complaints in 
Saudi Arabian patients.



The author would like to thank Mr D. Kan-
gave for statistical assistance and Mr Jose 
Wendell Cuyos for typing the manuscript.
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Le cancer du sein est le principal can-
cer féminin dans le monde et en Tuni-
sie [1-4]. Son incidence est plus élevée 
dans les pays développés que dans les pays 
en développement (63,2/100 000 versus 
23,1/100 000), avec une tendance à la haus-
se, aussi bien dans les pays développés que 
dans les pays en développement [5-7]. Ce 
cancer représente la première cause des 
décès par néoplasie chez la femme [8,9]. La 
mortalité à travers le monde était de 500 000 
décès par cancer du sein en l’an 2000 [10].

La lutte contre ce cancer se base essen-
tiellement sur la détection précoce associée 
à un traitement adapté [11]. C’est grâce au 
dépistage et à la détection précoce associés 
à un traitement adapté que la survie a pro-
gressé aux États-Unis, atteignant 82 % à 
5 ans chez les femmes diagnostiquées durant 
la période 1983-1990 [12]. L’institution 
d’un traitement gradué devrait être adaptée 
à chaque groupe pronostique, d’où l’intérêt 
d’identifier des facteurs pronostiques perti-
nents pour la décision thérapeutique [5].

Certaines études ont démontré que la 
thérapie hormonale adjuvante et les po-
lychimiothérapies réduisent le risque de 
récidive et de mortalité par cancer du sein 
[13,14].

Les facteurs pronostiques qui sont consi-
dérés être des facteurs indépendants in-
cluent l’extension ganglionnaire et le statut 
lymphatique, la taille de la tumeur et le sta-
tut des récepteurs hormonaux d’œstrogène 
et de progestérone (ER/PR) ; les facteurs 
additionnels incluent le grade, l’extension 
vasculaire et lymphatique, l’âge et l’eth-
nie [15-20]. Certains facteurs biologiques, 
incluant ER/PR et HER2/neu, sont à la 
fois des facteurs pronostiques et prédictifs. 
Le principal facteur pronostique pour les 
tumeurs diagnostiquées à un stade pré-
coce est la présence ou l’absence d’atteinte 

ganglionnaire axillaire. En outre, il y a un 
lien direct entre le nombre de ganglions 
axillaires atteints et le risque de récidive à 
distance [15,16].

Le proto-oncogène c-erbB-2 (HER2/
neu) est localisé sur le 17q21 [17]. Il est 
amplifié et/ou hyperexprimé dans approxi-
mativement 30 % des cancers du sein [18].
L’hyperexpression est associée à l’augmen-
tation du caractère agressif de la tumeur, 
à l’augmentation des taux de récidive et à 
l’augmentation de la mortalité chez les pa-
tientes avec atteinte ganglionnaire [19-21].
Les analyses microarray peuvent être utili-
sées pour identifier un profil d’expression 
génique, reflétant le pronostic. Utilisant 
ce type d’analyse, Vijver et al. ont classé 
295 malades atteintes d’un cancer du sein 
au stade I ou II ayant un mauvais pronostic 
ou un bon pronostic, en se basant sur leurs 
signatures d’expression génique [22].

En Tunisie, et à l’instar de la grande 
majorité des pays du monde, le cancer du 
sein est le premier cancer féminin ; son 
incidence standardisée était de 24,3 pour 
100 000 femmes pour la période 1993-1997 
[4]. Ce cancer est caractérisé en Tunisie par 
sa survenue relativement fréquente chez la 
femme jeune. Le diagnostic est relative-
ment tardif dans la majorité des cas, avec 
des tumeurs assez volumineuses (5 cm 
de diamètre en moyenne), et d’emblée un 
pourcentage élevé d’extension métastatique 
[23,24].

Les études menées en Tunisie en matière 
de survie et de facteurs pronostiques du 
cancer du sein sont rares. D’après la série de 
Ben Ahmed, incluant 729 patientes suivies 
et traitées à l’hôpital Farhat Hached de 
Sousse entre janvier 1990 et juin 1998, la 
survie globale à 5 ans était de 50 % [25].

Khedhaier A et al. ont mis en évidence 
que la délétion du gène GSTs permet de 
prédire la réponse à la chimiothérapie et le 
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pronostic du cancer du sein sans envahisse-
ment ganglionnaire [26].

Ainsi, devant la rareté des études pro-
nostiques sur le cancer du sein en Tunisie, 
nous avons jugé utile de mener le présent 
travail pour estimer la survie globale à 
9 ans des malades atteintes d’un cancer du 
sein diagnostiqué à l’Institut Salah Azaïez 
(ISA) de Tunis en 1994 et d’identifier les 
principaux facteurs pronostiques.



Au total, 470 femmes présentant un cancer 
du sein diagnostiqué en 1994 à l’ISA ont 
été incluses.

L’étude a concerné toutes les femmes 
atteintes d’un cancer du sein diagnostiqué 
en 1994, suivies à l’Institut de Carcino-
logie Salah Azaïez de Tunis. L’inclusion 
des femmes suivies dans le secteur libéral 
s’était avérée non opérationnelle, en raison 
de l’absence d’un suivi régulier dans la 
majorité des cas, associée à un manque 
d’adresse complète des femmes nécessaire 
pour un complément d’investigations.

Le suivi s’est étalé sur une période de 
9 ans. La date du diagnostic correspond 
à la date d’origine et la date de point a 
été fixée au 15 juin 2003. En raison d’un 
pourcentage relativement élevé de femmes 
ayant interrompu leur suivi à un moment 
donné, un complément d’enquête a été réa-
lisé auprès de la moitié de l’effectif initial. 
Un enquêteur s’est déplacé au domicile des 
patientes pour se renseigner sur leur état, 
et dans le cas où elles étaient décédées, les 
informations sur la date et la cause du décès 
ont été relevées.

Les données ont été recueillies à partir 
du dossier médical et à travers une enquête 
complémentaire pour les femmes ayant in-
terrompu leur suivi. Les données recueillies 
avaient trait au lieu de résidence, au niveau 

socio-économique, au mode de découverte 
de la tumeur, au type histologique, à la taille 
tumorale, à la présence de métastases, à 
l’extension, au traitement et à la survie.

Les données ont été saisies sur le lo-
giciel Epi info (version 6) et analysées 
à l’aide du logiciel STATA (version 6). 
Les tracés des courbes de survie ont été 
réalisés par la méthode de Kaplan-Meier. 
La comparaison des courbes de survie a été 
effectuée en utilisant le test du log-rank. Le 
modèle de Cox a été utilisé pour les besoins 
d’ajustements multivariés ainsi que pour le 
calcul du risque relatif de décès (rapport des 
risques-RR [hazard ratio]) [27]. Le seuil de 
signification a été fixé à 0,05.






L’âge moyen des femmes au moment du 
diagnostic était de 49,7 ans (E.T. 12), avec 
un pic de fréquence entre 45 et 55 ans 
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(27 %) (Tableau 1). Le lieu de résidence 
des patientes était essentiellement urbain 
(88 %). La découverte de la tumeur était 
symptomatique pour la quasi-totalité des 
femmes (98,7 %).



La tumeur était un carcinome canalaire 
dans 80,4 % des cas (Tableau 2). Elle était 
moyennement différenciée dans 53,3 % des 
cas. Le diamètre moyen de la tumeur était 
de 49 mm (E.T. 29,7), et la médiane était 
de 45 mm. La taille tumorale était comprise 
entre 20 et 50 mm chez 55,7 % des patien-
tes et inférieure à 20 mm uniquement chez 

7,6 % d’entre elles. La rupture capsulaire 
a été observée chez 55,4 % des cas. Parmi 
les femmes incluses, 36,7 % des patientes 
avaient plus d’une seule localisation métas-
tatique ; 22,2 % avaient une seule localisa-
tion métastatique et 58,3 % n’avaient pas de 
métastases. L’extension ganglionnaire a été 
observée chez 52,9 % des patientes ; elle 
était locale chez 24,2 % d’entre elles, et à 
distance dans 21,1 % des cas.

Concernant le traitement prescrit, 
62,8 % des patientes ont bénéficié de la 
chirurgie, 50,1 % d’une chimiothérapie, 
64,9 % d’une radiothérapie et 37,8 % d’une 
hormonothérapie.



Le taux de survie était de 61 % (E.T. 2,4) à 
5 ans et de 51 % (E.T. 3,5) à 9 ans (Figure 
1). La médiane de la survie était de 51,97 
mois (E.T.1,90).

Les principaux facteurs cliniques as-
sociés négativement à la survie identifiés 
par une analyse univariée étaient la pré-
sence de métastases toutes localisations 
confondues (RR = 4,60 ; IC : 3,27 - 6,55 ; 
p < 0,001), la rupture capsulaire (RR = 2,65 ; 
IC : 1,92 - 3,65 ; p < 0,001) et la présence 
d’une extension ganglionnaire, particu-
lièrement axillaire. Pour ce qui est des 
localisations métastatiques, c’étaient les 
sièges pulmonaire (RR = 5,23 ; IC : 2,59 - 
10,54 ; p < 0,001), hépatique (RR = 3,65 ; 
IC : 1,41 - 9,42 ; p < 0,01) et osseux 
(RR = 3,89 ; IC : 2,37 - 6,40 ; p < 0,001) qui 
s’étaient révélés associés à une diminution 
de la survie. Cependant, l’âge n’était pas 
associé significativement à la survie. 

Concernant les traitements prescrits, 
la chirurgie s’était révélée associée à une 
amélioration de la survie (RR = 0,52 ; IC : 
0,37 - 0,74) ; il en est de même pour la 
chimiothérapie (RR = 0,51 ; IC : 0,37 - 0,70 ; 
p < 0,001) et le traitement par radiothérapie 
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(RR = 0,50 ; IC : 0,37 - 0,84 ; p < 0,001) 
(Tableau 3).

Le tableau 4 résume les mesures d’as-
sociation ajustées des caractéristiques ana-
tomo-cliniques de la tumeur avec la survie, 
après application du modèle de Cox. L’ap-
plication de ce modèle a mis en évidence 
que les paramètres qui demeurent associés 
à la survie étaient une taille tumorale supé-
rieure à 5 cm (RR = 7,64 ; IC : 1,04 - 55,65 ; 
p = 0,04), la rupture capsulaire (RR = 1,61 ; 
IC : 1,04 - 2,49 ; p = 0,04) et l’extension 
à distance (RR = 3,56 ; IC : 2,29 - 5,53 ; 
p < 0,0001) (Tableau 4).

 L’analyse de la relation avec les diffé-
rents traitements, après stratification sur la 
taille tumorale et l’âge, a mis en évidence 
une persistance de l’association avec la 
chirurgie et la radiothérapie, alors que l’as-
sociation avec la chimiothérapie n’a pas été 
mise en évidence (Tableau 5).



L’estimation de la survie au cancer du sein 
et l’identification des facteurs pronosti-
ques sont très utiles pour une meilleure 
orientation du programme de dépistage du 
cancer du sein en Tunisie, ainsi que pour 
une meilleure adaptation des choix théra-
peutiques.

Le présent travail, mené auprès de 
470 femmes présentant un cancer du sein 
diagnostiqué en 1994 à l’ISA, a mis en 
évidence un taux de survie de 61 % à 
5 ans et de 51 % à 9 ans. Les principaux 
facteurs pronostiques identifiés étaient la 
taille tumorale, l’extension ganglionnaire, 
la présence de métastases et la rupture cap-
sulaire. Cependant, après l’application du 
modèle de Cox pour une analyse multiva-



 



 

٢٠٠٧ ،٢ العدد عشر، الثالث املجلد العاملية، الصحة منظمة املتوسط، لشرق الصحية املجلة

riée, seules une taille tumorale supérieure 
à 5 cm, la rupture capsulaire et l’extension 
à distance demeurent associées à la survie. 
L’âge ne s’est pas révélé associé à la survie. 
Les traitements associés à une amélioration 
de la survie étaient la chirurgie et la radio-
thérapie ; par contre, la chimiothérapie et 
le traitement hormonal ne semblent pas 
améliorer la survie. 

Sur le plan méthodologique, l’idéal 
aurait été d’inclure tous les cas incidents 
notifiés dans le registre du cancer, suivis 
aussi bien dans les structures publiques que 
privées. Cependant, le suivi des patientes 
est souvent interrompu ; d’autre part, une 
enquête complémentaire pour se procurer 

les dernières nouvelles des malades s’est 
avérée impossible pour les malades suivies 
dans les structures privées, en raison de 
l’absence de l’adresse complète sur la fiche 
médicale. En conséquence, les résultats 
observés seront extrapolés uniquement aux 
malades suivies à l’Institut Salah Azaïez de 
Tunis.

Le taux de survie égal à 61 % à 5 ans, 
observé dans le présent travail, est relative-
ment plus élevé que celui rapporté par Ben 
Ahmed, qui était de 50,5 % à 5 ans et de 
50 % à 7 ans [5]. Par contre, il est rela-
tivement plus faible que le taux global 
(78 %) rapporté dans l’étude Eurocare-3 
qui analyse la survie des patients atteints de 
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cancer dans 22 pays à partir des données de 
56 registres européens [28]. Cette étude a 
montré une survie relative globale à 5 ans 
de 78 % pour le cancer du sein. Cette survie 
dépasse les 80 % dans les pays nordiques et 
avoisine les 60-70 % dans les pays de l’Eu-
rope de l’Est. La France arrive en troisième 
position avec une survie relative à 5 ans de 
82 % [29]. Aux États-Unis, la survie globale 
à 5 ans est de 85 % et elle était de 71 % à 
10 ans, 57 % à 15 ans et 52 % à 20 ans [6].

Ce taux relativement faible s’explique-
rait en grande partie par le retard au dia-
gnostic ; en effet, la découverte de la tumeur 
était symptomatique dans presque la totalité 
des cas ; le diamètre moyen au diagnostic 
était de 5 cm, avec uniquement 7,6 % des tu-
meurs de moins de 2 cm, 55,4 % de rupture 
capsulaire et 28,3 % d’extension à distance. 
Ce retard au diagnostic a été observé dans la 
série de Ben Ahmed [5], dans laquelle le dé-
lai moyen de consultation était de 6,5 mois, 
la taille tumorale était de 4,9 cm. En Europe, 
le retard au diagnostic était à l’origine des 
différences observées entre les pays euro-
péens au niveau des taux de survie au cancer 
du sein, selon une étude sur les données de 
17 registres européens de six pays différents 

qui a analysé la survie relative à 5 ans de 
4478 patientes ayant présenté un cancer du 
sein en 1990-1992 en fonction des stades 
et des traitements réalisés [28]. Cette étude 
a montré que la différence de survie entre 
les pays était principalement liée au stade 
de la maladie au moment du diagnostic. 
La meilleure survie était observée dans 
le groupe français formé par le Bas-Rhin, 
la Côte d’Or, l’Hérault et l’Isère (86 %), 
la survie la plus basse en Estonie (66 %). 
Or, ces deux groupes géographiques sont 
caractérisés, respectivement, par les plus 
hauts (39 % de T1 N0 M0) et les plus bas 
(9 %) pourcentages de femmes présentant 
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un stade précoce de la maladie au moment 
du diagnostic. 

Ce retard au diagnostic et le faible re-
cours au dépistage dans notre série s’ex-
pliqueraient par l’absence d’un programme 
national opérationnel de dépistage du cancer 
du sein en Tunisie, associée à un manque 
de sensibilisation des femmes à l’intérêt 
d’une détection précoce. Ce manque de 
sensibilisation et de recours au dépistage 
du cancer du sein a été rapporté dans une 
étude menée dans deux régions du Nord 
de la Tunisie (Ariana et Zaghouan), où le 
recours au médecin ou à la sage-femme 
pour le dépistage du cancer du sein n’était 
que de 22,4 % à l’Ariana contre 5,8 % à Za-
ghouan ; il en était de même pour le recours 
à la mammographie de dépistage (14,3 % 
à l’Ariana contre 4,31 % à Zaghouan). Les 
principaux motifs évoqués parmi celles qui 
n’encouragent pas au dépistage du cancer 
du sein étaient : la peur d’avoir un cancer 
(62,9 %), la perception de la haute gravité de 
la maladie associée à une absence d’espoir 
de guérison (19,1 %) et la non-disponibilité 
de la mammographie (13,8 %) [30].

À côté du retard au diagnostic, il y a l’âge 
jeune (moins de 35 ans) dont l’effet négatif 
sur la survie du cancer au sein a été mis en 
évidence par plusieurs études [31,32], en 
particulier deux essais d’envergure [33,34];
ce résultat n’a pas été mis en évidence dans 
notre série et s’expliquerait très probable-
ment par le retard au diagnostic pour toutes 
les tranches d’âge, à l’origine d’une baisse 
de la survie pour toutes ces tranches d’âge, 

et ayant pu masquer l’effet négatif de l’âge 
jeune sur la survie. 



Le cancer du sein reste un problème majeur 
de santé publique en Tunisie. Il est de loin le 
cancer féminin le plus fréquemment obser-
vé (incidence 24,3/100 000 femmes) ; dans 
la majorité des pays, son incidence s’accroît 
régulièrement. Il atteint majoritairement des 
femmes jeunes et actives. La survie à 5 ans 
est relativement modeste (61 %), en rapport 
principalement avec un diagnostic tardif. Le 
seul moyen de combattre cette maladie, en 
dehors des avancées thérapeutiques, est de 
faire un diagnostic précoce pour améliorer 
le pronostic, puisque la survie est fortement 
associée au stade de la tumeur au moment 
du diagnostic. D’où l’intérêt du dépistage, 
qui se met progressivement en place en 
Tunisie, en lui associant des actions à déve-
lopper à plusieurs niveaux :
• au niveau des professionnels de la santé : 

pour une meilleure intégration des no-
tions de prévention et de dépistage tout 
en renforçant la formation continue en 
matière de dépistage des cancers fémi-
nins ;

• au niveau de la population par les cam-
pagnes d’information et de sensibilisa-
tion ;

• au niveau de la prise en charge thérapeu-
tique par l’amélioration des modalités 
thérapeutiques et diagnostiques.
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L’hypertension artérielle (HTA), qui touche 
près de 600 millions de personnes dans le 
monde [1,2], constitue toujours la première 
cause de mortalité dans la plupart des pays 
développés, et en second lieu dans les pays 
en développement [3,4]. En Tunisie, pays 
qui connaît actuellement une transition épi-
démiologique, l’HTA constitue un véritable 
problème de santé publique touchant 10-
20 % de la population selon les régions et 
les tranches d’âge [5,6].

Par ailleurs, elle représente un des 
principaux facteurs de risque des maladies 
cardio-vasculaires (MCV) qui sont carac-
térisées par des facteurs de risque multiples 
et le plus souvent intriqués [7]. De ce fait, 
les recommandations de l’Organisation 
mondiale de la Santé (OMS) et de la Société 
internationale de l’Hypertension (ISH) [8]
soulignaient l’importance de l’évaluation 
du risque cardio-vasculaire absolu pour 
décider l’institution d’un traitement anti-
hypertenseur, basé non seulement sur le 
niveau de la pression artérielle mais aussi 
sur le nombre de facteurs de risque cardio-
vasculaire et l’existence d’un retentissement 
de l’hypertension artérielle sur un organe 
cible [9].

Ainsi, le risque cardio-vasculaire est 
une entité multidimensionnelle où pren-
nent part plusieurs paramètres pouvant 
interagir, et dont la prise en considération 
dans une approche intégrée est obligatoire 
dans toute stratégie préventive. Les études 
sur l’évaluation du risque cardio-vascu-
laire chez l’hypertendu en Tunisie sont peu 
nombreuses et ont le plus souvent porté 
sur la prévalence des facteurs de risque 
cardio-vasculaire dans la population géné-
rale [5,10]. De telles études seraient très 
utiles pour l’étude de la performance du 
système national de soins dans la lutte contre 
les maladies cardio-vasculaires à travers le 

traceur de l’hypertension artérielle d’une 
part, et l’évaluation de la qualité des soins 
dispensés aux patients hypertendus, une dé-
cennie après le lancement d’un programme 
spécifique à la prise en charge des patients 
chroniques dans les structures de soins 
primaires, d’autre part.

L’objectif de ce travail était de déter-
miner les facteurs prédictifs du haut risque 
cardio-vasculaire chez les patients hyperten-
dus suivis en première ligne dans les centres 
de santé de base de la région sanitaire de 
Sousse au cours de l’année 2002. 



Il s’agit d’une étude rétrospective ayant 
porté sur un échantillon représentatif de pa-
tients hypertendus suivis dans sept centres 
de santé de base (CSB) (4 urbains et 3 ru-
raux) de la région sanitaire de Sousse durant 
les quatre premiers mois de l’année 2002. 
Les centres de santé participant à l’étude ont 
été identifiés à travers un échantillonnage 
stratifié selon deux caractéristiques, la cir-
conscription sanitaire et le milieu, afin d’as-
surer la représentativité de la population de 
l’étude. Le principal critère d’inclusion était 
un suivi d’au moins 12 mois dans la consul-
tation particulière des maladies chroniques.

Les données ont été collectées à travers 
la compilation de deux sources : d’une part, 
un questionnaire administré aux patients 
lors d’une entrevue, évaluant les caracté-
ristiques socio-démographiques et médi-
cales du patient, et d’autre part, une grille 
d’analyse de dossiers médicaux permettant 
de colliger les données anamnestiques, cli-
niques et paracliniques. 

Le risque cardio-vasculaire a été évalué 
selon les recommandations de l’Organi-
sation mondiale de Santé et de la Société 
internationale de l’Hypertension (OMS/ISH 
1999), tenant compte du niveau de la pres-
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sion artérielle (PA), du nombre de facteurs 
de risque cardio-vasculaire, de l’existence 
d’une atteinte clinique associée et/ou d’une 
affection cardio-vasculaire associée. Le 
calcul du risque cardio-vasculaire s’est basé 
sur l’équation de Framingham permettant 
de distinguer 4 groupes :
• Groupe à bas risque ou à risque faible : 

inclut les hommes de moins de 55 ans et 
les femmes de moins de 65 ans, avec une 
hypertension artérielle de grade 1 et sans 
autres facteurs de risque associés.

• Groupe à risque moyen : représenté par 
les patients avec des chiffres tensionnels 
plus élevés (grade 1 ou 2) et un ou deux 
facteur(s) de risque.

• Groupe à risque élevé : les patients ap-
partenant à ce groupe ont une hyperten-
sion artérielle de grade 1 ou 2 ou 3 avec 
présence de trois facteurs de risque ou 
plus et/ou un diabète.

• Groupe à risque très élevé : ce grou-
pe comporte les sujets hypertendus at-
teints d’une maladie cardio-vasculaire 
associée, indépendamment du grade de 
l’HTA, et les hypertendus de grade 3 
ayant un ou plusieurs facteurs de risque 
ou une atteinte d’organes cibles.
Ainsi, le risque cardio-vasculaire a été 

considéré comme étant bas s’il était « fai-
ble » ou « moyen » et haut quand il était 
« élevé » ou « très élevé ». Au cours de ce 
travail, l’observance thérapeutique a été 
évaluée à travers un test d’évaluation de 
l’observance (TEO) comportant six ques-
tions à réponses dichotomiques ; la réponse 
par oui ou par non aboutit à un score de 0 à 
6 représentant le total des « oui ». Un patient 
a été considéré comme ayant une mauvaise 
observance si son score était de 3 ou plus. 

Le traitement statistique des données a 
été effectué au Service d’Épidémiologie et 
de Statistiques médicales du CHU Farhat 
Hached de Sousse. Les données ont été sai-

sies et analysées sur le logiciel Epi Info 6.04 
fr. Les statistiques descriptives ont été utili-
sées pour résumer les données (fréquences, 
fréquences relatives, fréquences cumulées). 
Les études des associations entre la variable 
dépendante (risque absolu) et l’ensemble 
de ses déterminants ont été testées par des 
tests d’hypothèse, en particulier le test de 

2 pour les variables qualitatives et le test t
de Student pour les variables quantitatives, 
avec un seuil de signification statistique de 
5 %.



Le tableau 1 résume les caractéristiques 
socio-démographiques des 456 patients 
inclus dans cette étude. Le sex ratio était de 
0,18 en faveur des femmes. L’âge moyen 
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était de 65,6 ans (E.T. 9,8) (extrêmes : 41 
et 92 ans). Trois patients sur quatre étaient 
d’origine urbaine. La majorité de nos pa-
tients hypertendus (87,7 %) n’exerçaient 
aucune activité professionnelle. Par ailleurs, 
la moyenne des PA systoliques était de 
160,4 mmHg (E.T. 16,9); celle des PA 
diastoliques était de 92,8 mmHg (E.T. 8,3). 
Près d’un patient sur six avait une HTA du 
troisième grade. 

Le tableau 2 illustre l’analyse du risque 
cardio-vasculaire en fonction des caractéris-
tiques socio-démographiques des patients. Il 
en ressort que 57,1 % des hommes et 46,1 % 
des femmes étaient à haut risque (p = 0,11). 
Par ailleurs, le risque cardio-vasculaire était 
plus élevé en milieu urbain (50,1 % versus 
40,5 %, p = 0,07).

Par ailleurs, les patients ayant une HTA 
découverte depuis plus de trois ans avaient 
un risque significativement plus élevé que 
ceux pour qui l’HTA était de découverte 
récente. En outre, l’existence d’une co-
morbidité est associée à un risque cardio-
vasculaire significativement plus élevé 
(55 % vs 43,6 %, p = 0,02). Le tableau 3 ré-

sume l’analyse du risque cardio-vasculaire 
en fonction des aspects en rapport avec la 
maladie hypertensive. 

En outre, près de la moitié des hyperten-
dus traités par une monothérapie étaient à 
haut risque, contre 40,6 % pour ceux traités 
par deux antihypertenseurs ou plus (p = 
0,025). Enfin, l’analyse du risque cardio-
vasculaire en fonction de l’observance a 
montré que la proportion des patients à 
haut risque était plus élevée chez les non-
observants (50,9 % vs 46 %, p = 0,3). 



Le risque cardio-vasculaire est un phéno-
mène complexe où entrent en jeu de nom-
breux facteurs ; c’est pourquoi les éléments 
qui le déterminent ne peuvent être décrits 
en termes de causes, mais en utilisant les 
notions de facteurs et d’indicateurs de ris-
que [11]. Les éléments liés au patient, à sa 
maladie et aux aspects thérapeutiques ont 
été successivement envisagés.
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Cette étude a montré que le risque 
cardio-vasculaire était plus élevé chez le sexe 
masculin. Chatellier avait conclu, auprès des 
268 patients hypertendus qu’il avait étudiés, 
que la proportion des hypertendus à haut 
risque était plus élevée chez les hommes 
[12]. Une étude américaine effectuée auprès 
de 6859 patients ayant une tension arté-
rielle normale haute a montré que le risque 
cardio-vasculaire était significativement 
plus élevé chez les hommes [13]. Dans la 
plupart des études épidémiologiques, l’HTA 
de la femme apparaît mieux dépistée, traitée 
et contrôlée que celle de l’homme [14]. Cela 
contraste avec un risque cardio-vasculaire 
globalement plus faible chez la femme, en 
particulier avant la ménopause [15]. Par 
ailleurs, nous avons constaté que le risque 
cardio-vasculaire était plus élevé en milieu 
urbain qu’en milieu rural. Une étude égyp-
tienne portant, entre autres, sur 343 patients 
hypertendus, a montré que le niveau de 
risque cardio-vasculaire était plus élevé 
en milieu urbain [16]. Ce même résultat 
a été trouvé dans une grande étude de la 
population indienne [17]. Quant au poids 

de la comorbidité, notre étude a montré 
que l’existence d’une pathologie associée 
à l’HTA était corrélée à une augmentation 
du risque cardio-vasculaire. Mallion JM 
et al avait trouvé, dans son étude incluant 
5365 patients hypertendus, que la propor-
tion des patients atteignant les objectifs 
tensionnels diminuait lorsque l’HTA est 
associée à une comorbidité [18]. Notre 
étude a, par ailleurs, objectivé que les 
hypertendus contrôlés avaient un risque 
cardio-vasculaire plus bas que ceux non 
contrôlés. Nos résultats ont été corroborés 
par deux grandes enquêtes sur le contrôle de 
l’HTA, à savoir l’étude française « SOUF-
FRES MEDICALE » [19] et l’étude amé-
ricaine NHANES III (National Health and 
Nutrition Examination Survey) [20]. Les 
différents essais thérapeutiques ont montré 
une réduction du risque cardio-vasculaire 
chez les hypertendus contrôlés [21,22].

Sur le plan thérapeutique, notre étude a 
montré une réelle différence en termes de 
prescription médicamenteuse avec la re-
commandation OMS/ISH puisque le pour-
centage des patients à haut risque traités 
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par deux médicaments antihypertenseurs ou 
plus était moins important que ceux qui sont 
à bas risque cardio-vasculaire, avec une dif-
férence significative. Une étude française 
faite auprès de 15 741 patients hypertendus 
suivis en première ligne a montré que le 
pourcentage des patients traités par polythé-
rapie augmentait faiblement avec le niveau 
de risque : de 37 % chez les hypertendus à 
plus faible risque, il atteint 49 % chez les 
hypertendus à plus haut risque [23]. En 
outre, l’enquête de Vernier sur la prise en 
charge de l’hypertension artérielle a conclu 
que la décision de traitement paraît adaptée 
au niveau de risque des sujets [24].

Enfin, notre étude a montré que le 
pourcentage des hypertendus à haut risque 
cardio-vasculaire était plus élevé chez les 
non-observants, sans que la différence soit 
significative. Dans une étude française faite 
auprès de 484 patients hypertendus traités, 
la bonne observance n’a été retenue que 

chez 39 % des patients, et le niveau de 
risque cardio-vasculaire était plus élevé 
chez les non-observants [25]. Malgré les 
bénéfices documentés du traitement antihy-
pertenseur dans la diminution de la pression 
artérielle et dans la prévention des compli-
cations cardio-vasculaires, le pourcentage 
des hypertendus bien contrôlés reste faible 
en conséquence d’une faible observance au 
traitement prescrit [26].

En conclusion, et en se basant sur les 
recommandations OMS/ISH 1999 qui indi-
quent que la décision du traitement médica-
menteux ne doit pas dépendre uniquement 
du niveau de la pression artérielle mais 
surtout de l’évaluation du profil du ris-
que cardio-vasculaire de l’hypertendu [9],
l’identification des facteurs prédictifs du 
risque cardio-vasculaire permettrait d’amé-
liorer la décision thérapeutique et de réduire 
le risque cardio-vasculaire chez les patients 
hypertendus suivis en première ligne.
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Several studies have been reported concern-
ing the epidemiology of malocclusion and 
need for orthodontic treatment. Although 
data on orthodontic awareness and treat-
ment needs are very scanty, malocclusion 
is undoubtedly a public health concern in 
young populations. The Islamic Republic 
of Iran has one of the highest proportions of 
young people in the world [1,2]; therefore 
a study of malocclusion is important from 
a population health viewpoint. There are 
few studies to estimate the proportion of the 
population that requires orthodontic treat-
ment in this country.

There are many orthodontic indices that 
combine physical and visual elements to 
provide a measure of the degree maloc-
clusion. The Dental Aesthetic Index (DAI) 
is an orthodontic index that links clinical 
and aesthetic components mathematically 
to produce a single score. It also aims to 
predict the clinical judgements of ortho-
dontists by separating handicapping from 
non-handicapping malocclusions [3]. Com-
pared with other indices, the DAI is simpler 
and economical in terms of time [4]. The 
DAI outlines criteria for the assessment 
of dentofacial anomalies including miss-
ing teeth, crowding, spacing, diastema, 
overjet, reverse overjet, open bite and molar 
relationship. DAI can be used easily in 
different communities and populations by 
dentists and/or dental assistants [5–7]. It 
assists in decision-making about where to 
allocate government resources for treatment 
of malocclusion [8,9].

An orthodontic needs assessment using 
DAI has not been performed for Iranian 
students in the city of Shiraz. This study 
was designed to determine the orthodontic 
treatment needs of 12–15-year-old students 
in the city of Shiraz, Islamic Republic of 
Iran.



The study was performed in March and 
April 2004 in the junior high schools in the 
city of Shiraz, Islamic Republic of Iran. 
Approval for the study was obtained from 
districts board of education as well as from 
school authorities and it was conducted ac-
cording to the Shiraz University of Medical 
Sciences ethical guidelines

In Shiraz, secondary education is divid-
ed into 4 districts. Each district has 42–59 
state high schools (22–32 for girls and 
20–27 for boys). One boys’ and one girls’ 
junior high school were randomly selected 
in each district. At each school, only those 
who agreed to participate in the study were 
included. None of the children had a history 
of orthodontic treatment. A total of 900 stu-
dents (450 male, 450 female) participated 
in the study. The participants were also 
asked to complete a questionnaire about 
demographic characteristics including sex, 
family size, parent’s education and father’s 
job.

The professional assessment was 
performed by a dentist using the DAI ac-
cording to the World Health Organization 
(WHO) guidelines. All the 10 components 
were measured (Table 1). The assessment 
was performed under natural light using 
disposable gloves, tongue blades and mouth 
mirrors. A periodontal probe was used for 
millimetre measurements.

The data were analysed using the Stu-
dent t-test and chi-squared test. P  0.05 
was considered as statistically significant.



There was no significant difference be-
tween the DAI scores from male and female 
students: mean (standard deviation) score 
24.8 (6.1) versus 22.1 (5.3) respectively. 
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Moreover, there was no statistically sig-
nificant correlation between DAI scores 
and demographic characteristics such as the 
family size, parent’s occupation or educa-
tion (data not shown).

The orthodontic treatment needs of all 
students and for male and female students 
according to DAI score are shown in Ta-
ble 2 and 3. Relative to female students 
a significantly lower percentage of male 
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students had normal occlusion or minor 
malocclusion with no need or slight need for 
treatment (78.0% versus 62.2%). Moreover, 
compared with female students a signifi-
cantly higher percentage of male students 
scored with definite malocclusion and need 
for treatment (21.6% versus 14.0%). A 
significantly higher percentage of male 
than female students were defined with 
severe malocclusion for whom treatment 
was highly desirable (9.8% versus 6.0%). 
The percentage of male students with very 
severe (handicapping) malocclusion requir-
ing mandatory treatment was significantly 
higher than that of female students (6.4% 
versus 2.0%).

The components of DAI score for male 
and female students are shown in Table 
4. The frequencies of male and female 
students were not significantly different 
in spacing, diastema, anterior mandibular 
irregularity, reverse overjet and open bite 
malocclusions. Relative to female students, 
a significantly higher percentage of male 
students had malocclusions including miss-
ing teeth, crowding, anterior maxillary ir-
regularity and overjet (Table 4).

Table 5 shows the mean DAI scores 
of Iranian students in the present study 
compared with other ethnic populations. 
DAI scores of Iranian students from the 
city of Shiraz were higher than Chinese and 
Nigerian, but less than other populations. 
Mean DAI for different racial populations 
were significantly different from each other 
(P < 0.001). 



The findings of the present study show that 
the mean DAI score of Iranian students 
from the city of Shiraz lies within the range 
reported by others from other parts of the 
world [10,12–14,16,17]. It also shows that 
a higher proportion of female students than 
male students were rated as having normal 
or minor malocclusion, whereas a lower 
proportion of them scored as having definite 
malocclusion, severe malocclusion or very 
severe malocclusion. 

The mean DAI score was 23.5 and over 
two thirds of the secondary school children 
examined had a dental appearance that re-
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quired no orthodontic treatment. Statistical 
analysis showed that the mean DAI scores 
of Iranian students from the city of Shiraz 

were less than South Australian [10], New 
Zealand [10], local and white American 
[17], Japanese [17], Malaysian [12,13], 
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Spanish [14] and Australian with European 
origin [12], but more than Nigerian students 
[16] (Table 5). Large differences between 
the mean DAI scores of Iranians and those 
of Americans and Australians may be due 
to racial variation. Different studies have 
also shown that Asian populations generally 
have dental appearances that require more 
orthodontic treatment [12,16,17]. Also dif-
ferences may be due to different sample 
sizes and/or ages ranges. Compared with 
the study from Nigeria with similar sample 
size and subject ages, Iranian students from 
the city of Shiraz had fewer orthodontic 
needs. Hence, in this study, differences in 
DAI scores might be attributed to genetic 
predisposition, differences in lifestyle, vari-
ation in growth and facial skeleton develop-
ment and occlusion.

The mean DAI scores for males and 
females were 24.8 and 22.1 respectively. 
Girls tended to have lower DAI scores than 
boys. This is comparable to mean DAI 
scores found by Rashida and colleagues 
in 12–13-year-old Malaysian schoolchil-
dren [12]. This contrasts with the reports 
of Otuyemi et al. and Onyeaso and Sanu 
which did not find any significant sex dif-
ferences in the mean DAI score of Nigerian 
children [16,18,19]. Moreover, compared 
with female students, a significantly higher 
percentage of male students scored with 
definite malocclusion for which treatment 
was needed or highly desirable (31.4% 
versus 20.0%). Also the percentage of male 
students with very severe (handicapping) 
malocclusion requiring essential treatment 
was significantly higher than the percentage 
of female students (6% versus 2%). Whether 
such a small difference is sex-related is un-
certain. With regards to different malocclu-
sion traits, hypodontia was found to occur 
in boys more than girls (9.8% versus 2.9%). 
However, Moyers mentioned that most 
studies claimed that women were more 

likely to have congenitally missing teeth 
than men [20]. This might be attributed to a 
sex-related malocclusion and needs further 
investigation. Crowding, the discrepancy 
between tooth size and arch size, was sig-
nificantly lower in girls (31.1%) than in the 
boys (45.6%). Greater crowding distribution 
in boys agrees with Kerosuo, who reported 
more crowding distribution in African boys 
[21]. In this regard, X-linkage in relation to 
tooth size has been documented previously 
[20].

Other malocclusion traits including an-
terior maxillary irregularity, incisor overjet 
and molar relationship are consistent with 
the literature on the Iranian population 
[22–24]. Midline diastema distribution was 
16.6%, which is similar to Taherizadeh’s 
[23] study, but different from Rashida’s 
study of Malaysians [12] and from Otuey-
mi’s study concerning Nigerians [16] with 
rates of 9.3% and 25% respectively. 

Crowding distribution in this age group 
was similar to other studies done by Taher-
izadeh in Shiraz [23] and Sadeghi in Tehran 
[24], but was 50.3% and 63% respectively 
in studies in Malaysia [12] and Finland [25].
Like most communities, except Nigeria, the 
population studied in this research had more 
problems with crowding distribution than 
extra space. One of the most common fea-
tures of DAI in the students was a dental ir-
regularity in the maxilla and mandible. Over 
26.5% and 16.4% of the subjects showed 
anterior irregularity > 1 mm, which is com-
parable with Malaysian schoolchildren, 
with 40.6% and 22.2% having maxilla and 
mandible irregularities respectively [12]. 
But compared with Nigerian schoolchildren 
showing > 1 mm anterior maxillary irregu-
larity and anterior mandibular irregular-
ity (12.1% and 29.2% respectively), it may 
reflect racial differences in skeletal growth 
and dental measures in maxillae.
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Mandible overjet was observed in 1.4% 
of the population, which is similar to other 
populations [12,16,23,26]. The frequency of 
open-bite in this study (2.6%) is similar to 
other studies [23,24,27,28]. Deviation from 
class I molar relation in 47.4% of subjects 
in the study (48.4% for males and 46.4% for 
females) differs from the results of Taher-
izadeh (32.2%) [23], Sadeghi (34.2%) [24],
Otuyemi (16.2%) [16] and Rashida (31.1%) 
[12]. The differences could be because of 
the examiner’s error in distinguishing class I 
molar relation and half-cusp deviation from 
the natural situation. Therefore, examining 
the molar situation with half-cusp or com-
plete cusp deviation may cause doubt and 
errors in the DAI rate. In the current study 
half-cusp and complete cusp deviation from 
class I molar relation was 48.4%, a higher 
deviation than other studies [12].

Notwithstanding its advantages, our 
study has some limitations. For example, it 
does not include some occlusion conditions 
such as extracted molars, posterior cross-
bites, midline deviations and deep overbite 
[8,12]. Also, as class I molar relationship, 
distal or mesial deviation are not registered 
in the DAI components, it is not possible to 
compare the results of this study with previ-
ous ones in which the relations of classes 
II and III was examined separately in an 
Iranian population. The DAI is applicable 
to persons with normal skeleton without 
abnormalities such as harelip and cleft pal-
ate, disproportion of maxilla and mandible, 
deepbite and crossbite, etc.

It is notable that malocclusion and ortho-
dontic treatment needs vary greatly among 

different ethnic populations. In general, Ira-
nian students from the city of Shiraz showed 
better dental appearance and had less need 
for orthodontic treatment than many other 
ethnic populations. More studies in other 
cities of the Islamic Republic of Iran are 
needed to confirm our study findings.



• Most students (70.1%) had a good dental 
appearance with no need for orthodontic 
treatment.

• Some of the population (12.1%) had in-
tense-to-disabling malocclusion which 
had not received orthodontic care, per-
haps because of socioeconomic problems 
or the cost of orthodontic treatment. 

• Male students are more prone to definite 
malocclusion and the need for orthodon-
tic treatment. 

• Iranian students from the city of Shiraz 
have better dental appearance than 
American, Japanese, Australian, Malay-
sian, Greek and South African students 
and need less orthodontic treatment.



We would like to thank the Office of Vice-
Chancellor for Research and Centre for De-
velopment of Clinical Studies for financial 
support of this project and Dr Nekouian 
for his expert advice on writing the manu-
script.
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Approximately 80% of people experience 
back pain at least once in their lifetime [1].
In industrial countries back pain is one of 
the leading causes of absenteeism from 
work and admission to hospital, resulting 
in high costs in terms of expenditure on di-
agnosis and treatment and in days lost from 
work [2–8].

Back pain can occur at any age. Howev-
er, studies show that it is more prevalent in 
those aged 35 to 55 years [7]. In terms of eti-
ology, low-back pain is generally attributed 
to disc hernia, metabolic and degenerative 
diseases of the lumbar vertebrae, fracture 
and dislocation of the vertebrae, infectious 
diseases, tumour and psychological distress. 
However, most back pain is mechanical in 
origin [2]. It has been reported that for 79% 
of men and 89% of women the causes of 
low-back pain are unknown [9].

Treatment of low-back pain includes 
painkillers, muscle relaxants, antidepres-
sants, bed rest, back support, physiotherapy, 
and patient education for prevention, but pa-
tients are rarely referred for surgery. Some 
physicians attribute low-back pain to psy-
chological stress and accordingly prescribe 
lifestyle changes and stress management to 
overcome anxiety [2]. There is increasing 
emphasis on prevention of low-back pain 
and reduction of prolonged disability result-
ing from this affliction [10]. According to 
Frymoyer et al., low-back pain patients 
are engaged in stressful occupations and 
tend to report more episodes of anxiety and 
depression [11]. Gatchel et al. concluded 
that chronic diseases and psychological 
problems are the main sources of low-back 
pain [12]. Simmonds et al. attributed low-
back pain to psychological conditions [13].
However, a prospective study of Gatchel et 
al. was not able to establish a relationship 

between individuals’ pre-morbid psycho-
logical condition and low-back pain [14].

In view of the gap in knowledge, this 
study was designed to obtain a psychologi-
cal profile of individuals with low-back pain 
in Isfahan, Islamic Republic of Iran. The 
aim was to examine the subjects’ personal 
characteristics (including age, sex, educa-
tion, occupation, duration of illness and 
cause of illness); to determine the subjects’ 
psychological profile (levels of anxiety, 
depression, interpersonal sensitivity, obses-
sive–compulsive behaviour, somatization, 
psychosis, paranoid thoughts, phobia and 
general complaints); and to determine if 
there was a relationship between subjects’ 
psychological and personal characteristics.



The study participants were 200 patients 
who had received treatment for low-back 
pain on an outpatient basis in orthopaedic 
and neurosurgery clinics of 2 major univer-
sity hospitals in Isfahan, Islamic Republic of 
Iran. From December 2000 to March 2001 
more than 450 people were admitted to the 
hospitals for low back pain. Patients were 
included in the study if the illness was more 
than 2 months duration and was certified by 
a neurosurgeon or an orthopaedic surgeon. 
A total of 276 patients fulfilled the research 
criteria. However, 50 patients refused to 
cooperate and 26 interview schedules were 
incomplete, giving a final sample of 200. A 
control group of 350 normal subjects (invit-
ed from the participant’s siblings) who had 
no history of acute or chronic illness of any 
type were selected who were the same sex, 
similar level of education, similar marital 
status, and one year older or younger than 
the patient.
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The Symptom Checklist-90 (SCL-90) 
[15] was used for the study. The instru-
ment comprises 100 items, measuring 
10 psychological characteristics: grudge, 
anxiety, depression, somatization, inter-
personal sensitivity, obsessive–compulsive 
behaviour, psychosis, paranoid thoughts, 
phobic anxiety and general complaints. 
The instrument was translated into Farsi 
language by experts from the Department 
of Psychology, Isfahan University and was 
translated back to English by another group 
of 5 experts from the same department. Then 
the Farsi version was reviewed. The final 
version was piloted on a sample group of 
30 inpatients and it was concluded that the 
Farsi version was highly valid for use. The 
SCL-90 was administered to both groups of 
participants by 2 trained social workers who 
were unaware of the subjects’ physical and 
mental conditions. 

Information was also collected about 
the following characteristics: age, sex, edu-
cational attainment, occupation, causes of 
low-back pain and duration of low-back 
pain. Education was classified into 4 cat-
egories: illiterate or reading/writing ability, 
below school diploma, school diploma and 
graduate. Occupation was classified into 
2 groups: working outside the house for 
money or not earning (including house-
wives and students).

Incomplete questionnaires were exclud-
ed from the analysis. Data were analysed 
using SPSS, version 11.5. The psychologi-
cal profile of the participants was compared 
in terms of sex, education, age, occupation 
and duration of illness. Student t-test was 
applied to compare the participants’ charac-
teristics when the independent variable was 
dichotomous (sex, occupation) and analysis 
of variance for variables having more than 
one category. Pearson correlation was ap-
plied for age and duration of illness with 
patients’ characteristics. 





The age of both groups ranged from 15 to 
65 years (Table 1). The mean (standard 
deviation) age was 38.5 (11.6) years and 
36.9 (13.2) years for the patient and control 
groups respectively (P > 0.05). 

Patients with back pain in all age groups 
scored higher for all psychological features 
compared with controls (Table 2). How-
ever, in terms of age, statistically significant 
differences were observed between the 2 
groups for anxiety (F = 9.97, P < 0.001), 
depression (F = 5.10, P < 0.001) and obses-
sive–compulsive behaviour (F = 3.73, P < 
0.001). As compared with other age groups, 
patients aged 51–60 years and 61+ years 
scored higher for the above characteristics 
than did controls (P < 0.05). 

There was a positive correlation be-
tween patients’ age and general complaints 
(r = 0.16), anxiety (r = 0.35), depression (r
= 0.21) and obsessive–compulsive behav-
iour (r = 0.17), but a negative correlation 
between age and psychosis (r = –0.16) 
and paranoid thoughts (r = –0.19). No 
significant correlation between age and 
psychological characteristics of the control 
group except for depression was observed 
between various age groups (F = 3.12, P
< 0.05). In contrast to the patient group, 
controls aged 41–50 years scored higher for 
depression (P < 0.05). 



The patient and control groups had a simi-
lar sex distribution (59.3% of patients and 
56.4% of controls were male) (P > 0.05) 
(Table 1). 

Female patients with low-back pain 
scored higher on all dimensions of the SCL-
90 than male patients and male controls but 
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did not differ from female controls (Table 
3). These differences were significant for 
anxiety (P < 0.001), depression (P < 0.001), 
interpersonal sensitivity (P < 0.05), obses-
sive–compulsive disorder (P < 0.01), soma-
tization (P < 0.001) and phobia (P < 0.01).



No significant differences were observed 
between the 2 groups in terms of educa-
tional background (P > 0.05) (Table 1). 

In the patient group, psychological char-
acteristics varied by educational background 
(Table 4) for grudge (F = 3.41, P < 0.01), 
general complaints (F = 4.30, P < 0.01), 
anxiety (F = 20.05, P < 0.01), depression (F
= 12.14, P < 0.001), obsessive–compulsive 
behaviour (F = 7.35, P < 0.001), somatiza-
tion (F = 7.56, P < 0.001) and phobia (F

= 3.14, P < 0.01). The mean scores of the 
illiterate patients and the controls were 
significantly higher for grudge (P < 0.5), 
general complaints (P < 0.05) and phobia 
(P < 0.05) compared with other educational 
groups. For both groups, somatization de-
creased with a higher level of education (r
= –0.32, r = –0.28), while the depression 
level increased with education level (r = 
0.31, r = 0.30). 



Both groups were similar in terms of occu-
pational background (P > 0.05); almost half 
of the patients and controls were working 
outside the house for money while the rest 
were housewives or students (Table 1). 

Housewives and students from the pa-
tient group scored higher for anxiety (F = 6.51, 
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P < 0.001) and depression (F = 6.28, P < 
0.01) compared with working people in 
their own group and those in the control 
group (Table 5). However, they did not 
differ from housewives and students in the 
control group. The mean score of the patient 
group was higher, but not significantly so, 
in all psychological aspects compared with 
controls.



Regarding duration of illness, it was ob-
served that for the majority of patients, low-
back pain had lasted 1–5 years (41.0%), 
followed by those whose illness was < 1 
year (35.5%), and those whose illness had 
been present > 5 years (22.5%). 

Statistically there were significant dif-
ferences between and among patients with 
different illness duration in terms of anxiety 
(F = 4.93, P < 0.01), depression (F = 3.05, 
P < 0.05) and general complaints (F = 4.89, 
P < 0.01) (Table 6). The mean score for 
patients whose illness duration was more 
than 5 years was the highest and differed 
significantly for anxiety (P < 0.05), depres-
sion (P < 0.05) and general complaints (P
< 0.05). There was a positive correlation 
between duration of illness and patients’ 
level of general complaints (r = 0.14), anxi-
ety (r = 0.21), depression (r = 0.16), obses-
sive–compulsive behaviours (r = 0.14) and 
somatization (r = 0.14). 



Patients’ low-back pain was attributed to 
several causes which could be classified into 
7 categories: disc herniation (19.1%), spinal 
stenosis (4.5%), fractures and dislocations 
(4.0%), tumours (2.4%), spondylolysis and 
spondylolisthesis (0.7%), senile osteoporo-
sis (0.9%), and others such as spondylo-
arthropathies and infection (4.7%). 
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There were significant differences 
among the subjects with diverse causes of 
low-back pain in terms of grudge (F = 1.93, 
P < 0.05), anxiety (F = 4.99, P < 0.05), 
depression (F = 2.24, P < 0.05), interper-
sonal sensitivity (F = 2.18, P < 0.05), obses-

sive–compulsive behaviours (F = 3.25, P
< 0.05) and paranoid thoughts (F = 3.15, 
P < 0.05). Intra-group comparison across 
different diagnoses showed that patients 
whose low-back pain was due to senile 
osteoporosis, spondyloarthropathies and 




   
  

   
     
     

   
     
     

   
     
     


   
     
     


   
     
     

   
     
     

   
     
     

   
     
     

   
     
     

   
     
     

 



 

٢٠٠٧ ،٢ العدد عشر، الثالث املجلد العاملية، الصحة منظمة املتوسط، لشرق الصحية املجلة




   
    
    

     
       
       

     
       
       

     
       
       


     
       
       


     
       
       

     
       
       

     
       
       

    
       
       

     
       
       

     
       
       

infection differed significantly from other 
patients in terms of grudge (P < 0.05), psy-
chosis (P < 0.05), paranoid thoughts (P < 
0.05) and obsessive–compulsive behaviour 
(P < 0.05). Interestingly, the mean scores of 

patients whose low-back pain was due to tu-
mours, spondylolysis and spondylolisthesis 
was higher than other patients in terms of 
anxiety (P < 0.05). 
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There is an increasing emphasis on the 
psychosocial aspects of low-back pain. Re-
searchers have tried to establish an associa-
tion between psychological factors and the 
occurrence of low-back pain. However, it is 

known that the experience of stress, anxiety 
and depression is sometimes but not always 
secondary to back pain [16]. Psychological 
factors are known covariants of chronic 
low-back pain and of chronic pain in gener-
al. Their role as predictors of recovery from 
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back pain is unclear and research findings in 
this respect are contradictory [17].

This study was designed to obtain a 
mental health profile of patients with low-
back pain. In terms of age, the correlation 
data showed that patients’ level of depres-
sion, anxiety and obsessive–compulsive 
thoughts increased with age. This indicates 
the role of age in recovery from low-back 
pain. Generally with age, an individual’s 
tolerance threshold decreases and the ex-
perience of low-back pain may manifest as 
depression, anxiety and obsessive–compul-
sive thoughts. Studies show that about 60% 
of patients with low-back pain recovered 
in 10 days and 90% in 3 months [18,19].
Canadian studies have shown that recur-
rence of low-back pain is 20% in 1 year and 
36% over 3 years [20,21]. Low-back pain 
is considered the most common cause of 
activity limitation for young people and, as 
a natural consequence of ageing, these limi-
tations tend to increase, making the afflicted 
individuals more prone to psychological 
disturbances [19].

Our study indicates that female patients 
were more affected by low-back pain than 
were male patients, with higher scores in 
almost all aspects of the SCL-90. This find-
ing was anticipated since gender differ-
ences in symptom presentation are to a large 
extent well known and some studies show 
that female subjects demonstrate enhanced 
responses to experimentally induced pain 
[22]. Women are also over-represented 
among sufferers of a variety of chronic pain 
disorders [23].

From this study, we can observe a large 
diversity in symptom presentation accord-
ing to educational background. Patients 
from different educational backgrounds 
differed from each other significantly in 
terms of grudge, general complaints, anxi-
ety, depression, obsessive–compulsive be-
haviours, somatization and phobia. Patients 
who were illiterate or educated to degree 
level differed significantly from others in 
terms of phobia and grudge. Education plays 
a key role in determining one’s perception 
of the world and oneself. A person’s under-
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standing of every phenomenon is shaped 
by his/her education. It is plausible that 
these differences are the result of subjects’ 
educational background and understanding 
of their problems. Higher scores in phobia 
and grudge may be attributed to their lack 
of knowledge about low-back pain which 
has manifested itself in the form of enmity 
towards others and fear of low-back pain 
prognosis.

Regarding occupation, we observed sig-
nificant differences among patients in terms 
of depression and anxiety. Non-working 
patients with low-back pain were more 
depressed than their working counterparts. 
Most of the non-working patients are house-
wives or those retired from work and their 
activities are limited to the house. Their 
depression and anxiety may be attributed to 
confinement and monotony of work. 

Patients’ reactions to low-back pain also 
varied when the causes of low-back pain 
changed. Significant changes were observed 
among the subjects in terms of grudge, 

anxiety, depression, interpersonal sensitiv-
ity and obsessive–compulsive behaviours. 
Patients’ whose low-back pain is a result 
of spondylolysis and spondylolisthesis, 
spondyloarthropathies or infection showed 
a greater tendency towards grudge, psy-
chosis, paranoia and obsessive–compulsive 
behaviours. Those whose illness was due 
to tumour and spondylolysis and spondy-
lolisthesis suffered more from anxiety com-
pared with other patients. This suggests that 
when patients become familiar with the 
causes of their disorder, their psychological 
reactions adapt. 

The mental conditions of the patients 
also changed with the duration of illness, 
and their levels of depression and anxi-
ety differed significantly. Those whose 
low-back pain was longer than 5 years had 
the highest scores for depression, general 
complaints and anxiety. Longer duration of 
illness was accompanied by higher levels of 
anxiety, depression, obsessive–compulsive 
behaviours and somatization.
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Egyptian labour law No. 137 prohibits chil-
dren 12 years old or younger from working 
under any condition. Egypt’s child law of 
1996 raised the minimum work age from 12 
years to 14 years but permitted provincial 
governors, with the consent of the Min-
ister of Education, to allow children aged 
12–14 years to be employed in seasonal 
agricultural work that is not hazardous and 
does not interfere with their education [1].
In April 2001, the Deputy Prime Minister 
and the Minister of Agriculture and Land 
Reclamation Affairs issued Ministerial De-
cree No. 1454 making it illegal to employ 
children below the age of 14 years in agri-
culture. Egypt’s constitution mandates that 
education should be free for all children. 
Education laws stipulate compulsory basic 
education through the 8th grade (9th since 
2004) and require children to attend school 
until they reach the age of 15 years [1].

The minimum working age is lower than 
the required age for compulsory education. 
In Egypt, more than half the children who 
work also attend school [2]. Many Egyptian 
government schools operate a schedule 
of up to 3 shifts (4 hours each approxi-
mately) a day—morning, afternoon and 
early evening—mainly due to constrained 
resources. Thus, in a way, the education 
system seems to accommodate dual activi-
ties of children. It seems appropriate, there-
fore, to examine the joint determinants of 
attending school and working. Employers 
may prefer students as employees because 
their age makes them cheaper, more obedi-
ent, easier to manage and less aware of their 
rights. They also escape from the require-
ment to pay employment insurance when 
they employ juveniles. 

Over the past 2–3 decades, an increas-
ing number of young people who combine 
study at school with employment outside 

school hours has been widely observed in 
many countries. While the trend has been 
well recognized, its implications have fre-
quently been overlooked [3]. Consideration 
of the phenomenon gives rise to a number 
of questions about the incidence, nature and 
potential effects of work among teenage 
school students. 

It is important to identify which students 
are most likely to have jobs and to assess the 
effects of employment. Personal character-
istics of the student as well as family and 
educational factors all have an influence 
on whether the student will work [3]. It 
also appears that the restructuring that has 
taken place in the Egyptian economy and 
increases in the cost of living over the past 
few years have affected employment op-
portunities and increased the phenomenon 
of student work.

In Egypt, there have been many studies 
on the phenomenon of child labour, but 
none of the studies concentrated on student 
labour as a separate phenomenon. This study 
aimed to estimate the prevalence of student 
labour in Mansoura (either year-round or 
summer work), its underlying causes and 
the health, educational and social impacts. 
Work hazards and conditions as well as 
students’ attitudes towards work were also 
highlighted.



This was a cross-sectional study carried out 
during the period November 2003–April 
2004 in Mansoura, the capital of Dakahlia 
governorate, Egypt, located on the river 
Nile in the northeast of the Delta. Approval 
of the local directorate of education and 
school administration was obtained. The 
survey was carried out among secondary 
school children enrolled in general and vo-
cational government schools. 
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Secondary schools in both education 
zones (eastern and western zones) in Man-
soura as well as the rural sector were in-
cluded. One general secondary school for 
girls and 1 for boys were randomly selected 
from each zone (i.e. 4 general schools in the 
urban sector) as well as 1 mixed school from 
the rural sector. Five vocational schools (1 
commerce school for boys and 1 for girls; 1 
industrial school for boys and 1 for girls and 
1 mixed agricultural school) and 1 nursing 
school were selected from Mansoura city. 
This distribution covered all social strata 
and both sexes, and included the urban and 
rural sectors of the community. 

From each selected school, 1 class (clus-
ter) from each grade was randomly selected, 
i.e. 33 classes in all, 11 from each grade in 
secondary school. A total of 1314 students 
were registered in these classes and 1293 
(98.4%) participated in the study. The oth-
ers were either absent (18, 1.4%) or refused 
to complete the questionnaire (8, 0.15%).

With the consent of the school authori-
ties, the investigators spent 45–60 minutes 
in each class. Students were briefed about 
the study, encouraged to participate and to 
express their experiences. It was empha-
sized that all data collected was strictly con-
fidential. The students gave fully informed 
verbal consent to participate. They were 
then asked to complete a self-administered 
questionnaire on personal and family back-
ground; self-reported work during the pre-
vious year; type of work; reasons; health, 
social and educational effects; and their 
opinions regarding student labour.

The social score was calculated accord-
ing to Fahmy and El-Sherbiny [4].

Weight and height were measured. 
Quetelet’s body mass index was used to 
measure the degree of obesity. Obesity was 
defined as BMI  30 kg/m2 [5].

The questionnaire was constructed with 
the aid of previous studies in child labour. 

It was pre-tested on 30 students of the same 
age from a school not included in the study. 
Some questions were changed or removed 
because they were not clear to students. 

Sample size was calculated using Epi-
Info, version 6.02. The total number of 
students registered in the secondary schools 
of Mansoura district was 600 000 (accord-
ing to the directorate of education). The 
pilot study indicated that about 40% of 
students were working either all the year or 
in summer work. With the worst acceptable 
level 30%, the sample needed for the study 
was estimated to be at least 1116 at 95% 
confidence level.

Data were analysed using SPSS, ver-
sion 10. For qualitative data, chi squared 
or Fisher’s exact test was used for com-
parison between groups, as appropriate. 
Odds ratio and 95% confidence interval 
were calculated. For quantitative data, the 
unpaired Student t-test was used for com-
parison between groups. Factors significant 
on univariate analysis were entered into 
multivariate logistic regression analysis. P
< 0.05 was considered significant.



Age range of the participants was 13–18 
years. The proportion of students who 
worked during the year prior to the study 
was 36.1%, 8.6% in year-round work and 
27.5% in summer work. Student labour was 
significantly higher among those enrolled in 
industrial or agricultural school, those older 
than 15 years, male students, students from 
rural areas, those whose parents were less 
educated or who had non-professional jobs, 
students belonging to families with low 
social status or low income, students from 
large families and those from single parent 
families (Table 1). 
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Logistic regression analysis indicated 
that type of school, sex, family size, resi-
dence and social status of the family were 
independent predictors of student labour 
(Table 2). 

Prevalence of health impacts, smoking 
and substance abuse were significantly 
higher among working students. On the 
other hand, there was no significant dif-
ference for weight, height and body mass 
index (Table 3).

We found that 21.6% of students work-
ing year-round and 33.1% of those working 
only in the summer reported no work haz-
ards (Table 4). The most frequently cited 
hazards were sharp instruments/machines, 
noise, smoke/vapour and high temperature. 
Among students who did year-round work, 
61.3% reported no work injuries or diseases 
during the year prior to the study; this figure 
was 82.9% for students who worked in 

the summer. The most frequently reported 
work injuries/diseases were skin diseases, 
falls, cuts and schistosomiasis. Corporal 
punishment by the employer was reported 
by 55.0% of students working all year round 
and 62.1% of summer workers.

Working students, doing year-round or 
summer work, reported that work adversely 
affected their education (frequent school 
absenteeism, grade repetition, lack of time 
for study) and social life (lack of oppor-
tunity for practising hobbies and sports, 
enjoying leisure time and participating in 
social and family events, inadequate sleep, 
inadequate rest time) (Table 5). Exposure to 
violence and sexual harassment were more 
frequently reported by working than non-
working students. 

The mean age for starting work was 
11.1 years for year-round workers and 11.9 
years for those working in the summer. 
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About 50% of working children worked for 
 6 hours per day. Contribution to family 

income was the leading grounds for student 
labour, and in the majority of cases parents 
chose the type of work; the main field of 
work was the industrial and building con-
struction sectors. Among the children in 
paid employment, 55.1% of those working 
all year round and 70.9% of those working 
in the summer reported that parents took 
their wages (Table 6.).

Working students reported being satis-
fied with their work in 51.4% of cases for 

year-round workers and 26.1% of cases 
for summer workers; 80.2% of year-round 
workers and 45.5% of summer workers said 
they would continue in the same type of 
work after leaving school (Table 7.) 

Very few working students had written 
contracts with employers, medical check-
ups or paid sick leave. Protective clothing 
was available at the workplace for 19.8% of 
students working all year round and 7.0% 
of those working in summer; the figures for 
availability of emergency kits at the work-
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place were 32.4% and 35.7% respectively 
(Table 8). 



The pattern of mixing education and work 
is widespread; in Australia for example, 
substantial numbers of secondary school 
students have a paid job [6]. The transition 
from school to work has become compli-
cated and protracted, and student employ-
ment now represents an important path in 
the transition process. The growth in flex-

ible employment has provided opportunities 
for students to combine work and study. 
Engagement in employment while still in 
education is an important experience among 
a substantial proportion of young people 
making the transition from school to work, 
and emphasizes the blurring of the bound-
ary between school and work [7,8].

In the year prior to our study, more than 
one-third of the secondary school students 
we studied were involved in a variety of 
jobs, paid or unpaid. More than one-quarter 
of them were summer workers and 8.6% 
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were year-round workers. In Egypt, to the 
authors’ knowledge, there have been no 
similar studies to compare with. However, 
other Egyptian studies have shown that sub-
stantial proportions (up to 57%) of working 
children were also attending school [2,9–
11]. In Australia, close to 15% of working 
university students combine work and study 
[6]; 78% of full-time students have some 
paid employment and 72.5% have paid 
employment during semester [12]. Another 
Australian study found that over 21% of 

14-year-old students were working part 
time. This rose to more than 35% of 17-
year-olds [3]. In a study in Norwich, UK, 
85% of students were in paid employment 
and many of those who were not working 
would like to have been [13]. In the UK, 
over 60% of students had been employed 
at some time during the academic year, and 
46% had worked during time-term [14]. It 
was estimated that in 1988 the labour force 
participation rates among school students 
in Australia, Canada, Denmark, the United 
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Kingdom (UK) and the United States of 
America ranged from 36.7% to 51.7%. 
The rate was around 5% in France and 
Germany [15]. In a Canadian study, student 
employment increased from 50% in the mid 
1980s to 60%–70% at the end of the decade 
[16]. In Ghana, 19% of the total number 
of children worked and studied; 66% of 
children who were working were also going 
to school [17].

In Egypt, nearly all young students 
live with their parents and are dependent 
on them. However, economic and social 
pressures have increasingly encouraged 
combining study and work. A combination 
of economic and social factors has been 
cited as being responsible for the increas-
ing prevalence of child labour [18]. Some 
theorists have claimed the existence of a 
so-called “culture of poverty”, which passes 
on through the generations, conditioning 

children so that they are unable to escape 
its influence [19]. The results of this study 
confirm this statement. The rate of stu-
dent labour, whether year-round or summer 
work was more frequent among students 
belonging to families of low socioeconomic 
standard and low income. Almost all child 
labour studies conducted in Egypt highlight 
family poverty as the main reason for school 
students entering the work force [2,9–11].
In contrast, in Australia, it has been reported 
that increasing family income and wealth 
was positively associated with a higher 
probability of student work [3,20,21]. In 
non-Arab societies, young people may be 
more independent and free thinking. As they 
go through high school, they learn to take on 
more responsibility, to take the initiative 
and independence [22]. Young people may 
choose to participate in both study and work 
to provide a source of personal (not family, 
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as is the situation in Egypt) income, and 
therefore a certain level of independence 
as well as work experience, which may 
enhance future employment prospects. 

The relationship between family back-
ground and child labour is fairly established 

in empirical literature [2]. In our study, low 
level of parents’ educational attainment 
was an important factor in increasing the 
likelihood of children working. This is in 
agreement with other studies [2,3,9–11].
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In agreement with our findings, almost 
all studies show that males and older chil-
dren are more likely to be economically 
active in the labour market. The effect of 
sex on schooling is, however, more country 
specific and culturally dependent. Girls in 
particular are likely to be called upon to 
help in domestic activities and to help with 
looking after younger siblings [2,3,9–11]. 
This study revealed that student labour, 
especially during summer vacation, was 
more frequent in rural than urban areas 
where children tend to work seasonally in 
agriculture with their families [2,3,9–11].

Students in vocational schools, most of 
whom belong to poor families, were more 
likely to be employed than those in general 
secondary schools [9]. In Egypt, vocational 
education is an end stage, so many students 
link education and working in related fields 
as a training and guarantee for future em-
ployment as completing education is no 
longer the ticket to a job [9]. It is likely 
that students in general secondary educa-
tion have little time for work, which may 
interfere with their educational perform-
ance. It has been argued that a student who 
has high educational aspirations might be 
more likely to shun a job, regarding it as an 
unwelcome diversion from study [3].

In the present study, the main causes of 
student labour were to contribute to fam-
ily income, to help father/mother and to 
learn a profession. Other studies on child 
labour reported the same factors as well as 
school failure [9–11,23–25]. The major-
ity of the students in our study worked in 
the industrial, building construction, sales 
and trades sectors. Others have reported 
similar findings in Egypt and other coun-
tries [6,9–11,13,25). Contrary to our find-
ings, Wahaba reported that three-quarters 
of working rural children were engaged 
in agriculture as unpaid family work [2]. 
Certain types of work are gender biased. 

Boys tend to work outdoors or in physical 
labour; girls, on the other hand, tend to 
work in the domestic sphere and what are 
perceived to be protected environments 
in or near the home, e.g. domestic service 
and family-based agriculture. They are also 
expected to care for younger siblings and 
sick family members. 

Egyptian child labour law bans the em-
ployment of children who are under 14 
years of age. It also prohibits children from 
working over 6 hours a day. Children are re-
quired to take one or more breaks totaling at 
least 1 hour during a work shift [1,11]. This 
legislation is difficult to enforce completely 
because nearly all students work in the 
informal sectors or in family enterprises [2].
Many Egyptian studies on child labour have 
reported similar findings to ours regarding 
proportion of those < 15 years working and 
age at starting work [9–11,25]. About half 
the working students worked for more than 
6 hours/day and only one third considered 
their working hours suitable. Several stud-
ies on child labour in Egypt have reported 
longer working hours [9–11,25,26].

In the majority of cases parents chose 
the type of work for their child. This is in 
agreement with other studies [9–11,25]. A 
household decides whether a child works 
and thereby improves its current income and 
whether he/she attends school and hence 
invests in human capital. It is assumed that 
the decision is based on a comparison of 
the discounted future stream of benefits 
and costs of education and work [2]. Many 
parents are generally in favour of adolescent 
work as they believe that it fosters develop-
ment of personal and social responsibility 
and eases the transition from adolescence to 
adulthood [27]. Furthermore, there is a link 
between student working and subsequent 
success in finding full-time work [28].

The majority of students were in paid 
work as they are working in non-family 
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settings. Among those with paid work, more 
than half retained the wages themselves but 
less than half saw their wage as suitable. 
Similar findings were previously reported in 
Egypt [9–11,25] and other countries [6,17].
Slightly more than one-third of working 
students did shift work, which may allow 
students to earn money without interfering 
with school time. 

In our study, only a few of the working 
students had written contracts, medical 
check-ups or paid sick leave. In a UK study, 
about half the working students did not 
have written contracts, leaving them open 
to abuse as well as being forced to work 
extra hours for no pay; many missed out on 
sick pay and holiday pay [29]. Only few of 
the students in our study received previous 
training before joining work, as reported by 
others [9–11,25].

Although the majority of working stu-
dents in our study had good relations with 
employers, considered their work suitable 
for students and would continue in the same 
job after graduation, job satisfaction was 
low. A substantial proportion had changed 
their work and saw child work as casual. 
This is in agreement with others [9–11,25].
It has been postulated that students fre-
quently change their job until they find a 
regime that suits their situation [22].

The majority of working students stated 
that work was hazardous to children and 
could affect students’ health: more than 
two-thirds reported  1 health hazard at 
work, most frequently sharp instruments/
machines, noise, high temperature and 
smoke/vapour. Similar hazards have been 
reported with varying frequency among 
working children in previous studies [9–
11,25]. In a study from England, more than 
a third of working students reported health 
and safety problems, ranging from unsafe 
working practices to actual injury [29]. 
Adolescent workers tend to be employed in 

the poor quality services sector, and this is 
considered to be insecure [30]. A Finnish 
study also indicated that adolescents tend 
to face adverse working conditions that 
involve stress and danger, resulting in a 
higher incidence of injury compared with 
adults [31]. In our study, despite the high 
prevalence of work hazards reported by the 
working students, only a small proportion 
reported work injuries or diseases during 
the previous year. This may be a result of 
underreporting: students may not be aware 
of the link between work and injury. Even 
those who suffer an accident at work may 
feel that this is their own fault for being 
clumsy or bad at their job. As in other stud-
ies, the most frequent work injuries/diseases 
reported were skin diseases, falls, foreign 
body in the eye and cuts [9–11,25,32,33]. In 
1991, a Greater Cairo study found that 43% 
of working children had sustained injuries 
more than once [34]. Adolescents are usu-
ally scheduled to work only during periods 
characterized by a heavy workload which 
is itself a major predictor of work injuries 
[35]. Furthermore, they rarely receive train-
ing, particularly ongoing training in health 
and safety [36].

In this study most of the working stu-
dents were exposed to corporal punish-
ment by employers. In addition, exposure to 
violence and verbal sexual harassment were 
significantly more reported by working 
than non-working students. Occupational 
violence is most commonly found in jobs 
where few employees are on site, they have 
face-to-face contact with customers and ex-
change money with them, and they trade at 
night [37]. A UK study reported that almost 
half the adolescent workers were exposed to 
occupational violence in the form of verbal 
abuse; a further 7.6% were threatened and 
1% were assaulted on the job [38].

We also found that acute and chronic 
complaints (other than work injuries and 
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diseases), smoking and substance abuse 
were reported significantly more by work-
ing than non-working students. This is in 
agreement with others [9–11,25]. However, 
as reported previously, there was no signifi-
cant difference regarding anthropometric 
measures [9]. This could be because some 
working students may have been able to 
buy food from their wages; moreover, a 
majority of the working children attended 
vocational schools, most of which provide 
a meal for the students. In contrast to our 
findings, some studies reported varying 
degrees of malnutrition among working 
children [11,25,39].

There were some limitations to this 
study. Some students were quite young 
and their perception of the work hazards 
may not have been accurate. The questions 
were, however, explained to students and 
they were encouraged to discuss unclear 
points with the researchers. In addition, 
the researchers did not visit the work sites 
to check for hazards. This was impossible 
due to the wide geographical spread of the 
sites and the fact that many students work at 
home or in family farms and enterprises. 

Our findings indicate that student labour 
has a profound effect on education and 
achievement: school absenteeism, grade 
repetition and not enough time for studying 
were more frequently reported by those 
doing year-round work than non-working 
students. Unpaid work sometimes had a 
greater impact than paid work on the time 
available for study. Inadequate income and 
work stress and injuries may affect student 
health; that in turn can affect academic 
performance [3,6]. British studies have 
suggested that students working long hours 
were likely to obtain lower grades and more 
likely not to complete their studies. Some 
students found it hard to balance employ-
ment and course work [29,39–42]. This was 
corroborated in research from Australia and 
the United States of America [43,44].

Many studies have shown that students’ 
jobs were not directly or even indirectly 
related to their course of study. Further-
more, the majority of students found little 
relation between their study and the type 
of job they had and their career aspirations 
[6,22,44,45].

In Mansoura, student labour appeared to 
have a negative impact on social activities. 
In contrast, a UK study found that many 
students commented on the beneficial ex-
perience that they had in the workplace, 
especially in expanding communication 
skills [22].

In conclusion, the phenomenon of student 
labour in not uncommon in our locality and 
it affects students physically, educationally 
and socially. There is a need for nationwide 
large-scale study of this phenomenon in 
collaboration with ministries of education, 
manpower and social affairs to collect basic 
data that would help in the formulation of a 
comprehensive strategy that would include 
both preventive and protective dimensions 
for dealing with student labour. 

The growth of student employment em-
phasizes the need to consider students as a 
significant segment of both the youth and 
general labour market. It is not suggested 
that students should not work at all; the 
issue is one of balance between work, edu-
cation and the physical and social wellbeing 
of students. It could be argued that while 
some hours spent in a job may be ben-
eficial to students, beyond a certain level 
that involvement may interfere with school 
performance. It is essential to emphasize 
the importance of schooling as a prepara-
tion for work; the school system should be 
linked more with the needs of the labour 
market to give students an opportunity to 
learn a skill and prepare them for work 
in skilled profession. School programmes 
should promote structured workplace learn-
ing and industry experience, especially in 
vocational schools.
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There are shortcomings with regard to 
the existing legal protection. The laws and 
legislation need to be effectively enforced. 
The law does not cover children working in 
domestic service and family undertakings, 
although they are considerable in number. 
Working students may need special legisla-
tion to protect their health, education and 
social lives.

Poor students and their families need 
to be supported through social assistance 
schemes as well as the offsetting of school 
fees and indirect costs of education. Protec-

tive measures can be provided at schools, 
e.g. nutritional meals and regular medical 
check-ups. Additional protective measures 
include training and raising awareness of 
employers and working students on accept-
able safety measures with regular monitor-
ing of the work environment. 

School health teams should consider 
potential occupational hazards when ex-
amining a sick working student. Through 
schools, a sizeable segment of working 
children and adolescents can be reached. 
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. عن النامجة اإلصابات من الوقاية عن العاملي التقرير
ص  العاملية، الصحة املرور. منظمة حوادث

جنيف ،
 




  
     
  


 هـ. املقالة صقر ج، حسني السيد ح، اجلزائري
عواقب الطرق:  على السالمة عن االفتتاحية
املتوسط.منظمة لشرق الصحية املجلة التجاهل. 

.  العاملية، الصحة
      





    



 
   


 يف املرور حلوادث واآلثار األسباب ع.  الغامدي
األول الوطين املؤمتر .وقائع السعودية العربية اململكة

 الرياض،  ص املرورية للسالمة
 

     

 

 مدينة يف املرور حوادث ف.  الشريف الرقيبة،
املرور. ص لسالمة الوطنية الندوة الرياض. وقائع

. الرياض، 
    

  
 


 
   


 الندوة مرورية. وقائع إعالمية محالت أ. حنو العويف
الرياض،  ص املرور.  لسالمة الوطنية



 حوادث بيانات ش. تكامل احلمادي ، ع شرف
املرور . ص لسالمة الوطنية الندوة املرور. وقائع

 الرياض، 
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 وأنظمة السري لقضايا مقارنة ع. دراسات السيف
الثانية الطبعة السعودية.  العربية اململكة يف املرور

 الرياض،  ، ص
    


 


       
    
  
 
  


 
   


 
     


 واملمارسات السلوك جوانب خ . بعض الغامدي
اجلبيل. مبدينة املرور سالمة جتاه السائقني لدى
املرور. ص لسالمة الوطنية الندوة وقائع

 الرياض،
 م، السحيباين ف، اجلبار العبد ، س التـركي

ربط أمهية أ.  الضفيان خ، السعد خ، الفاضل
جتاه السائقني سلوكيات ودراسة األمان حزام
الوطين املؤمتر الرياض.  وقائع مبدينة األمان حزام
الرياض،  املرورية. ص للسالمة األول



 .ح األمحدي ن، رطروط ج، أرجن ش، سنان
تصرفات على املرورية الضوئية اإلشارات مواقع أثر
املرور. ص لسالمة الوطنية الندوة السائقني. وقائع

 الرياض، ،

 



 
   
    


 
      
      
    
 

 




 للمخالفات االجتماعية اجلوانب ع، عسريي
اجلامعيني. املؤمتر الطلبة على تطبيقية دراسة املرورية
 ص املرورية.  للسالمة األول الوطين

 الرياض،
 مفهوم حنو ع.  الغامدي ع، شرف س، القاضي

الوطنية الندوة وقائع املرورية.  للسالمة شامل
 . الرياض، املرور. ص لسالمة

 املخالفات ونظام العقوبات تطبيق ص.  العمرو
املرورية. للسالمة األول الوطين املؤمتر املرورية. 

 الرياض،  ص
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Students living in university hostels are a 
distinct group of university students who 
have unique needs and problems. They 
have particular physical, social and emo-
tional characteristics. They are away from 
home for the first time and have to learn 
to manage their own affairs, and adjust to 
new conditions of living without a family 
member of greater experience to guide them 
[1,2]. Also students who live independently 
are subject to less parental control that can 
inhibit unhealthy behaviour. Such students 
are more prone to poor eating habits, lack of 
sleep, or the acquisition of new habits, such 
as smoking or drug use. All these factors do 
not contribute positively to the development 
of a healthy lifestyle [3].

The hostels (university on-campus resi-
dence halls) are residence halls where most 
students share facilities and common areas, 
such as bedroom, bathroom, kitchen, dining 
area, study room and television room. The 
bedrooms can be single or double, or, to ac-
commodate a large number of students, may 
be dormitory style with up to 14 students 
[4].

Alexandria University has had a resi-
dential college system since 1954 and there 
are now 23 hostels. The main hostels are 
situated in Shatby and Ezbet Saad areas and 
accommodate a large number of college 
students.

The present study was designed to assess 
the health-related lifestyle and its determi-
nants among students living in Alexandria 
University hostels. We aimed to: 
• Identify health-related lifestyles among 

students, such as smoking habits, physi-
cal exercise and dietary habits.

• Identify daily life problems in hostels 
and the students’ satisfaction with their 
residence in hostels.

• Assess the students’ perceived health 
status and social support.





Students living in the main university hos-
tels, 2 for males and 2 for females, dur-
ing the period of study (academic year 
2002–03) were the target population of the 
study. These comprised 6623 students from 
different colleges and from different scho-
lastic grades. From these students, 600 were 
selected through multistage sampling. The 
first stage was a proportionate allocation 
method of sampling from the main hostels 
and some rented hotels. The second stage 
was allocation of the number by faculty in 
terms of science/medicine/technical facul-
ties versus arts/business faculties. In the 
third stage, the sample in each faculty was 
allocated to represent proportionately the 
total number of students in that faculty. In 
the last stage, all educational grades were 
proportionately allocated.


A pre-designed self-reported questionnaire 
was developed and completed by the stu-
dents in 20–30 minutes. Questionnaires 
were distributed to the students in the hos-
tels with the help of the hostel supervisors. 
The study was explained to the students 
and confidentiality was assured. We had a 
response rate of 94%. The following data 
were obtained.
• Personal and sociodemographic char-

acteristics of the students and paren-
tal lifestyle. Socioeconomic status was 
scored based on the following variables: 
education and occupation of parents, 
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family size, housing conditions and fam-
ily income.

• Daily life problems in hostels in terms 
of social, environmental, medical, nu-
tritional, educational and transportation 
problems. The presence or absence of 19 
problems was asked about. Each was an-
swered by yes (1 point) or no (0 point). 
Students were considered satisfied with 
their residence in the hostels if they 
reported less than 50% of the problems; 
otherwise they were considered dissatis-
fied.

• Perceived health status. This was based 
on a tool previously applied on a similar 
population [5]. It was designed to en-
quire about the students’ views on: their 
self-rated health at the time of inquiry, 
whether they were living a healthy life, 
they felt active in the morning, tired dur-
ing the day, whether they suffered from 
chronic illness or disability that dis-
turbed everyday life and the number of 
episodes of respiratory illness they had 
suffered in the preceding 6 months. The 
total perceived health status summed 
to 12. The students’ perception of their 
health status was considered bad (< 6 
points), average (6–8 points) and good 
(> 8 points). 

• Perceived symptoms during the preced-
ing 6 months. This was assessed using 
a sum index of the frequency of feeling 
8 symptoms [5]. Each symptom was 
scored on a 3-point scale: seldom (0), 
occasional (1), and always (2) with a 
total score of 16 points. Students were 
categorized into mild perceived symp-
toms (  5 points), moderate (6–8 points) 
and severe (> 8 points).

• Social support of the students. This was 
assessed through the Duke–UNC Func-
tional Social Support Questionnaire [6].
An Arabic version of the questionnaire 

was constructed, with an estimated re-
liability of more than 0.90. This scale 
is composed of 8 statements, each is 
scored on a 3-point scale [seldom (0), 
occasional (1), always (2)] with a total 
score of 16 points. Students were cat-
egorized according to social support as 
low (  8 points), moderate (9–12 points) 
and high (> 12 points).

• Health-related lifestyle among students 
in the hostels in terms of dietary behav-
iour, body image and attempted weight 
control measures, performance of physi-
cal activity, leisure activities, sleep be-
haviour and smoking behaviour.
• Unhealthy dietary behavior was 

assessed in terms of the following 
dietary risk behaviours: no breakfast, 
frequent consumption of fast food, 
snack intake, excess tea and/or coffee 
or soft drink consumption, and daily 
milk consumption. Accordingly, un-
healthy dietary behaviour was classi-
fied into 3 groups: low risk (1 dietary 
risk behaviour), moderate (2 dietary 
risk behaviours) and high (from 3–6 
dietary risk behaviours).

• Physical activity behaviour and sed-
entary lifestyle were assessed in terms 
of the following.
• Frequency and type of current 

physical activity. This was cat-
egorized into: vigorous physical 
activity at least 20 minutes 3 times 
or more per week, non-vigorous 
activity less than 20 minutes or less 
than 3 times per week, and physi-
cal inactivity [7].

• Frequency of participation in a 
sports team [7].

• Students’ satisfaction with the 
performed physical activity, and 
attitude towards, attempt to and 
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the barriers to performing physical 
activity [5].

• Average daily hours of watching 
television: watching television 2 or 
more hours/day was considered to 
be excessive [8].

• Smokers were classified into daily, 
weekly and experimental smokers as 
recommended by the World Health 
Organization [9]. To estimate the 
prevalence rate of smoking, daily 
and weekly smokers, who constitute 
the regular smokers, were estimated 
[10].

• Sleep behaviour was assessed in terms 
of: i) the total hours of sleep per day 
(8 hours or more of sleep per day 
was considered sufficient [11]; ii) the 
regularity of bedtime and the wake-
up time (regular or irregular) and if 
it was early or late. Sleep behaviour 
was considered healthy if both the 
bedtime and the wake-up time were 
regular, and unhealthy if both were 
irregular, and average if either one of 
them was regular.

• Students were asked about their per-
ceptions of harm from specific life-
style behaviours (dietary behaviour, 
overweight, exercise and smoking). 
They were also asked whether they 
wanted to modify their current life-
style and whether they had made a 
serious attempt to do so in the previ-
ous year.

Anthropometric measurements were 
taken at the hostels by one of the authors 
(R.Ch. Fayyad) to assess body weight sta-
tus. The body mass index (BMI) of each 
student was calculated [12] and then applied 
to United States reference data [13]. BMI < 
5th percentile by age and sex was consid-
ered thin, BMI > 5th percentile and < 85th 

percentile was considered normal, BMI 
85th percentile and < 95th percentile by age 
and sex was considered at risk of becoming 
overweight and BMI  95th percentile was 
considered overweight.

Blood pressure was measured for each 
student. For systolic blood pressure (SBP) 
measurements, the first Korotkoff phase 
(K1) was used, for diastolic blood pressure 
(DBP) the fifth Korotkoff phase (K5) was 
used. Students were seated for at least 5 
minutes and the appropriate cuff size was 
used. Two blood pressure measurements 
were taken with a minimum of 30 seconds 
rest between each, and the values were used 
for calculating the mean blood pressure 
[14].

The blood pressure of each student was 
classified as follows [15]: normal (SBP < 
130 mmHg and DBP < 85 mmHg ), high 
normal (SBP 130–139 mmHg and DBP 
85–89 mmHg), mild hypertension (SBP 
140–159 mmHg and DBP 90–99 mmHg), 
moderate hypertension (SBP 160–179 
mmHg and DBP 100–109 mmHg ), severe 
hypertension (SBP180–209 mmHg and 
DBP 110–119 mmHg) and very severe 
hypertension (SBP  210 mmHg and DBP 

 120 mmHg). When SBP and DBP fell into 
different categories, the higher category 
was selected to classify an individual’s 
blood pressure.


Data were analysed using the SPSS, version, 
7.5. Pearson chi-squared test was used to 
compare categorical data and Student t-test
to compare between quantitative data. A 
chi-squared test for linear trend was used 
to establish whether increasing risk levels 
were associated with a change in percep-
tion of risk or a desire to modify behaviour. 
Odds ratios (OR) were calculated with 95% 
confidence intervals for the likelihood of 
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an individual perceiving a behaviour to be 
harmful and having tried to change such 
behaviour according to the presence or ab-
sence of such behaviour. P-value  0.05 was 
the level of significance.



Table 1 shows the characteristics of the 
students. Of the 600 university students 
surveyed, 263 (43.8%) were males and 337 
(56.2%) were females. Ages ranged from 17 
to 25 years; the mean age of the males was 
20.2 (SD 2.03) years, while that of females 
was 19.4 (SD 1.8) years. More than half 
of the students (60.7%) belonged to low 
social class families and only 13.4% to high 
social class. More than half of the students 
(59.5%) were enrolled in science/medi-

cine/technical faculties, while 40.5% were 
enrolled in arts/business faculties.

Male students had significantly longer 
mean duration of residence [2.8 (SD 1.24) 
years] than females [2.52 (SD 1.28) years], 
while mean room density was significantly 
higher among females [5.3 (SD 3.9) stu-
dents/room] than that among males [2.2 (SD 
1.9) students/room] (Table 2). The medical 
problems regarding the hostels reported by 
the students included absence of a physician 
or nurse (76.7%), lack of curative services 
(76.3%) or shortage of preventive services 
(55.7%). The environmental conditions 
reported were bad sanitation (83.3%) or 
absence of hot water (69.5%). Educational 
problems reported by the students included 
an inability to concentrate while studying 
due to overcrowding (71.5% of students), 
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time wasted in necessary daily life activi-
ties (63.5%), missing lectures because of 
meal times (60.5%), time wasted because 
of parental visits (55%) and problems of 
transportation (48%).

Female students reported a significantly 
higher mean number of hostel problems 
[13.33 (SD 3.21)] than males [11.87 (SD 
3.39)]. This sex difference was most evident 
for social (P < 0.001) and environmental 
(P < 0.001) problems. Only 18.5% of the 
students were satisfied with their hostels, 
with a significantly higher proportion of 
males reporting satisfaction than females 
(P < 0.01).

Table 3 shows the distribution of stu-
dents according to their perceived health 
status, perceived symptoms, social support 
and academic performance. Only about a 
quarter (26.4%) perceived their health as 
good, 31.2% had only mild perceived symp-
toms, and 19.7% considered the level of 
social support was high. Nearly a quarter of 
the students (22.8%) perceived their health 
status to be bad in terms of poor self-rated 
health (9.5%), unhealthy lifestyles (13.8%), 

feeling sluggish in the morning (24.2%), 
tiredness during the day (11.7%), having 2 
or more respiratory illness episodes in the 
preceding 6 months (16.8%) or having a 
chronic illness or disability (6.2%).

Furthermore 37.5% had suffered 
from severe symptoms in the preceding 6 
months such as tremors (61.2%), dizziness 
(51.3%), abdominal pain (36.3%), irritabil-
ity (31.3%), headache (31.3%), insom-
nia (26.3%), fatigue (20.5%) and anxiety 
(13.5%). A significantly higher proportion 
of female students than males had poor per-
ceived health status (P < 0.05) and severe 
perceived symptoms (P < 0.01).

About three-quarters of the students 
(75.8%) achieved only fair to poor academic 
performance while 24.2% achieved a good 
one. Males were significantly more likely 
than females to report a poor performance 
( 2 for linear trend = 20.33, P < 0.01).

Table 4 shows the association between 
hostel satisfaction and social class, social 
support, perceived health status and per-
ceived symptoms. The percentage of stu-
dents dissatisfied with hostel living tended 
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to rise significantly with low social support 
( 2 = 6.18, P < 0.01), bad perceived health 
status ( 2 = 17.59, P < 0.01) and severe 
perceived symptoms ( 2 = 28.19, P < 0.01). 
However, no significant association was 
found with social class ( 2 = 1.30, P > 
0.05).

Table 5 shows that a greater proportion 
of females (32.2%) had 3 or more health-
related risk behaviours or conditions than 
males (22.8%) (P < 0.01) and the difference 
in the mean number of risk-behaviours was 
statistically significant (2.07 versus 1.87, P
< 0.05).

Table 6 presents the prevalence of 
health-related risk behaviours/conditions 
according to sex. Thus 85.5% of the students 
ate unhealthy diets, 33.8% were physically 
inactive, 6.8% were hypertensive, 32.7% 

watched television for more than 2 hours 
per day, 25.3% were overweight and/or 
at risk of becoming overweight, 17.5% of 
male students were current smokers, 4% 
of males were drug users, and 32.2% had 
poor sleep behaviours in terms of quantity 
and quality.

With respect to sex, males were sig-
nificantly more likely than females to re-
port unhealthy dietary behaviour, overall 
hypertension, poor sleep behaviour, current 
tobacco use and drug use (4.0%), while 
females were more likely to be overweight 
or at risk of becoming overweight and to be 
physically inactive.

Table 7 shows no significant association 
between social class and any of the health-
related risk behaviours. In contrast, family 
history of risk behaviours was significantly 
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associated with all the risk behaviours in-
cluded. Perceived poor health status and 
perceived severe symptoms were signifi-
cantly associated with both smoking behav-
iour (P < 0.05) and physical inactivity (P < 
0.01). On the other hand, low social support 
was associated with physical inactivity (P < 
0.05), while fair to poor academic perform-
ance was associated with smoking (P < 
0.05).

Table 8 shows the perception of risk as-
sociated with each behaviour. Only 63.4% 
of students with unhealthy dietary intake 
perceived their diet to be a health risk and 
73.0% of overweight students perceived 
their body build to be a health risk. On the 
other hand, nearly all physically inactive 
students (99.5%) perceived their inactivity 
as harmful to health, and all smokers felt 
that their behaviour was harmful. Students 
with unhealthy dietary behaviour were 

significantly more likely to perceive an 
associated risk to their health than students 
without that risk behavior (OR = 2.43, P < 
0.01). This finding was the same for both 
overweight (OR = 24.45, P < 0.01) and 
physically inactive students (OR = 52.08, 
P < 0.01).

Of 44 smokers, 40 (90.1%) wanted to 
reduce their smoking, but only 34 (77.3%) 
had tried to do so during the past year. 
The corresponding figures were 86.2% for 
overweight students, 87.5% for students 
eating an unhealthy diet and only 29.6% for 
physically inactive students.

Overweight students were significantly 
more likely to want to change their behav-
iour than normal weight students (OR = 
3.0, P < 0.01). On the other hand, inactive 
students were significantly less likely to 
want to change their behaviour than ac-
tive students (OR = 0.11, P < 0.01). The 
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proportion of students who had seriously 
tried to change certain behaviours was not 
associated with the level of adoption of that 
behaviour except for exercise in that inac-
tive students were the least likely to attempt 
to increase exercise (OR = 0.10, P < 0.01).



The findings of the present study regarding 
unhealthy dietary behaviour, poor sleep be-
haviour, physical inactivity, overweight and 
smoking and drug use are much worse than 
those of a previous study [16] on Egyptian 
adolescents living at home, where more 
than half of them ate raw vegetables, 6% 
smoked cigarettes, 8% tried smoking only 
once, 10% were at risk of overweight, and 
4% were overweight. This means that col-
lege students in the Alexandria University 
hostels appear to be initiating health-risk 
behaviour earlier, and in most cases before 
they are developmentally ready to deal with 
the potential outcomes.

More female students reported a lack 
of physical activity and were overweight. 
This could be explained by the behavioural 
as well as sociocultural factors as females 
have fewer opportunities to go outside the 
hostel environment, whereas males can be 
more independent, mobile and share food 
and exercise with their peers.

During adolescence, significant psy-
chological development and changes in 
personal relationships and physical matura-
tion can affect one’s perception of health 
[17]. The findings of our study reveal that 
nearly a quarter of the students reported bad 
perceived health; lower proportions suf-
fered from health conditions. This may ex-
plain why the majority of the students were 
dissatisfied with residence in the hostels, 
especially those with bad perceived health 
and severe perceived symptoms. However, 
females were more likely than male stu-

dents to be dissatisfied with residence in 
the hostels, and more likely to have more 
problems, possibly because they generally 
came from higher social class families and 
there was a higher proportion of dissatisfied 
students among those of high social class 
families.

Social support and social milieu have 
long been thought to be major contributors 
to health and the interaction of stress and 
illness [18]. Our study showed that nearly 
one-third of the students had low social 
support based on Duke-UNC Functional 
Social Support. This could be explained by 
the reported conditions and social pressures 
inside the hostels in terms of unhealthy 
behaviour of some students, neglect of 
students’ problems, home-sickness and 
the absence of close relationships. Further-
more, the high prevalence of dissatisfaction 
might explain the low social support among 
students as there was a strong association 
between them. A previous study found a 
direct relationship between social support 
and wellbeing among college students [18].
Social support in the present study was a 
strong predictor of engagement in healthy 
lifestyle such as physical activity. This is 
supported by other authors [19], who re-
ported that negative support was a predictor 
of not quitting smoking.

It is assumed that attitudes acquired or 
consolidated during adolescence are the 
best predictors of intention to engage in se-
lected health behaviour [20]. Perception of 
harm was significantly higher among those 
who adopted any of the 4 risk behaviours; 
unhealthy dietary habit, overweight, physi-
cal inactivity or smoking. The majority of 
the students had positive attitudes towards 
healthy lifestyle. Thus, the present study 
shows that in spite of the high percent-
age of students with positive beliefs and 
attitudes towards all health behaviours, 
one-third still had at least 1 risk behaviour, 
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and over a quarter reported adopting 3 or 
more unhealthy practices. This suggests that 
there is a need to investigate other factors 
affecting the practices of university students 
that lead to students participating in certain 
behaviours.

Previous studies have assumed that 
parental lifestyle affects an individual’s 
patterns of behaviour. Parental smoking 
status was a significant predictor of smok-
ing among adolescents [21–23]. The strong 
association between adolescents’ obesity 
and parental fatness has also been reported 
[24,25] and young people tend to view 
physically active parents as role models as 
well as a source of support and encourage-
ment for exercise [26,27]. Our study dem-
onstrated the strong relationship between 
family history of risk behaviours such as 
tobacco use, unhealthy dietary behaviour, 
sedentary lifestyle and overweight, and 
each of the university students’ correspond-
ing risk behaviour. 

An association between the socioeco-
nomic status and different lifestyle habits 
has been proposed by some researchers 
[28–30] and denied by others [31]. The 
findings of the present study failed to dem-
onstrate such association. The students re-
siding in the hostels had attained the same 
educational level, and were living in the 
same environmental conditions. Therefore, 
the environmental conditions within the 
hostels rather than social class might be 
the main predictors of engaging in risk 
behaviour.

Improved academic performance has 
been reported to be an appropriate goal 
for college health promotion personnel 
[32,33]. However, our study found that 
three-quarters of the students residing in the 
hostels had fair to poor academic perform-
ance based on the reported results of the 
mid-year examination. This might have 
occurred because of the high prevalence of 

educational problems reported by the ma-
jority of students in the hostels. Poor sleep 
behaviour might also be serious enough 
to hamper academic performance [34,35].
This was a problem particularly among 
male students in the hostels who reported 
more frequent poor behaviour than females. 
Smoking may be another contributor to 
poor academic performance among students 
[36]; we found a strong association between 
smoking and academic performance. Evi-
dence suggesting an association between 
improved academic performance and physi-
cal activity for children and adolescents is 
emerging [37]. However, we failed to find 
this association.

Overall, students residing in univer-
sity hostels in Alexandria University do 
not appear to be satisfied with their situ-
ation in terms of accommodation, health 
and support. In addition, the prevalence of 
unhealthy behaviours among this group of 
students is of concern. Clearly these issues 
need to be addressed in order to provide a 
supportive environment in which students 
can thrive and which encourages healthy 
behaviours.



• Health education messages for college 
students residing in Alexandria Uni-
versity hostels should be disseminated 
through formal or informal programmes 
to bring about behavioural changes in 
terms of smoking, physical activity, 
healthy dietary habits, and sleep behav-
iour.

• Focus group interviews with students 
should be conducted to elicit in-depth 
information about students’ problems as 
well as their suggestions for improve-
ment.
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• A peer-education programme should be 
implemented at the hostels and coordi-
nated by one of the health educators or 
supervisors. Students who are strongly 
motivated towards appropriate eating 
and exercise behaviour should take a 
lead role in influencing their peers. 

• Environmental changes should be made 
to reduce barriers to healthy lifestyles 
among students through improvement of 
recreation facilities, provision of sports 

facilities and equipment, and provision 
of good healthy food.

• Recreational activities for students at 
hostels should be arranged such as week-
end trips.

• A comparative study between the stu-
dents residing in hostels and those out-
side hostels regarding different lifestyle 
and health-risk behaviour is especially 
recommended.
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Clinical guidelines for the management of hypertension (WHO EMRO 
29Technical Publication Series, No. )

The World Health Organization has estimated that high blood pressure 
causes one in every eight deaths, making hypertension the third lead-
ing killer in the world. In the Eastern Mediterranean Region cardiovas-
cular diseases and stroke are becoming major causes of illness and 
death as populations age, smoking rates continue to rise and diets 
and lifestyles change. Good management is central to any strategy 
formulated to control hypertension at the community level. These 
guidelines are aimed at standardizing the management and care of 
hypertension, and at promoting integration of prevention of hyperten-
sion into primary health care settings. The guidelines are intended to 
benefit physicians at primary, secondary and tertiary level, general 
practitioners, internists and family medicine specialists, clinical dieti-
tians and nurses as well as health and policy-makers in the Region. 
They provide the necessary information for decision-making by health 
care providers or patients themselves about disease management in 
the most commonly encountered situations 
The document is available online at: http://www.emro.who.int/dsaf/
dsa234.pdf
It can also be obtained from Distribution and Sales, World Health 
Organization, Regional Office for the Eastern Mediterranean, PO Box 
7608, Nasr City, Cairo 11371, Egypt.

 

http://www.emro.who.int/dsaf/
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The HIV/AIDS epidemic continues spread-
ing in the countries of the Eastern Mediter-
ranean Region (EMR) of the World Health 
Organization (WHO) including Egypt [1].
Estimates at the end of 2004 showed that 
92 000 people became newly infected with 
HIV/AIDS. In most countries of EMR, the 
epidemic is still in its early stages, which 
boosts the chances that effective prevention 
efforts can limit further spread of the virus 
[2]. In Egypt, the prevalence of HIV/AIDS 
is extremely low: results from the National 
AIDS Control Programme Surveillance re-
vealed that the prevalence is around 0.03% 
in the general population, and among people 
with high-risk behaviours the prevalence 
ranges from 0.05% to 0.56%. However, the 
incidence of HIV is increasing and the pat-
tern of spread is now indigenous [3].

The most common risk of occupational 
HIV infection among health care workers is 
from accidental puncture with needle-sticks 
and other sharp devices after contact with 
HIV infected people. In addition, exposure 
through direct contact with body fluids and 
tissues that may contain the virus are also a 
risk, as blood is the only fluid known to be 
associated with HIV transmission in health 
care settings [4,5].

Haemodialysis patients are at high risk 
of contracting bloodborne diseases includ-
ing HIV/AIDS from other patients or from 
health care workers working without strict 
supervision [6]. In Egypt, 3 major outbreaks 
of HIV infection in haemodialysis units 
have occurred: the first outbreak, in 1990, 
resulted in 95 cases of infection in Cairo and 
Fayoum governorates; in 1993 the second 
outbreak was reported in Gharbia governo-
rate where 72 cases of HIV infection were 
diagnosed in haemodialysis units; lastly, the 
third outbreak in 1997 was again in Cairo 
with 51 cases of HIV infection (personal 

communication, National HIV/AIDS Con-
trol Programme) [7]. Poor infection control 
practices that resulted in sharing of syringes 
among patients were observed at centres 
involved in these outbreaks (personal com-
munication, National HIV/AIDS Control 
Programme) [7].

The present study was carried out in the 
main cities of the Nile delta region of Egypt. 
The objective was to evaluate the percep-
tion of health care workers in haemodialysis 
units towards risks of transmission of HIV 
infection among haemodialysis patients and 
precautions taken to prevent it. 




A cross-sectional study was conducted in 
32 haemodialysis units in 5 cities: Tanta, 
Mahalla El-Koubra, Mansoura, Shebin El-
Koum and Kafr El-Sheikh. These cities 
represent the capital cities of 4 governo-
rates—Gharbia, Menoufia, Dakahlia and 
Kafr El-Sheikh—plus the second city in 
Gharbia governorate. The selection of these 
cities was based on the observation that al-
most all large haemodialysis units in these 
governorates are located in these cities. 
Units for inclusion in the study were select-
ed from the remaining units using random 
numbers to give a fair representation of 
the total number of dialysis units, whether 
government or private, in each governorate. 
Table 1 shows details of the distribution of 
dialysis units and the selected sample.


Two questionnaire sheets were designed 
to collect data. The first questionnaire col-
lected data about knowledge and attitude of 
nurses and physicians towards transmission 
of infection with HIV and other blood path-
ogens between patients and from patients 
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to health care workers. The questionnaire 
was designed in the Arabic language to be 
self-administered by health care workers 
included in the study sample. The second 
sheet was an observation checklist for the 
performance of nurses during haemodi-
alysis sessions. The observational checklist 
was filled in by members of the research 
team in 3 separate sessions. Some environ-
mental and administration aspects of the 
units (e.g. disposal and collection of waste 
material) were also observed. 

The validity of the items of the 2 study 
tools were reviewed by 3 experts and the 
research team. Reliability was tested by 
test/retest and calculation of Cronbach’s 
alpha and Spearman’s rank correlation.


The collected data was organized, tabulated 
and statistically analysed using SPSS, ver-
sion 12. Quantitative data were presented 
as mean and standard deviation (SD) and 
Student t-test was used for statistical analy-
sis. For non-parametric data, comparison of 
mean differences was performed using the 
Mann–Whitney test. For qualitative data, 
the number and percentage distribution 
was calculated and the chi-squared test was 
used for statistical analysis. When the chi-
squared test was not appropriate, the Fisher 

exact test was used instead. The level of 
significance was P < 0.05.



This study was conducted in 32 haemodi-
alysis units (18 government and 14 private). 
The total number of health care workers 
studied was 317 (33 physicians, 5 head 
nurse supervisors and 279 nurses working 
in haemodialysis units).


The mean age of workers in private units 
was significantly lower than that in govern-
ment units: 26.1 (SD = 8.0) years versus 
29.1 (SD = 9.3) years. The majority of 
workers in government units were nurses 
with a diploma in nursing (81.3%). In pri-
vate units, 37.8% had qualifications unrelat-
ed to medical sciences (secondary schools 
of commerce, industrial technical schools, 
and non-medical university qualifications). 
Both groups were similar in relation to years 
of experience and previous training. 

A significantly higher percentage of 
government workers reported previous 
screening for infection with HIV and viral 
hepatitis compared with private workers 
(80.0% and 59.8%, respectively). On the 
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other hand, a significantly higher percent-
age of private workers reported previous 
vaccination against hepatitis B virus and 
availability of facilities needed for infection 
control (74.4% and 92.7%, respectively) 
compared with government workers (58.3% 
and 79.1%, respectively) (Table 2). Ex-
posure to needle puncture in the previous 
year was reported by 48.9% of health care 

workers in government haemodialysis units 
and 47.6% in private units.


Concerning knowledge of studied health 
care workers, significantly more govern-
ment workers recognized hepatitis C as one 
of the bloodborne infections than did their 
colleagues in private units (Table 3). For 
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both groups the main source of information 
regarding HIV/AIDS was the mass media. 
In general, modes of transmission of HIV 
were better known by government work-
ers compared with private ones, especially 
for sexual contact and mother-to-infant 
transmission (P = 0.0005). Incorrect meth-
ods of HIV transmission were reported by 
17.1% of private workers compared with 
only 5.5% of government workers. Regard-
ing risk of HIV infection in haemodialysis 
units, HIV asymptomatic patients were sig-
nificantly more recognized by government 
workers (95.3%) compared with private 
ones (76.8%).

On studying the effect of experience on 
knowledge of studied health care workers, 
asymptomatic HIV patients were reported 
as a risk of infection in the haemodialysis 
units by significantly more experienced 
nurses (96.3%) than less experienced nurses 
(87.5%). On the other hand, less expe-
rienced nurses reported mother-to-infant 
transmission significantly more than those 
with more years of experience (54.8% and 
30.3% respectively). The education cur-
riculum was reported as the main source of 
information by 64.9% of less experienced 
nurses compared with 41.3% among more 
experienced nurses; more of the latter re-
ported attending scientific meetings (78.0% 
versus 47.1% respectively). Other items of 
knowledge were not found to be signifi-
cantly affected by differences in duration of 
experience (Table 4).

Previous training was found have a sig-
nificant effect on knowledge of HIV/AIDS 
as a bloodborne infection, mother-to-infant 
as a method of transmission of infection 
and the risk of infection from asymptomatic 
HIV patients in haemodialysis units: those 
with previous training scored significantly 
higher on these items (98.3%, 51.1% and 
94.5% respectively) than those without train-
ing (93.8%, 32.5% and 78.8% respectively) 

(Table 5). Knowledge of universal blood 
precautions and methods of safe disposal 
were significantly higher among previously 
trained workers (97.9% and 96.2% respec-
tively) compared with untrained workers 
(86.3% and 87.5% respectively). 


Studying the practice of nurses in relation 
to place of work showed a statistically 
significant difference in favour of work-
ers in private units in relation to washing 
skin of vascular access and applying sterile 
bandage over the site of venous and arterial 
puncture (Table 6). Ever sharing needles 
between patients was practised by 3.4% of 
nurses in government units compared with 
8.1% in private units. Concerning adher-
ence to universal blood precautions, almost 
all items were used significantly more by 
government workers, except for thorough 
washing of hands before work which was 
done by 77.0% of private workers com-
pared with 54.1% of government workers. 
Among government workers, 72.2% and 
87.3% wore gowns and gloves respectively, 
compared with 39.2% and 52.7% of private 
workers, respectively.

Regarding disposal of soiled materials, 
using double plastic bag and proper labeling 
of wastebaskets at the place of collection 
were done significantly more often in gov-
ernment units than in private ones. Disposal 
of needles in puncture-proof containers 
was defective in both types of unit, but was 
significantly higher in private units (47.3%) 
than in government ones (31.2%) (Table 
6).

The effect of experience on nurses’ 
performance was studied. Actions that 
were found to improve significantly with 
increased experience included wearing 
gowns (57.7% versus 76.5%) and wearing 
of gloves (73.7% versus 88.2%). Actions 
that were found to decrease significantly 
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with increased experience included wash-
ing skin of vascular access with antiseptic 
(94.8% versus 87.1%) and disinfection of 
fluid pathway after every dialysis (97.9% 
versus 90.6%). Years of experience did 
not significantly affect other actions and 
procedures (Table 7).

Previous training was found to have a 
significant effect only on washing the skin 
of vascular access and wearing of gloves 
but had no effect on other actions and pro-
cedures (Table 8).

Significant difference in practices was 
found between the studied groups in rela-
tion to the working shift (Table 9). In the 
morning shift, significantly more nurses 
immediately cleaned leaked blood with 
bandages (95.2%) and never shared needles 

with other patients (99.3%) compared with 
workers on afternoon/night shifts (88.8% 
and 91.0%, respectively). Some items con-
cerning disposal of contaminated wastes 
were more often done correctly in the morn-
ing shift compared with afternoon and night 
shifts. Other actions showed no significant 
difference in relation to working shift.



Concerning observations of environmental 
hygiene and administrative aspects (Ta-
ble 10), no significant differences were 
found between government and private 
units. However, some aspects were found 
deficient in both types of units. Health 
care workers may treat infected and non-
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infected patients with bloodborne diseases 
simultaneously (72.2% in government units 
and 64.3% in private units). Presence of 
a protocol for prevention of needle-stick 
injuries was found only in 27.8% of gov-
ernment units and 14.3% of private units. 
On the other hand, private units were better 
than government ones as regards segrega-
tion of contaminated from uncontaminated 
wastes (64.3% compared with 50.0%) and 
dialysing patients with known bloodborne 

infections on separate machines (78.6% 
compared with 55.6%).

Concerning disposal of waste, the fol-
lowing defects were observed: first, in al-
most all units there was no segregation of 
sharps from other contaminated articles; 
secondly, sharps and other contaminated 
articles were collected from outside the unit 
in thin plastic bags); thirdly the collected 
wastes were kept in the unit for some time 
before being sent for incineration. 
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Because of the rapidly increasing number 
of people affected by HIV/AIDS, health 
care providers will increasingly face issues 
of risk assessment and infection control. 
Health workers’ knowledge, attitude and 
practice regarding this and other blood-

borne infection will affect the quality of 
care given to the patient [4,8].

In the present study knowledge about 
bloodborne infections was significantly 
better for workers in government haemo-
dialysis units compared to private units for 
many aspects, including: HIV/AIDS, meth-
ods of transmission of infection, knowledge 
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about universal blood precautions and safe 
disposal of contaminated items. This result 
could be attributed to generally higher level 
of education of government workers: 37.8% 
of workers in private units had no medi-
cal-related qualifications compared with 
0.4% in government units. Mbanya et al. 
found that knowledge, but not attitude, was 
significantly influenced by the grade of the 
staff [9].

HIV infection has been reported after oc-
cupational exposure to HIV-infected blood 
through needle-sticks or cuts, or through 
splashes in the eyes, nose or mouth and skin 
[10]. The present study showed that almost 
half of working nurses had a history of pre-
vious exposure to needle puncture during 
the last year. This result highlights the risk 
of occupational exposure to bloodborne in-
fection in dialysis units and the importance 
of screening for early detection of infected 
personnel and the strict need for follow-

ing prophylactic measures. In Morocco, 
Hossini et al. found that health care workers 
knew a great deal about the usual means of 
transmission of HIV, but much less about 
possible occupational contamination. They 
emphasized that great efforts should be 
made to educate and inform health care 
workers [11].

In the present study, the mass media 
was the main source for information about 
HIV/AIDS among the studied health care 
workers. Knowledge was defective in cer-
tain points; a great majority of health care 
workers believed that HIV/AIDS is a seri-
ous problem in Egypt even though it is 
classified by WHO as a country of low HIV/
AIDS prevalence [8,12]. Asymptomatic 
HIV patients were recognized as a risk of 
HIV infection in dialysis units by 95.3% of 
government nurses, which was significantly 
higher than the 76.8% among nurses work-
ing in private units. Similar observations 
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have made researchers stress a universal 
need for increased education of health care 
professionals about HIV/AIDS [13].

In the present study, years of experience 
did not have an influence on the knowledge 
of studied nurses. This could be attributed to 
lack of regular systemic in-service orienta-
tion courses about recent scientific informa-
tion. Previous training, however, was found 
to significantly affect knowledge concern-
ing identification of asymptomatic HIV 
patients as risk of transmission of infection 
in the unit, universal blood precautions and 
methods of safe disposal of wastes in the 
unit. In agreement, Santana et al. suggested 
that AIDS training for hospital health work-
ers in the Philippines is necessary and can 
be effective in improving knowledge and 
preventing occupational infection [14].

In spite of good knowledge, as observed 
by the results of the present study, the per-
formance of nurses was defective in many 
areas, for example: adherence to universal 
blood precautions, washing hands before 
and after work and wearing a gown. Chang-
ing gloves between patients was practised 
by less than one third of workers in both 
government and private units. Generally 
speaking, adherence to universal precau-
tions was worse in private units compared 
with government ones.

In the present study, safe disposal of 
used needles in puncture-resistant contain-
ers was only done by 31.2% and 47.3% of 
government and private units respectively. 
Used needles were disposed uncapped by 
only 30.7% and 17.6% of nurses in govern-
ment and private units and recapping was 
correctly done by only 51.7% and 29.7% 
of government and private nurses. This 
finding needs to be considered in relation to 
the high percentage of health workers who 
reported suffering from needle puncture in 
the last year.

Years of experience and previous train-
ing were found to have a limited effect 
on the practice of nurses concerning the 
deficiencies in adherence to universal blood 
precautions and safe disposal of soiled ma-
terial and used needles. These findings 
raise questions about the present training 
programmes and highlight the importance 
of designing comprehensive and effective 
in-service training programmes capable of 
changing the misconceptions and malprac-
tices of nurses in haemodialysis units.

Defects in adherence to universal blood 
precautions and safe disposal of contami-
nated wastes were found in workers on 
afternoon/night shifts. These defects may be 
due to lack of supervision, which is present 
mainly in morning shifts, and the fact that 
most junior nurses are usually assigned at 
the afternoon and night shifts and, beside 
lack of supervision, were lacking knowl-
edge and experience at work.

The environmental and administrative 
aspects studied were below acceptable 
standards but showed no significant dif-
ferences between government and private 
units. Protocols for prevention of needle 
puncture and postexposure prophylaxis 
were mostly not available or not accessible 
in the studied units. The disposal of waste 
materials outside the units carried many 
dangers of transmitting infection to workers 
handling them and to the members of the 
community who take advantage of these 
wastes in recycling.




The results of this study revealed a high 
level of knowledge regarding bloodborne 
infections, especially HIV/AIDS. However, 
the practices of health care workers during 
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care of haemodialysis patients were insuffi-
cient to prevent occupational infections in-
cluding HIV/AIDS. The defects in practice 
were attributed to: defective qualifications 
in a high percentage of staff, especially 
those in private haemodialysis units; defec-
tive observation during work; absence of 
a written policy for precautions regarding 
infection control; and lack of continuous 
and efficient in-service training.

These findings indicate the following 
recommendations:
• Employing only qualified and trained 

personnel in health care settings, espe-
cially when handling of blood and sharp 
objects is required.

• Training health care workers (pre- and 
in-service) about bloodborne infections 
and universal blood precautions through 
regular scientific meetings and training 
courses.

• Strict observation of nurses during work 
and continuous evaluation of their prac-
tice and correction of poor practices. 

• A protocol for universal blood precau-
tions, needle-stick injuries and infection 
control should be used in both gov-
ernment and private units, e.g. as wall 
charts and handouts. 



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 Program for Research 
and Training in Tropical Diseases (TDR): 
The EMRO/TDR Small Grants Scheme for 
Operational Research in Tropical Medicine 
and other Communicable Diseases
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The need for evidence-based medicine 
(EBM) [1,2], as well as EBM guidelines 
[3–5] and EBM performance indicators 
[6] in the management of commonly en-
countered problems in general practice and 
primary care [7] has been detailed recently 
in several papers. Some surveys have con-
cluded, however, that the best available evi-
dence is seldom used when making clinical 
decisions [8–10]. A review of physicians’ 
performance suggested that learning how 
to practise EBM—seeking out and applying 
the findings of EBM summaries and adopt-
ing evidence-based practice protocols de-
veloped by respected colleagues—can keep 
us aware of medical advances and help to 
enhance our clinical performance [11].

By adopting the practice of EBM, it is 
believed that primary care will be improved 
significantly. Evidence-based practice also 
supports decision-making shared with us-
ers, which is already favoured within the 
medical community as the ideal of decision-
making [12,13]. EBM practice will help to 
keep family medicine in a principal role 
[14], and ensure that the practice of medi-
cine within the context of general practice 
will be even more rewarding [2].

A pioneer study was made in 1998 by 
McColl et al. to study the reaction towards 
EBM of 452 randomly chosen general prac-
titioners in the United Kingdom [15]. We 
have conducted a replica survey among 
primary health care physicians (PHCPs) 
in different areas of Saudi Arabia. The 
first study in the Riyadh region, the central 
and largest region in Saudi Arabia, gave 
interesting results [16]. Welcoming EBM, 
respondents agreed that it improved patient 
care. The respondents were mainly unaware 
of, or if aware, did not use, extracting jour-
nals, review publications and databases. 
Technical terms used in EBM were not 

totally understood by the respondents and 
increased patient workload and lack of 
available time were seen as the main obsta-
cles to practising EBM. 

The objectives of the present study were 
to investigate awareness of and attitude 
towards EBM of primary care physicians 
in Asir region to establish the educational 
requirements necessary for the inclusion of 
EBM into the management of patient care.



Asir region is a relatively fertile area of 
coastal mountains in the extreme southwest 
of Saudi Arabia. It is the second largest re-
gion in the country and has always been rel-
atively densely populated [17]. It is served 
by 206 primary health care centres [18], 
most of which lie in the rural areas. 

A cross-sectional questionnaire survey 
was carried out among all PHCPs practising 
in the primary health care centres in Asir 
region. We used the same questionnaire 
as McColl et al. [15], adapted for use in 
the Riyadh region survey [16] to allow for 
national and international comparisons. The 
details of how the questionnaire was struc-
tured, piloted and modified have already 
been reported [16]. The questionnaires were 
sent to all PHCPs who work in the primary 
care centres in Asir region (314 physicians) 
through the Ministry of Health General 
Director of Primary Health Care Centres 
and regional Assistant Director in October 
1999. Reminders were sent to non-respond-
ents in December 1999.

Analysis was carried out addressing the 
following main outcome measures: attitudes 
of respondents to EBM, their accessibility 
and interpretation of evidence, their percep-
tion of barriers to EBM practice and ways to 
change from opinion-based to EBM. 
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Epi-info, version 6.0 was used for the 
statistical analysis. The 3 primary care 
settings (urban, suburban and rural) were 
compared using analysis of variance or the 
chi-squared test. P < 0.05 was considered 
statistically significant.



The response rate was 86.7% (272 out of 
314). The mean age of PHCPs in the study 
was 39.2 years. The majority were male of 
non-Saudi Arabian nationality, who gradu-
ated 17.2 years ago and have been prac-
tising for 4.8 years in primary care. The 
PHCPs were mostly working in practices 
with 2 partners, most of them seeing about 
48 patients per day. More of the participants 
were practising in rural areas (60.7%) than 
in urban (21.3%) or mixed settings (18.0%). 

Table 1 compares the characteristics of the 
PHCPs in each setting. The mean time to 
reach the nearest medical library ranged 
from 48.6 minutes for those in the urban 
centres to 89.5 minutes for participants in 
rural centres.


Figure 1 shows the participants’ attitudes 
towards EBM. The current promotion of 
EBM was favoured by the great majority 
(91%). They thought that their colleagues 
were welcoming as well (89%). Most of 
them agreed that practising EBM improves 
patient care (93%) and said that research 
findings were useful in their daily manage-
ment of patients (92%). Few agreed with 
the view that EBM was of limited value in 
primary care (18%) but admitted that the 
adoption of EBM places another demand 




 
    
    

  
       
 
       
 
       
 
       
 
 
 
 
 

  
 
 
 
 



 

٢٠٠٧ ،٢ العدد عشر، الثالث املجلد العاملية، الصحة منظمة املتوسط، لشرق الصحية املجلة

on already overloaded PHCPs (73%). The 
median value for the estimated percentage 
of the respondents’ clinical practice that 
was evidence based was 70%. 



About 62% of the respondents alleged that 
they are currently practising EBM by learn-
ing the skills of EBM (62%) and/or by 
seeking and applying evidence-based sum-
maries (52%), yet only 18.4% thought of 
the latter as the most appropriate method to 
practise EBM. The largest proportion of the 
PHCPs (36.8%) thought that the best way to 
move from opinion-based to EBM was by 
using evidence-based practice guidelines or 
protocols developed by colleagues for use 
by others, while 34.5% thought it should 
be by learning the skills of EBM. One tenth 
of the participants did not respond to this 
section.



Table 2 shows that the doctors had a low 
level of awareness of extracting journals, re-
view publications and databases relevant to 
EBM. Around 33% and 26% of the PHCPs 
were aware of Evidence-based medicine
and the American College of Physicians 
journal club respectively. Less than one 
quarter were aware of the Effective health 
care bulletins and 12.9% were aware of the 
Cochrane database of systematic reviews. 
Less than 10% of those (who were aware) 
made use of these resources in clinical 
decision-making.

Among the respondents, 54.7% preferred 
to have the EBM resources in both English 
and Arabic languages. The rest preferred 
to read the EBM resources in English only 
(41.7%) or Arabic only (3.6%). 
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Non-peer-reviewed international journals 
(Middle East editions) were the most regu-
larly read journals: The practitioner and 

Medicine digest, followed by Modern medi-
cine and PG doctor (Table 3). The locally 
published peer-reviewed journals were not 
read as frequently by the participants.
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Only 13% of the PHCPs had access to 
Medline or other bibliographic databases. 
One tenth of the responding physicians had 
done a Medline search (or asked someone 
to do it for them) during the last year. They 
also lacked access to the Internet; only 6.3% 
had some kind of access. Of the respondents, 
18.8% reported having training in literature 
searching, 2.6% attended courses on critical 
appraisal and only 2.2% had attended a 
course related to EBM. Almost all physi-
cians (95.0%) were willing to participate in 
events addressing issues on evidence-based 
practice.



In this section, respondents self-rated their 
understanding of technical terms commonly 

used in EBM (e.g. risk factor, sensitivity, 
specificity and relative risk and absolute 
risk). A majority of the participants could 
understand and explain several of the terms 
(Table 4). Odds ratio, likelihood ratio, meta-
analysis, publication bias and heterogenicity 
were the terms that were least understood. 


In this section, participants were given a quiz 
to answer which was a mixture of multiple 
choice question and matching questions. 
Approximately 90% of PHCPs attempted to 
answer questions on the measures of central 
tendency and most of them answered cor-
rectly. Around 40% answered the question 
on absolute risk correctly. Questions on 
the validity and predictive values were at-
tempted by 63% of the respondents only. 
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Of them, more than 51% answered the ques-
tions correctly (Table 5).



The major perceived barriers among the 
respondents were patient overload (29.8%) 
and the unavailability of a library in the 
locality (27.9%). Other barriers reported by 
this group were lack of knowledge about 
what EBM is (15.9%), limited resources 
and facilities (14.9%) and lack of training 
(13.5%), manpower (13.0%), time (12.0%), 
and other non-clinical responsibilities 
(7.7%).



This study has highlighted many areas of 
concern regarding the practice of EBM in 
Asir region. The response rate (86.7%) is 

considered very good and it is expected in 
such type of survey to have a small percent-
age of non-responders for different reasons. 
There is no information on the non-respond-
ers in this study but they are unlikely to be 
substantially different from the respondents 
in their evidence-based practice. 

The favourable attitudes of the PHCPs 
towards EBM are similar to those in the 
Riyadh region [16] and to British [15] and 
Australian [20] general practitioners. The 
median value for the estimated percentage 
of the respondents’ clinical practice that 
was evidence based is 70% in Asir, 68% in 
Riyadh [16] and 50% in the UK [15]. This 
assessment is not objective, however, and 
has its limitations.

The last decade has been marked by an 
overabundance of workshops and courses 
all over the world on practising and teach-
ing EBM, or more correctly, evidence-
based health care. Likewise, electronic and 
online databases of systematic reviews and 
summaries of evidence are increasingly 
becoming available [21]. Besides, many 
books on EBM have been published which 
present common primary care questions, 
show how to critically appraise papers, and 
to evaluate different kinds of evidence. The 
low level of awareness of these resources 
among the PHCPs in Asir is concordant 
with that of Riyadh region [16]. If the cur-
rent best evidence is not considered, the 
clinical practice of PHCPs is possibly at risk 
of becoming out of date, to the detriment of 
patients [22,23]. It has been shown that a 
significant negative correlation exists be-
tween knowledge and practice of up-to-date 
care and the years that have elapsed since 
graduation from medical school [24].

The free-of-charge non-peer-reviewed 
journals which are sponsored by pharma-
ceutical companies were the most regu-
larly read: The practitioner and Medicine 
digest were read regularly by 20.2% and 
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18.8% of physicians. These journals can 
be used for disseminating the concept and 
steps of practising EBM and for publishing 
pertinent evidence-based summaries and 
guidelines on a regular basis. Only 13% and 
6% of the PHCPs had access to Medline and 
to the Internet respectively. In our earlier 
study in Riyadh region, The practitioner
and Medicine digest were also the journals 
usually read by the PHCPs, and only 16% 
were able to access bibliographic databases 
and only 10% the Internet [16]. The years 
since 1999, however, have witnessed a 
widespread uptake and utilization of the 
Internet by government and private users; 
consequently, the corresponding figures 
will almost certainly be higher. 

It was shown a few years ago that the 
printed Index medicus is still the most used 
literature retrieval method for general prac-
titioners [25], and therefore, it has been 
argued that there is a need for training 
physicians in electronic literature retrieval 
methods. The Internet promotes the prac-
tice of EBM by facilitating the generation, 
synthesis, dissemination and exchange of 
research evidence [26], thereby enhanc-
ing the role of evidence-based decision-
making by giving physicians cheap, fast 
and efficient access to up-to-date, valid and 
relevant and “just-in-time” knowledge. This 
is particularly relevant considering the fact 
that most of the PHCPs in Asir region are 
practising in rural areas and they would on 
average spend about 3 hours travelling to 
and from the nearest medical library.

Interpretation of evidence is a key ele-
ment in practising EBM, and the PHCPs’ 
partial understanding (which was displayed 
among PHCPs in Riyadh region as well) 
could hinder interpretation and make dis-
semination of evidence to other members 
of the primary care team or patients more 
difficult [15]. The respondents in McColl’s 

study were apparently more familiar with 
these terms but one should keep in mind that 
only 2.2% and 2.3% of the PHCPs in Asir 
and Riyadh regions had attended courses on 
critical appraisal in contrast with 39% in the 
UK [15,16].

The major perceived barriers to practis-
ing EBM in primary care may be further 
grouped into 3 main barriers. The first re-
lates to the work overload and lack of pro-
tected time for professional development. 
This comprises 62.5% of the responses: 
patient overload, lack of personal time, 
other non-clinical responsibilities and lack 
of manpower. The second group of stated 
barriers relates to the difficulty in accessing 
the nearest medical library (37.5% of the 
responses): no library in the locality and 
the long travel distance to reach the nearest 
library. Lack of knowledge (15.9%) and 
training (13.5%) about EBM among PHCPs 
in Asir region comprises the third group of 
barriers.

Lack of personal time was also the main 
perceived barrier to practising EBM in Mc-
Coll’s study (71%) [15]. General physicians 
must come to grips with 19 original articles 
per day, 365 days per year, if they want 
to keep abreast of their field [27]. Sackett 
has suggested methods to spend time more 
efficiently [28]. Dawes also suggested that 
1 hour a week spent on searching and 
reading evidence would greatly advance 
the implementation of evidence [2].  The 
“information mastery” [29] and other web-
based courses on how to practise EBM 
are particularly relevant here. Small group 
learning through online case-based discus-
sion is a promising strategy for encouraging 
family physicians to access current research 
[30].

About two fifths of the PHCPs in Asir 
(37%) thought that moving from opinion-
based to EBM would best be done by using 
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evidence-based clinical practice guidelines 
while 34% thought it should be by learning 
the skills of EBM. The proportions are 
generally similar to those of PHCPs from 
Riyadh although a larger proportion (42%) 
was in favour of learning the skills of EBM 
[16]. The corresponding figures in McColl’s 
study were 57% for using evidence-based 
guidelines or protocols developed by col-
leagues for use by others, 37% for seeking 
and applying evidence-based summaries 
and only 5% for practising the traditional 
5-steps approach [15]. Focusing on work-
shops and courses on critical appraisal and 
EBM for all PHCPs is a process that would 
be logistically difficult and time-consum-
ing. Moreover, it has been shown that not all 
physicians are interested in attaining an ad-
vanced level of EBM skills [31]. Therefore, 
other methods for disseminating and imple-
menting evidence should be considered.

It has also been shown that interventions 
that use only the dissemination of informa-
tion were unlikely to induce changes in per-
formance and registered little or no effect 
on health care outcomes [32]. Even with 
well-developed evidence-based guidelines, 
tensions and contradictions impede their 
translation into policy and practice [33]. 
General practitioners who were trained in 
critical appraisal were more likely to trans-
late evidence from systematic reviews into 
practice [34].

Strategies that included enabling (fa-
cilitating the desired change in the practice 
site) and/or reinforcing (by reminders or 
feedback) were more effective. Examples of 
strategies of proven effectiveness included: 
physician reminders, outreach visits, and 
opinion leaders [32]. It has been suggested 
that if the clinical practice guidelines are 
incorporated into electronic medical record 
systems, to assist clinical decision-making at 
the point of care, it may greatly enhance the 
delivery of evidence-based clinical practice 

[35]. Multifaceted activities were generally 
better than single interventions and change 
occurred more frequently when barriers 
to change were addressed and resources 
deployed to help learners [32].

The use of comparative evidence-based 
indicators is also suggested as a method 
for turning evidence into everyday practice 
[36]. For the effective implementation of 
these indicators at a national level, many 
barriers must be overcome in order to mini-
mize the variations between the centres in 
their employment of evidence [37].

To put research evidence into practice, 
the evidence needs to be relevant to the 
practitioner in the sense that it should an-
swer questions that PHCPs really want 
answers to and not simply cover topics 
that are interesting or researchable [38]. 
Furthermore, selecting the most appropriate 
professional and disciplinary strategy(ies) 
should relate to how the physician is most 
likely to react to new information about 
the effectiveness of clinical strategies that 
may affect many of their patients [39]. With 
more systematic reviews on prospective 
trials becoming available, changing clinical 
behaviours would become better understood 
and more effectively supported.



The results of this study shed a new light 
on factors that are relevant to the promo-
tion of EBM in rural areas of Saudi Ara-
bia. The results again are expected to help 
postgraduate tutors, Ministry of Health and 
health authorities, university departments 
of family and community medicine and 
local research centres in designing local 
strategies for encouraging the implementa-
tion of EBM in primary care, taking into 
consideration the local variations of each 
region. Prompt action is needed to improve 
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access to and implementation of evidence-
based guidelines and summaries. At the 
same time, equipping all the PHCPs with 
the skills of “information mastery” should 
also be considered. Improving access to and 
utilization of Internet-based evidence da-
tabases should particularly be encouraged. 
Strategies for promoting change among the 
PHCPs and addressing the perceived and 
real barriers should be part of the decision-
makers’ vision.

The National Scientific Evidence Based 
Medicine Committee has recently been for-
mulated by the Minister of Health, geared 
to encouraging the principles, methods and 
practices among health care professionals 
in primary health care and other specialties 
throughout Saudi Arabia. This board is 

expected to be sensitive to the local needs 
and future prospects of each region. Em-
phasis should be placed on the ethical issues 
and patient values (the third element of 
Sackett’s definition of EBM) [19] as they 
are expected to be the key determinants of 
selecting the actions to be put into effect.



The authors thank all the PHCPs and the 
Ministry of Health directors who took part 
in this survey and made this work possible. 
We would like also to thank the scientific 
office of the MSD pharmaceutical company 
that have generously supported this study. 
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2007 Dengue Symposium and Course, Cuba, August 
The Pedro Kourí Tropical Medicine Institute (IPK) is pleased to announce 
the symposium 25  Years of Experience Struggling against Dengue,
9-11 August 2007, and the 10th International Dengue Course 
20 Years Strengthening Capacities, 6–17 August 2007, which will be 
held at IPK’s facilities in Havana, Cuba. 
Sponsored by:
Pedro Kourí Tropical Medicine Institute
Ministry of Public Health of the Republic of Cuba
Pan American Health Organization
World Health Organization
WHO Special Programme for Research and Training in Tropical Dis-
eases
International Centre for Genetic Engineering and Biotechnology, Italy
Both the Course and the Symposium will be open to professionals 
working or researching on dengue and haemorrhagic dengue. In-
ternationally renowned professors will be lecturing during these two 
events, providing participants with the most updated and advanced 
knowledge about this disease. 
For more information contact: Professor María G. Guzmán, Head of 
Virology Department, Pedro Kourí Tropical Medicine Institute;,Director, 
WHO/PAHO Center for the Study of Dengue and its Vector. 
Fax: (537) 204-6051; email: lupe@ipk.sld.cu 
Website: http://www.ipk.sld.cu/cursos/dengue2007/index.htm 

mailto:lupe@ipk.sld.cu
http://www.ipk.sld.cu/cursos/dengue2007/index.htm
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Obesity is becoming a public health prob-
lem worldwide especially in recent years. 
For instance, globally, there are more than 
1 billion overweight adults, at least 300 
million of whom are obese [1,2]. The preva-
lence of excess weight (overweight and 
obesity) among United Kingdom (UK) 
adults in 1996 was 59% in men and 49% in 
women [3], while two-thirds of adults in the 
United States (US) in the year 2000 were 
overweight and 30.5% were obese [4].

In Iraq there is no national figure avail-
able, but 1 study carried out in Baghdad in 
1997 showed that the prevalence of obesity 
was 23.16% in women aged 25 years old 
and above [5]. Figures from nearby coun-
tries show that the prevalence of obesity 
among women was 20.26% in Saudi Arabia 
[6] and 37.6% in Jordan [7].

The reasons behind this “epidemic” could 
be attributed, on the one hand, to modern 
lifestyles demonstrated by consumption of 
a diet rich in fatty foods and energy-dense 
foods, snacking and declining overall levels 
of physical activity [3,8]. On the other hand, 
familial and genetic predisposition, psycho-
logical factors, diseases (hypothyroidism, 
Cushing syndrome) and drugs (steroids, 
tricyclic antidepressants, sulfonylureas, 
valproate and contraceptives) may play a 
role in the etiology of obesity [3,4].

Overweight and obesity are known risk 
factors for diabetes, coronary heart disease, 
stroke, hypertension, gall bladder disease, 
osteoarthritis, sleep apnoea, some forms of 
cancer and infertility. Obesity is also associ-
ated with hyperlipidaemia, pregnancy com-
plications, hirsutism, stress incontinence 
and increased surgical risk [3,4].

Because of the scarcity of studies and 
data on overweight and obesity in Iraq, this 
study aimed to measure the prevalence of 
overweight and obesity among a group of 

Iraqi women attending outpatient clinics 
in Baghdad and to study some factors that 
might be associated with obesity.



A cross-sectional study was carried out 
in the outpatient clinic of Al-Kadhimiya 
Teaching Hospital and in a private clinic 
involving women who were attending these 
clinics for different purposes (patients and 
their families). The study ran from 1 Sep-
tember 2002 until 28 February 2003. Inclu-
sion criteria were women aged 18 years old 
and over. Exclusion criteria were pregnancy 
and current treatment for obesity.

A convenience sample of 200 women 
was selected and each woman was inter-
viewed by one of the investigators using 
a questionnaire designed by the investiga-
tors. The questionnaire sought information 
on sociodemographic variables and other 
variables such as: cigarette smoking; eat-
ing habits (whether the family use only 
one dish for eating or each family member 
has his/her own dish and also if they used 
utensils for eating or ate by hand); number 
of cups/glasses of sweetened coffee and tea 
drunk per day (the type of sweetener was 
enquired about and all the women reported 
using sugar); type of clothing worn [trou-
sers, skirts, aba (a loose outer garment worn 
by women over their clothes) or loose gown 
and whether inside or outside home], and 
exercise taken (defined as brisk walking at 
least half an hour per day or doing exercises 
inside the house for half an hour per day). 
A short medical and obstetric history was 
also recorded (presence of chronic disease, 
history of laparotomy and number of preg-
nancies and deliveries, whether normal 
vaginal delivery or by caesarean section). 
The women were weighed using a standard 
bathroom scale which was standardized 
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every week throughout the period of the 
study. Women were weighed barefoot and 
dressed in the lightest clothes possible; the 
weight of the clothes worn during weighing 
was estimated and deducted from the read-
ing. The height of the women was meas-
ured with a standard tape measure fixed 
to the wall. They were measured barefoot 
with backs touching the wall. Body mass 
index (BMI) was calculated as weight (kg)/
height2 (m2) [4]. Individuals with a BMI of 
25–29.9 kg/m2 were considered overweight, 
individuals with a BMI of  30 kg/m2 were 
considered obese, and those with a BMI of 

 40 kg/m2 were categorized as morbidly 
obese [9]. The waist and hip circumferences 
were measured and the waist-to-hip ratio 
(WHR) was calculated. Women with WHR 
of  0.8 were considered healthy [10]. Waist 
circumference for Caucasian women of 
80 cm has been found to be associated with 
increased risk of metabolic complications 
[11]. Waist circumference was measured 
by measuring the distance around the small-
est area below the rib cage and above the 
umbilicus, and the hip circumference was 
measured by measuring the distance around 
the largest extension of the buttocks [9].

Data were entered into Epi-Info, version 
6 and statistical analysis was done using 
SPSS, version 10.



The age of the women ranged from 18 to 67 
years. Their mean age and standard devia-
tion (SD) was 31.7 (SD 9.1) years and the 
median was 30 years. Regarding marital 
status, 85% of the women were married and 
13.5% were single, 1% were divorced and 
0.5% were widowed. The majority (82.0%) 
of women were housewives, 12.5% worked 
in sedentary jobs, 3.5% worked as manual 
workers and the rest (2.0%) were students. 

Our results showed that 39%, 25% and 
12% of the studied sample were overweight, 
obese and morbidly obese respectively; 
only around a quarter (24%) of the sample 
were of normal weight. This means that the 
BMI of 76% of the women was abnormal 
(Figure 1). The mean BMI (SD) was 28.7 
(5.6) kg/m2 and the median was 28.6 kg/m2.
The mean (SD) for waist circumference was 
86.5 (10.4) cm with a range of 56–118 cm. 
The median was also 86.5 cm. The mean 





 

٢٠٠٧ ،٢ العدد عشر، الثالث املجلد العاملية، الصحة منظمة املتوسط، لشرق الصحية املجلة

(SD) for WHR was 0.81 (0.06) and the 
median was 0.81 also.

Table 1 shows the relation between 
weight and age and indicates that the pro-
portion of women with overweight, obesity, 
and morbid obesity increased with increas-
ing age (P = 0.025).

Table 2 summarizes the factors studied 
that might be associated with overweight 
and obesity. More obese women (84.4%) 
had a history of previous laparotomy com-
pared with 70.7% among those without 
that history (P = 0.027). The frequency of 
overweight and obesity was greater among 
women who wore gowns at home than those 
who wore pyjamas (P = 0.024). Factors 
that were not found to be associated with 
overweight and obesity were smoking, us-
ing one dish for the whole family and using 
utensils to eat, lactation, tea and coffee 
consumption, type of clothing worn outside 
the home, presence of chronic diseases and 
exercising (most of the women, 89.5%, did 
not practise any physical exercise).

In Table 3, no significant relation was 
found between educational level of the 
women and their BMI.

As for women’s opinions, 58.5% thought 
that they were overweight or obese. Table 4 

shows that the majority (96.6%) of women 
who thought that they were overweight 
or obese really were so; while 39 (47%) 
women who did not think that they were 
overweight or obese were found to be so.

Table 5 shows the causes of overweight 
or obesity as expressed by the women who 
said they were. Around one-third did not 
know the cause of their overweight or 
obesity, others linked their status to eating 
habits, family history and inactivity, as well 
as to other causes such as the use of con-
traceptives, medicines, ageing, gall bladder 
disease and breastfeeding.



This cross-sectional study was carried out 
in a relatively short time, with very limited 
resources. It is a preliminary survey for a 
national study that will consider a larger 
sample size gathered from randomly se-
lected locations; however, the current situ-
ation in Iraq does not permit performing a 
national prevalence study for obesity.

Part of the study question was based on 
the researchers’ observations during their 
medical practice and thus some of the vari-
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ables studied were unique to the Iraqi com-
munity. Owing to the scarcity of literature 
on this subject we were unable to compare 
our results with other studies. 

The prevalence of overweight among 
our sample was 39%, while for obesity 
it was 37%, giving a total of 76%. These 
findings are more or less comparable to 
the findings of a national study carried out 
in Jordan by Abbas et al. [7]. They found 
that the prevalence of overweight among 
women was 32.9% and the prevalence of 
obesity was 37.6% which is nearly equal 
to our figure. This may be attributed to the 
comparable eating habits in the neighbour-

ing countries, or to the comparable genetic 
constitution of both communities. The prev-
alence of obesity found in our study (37%) 
is much higher than that reported by Swiden 
(23.16%) in 1997 who studied 4563 women 
in Baghdad [5]. It is possible that improved 
socioeconomic conditions since the lifting 
of United Nations sanctions on Iraq have 
contributed to increased overweight.

The high prevalence of overweight and 
obesity that we found is alarming as only 
24% of the women were of normal weight. 
Obesity is also of grave concern in other 
parts of the world including the US. A sur-
vey done in the US that included 16 884 
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adults during the period 1988–94 showed 
that the prevalence of obesity among wom-
en was 55% [12]. Another study showed 
an increase in the prevalence of obesity 
from 12% in 1991 to 17.9% in 1998 [13].
In Brazil it has been reported that over 
half of women aged 50–69 years old from 
north-east and south-east regions of Brazil 
are overweight or obese [14]. On the other 
hand, studies in Switzerland showed no 
significant problem, with a reported preva-
lence of overweight of 26% and obesity 
of 5% [15]. A study done in Madagascar 
showed that only 6% of the sample was 
overweight and 2.4% were obese [16]. A 
study in China in the mid-1990s involving 
42 751 participants found the prevalence of 
overweight and obesity among females was 
21.71% and 3.73% respectively, although 
much higher rates were found in Beijing 
and Shandong, and the authors concluded 
that overweight and obesity were becoming 
more prevalent in China [17].

Our results showed that the mean WHR 
was more or less normal, but the mean 
waist circumference was more than normal 

values. Recent evidence suggests that waist 
circumference alone may provide a more 
practical correlate of abdominal fat distri-
bution and associated ill health than WHR 
[11]. The presence of excess body fat in 
the abdomen is considered an independent 
predictor of risk factors and ailments associ-
ated with obesity [9].

Our results showed that the prevalence 
of overweight and obesity increased with 
increasing age. This could be attributed to 
decreasing physical activity with increas-
ing age. If, for example, this resulted in 
a body weight increase by only 1 kg per 
year, weight would increase by 10 kg at 
the end of 10 years. This relation of weight 
with age has been reported by other authors 
[14,17,18].

Some of the factors we looked at were 
particular to Iraq and some other developing 
countries, i.e. clothing and eating habits. 
Regarding types of clothing, we expected 
that those who wore trousers and skirts 
would be aware early on of any increase in 
their weight, especially the increase in waist 
circumference. This may prompt them to 
decrease the amount of food eaten in order 
to decrease their weight. On the other hand, 
those who wear loose gowns would not 
notice an increase in weight so readily, and 
their outward appearance to others would 
also not change much. Our results were 
partly consistent with this. The frequency of 
overweight and obesity was greater among 
women who wore gowns at home than those 
who wore pyjamas (P = 0.024), but there 
was not difference with regard to clothes 
worn outside the home.

Regarding eating habits, when many 
people share the same dish, the quantity 
eaten is neither measurable nor limited for 
each person. This may encourage some 
individuals to eat more. Our results showed 
that the prevalence of overweight and obes-
ity among those who shared one dish for 
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the family was greater than those who had 
individual plates, but the difference was not 
significant. Another eating habit, the use 
(or non-use) of a spoon during eating, was 
also not associated with obesity, but here 
the proportion of those who did not use a 
spoon was small, so a solid inference cannot 
be reached.

Although in a Medline search we did not 
find a study linking history of laparotomy 
with the development of overweight and 
obesity, our decision to study this factor was 
based on our observations (before the study) 
that some patients link their obesity with a 
history of laparotomies. We did in fact find 
a significant association (P = 0.027).

People in Iraq and in other Arab coun-
tries generally put large quantities of sugar 
(hence more calories) in their tea, which may 
be one of the determinants of overweight. 
Our results showed that the prevalence of 
overweight and obesity increased with the 
increasing number of cups/glasses of tea 
drunk during the day. Although not signifi-
cant (P = 0.0527), it was near the level of 
significance at P < 0.05 and might reach 
significance level with a larger sample.

It is generally believed in Iraq that lac-
tating women have to eat more in order 
to produce more milk. We found that the 
prevalence of overweight and obesity was 
greater among lactating women but the 
difference was not significant. This increase 
in the prevalence could be attributed to this 
belief or to age (the mean age of lactating 
women was 33.69 years compared with 
27.21 years of non-lactating women). The 
relation between obesity and lactation has 
been studied by many authors but no defi-
nite conclusion has been found [19,20].

Smoking was not found to be associ-
ated with obesity, but because of the small 
number of smokers in the studied sample 
we cannot draw any valid conclusions. In 
the study of Senekal, Sten and Nel on 2100 

people, smoking was also not associated 
with obesity [21]. Another study carried 
out in the US on 16 587 people showed that 
smoking cessation was associated with a 
1.98 cm gain in waist measurement [22].

The presence of a chronic disease did 
not appear to be associated with overweight 
and obesity. However, we did not enquire 
about the type of the chronic disease nor 
the drug(s) used for treating it. Further-
more, as this was a cross-sectional study, 
we cannot be sure that the chronic disease 
had preceded obesity or it was a result of 
obesity. Therefore no solid inferences can 
be reached.

Only 21 women practised any exercise. 
Although the prevalence of overweight and 
obesity was lower among those women, the 
difference was not significant but this may 
be attributed to the small sample size. The 
role of physical inactivity has been studied 
by many authors who have all found an as-
sociation between inactivity and overweight, 
and exercise and weight loss [21–23].

We found no relation between educa-
tional level and obesity; while the Jordanian 
national study revealed a significant inverse 
relationship with the prevalence of over-
weight [7]; overweight was more preva-
lent among illiterate people and those with 
lower levels of education [7]. A Spanish 
study also showed an inverse relationship 
between metabolic syndrome and educa-
tional level [24].

To conclude, the main finding of the 
study was that less than one-quarter of the 
sample studied was of normal weight. Fac-
tors associated with obesity were older age, 
history of previous laparotomy and type of 
clothes worn inside the home. Although this 
was a small study in only 2 clinics and the 
results cannot be generalized, it does sound 
an alarm and suggests an urgent need for the 
problem to be addressed and more data on 
this issue to be collected
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Healthy food markets
With over half of the world’s population now living in urban areas, 
food markets have become an important source of affordable food for 
many millions of people. At the same time, however, such markets 
have been associated with major outbreaks of diseases, including 
cholera, SARS and avian influenza. As part of its Healthy Cities Pro-
gramme, WHO has developed an approach to improve that the safety 
and nutritional quality of foods sold in urban markets. The Healthy 
Food Markets approach is being used in several pilot projects in cities 
around the world to coordinate efforts of all stakeholders to achieve 
incremental, but sustainable improvements in food markets. In ad-
dition to improvements to the physical infrastructure and essential 
services, behavioural changes by various market participants, includ-
ing primary producers, wholesalers, market vendors, and consumers, 
are emphasized. 
For those interested in undertaking pilot projects in their countries. 
WHO has issued a promotional brochure and booklet, A guide to 
healthy food markets.

These publications can be downloaded online at:
 http://www.who.int/foodsafety/publications/capacity/healthymarket_guide.pdf

http://www.who.int/foodsafety/publications/capacity/healthymarket_guide.pdf
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According to the World Health Organization 
(WHO), adolescents comprise about 19% of 
the world’s population (approximately 1.2 
billion people), yet “adolescents remain 
a largely neglected, difficult-to-measure, 
and hard-to-reach population, in which the 
needs of adolescent girls in particular are 
often ignored” [1].

There are few published studies that 
focus on overweight and/or obesity among 
adolescent girls in the Eastern Mediter-
ranean Region of the WHO, even though 
studies conducted elsewhere in the world 
indicate that the problem is increasing in 
prevalence, and a growing health concern. 
For adults, overweight and obesity have 
been shown to be associated with increased 
risk for coronary heart disease, hyperten-
sion, osteoarthritis, gall bladder disease and 
certain cancers [2]. Overweight and obes-
ity and the intake of excessive amounts of 
energy among adolescents may precipitate 
chronic diseases in later life [3,4].

This study provides a comparison of 
adolescent girls from 3 countries (Egypt, 
Kuwait and Lebanon) of the 22 countries 

in the Eastern Mediterranean Region. The 
Region includes countries in which dietary 
energy intake is among the highest in the 
world (e.g. Egypt, Kuwait and Tunisia) and 
also among the lowest (e.g. Afghanistan 
and Yemen) [5]. The demographic, health, 
food security, development and economic 
situations vary widely in the Region. Table 
1 displays selected indicators for the 3 
countries compared in this report.

With increases in life expectancy, en-
ergy intake and rate of sedentariness in the 
Region, chronic diseases associated with 
obesity seem also to be increasing [6]. The 
area has the highest dietary energy surplus 
of the developing countries, coupled with 
large downward shifts in physical activity 
patterns. These changes are reflected in ris-
ing obesity rates and high levels of chronic 
and degenerative disease [6]. Knowledge of 
the prevalence of overweight and obesity 
thus becomes an important foundation for 
public health action.



An important obstacle to the assessment of 
the prevalence of overweight and obesity in 
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adolescents is the lack of a single interna-
tionally agreed reference or cut-off value. 
Unlike the body mass index (BMI) cut-offs 
for adults, which are generally accepted 
to be 25 kg/m2 (overweight) and 30 kg/m2

(obesity), overweight and obesity in adoles-
cents are related to age and sex [7]. There 
are several references in existence but none 
has gained consensus as the most sensitive 
or accurate measure of overweight or obes-
ity across all populations. 

This report compared the performance 
of 3 references—those of Cole et al. [7], 
Must, Dallal and Dietz [8] and Kuczmarski 
et al. (CDC 2000) [9]—in adolescent girls 
from 3 countries.

The Cole et al. reference was among 
the first to be used that was based on data 
collected from several different populations 
[Brazil, Britain, Hong Kong, the Nether-
lands, Singapore and the United States of 
America (USA)] [7]. It provides cut-offs 
that are linked to the widely accepted adult 
BMI cut-off points. 

The reference of Must, Dallal and Di-
etz uses the National Health and Nutrition 
Examination Survey (NHANES) I data, 
collected between 1971 and 1974 in the 
USA, and is derived from calculated BMI 
percentiles for individuals 6–74 years of age 
[8]. For children and adolescents, it clas-
sifies overweight as  85th percentile and 
obesity as  95th percentile. This reference 
was developed using data collected prior to 
the recent upsurge in overweight and obes-
ity in American children.

In 2000, the US Centers for Disease 
Control and Prevention (CDC) promulgated 
new references for the USA that were based 
on data collected from European Ameri-
cans, African Americans and Mexican 
Americans sampled between 1988 and 1994 
in the NHANES III study. This surveyed a 
representative cross-sectional sample of the 
US civilian non-institutionalized population 
aged 2 months and older [9].


The aims of this study were to estimate and 
compare the prevalences of overweight and 
obesity in adolescent females from Kuwait, 
Egypt and Lebanon using 3 BMI-for-age 
references. We also sought to relate the 
findings to energy intake and to other an-
thropometric indicators (e.g. BMI) of body 
composition. We sought to determine how 
the references performed in adolescent girls 
in this Region. This type of comparison 
has not been performed in this population 
previously.



The study populations consisted of healthy 
non-pregnant girls (10–19 years of age) 
drawn from studies previously conducted in 
Egypt, Kuwait and Lebanon. Each sample 
of adolescent girls was analysed separately. 
In the case of Egypt, data were drawn from 
a convenience sample of 340 girls attend-
ing public or private middle and secondary 
schools in the Nile Delta (in Cairo and 
nearby rural areas). The Egyptian data were 
originally collected from rural and urban 
girls to examine the relationship of body 
mass index to body image [10,11]. For Ku-
wait, dietary and blood data were collected 
for 245 secondary school-aged girls along 
with anthropometric data to assess anae-
mia and nutritional status. The study was 
conducted to contrast nutritional status and 
dietary intake in anaemic and non-anaemic 
girls [12]. For Lebanon, data on 336 ado-
lescent girls were taken from a larger rep-
resentative national nutrition survey of the 
entire population [13]. This was a national 
representative survey targeting households 
in each of the country’s 6 governorates and 
26 districts and included 10% of the total 
Lebanese population of 3.4 million. Using a 
3-stage stratified cluster design, the sample 
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(n = 65 000 households) was self-weighted 
and was selected based on a probability 
sample proportional to population size [13].
For the comparison of adolescents in our 
study, adults and children were excluded.

Table 1 provides a comparison of se-
lected background information on the 3 
countries [14]. Kuwait, Egypt, and Leba-
non are predominantly Arabic speaking 
countries. They differ significantly in a 
number of indices, including per capita 
income, population, population growth rate 
and life expectancy at birth. Kuwait is the 
richest with an estimated gross domestic 
product (GDP) per capita more than 4 times 
greater than Lebanon and 12 times greater 
than Egypt. This higher economic status is 
reflected in a significantly lower infant mor-
tality rate, higher life expectancy and higher 
rate of female literacy (Table 1). Kuwait is 
unique among the 3 countries because only 
800 000 of the 2.3 million people residing 
in the country are citizens. 

In each country, trained interviewers 
collected background demographic, social, 
and economic information onto structured, 
pre-tested questionnaires. The studies were 
approved by the human studies committees 
or ministries of health in each country and 
detailed methods have been given previ-
ously in publications from original survey 
data collected for Egypt [10,11], Kuwait 
[12] and Lebanon [13].


Weights and heights were collected in each 
survey using standard WHO techniques [1].
Body mass index was calculated as weight 
(kg) divided by the square of the height (m). 
Waist-to-hip ratios (for Egypt and Leba-
non) were obtained using standard WHO 
methods [1]. Overweight and obesity were 
defined according to the age- and gender-
specific percentiles of BMI for each of the 
3 references [7–9].


Dietary information was collected (in each 
country) using the 24-hour recall method by 
trained dietitians or nutritionists who were 
experienced in survey/nutrition surveillance 
field methods. Dietary data were analysed 
using the Nutritionist 4 program. Energy 
and nutrient intakes were estimated sepa-
rately for adolescents in each country.


The data were analysed using both de-
scriptive and inferential statistics. Mean 
and frequency were used to describe vari-
ous indicator variables such as mean BMI 
or proportion of girls below various BMI 
references. Inferential statistics (correla-
tions) were used to compare BMI with other 
variables within country samples. P-value

 0.05 was accepted as indicating statistical 
significance. SAS version 8.1 was used to 
analyse each data set.



The study included a total of 922 healthy 
adolescent girls: 336 Lebanese, 340 Egyp-
tian and 245 Kuwaiti. The girls were stu-
dents at the middle or secondary level. 
Table 2 provides a comparison of the age 
and anthropometric values. The mean ages 
of the Egyptian and the Lebanese girls were 
similar. However, Kuwaiti girls were, on 
average, older because the sample for which 
dietary data were available included 14–19 
year olds only. 

The mean weights, heights, and BMIs 
of Egyptian girls were higher than in Leba-
nese girls of comparable ages. Mean waist 
circumference and waist-to-hip ratio of 
Egyptian girls were also greater than those 
of Lebanese girls. The mean weight, height 
and BMI of Kuwaiti girls were higher than 
those of both Egyptians and Lebanese, even 
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when the analyses were restricted to those 
of similar ages, i.e. 14–19 years (Tables 2 
and 3).



For ages 11–17 years (Table 3), Egyptian 
adolescents had higher mean BMI  than 

did their Lebanese counterparts. The small 
sample sizes for 18- (n = 5) and 19-year 
old (n = 1) Egyptian adolescent girls pre-
cluded meaningful comparison among the 
3 countries at these ages. The mean BMI of 
Kuwaiti girls was greater than that of Leba-
nese girls at every age over the age range 
14–19 years. Egyptian girls had higher BMI 
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values between 16 and 17 years. The BMI 
of Kuwaiti girls was greater than that of 
Lebanese and Egyptian girls aged 14–15 
years. However, at age  16, Egyptian girls 
had the highest mean BMI. 


The proportion of overweight girls varied 
by country, by reference and by age (Tables 
3 and 4). We compared adolescent girls 
from 3 countries using sex-specific BMI-
for-age references published by Cole et al. 
[7], Must, Dallal and Dietz [8] and the CDC 
in 2000 [9] (Table 4). All 3 references indi-
cated that the Egyptian girls had the highest 
proportion of overweight. The Must, Dallal 
and Dietz and Cole et al. references gave 
identical estimates (35.9%) for Egyptian 
girls, while the CDC 2000 reference gave a 
slightly lower estimate (34.4%). 

All 3 references indicated the lowest 
proportion of overweight was for Lebanese 
girls with the Must, Dallal and Dietz refer-
ence giving the lowest overall estimate 
(15.5%). The range, among the references, 

for percentage overweight in the sample was 
greatest for Lebanese girls (15.5%–18.8%). 
Despite this variation, all of the references 
indicated roughly half as many Lebanese 
girls were overweight as Kuwaiti or Egyp-
tian girls. 

The Cole et al. reference gave the high-
est estimate of overweight for all 3 groups. 
The Must, Dallal and Dietz and Cole et al. 
references gave identical percentages for 
overweight for Egyptians, while the CDC 
2000 and Must, Dallal and Dietz references 
gave identical percentages for overweight 
for Kuwaitis. 


All 3 references showed Lebanese girls with 
the lowest and Kuwaiti girls with the highest 
percentage of obesity. Comparing the refer-
ences, the method of Cole et al. gave the 
lowest percentage estimate, while the CDC 
2000 reference tended to give the highest 
estimate of obesity. The range across the 3 
references was lowest for Lebanon (0.6%) 
and highest for Kuwait (2.1%). There were 
greater differences in estimating overweight 
than there were in estimating obesity.


Table 5 shows a comparison of energy and 
macronutrient intakes of the adolescent 
girls. The mean energy intake was highest 
in Egyptian and lowest among Kuwaiti 
girls. Mean intakes of protein and fat were 
also highest in Egyptian girls. The correla-
tions between BMI and total energy intake 
among Kuwaiti girls was not significant 
(r = 0.83, P = 0.196, n = 245); while the 
correlation between BMI and calorie intake 
among Lebanese girls (r = 0.143, P = 0.009, 
n = 336) and Egyptian girls (r = 0.212, P
= 0.001, n = 340) were significant.
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This analysis revealed that Kuwaiti ado-
lescents had the highest percent of obesity 
and this was true irrespective of which of 
the 3 references was used. Lebanese girls 
had the lowest obesity. Egyptians were in-
termediate, but were closer to the Kuwaitis 
in overall obesity prevalence. When Cole 
et al. applied their cut-off values to their 6 
populations, they obtained a wide range of 
prevalence estimates [7]. For example, at 
age 18 the prevalence of overweight ranged 
between 5% and 18% and the prevalence 
of obesity ranged between 0.1% and 4.0%. 
Our ranges were slightly smaller, indicating 
general agreement of the references in these 
samples from 3 countries.



There was greater disparity among the ref-
erences in estimating overweight than there 
was for obesity. 

For Lebanon, all 3 references gave simi-
lar percentages for obesity with 2 references 
giving identical results. The percentage 
of obese girls in Egypt and Kuwait was 
significantly higher than in Lebanon. How-
ever, all 3 reference methods showed that 
the Kuwaiti girls had higher percentages of 
obesity than the Egyptian girls. Thus, these 

results may indicate that in populations 
with higher rates of obesity, there is greater 
variability between the references than in 
populations where there is a lower preva-
lence of obesity. This may be related to the 
data on which the references were based. 
The Must, Dallal and Dietz standard was 
based on data collected prior to the dramatic 
increase in overweight and obesity that was 
seen with the newest CDC reference data, 
where significantly greater percentages of 
the USA population were overweight or 
obese. The Cole et al. data were based on 
populations in whom overweight and obes-
ity was a fraction of that in the USA [7].

Kuwaiti girls 14–15 years of age had 
higher BMI values than did 14–15-year-old 
girls from the other 2 countries. However, 
by age 16, Egyptian girls had higher BMI 
values than either their Lebanese or Kuwaiti 
counterparts. The reasons for the consist-
ently lower BMI values in Lebanese girls of 
comparable ages are not known. However, 
it is reasonable to assume that those differ-
ences were due either to lower energy in-
takes, a higher level of energy expenditure, 
or to a combination of those factors. Lower 
intakes may be related to lower incomes 
since in many developing countries BMI 
has been shown to be lower in less affluent 
compared to more affluent individuals [15].
Increased awareness of body image and 
desire for thinness may also be a factor that 
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lowers energy intake. Studies in many parts 
of the world have shown that body dissat-
isfaction by adolescent girls may influence 
energy intake and body mass [16]. One 
study conducted at the American University 
of Beirut found there was an acute aware-
ness of energy intake and a desire to be thin 
among university students [17].

Studies on Egyptian girls have also 
shown an increased awareness of body im-
age and a strong desire on the part of some 
girls to be thin [11,17,18]. The desire for 
thinness was higher in urban than rural girls, 
possibly indicating influences from the 
international media. It is clear that various 
media have had an impact on body image 
in the 3 countries; certainly this is true for 
Egypt and Lebanon [11,17–19]. Television 
viewing (with its European and American 
influences) may be more widespread in 
Kuwait than in the other countries due to 
the generally higher per capita disposable 
incomes, ubiquitous presence of satellite 
televisions, and the highly urbanized nature 
of Kuwaiti society. 



The energy intake of the Egyptian ado-
lescent girls was substantially higher than 
for the girls in Lebanon and Kuwait. Al-
though the Egyptian and Lebanese girls 
overall were similar in mean age, they had 
very different mean energy, protein and 
fat intakes. Despite the fact that the mean 
age of the Kuwaiti girls in this sample 
was 2 years older and they were from a 
population with a higher income, they had 
lower energy intakes than their Lebanese or 
Egyptian counterparts. High energy intakes 
have been observed previously in Egyptian 
adolescents [6]. In the National Food Con-
sumption survey conducted by the National 
Nutritional Institute in 2000, mean overall 
energy intake of adolescent girls was 9.57 

MJ (standard deviation 3.21). The higher 
overall energy, protein, and fat intakes of 
Egyptian girls compared to Lebanese girls 
may be reflected in their higher overall an-
thropometric values (Table 2) and percent-
age of overweight (Table 4). The correlation 
of calorie intake with BMI was significant 
(P < 0.05) among Egyptian girls.

Surprisingly, the mean energy intake 
of the Kuwaiti girls was the lowest of the 
3 cohorts, despite the fact that obesity was 
the highest in this group. This may be due 
to several causes. First, each 24-hour-recall 
represents just one day’s food intake. The 
data derived from it may not be reflec-
tive of the usual intake of these adolescent 
girls. The correlation between BMI and 
energy intake was not statistically signifi-
cant in the Kuwaiti girls. Our findings are, 
however, consistent with those of previ-
ous dietary studies conducted in Kuwait 
in 1983 and 1992 [20,21]. Both studies 
found that significant numbers of Kuwaiti 
females consumed lower than adequate 
amounts of several recommended nutrients 
and energy. Al Shawi showed that these 
women consumed only 87% of the recom-
mended daily energy allowance (on average 
7.53 MJ/day) [21]. Our findings were very 
similar (7.20 MJ/day). 

Although previous dietary intake sur-
veys in Kuwait have involved small non-
probability samples, they were performed 
by different investigators, using different 
methods (24-hour recall; 3-day diet records) 
and were separated by 3 decades (1980s, 
1990s, and 2000s) [12,20,21]. Despite this, 
mean energy and nutrient levels were con-
sistent. The American NHANES routinely 
collect 24-hour recall data and those data 
have been shown to be a good approxima-
tion to the true dietary intake of the popula-
tion in the USA. A limitation of the 24-hour 
recall method is that it relies on memory 
recall and thus may lead to over- or under-
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estimates of nutrient intakes. The Lebanon 
sample was collected in a similar manner to 
that of the NHANES surveys, i.e. using a 
multistage cluster sample approach [13].

We did not collect data on sexual ma-
turity as a determinant of differences in 
body composition, and thus are not able to 
ascertain its contribution to the etiology of 
the differences between Lebanese and the 
other Arab girls. However, based on previ-
ous studies of menarcheal ages, there is no 
reason to surmise that girls of comparable 
age in these countries would have vastly 
different ages of menarche. A study among 
1051 Kuwaiti adolescent girls revealed that 
their average age of menarche was 12.7 
years [22]. The age of menarche of 1365 
Egyptian girls was even earlier at 12.59 
years [23]. Differences in rates of obesity 
are more likely to be related to differences 
in energy intake and expenditure (daily 
exercise).

Body image and exercise are 2 important 
factors that affect energy expenditure. It 
is well known that the high ambient tem-
peratures that exist in Kuwait preclude 
outdoor exercise during summer months 
(i.e. May–October). Kuwaiti summers are 
very hot and dry, with daily average highs 
ranging from 42 °C to 46 °C and often 
reaching over 50 °C, even in shaded areas. 
Temperatures in Cairo average between 
29 °C and 34 °C during this same period. 
Summer daytime temperatures in Lebanon 
average 30 °C. 

According to related studies, over 50% 
of Kuwaiti families [12] (compared with 
5% of Lebanese families [13]) have maids 
to help with household chores, some of 
which might otherwise be performed by 
adolescent girls. Thus, there may also be 
decreased opportunities for daily energy 
expenditure by Kuwaiti adolescents. These 
factors may help explain the lower levels of 
energy intake and the concomitant higher 

rates of adiposity among Kuwaiti adoles-
cents.



Table 2 presents data on waist circumfer-
ence and waist-to-hip ratios for the Egyptian 
and Lebanese girls. These data show that 
Egyptian girls not only had more adipose 
tissue (i.e. slightly higher BMI values) but 
had greater central distribution of adiposity 
than did Lebanese girls. Increases in body 
fatness were significantly correlated with 
increases in abdominal adiposity. Abdomi-
nal (central) fat distribution is generally 
considered to be a risk factor for co-mor-
bidities in adolescents and adults [2].



The 3 references provide only slightly dif-
ferent estimates of overweight and obesity 
in these 3 groups. Thus, the rationale for 
using one reference as opposed to anoth-
er should be determined by the intrinsic 
characteristics of the reference itself. One 
advantage of the Cole et al. reference is 
that it is based on international data from 6 
different populations and thus may be more 
defensible as universal and therefore more 
generally acceptable for use in international 
comparisons [7]. Another advantage is that 
this reference was developed as a curve to 
pass through a BMI value of 25 kg/m2 for 
overweight and 30 kg/m2 for obesity in 
18-year-olds. Thus, this reference attempts 
to relate and link overweight and obes-
ity in children and adolescents to criteria 
established for adverse outcomes in adults. 
This provides consistency and continuity 
in cut-off values for adults and children in 
screening surveys. 

Adolescent obesity and its measurement 
are concerns because it has been shown 
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previously by Gunnell et al. that there is 
a relationship between BMI measured in 
childhood and adult all-cause and cardio-
vascular mortality [24]. In that 57-year 
cohort follow-up study, a direct associa-
tion was found between childhood BMI 
and mortality from cardiovascular disease 
in adults. Even though there is no defini-
tive experimental data showing adverse 
outcomes, several other studies have been 
able to relate adverse outcomes to these 
specific reference cut-off points (25 kg/m2

and 30 kg/m2) in children and adolescents. 
Moreover, the number of studies suggesting 
adverse outcomes is increasing [4,25].

Further studies employing larger sam-
ples are needed on the prevalence of over-
weight and obesity among adolescents in 
this Region to clarify the most appropriate 
reference to use to classify overweight and 
obesity. Nevertheless, we believe that the 
use of the Cole et al. reference will allow 
researchers to ascertain the prevalence of 
overweight and obesity in their respec-
tive populations, to compare prevalences 
from country to country, and to make 
sound, data-derived recommendations 
concerning overweight and obesity in the 
Region.
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