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ABSTRACT We conducted a nationwide cross-sectional survey of 4872 mothers (mostly Saudi) to 
study infant feeding patterns. Information was collected about their feeding practices with their youngest 
child using pre-tested questionnaires. About four-fifths of the mothers had received health education 
about breastfeeding, most often from medical staff; younger mothers tended to be better informed. Ap-
proximately 92% fed colostrum to the newborn, but 76.1% had introduced bottle-feeding by 3 months 
(48.3% cited insufficient milk as the reason for introducing the bottle). This was significantly related to 
nationality and education level. Mixed feeding (breastfeeding and bottle-feeding) was popular. Solid 
foods tended to be introduced late and this was significantly related to nationality, age and education 
level.

L’alimentation du nourrisson en Arabie saoudite : attitudes et pratiques des mères
RÉSUMÉ Nous avons réalisé une enquête transversale nationale auprès de 4872 mères (pour la 
plupart saoudiennes) pour étudier les modes d’alimentation du nourrisson. Des informations ont été 
recueillies sur les pratiques d’alimentation de leur enfant le plus jeune au moyen de questionnaires 
prétestés.  Près des quatre cinquièmes des mères avaient reçu une éducation sanitaire concernant 
l'allaitement au sein, le plus souvent dispensée par le personnel médical ; les jeunes mères avaient 
tendance à être mieux informées. Environ 92 % ont donné le colostrum au nouveau-né, mais 76,1 % 
avaient introduit l’allaitement au biberon à l’âge de 3 mois (48,3 % ont invoqué l’insuffisance de lait com-
me justification de l’allaitement au biberon). Ceci était significativement lié à la nationalité et au niveau 
d’instruction. L’allaitement mixte (allaitement au sein et au biberon) était populaire. L’alimentation solide 
avait tendance à être introduite tardivement, ce qui était lié significativement à la nationalité, à l’âge et 
au niveau d'instruction. 
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Introduction
The importance and necessity of breastfee-
ding are well established. In Saudi Arabia the 
law is based on the Quran and the Hadiths, 
or the sayings of the Prophet Muhammed 
�. The Quran instructs its followers to 
breastfeed children for 2 complete years, 
saying: The mothers shall give suck to their 
offspring for two whole years for him who 
desires to complete the term. But he shall 
bear the cost of their food and clothing on 
equitable terms (2:233).

The World Health Organization (WHO) 
and the United Nations Children’s Fund 
(UNICEF) recommend that all mothers 
breastfeed their babies exclusively for 6 
months and then continue breastfeeding 
along with offering complementary foods 
up to the second year of life or later [1,2]. 
Optimally, solids would not be offered to 
infants before 6 months of age and bottle-
feeding would be unnecessary.

A considerable number of studies have 
been carried out in Saudi Arabia looking at 
infant feeding practices [3–26]. Most have 
shown that infant feeding among mothers 
in the country is less than optimal. Many 
efforts are being made to promote breast-
feeding in Saudi Arabia. The government 
and various nongovernmental organizations 
are actively promoting the most natural and 
safest method of infant feeding. Meanwhile, 
commercial establishments are working 
to improve the sale and consumption of 
breast milk substitutes. They often give free 
samples to new mothers and their marketing 
schemes can be very aggressive. The result 
is that infant feeding practices are constantly 
changing in our community [4–6].

We aimed to assess infant feeding pat-
terns in a cross-sectional survey of Saudi 
and non-Saudi mothers throughout the 
country. This information will be useful to 
revise ongoing programmes and to devise 
new strategies to promote breastfeeding.

Methods

We conducted a cross-sectional study of 
4872 mothers throughout Saudi Arabia 
from July 2002 to June 2003. The sample 
included both Saudi and non-Saudi nation-
als. Participants were selected from both 
government and private hospitals and were 
interviewed with a pre-tested questionnaire 
to collect demographic data, their opinions 
about breastfeeding and their feeding prac-
tices for their last child. Half the maternity 
and children’s hospitals in the country were 
selected. Women were recruited from out-
patient clinics and depending on attendance 
and the number of women required, every 
third or fourth woman was selected. Preg-
nant women and women without a hospital 
record were excluded. Few declined to 
participate. The questionnaire was devised 
by staff in the Nutrition Department of the 
Ministry of Health and it was pretested on a 
group of women in Riyadh. The interviews 
were conducted by trained nurses, mid-
wives and dieticians.

We looked for trends in the responses 
by classifying the mothers according to 
various demographic characteristics. They 
were divided into 4 education groups: 
those with no schooling (illiterate) and 
those who received some primary school, 
some high school and some university 
education. Mothers were also divided into 
4 age groups: younger than 20 years, 20–29 
years, 30–39 years and 40 years and older. 
As regards employment, housewives and 
unemployed mothers were considered one 
group and students and employed mothers 
another group. We had 3 groups defined by 
family situation: mothers living in a nuclear 
family, those living with the extended fa-
mily and others (e.g. living alone).

We enquired about the women’s main 
source of health education with 5 options: 
medical staff, relatives, mass media, school 
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education and manufacturers of infant for-
mulas. Mothers were asked whether or not 
they breastfed the infant early so that he/she 
could get the colostrum. We also asked the 
age of child when introduced to bottle-
feeding and solid foods.

Data were analysed with Epi-Info, ver-
sion 6.04. 

Results

Table 1 shows the demographic characte-
ristics of the mothers. Most were from the 
Central and the Eastern regions of Saudi 
Arabia and most (81.5%) were Saudi na-
tionals. Over one-fifth (23.1%) of the mo-
thers had not received any schooling and 
were illiterate, although 30.7% and 28.9% 
had some primary and high school educa-
tion respectively, and 17.3% of mothers 
had gone to university. Half (51.7%) were 
in the third decade of life and 27.3% were 
employed or were students.

Over one-fifth (22.2%) of the mothers 
had not received any health education about 
breastfeeding (Table 2). Medical person-
nel were the major source of the mothers’ 
education about breastfeeding; 44.9% of 
mothers had received information from 
them. Relatives were the source of informa-
tion for 26.8% of the mothers.

There was a significant difference be-
tween the Saudis and the non-Saudis in 
terms of breastfeeding education; fewer 
Saudi mothers than non-Saudi mothers 
had received health education (P ≤ 0.05). 
The age of the mothers was significantly 
related to whether or not they received 
health education; fewer mothers over age 
40 years had received health education 
than their younger counterparts (P ≤ 0.01). 
Education level was also related to recei-
ving health education. Significantly more 
university-educated mothers had received 

health education than illiterate mothers (P ≤ 
0.01) (Table 3).

The majority (88.6%) thought that 
colostrum was good for the infant and only 
1.2% thought it was harmful. Over 90% of 
mothers suckled their babies to allow them 
the colostrum. Education was significantly 
related to giving colostrum with signifi-
cantly more educated mothers allowing 
their infants colostrum (P ≤ 0.05). More 
mothers who lived with in a nuclear family 

Table 1 Demographic characteristics of the 
mothers

Demographic  No. %
characteristic

Region (n = 4872)  
 Central 1239 25.4
 North 1008 20.7
 South 566 11.6
 East 1240 25.5
 West 819 16.8

Nationality (n = 4811)  
 Saudi 3922 81.5
 Non-Saudi  889 18.5

Education (n = 4802)  
 Illiterate 1111 23.1
 Primary School 1473 30.7
 High School 1387 28.9
 University 831 17.3

Age (years) (n = 4827)  
 < 20 401 8.3
 20–30 2498 51.7
 30.1–40 1650 34.2
 > 40 278 5.8

Employment status (n = 4812)  
 Housewife or unemployed 3499 72.7
 Student or employed 1313 27.3

Type of family (n = 4805)  
 Nuclear family 3382 70.4
 Extended family 1191 24.8
 Other 232 4.8
Data were missing for some women in certain 
categories.
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also allowed their infants the colostrum than 
mothers living with their extended families 
(P ≤ 0.01) (Table 3).

About three-quarters of the mothers 
(76.1%) introduced bottle-feeding within 3 
months of birth. Significantly more Saudis 
did so than non-Saudis (P ≤ 0.05) and more 
university-educated mothers introduced 
bottle-feeding than illiterate mothers (P ≤ 
0.01) (Table 3).

Approximately half of the mothers 
(48.3%) said that they introduced bottle-
feeding because they did not have enough 
milk (Table 4). Absence, because of work 
or education, were the reasons given by 
18.3% of mothers. New pregnancy was the 
reason given by 13.2% of the mothers for 
starting early bottle-feeding (Table 4).

Solid foods were introduced by half 
(50.0%) of the mothers when their baby was 
4–6 months of age; 33% of mothers started 

Table 2 Sources of mother’s health education/
information about breastfeedinga

Source No.  %
  (n = 3791)a

Medical staff 1702 44.9

Relatives 1019 26.8

Media 673 17.8

School 352 9.3

Infant formula companies 45 1.2
1081/4872 (22.2%) of the mother had not received any 
education/information about breastfeeding.
aThere were 2 women who did not mention the source 
of their information.

Table 3 Maternal characteristics compared with maternal practices

Maternal  Mothers who   Mothers who   Mothers who   
characteristics received health gave colostrum introduced bottle-
  education to the newborn feeding within
    3 months
  No. (%) No. (%) No. (%)

Total 3793 (78.3) 4307 (91.9) 3426 (76.1)

Nationality   
 Saudi 3020 (77.3)a** 3474 (92.0) 2828 (78.3)b*
 Non-Saudi 727 (81.9)a 782 (91.0) 565 (67.6)b

Age (years)   
 < 20 315 (78.8)c 318 (85.9) 236 (73.8)
 20–30 2033 (81.8)c 2187 (91.3) 1741 (76.6)
 30–40 1268 (77.1)c 1517 (93.7) 1236 (77.4)
 > 40 149 (53.6)c** 254 (94.1) 188 (67.9)

Education    
 Illiterate 740 (67.3)d 953 (88.3)e 773 (71.8)f

 Primary  1151 (78.4) 1301 (91.3) 1028 (73.9)
 Secondary 1152 (83.2) 1239 (93.9) 1004 (79.9)
 University 697 (84.2)d** 762 (94.4)e* 589 (85.6)f**

Type of familyg   
 Nuclear family 2688 (79.9) 3083 (94.0)h** 2365 (74.9)
 Extended family 897 (75.6) 990 (73.3)h 935 (78.1)
b,e*P < 0.05 a,c,d,f,h**P < 0.01.
gOthers were excluded because of the small number.



10 La Revue de Santé de la Méditerranée orientale, Vol. 12, No 1/2, 2006

�ملجلة �لصحية لشر< �ملتوسط، منظمة �لصحة �لعاملية، �ملجلد �لثا: عشر، �لعد8�9 ١-٢، ٢٠٠٦ 

giving solid foods after the infant was 6 
months of age. Significant differences were 
observed between Saudi and non-Saudi 
mothers regarding the infant’s age at intro-
duction of solid foods (P ≤ 0.05) (Table 5). 
Young maternal age was also significantly 
related to the early introduction of solid 

foods (P ≤ 0.05) as was education level 
(Table 5) (P ≤ 0.05, ≤ 0.01).

Discussion

It is encouraging to note that around four-
fifths of the population had received some 
health education about breastfeeding and 
that medical personnel were the source for 
half of them. In a study in 2003 in a uni-
versity hospital in western Saudi Arabia, 
only 56% of women had had any health 
education about infant feeding and most of 
their information had come from relatives 
[4]. Prior formal education was related to 
health education about breastfeeding and 
the younger generation was more informed 
than older women. Despite an apparent 
increase in the percentage of mothers recei
ving health education about breastfeeding, 

Table 4 Mothers’ reasons for introducing 
early bottle-feeding

Reason No. %

Not enough milk 1719 48.3

Mother’s absence 652 18.3

Mother became pregnant 469 13.2

Illnessa 408 11.5

Other 312 8.8

Total 3560 100.1
aIllness of either the mother or child.

Table 5 Relationship between the age of the infant when solid foods were introduced and 
various maternal variables

Maternal characteristic Age of the infant when introduced to solid foods 
  < 2 months 2–4 months 4.1–6 months > 6 months
  No. (%) No. (%) No. (%) No. (%)

Total 50 (1.1) 715 (15.9) 2248 (50.1) 1471 (33.0)

Nationality    
 Saudi 45 (1.2)a* 589 (16.2) 1770 (48.7)b 1228 (33.8)c

 Non-Saudi 5 (0.6)a 126 (14.8) 478 (56.1)b* 243 (28.5)c*

Age (years)    
 < 20 10 (3.1)d* 47 (14.5) 159 (49.1) 108 (33.4)
 20–30 22 (1.0) d 383 (16.7) 1132 (49.3) 761 (33.1)
 30–40 15 (0.9) d 243 (15.1) 819 (51.0) 528 (32.9)
 > 40 3 (1.1) d 43 (15.7) 141 (51.5) 87 (31.8)

Education    
 Illiterate 16 (1.5) 178 (16.8) 475 (45.0)e 387 (36.7)g

 Primary  14 (1.0) 231 (16.5) 661 (47.1)f 497 (44.4)h

 Secondary 13 (1.0) 181 (14.2) 667 (52.4) 412 (32.4)g

 University 6 (0.8) 128 (17.2) 444 (59.5) f*, e ** 168 (22.5)g*, h**

Residence    
 Nuclear family 33 (1.0) 495 (15.6) 1638 (51.6) 1006 (31.7
 Extended family 14 (1.3) 195 (17.9) 500 (46.0) 379 (34.8)
* a,b,c,d,f,gP < 0.05; e,h **P < 0.01.
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there is and will remain a need for health 
education programmes to disseminate 
information about breastfeeding. Many 
other surveys have also stressed the need 
for a campaign to promote breastfeeding 
[5,6,8,9,12,14,16,17,22].

Because health education has improved, 
approximately 9 in 10 mothers knew that 
colostrum was good for infants and gave 
it to their baby. Significantly more mothers 
living in a nuclear family gave colostrum 
than mothers who lived with an extended 
family. This may indicate that established 
feeding pratices are still prevalent and 
perpetuate through the generations.

The majority of mothers in our study 
breastfed their infants. Other studies have 
found the same [4–14] although most indi-
cate lower rates of exclusive breastfeeding 
ranging from 10.8% to 50%. 

In our study, bottle-feeding was intro-
duced early and 76.1% of mothers began 
bottle-feeding within 3 months of birth. 
This is contrary to the recommendations of 
infant feeding of WHO. More Saudis intro-
duced bottle-feeding early than non-Saudis. 
The affluence of the Saudis may explain this 
behaviour. Furthermore significantly more 
university-educated mothers introduced 
bottle-feeding early than illiterate mothers. 
This may be because educated mothers were 
outside the home more often than illiterate 
mothers and thereby felt they needed to 
introduce bottles earlier.

Mixed feeding with breast and bottle 
is the most popular method of infant feed-
ing in Saudi Arabia [8,14–24]. Mixed 
feeding rates have been reported to range 
from16.5% in a national survey in 1995 to 
59.4% in Riyadh in 1998. Also in Riyadh, 
the mean age (standard deviation) for start-
ing bottle-feeding was 1.84 (2.49) months 
and bottle-feeding was introduced signifi-
cantly earlier to girls than to boys [20].

In our study, insufficient breast milk was 
the commonest reason for the early intro-
duction of bottle-feeding which is similar 
to other studies [4,6,8,9,12,13,16,18,19,22
–24]. In some studies, contraceptive usage 
was also a common reason for introducing 
bottle-feeding as but this was not a reason 
given in our study. Breast milk is thought to 
be harmful to a child when the mother was 
pregnant or using contraceptives. Further 
probing is required to understand how the 
mothers determined that their infants were 
receiving insufficient milk.

A review of the literature indicates that 
mothers in Saudi Arabia tend to introduce 
bottle-feeding early and solid foods late 
[4,6–8,10,14,15,17,18,20,22,23,25,26]. Our 
study complements the previous body of 
research. In our study, only 17.0% of mo-
thers introduced solid foods early, or before 
their infants were less than 4 months of age. 
Half of the mothers started solid foods be-
tween 4 and 6 months and almost one-third 
started after 6 months of age. Education 
significantly and positively affected behav-
iour: educated mothers started giving solid 
foods to their infants earlier than illiterate or 
less educated mothers. Saudi mothers more 
often than non-Saudi mothers significantly 
delayed giving solid foods to their infants. 
A few mothers under 20 years of age intro-
duced solid foods too early (< 2 months) 
which may indicate a lack of knowledge of 
young mothers about the inappropriateness 
of solid foods for such small infants.

Earlier studies have shown that mothers 
in Saudi Arabia introduce bottle-feeding 
too early and our study indicates that this 
practice is continuing. Bottle-feeding is not 
necessary for the infant, but often mothers 
started feeding their babies with the bottle 
believing that their breast milk is insuf-
ficient. There is a need to reassure mothers 
that breast milk supplies all the nutritional 
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requirements of the infant up to the age of 
6 months. Their doubts should be dispelled 
through media and individual counselling 
and they should be encouraged to continue. 
Since approximately half of the women 
received breastfeeding information from 
health personnel, training professionals to 
tackle this problem is recommended.

Another problem that has been reported 
in previous studies is late and improper 
weaning. Again this problem was still 

evident in our study. Information about 
breastfeeding is provided during antenatal 
check-ups and support for breastfeeding is 
already given at the time of delivery. After 
the birth of the child the contact between the 
mother and the health worker is often lost or 
becomes minimal and this may be a reason 
for late and improper weaning. A strategy 
should be devised to educate mothers to 
wean their infants properly and to help them 
accomplish this. 
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ABSTRACT We studied measles incidence and morbidity in Ghazvin district by retrospective review 
of cases registered at the central health office and admitted to two hospital in Ghazvin city during April 
1997–April 2003. There were 824 clinically confirmed cases of measles over the 6-year period giving 
a mean annual incidence of 18.67 per 100 000 population, higher than for the country generally. There 
were no deaths from measles. Of the 824 cases, 591 (71.1%) had serum specimens for serological 
analysis and 199 (24.3%) were confirmed serologically. Of the serologically confirmed cases, the grea-
test proportion (44.2%) were over 20 years (median age was 17.5 years), 54.5% had been in contact 
with a measles case and 21.6% cases had received 2 doses of vaccine. We studied 33 serologically 
confirmed hospitalized cases. Common complications were vomiting (45.5%), diarrhoea (42.4%) and 
pneumonia (21.2%). The mean duration of hospitalization was 3.8 days.

Étude épidémiologique de la rougeole à Ghazvin (République islamique d’Iran), 
avril 1997-avril 2003
RÉSUMÉ Nous avons étudié l’incidence de la rougeole et la morbidité due à cette maladie dans le 
district de Ghazvin en procédant à un examen rétrospectif des cas enregistrés au bureau central de la 
santé et admis dans deux hôpitaux de la ville de Ghazvin entre avril 1997 et avril 2003. On a dénombré 
824 cas de rougeole confirmés cliniquement au cours de cette période de 6 ans, soit une incidence 
annuelle moyenne de 18,67 pour 100 000 habitants, ce qui est plus élevé que pour le pays en général. 
Il n’y a eu aucun décès dû à la rougeole. Sur les 824 cas, 591 (71,1 %) ont subi des prélèvements 
d’échantillons de sérum pour analyse sérologique et 199 (24,3 %) ont eu une confirmation sérologique. 
Parmi les cas sérologiquement confirmés, la plus forte proportion (44,2 %) étaient âgés de plus de 
20 ans (l’âge médian était de 17,5 ans), 54,5 % avaient eu un contact avec un cas de rougeole et 
21,6 % des cas avaient reçu deux doses de vaccin. Nous avons étudié 33 cas hospitalisés ayant une 
confirmation sérologique. Les vomissements (45,5 %), la diarrhée (42,4 %) et la pneumonie (21,2 %) 
étaient les complications courantes. La durée moyenne d’hospitalisation était de 3,8 jours.
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Introduction
Although measles is a preventable disease, 
it is still a major health problem in develop-
ing countries. Because of the complications 
of measles infection, it remains the fifth lea-
ding cause of death in children under 5 
years in the world [1]. In 1997, the 23 mem-
ber countries of the World Health Organiza-
tion (WHO) Eastern Mediterranean Region 
resolved to eliminate measles from the re-
gion by 2010 [2]. In the Islamic Republic of 
Iran, as a part of the Eastern Mediterranean 
Region of the WHO, measles vaccination 
was begun in 1980 with 2 doses of live vac-
cine, one dose given at the end of the ninth 
month of birth and other in the fifteenth 
month. This schedule was followed until 
2004. After that time the measles vaccina-
tion schedule was changed to 1 dose of the 
MMR (mumps–measles–rubella) vaccine 
given at the end of the twelfth month of 
birth and another dose given at 5 years.

In view of the fact that statistical re-
search forms the base of executive planning 
to achieve measles elimination by 2010, we 
studied measles epidemiological indexes in 
Ghazvin city and its territories (as a pilot 
model) from April 1997 to April 2003 
and compared our data with those for the 
Islamic Republic of Iran as a whole for the 
same time. We also studied measles mor-
bidity in hospitalized patients in the district 
to investigate the complication of measles.

Methods

Ghazvin district includes Ghazvin city and 
8 towns with a few surrounding villages. 
The estimated population of the district 
is 700 000 according to the records of the 
Shahid Bolandian Health Centre. All clini-
cally confirmed measles cases diagnosed 
by physicians from all governmental health 
centres in the area and also private clinics 

and governmental and nongovernmental 
hospitals in this region are required to be 
reported to Shahid Bolandian Health Centre 
as a central office.

This study was conducted retrospec-
tively to determine measles epidemiologi-
cal indexes by review of patient’s files that 
were registered at the Shahid Bolandian 
Health Centre over the period April 1997 to 
April 2003. Their related data, including de-
mographic data, vaccination status, date of 
illness, signs and symptoms (fever, typical 
rashes, conjunctivitis, cough and coryza), 
contact history and serological results are 
recorded on standard paper forms in the 
central health centre. These forms are com-
pleted by general practitioners but in some 
cases data were missing. Serum specimens 
of cases are referred to the virology sec-
tion of the Tehran Medical University for 
Laboratory Studies. Measles is diagnosed if 
there is a 4-fold increase in measles IgG an-
tibodies in 2 serum specimens, 1 at the time 
of diagnosis and the other after 2 weeks 
(this was the criterion used before 1999), or 
there is a positive result in a single serum 
specimen obtained by IgM using an ELISA 
technique (this was the criterion used after 
1999). In some cases, with an unclear se-
rological result in the forms, we obtained 
the information directly from the virology 
section of Tehran University.

In order to study measles complications 
and morbidity, we also reviewed the medical 
records of 113 measles patients hospitalized 
in Boalisina and Quds hospitals, which are 
government teaching hospitals in Ghazvin. 
The medical records of patients in the other 
4 hospitals in the district were not avail-
able to us. The patients’ records included 
demographic data, vaccination status, 
contact history, signs and symptoms (fever, 
conjunctivitis, cough and Koplik spots), 
mean duration of signs and symptoms at the 
time of admission, complications, duration 
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of hospitalization, and results of common 
laboratory tests such as urine analysis and 
complete blood count. Some patients had 
chest X-ray, erythrocyte sedimentation 
rate (ESR), liver function tests and stool 
examination depending on their signs and 
symptoms. We used the following defini-
tions [3,4]: urinary complications as haema-
turia and dysuria with or without frequency; 
nervous complications as loss of conscious-
ness, seizure or encephalitis; gastrointesti-
nal complications as nausea and vomiting 
or diarrhoea or melena or abdominal pain; 
respiratory complications as pneumonia and 
its complications or laryngitis or otitis. High 
ESR was defined as > 20 mm/h in children, > 
20 mm/h in females over 50 years and > 30 
mm/h in females under 50 years, > 20 mm/h 
in males over 50 years and > 15 mm/h in 
males under 50 years. Pyuria was defined 
as white blood cells > 5–10 in high power 
field. Leukocytosis was defined as white 
blood cell count >10.8 × 109/L in adults 
and > 13.5 × 109/L in children 2–6 years old 
and > 15.5 × 109/L in children 6–12 years 
old. Leukopenia was defined as white blood 
cell count < 4.3 × 109/L in adults and < 4.5 × 
109/L in paediatric patients. Abnormal liver 
function tests were defined as aspartate ami-
notransferase (AST) > 47 U/L and alanine 
aminotransferase (ALT) > 53 U/L.

Abnormal chest X-rays were identi-
fied by radiologists and registered in the 
patients’ charts.

Vaccination coverage for the previous 
15 years and the mean population of this 
region were obtained from the statistics 
section of Shahid Bolandian Health Centre. 
Mean duration of hospitalization in the 
infectious disease section of Boalisina 
hospital was calculated from data recorded 
in the hospital.

Measles reported cases for all Islamic 
Republic of Iran and also the population 
of the country was obtained from WHO re-

cords and measles incidence was calculated 
according these figures for each year [5,6].

Data were analysed by SPSS, version 
9.01 software.

Results

Incidence
During April 1997 to April 2003, 824 
clinically diagnosed cases were reported 
to Shahid Bolandian Health Centre. Of 
these, 591 (71.7%) had serum specimens 
for laboratory analysis and 199 (24.15%) 
were confirmed serologically. The number 
of clinically confirmed cases with serum 
specimen and serologically confirmed cases 
and also hospitalized cases in the different 
years are shown in Figure 1.

Incidence per 100 000 population in 
clinically confirmed cases was 10 in 1997–
1998, 6 in 1998–1999, 13 in 1999–2000, 
27 in 2000–2001, 32 in 2001–2002 and 
24 in 2002–2003, giving an mean annual 
incidence of 18.67 per 100 000 population.

There were no deaths due to measles in 
Ghazvin district during this period.

Demographic data of the cases
Of 824 clinically confirmed cases, 356 
(43.2%) were female and 468 were male 
giving a male to female ratio of 1.3:1.

Age was registered in 817 of the 824 
clinically diagnosed measles cases. Of 
these, 32 (3.9%) were under 1 year, 28 
(3.4%) were 1–4 years, 225 (27.5%) were 
5–9 years, 184 (22.5%) were 10–14 years, 
149 (18.2%) were 15–19 years and 201 
(24.6%) were over 20 years. The mean age 
was 13.5 years.

In 706 patients residence was recorded 
on the forms; 496 (70.3%) of these cases 
lived in urban and 210 (29.7%) in rural 
areas.
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Season of acquiring measles was re-
corded on 805 patient forms. Of these, 478 
(59.4%) had measles in spring, 97 (12.0%) 
in summer, 28 (3.5%) in autumn and 202 
(25.1%) in winter.

Of 807 cases for whom contact data 
were available, 418 (51.8%) had a positive 
history of contact with a measles case. The 
contact was a family member in 85% of 
cases, a fellow soldier in barracks in 12% 
and a schoolmate in 7% of cases.

Vaccination status
Of the 824 measles cases, 512 (62.1%) 
had a clearly documented history of 
vaccination and 312 (37.8%) had not and 
therefore their vaccination status was 
unknown. Of the 512, 419 (81.8%) had 
received 2 doses of vaccine, 38 (7.4%) had 
received 1 dose and 55 (10.7%) had not 
received any vaccination. Thus 89.2% had 

received at least 1 dose of vaccine. Of the 
serologically confirmed cases of measles, 
14.2% had received 2 doses of vaccine 
and 32% had received 1 dose of vaccine 
(Table 1).

The characteristics of the serologically 
confirmed cases of measles are shown in 
Table 2.

Hospitalized patients
Of all diagnosed cases of measles, 181 
(22.0%) were hospitalized; 113 of these 
patients were hospitalized in Boali Sina and 
Quds hospitals and their hospital records 
were available. Of these, 53 had serum 
specimens and 33 were confirmed serologi-
cally. The male to female ratio was 1:3.

Of the main signs and symptoms of 
measles recorded on first examination in 
patients in the 2 hospitals, fever was found 
in 99.1% of cases, rash in 97.33%, cough 

Figure 1 Number of clinically diagnosed measles cases with serum specimens, serologically 
confirmed cases and hospitalized cases, Ghazvin district, April 1997–April 2003
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97 cases tested (7 of 33 serologically con-
firmed measles cases had abnormal urine), 
abnormal chest X-ray in 12 of 58, abnormal 
liver function tests in 4 of 8, abnormal stool 
examination in 7 of 16, high ESR in 36 of 
81, leukopenia in 28 of 110 and leukocy-
tosis in 6 of 110 of cases tested. Laboratory 
tests were performed on the basis of the 
patient’s signs and symptoms.

Rashes began at the head and progressed 
toward the legs in 76.1% of hospitalized pa-
tients and in 15.9% of hospitalized patients 
the rash began in the extremities.

Mean duration of fever was 5.7 days, 
cough 5.4 days, rash 2.8 days, conjuncti-
vitis 4.6 days and Koplik signs 2.6 days 
at the time of admission. Mean duration 
of patient’s hospitalization was 3.8 days. 
Characteristics of the 33 hospitalized pa-
tients who were confirmed serologically are 
shown in Table 3.

Discussion

The average of incidence during 1997–2003 
in the Islamic Republic of Iran and Ghazvin 
district was 11.23 per 100 000 and 18.67 per 
100 000 population respectively. Thus the 

Table 1 Vaccination status and age in serologically 
confirmed measles cases reported to Shahid 
Bolandian Health Centre, April 1997 to April 2003

Age Total No. of doses of vaccine received 
 (years) 2 1 0

1> 5 0 1 (20.0) 4 (80.0)

1–4 5 2 (40.0) 0 3 (60.0)

5–9 22 17 (77.2) 2 (9) 3 (13.6)

10–14 15 13 (86.6) 2 (13.3) 0

15–19 19 6 (31.5) 3 (15.7) 10 (52.6)

>20 8 5 (62.5) 1 (12.5) 2 (25.0)

Total 74   
Values given are No. (%).

in 85.85%, conjunctivitis in 69.91% and 
Koplik signs in 26.6%.

The frequency of hospitalization was 
highest in April 2000 to April 2001 [31.9% 
of the 113 cases]. Hospitalization also oc-
curred more frequently in spring (52.2%) 
and summer (23.9%).

Only 29 of 113 cases had a clear his-
tory of vaccination: 23 of these patients had 
received at least 1 dose of vaccine, while 
6 of them had never been vaccinated. Most 
(59.3%) of the 113 patients were over 20 
years of age; the fewest number of cases 
was in the 5–9-year-old age group. The 
mean age of the hospitalized patients was 
20.5 years.

As regards complications, 61 (54.0%) of 
the 113 hospitalized patients had gastroin-
testinal complications, vomiting (42.4% of 
the patients) and diarrhoea (45.5%) being 
the commonest. Respiratory complications 
were found in 30.1% of cases, pneumonia 
in 17.7% of the patients and laryngitis in 
12.4% being the commonest: 18 patients 
had both respiratory and gastrointestinal 
complications. Urinary and nervous system 
complications were found with 13 (11.5%) 
and 1 (0.9%) hospitalized measles cases 
respectively. Pyuria was found in 18 of 
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Ghazvin region had a high incidence com-
pared with that of the whole of the country 
while according to records of Ghazvin dis-
trict, vaccination coverage was over 90% in 
the past 15 years.

The highest incidence of clinically diag-
nosed measles in Ghazvin in the study pe-
riod was in 2001–2002 but for serologically 
confirmed cases it was in 2000–2001. The 
highest incidence of clinically confirmed 
measles was 32 per 100 000 population 
but according to WHO figures it was 14 
per 100 000 population for the whole of the 
Islamic Republic of Iran for the same time.

Of the 591 clinically diagnosed cases of 
measles, 71.7% had serum samples avail-
able for laboratory analysis but only 
24.2% were serologically confirmed. This 
is low compared with other countries in 
the Region; for example in Morocco and 
Egypt, 82% of cases had serum specimen 
for serological analysis [7].

Of the clinically confirmed measles 
cases that had serum specimens, 33.7% 
were confirmed for measles antibody IgM. 
Again, this rate is low compared with other 
studies in the Islamic Republic of Iran. One 
study reported 39% with confirmed IgM [8] 
and another reported a rate of 63.9% [9]. 
However, our figure is higher than those 
reported from studies outside the country. 
For example in a study in the United States 
the figure was 6.2% in 1999 and 1.18% in 
2000 [10] and in Oman, the highest rate of 
serologically confirmed measles cases du-
ring 1996–2000 was 43% while the lowest 
was less than 21% [11]. Data from other 
EMR countries show that measles had a 
high incidence but the percentage of sero-
logically confirmed cases was low [7].

Analysis of the vaccination status of 
measles cases in our district indicates that 
89.2% of clinically and 70.3% of serologi-
cally diagnosed measles cases had received 
at least 1 dose of vaccine, suggesting a high 
rate of vaccine failure. This is high com-
pared with other studies both in the country 
and outside. For example, in a study that 
was performed on serum specimens in the 
Islamic Republic of Iran during 1996–1997 

Table 2 Characteristics of serologically 
confirmed measles cases reported to Shahid 
Bolandian Health Centre, April 1997 to April 
2003

Characteristic No.  %
  (n = 199)

Sex  
 Male 125 62.8
 Female 74 37.2

Age (years)a  
 < 1 6 3.01
 1–4 5 2.51
 5–9 24 12.1
 10–14 20 10.1
 15–19 56 28.1
 > 20 88 44.2

No. of measles vaccine 
doses prior to onsetb 
(n = 74)  
 0 22 29.7
 1 9 12.2
 2 43 58.1

Sign and symptoms  
 Rash 199 100.0
 Fever 198 99.5
 Conjunctivitisc 185 93.9
 Coughc 175 88.4
 Coryzac 155 78.3

Contact history (n = 198)  
 Positive 108 54.5
 Negative 90 45.5

Season of onset (n = 198)  
 Spring 106 53.5
 Summer 41 20.7
 Autumn 4 2.0
 Winter 47 23.7
aMean = 17.5 years.
bVaccine status was not known for 125 people with 
measles.
cData missing for some cases.
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the rate was 0.9% [8] and in a study in India 
it was 19.7% [12].

Of serologically confirmed measles 
cases, there was a sudden increase in the 
number of cases from the under-5 age group 
to the 5–9-year-old age group, despite the 
fact that 86% had received at least 1 dose of 
the vaccine. Thereafter there was a steady 
increase in measles cases with age. This 
sudden increase, together with the increase 
in cases with age, may suggest that the hy-
pothesis of decreasing antibodies is valid. 
Decreasing antibodies in adolescents was 
shown in one study in Shiraz by measur-
ing antibody level in different age groups 
after vaccination [13]. In another study 
performed in Iranshahr during 1994–1995, 
only 63% of 2–5-year-old children who had 
received 2 doses of vaccine had in fact any 
antibodies against measles [14]. These data 
indicate the necessity of further serological 
studies to determine the need for additional 
vaccination at later ages.

The mean age of the clinically and 
serologically diagnosed measles cases was 
13.5 years and 17.5 years respectively. This 
is similar to other studies in the Islamic 
Republic of Iran; in one study 35.7% of 
patients were over 15 years [9]. In a study in 
Turkey, however, the mean age of measles 
cases was 3.79 years [15] and in England 
58.8% of measles cases were under 15 
years [16]. This suggests that in our area, 
the incidence of measles has shifted to older 
age groups (adolescents).

The hospitalized cases in our study 
tended to be older, which may again sug-
gest decreasing antibodies over time and 
also that the severity of illness in greater in 
adults [4].

Incidence of measles in urban areas 
was higher than in rural areas which may 
suggest lower case detection in villages or 

Table 3 Characteristics of the hospitalized 
patients who were serologically confirmed 
for measles, April 1997 to April 2003

Characteristic No.  %
  (n = 33)

Sex  
 Male 25 75.8
 Female 8 24.2

Age (years)a  
 1> 0 0
 1–4 1 3.0
 5–9 0 0
 10–14 0 0
 15–19 10 30.3
 >20 22 66.7

Signs and symptoms  
 Rash 33 100.0
 Fever 33 100.0
 Cough 27 81.8
 Koplik signs 8 24.2

Complications  
 Vomiting 15 45.5
 Diarrhoea 14 42.4
 Melena 1 3.0
 Abdominal pain 7 21.2
 Gastrointestinal (total) 20 60.6
 Pneumonia 7 21.2
 Laryngitis 7 21.2
 Otitis 1 3.0
 Respiratory total 13 39.4
 Gastrointestinal and 
 respiratory 10 30.3
 Nervous  1 3.0
 Lymphadenitis  2 6.1
 Mucosal lesions  2 6.1

Laboratory tests  
 Leukocytosis 2 6.1
 Leukopenia 9 27.3
 Abnormal chest X-ray 4 
 Pyuria 7 
 Raised ESR 11 
 Abnormal stool 
 examination 3 
aMean age = 20.8 years
ESR = erythrocyte sedimentation rate.
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higher urban incidence as a result of over-
crowding in cities.

In serologically confirmed cases, the 
male to female ratio was 1.6:1 which is 
similar to another study in the country 
where 82.3% of cases were male [9]. 
However, generally measles is considered 
to affect both sexes equally [4] and the dif-
ference may be related to the culture of the 
society whereby males (e.g. as soldiers) are 
more exposed than females.

Common complications in both clini-
cally and serologically confirmed measles 
cases were gastrointestinal complications, 
while in textbooks and other articles, respi-
ratory and nervous system complications 
are given as the commonest complications 
[17,18]. This may be related to severity of 
the gastrointestinal complications in the 
measles cases in this region that led to 
hospitalization.

Urinary tract complications, such as 
dysuria, frequency, gross haematuria, and 
also abnormal laboratory findings were 
seen in hospitalized clinically confirmed 
measles cases. We found that 1 in 4 of the 
serologically confirmed cases had abnormal 
urine, which may be due to fever or to a 
secondary bacterial infection. One patient 
had haematuria but no other urinary compli-
cations were.

In 15.9% of clinically confirmed cases 
and 22.2% of serologically confirmed cases, 
rashes begun at the extremities and pro-
gressed towards the head. In a similar study 
in India this figure was 16.2% of clinically 
confirmed cases [12]. These findings sug-

gest a possibility of atypical measles with 
the usage of live vaccine but only 1 in 4 of 
these atypical measles cases were confirmed 
serologically. This indicates that when ill-
ness appears in an atypical form there is a 
possibility of a measles-like illness.

Conclusion

There appears to be adequate vaccination 
coverage in our area, with about 89% of 
clinically confirmed cases with a clear his-
tory of vaccination. Because such a high 
proportion of patients contracting measles 
had in fact been vaccinated and a large 
proportion were school-aged children, an 
additional vaccination dose in children 
5–9 years and in adults could reduce the 
incidence of measles in this district. Fur-
thermore, serological studies after vaccina-
tion to determine antibody levels would be 
useful.

There is a need to improve health centre 
facilities in order to increase the rate of 
serological confirmation of clinically diag-
nosed measles cases.
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ABSTRACT A retrospective population-based household survey was conducted in Deir-Alla district 
during July–August 2002. The aim was to determine the extent of under-registration of child deaths 
and stillbirths, estimate infant mortality and under-5 mortality rates and identify factors affecting under-
registration. We interviewed 1024 women aged 15–49 years about deaths in the last 3 children born. 
A modified version of the preceding birth mortality questionnaire was used. We found 72.2% of child 
deaths, including all 45 stillbirths, were unregistered. Under-registration was significantly related to 
child’s age at death, stillbirths and dead infants < 1 year being more likely to be unregistered. The of-
ficially published infant mortality rate is not a credible indicator of infant deaths.

Évaluation de l’enregistrement des décès d’enfants dans une communauté jordanienne
RÉSUMÉ Une enquête rétrospective sur les ménages dans une population définie a été réalisée dans 
le district de Deir Alla en juillet et août 2002. L’objectif était de déterminer l’ampleur du sous-enregis-
trement des décès d'enfants et des mortinaissances, d’estimer les taux de mortalité infantile et des 
moins de 5 ans et d'identifier les facteurs qui affectent le sous-enregistrement. Nous avons interrogé 
1024 femmes âgées de 15 à 49 ans en ce qui concerne les décès survenus chez leurs trois derniers 
enfants nés. Une version modifiée du questionnaire sur la mortalité selon la technique de la naissance 
précédente a été utilisée. Nous avons trouvé que 72,2 % des décès d’enfants, y compris l'ensemble des 
45 mortinaissances, n'étaient pas enregistrés. Le sous-enregistrement était significativement associé 
à l’âge de l’enfant au moment du décès - les mortinaissances et les nourrissons décédés avant l’âge 
d’un an étant plus susceptibles de ne pas être enregistrés. Le taux de mortalité infantile officiellement 
publié n’est pas un indicateur crédible des décès infantiles.
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Introduction

The study area was Deir-Alla district, popu-
lation 49 000, in Balqa governorate, located 
in the central part of the Jordan Valley about 
50 kilometres west of Amman. The popula-
tion structure, marital status, housing and 
socioeconomic characteristics of people in 
Deir-Alla are similar to those of Jordan in 
general [1].

Like all other districts and governorates 
in Jordan, Deir-Alla has its own civil reg-
ister office, the Directorate of Civil Status, 
which is linked with the central Department 
of Civil Status in Amman. One of the du-
ties of the Directorate of Civil Status is the 
documentation of all births and deaths that 
occur in the district. According to Law of 
Civil Status No. 34 of 1973, notification 
should be done within 30 days of the event. 
The notification procedure for deaths in 
Jordan is free of charge and requires only 
completion of the notification form by the 
closest relatives of the deceased.

In countries where data on infant 
deaths and births are complete, the infant 
mortality rate can be calculated directly. 
When such data are not available from 
registration systems, the infant mortality 
rate and child (under-5) mortality rate can 
be calculated through indirect or model-
ling methods, based on specific questions 
asked in retrospective surveys [2]. For this 
purpose, the Brass method and the preced-
ing birth technique were developed to 
measure childhood mortality, especially in 
developing countries.

Since the Brass method is not the perfect 
measurement of probability of dying by age 1 
because of the very small, unrepresentative 
percentage of ever-married women 15–19 
years—age at marriage (Jordan included) is 
generally later—it is better to calculate the 
probability of dying by age 1 year (infant 
mortality rate) and by age 5 years (under-5 

mortality rate) using the preceding birth 
technique [3].

Using the preceding birth technique, 
which depends on the survival of the chil-
dren from preceding births, makes up for 
faulty and incomplete registration of child 
mortality and at the same time can easily 
pick up mortality changes (A.G. Hill, H. 
Rashad, unpublished report, 1988) [4]. This 
widely used technique has the special attrac-
tion of simplicity [5]. The key question put 
to mothers with at least 1 previous delivery 
is whether their previous liveborn child is 
living or dead at the time of the interview 
[2,6]. Total births rather than live births 
are used to express mortality estimated by 
this method (A. Alkafajei, C.N. Alzubaidi, 
unpublished report, 1996) [7,8].

The preceding birth technique was 
tested in many developing countries. In our 
Region, a survey using the technique was 
conducted in Iraq in 1994 in which proba-
bility of dying by age 1 was calculated to 
be 62 per 1000 births and probability of 
dying by age 5 was 100 per 1000 births 
(A. Alkafajei, C.N. Alzubaidi, unpublished 
report, 1996). Ministries of health, in 
close cooperation with the United Nations 
Children’s Fund, conducted another 3 sur-
veys in the Syrian Arab Republic, Egypt 
and Jordan in the 1980s for the review of 
the Expanded Programme on Immunization 
in which questions about the survival of 
children were included [3].

According to the data produced by the 
Department of Statistics in Jordan, the 
crude birth rate for Deir-Alla district is 
identical to that of the whole country 
(29/1000) [1]. The infant mortality rate 
for Jordan (2000) is 31.3 per 1000 live 
births, while the under-5 mortality rate is 
reported to be 33 per 1000 live births [9,10]. 
About 24% of deliveries in Jordan happen 
at home [11].
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A fertility survey is periodically con-
ducted in Jordan by the Department of 
Statistics in cooperation with the Ministry 
of Health, but neither the proportion of 
unregistered deaths nor the effectiveness of 
the vital register has been investigated by 
these surveys [12,13]. The current house-
hold survey is an attempt to fill this gap. 
The results should be used to initiate steps 
towards promoting the development of vital 
registration in Jordan with a view to pro-
ducing a complete register of vital events. 
Our findings could be used as a basis for 
informed decision-making in the process of 
health care planning in Jordan.

The goal of this study was to evaluate 
the registration status of stillbirths and child 
deaths in Deir-Alla district. Specific objec-
tives were to determine the extent of under-
registration of child deaths and stillbirths, to 
estimate infant and under-5 mortality rates 
and to identify factors affecting the under-
registration of stillbirths and child deaths.

Methods

Retrospective population-based 
survey
In order to achieve the set objectives, 
the following 2 methods were used: the 
preceding birth technique, recommended 
by the World Health Organization and the 
United Nations Children’s Fund for the esti-
mation of mortality rates using a retrospec-
tive population-based survey, and a review 
and analysis of births and child deaths of-
ficially registered at Deir-Alla office of civil 
status over the 5 years prior to the survey (1 
January 1998 to 13 July 2002).

A modified version of the preceding 
birth technique mortality questionnaire, 
module A, was used to obtain data about 
child deaths in a period close to the date of 
the survey [3]. The questionnaire was trans-
lated into simple Arabic from the English 

version. Then another translator translated it 
back into English and a final Arabic version 
was adopted.

Keeping the core mortality module 
as it was, the modified version of the 
questionnaire had 4 parts in addition to 
the introductory paragraph. The first part 
included general information about the 
interview. The second part, which was 
introduced for the purposes of the current 
study, included questions about socio-
demographic attributes of the woman being 
interviewed and her husband (age, level of 
education and occupation). The third part of 
the questionnaire consisted of 8 questions 
about children born to the woman being 
interviewed (liveborn and stillbirths). The 
fourth part asked for information about 
the woman’s last 3 births (preceding birth 
questions) beginning with the last (young-
est) child, then the second last then the third 
last. This information included name, sex, 
date of birth, place of birth (added in the 
current study) and survival status of each 
child. If the child was dead or stillborn, then 
the interviewer asked about the child’s age 
at death, registration status of the child’s 
death (added in the current study) and avail-
ability of the death certificate if the death 
was registered. Where no birth certificate or 
death certificate was available, the mother 
was asked to estimate the most accurate 
month and year of birth and death.

Sampling technique
Ever-married women of reproductive age 
(15–49 years) in Deir-Alla district were 
considered eligible women (index women). 
A household in which at least 1 eligible 
woman was living was considered a unit 
of study.

The first stage was to calculate the 
sample size. Adopting the formulae recom-
mended by the World Health Organization, 
the required sample was calculated to be 
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1024 [14]. In Jordan, the proportion of ever-
married women in the age group 15–49 is 
estimated at 55% [15]. Dividing the sample 
size (1024 index women) by 0.55, we would 
need to visit a total of 1862 women to get the 
required number of index women (1024). 
Since each household contains at least 1 
eligible woman, a total of 1862 households 
had to be visited in order to accomplish the 
required number of interviews.

The second stage of sampling was to 
determine the number of clusters of house-
holds to be selected. For this purpose, the 
total number of households to be visited 
(1862) was divided by the mean number of 
interviews to be done in 1 day. The team 
of 3 interviewers could accomplish 75 
interviews per day. The required number of 
clusters would be 1862/75 = 25.

The third stage was selecting clusters. 
The clusters in Deir-Alla were assigned 
by the Department of Statistics in Amman, 
based on the framework provided by the 
1994 population census. For this purpose, 
population settlements in the study area 
were classified into 2 strata: urban (settle-
ments of ≥ 5000 inhabitants) and rural 
(settlements of < 5000 inhabitants) [12]. 
Taking into consideration population size 
and geographic location, settlements in 
the 2 strata were divided into 100 clusters. 
Then the clusters were ordered according to 
the number of families, lowest to highest. 
Using a systematic sampling technique 
(every 4th cluster) primary sampling units 
of 25 clusters with a total number of 1865 
families were selected.

A further stage was to select households 
to be interviewed inside each cluster. The 
number of households needed in each 
cluster was calculated by probability pro-
portionate to size as follows. Selected clus-
ters were put in ascending order. The first 
cluster contained 17 families (households), 

1% of the 1865. The number of interviews 
to be done within this cluster should thus 
be 1% of the sample size, i.e. 1% of 1024, 
10 completed interviews. The proportion 
of families in the second cluster comprised 
2.5% of the total number of families in 
the 25 clusters. So the same proportion of 
women were to be interviewed; 2.5% of 
1024, i.e. 26 completed interviews, were 
done within this cluster, and so on for the 
remaining clusters achieving a total number 
of 1024 interviews.

Data collection
Three qualified nurses were selected from 
the local community and trained to perform 
interviews. These nurses were familiar 
with the people and geography of Deir-
Alla. They completed a 1-day field training 
course before conducting the pilot study, 
which was also an opportunity for further 
training. Field data collection took place 
during July and August 2002 and lasted 
for 17 working days. Interviews were con-
ducted in the afternoon to ensure that almost 
all target women were at home.

Data analysis
Data entry and analysis was carried out 
using SPSS. Correlation between the depen-
dent variable, i.e. registration of child death, 
and variables such as child’s sex, child’s 
age at death, place of birth and mother’s 
and father’s attributes was assessed using 
chi-squared tests. The survival status ac-
cording to birth order (last, second last and 
third last) was assessed by chi-squared test 
for linear trend. P-value ≤ 0.05 was con-   
sidered significant.

For the purpose of calculating the pro-
bability of dying by age 1 (infant mortality), 
2 and 5 years the steps adopted in the previ-
ous birth technique were used [3].
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Results

Survival status
Survival status of children according to 
mother’s age is shown in Table 1. Because 
of the small number of women in this age 
group who were married, an extremely 
small number of children (6) were born to 
women aged 15–19 years. Women in this 
age group reported no dead children. The 
highest number of children born (1358) was 
reported for women 45–49 years. The mean 
number of children born was 8.5/woman. 
Mothers who had completed their reproduc-
tive life (45–49 years) had the highest child 
mortality. There was a small excess risk of 
child deaths among younger mothers, age 
20–24 years, compared to the 3 succeeding 
age groups.

Out of the total 4963 children born, 2511 
(50.6%) were male, and 2452 (49.4%) were 
female, giving a male to female ratio of 
1.02:1. The total number of children who 
had died, including stillbirths, was 484 
(9.8%).

The distribution of the last 3 children 
born according to survival status is shown 
in Table 2. The total for last child born was 
less than 1024 because 101 of the women 
interviewed had no children. There was 

a significant (increasing) linear trend in 
deaths according to birth order. There were 
more deaths for the third last children born 
than for the second last, for whom, in turn, 
there were more deaths than the last-born 
children. A significant reversed trend was 
observed regarding the living children. No 
such trend was noted for stillbirths.

The number of children who died 
after birth among the last 3 births was 99. 
Dividing this number by the total liveborn 
children (2417) gives a probability of dying 
of 41.0 per 1000 live births.

The total number of stillbirths for the 
last 3 births was 45, 18.3 per 1000 total 
births (2462 stillbirths plus live births).

Registration status
The registration status of deaths for the 
last 3 children born combined is shown in 
Table 3. Of 144 dead children in the last 
3 births (stillbirths included), 104 (72.2%) 
were unregistered. All 45 stillbirths were 
unregistered.

A comparison between child deaths 
registered at the civil register office in Deir-
Alla district over the 5 years 1998–2002 (61 
children) and children who died among the 
last 3 children born (90 children) investi-

Table 1 Children born by age of women surveyed

Mother’s  Births Sons living Daughters living Sons dead Daughters dead
age (years) No. No. % No. % No. % No. %

15–19 6 2 33.3 4 66.6 0 – 0 –

20–24 202 101 50.0 83 41.1 13 6.4 5 2.5

25–29 427 215 50.4 180 42.2 19 4.4 13 3.0

30–34 989 492 49.7 414 41.9 46 4.7 37 3.7

35–39 893 380 42.6 438 49.0 40 4.5 35 3.9

40–44 1088 483 44.4 496 45.6 59 5.4 50 4.6

45–49 1358 571 42.0 620 45.7 90 6.6 77 5.7

Total 4963 2244 45.2 2235 45.0 267 5.4 217 4.4
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gated during our study (stillbirths excluded) 
regarding their age at death is shown in 
Table 4. For this purpose, age at death was 
classified into 3 categories: neonatal deaths 
(1–30 days), post-neonatal deaths (31–364 
days) and child deaths (≥ 365 days). Neona-
tal deaths comprised 59.8% of deaths in our 
study but only 26.2% of deaths on the civil 
register. The difference was statistically sig-
nificant (P < 0.001). Almost 84% of deaths 
in our study were infants (post-neonatal 
deaths) while infants constituted about 66% 
of the deaths on the civil register; again 
the difference was statistically significant 
(P = 0.011).

Factors affecting under-registration 
of deaths
Analysis of the effect of selected variables 
was done for 96 dead children and 45 still-
births (Table 5). Age at death was the only 
variable significantly associated with non-
registration.

We analysed the influence of the 
mother’s and father’s characteristics on 
registration of deaths among the last 3 chil-
dren born. No statistical association was 
found between under-registration of child 
deaths and parents’ age, level of education 
or occupation status.

Calculation of child mortality rates
The previous birth technique was used to 
calculate probability of dying by age 1 year, 
2 years and 5 years in Deir-Alla [3].

For the calculation of overall probabil-
ity of dying for the preceding child, only 
women who had given birth in the past 
2 years and had at least 1 preceding birth 
were included in the analysis. It was found 
that 302 women had had a preceding birth 
(in addition to the most recent birth); 282 
of the children born were living, giving an 

Table 2 Survival status of children for the last 3 children born 

Status Last child Second-to-last Third-to-last P-valuea

  No. % No. % No. % 

Living 883 95.7 782 94.4 653 91.8 0.004

Dead 26 2.8 29 3.5 44 6.2 0.001

Stillborn 14 1.5 17 2.1 14 2.0 0.667

Total 923 100.0 828 100.0 711 100.0 
aUsing chi-squared test for linear trend.

Table 3 Registration status of deaths for the 
last 3 children born

Status No. of children 
  Dead Stillborn Total

Registered 37 – 37

Unregistered 59 45 104

Unknown 3 – 3

Total 99 45 144

Table 4 Proportion of deaths in children who 
were born alive according to age at death: 
comparison of officially registered deaths 
and those detected during the current study

Age at  Proportion of total deaths (%)
death  Current study  Civil register 
(days) (n = 90) (n = 61)

1–30 59.8 26.2

31–364 23.9 39.4

≥ 365 16.3 34.4

Total 100 100
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overall probability of dying for the second 
last child of 0.066.

We calculated of the mean age (a) of 
last-born children [living and dead (age at 
death)] up to the date of the survey. Mean 
age of the last-born child (a) = sum of ages 
of all last-born children/total number of 
last-born children = 256.7/302 = 0.85 years 
= 10.2 months.

We then calculated the mean age to 
which the probability of dying, q(x), for the 
preceding child refers for the survey sample 
using the following equation:

x = (0.8 × і) + a

Where x = mean age to which the prob-
ability of dying refers in the survey sample; 

і = mean birth interval (months) between 
the last and the preceding birth (because 
this value was not calculated in the current 
study, it was decided to use 24 months, 
the value calculated in the Jordan Fertility 
Survey conducted in 1986); a = mean age 
of last-born child in months. Thus, x = 2.45 
years (≈ 2.5 years). Therefore, probability of 
dying by age 2.5 years, q(2.5), = 0.066.

The next step was to choose one of the 
model life tables established by the United 
Nations that fitted the probability of dying 
for the preceding child. For this purpose 
we chose one of the tables for probability 
of dying between birth and exact age x as 
a standard. We used Table A.II.15 “General 
model values for probabilities of dying q(x), 
both sexes combined” because it was the 
most compatible with the Mediterranean 
region [2]. The probability of dying of 
0.06802 was the closest to the value esti-
mated for our study, i.e. 0.066.

From this table, it can be seen that:
• probability of dying by age 1 year, q(1), 

is 0.054,
• probability of dying by age 2 years, q(2), 

is 0.063
• probability of dying by age 5 years, q(5), 

is 0.073.
To calculate T(x), the mean time before 

the survey to which our mortality estimates 
refer, the following equation, recommended 
by the World Health Organization, was 
used [8]:

T(x) = (0.667 × і) + a

Where і = mean birth interval for this study, 
taken as 24 months as for the previous 
equation; a = mean age of last child born, 
calculated to be 10.2 months. Then, T(x) = 
26.208 months

This means that mortality estimates, 
namely probability of dying by age 1 year 
(54 per 1000 total births) for the sample 

Table 5 Registration of child deaths 
according to selected variablesa

Variable Total Unregistered P-value
  No. No. %

Age at deathb 
(days) (n = 90)    
 1–30 45 34 75.6 < 0.001
 31–364 30 17 56.7
 ≥ 365 15 2 13.3

Sex (n = 141c)    
 Male 75 57 76.0 0.519
 Female 66 47 71.2

Place of birth 
(n = 96)    
 Hospital 66 42 63.6 0.515
 Home 30 17 56.7

Place of birth 
for stillborn 
babies (n = 45)    
 Hospital 31 31 100 N/A
 Home 14 14 100
aThree deaths where the registration status was 
unknown were omitted from analysis.
bSix children of unknown age at death have been 
excluded.
cLiveborn children who have died plus stillbirths.
N/A = not applicable.
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under study, refer to a time approximately 
26 months (≈ 2 years) before the survey, i.e. 
the year 2000.

Discussion

The preceding birth technique
The use of the preceding birth technique 
permitted the calculation of child mortal-
ity estimates for Deir-Alla district 2 years 
before the survey was carried out. Getting 
these recent estimates was possible because 
of the relatively short birth interval (esti-
mated via the present study) in Jordan of 
about 24 months.

The mean number of children born to 
women during their entire childbearing 
period in the present study was 8.5. A 
comparable figure (7.3) is reported in the 
Jordan annual fertility survey in 2000 [13].

Our study showed a rather unlikely 
trend in child mortality according to age 
of mother, showing excess risk of child 
deaths for younger mothers. Aguirre and 
Hill also reported excess risk of child 
deaths amongst younger mothers in a study 
in Bamako, Mali [4]. Their study and other 
technical work elsewhere have shown that 
the preceding birth technique is quite robust 
to errors associated with age of the mother 
(A. Alkafajei, C.N. Alzubaidi, unpublished 
report, 1996) [3]. These studies also showed 
that the technique is not greatly affected by 
mean birth interval if it is not exactly 30 
months, as suggested in the original model. 
Other possible biases that might be associ-
ated with the application of the preceding 
birth technique, such as the effect of previ-
ous child death on the length of the succeed-
ing birth interval and omission of women 
with only 1 birth, have also been shown 
to be unimportant (A.G. Hill, H. Rashad, 
unpublished report, 1988) [4, 16].

Under-registration of child deaths
A marked consistency was noted between 
the age structure of ever-married women 
interviewed during our study and that of 
women interviewed for the Jordan annual 
fertility survey in 2000 [13]. The highest 
proportion of ever-married women fell in 
the age group 30–34 years.

Despite the fact that registration of 
child deaths in Jordan is free of charge and 
is an easy procedure, our study revealed 
that more than two thirds (72.2%) of child 
deaths and stillbirths were not registered at 
the department of civil status, indicating a 
serious gap in the reporting of child deaths. 
Several studies have established that the 
phenomenon of under-registration of child 
deaths is a common trait in both developing 
communities and industrialized countries. 
In Egypt, the under-registration of infant 
deaths was estimated at 43% [17], while 
the under-registration rate of infant deaths 
in Thailand reported in 1990 was 45% [18]. 
The under-registration rate found in our 
study is slightly lower than that reported by 
a study conducted in Jamaica in 1993 which 
revealed an under-registration rate for infant 
deaths of 75% [19]. A much higher under-
registration rate for infant deaths (96%) was 
reported by a study conducted in Cameroon 
in 1991–92 [20].

Under-registration of deaths has also 
been reported in industrialized countries, 
although at lower rates. A study conducted 
in 1993 reported that perinatal deaths in 
France were underestimated by 28% [21]. In 
another study conducted in the Netherlands 
during 1983–92, 20 out of 242 perinatal 
deaths were not registered [22].

Child mortality rates
When comparing mortality estimates ob-
tained in the current study (54/1000 for 
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infant mortality rate and 73/1000 for under-
5 mortality rate) with those obtained in the 
Jordan Expanded Programme on Immuni-
zation survey conducted in 1988 using the 
preceding birth technique (infant mortality 
rate 33/1000 and under-5 mortality rate 52/
1000) a difference is noticed [6]. The lower 
estimates made in the Expanded Programme 
on Immunization survey might be attribut-
able to several factors, e.g. misunderstand-
ing among both interviewers and mothers 
about the need to list all recent births even if 
the child had died, and the confusion caused 
by the Arabic translation of “live birth” and 
“living child”. Jordan programme officials 
used Expanded Programme on Immuniza-
tion-style listing forms rather than indi-
vidual preceding birth technique questions 
as originally proposed, which proved to be 
unsatisfactory for recording dates of births 
and deaths.

Comparing our findings with those from 
official statistics for the year 2000, our 
estimated infant mortality rate for Deir-
Alla district is about twice the officially 
published infant mortality rate for Jordan 
as a whole and 4 times that estimated from 
registered infant deaths in Deir-Alla. 
For comparison, the infant mortality rate 
estimated from child deaths which were 
registered in Deir Alla civil register over 
the period 1998–2002 is 13.5 per 1000 live 
births. The official infant mortality rate pub-
lished by the Ministry of Health for Jordan 
for the year 2000 is 31.3 per 1000 live births 
and the under-5 mortality is 33.0 per 1000 
live births [13,15].

Comparable disparities have been re-
ported in other studies. In a study conducted 
in Taiwan in 1998, the estimated infant 
mortality rate was 9.72 per 1000 births, 
which was almost twice the officially re-
gistered rate (5.71 per 1000 births) [23]. 
The same study reported an estimated neo-
natal death rate of 6.68 per 1000 while the 

official one was only 1.94 per 1000 births. 
Estimates of infant mortality in South Af-
rica based on a survey conducted in 1993 
and 1994 varied from 11 per 1000 births 
to 81 per 1000 births depending on the 
province surveyed, while infant mortality 
published in the vital register for the same 
period varied from 40 per 1000 births to 71 
per 1000 births [24].

Stillbirth rate
The proportion of stillbirths in our study 
(18.3 per 1000 births) is similar to that 
reported in a study on perinatal mortality 
conducted in Cape Province in South Africa 
in 1989–91, in which stillbirths comprised 
17.9 per 1000 births [25].

Like the Thai study, in which researchers 
found that the under-registration of 
stillbirths was 100% [18], our study 
also revealed 100% under-registration 
of stillbirths. In comparison, a cross-
sectional study in Jamaica revealed that 
under registration of stillbirths was 87% 
[19].

Factors affecting under-registration 
of child deaths
Analysis of factors associated with under-
registration of stillbirths and infant deaths 
showed that registration was not related 
to the sex of the child. The proportion of 
unregistered deaths among those born in 
hospitals was higher than those who were at 
home. Analysis of stillbirths showed that all 
stillbirths, whether they were born in hos-
pital or at home, were not registered. This 
indicates that hospitals had no influence on 
registration and notification of child deaths. 
The Jamaican study concluded worse 
results than those revealed in our study: 
deaths for hospital births were less likely to 
be registered than deaths in those born in the 
community, as registrars were not automati-
cally notified of these deaths.
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The 100% under-registration of 
stillbirths compared to 59.6% for children 
who died after being born alive suggests 
that people give the registration of stillbirths 
little attention. Records of the Directorate of 
Civil Status in Deir-Alla showed no entry 
for stillbirths for a period of 5 years, 1998 
to 2002.

People are obliged by law to register 
their children when they die after birth. 
Neonatal deaths were more likely to be 
unregistered than infant deaths, while 
infant deaths, in their turn were more likely 
to be unregistered than deaths happening in 
children > 1 year of age: the older the child 
at time of his death, the greater the chance 
of being registered. This is probably related 
to the registration of a child’s birth to start 
with. It is common practice for people in 
Jordan not to register their children im-
mediately after birth; instead, they usually 
postpone it for days, or maybe weeks or 
months. If the parents register their child’s 
birth initially, they are required by law to 
register his death, otherwise they face legal 
consequences.

The absence of a significant relation-
ship between registration of child death 
and characteristics of the parents indicates 
that people behave equally concerning 
registration of children’s deaths, regardless 
of their age, occupation and education. The 
high under-registration rate of child deaths 
found among parents of all ages, all levels 
of education and of various professions is 
probably due to causes other than the socio-
demographic characteristics of parents. 
Besides the level of public awareness, the 
accuracy and completeness of vital registra-
tion depends on the effectiveness of the 
registration system and the mechanism of 
notification [26–29]. The reasons for the 
high degree of under-registration mani-

fested in our study may be related to the 
system of notification and registration of 
child deaths itself.

Conclusions and 
recommendations

Child mortality estimates made in the cur-
rent study can, with caution, be generalized 
to the entire country. These estimates can, 
however, be reasonably generalized to re-
gions similar in their sociodemographic and 
economic characteristics to that of Deir-
Alla district.

Our finding of child mortality rates high-
er than those officially published suggests 
that health planners and decision-makers 
should consider the officially published 
child mortality rates underestimates of the 
actual rates. It is recommended that the 
stillbirth rate should be published alongside 
the other officially published child mortality 
rates.

The high rates of under-registration of 
stillbirths and infants deaths coupled with 
the absence of any association between 
under-registration and parents’ charac-
teristics is indicative of pitfalls in the 
notification and registration system itself. 
It is recommended that there should be a 
systematic review with a view to improving 
the registration system, possibly including 
the compulsory involvement of hospitals 
and other health facilities.

Because there was a complete absence of 
registration of stillbirths and a high neonatal 
death rate, and because stillbirths and 
neonatal deaths usually occur in hospitals, it 
is recommended that hospitals be involved 
in the notification and registration of 
stillbirths.
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ABSTRACT We investigated the practice of some of health-compromising behaviours among Omani 
adolescents and their correlates in a nationally representative secondary school-based sample of 
1670 boys and 1675 girls. The mean age of the sample was 17.13 (SD 1.35) years. Through a self-
administrated questionnaire the adolescents were asked about 6 risky behaviours: current smoking, ever 
use of alcohol, succumbing to peer pressure to take illicit drugs, driving without a licence, speeding while 
driving and being involved in a physical fight in the month prior to the survey. Demographic and psychosocial 
variables related to their risk behaviours were also assessed. The results indicated that 4.6 % were current 
smokers, 4.3% had drunk alcohol and 4.6% had taken drugs. About 20% had been involved in a physical fight 
in the month prior to the survey, 33.4% drove without a licence and 33.9% liked to speed. Male sex and low 
self-esteem were the strongest predictors of risky behaviour.

Connaissances, attitudes et pratiques des élèves du secondaire à Oman : I. Les comportements qui 
compromettent la santé
RÉSUMÉ Nous avons examiné la pratique de certains comportements qui compromettent la santé 
chez des adolescents omanais ainsi que leurs corrélats dans un échantillon national représentatif de 
1670 garçons et 1675 filles en milieu scolaire secondaire. L’âge moyen de l’échantillon était de 
17,13 (E.T. 1,35) ans.  Les adolescents ont été interrogés au moyen d’un auto-questionnaire sur 6 compor-
tements à risque : tabagisme au moment de l’enquête, consommation d’alcool au cours de la vie, prise de 
drogues illicites sous la pression de pairs, conduite sans permis, vitesse au volant et implication dans une ba-
garre durant le mois précédant l’enquête.  Des variables psychosociales et démographiques liées aux compor-
tements à risque ont également été évaluées. Les résultats ont indiqué que 4,6 %  des sujets étaient fumeurs 
au moment de l’enquête, 4,3 % avaient consommé de l’alcool et 4,6 % avaient pris des drogues. Environ 
20 % avaient été impliqués dans une bagarre au cours du mois précédant l’enquête, 33,4 % conduisaient sans 
permis et 33,9 % aimaient la vitesse. Le sexe masculin et la faible estime de soi étaient les facteurs prédictifs 
les plus forts pour le comportement à risque.
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Introduction

Adolescence, the age period between 10 
and 19 years of age, is both a transient 
stage, between childhood and adulthood, 
and a formative period during which many 
life patterns are learned and established [1]. 
Adolescents are commonly regarded as be-
ing in the healthy spectrum of human life 
and are thus considered to have no special 
needs [2]. However, health professionals 
are increasingly realizing the need for in-
formation on morbidity of this age group 
and their special health needs [3].

In the past 30 years, improved child 
survival and good health care have resulted 
in a sizeable increase in the adolescent 
population of the Oman; 30% of its popula-
tion is in the adolescent age group, which is 
10% higher than the average figures for the 
adolescent population in the world. Despite 
a 35% drop in the total fertility rate (TFR) 
in Oman from 1995 to 2000 [4], the TFR is 
still higher than other Arab and neighbour-
ing countries [5,6]. It indicates that Oman 
will continue to have a relatively high 
percentage of adolescents in its population 
for many more years to come [7].

This relatively rapid growth of the 
Omani population and the lack of informa-
tion about Omani adolescents prompted the 
study of the health profile of adolescents 
in Oman with the aim of gaining a bet-
ter understanding of the youth in Oman 
today. The overall goal of the study was 
to establish a database on the knowledge, 
attitudes and practices of secondary-school 
adolescents regarding health-compromising 
behaviour (the aim of the current study) and 
reproductive health (the aim of the second 
part of the study) [8], in order to establish 
policies and programmes addressing the 
needs of this age group [9].

In Oman the prevalence of diabetes and 
obesity is increasing [10,11], the prevalence 
of hypertension is relatively high [12], as 
is the morbidity and mortality due to road 
traffic accidents [13]. These are undoubt-
edly contributed to by a number of beha-
viours, including unhealthy diet, sedentary 
lifestyle, tobacco use and reckless driving. 
The antecedents, values, and beliefs that 
influence these behaviours are complex but 
are usually acquired during childhood and 
adolescents [14]. Such behaviours can not 
only lead to serious consequences related 
to adolescents’ overall health status, but 
could also adversely affect their educational 
and academic achievement and hence their 
careers [15]. Moreover, adolescent risk 
behaviours would be expected to be inter-
related or clustered and thus strategic inter-
ventions to prevent or correct them should 
take into consideration their clustering and 
cumulative nature [16]. Hence the pres-
ent study investigated some of the health-
compromising behaviours present among 
Omani adolescents and their correlates.

Methods

This was a cross-sectional study of a nation-
ally representative sample of secondary- 
school students of both sexes conducted in 
2001 by the Ministry of Health in collabo-
ration with other ministries and the United 
Nations Children’s Fund (UNICEF) and 
funded in part by the World Health Orga-
nization (WHO) Regional Office for the 
Eastern Mediterranean who also provided 
technical assistance.

A multi-stage stratified random sampling 
technique was used, and the sample size was 
calculated assuming that the least prevalent 
variable to be studied was 5% at the 90% 
confidence interval. The sample size of 
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students was calculated in relation to the 
proportion in each governorate and grades 
in different strata. The primary sampling 
unit was the school class. The total number 
of secondary schools in Oman is 257; the 
total number of students is 50 716 boys and 
54 192 girls. In the same academic year 
2001, a number of classes were selected 
randomly (primary sampling unit) from a 
list of all classes in the secondary schools 
ordered according to the region, student 
sex, grade (I, II, III) and section (Science, 
Art) and representing all the regions of 
Oman. After selection of 152 classes from 
boys’ schools and 152 from girls’ schools 
in proportional allocation to student popula-
tion size in each region, 11 students were 
randomly selected from each selected class. 
Accordingly, 1670 adolescent boys (3.3% 
of a total of 50 716 secondary-school boys 
in Oman) and 1675 adolescent girls (3.1% 
of a total of 54 192 secondary-school girls) 
were selected. Of these, 1485 boys and 
1629 girls (total 3114 students) responded 
(response rate 89% and 97% respectively) 
and their data were entered into the statisti-
cal analysis. To avoid a non-response bias 
due to student’s absence on the day of 
the survey, sample weights were used for 
analysis of data.

The survey was conducted using a self-
administrated anonymous questionnaire 
answered by all the students in the sample. 
The following topics were covered: puberty, 
marriage issues, birth spacing, sexually 
transmitted diseases and HIV/AIDS, female 
genital cutting, sources of information on 
reproductive health, risk behaviours, social 
upbringing (in terms of the parental control) 
and relationships, role of schools and school 
health services. We made use of the Arabic 
translation of the Youth Risk Behavior Sur-
veillance System [17] adopted by Lebanon 
but expanded it to cover knowledge and at-
titude for some locally selected areas. It was 

further refined with the help of the WHO 
Regional Office for the Eastern Mediter-
ranean and fine-tuned during the 2 weeks of 
training of 32 researchers from the Ministry 
of Health (school health doctors, nurses and 
educators). It was then pilot tested in one 
class each in 2 regions of Oman (Muscat 
and South Batinah) and modified accor-
dingly before putting it in its final form. The 
data collection phase began in April 2001 
and continued for 1 month. The students 
took around 1–1½ hours to complete the 
questionnaire. Data entry personnel were 
trained on ISSA software before embarking 
on data entry and management.

In this paper, we focus on 6 health-
compromising behaviours namely: current 
smoking, ever use of alcoholic beverages, 
peer pressure to take drugs, driving without a 
licence, speeding while driving, and physi-
cal fighting in the month prior to the survey. 
The question relating to peer pressure was 
used as a proxy for ever use of drugs as is 
was felt that students would be reluctant to 
answer a direct question on use.

These 6 behaviours were considered as 
the dependent or output variables in the 
statistical models. We included 12 indepen-
dent or predictor variables categorized into 
3 groups: 1) demographic data of students, 
namely sex, age, socioeconomic class [18]; 
2) mental health proxies of students: expe-
riencing sleep disorders, possessing self es-
teem and confidence [15], having negative 
traits (anxiety, depression, sadness or frus-
tration), having positive traits (satisfaction, 
happiness, success, inner peace); 3) social 
environment of students: pattern of parent 
relations with each other, parents’ treatment 
of the student, witnessing of violence in the 
family and or among friends, experience of 
physical punishment.

Data entry was done using ISSA; data 
analysis was done using SPSS, version 6.0. 
In bivariate analysis, data were presented 
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as percentages and means. The likelihood 
chi-squared test examined the distribution 
of data, while group means were compared 
using ANOVA. Multiple logistic regres-
sion models were constructed to test the 
most important associated factors with 
the 6 studied dependent binary variables. A 
P-value ≤ 0.05 was considered statistically 
significant.

Results

About 48% of the sample were boys and the 
mean age (standard deviation) of the sample 
was 17.13 (1.35) years. The majority of the 
sample (72%) was of middle socioeconom-
ic class according to the scale used which 
was adapted from Abdul Moati (A.B. Abdul 
Moati, unpublished report, 2002). About 
40% of the sample reported 1 or more neg-
ative trait, while 63% reported positive 
traits. The majority reported some sleep-
ing disorder (85%). Parents of 61% of the 
students were mostly happily married and 
80% treated their children with love, respect 
and equality. However, 8.2% of the students 
(12.5% males, 3.7% girls) were punished 
physically. Moreover, the majority had 
witnessed violence within their families and 
among their friends – sometimes or often 
(72.7% and 66.0% respectively). As regards 
health-compromising behaviours, the boys 
were more likely than girls to practise such 
behaviour; 4.6 % (6.4% boys, 2.9% girls) 
were current smokers and 14.9% (26.2% 
boys, 3.8% girls) were ever smokers, while 
4.3% (6.6% males, 2.0% girls) had drunk 
alcohol and 4.6% (7.2% males, 2.2% girls) 
had been persuaded to take drugs by their 
peers. About 20% (22.9% males, 17.9% 
girls) had been involved in one or more 
physical fight in the month prior to the 
survey, 33.4% (57.5% males, 12.2% girls) 
drove cars without a licence, and 33.9% 

(42.1% males, 26.3% girls) liked to speed 
while driving (data not shown in tables).

Tables 1–3 show the proportion in 
cross-tabulation of the overall sample of 
adolescents who reported practising (or 
not) the 6 health-compromising behaviours 
with the 11 studied (binary or categorical) 
independent variables. The likelihood chi-
squared test showed significant differences 
in the majority of variables.

We conducted a multivariate analysis 
to examine the most significant predictors, 
adjusted to each other, of the 6 health-
compromising behaviours. A logistic 
regression model was constructed for each 
risk behavior to test for its most significant 
predictors adjusted for each other (Table 4). 
Female sex and a high self-esteem score 
were found to be protective against prac-
tising almost all the health-compromising 
behaviours. Older adolescents were more 
likely to drive without a licence. Those 
with a constant sleeping problem were 
more likely to have ever drunk alcohol or 
been involved in physical fights. Those who 
reported 2 or more positive traits were less 
likely to drive without a licence, while those 
who reported 2 or more negative traits were 4 
times more likely to drive fast. In addition, 
students from the highest socioeconomic 
class were twice as likely to drive without 
a licence or to speed than students from the 
lower socioeconomic classes. Students who 
had experienced physical punishment by 
their parents or those who often witnessed 
violence among their family members were 
about twice as likely to have got involved 
in physical fights in the month prior to 
the survey. Poor parental relations as well 
as uncaring treatment of adolescents by 
parents also increased the odds of display-
ing some risk behaviours, namely driving 
without a licence or speeding.
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Table 1 Distribution of current smokers and those persuaded by friends to 
take drugs by demographic and psychosocial variables

Variable Current smoking χ2 Persuaded to  χ2

   (%)  take drugs (%)
  No Yes No Yes 

Sex   16.6*   43.65*
 Male 93.65 6.35  92.79 7.21
 Female 97.08 2.92  97.81 2.19
 Total 95.35 4.65  95.38 4.62

Age (years)   6.71   2.55
 13–15 97.22 2.78  95.70 4.30
 16 96.70 3.30  95.64 4.36
 17 95.56 4.44  96.03 3.97
 18 94.35 5.65  95.28 4.72
 19–24 93.73 6.27  94.43 5.57
 Total 95.50 4.50  95.51 4.49 

Social class   7.94*   8.87*
 1 93.63 6.37  92.82 7.18
 2 96.08 3.92  96.05 3.95
 3 93.35 6.65  94.45 5.55
 Total 95.35 4.65  95.38 4.62 

Negative traits   3.59   0.45
 None 96.06 3.94  95.24 4.76
 1 94.28 5.72  95.57 4.43
 2 or more 95.33 4.67  94.99 5.01
 Total 95.37 4.63  95.35 4.65 

Positive traits   5.52   0.87
 None 94.26 5.74  95.39 4.61
 1 96.13 3.87  95.42 4.58
 2 or more 94.02 5.98  93.84 6.16
 Total 95.37 4.63  95.35 4.65 

Sleep problems   3.07   6.15
 Never 96.78 3.22  94.47 5.53
 Rarely 94.96 5.04  95.33 4.67
 Sometimes 95.51 4.49  96.17 3.83
 Often 93.96 6.04  93.24 6.76
 Total 95.37 4.63  95.35 4.65 

Physically punished   3.09   0.64
 No 95.46 4.54  95.19 4.81
 Yes 92.90 7.10  93.85 6.15
 Total 95.24 4.76  95.07 4.93 

Parental relation   4.81   2.77
 Never have marital 
 disputes 95.41 4.59  94.86 5.14
 Rarely have marital  
 disputes 95.19 4.81  96.19 3.81
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Table 1 Distribution of current smokers and those persuaded by friends to 
take drugs by demographic and psychosocial variables (concluded)

Variable Current smoking χ2 Persuaded to  χ2

   (%)  take drugs (%)
  No Yes No Yes 

 Sometimes have 
 marital disputes 95.26 4.74  95.85 4.15
 Often have marital 
 disputes 97.58 2.42  94.55 5.45
 One parent 
 deceased 96.71 3.29  93.78 6.22
 Separated/divorced 92.51 7.49  96.15 3.85
 Total 95.45 4.55  95.40 4.60 

Family treatment   10.65   8.06
 Loving 94.99 5.01   94.51 5.49
 Equal treatment of 
 sons and daughters 96.74 3.26  96.46 3.54
 Interested in child’s 
 education 93.94 6.06  94.16 5.84
 Neglectful 91.21 8.79  94.00 6.00
 Discrimination 
 between sons and 
 daughters 96.76 3.24  97.08 2.92
 Cruel 92.58 7.42  95.40 4.60
 Total 95.41 4.59  95.32 4.68 

Violence in family   0.65   1.09
 Never 94.89 5.11  96.03 3.97
 Sometimes 95.75 4.25  95.87 4.13
 Often 95.21 4.79  94.80 5.20
 Total 95.41 4.59  95.70 4.30 

Violence among friends   8.38*   4.96
 Never 96.63 3.37  96.38 3.62
 Sometimes 94.07 5.93  94.38 5.62
 Often 93.91 6.09  93.83 6.17
 Total 94.88 5.12  94.94 5.06 
*P < 0.05.

Discussion

The major findings of this study are that out 
of the 12 demographic and psychosocial 
variables entered in the different logistic 
models, 11 were found to predict health-
compromising behaviour among Omani 
adolescents. Only witnessing violence 
among friends did not predict the practice 

of health-compromising behaviours. The 
11 could be categorized into 3 groups: 1) 
adolescent demographic variables (sex, age, 
socioeconomic class); 2) adolescent mental 
health proxies (having sleep disorders, self 
esteem, reporting negative or positive traits) 
and 3) adolescent social environment (pa-
rental relations, how parents treat him/her, 
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Table 2 Distribution of adolescents who had ever taken alcohol and had driven 
without a licence by demographic and psychosocial variables

Variable Ever drunk  χ2 Driven without  χ2

  alcohol  a licence
  No Yes No Yes 

Sex   35.76*   743.19*
 Male 93.38 6.62  42.45 57.55
 Female 97.96 2.04  87.85 12.15
 Total 95.75 4.25  65.72 34.28

Age (years)   14.97*   37.29*
 13–15 96.65 3.35  76.39 23.61
 16 97.52 2.48  70.18 29.82
 17 96.00 4.00  65.67 34.33
 18 94.98 5.02  64.00 36.00
 19–24 92.87 7.13  54.25 45.75
 Total 95.81 4.19  65.94 34.06

Social class   2.53   17.55*
 1 94.56 5.44  69.80 30.20
 2 96.12 3.88  66.56 33.44
 3 94.99 5.01  56.79 43.21
 Total 95.75 4.25  65.72 34.28

Negative traits   4.43   6.64*
 None 96.40 3.60  67.11 32.89
 1 94.73 5.27  63.11 36.89
 2 or more 94.70 5.30  69.86 30.14
 Total 95.72 4.28  65.70 34.30

Positive traits   3.55   7.71*
 None 94.71 5.29  62.67 37.33
 1 96.28 3.72  67.14 32.86
 2 or more 96.72 3.28  72.51 27.49
 Total 95.72 4.28  65.70 34.30

Sleep problems   23.99*   23.46*
 Never 96.39 3.61  65.65 34.35
 Rarely 96.55 3.45  66.05 33.95
 Sometimes 96.52 3.48  68.22 31.78
 Often 90.10 9.90  54.57 45.43
 Total 95.72 4.28  65.63 34.37

Physically punished   5.48*   18.86*
 No 96.28 3.72  65.61 34.39
 Yes 92.23 7.77  50.33 49.67
 Total 95.95 4.05  64.33 35.67

Parental relation   7.87   4.21
 Never have marital 
 disputes 95.63 4.37  68.06 31.94
 Rarely have marital 
 disputes 96.42 3.58  64.97 35.03
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Table 2 Distribution of adolescents who had ever taken alcohol and had 
driven without license by demographic and psychosocial variables 
(concluded)

Variable Ever drunk  χ2 Driven without  χ2

  alcohol  a licence
  No Yes No Yes

 Sometimes have 
 marital disputes 95.13 4.87  63.95 36.05
 Often have marital 
 disputes 98.10 1.90  62.06 37.94
 One parent deceased 95.11 4.89  65.54 34.46
 Separated/divorced 92.29 7.71  68.36 31.64
 Total 95.75 4.25  65.70 34.30

Family treatment   10.71   32.09*
 Loving 96.06 3.94  66.31 33.69
 Equal treatment of 
 sons and saughters 96.60 3.40  70.28 29.72
 Interested in child’s 
 education 91.92 8.08  52.92 47.08
 Neglectful 91.28 8.72  58.57 41.43

 Discrimination between 
 sons and daughters 95.74 4.26  65.34 34.66
 Cruel 94.95 5.05  51.73 48.27
 Total 95.72 4.28  65.87 34.13

Violence in family   0.36   1.64
 Never 96.01 3.99  62.89 37.11
 Sometimes 95.81 4.19  66.39 33.61
 Often 95.73 4.27  65.76 34.24
 Total 95.85 4.15  65.31 34.69

Violence among friends   6.05*   35.96*
 Never 96.40 3.60  71.37 28.63
 Sometimes 95.65 4.35  61.04 38.96
 Often 93.52 6.48  55.08 44.92
 Total 95.45 4.55  63.21 36.79
*P < 0.05.

being punished by beating, and witnessing 
violence among family members).

Another major finding from our study 
is that the Omani adolescents in our 
sample were generally healthy compared 
to other Arab or non-Arab countries. The 
prevalence of smoking in the current study 
(4.6%) is much lower than other studies 
of prevalence of current smoking among 

adolescents which ranges from 20%–29% 
in Saudi Arabia [19,20], 19% in the United 
Arab Emirates [21] and 19.6% in Yemen 
[22]. Smoking was significantly higher 
among boys, which is consistent with what 
was found in Saudi Arabia, Yemen and 
Tunis [19–23]. Similarly, the prevalence of 
ever drinking alcohol (4.3%) is much less 
than that found among university students 
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Table 3 Distribution of adolescents who liked to speed and who were involved in 
physical fights by demographic and psychosocial variables

Variable Likes to speed χ2 Involved in  χ2

    physical fights
  No Yes No Yes 

Sex   86.97*   11.98*
 Male 57.95 42.05  77.10 22.90
 Female 73.71 26.29  82.06 17.94
 Total 66.09 33.91  79.66 20.34

Age (years)   7.09   12.35*
 13–15 59.77 40.23  80.57 19.43
 16 68.48 31.52  76.05 23.95
 17 66.05 33.95  79.65 20.35
 18 65.91 34.09  83.58 16.42
 19–24 65.91 34.09  79.76 20.24
 Total 66.05 33.95  79.66 20.34

Social class   24.24*   0.586
 1 70.12 29.88  79.60 20.40
 2 67.24 32.76  79.93 20.07
 3 55.45 44.55  78.22 21.78
 Total 66.09 33.91  79.66 20.34

Negative traits   57.54*   23.76*
 None 71.52 28.48  82.23 17.77
 1 58.51 41.49  75.14 24.86
 2 or more 55.92 44.08  84.60 15.40
 Total 66.16 33.84  79.68 20.32

Positive traits   53.85*   24.73*
 None 58.00 42.00  74.97 25.03
 1 71.18 28.82  82.14 17.86
 2 or more 67.05 32.95  86.00 14.00
 Total 66.16 33.84  79.68 20.32

Sleep problems   42.21*   25.86*
 Never 71.40 28.60  85.25 14.75
 Rarely 66.00 34.00  81.66 18.34
 Sometimes 68.41 31.59  79.20 20.80
 Often 51.12 48.88  70.79 29.21
 Total 66.12 33.88  79.68 20.32

Physically punished    11.29*   35.41*
 No 67.19 32.81  79.54 20.46
 Yes 54.60 45.40  59.35 40.65
 Total 66.14 33.86  77.86 22.14

Parental relation   18.44*   8.79
 Never have marital 
 disputes 70.81 29.19  80.95 19.05
 Rarely have marital 
 disputes 66.85 33.15  80.18 19.82
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Table 3 Distribution of adolescents who liked to speed and who were involved 
in physical fights by demographic and psychosocial variables (concluded)

Variable Likes to speed χ2 Involved in  χ2

    physical fights
  No Yes No Yes 

 Sometimes have 
 marital disputes 59.51 40.49  77.77 22.23
 Often have marital 
 disputes 60.16 39.84  72.91 27.09
 One parent deceased 67.17 32.83  81.72 18.28
 Separated/divorced 65.72 34.28  77.91 22.09
 Total 66.16 33.84  79.55 20.45

Family treatment   52.61*   5057*
 Loving 70.29 29.71  83.03 16.97
 Equal treatment of 
 sons and saughters 67.46 32.54  80.57 19.43
 Interested in child’s 
 education 52.75 47.25  73.60 26.40
 Neglectful 48.03 51.97  55.26 44.74
 Discrimination between 
 sons and daughters 60.19 39.81  74.96 25.04
 Cruel 49.61 50.39  63.42 36.58
 Total 66.08 33.92  79.67 20.33

Violence in family   2.23   4758*
 Never 65.23 34.77  87.04 12.96
 Sometimes 66.50 33.50  78.50 21.50
 Often 63.50 36.50  70.69 29.31
 Total 65.57 34.43  79.35 20.65

Violence among friends   13.39*   694*
 Never 68.72 31.28  80.70 19.30
 Sometimes 63.65 36.35  79.19 20.81
 Often 58.64 41.36  75.03 24.97
 Total 64.30 35.70  78.83 21.17
*P < 0.05.

in Lebanon (49.4%) [24]. Reckless driv-
ing practices were studied by Arnett et al. 
who found that the majority of their study 
sample of both sexes reported driving at 
high speed, and a quarter reported driving 
while intoxicated [25]. Hartos et al. also 
found that risky driving was reported in 
80% of the teenagers in their sample [26]. 
In our study 33.9% liked to drive fast and 
33.3% reported driving without a licence. 
Beck et al. recommended increasing 

parents’ power to impose and enforce 
driving restrictions on previously licensed 
teenaged drivers [27]. In our study risky 
driving significantly increased with age 
in both bivariate and multivariate analysis 
which is consistent with what Schootman 
et al. found [28]. Non-fatal fight-related 
injuries among young people result in lost 
capacity and high costs of medical care and 
rehabilitation [29]. Witnessing violence is 
a significant predictor of getting involved 
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Table 4 Adjusted odds ratio of the significant predictors of the health-compromising 
behaviour by logistic regression

Variable Smoking Drug  Alcohol  Driving   Speeding Physical 
   use use without a  fighting
     licence

Sex      
 Male 1 1 1 1 1 1
 Female 0.35** 0.35** 049* 0.09** 0.45** 0.74*

Age (years)      
 13–15    1  
 16    1.46  
 17    1.71*  
 18    1.88*  
 19–24    2.32**  

Social class      
 1    1 1 
 2    1.62* 1.32 
 3    2.34** 2.44** 

Negative traits      
 None     1 1
 1     1.93** 1.37*
 2 or more     4.06** 0.72

Positive traits      
 None    1  
 1    0.662**  
 2 or more    0.41**  

Sleep problems      
 Never   1 1  1
 Rarely   0.64 0.69  0.06
 Sometimes   1.19 0.81  1.45
 Often   2.39 1.26  1.82*

Self esteem 0.89** 0.9** 0.86**  0.95** 0.95*

Physically punished       
 No      1
 Yes      1.82*

Parental relation      
 Never have marital 
 disputes    1 1 
 Rarely have marital 
 disputes    1.47* 1.32 
 Sometimes have 
 marital disputes    1.8** 1.94* 
 Often have marital 
 disputes    1.97* 1.79* 
 One parent deceased    1.57 1.23 
 Separated/divorced    1.57 1.46
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Table 4 Adjusted odds ratio of the significant predictors of the health-compromising 
behaviour by logistic regression (concluded)

Variable Smoking Drug  Alcohol  Driving   Speeding Physical 
   use use without a  fighting
     licence

Family treatment     1.26 
 Loving     1.74** 
 Equal treatment of 
 sons and saughters     2.04* 
 Interested in child’s 
 education     1.43* 
 Neglectful     1.42 
 Discrimination between 
 sons and daughters      
 Cruel      

Violence in family      
 Never      1
 Sometimes      1.61*
 Often      2.12*

Violence among friends      
 Never      
 Sometimes      
 Often      
*P < 0.05; **P < 0.01.

in fights [29]. Witnessing violence within 
the family was found to increase the likeli-
hood of getting involved in physical fights 
in the current study, where the prevalence 
was about 20%. Other studies in the United 
States showed that 39%–53% of studied 
adolescents had been in physical fights [30]. 
Loeber et al. found that the prevalence of 
a psychiatric diagnosis after 7 years follow 
up was 3 times higher for persistent fighters 
than for non-fighters [31].

We did not investigate all the 6 catego-
ries of priority in the Youth Risk Behavior 
Surveillance System. These behaviours 
contribute to unintentional injuries and 
violence, tobacco use and other drug 
use, sexual behaviours that contribute to 
unintended pregnancy and sexually trans-
mitted diseases, HIV infection, unhealthy 
dietary behaviour, and physical inacti-

vity. Although other studies have compared 
health risk behaviours among students from 
different countries [32], our study used 
a different methodology and accordingly 
such comparison was not feasible [33]. This 
is in part because our study was part of a na-
tional survey where many other topics were 
also studied. Some risk behaviours, such as 
unhealthy dietary behaviour and physical 
inactivity will be tackled in another paper 
by the authors and others cannot be easily 
addressed in the Omani culture. However, 
some areas that were not touched upon, 
such as violence and suicidal ideation or 
attempted suicide, are important and in 
some other studies in Arab countries these 
behaviours have not been found uncommon 
[34,35].

It should also be noted that the findings 
of this survey cannot not be generalized to 
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the entire adolescent population in Oman as 
this was a school-based survey. Despite uni-
versal education in Oman, some adolescents 
drop out before secondary school. Further-
more, private and alternative schools were 
not included in our survey as they do not 
exist in all regions of the country. Never-
theless, to the best of our knowledge, this 
study is the first of its kind to investigate 
health-compromising behaviour among 
adolescents in a Gulf Cooperation Council 
country.

The importance of this study is that it not 
only reports the prevalence of these beha-
viours, but also illustrates the psychosocial 
variables correlated with them. Knowledge 
of the presence and impact of risk factors on 
the health of adolescents and youth is not 
enough. We have to focus on examining the 
protective factors and sources of disturbance 
in the lives of adolescents, which can offer 
insight into possible effective interventions 
and programmes [36].

Promoting the mental health status of 
our adolescents and its proxies, provision of 
a healthy social environment and parental 
connection are some of the protective 
factors found in the current study. Accor-
dingly, the study findings provide valuable 
information to policy-makers, educators, 
health providers and community workers 

that can be used to improve the health and 
well-being of adolescents in Oman.

Given that youth-specific health ser-
vices may promote service utilization and 
provide a better outcome for young people, 
our future work will focus on studying the 
relationship between health-compromis-
ing behaviour and use of health services. 
Previous studies have indicated a strong 
relationship between service utilization 
and adolescent psychopathology [37]. In 
addition, unhealthy dietary behaviour and 
physical inactivity will be discussed in a 
separate paper.
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ABSTRACT We examined the knowledge, attitudes and practices of Omani adolescents with regard to re-
productive health in a nationally representative secondary school-based sample of 1670 boys and 1675 girls. 
Through a self-administrated questionnaire the adolescents were asked about puberty, marriage, birth spac-
ing and AIDS and sexually transmitted infections. Only half of the sample knew the changes at puberty of their 
own sex, while even fewer knew the changes in the opposite sex. Girls were inclined significantly towards later 
age of marriage than boys. The mean number of children desired by the sample was 4.9. About two-thirds of 
the adolescents had a positive attitude toward modern contraceptive methods and intended to use them in the 
future. Knowledge of fertility period was poor as was knowledge of AIDS and sexually transmitted infections. 
There was a high rate of approval (80%) of female genital cutting by both sexes. 

Connaissances, attitudes et pratiques des élèves du secondaire à Oman : II. Santé génésique
RÉSUMÉ Nous avons examiné les connaissances, attitudes et pratiques d’adolescents omanais en 
matière de santé génésique dans un échantillon national représentatif de 1670 garçons et 1675 filles 
en milieu scolaire secondaire. Les adolescents ont été interrogés sur la puberté, le mariage, l’espa-
cement des naissances, le SIDA et les infections sexuellement transmissibles au moyen d’un auto-
questionnaire. Seule la moitié des sujets de l’échantillon connaissait les changements survenant à la 
puberté pour leur propre sexe, tandis que moins de sujets encore connaissaient ces changements pour 
le sexe opposé. Les filles avaient significativement tendance à envisager un âge plus tardif pour le ma-
riage par rapport aux garçons. Le nombre moyen d’enfants souhaité dans l’échantillon était de 4,9. En-
viron deux tiers des adolescents avaient une attitude positive à l’égard des méthodes de contraception 
modernes et avaient l’intention de les utiliser à l'avenir. Les connaissances concernant la période féconde 
étaient faibles, de même que pour le SIDA et les infections sexuellement transmissibles. Il y avait un 
taux élevé (80 %) d’approbation de la circoncision féminine par les deux sexes.
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Introduction

The International Conference on Population 
and Development (ICPD), which met in 
Cairo in 1994, and the Fourth International 
Conference on Women, in Beijing in 1995 
endorsed the rights of young people to re-
productive health information and services 
[1].

Young people face a variety of repro-
ductive health risks: sexually transmitted 
infections (STIs) including HIV infection; 
too-early pregnancy and childbearing with 
an increased risk of injury, illness and 
death for mother and infant; and unintended 
pregnancy, often leading to unsafe abortion 
and its complications. Young people may 
know little about reproductive health and 
may have incorrect or misleading informa-
tion about fertility and contraception. Many 
have negative attitudes about contracep-
tives. Thus, meeting the reproductive health 
needs of youth requires, not only providing 
services, but also changing attitudes, over-
coming community opposition, building 
understanding and educating adults about 
young people’s reproductive health needs.

In many countries, the topic of ado-
lescent sexuality and reproductive health 
is politically and culturally sensitive. As a 
result, reproductive health information and 
services do not reach most young people. 
However, some 55 countries have taken 
policy and programme measures to address 
the health needs of adolescents. Given the 
importance ascribed to adolescent health by 
such countries, the United Nations Popula-
tion Fund is intensifying efforts to find ac-
ceptable and effective ways to help young 
people protect their reproductive health and 
their futures [2,3].

Oman has 30% of its population in the 
adolescent age group of 10–19 years [4]. 

Additionally, Oman’s rapid development 
and modernization in the past 30 years has 
allowed for a vast exposure to mass media 
that has made the adolescent population of 
Oman more vulnerable to external influen-
ces. Oman, like many developing countries, 
has recognized adolescence as a critical 
stage of human life and has understood the 
need to empower this group with the right 
knowledge and information and to create 
a supportive environment so that efforts to 
achieve this in the long term will be more 
cost-effective and fruitful.

Hence a study of the health profile of 
adolescents in Oman was undertaken to 
gain a better understanding of the youth 
of today in the country. The overall goal 
of the survey was to establish a database on 
secondary school adolescents’ knowledge, 
attitude and practices in certain areas in 
order to enhance policies and programmes 
directed to this age group [5]. The first part 
of the study focused on health compromi-
sing behaviours of adolescents [6]. The 
specific goal in the current study was to as-
sess the knowledge and attitudes of Omani 
adolescents towards reproductive health 
issues and to assess the factors accounting 
for them.

Methods

This study is part of a nationally representa-
tive school-based knowledge, attitudes and 
practices survey. The study design, sample 
size and selection, the survey tools and 
questionnaires, data processing and analysis 
are described in detail in the first part of the 
survey [6]. In the current paper, we focus 
on the questions examining adolescents’ 
knowledge and attitudes about reproductive 
health issues.
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Puberty
The knowledge of the students was exa-
mined by asking them whether they knew 
all or some of the obvious physiological 
changes that accompany puberty, for both 
their own sex and the opposite sex. They 
were also asked about the source of their in-
formation, whether they received it before 
reaching puberty, and their reaction toward 
these changes when they took place.

Marriage
Adolescents were asked to give their opi-
nion about the best age for marriage for 
adults of both sexes. Their attitude towards 
teenage marriage was examined in addition 
to whether they knew the consequences of 
such early marriage. Their attitude to con-
sanguineous marriage and its drawbacks, as 
well as to polygamy was also assessed.

Birth spacing
The number of children desired by the stu-
dents in the future was examined as well as 
their level of knowledge on birth spacing 
methods, the ideal birth spacing period, and 
the fertility period of men and women They 
were also asked whether families with high 
income should use birth spacing or not.

AIDS/STIs knowledge and female 
genital cutting
The knowledge of the student sample about 
AIDS and STIs and the mode of transmis-
sion was examined. They were also asked 
about their attitudes towards female genital 
cutting.

Statistical analysis
Data entry was done using ISSA; data 
analysis was done using SPSS, version 6.0. 
In bivariate analysis, data were presented 
as percentages and means. The likelihood 
chi-squared test examined the distribution 
of data, while group means were compared 

using ANOVA. A P-value ≤ 0.05 was con-
sidered statistically significant.

Results

Boys comprised about 48% of the sample 
and the mean age of the sample was 17.13 
(SD 1.35) years. Despite the fact that 90% 
of the sample was 16 years or above, only 
half of the adolescents could explain all the 
obvious physiological changes that accom-
pany puberty. The level of awareness was 
lower when asked about the changes in the 
opposite sex. About 53% and 47% of the 
boys and girls respectively were aware of 
all or some of the physiological and emo-
tional puberty changes in their sex, whilst 
only 28% and 33% of them were able to 
identify all or some the changes in the op-
posite sex. The data suggest that females 
depend on the family to obtain their infor-
mation, particularly the mother who ranks 
first (36.7%), whereas for males the infor-
mation comes from sources outside the fa-
mily, particularly from friends who come 
first (48.9%) as a source of information. 
There is an obvious discrepancy between 
sexes in the reaction of adolescents to-
wards puberty changes. About 60% males 
indicated that the changes were normal, 
as compared to 19% of females (data not 
shown in tables). About 23% did not know 
about the changes before reaching the age 
of puberty. Table 1 shows the proportion 
of adolescents who were aware of puberty 
changes before they occurred according to 
sociodemographic characteristic and sex. 
Younger adolescents and girls, particularly 
of educated parents, were more likely to 
know about puberty changes before rea-
ching the age of puberty (Table 1).

Adolescent girls were inclined towards 
a later age of marriage for both sexes than 
boys and the difference was statistically 
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Table 1 Distribution of adolescents who were aware of 
puberty changes before reaching the age of puberty by 
sociodemographic characteristics and sex

Characteristic Boys (%) Girls (%) Total (n = 
    3114) (%)

Age (years)   
 <16 71.86 83.74 79.27
 16– 78.09 81.15 79.81
 17– 75.78 75.27 75.51
 18– 72.94 77.09 75.03
 19 and above 73.10 75.16 73.90
Likelihood χ2 3.48 10.513* 9.59*

Secondary school grade   
 First 72.83 80.63 76.83
 Second 76.61 77.49 77.04
 Third 74.84 76.73 75.90
Likelihood χ2 2.88  3.46 0.52

Regiona   
 Muscat 71.53 77.41 74.59
 Dhofar 77.38 80.65 79.29
 Ad Dakhliya 82.42 72.98 77.84
 North Ash Sharqiyah 78.82 85.49 82.56
 South Ash Sharqiyah 78.94 76.07 77.54|
 North Al Batinah 73.04 82.61 78.14
 South Al Batinah 73.04 75.53 74.42
 Adh Dhahira 67.05 77.90 71.61
 Musandam 68.70 72.19 70.20
Likelihood χ2 20.25* 13.51 15.02

Mother's education   
 Illiterate 73.78 77.36 75.55
 Read & write 77.29 79.52 78.58
 Primary/preparatory 74.29 83.07 79.11
 Secondary and above 81.70 78.91 80.28
 Don’t know 70.95 64.79 68.31
Likelihood χ2 4.76  11.48* 10.47*

Father's education   
 Illiterate 74.62 73.83 74.24
 Read & write 74.67 80.73 78.01
 Primary/preparatory 72.78 78.62 75.72
 Secondary and above 79.23 83.51 81.42
 Don’t know 71.56 70.74 71.14
Likelihood χ2 3.77  13.63* 14.08*
Total 74.70 78.46 76.64
*P < 0.05.
aAl Wusta was not included due to the low population density and 
difficulty in accessing it.
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significant. The ideal age to get married 
for male and female adults was considered 
by the boys in our sample to be on average 
22.9 years and 19.99 years respectively; by 
the girls it was considered to be 23.66 years 
and 21.43 years (P < 0.01 by F-test; data not 
shown in tables). While 78% of adolescents 
were fully aware of the consequences of 
marriage below 20 years on girls, boys were 
more in favour of teenage marriage and the 
difference was statistically significant. The 
level of awareness of the consequences of 
teenage marriage did not significantly differ 
by boys’ age, grade, residence or parent 
education, whereas the level increased 
among older girls, those in higher high-
school grade and in certain regions in Oman 
(Table 2).

The majority of the students (80%) 
had a understanding of the health pro-
blems encountered by a fetus as a result 
of consanguineous marriage. Nonetheless 
around a quarter of the boys expressed an 
interest in choosing a wife from among his 
relatives. Data also showed that 10.9% of 
the adolescents did not agree with limiting 
marriage to one woman. This percentage 
was significantly higher among boys (15%) 
than girls (6.8%). A negative attitude 
toward polygamy was significantly associ-
ated with residence in some regions for the 
whole sample and positively correlated with 
father’s education among the girls (data not 
presented in tables).

The average number of children desired 
by adolescents was 4.9 with a statistically 
significant lower mean desired by girls (4.3 
children) compared to boys (5.5 children) 
(P < 0.05 by F-test; data not shown in 
tables). Moreover, the percentage of boys 
who expressed an interest in having 6 or 
more children was double that of girls (43% 

and 21% respectively). Knowledge of birth 
spacing methods was high among the ado-
lescents; 93.5% had an awareness of at least 
one method. Girls had more information on 
this issue than boys, especially on contra-
ceptive methods used by women such as 
pills, injections and intrauterine devices. As 
regards family planning, 17% of the sample 
agreed that there was no need for family 
planning among high income families with 
non-significant difference between boys and 
girls (data not shown in the tables). About 
71% of the girls agreed that they would use 
modern contraceptive methods in the future, 
as compared to 66.6% of boys.

The majority of boys and girls (73.2% 
and 77.9% respectively) considered a birth 
spacing period of 2 years or more to be cor-
rect. Table 3 shows that the level of aware-
ness of the healthy period for birth spacing 
was significantly and positively associated 
with their age and the level of their parents’ 
education. However, the adolescents were 
generally unaware of fertility periods and 
only 15% knew the correct answer, i.e. 
mid-cycle for women.

As regards AIDS and STIs, 99% of the 
boys and 98.3% of the girls knew what 
AIDS is, whereas their knowledge of other 
STIs was poor. The majority (80%) were 
able to point out the various modes of 
disease transmission. However, one-third 
mentioned incorrect methods of infection, 
such as hand-shaking and kissing.

Nearly 80% of the sample considered 
female genital cutting to be necessary and 
important. This attitude was significantly 
higher in the interior regions than the capital 
or coastal regions and was inversely associ-
ated with higher level of parent education, 
especially the mothers’ education (Table 4)
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Table 2 Distribution of adolescents agreeing that teenage 
marriage has its problems by sociodemographic 
characteristic and sex

Characteristic Boys (%) Girls (%) Total (n = 
    3114) (%)

Age (years)   
 <16 72.50 80.73 77.61
 16- 78.34 81.07 79.86
 17- 69.41 80.79 75.38
 18- 70.50 87.40 79.02
 19 and above 73.84 81.03 76.61
Likelihood χ2 9.16  11.09* 5.27 

Secondary school grade   
 First 73.87 80.78 77.37
 Second 72.38 81.68 76.90
 Third 69.59 85.18 78.33
Likelihood χ2 1.52  7.62* 2.04 

Regiona   
 Muscat 78.95 80.18 79.58
 Dhofar 77.62 83.44 81.02
 Ad Dakhliya 70.24 82.29 76.13
 North Ash Sharqiyah 74.41 75.07 74.78
 South Ash Sharqiyah 74.82 79.19 76.97
 North Al Batinah 70.98 88.08 79.98
 South Al Batinah 66.76 85.39 77.02
 Adh Dhahira 66.82 78.04 71.48
 Musandam 64.46 73.04 68.32
Likelihood χ2 13.68  17.32* 14.54 

Mother's education   
 Illiterate 71.71 82.35 76.95
 Read & write 70.36 80.30 76.13
 Primary/preparatory 73.75 83.95 79.36
 Secondary and above 78.43 86.20 82.31
 Don’t know 70.13 78.60 73.79
Likelihood χ2 2.19  4.23  6.35 

Father's education   
 Illiterate 71.00 81.10 75.82
 Read & write 71.06 80.98 76.53
 Primary/preparatory 72.27 87.02 79.68
 Secondary and above 75.86 82.40 79.18
 Don’t know 73.36 79.85 76.72
Likelihood χ2 1.40  9.01  4.42 
Total 72.26 82.40 77.48
*P < 0.05.
aAl Wusta was not included due to the low population density and 
difficulty in accessing it.
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Table 3 Distribution of adolescents who knew that 2 years 
and over is the healthy period for birth spacing by 
sociodemographic characteristic and sex

Characteristic Boys (%) Girls (%) Total (n = 
    3114) (%) 

Age (years)   
 <16 74.35 70.93 72.21
 16- 69.44 74.05 72.03
 17- 73.95 79.13 76.64
 18- 75.65 84.08 79.90
 19 and above 74.36 80.64 76.77
Likelihood χ2 8.95   20.21* 20.05*

Secondary school grade   
 First 66.77 69.04 67.93
 Second 73.00 80.82 76.79
 Third 83.33 86.06 84.85
Likelihood χ2 38.82* 53.1* 90.77*

Regiona   
 Muscat 72.55 76.41 74.54
 Dhofar 72.53 83.24 78.75
 Ad Dakhliya 78.28 78.21 78.25
 North Ash Sharqiyah 75.85 72.95 74.23
 South Ash Sharqiyah 65.22 76.59 70.76
 North Al Batinah 67.96 74.78 71.55
 South Al Batinah 74.83 82.19 78.89
 Adh Dhahira 81.45 87.64 84.00
 Musandam 56.50 56.23 56.38
Likelihood  χ2 28.4* 27.79* 41.86*

Mother's education   
 Illiterate 77.04 78.78 77.90
 Read & write 68.93 78.06 74.23
 Primary/preparatory 72.18 79.53 76.22
 Secondary and above 72.58 79.07 75.80
 Don’t know 54.69 59.56 56.75
Likelihood  χ2 36.47* 21.48* 52.59* 

Father's education   
 Illiterate 76.97 78.35 77.62
 Read & write 74.30 76.79 75.68
 Primary/preparatory 74.43 78.92 76.70
 Secondary and above 73.67 82.33 78.03
 Don’t know 55.03 70.81 63.02
Likelihood  χ2 42.66* 11.931  44.34*
Total 73.18 77.90 75.60
*P < 0.05.
aAl Wusta was not included due to the low population density and 
difficulty in accessing it.
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Table 4 Distribution of adolescents who agreed that female genital cutting was healthy 
and important by sociodemographic characteristic and sex

Characteristic Boys (%) Girls (%) Total (n = 3114) (%)
  Highly  Agree Highly  Agree Highly  Agree
  agree  agree  agree

Age (years)      
 <16 43.04 32.47 46.26 31.69 45.03 31.99
 16- 48.22 29.53 46.61 32.08 47.31 30.97
 17- 46.12 38.50 45.09 37.73 45.58 38.10
 18- 47.58 34.42 44.36 34.14 45.93 34.27
 19 and above 44.11 36.66 44.64 34.03 44.31 35.65
Likelihood χ2                                                             6.69                                5.64                             13.6 

Secondary school grade      
 First 49.68 28.24 49.97 32.50 49.83 30.40
 Second 44.97 38.13 41.50 36.37 43.27 37.27
 Third 43.55 37.68 43.41 35.08 43.47 36.22
Likelihood χ2                                                          14.07*                            8.54                            14.41* 

Regiona      
 Muscat 52.96 29.90 39.43 30.35 46.01 30.13
 Dhofar 35.19 42.09 47.34 40.72 42.34 41.29
 Ad Dakhliya 50.72 30.59 50.05 35.75 50.39 33.17
 North Ash Sharqiyah 47.41 26.10 48.76 21.23 48.21 23.22
 South Ash Sharqiyah 55.24 35.11 50.80 38.37 53.06 36.71
 North Al Batinah 38.57 39.73 40.99 39.04 39.83 39.37
 South Al Batinah 47.28 36.45 48.05 35.81 47.71 36.09
 Adh Dhahira 44.48 31.13 49.16 26.57 46.40 29.26
 Musandam 38.78 45.68 36.23 60.29 37.65 52.15
Likelihood χ2                                                           32.25*                           65.82*                           70.67* 

Mother’s education      
 Illiterate 44.21 36.05 45.82 37.13 45.01 36.59
 Read & write 43.66 34.73 45.34 35.72 44.63 35.30
 Primary/preparatory 50.43 33.88 48.28 32.57 49.24 33.16
 Secondary and above 46.66 25.00 32.89 21.33 39.85 23.18
 Don’t know 58.60 27.79 42.42 28.45 51.88 28.06
Likelihood χ2                                                          16.72*                           43.21*                          42.69*

Father’s education      
 Illiterate 45.92 35.60 46.50 39.08 46.20 37.28
 Read & write 49.87 31.05 46.74 32.20 48.13 31.69
 Primary/preparatory 42.66 38.59 47.32 33.93 45.02 36.23
 Secondary and above 42.11 33.22 37.92 33.51 40.01 33.37
 Don’t know 54.12 30.78 44.44 35.94 49.17 33.42
Likelihood χ2                                                           12.44                           21.87*                          26.004*
Total 46.47 34.12 45.29 34.51 45.86 34.32
*P < 0.05.
aAl Wusta was not included due to the low population density and difficulty in accessing it.



58 La Revue de Santé de la Méditerranée orientale, Vol. 12, No 1/2, 2006

�ملجلة �لصحية لشر< �ملتوسط، منظمة �لصحة �لعاملية، �ملجلد �لثا: عشر، �لعد8�9 ١-٢، ٢٠٠٦ 

Discussion

The study indicates positive as well nega-
tive aspects of the knowledge and attitude 
of adolescents on a variety of subjects. It 
also provides insight into problems faced 
by the group and gives some indication of 
areas needing intervention, which could be 
addressed through information, education 
and communication activities.

Among the positive aspects are the good 
knowledge of modern contraceptives and a 
favourable attitude towards future use for 
child spacing. Although the average number 
of children desired by the girls was high (4.3 
children), it is lower than the figure reported 
by ever married women in the Oman Family 
Health Survey, 1995 (6.4 children) [7] and 
that reported by ever-married women in the 
National Health Survey, 2000 (5.5 children) 
[8].

The lack of adolescents’ reproductive 
health knowledge, primarily of puberty 
changes, sexuality and their STI vulner-
ability, needs to receive higher recognition 
[9]. For example, the fact that only 19% 
of the girls considered puberty changes 
normal needs to be addressed. In addition, 
only 23% knew about the changes before 
puberty. Adolescents are usually uncertain 
where to go to get appropriate information 
and services on reproductive health, inclu-
ding sexual health and family planning. This 
happens even when they know and learn 
about the dangers of certain practices and 
the need for practising safe sex and contra-
ception. Many issues related to reproductive 
health are still treated with a certain amount 
of secrecy and reticence in many parts of 
the world. For example, sexual health is a 
neglected component of reproductive health 
in Arab countries. This is in spite of the 
recommendations of experts, which stress 
complete frankness with adolescents, espe-
cially in the prepubescent period, in order 

to enable them to accept the natural changes 
in a healthy manner [10–12]. Consequently, 
girls in particular often meet these physical 
and emotional changes with apprehension. 
As regards STIs, a considerable percentage 
of adolescents sampled in other studies in 
developing and developed countries have 
reported being sexually experienced [10–
12]. Accordingly, knowledge gaps in the 
mode of transmission of STI, as revealed in 
the current study, need to be filled.

A negative aspect that needs special 
focus is the high rate of approval for female 
genital cutting by both sexes.

It should be noted that the findings of 
this survey cannot not be generalized to 
the entire adolescent population in Oman, 
as this was a school-based survey, although 
78.8% of adolescent population is enrolled 
in school and hence it is an easy population 
to access [13]. The reason for not inclu-
ding preparatory school adolescents in the 
study was based on our understanding that 
secondary-school adolescents would be 
more confident and bold in expressing their 
thoughts, feelings and views. To the best of 
our knowledge, this study is the first of its 
kind in a Gulf Cooperation Council country 
investigating adolescents’ knowledge and 
attitudes towards different reproductive 
health issues. It therefore provides the first 
real data on adolescents’ beliefs and prac-
tices that could be used policy-makers to 
address adolescent health, acknowledging 
the potential of adolescents to act as agents 
for social change. The current demographic 
trend of a rapidly growing young population 
will increase the impact of adolescent health 
issues. 

Areas needing improvement and change 
include adolescents’ knowledge of the 
physiological changes in puberty in both 
sexes, their concept of the ideal family 
size and their knowledge of the association 
of consanguinity and genetic disorders. 
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There is a need for an intersectoral, holistic 
approach to adolescent health involving 
all sectors including the health, education, 
youth, sports, social welfare sectors as well 
as the media. The formulation of a national 
policy for adolescents should be considered 
as a long-term requirement. A national 
intersectoral committee should be esta-
blished and charged with the responsibility 
of raising the quality of life of adolescents 
to prepare them for their future lives. [14] 
Finally, Senderowitz concluded in her 
review that adolescent reproductive health 
programmes should be designed to move 
from a scattered, one-time effort into a more 
sustainable and comprehensive effort using 
multiple interventions [1], a view which we 
wholly endorse. Programme planners must 
undertake preparatory actions to foster an 
enabling environment before introducing 
an adolescent reproductive health interven-
tion. Mass media and informal communica-
tion can be selectively used at all levels of 

programme readiness and development. 
Further research is needed to better under-
stand the potential for alternative venues 
to provide adolescent reproductive health 
education and services and ways in which 
programmes can be expanded, scaled up 
and evaluated.
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throughout the document is on adolescents in developing countries, 
and this means addressing nutritional problems that are common 
to high, middle, and low-income groups, as well as those that are 
spreading throughout the world as a result of globalization. Although 
much of the research into the various factors of nutritional risk in ado-
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ABSTRACT To investigate the differences between adolescent boys and girls, the rates of depression 
and associated factors were determined for secondary school adolescents in 2 different samples, 552 
in South Sharqiya, Oman, and 1577 in Alexandria, Egypt. Multivariate logistic regression models were 
used to investigate the correlates of depression. In Alexandria, the rate of having depressive symptoms 
in girls was almost double that in boys. In Oman, however, there was no significant difference. History of 
abuse during adolescence predicted depression in almost all the models. Poor relationship with parents 
affected girls more than boys in Alexandria and in the merged sample. Gender differences in rates or 
correlates of depression exist but may differ for different countries. 

La dépression chez les adolescents : différences sexospécifiques à Oman et en Égypte
RÉSUMÉ Afin d’examiner les différences entre adolescents et adolescentes, on a établi les taux de 
dépression et les facteurs associés pour des adolescents d’écoles secondaires dans 2 échantillons 
différents, 552 à Sharqiya Sud (Oman) et 1577 à Alexandrie (Égypte). Des modèles de régression lo-
gistique multivariée ont été utilisés pour étudier les corrélats de la dépression. À Alexandrie, le taux de 
symptômes dépressifs chez les filles était presque le double de celui des garçons.  À Oman, toutefois, 
il n’y avait pas de différence significative. Les antécédents de mauvais traitements durant l’adolescence 
permettaient de prédire la dépression dans presque tous les modèles. Les mauvaises relations avec 
les parents affectaient davantage les filles que les garçons à Alexandrie et dans l’échantillon fusionné. 
Il existe des différences sexospécifiques dans les taux ou les corrélats de la dépression mais elles 
peuvent varier d’un pays à l’autre. 
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Introduction

Gender differences in prevalence of mental 
disorders vary across age groups. Conduct 
disorder is the commonest psychiatric dis-
order in childhood; 3 times as many boys as 
girls are affected [1]. During adolescence, 
girls have a higher prevalence of depression 
and eating disorders, and engage more in 
suicidal ideation and suicide attempts than 
boys, who are more prone to engage in 
high-risk behaviours and are more likely to 
commit suicide [2–4]. In adulthood, women 
have a higher prevalence of most affective 
disorders and non-affective psychoses and 
men have higher rates of substance use      
disorders and antisocial personality disor-
der [5,6]. 

Unfortunately, “gender” is increasingly 
used inappropriately as a substitute for 
“sex”, particularly in the biomedical litera-
ture, a tendency which has created confu-
sion. Sex denotes biologically determined 
characteristics, while gender indicates 
culturally and socially shaped variations 
between men and women [7], and is related 
to how we are perceived and expected to 
think and act as women and men because of 
the way society is organized, not because of 
biological differences [8]. 

Gender-based differences may be bio-
medical (genetic, hormonal, anatomic, 
physiological), psychosocial (personality, 
coping, symptom reporting), epidemiologi-
cal (population-based risk factors) or even 
global. This last covers large-scale cultural, 
social, economic and political processes 
that ultimately produce differential health 
risks for women and men [9]. 

Gender analysis improves understanding 
of the epidemiology of health problems, 
detection and treatment of health problems 
in underreported groups and relevance of 
public health services, and also increases the 
potential for greater public participation in 

health [7]. Gender is a critical determinant 
of mental health and mental illness; gender 
differences in mental disorders extend 
beyond differences in the rates of various 
disorders and their differential time of 
onset or course, and include a number of 
factors that can affect risk or susceptibility, 
diagnosis, treatment and adjustment to 
mental disorder [10].

Gender differences in adult depression 
can also be seen in adolescents: girls are at 
least twice as likely to develop depressive 
disorders as adolescent boys [11]. Age at 
onset of depression and bipolar disorder is 
similar in males and females [12]; adoles-
cent girls have, however, been found to be 
significantly more likely to experience low 
and moderate levels of depression than ado-
lescent boys [13,14]. 

The aim of this work was to analyse the 
differences between adolescent boys and 
girls in the rates of depression and associ-
ated factors that increase risk of depression 
in 2 sets of data, from Alexandria, Egypt 
and South Sharqiya Region, Oman. 

Methods

Study subjects
A systematic, stratified, random sample 
technique was used to select students of 
both sexes from 18 secondary schools in 
South Sharqiya Region, Oman in a cross 
sectional school-based study carried out in 
1998 [15]. Using Epi-Info Statcalc, sample 
size was determined at 500 (N = 6071) at 
99.99% confidence. There were no refusals 
to participate. 

In the second set of data, using a simi-
lar sampling technique, 1577 adolescents 
were selected from 12 secondary schools 
representing the 6 districts of Alexandria, 
Egypt in school-based study carried out in 
1996 [16]. 
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Study tools
In the 2 studies, a self-report questionnaire 
was used to collect demographic and 
personal data and information on correlates 
of depression such as age, sex, birth order, 
number of family members, number of 
rooms in the respondents’ residence, 
history of organic illness in the year prior 
to the study, cigarette smoking, relationship 
of the respondent with parents and 
teachers, history of physical abuse during 
childhood and family history of organic 
illness or mental disorder. In addition, the 
Arabic version of the 27-item Children’s 
Depression Inventory [17], which covers 
an array of depressive symptomatology, 
was used. This is a self-report instrument 
that asks about symptoms of depression 
such as sleep disturbance, appetite loss, 
suicidal thoughts and general dysphoria 
that the respondent had experienced during 
the preceding 2 weeks. Each item consists 
of 3 brief statements that describe a range 
of endorsement from normal response 
to indications of moderate depressive 
symptoms or severe depressive symptoms. 
The items are scored 0, 1 and 2 respectively, 
yielding a range from 0 to 54. The higher 
the total score, the higher the level of 
depressive symptoms. The cut-off value for 
depression in both groups was a score above 
the 90th percentile, i.e. the upper tenth of 
the scores. The inventory can also be used 
to define caseness, with adolescents scoring 
above the 90th percentile identified as 
depressed cases. The inventory’s test-retest 
reliability was 0.9.

The Arabic Social Class Scale, which 
depends on the parents’ education level, 
parents’ occupation and crowding index 
(number of family members divided by 
number of closed rooms in their accommo-
dation) of the study subjects was also used 
in the 2 sets of data [18].

Data processing and statistical 
analysis
Data coding, entry and management was 
done using Epi-Info statistical program fol-
lowed by data analysis using SPSS for Win-
dows, version 6. Logistic regression models 
for each data set were constructed for the 
whole sample, the male sub-sample and 
the female sub-sample to compare between 
factors associated with depression. Then, 
the 2 data sets were combined (merged) 
and logistic regression models were also 
constructed for the new merged sample as 
well as for each sex separately. The depen-
dent binary variable (output variable) was 
depression (normal = 0, depressed = 1); 
the independent (or explanatory) variables 
included dichotomous variables, e.g. physi-
cal abuse during childhood (no = 1, yes 
= 2), categorical variables, e.g. adolescent–
parents relationship (good = 1, not good 
= 2, very bad = 3) and continuous variables, 
e.g. social class score (0–25). The odds ra-
tio of each variable significantly associated 
with depression was adjusted for age, sex 
(only for the whole sample) and social class 
as well as the other variables in the model to 
adjust for confounding between variables. 
The odds ratio shows the change in the 
odds of depression when the independent 
variable changed from 1 to 2 or the next 
category. P-value < 0.05 was considered 
significant.

Ethical issues and pretest
Confidentiality was maintained as no direct 
or indirect identification was used. Verbal 
consent was obtained from the adolescent 
participants as well as the school headmas-
ters. Pretesting of the questionnaire was 
conducted on 100 students of both sexes 
before running the studies.
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Results

In Alexandria, mean age [standard 
deviation (SD)] of the study group was 
15.82 (1.31) years; 49.8% were boys. Girls 
(12.8%) were significantly more likely to 
be depressed than boys (7.0%) using the 
same cut-off score at > 90th percentile 
(likelihood χ2 = 14.935, P < 0.001). 
The difference between the 2 sexes was 
manifested in the correlates of depression 
as well as in rates mentioned above. Female 
sex, older age, poor relationship with 
parents, good relationship with teachers, 
history of physical abuse during childhood 
and personal history of organic illness 
were correlates of depression in the whole 
sample. Comparing the predictors for boys 
and girls, 2 variables, relationship with 
teachers and personal history of organic 
illness were associated with depression 
for each sex and for the whole sample. For 
girls, age, relationship with parents and 
current cigarette smoking were exclusive 
predictors while history of physical abuse 
was exclusive for boys. The odds ratios 
and confidence intervals of the significant 
predicting variables are shown in Table 1. 

The mean age (SD) of the Omani par-
ticipants was 16.99 (0.99) years; 48.0% 
were boys. Table 2 shows the predicting 
variables of depression among Omani ado-
lescents. Boys (10.6%) were more likely to 
be depressed than girls (7.7%) (likelihood χ2 
= 0.236, P = 0.240). Good relationship with 
teachers, history of physical abuse, fam-
ily history of mental disorder and personal 
history of organic illness were correlates of 
depression for the whole sample. Compar-
ing the predictors of depression for boys 
and girls, history of physical abuse was the 
only common predictor for both sexes. For 
girls, age, poor relationship with teacher 
and fa-mily history of mental disorder were 
exclusively predictive whereas current ciga-
rette smoking was exclusive for boys.

The next step was to merge the 2 sets 
of data and run logistic regression models 
as above but controlling also for the coun-
try (Oman = 1, Egypt = 2). For the overall 
sample almost all the variables predicted 
depression except family history of organic 
illness and country of data set, denoting that 
neither of the 2 countries were more likely 
to have more depressed adolescents in their 
data set controlling for other confounders. 
Physical abuse, personal history of organic 
illness, family history of mental disorders 
and good relationship with teachers were 
common correlates for both sexes. For 
males, country was significantly associated 
with adolescent depression; according to 
the odds ratios, boys in Alexandria were 
less likely to be depressed than Omani 
boys. Age, poor relationship with parents 
and smoking were exclusively associated 
with depression among females (Table 3).

Discussion

Distinguishing biological and social factors 
while exploring their interactions, and 
being sensitive to how gender inequality 
affects health outcomes is what we mean 
by a gender approach to health. It provides 
guidance for the identification of appropriate 
responses from the health care system 
and from public policy. The current study 
indicates that male and female adolescents 
share common social risks correlated to 
their depressive symptomatology. It also 
demonstrates that each sex has its own 
exclusive risk factors and gender diffe-
rences in rates and that correlates of depres-
sion differ also by country and culture. This 
occurs because biology never acts alone to 
determine health inequities. Social determi-
nants, including gender, exacerbate biologi-
cal vulnerabilities and interact in additive 
or multiplicative way with other social 
markers [19].
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Table 1 Odds ratios for predictors of depression in male and female adolescents in Alexandria 
by logistic regression

Variable All Males Females 
  OR 95% CI OR 95% CI OR 95% CI

Relations with parents      
 Good = 1 1  NS  1 
 Poor = 2 2.21 1.49–3.30 NS  3.19 1.88–5.38
 Very bad = 3 4.49 2.29–8.80 NS  10.05   4.20–24.06

Physical abuse      
 No = 1 1  1  NS 
 Yes = 2 2.13 1.45–3.13 3.06 1.71–5.47 NS 

Family history of organic 
disease      
 No = 1 NS  NS  NS 
 Yes = 2 NS  NS  NS 

Personal history of organic 
disease      
 No = 1 1  1  1 
 Yes = 2 4.11  2.5–6.74 3.60 1.63–8.12 5.33  2.81–10.08

Family history of mental 
disease      
 No = 1 NS  NS  NS 
 Yes = 2 NS  NS  NS 

Relations with teacher      
 Good = 1 1  1  1 
 Poor = 2 0.23 0.11–0.47 0.21 0.08–0.56 0.22 0.07–0.66
 Very bad = 3 0.35 0.18–0.67 0.31 0.13–0.74 0.36 0.13–1.00

Cigarette smoking      
 No = 1 NS  NS  1 
 Yes = 2 NS  NS  2.2 1.22–4.02

Age (years)      
 14 – 1  NS  1 
 15 – 1.7 0.88–3.30 NS  2.24 0.89–5.65
 16 – 2.02 1.01–4.05 NS  2.53 0.97–6.57
 17 – 2.33 1.20–4.53 NS  3.86 1.58–9.53
 18 – 2.54 1.16–5.56 NS  3.81   1.24–11.66
 19+ 4.37   1.56–12.23 NS  8.78 1.64–46.95

Sex      
 Male = 1 1  –  – 
 Female = 2 1.79 1.22–2.61 –  – 

Birth order (1–9) NS  NS  NS 

Social class score (0–25) NS  NS  NS 
OR = odds ratio. 
CI = confidence interval.
NS = not significant.
– not applicable.
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Table 2 Odds ratios for predictors of depression in male and female adolescents in Oman by 
logistic regression

Variable All Males Females 
  OR 95% CI OR 95% CI OR 95% CI

Relations with family       
 Good = 1 NS  NS  NS 
 Poor = 2 NS  NS  NS 
 Very bad = 3 NS  NS  NS 

Physical abuse      
 No = 1 1  1  1 
 Yes = 2 5.18 2.63–10.22 3.96 1.64–9.56 11.56 3.41–39.17

Family history of organic 
disease      
 No = 1 NS  NS  NS 
 Yes = 2 NS  NS  NS 

Personal history of organic 
disease      
 No = 1 1  NS  NS 
 Yes = 2 3.35 1.26–8.93 NS  NS 

Family history of mental 
disease      
 No = 1 1  NS  1 
 Yes = 2 5.16 2.07–12.84 NS  22.04 5.04–96.38

Relations with teacher      
 Good = 1 1  NS  1 
 Poor = 2 0.17 0.02–1.33 NS  13.18a 0.0–165e38

 Very bad = 3 0.58 0.07–4.44 NS  57.10a 0.0–165e38

Cigarette smoking      
 No = 1 NS  1  NS 
 Yes = 2 NS  2.88 1.10–7.55 NS 

Age (years)      
 14 – NS  NS  NS 
 15 – NS  NS  NS 
 16 – NS  NS  NS 
 17 – NS  NS  NS 
 18 – NS  NS  NS 
 19+ NS  NS  NS 

Sex      
 Male = 1 NS  –  – 
 Female = 2 NS  –  – 

Birth order (1–9) NS  NS  NS 

Social class score (0–25) NS  NS  NS 
OR = odds ratio. 
CI = confidence interval.
NS = not significant.
– not applicable.
aNot significant: CI starts from 0.0.
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Table 3 Odds ratios for predictors of depression in male and female adolescents in Oman and 
Alexandria by logistic regression, merged data

Variable All Males Females
  OR 95% CI OR 95% CI OR 95% CI

Relations with family       
 Good = 1 1  NS  1 
 Poor = 2 1.83 1.29–2.58 NS  2.28 1.43–3.63
 Very bad = 3 2.64 1.46–4.79 NS  4.31 1.92–9.66

Physical abuse      
 No = 1 1  1  1 
 Yes = 2 2.57 1.85–3.58 3.21 1.98–5.22 2.29 1.47–3.58

Family history of organic disease      
 No = 1 NS  NS  NS 
 Yes = 2 NS  NS  NS 

Personal history of organic disease      
 No = 1 1  1  1 
 Yes = 2 3.66 2.37–5.65 3.19 1.65–6.11 4.35 2.41–7.88

Family history of mental disease      
 No = 1 1  1  1 
 Yes = 2 2.11 1.30–3.40 2.29 1.05–5.04 1.97 1.05–3.70

Relations with teacher      
 Good = 1 1  1  1 
 Poor = 2 0.22 0.11–0.42 0.19 0.09–0.39 0.19 0.07–0.55
 Very bad = 3 0.41 0.22–0.75 0.36 0.16–0.76 0.43 0.16–1.18

Cigarette smoking      
 No = 1 1  NS  1 
 Yes = 2 1.69 1.120–2.56 NS  2.16 1.20–3.88

Age (years)      
 14 – 1  NS  1 
 15 – 1.73 0.89–3.34 NS  2.5 0.98–6.39
 16 – 2.04 1.05–3.97 NS  2.81 1.10–7.19
 17 – 2.21 1.16–4.2 NS  3.44 1.38–8.55
 18 – 3.12 1.57–6.22 NS  4.73 1.90–11.77
 19+ 2.88 1.15–7.17 NS  4.43 1.01–19.41

Sex      
 Male = 1 1  –  – 
 Female = 2 1.47 1.06–2.05 –  – 

Birth order (1–9) NS  NS  NS 

Social class score (0–25) NS  NS  NS 

Country      
 Oman = 1 NS  1  NS 
 Egypt = 2 NS  0.52 0.34–0.80 NS 
OR = odds ratio. 
CI = confidence interval.
NS = not significant.
– not applicable.
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In the current study, adolescent boys 
in the Alexandria set of data were sig-
nificantly less likely to be depressed than 
girls. This is consistent with the findings of 
Nolen–Hoeksema et al. Women experience 
depression more often than men, whether 
depression is indexed by levels of depres-
sive symptoms or by diagnosed unipolar 
depressive disorders [20]. This gender dif-
ference in depressive symptoms appears 
to emerge in early adolescence and then 
remain throughout adult life [21]. Kandel 
and Davies explained this by masked de-
pression and increased delinquency among 
boys compared with girls [22].

In the Omani set of data, boys were 
unexpectedly (but non-significantly) more 
likely to have depressive symptoms than 
girls in bivariate analysis. Gender difference 
in the presence of depressive symptoms was 
eliminated after controlling for other vari-
ables. This seems to be consistent with what 
Takakura and Sakihara found in their study 
[23]. Allgood-Merten, Lewinsohn and Hops 
also found that the association between gen-
der and Center for Epidemiological Studies 
Depression Scale score was reduced to a 
non-significant level after controlling for 
differences between girls and boys in psy-
chosocial variables [13]. Moreover, there 
was a tendency for boys to show more sta-
ble or persistent depressive symptoms than 
girls in other studies [24,25]. Examining the 
correlates of symptoms of depressed mood 
among adolescents in 2 dramatically diffe-
rent cultures (China and the United States of 
America), Greenberger et al. concluded that 
gender differences in depressive symptoms 
were greater among the American youths 
[25]. 

Abdel-Khalek and Soliman adminis-
trated the Arabic Children’s Depression 
Inventory in a version re-translated back 
into English to a sample of 535 American 
school students (11–18 years old). They 

found that differences by sex on the inven-
tory total score were not statistically signifi-
cant [26]. In Kuwait, it was noted that boys 
who had lost a family member in the 1990 
Gulf War were significantly more likely to 
have depressive symptoms than girls. Boys 
had a higher mean score on the Arabic Chil-
dren’s Depression Inventory than girls [27]. 
Compas et al. found that gender differences 
were moderate in magnitude and consistent 
in referred youths, with referred girls scor-
ing higher than referred boys on measuring 
depression, whereas gender differences in 
non-referred adolescents were either non-
significant or small in magnitude [28].

How can the gender difference in de-
pressive symptoms be explained? Chronic 
strain, low mastery, and rumination were 
each more common in women than in 
men and mediated the gender difference 
in depressive symptoms [20]. However the 
researchers questioned whether this finding 
could be generalized to explain gender dif-
ferences in depressive disorders. They sus-
pected that depressive disorders in women 
may be more closely tied to trauma than to 
everyday strain. Others have indicated that 
gender differences in depression symptoms 
may largely be the result of higher levels of 
self-esteem among males [29]. Rice, Harold 
and Thapar found that depressive symptoms 
in adolescents, particularly when self-rated, 
were significantly genetically determined. 
Genetic factors were of greater importance 
for boys, whereas common environmental 
influences were of less importance [30]. 
In another study, preadolescent, boys had 
higher levels of self-reported depressive 
symptoms than girls. Levels in girls in-
creased rapidly in early adolescence, but 
in boys it either increased only slightly or 
remained stable [31]. According to Wich-
strom, this is explained in part by increased 
developmental challenges for girls; pubertal 
development, dissatisfaction with weight 
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and attainment of a mature female body, and 
increased importance of feminine sex-role 
identification [32]. Ge, Conger and Elder 
agreed, showing that early-maturing girls 
represented the group with the highest rate 
of depressive symptoms in their study [33]. 

In the current study, age was significant-
ly associated with depression in the Alex-
andria sample, but not the Omani sample 
(where there was no difference between the 
sexes). Poli et al. also found that younger 
adolescents scored lower than older adoles-
cents [34]. Age did not play any significant 
role in predicting depression in the Omani 
sample or in the male sub-sample. Twenge 
and Nolen-Hoeksema argued that not all 
studies of self-reported depression symp-
toms in community samples of children 
and adolescents have found this age–sex 
interaction [35].

Another important predictor of depres-
sion in the female sub-sample from Alexan-
dria and the Egyptian merged set, the Omani 
male sub-sample and the overall merged set 
was cigarette smoking. These findings are 
consistent with those of a number of other 
studies [35–37]. Adolescents with symp-
toms of depression were more likely to start 

smoking, to smoke more and to continue 
smoking as young adults [36]. Smokers 
with mild or major depression found it hard 
to quit smoking [37–39]. 

A poor relationship between adolescents 
and their parents seemed to affect girls 
more than boys in the Alexandria set of 
data and the merged set of data. Patten et 
al. concluded that lack of perceived parental 
social support is strongly related to depres-
sive symptoms. Girls appeared particularly 
vulnerable if they lived in a non-supportive 
household [40]. Moreover, a poor relation-
ship with parents may lead to physical abuse 
of the child; this was a variable significantly 
associated with adolescent depression in al-
most all the models in the current study, and 
is a finding supported by many other studies 
[41–43].

To conclude, gender differences in 
rates or correlates of depression exist but 
differ according to the country. Depression 
prevention programmes should be tailored 
for each country to take such differences 
into considerations. Reducing cigarette 
smo-king among adolescents should be 
a focus of interventions for prevention of 
depression [37].
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ABSTRACT A study was made of post-traumatic stress disorder in 200 children aged 7–11 years who 
had witnessed a public hanging next to their school in Isfahan, Islamic Republic of Iran. A standard 
checklist was completed through interviews with the children’s parents 3 months after the event. 
Post-traumatic stress disorder symptoms were identified in 104 children (52%), with 88 suffering re-
experiences, 24 avoidance and 62 hyperarousal. The mean stress severity according to the Child Post-
Traumatic Stress Reaction Index was 39.1, indicating a moderate to severe severity of stress. The study 
highlights the serious emotional effects on children who witness traumatic events.

État de stress post-traumatique chez des enfants ayant assisté à une pendaison publique en 
République islamique d’Iran
RÉSUMÉ Une étude a été réalisée sur le syndrome de stress post-traumatique chez 200 enfants 
âgés de 7-11 ans qui ont assisté à une pendaison publique à proximité de leur école à Ispahan (Ré-
publique islamique d’Iran). Une liste de référence a été remplie lors d’entrevues avec les parents des 
enfants trois mois après l’événement. Des symptômes liés à un état de stress post-traumatique ont été 
identifiés chez 104 enfants (52 %), dont 88 souffraient de reviviscence, 24 d’évitement et 62 d’hyper-
excitation. La sévérité moyenne du stress selon l’échelle d’hétéroévaluation Child Post-Traumatic 
Stress Reaction Index était de 39,1, ce qui indique une sévérité modérée à grave du stress.  L’étude met 
en évidence les effets psychologiques considérables sur les enfants qui sont témoins d’événements 
traumatiques.
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Introduction

By definition, post-traumatic stress disorder 
(PTSD) can emerge following exposure to 
a traumatic event. Exposure takes many 
forms including direct victimization or indi-
rect exposure through witnessing traumatic 
events such as accidents, domestic violence, 
murder, terrorism and war [1]. The defin-
ing characteristic of a traumatic event is its 
capacity to provoke fear, helplessness or 
horror in response to the threat of injury or 
death. Events that give rise to PTSD typi-
cally involve interpersonal violence (e.g. 
rape, assault and torture) or exposure to 
life-threatening accidents (e.g. motor ve-
hicle accidents) or disasters (e.g. fires and 
earthquake) [2]. 

For the diagnosis of PTSD, a person 
must have been exposed to an extreme trau-
matic stressor to which he or she responded 
with fear, helplessness or horror and to have 
3 distinct types of symptoms consisting of 
re-experiencing of the event, avoidance of 
reminders of the event and hyperarousal, for 
at least 1 month [3]. 

People who are exposed to traumatic 
events are at risk for PTSD as well as for 
major depression, panic disorder, general-
ized anxiety disorder and substance abuse, 
as compared with those who have not expe-
rienced traumatic events [4]. A number of 
factors contribute to the outcome following 
trauma, including aspects of the event and 
the exposure; the characteristics of the vic-
tim and family; and sociocultural factors.

Studies of PTSD around the world 
have been made on children experien-
cing a variety of traumatic events. Among 
child survivors of road traffic accidents in 
the United Kingdom, 33% met the criteria 
for PTSD, with even more showing sub-
threshold clusters of distressing symptoms. 
After 6 months, 1 in 6 still presented with 
full-blown PTSD [5]. A study of adolescent 

victims of a severe earthquake in Taiwan 
showed the incidence of PTSD symptoms 
was 7.0% in girls and 5.2% in boys [6]. 
Exposure to violence in the United States 
had a significant positive association with 
depression, anger, anxiety, dissociation and 
PTSD in 3735 students in grades 9 to 12 [7]. 
A study of 121 Palestinian children living in 
an area of bombardment showed that 54% 
suffered severe, 34% moderate and 11% 
mild and doubtful levels of PTSD, with girls 
more vulnerable [8]. Many studies have 
been made of children who have witnessed 
domestic violence [9–19], showing they 
can exhibit an increase in externalizing 
behaviours such as aggression, conduct 
disorders and impulsivity [16,17] and may 
have symptoms of PTSD [18,19]. 

In the Islamic Republic of Iran, a per-
son who is sentenced to execution may 
be hanged in a public place. This study 
was conducted to measure the frequency 
of PTSD signs and symptoms among the 
primary school pupils who watched a pub-
lic hanging of a criminal in Isfahan city, 
Islamic Republic of Iran. 

Methods

This is a simple descriptive study carried out 
on children aged 7 to 11 years in a primary 
school located in the centre of Isfahan. On 
26 March 2002, a male criminal, sentenced 
to death by the courts, was hanged next to 
a school. About 250 pupils were reported to 
have watched the scene. 

Study tools
The study focussed on defining the rela-
tive frequency of PTSD signs among the 
children who had watched the execution, 
the number and percentage of traumatized 
children with chronic PTSD according to 
the American Psychiatric Association’s Di-
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agnostic and Statistical Manual of Mental 
Disorders (DSM-IV) scale [1] and the se-
verity of PTSD symptoms according to the 
Child Post-Traumatic Stress Reaction Index 
(CPTSD-RI) [20].

A PTSD symptoms checklist was com-
piled, based on DSM-IV criteria [3]. The 
main symptoms of PTSD in DSM-IV are:
• Re-experiencing: recurrent and intrusive 

distressing recollections of the event; re-
current distressing dreams of the event; 
sudden acts; intense psychological dis-
tress on exposure to events that symbo-
lize the event.

• Avoidance: avoiding thoughts associ-
ated with the event; avoiding activities 
that arouse recollections of the event; 
inability to recall the event; diminished 
interest in activities; feeling of detach-
ment from others; restricted range of 
affect; sense of foreshortened future.

• Arousal: difficulty falling asleep; irrita-
bility; difficulty concentrating; hyper-
vigilance; exaggerated startle response; 
physiological reactivity on exposure to 
events that symbolize the event.
The severity of PTSD symptoms 

was evaluated by using the self-reported 
CPTSD-RI [20], a 20-item scale assessing 
post-traumatic stress reaction in children 
and adolescents. The CPTSD-RI has been 
used to assess children’s reaction to suf-
fering a natural disaster (e.g. earthquake). 
Prior research has suggested criteria for 
defining levels of PTSD symptoms based 
on total CPTSD-RI scores [21,22]. The 
frequency of occurrence of symptoms was 
rated by parents on a 5-point Likert scale, 
ranging from 0 (none) to 4 (most of the 
time). Prior comparisons of CPTSD-RI 
scores with a diagnosis of PTSD in clinical 
populations have suggested the following 
criteria: 0–11 doubtful; 12–24 mild; 25–36 
moderate; 40–59 severe; 60–80 very severe 

[23]. Previous findings have indicated that 
a score of 40 or above is highly associated 
with a diagnosis of PTSD [24]. Test–retest 
reliability for the CPTSD-RI was assessed 
by the authors [25]. 

Study methods
The children who had witnessed the execu-
tion were identified and invitations were 
sent to all their parents informing them 
about the goals of study. Consent was ob-
tained and the research was carried out with 
a total of 200 subjects who agreed to coop-
erate with the study. Pupils experiencing 
any other acute traumas during past year or 
those who had been referred to a psychiatric 
clinic or those not watching the execution 
scene were all excluded from the study.

A psychiatrist completed the PTSD 
symptoms checklist in a clinical psychiatric 
interview with each child and his/her pa-
rents to diagnose the frequency of symptoms 
of PTSD. The CPTSD-RI test was done by 
a psychologist to evaluate the severity of 
PTSD symptoms. Both checklists were 
completed 3 months after the trauma.

Data about the demographic characteris-
tics of the children (family size and parent’s 
educational level) were also gathered.

The data were analysed by descriptive 
statistics.

Results

Overall, 104 out of 200 children (52%) who 
had witnessed the hanging showed at least 
one of the symptoms of PTSD 3 months 
after the event. Of the total children, 44 
(22%) showed re-experiencing, 18 (9%) hy-
perarousal, 20 (10%) re-experiencing plus 
hyperarousal and 24 (12%) re-experiencing 
plus hyperarousal plus avoidance (Table 1). 
There were 24 (12%) pupils diagnosed as 
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having chronic PTSD according to DSM-IV 
scales.

The most common of the re-experienc-
ing symptoms, suffered by 29% of the total 
children, was recurrent and intrusive dis-
tressing recollections of the event, followed 
by severe physical reactions, for 20% of chil-
dren (Table 2). A total of 14% experienced 
intense psychological distress at exposure 
to events that symbolized or resembled an 
aspect of the traumatic event and 12% had 
recurrent distressing dreams of the event. 
The most common avoidance symptom was 
diminished interest in significant activities 
(16% of all children) followed by feelings 
of detachment/estrangement from others 
(12%). The most common hyperarousal 
symptoms were irritability or outbursts of 
anger (28%), exaggerated startle response 
(22%) and hypervigilance (22%).

Of the 88 children with re-experiencing, 
the lowest prevalence of PTSD symptoms 
(5%) was for children whose parents had 
education higher than a bachelor’s degree. 
Among the 62 pupils with arousal, the 
lowest prevalence (2%) was for children 
whose parents had education higher than 

bachelor’s degree, while the highest (25%) 
was for parents with education below high 
school (P < 0.05). Among the children with 
re-experiencing, the prevalence was higher 
among those in families with 4 members. 
Among the children with avoidance or hy-
perarousal the highest prevalence was for 
those with 3 to 4 family members.

The mean stress severity was 39.1 (stan-
dard deviation 3.7) according to CPTSD-
RI. The majority of pupils had stress from 
moderate to severe levels (Table 3): 35% 
moderate (score 25–39) and 40 very severe 
(score 40–59). 

Discussion

This study was undertaken to estimate the 
prevalence of PTSD in children after wit-
nessing a public hanging. Over half of the 
children witnessing the traumatic event 
manifested at least 1 symptom of PTSD 
3 months later. The highest prevalence 
of symptoms was for re-experiencing, in 
the form of recurrent and intrusive dis-
tressing recollections of the event, and for 
hyperarousal, in the form of irritability 
and anger. Furthermore, 12% of the chil-
dren showed chronic PTSD according to 
DSM-IV criteria, coinciding with statistics 
already reported in psychiatric reference 
textbooks [26]. This result is comparable to 
the study of Fein et al. who reported that in 
an emergency department on follow-up as-
sessment, 15% of patients reported signifi-
cant post-traumatic stress symptoms [27]. 
The American Psychiatric Association and 
other authors have estimated that the life-
time prevalence of PTSD in the general 
population ranges from 1% to 14% [1].

The findings of our study suggest that 
the children had really experienced a trau-
matic event. Witnessed violence is verbal 
or physical violence that is heard or seen by 

Table 1 Frequency distribution of chronic 
post-traumatic stress disorder symptoms 
among Iranian children witnessing a 
traumatic event 

Symptom No. %

Re-experiencing 44 22

Avoidance 0 0

Hyperarousal 18 9

Re-experiencing + 
 hyperarousal 20 10

Re-experiencing + 
 hyperarousal + 
 avoidance 24 12

No symptoms 96 48

Total 200 100



76 La Revue de Santé de la Méditerranée orientale, Vol. 12, No 1/2, 2006

�ملجلة �لصحية لشر< �ملتوسط، منظمة �لصحة �لعاملية، �ملجلد �لثا: عشر، �لعد8�9 ١-٢، ٢٠٠٦ 

a child [12]. Exposure to domestic violence 
has short- and long-term effects on a child’s 
emotional, social and cognitive develop-
ment [15]. Children who witness parental 
homicides are emotionally traumatized, 
stigmatized and deeply scarred by a terrify-
ing event. They often exhibit debilitating 

symptoms comparable to those of PTSD 
[19]. As attention is focused on the deceased 
and on the perpetrator of the crime, the 
children who are witnesses inadvertently 
become the neglected victims [19]. 

Kilpatrick et al. examined variables that 
might mediate PTSD in child witnesses to 

Table 2 Frequency distribution of chronic post-traumatic 
stress disorder symptoms by category of symptom 

Symptom No.a %
   (n = 200)

Re-experiencing symptoms  
 Recurrent and intrusive distressing 
 recollections of the event 58  29
 Severe physical reactions 40 20
 Suddenly acts or feels as if the 
 traumatic event was recurring 32 16
 Intense psychological distress at 
 exposure to events that symbolized 
 or resembled an aspect of the 
 traumatic event 28 14
 Recurrent distressing dreams of 
 the event 42 12

Avoidance symptoms  
 Markedly diminished interest in 
 significant activities 32 16
 Feelings of detachment/
 estrangement from others 24 12
 Efforts to avoid activities or 
 situations that arouse recollections 
 of the trauma 20 10
 Sense of foreshortened future 20 10
 Inability to recall an important 
 aspect of the trauma 16 8
 Restricted range of affect 14 7
 Efforts to avoid thoughts or feelings 
 associated with the trauma 24 2

Hyperarousal symptoms  
 Irritability or outbursts of anger 56 28
 Hypervigilance 44 22
 Exaggerated startle response 44 22
 Difficulty concentrating 38 19
 Difficulty falling or staying asleep 34 17
aSome cases had more than 1 symptom.
n = total number of respondents.
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domestic violence [28]. The findings indi-
cated that the impact of witnessing domestic 
violence in terms of PTSD is not mediated 
by factors such as maternal emotional well-
being, age or sex of the child, or the child’s 
style of coping with parental conflict. They 
suggested that all domestic violence may 
have severe and long-term impact on child 
witnesses [28]. A sample of children aged 
6–12 years, of whom 20 had witnessed 
domestic violence and 15 had not, was 
examined for symptoms of PTSD, and wit-
ness status was found to be a significant 
predictor of PTSD [29]. 

Children exposed to violence through 
wars and other conflicts are also at risk. A 
study of PTSD in children who had wit-
nessed violence interviewed 50 preschool 
children from 47 Iranian families living as 
refugees in Sweden. The prevalence of a 
PTSD diagnosis (according to DSM-III-R) 
increased from 2% to 21% in the 42 chil-
dren with traumatic exposure through war 
and political persecution, and the amount of 
traumatic exposure was strongly related to 
the prevalence of PTSD. At follow-up 2.5 
years later 23% of the children with trau-
matic exposure still met the full criteria of 
PTSD [30]. In another study of 311 refugee 
children from the Middle East in Denmark 

who had been exposed to conditions of war 
and had witnessed violence, about two-
thirds of the children were reported to suffer 
from anxiety and about 30% from sleep 
problems [31].

Carson et al. examined whether wit-
nessing death and injury could produce 
psychophysiologically responsive PTSD. 
Comparisons were made between 17 medi-
cation-free female Vietnam nurse veterans 
with a diagnosis of current PTSD related to 
their military service and 21 who never had 
PTSD. Nurses with PTSD showed signifi-
cantly larger physiological responses than 
non-PTSD nurses only during imagery of 
military-related nursing events. The groups’ 
self-reported emotional responses did not 
differ during imagery. Psychophysiological 
results support the proposition that witnes-
sing death and serious injury to others is 
sufficiently stressful to cause PTSD [32]. 
Events that involve interpersonal violence 
give rise to PTSD more often than events 
such as motor vehicle accidents and natural 
disasters [26]. For example, PTSD deve-
loped in 55% of persons who reported being 
raped, as compared with 7.5% of those 
involved in accidents and 2% of those who 
learned of traumatic events [26]. One study 
reported that PTSD developed in approxi-
mately 14% of those who experienced the 
sudden, unexpected death of a loved one, 
making this event the single most frequent 
traumatic event to occur in both men and 
women, accounting for 39% of cases of 
PTSD in men and 27% of cases in women 
[26]. 

In our study, a lower prevalence of re-
experiencing the trauma was associated 
with higher parents’ educational level. This 
result is opposite to the results of Qouta who 
studied Palestinian children exposure to 
military violence and concluded that those 
most vulnerable to avoidance symptoms 
were children whose mothers were better 

Table 3 Stress severity of post-traumatic 
stress disorder symptoms among Iranian 
children witnessing a traumatic event, 
according to Child Post-Traumatic Stress 
Reaction Index (CPTSD–RI) scores  

CPTSD-RI  Severity  No. %
score   (n = 200)

0–11 None 36 18

12–24 Mild 12 6

25–39 Moderate 70 35

40–59 Severe 80 40

> 60 Very severe 2 1
n = total number of respondents.
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educated [8]. There was also a relation be-
tween larger family size and the prevalence 
of symptoms of PTSD. Thus, risk factors 
for developing of PTSD in children may 
be a low level of parents’ education and a 
higher number of family members. Low 
socioeconomic level is one of the risk fac-
tors for PTSD [26]. 

North et al. describe a 1-year follow-up 
study of survivors of a mass shooting inci-
dent [33]. In the acute post-disaster period, 
28% of subjects met the criteria for PTSD 
and 18% of subjects qualified for another 
active psychiatric diagnosis. At follow-up, 
24% of patients reported a history of PTSD 
(17% were currently symptomatic), and 
12% another current psychiatric disorder. 
Their study suggests that disaster research 
that conducts single interviews at the time 
of the incident or a year later may overlook 
a significant portion of PTSD. The consid-
erable diagnostic co-morbidity found in this 
study was a robust predictor of PTSD at 
any time after the disaster. Disaster survi-
vors with a psychiatric history, especially 
depression, may be most vulnerable to de-
veloping PTSD and therefore may deserve 
special attention from disaster mental health 
workers [33]. 

Most of the children in the present study 
had moderate or severe severity of stress 

using the CPTSD-RI. The range of severity 
of the symptoms is very wide in different 
studies. A study found 54% of Palestinian 
children exposed to military violence suf-
fered severe levels of PTSD [8]. Shannon et 
al. using the CPTSD-RI reported mild reac-
tion scores (mean 21.7) among children and 
adolescents 3 months after hurricane Hugo 
(a severe hurricane in 1989, causing exten-
sive damage throughout the state of South 
Carolina) and estimated that 5% had PTSD. 
Belter et al. reported moderate CPTSD-RI 
scores (range 26.9–35.1) among children 
5 months after the hurricane. Garrison et 
al. also reported moderate scores (range 
26–35) on the CPTSD-RI 1 year after the 
hurricane and estimated that 5% of the ado-
lescents met DSM-III-R criteria for PTSD 
[25]. The CPTSD-RI score in the current 
study (mean 39.1) was lower than 6 months 
after hurricane Hugo (mean 58.6) and also 
the 1.5 year post-earthquake CPTSD-RI 
score of adolescents (mean 54.2). 

In summary, parents, teachers and social 
managers in the Islamic Republic of Iran 
need to pay more attention to potentially 
stressful events that may be experienced by 
children such as witnessing violent acts or 
being involved in traumatic events. 
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Correction
Coronary heart disease risk-factor profile in a lower middles class urban community in Pakistan. K. Aziz, 
S. Aziz, Najma Patel, A.M.A. Faruqui and H. Chagani. Eastern Mediterranean Health Journal, 2005, Vol. 
11, No. 3, pages 258–272. 
There were 2 errors in the abstract. The corrected abstract is shown below.

ABSTRACT We determined the risk-factor profile and prevalence of coronary heart disease in Me-
troville, a lower middle class urban community in Karachi, and compared them to the Pakistan health 
survey PNHS 1990–94, and the US health and nutrition survey 1988–94 NHANES111. Subjects < 18 
years and pregnant women were excluded as were people with extreme ranges BMI, heart rate, height 
and waist. The prevalence of hypertension was 23% in men and women, hypercholesterolaemia was 
17% in men and 22% in women (P < 0.001). Hyperglycaemia was present in 5% of men and women 
and obesity in 33% of men and 47% of women (P < 0.001). Compared to PNHS, the prevalences of 
obesity, hypertension, hypercholesterolaemia and WHR were higher in our population. Mean values 
of BMI, cholesterol, WHR were higher in the US population while mean values were lower for diastolic 
blood pressure and blood glucose.
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ABSTRACT We studied motorcycle-related injuries in Tehran from 23 August 1999 to 21 September 2000 in 
6 hospitals. Data were obtained from the trauma registry and questionnaires completed by trained physicians. 
Of a total of 8500 patients with trauma injuries, 1332 were motorcyclists, with a male to female ratio of 15:1. 
Of these, 1226 patients were driving the motorcycle at the time of the accident and 75 were pillion passengers. 
Crashes involving another vehicle were the commonest kind of accident (72.5%). Helmet use was noted in 
only 8.6% of cases. There were 28 fatalities and head injuries were the prominent cause of death. Of those 
who died, none had been wearing a helmet at time of the crash. Only 2.7% of helmeted riders sustained a 
head injury, compared with 11.2% of riders without a helmet. The commonest musculoskeletal injury was 
fracture: tibial fracture with 509 cases (49.8%) comprised the largest proportion. 

Caractéristiques des traumatismes dus aux motocycles à Téhéran, 1999-2000 : étude dans six  
hôpitaux
RÉSUMÉ Nous avons étudié les traumatismes dus aux motocycles à Téhéran du 23 août 1999 au  
21 septembre 2000 dans six hôpitaux. Des données ont été obtenues à partir du registre des traumatismes et 
des questionnaires remplis par des médecins qualifiés. Sur un total de 8500 patients ayant eu des blessures 
traumatiques, 1332 étaient des motocyclistes, le rapport des sexes masculin/féminin étant de 15:1. Sur ces 
derniers, 1226 patients conduisaient la motocyclette au moment de l’accident et 75 étaient des passagers à 
l'arrière. Les collisions qui impliquaient un autre véhicule étaient les formes les plus courantes d’accidents 
(72,5 %). L’utilisation du casque n’a été constatée que dans 8,6 % des cas. Il y avait 28 victimes et les trau--
matismes crâniens représentaient la principale cause de décès.  Aucune des personnes décédées ne portait 
de casque au moment de la collision. Seuls 2,7 % des personnes portant un casque ont subi un traumatisme 
crânien contre 11,2 % des personnes ne portant pas de casque. La fracture était le traumatisme ostéo- 
articulaire le plus courant : avec 509 cas (49,8 %), la fracture du tibia représentait la plus forte proportion.
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Introduction
Injuries are the most common cause of death 
among people 1 to 34 years of age, a leading 
cause of disability and years of life lost, and 
a major contributor to health care costs [1]. 
Traffic accident injuries represent an importt
tant proportion of injurytrelated morbidity 
and mortality among young people [2]. All 
over the world, motorcycle collisions actt
count for a considerable rate of morbidity 
and mortality due to traffic accidents [3–7]. 
It has been observed in previous studies 
that head and limb (especially lower limb) 
injuries are very common amongst motortt
cyclists [3,6,8]. Lower extremity injuries, 
which affect 32% to 80% of injured riders, 
are the most common outcomes of nonfatt
tal motorcycle crashes [3,9]. On the other 
hand, head injuries are diagnosed in half 
or more of all deaths to motorcyclists in 
crashes [10–12].

Like many Asian countries, motorcycles 
are one of the most important forms of 
transportation in the Islamic Republic of 
Iran. Over the past few years the number 
of motorcycles has increased remarkably in 
Tehran, the capital city. According to data 
from numerous sources such as newspapers, 
motorcycle manufacturers, the police, more 
than 2 million motorcycles are used for 
transportation in the city. There are no 
data and previous studies on the incidence 
and pattern of motorcycle injuries in our 
country. The purpose of this study therefore 
was to describe the epidemiology of 
motorcycle rider injuries during 13 months 
trauma registration in Tehran.

Methods

The study population was trauma patients 
admitted to emergency rooms (ERs) of 
6 general hospitals in Tehran during a  
13tmonth period (from 23 August 1999 

to 21 September 2000). These 6 hospitals 
receive the greatest load of trauma patients 
in Tehran and are located in different parts 
of the city. Data were obtained from the 
trauma registry which is a registry of all 
patients who sustained injury within 1 week 
prior to presentation to ERs and were hospitt
talized for more than 24 hours. Patients who 
suffered burns and exposure to toxic subtt
stances were excluded since there are spett
cialized referral hospitals for such patients 
in Tehran. A valid and reliable questiontt
naire, designed in Sina Trauma and Surgery 
Research Center (STSRC), was used for the 
study [13]. The questionnaire was complet 
ted by trained physicians attending to trautt
ma patients in the ERs and wards.

A motorcycle was defined according to 
the International Classification of Disease 
definition (ICDt10), as a twotwheeled 
motor vehicle with one or two riding 
saddles and sometimes with a third wheel 
for the support of a sidecar [14]. The study 
included motorcycles with an engine with 
capacity of 80–250 cc (motorcycle > 250 
cc are not available in the country). Data 
obtained included demographic information 
on the patients, prehospital care, medical 
and operative procedures performed in ERs 
and wards, Glasgow Coma Scale (GCS) 
and vital signs at the time of presentation to 
ERs, Injury Severity Score (ISS), length of 
hospital and intensive care unit (ICU) stay, 
outcome and source of reimbursement. 
The injury and mechanism of accidents 
were grouped based on ICDt10 [14] and 
statistical analysis was performed using the 
SPSS, version 10.0. P = 0.05 was considered 
as the level of statistical significance.

Results

From 23 August 1999 to 21 September 
2000, 8500 trauma patients were admitted 
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to the ERs in the 6 general hospitals. Motortt
cycle crashes accounted for 1332 patients 
(15.7%). Males outnumbered females with a 
male to female ratio of 15 to 1 (χ2 = 98.55, 
P = 0.001) (Table 1). The mean age was 
28.11 years (range 1 to 75 years); 917 cases 
(68.8%) were younger than 30 years. Of 
the motorcycle injury cases, 1226 patients 
were driving the motorcycle at the time of 
the accident and 75 were pillion passengers; 
for 31 patients this was unspecified. Helmet 
use was infrequent in the studied motortt
cyclists. Only 115 riders (8.6%) had been 
wearing a helmet, whereas 1217 (91.4%) 
were not helmeted. Of the 1226 driving 
the motorcycle, 110 (9.0%) were wearing 
a helmet, compared to 5 of 75 (6.7%) who 

were passengers. Total reported helmet use 
varied by time of accident; between 16:00 
and 19:00 it was 25.2%, while it declined to 
4.4% between 23:00 and 07:00. Helmet use 
among riders was higher in winter (34.8%) 
and autumn (26.0%) than in spring (16.0%) 
and summer (23.2%).

As regards other variable, 158 patients 
(11.9%) had had the accident in an urban 
area whereas 1174 (88.1%) had sustained 
their injuries in rural areas. The highest 
percentage (16%) of motorcycle crashes 
occurred between 17:00 and 19:00. In 
addition, motorcycletrelated injuries were 
more common during the summer months 
(32.4%). As regards type of accident, 967 
(72.5%) of the patients were injured in mott
torcycle crashes involving another vehicle 
(e.g. truck, car, motorcycle); collision with 
a car was the commonest kind of collision 
with 860 cases (64.6%). Just over a quarter 
of patients, 365 (27.4%), suffered injury 
as a result of a nontcollision accident; of 
these, 70.1 % (256/365) were injured due 
to overturning of the motorcycle. Twentyt
nine (29) of the patients sustained injuries 
resulting from being trapped by a part of the 
motorcycle.

The mean ISS of the patients was 
6.1; 62.6% had mild injuries, 29.7% had 
modetrate injuries and 7.7% had severe 
injuries (Table1). Only 411 (30.9%) patt
tients had received prehospital care. The 
average length of stay in hospital was 6.9 
days (range 1–105 days): 54 patients were 
admitted to the ICU. Glasgow coma scale 
for 1279 (96%) patients was more than 12 
(9–12 indicates moderate brain injury).Only 
474 patients (35.6%) had a source of reimtt
bursement.

As regards the anatomical pattern of 
injuries, injuries to the extremities were 
the commonest (1185 injuries), followed 
by craniofacial (256), chest (24), spine (23) 

Table 1 Characteristics of the injured 
motorcyclists in Tehran 

Characteristic No. (n = 1332) %

Age group (years) 	 	
	 < 20 381 28.6 
 20–40 773 58.0 
 > 40 178 13.4

Sex 	 	
	 Male 1249 93.8 
 Female 83 6.2

Motorcyclist (n = 1299)a 	 	
	 Rider 1226 94.4 
 Pillion passenger 75 5.8

Helmet use 	 	
	 Used 115 8.6 
 Not used 1217 91.4

Place 	 	
	 Urban area 158 11.9 
 Rural area 1174 88.1

Injury severity scoreb 	 	
	 Mild 833 62.6 
 Moderate 396 29.7 
 Severe 103 7.7
aFor 31 patients, this information was not known. 
bInjury severity score (mild = 1–7, moderate = 8–11, 
severe 12).



84 La Revue de Santé de la Méditerranée orientale, Vol. 12, No 1/2, 2006

and abdominal injuries (18). The operative 
procedures carried out are given in Table 2.

Patterns of head and facial injuries are 
shown in Table 3. Skull fracture was the 
commonest type with about half being 
located at the base of skull. Intracranial 
injuries were detected in 114 patients (focal 
brain injury, diffuse brain injury, cerebral 
oedema, concussion, epidural haematoma, 
subdural haematoma, subarachnoid haett
matoma, cranial nerve, and crush). Focal 
brain injury and epidural haematoma were 
the commonest types of intracranial injuries 
with 37 (14.4%) and 36 (14.1%) patients 
respectively suffering these kind of injuries. 
Motorcyclists who had been wearing a 
helmet at the time of the incident sustained 
head injuries less often than nonthelmeted 
riders (χz = 7.90, P = 0.005). Only 2.7% 
of helmeted riders sustained a head injury, 
compared with 11.2% of riders without a 
helmet.

Chest trauma was sustained by 24 of 
the patients. Of these, 11 patients had rib 

fractures and 7 patients had pneumothorax 
(4 patients had haemothorax and 2 patients 
sustained haemopneumothorax). Major 
abdominal trauma was seen in 18 patients: 4 
of these had liver injury and 8 had a spleen 
tear. There was 1 patient with vena cava 
vein injury. Renal laceration was present in 
3 patients, bladder injury in 1 and rupture 
of the urethra in 1 patient. Of 16 patients 
with fracture of the vertebrae, 12 sustained 
a lumbar fracture. Five patients had dislocatt
tion of the vertebrae and 2 sustained injury 
of the nerve root in the cervical spine.

The distribution of extremities injury is 
given in Table 4. Most of these injuries were 
in the lower extremities (73.9%). The comtt
monest musculoskeletal injury was bone 
fracture; tibial fracture with 509 injuries 
(49.8%) ranked highest among fractures, 
followed by femoral and forearm with 203 
(19.9%) and 138 (13.5%) respectively. One 
hundred and seventeen (117) patients suftt
fered from a dislocation with the commont
est site being the knee, followed by the hip 

Table 2 Operative procedures carried out for 
injured motorcyclists

Kind of operative procedure No. %

Repair of extremity fracture 970 91.9a

Craniotomy 33 3.1

Chest tube 13 1.2

Explorary laparatomy 17 1.6

Splenectomy 6 0.6

Repair of intestine 3 0.3

Repair of spleen 2 0.2

Repair of liver 4 0.4

Repair of urethra 1 0.1

Faciotomy 5 0.5

Amputation 1 0.1

Total 1056 100.0
aMany fractures were treated only with casting without 
operative procedure.

Table 3 Distribution of craniofacial injuries in 
motorcyclists

Injury No. %

Skull fracture 83 32.4

Facial fracture 55 21.4

Focal brain injury 37 14.4

Diffuse brain injury 8  3.1

Cerebral oedema 5  2.0

Concussion 6 2.3

Epidural haematoma 36 14.1

Subdural haematoma 15 5.9

Subarachnoid haematoma 3 1.2

Cranial nerve 3 1.2

Eye and orbit 4 1. 6

Crush 1 0.4

Total 256 100.0
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and shoulder. There were 49 patients with 
pelvic ring injury.

There were 28 deaths (2.2%): 25 were 
drivers (89.2%) and 3 were passengers 
(10.8%). Of those who died, 27 (96.4%) 
were male and 1 was female. The mean 
age was 31.18 years. Head injuries were 
the prominent cause of death; 19 of the 
deaths (67.9%) were due to head injuries, 
5 (17.9%) were due to abdominal injuries, 
2 (7.1%) were due to thoracic injuries,  
1 (3.6%) to spinal cord injury and 1 (3.6%) 
to sepsis. None of the patients who died 
had been wearing a helmet at the time of 
the accident. The mean ISS in the fatallyt
injured group was 45.92 (range 8–75) 
compared to 6.04 (range 1–30) in those 
who survived. The commonest place of 
death was the ER with 16 cases, followed 
by the ICU and operation room with 10 and 
2 cases respectively.

Discussion

In this study, head and abdominal trauma 
followed by thoracic injury were the main 
causes of death in motorcyclists. In agreett
ment with previous finding injuries to the 
head were responsible for the most severe 

injuries and accounted for the largest prott
portion of deaths [8,9]. Helmet use was intt
frequent among motorcyclists in our study. 
Only 115 (8.6%) had been wearing a helmet 
at the time of the accident. Of those who 
died, none had been wearing a helmet at 
time of the accident. In addition there were 
54 patients admitted in the ICU and 40 of 
these (74.1%) had sustained a head trauma. 
Thus failure to wear a helmet resulted in a 
significantly higher incidence of cranial intt
jury and death among our patients involved 
in motorcycle crashes. Helmets are the bestt
evaluated way to reduce motorcycle deaths 
and injuries [14,15]. They are 29% to 35% 
effective at preventing motorcycle deaths. 
They also significantly reduce the frequentt
cy nonfatal brain injury [16]. A mandatory 
helmet law does not currently exist in our 
country and the prevalence of voluntary 
helmet use is low. A national mandatory 
helmet use law is clearly needed to reduce 
morbidity and mortality associated with rit
ding motorcycles.

Many factors influence the use of heltt
mets by motorcyclists of which weather 
condition is one of them [17]. Among our 
patients, helmets were used less frequently 
in the spring and summer months perhaps 

Table 4 Distribution of injuries to the extremities in motorcyclists

Site of  Fracture  Dislocation Muscles  Nerves  Vessels  Total
injury	 No. % No. % No. % No. % No. % No. %

Humerus 67 6.6 21 17.9 2 6.3 – – – – 90 7.6

Forearm 138 13.5 6 5.1 2 6.3 – – – – 146 12.3

Hand 54 5.2 12 10.3 5 15.6 2 33.3 – – 73 6.2

Femur  203 19.9 22 18.8 5 15.6 1 16.7 2 25.0 233 19.7

Tibia and  
 fibula 509 49.8 39 33.4 11 34.3 2 33.3 5 62.5 566 47.8

Foot 51 5.0 17 14.5 7 21. 9 1 16.7 1 12.5 77 6.5

Total 1022 86.2 117 9.9 32 2.7 6 0.5 8 0.7 1185 100
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because of the warmer weather. An innovatt
tion in design of helmets for warm climates 
could improve motorcyclists’ helmet ustt
age.

Our results confirm earlier observations 
that the anatomic sites most commonly intt
jured in motorcycle crashes are the extremitt
ties. Lower extremity fractures are reported 
to be common in motorcycle crashes which 
is similar to our findings [1,6].

Collision with other vehicles (72.5%) 
was the commonest mechanism of injury in 
our study. In addition, a high proportion of 
the deaths occurred in the ER and operating 
room shortly after admission to hospital. 
This indicates a high severity of injuries in 
these patients which may be related to high 
speed or lack of safety devices.

According to previous  studies, accident 
prevention and injury reduction are more eftt
fective than hospital treatment in reducing 
the death rate amongst motorcyclists. Tott
wards this end we would strongly advocate a 
national mandatory helmet requirement for 
all motorcyclists. Design of new helmet to 
suit the weather conditions in our country 
might improve the usage of helmets by mott
torcyclists. Protection of the lower extremitt
ties through use of different types of devices 

such as crash bars and hard leg protectors 
with cagetlike structures for the leg or even 
long leather boots seems advisable.

In the present study, only 411 (30.9%) 
patients had received prehospital care. Tehtt
ran’s emergency medical services (EMS) 
system is responsible for prehospital care 
in trauma patients. Recently (2003–2004) 
the EMS system has increased its number 
of staff and have been equipped with many 
new, well equipped ambulances. It is hoped 
this will improve the quality and quantity 
of prehospital care of trauma patients in 
Tehran.

There are some limitations to our 
study. First, this was a hospitaltbased 
study, so we cannot report the incidence of 
motorcycletrelated accidents in the country. 
A communitytbased study in this field 
could add more to our knowledge regarding 
the number and types of accidents and the 
mechanisms of injuries. Secondly, the study 
does not include information on patients 
who died before reaching hospital, as we did 
not have access to prehospital data for these 
patients. These cases are directly referred 
to the Legal Medicine Organization. So the 
mortality reported in our study probably 
underestimates the real rate.
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ABSTRACT We carried out a dietary intake assessment in 486 adults  20 from the Tehran Lipid and 
Glucose Study. There was a strong positive association between body mass index (BMI) and serum 
triglycerides (β = 1.6, P < 0.05) and carbohydrate intake and triglycerides (β = 2.4, P < 0.05). There 
was also an association between low-density lipoprotein cholesterol and weight (β = 1.1, P < 0.05), age 
(β = 1.6, P < 0.05) and cholesterol intake (β = 0.7, P < 0.01). For 1 unit increase in either BMI, waist 
to hip ratio or saturated fatty acid intake, diastolic blood pressure increased 0.6, 0.9 and 0.1 mmHg, 
respectively (P < 0.05). Dietary and non-dietary factors have an association with, and play a role as 
predictors of, CVD risk factors.

Facteurs prédictifs du risque cardio-vasculaire chez des adultes de Téhéran : alimentation et 
mode de vie
RÉSUMÉ Nous avons procédé à une évaluation des apports alimentaires chez 486 adultes à partir de 
l’étude de Téhéran sur les lipides et la glycémie. Il y avait une forte association positive entre l’indice de 
masse corporelle (IMC) et les triglycérides sériques (β = 1,6, p < 0,05) et l’apport en glucides et trigly-
cérides (β = 2,4, p < 0,05). Il y avait en outre une association entre le cholestérol des lipoprotéines de 
base densité et le poids (β = 1,1, p < 0,05), l’âge (β = 1,6, p < 0,05) et l’apport en cholestérol (β = 0,7, 
p < 0,01). Pour toute augmentation d’une unité de l’IMC, du rapport tour de taille/tour de hanches, de 
l’apport en acides gras saturés, la pression artérielle diastolique augmentait de 0,6, 0,9 et 0,1 mmHg 
respectivement (p < 0,05). Des facteurs alimentaires et non alimentaires sont associés aux facteurs de 
risque de maladies cardio-vasculaires et jouent un rôle prédictif pour ces derniers.
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Introduction

Although significant reductions have oc-
curred in the incidence of cardiovascular 
disease (CVD) since the mid-1970s, this 
is still the primary cause of morbidity and 
mortality in many countries [1,2]. Further 
progress in prevention depends on identify-
ing the population at increased risk [1]. 

In various studies, both elevated systolic 
blood pressure (≥ 140 mmHg) and elevated 
diastolic blood pressure (≥ 90 mmHg) have 
been shown to be associated with a risk of 
CVD. In the 1980s, diastolic blood pressure 
was determined as the main risk factor of 
CVD [3]. It has been shown that elevated 
serum levels of low-density lipoprotein 
(LDL) cholesterol, total cholesterol and 
triglycerides, low levels of high-density li-
poprotein (HDL) cholesterol and abnormal 
blood glucose levels are the dominant risk 
factors for CVD [4,5]. 

In various epidemiological studies, a 
strong positive relationship has been report-
ed between some dietary and non-dietary 
factors and risk factors for CVD. A number 
of studies have suggested that certain 
dietary factors as well as age, sex, weight, 
body mass index (BMI), waist to hip ratio 
(WHR), education and smoking may have 
an important link with CVD [6–8]. 

The aim of this study was to determine 
the predictors of diet and lifestyle-related 
CVD risk factors (total cholesterol, LDL, 
HDL, triglycerides, blood glucose and 
systolic and diastolic blood pressure) 
in adults residing in an urban district of 
Tehran. Determining the risk factors could 
provide data that would be useful in the 
development of an intervention programme 
to reduce CVD.

Methods

Study group
Tehran Lipid and Glucose Study was initi-
ated in 1998 to determine the risk factors of 
arteriosclerosis among the urban population 
of Tehran and to develop population-based 
measures to control the rising trend of dia-
betes mellitus and dyslipidaemia. The study 
has 2 major components: phase 1, a cross 
sectional prevalence study of cardiovascu-
lar disease and associated risk factors, and 
phase 2, a prospective 20-year follow-up 
study [9]. A multistage stratified cluster 
random sampling technique was used to 
select 15 000 people aged 3 to 69 years 
from district 13 in the east of Tehran for the 
study. Details of the sampling process have 
been published previously [10]. Sample size 
was determined using a confidence interval 
of 95%, power of the study was 80%, attri-
tion rate estimation 20% and an estimated 
rate of 13% for hyperlipidaemia.

A subsidiary group of 743 people ≥ 20 
years from the Tehran Lipid and Glucose 
Study was randomly selected for dietary 
and lifestyle assessment. After excluding 
under- and over-reporters, i.e. energy in-
take:basal metabolic rate (EI:BMR) < 1.35 
and ≥ 2.4 [11], 486 participants with no 
history of diabetes, myocardial infarction, 
cerebrovascular disease, pancreatitis or 
thyroid, renal or hepatic disorder, and not 
taking any lipid lowering agents, diuretics, 
beta-blockers, corticosteroids, androgens or 
fish liver oil remained in this study.

Weight and height were measured by a 
skilled technician using a calibrated digital 
electronic weighing scale (Seca 707; range 
0.1–150.0 kg) and tape meter stadiometer. 
Waist and hip circumferences were also 
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measured using standard protocols [12]. 
Body mass index [BMI = weight (kg)/
height2 (m2)] and waist to hip ratio [WHR 
= waist circumference (cm)/hip circumfer-
ence (cm)] were calculated.

Dietary assessment
In face-to-face interviews, 2 × 24-hour 
dietary recalls were carried out. The first 
was performed at participants’ homes and 
the second at the Tehran Lipid and Glucose 
Study clinic within 1–3 days of the first 
visit. These 2 days were normal days for 
the participants. The questionnaires were 
completed by trained dietitians who had at 
least 5 years experience in the Nationwide 
Food Consumption Survey project. The 
24-hour dietary recall described reported 
intakes from midnight to midnight, meal by 
meal. The reliability and validity of 24-hour 
recalls has been proven in several studies 
[13,14]. To assist the participants to recall 
accurately, household utensils were used. 
Portion sizes of foods consumed were con-
verted to grams using household measures 
and standard reference tables [15]. 

Data were entered to Nutritionist III 
software package and daily energy and 
nutrient intakes (carbohydrates, proteins 
and fats plus the micronutrients vitamins A, 
B, C, D, E and K and calcium, magnesium, 
potassium iron and selenium) for each 
individual were determined from the mean 
of the 2 × 24-hour dietary recalls. 

The basal metabolic rate (BMR) was 
calculated based on age and sex according 
to standard equations [16]. We calculated 
the energy intake (EI) of participants 
according to 24-hour recall to determine the 
under- and over-reporters. Under-reporting 
of energy intake was defined as EI:BMR 
< 1.35 and over-reporting as > 2.39, thus, 
EI:BMR 1.35–2.39 was considered the 
normal reporting range for dietary intake. 
These values were established in line with 
previous studies [11,17].

Life style categories
Data related to cigarette smoking was used 
to classify the participants into 4 groups ac-
cording to WHO guidelines [18]: 
• daily smoker: smokes at least once a day 

(includes those who smoke every day 
but have to stop temporarily because of 
religious fasting or medical reasons); 

• occasional smoker: smokes, but not 
every day; 

• ex-smoker: formerly a daily or occasion-
al smoker, but currently does not smoke 
at all; 

• never smoked: never smoked before or 
smoked very rarely in the past.
Education level was scored as follows: 

illiterate = 0; able to read and write = 2; 
elementary school = 5; junior high school 
= 9; high school graduate = 12; diploma 
= 14; university degree (Bachelor) = 16; 
Masters and General Practitioner (GP) 
= 18; doctor of Philosophy (PhD) and 
post-GP= 20. Based on the education level 
scoring, individuals were classified into 
3 groups: low: ≤ 5, moderate: 6–12 and 
highly educated > 12.

Serum lipid analysis
A blood sample was drawn between 
7:00 and 9:00 into Vacutainer® tubes after 
a 12–14 hour overnight fast. Samples were 
taken in a sitting position and centrifuged 
within 30 to 45 minutes of collection. All 
serum lipid analyses were done at the 
Tehran Lipid and Glucose Study research 
laboratory on the day of collection. The 
analyses of samples were performed 
using the Selectra 2 auto-analyser (Vital 
Scientific, Spankeren, Netherlands). Total 
cholesterol and triglycerides were assayed 
using enzymatic colorimetric tests with 
cholesterol esterase and cholesterol oxi-
dase and glycerol phosphate oxidase (Total 
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Cholesterol and Triglycerides kits, Pars 
Azmon Inc., Tehran). We measured HDL 
after precipitation of the apolipoprotein B-
containing lipoproteins with phosphotung-
stic acid. Assay performance was moni-
tored every 20 test intervals using the lipid 
control serum, Precinorm (normal range) 
and Precipath (pathologic range) wherever 
applicable (Boehringer Mannheim, Ger-
many; cat. no. 1446070 for Precinorm and 
171778 for Precipath). Lipid standard (Pars 
Azmon Inc., Tehran) was used to calibrate 
the Selectra 2 auto-analyser each day. We 
calculated LDL according to the Friedewald 
equation [19].

Blood pressure measurement
Participants were initially made to rest for 
15 minutes, following which a qualified 
physician measured blood pressure twice 
in a seated position. There was at least a 
30-second interval between the 2 measure-
ments. These 2 evaluations of blood pres-
sure were done following the measurement 
for determining peak inflation level using 
a standard mercury sphygmomanometer 
calibrated by the Iranian Institute of Stan-
dards and Industrial Researches. The cuff 
was placed on the participant’s right arm (at 
heart level) and inflated at as high an incre-
ment rate as possible until the cuff pressure 
was 30 mmHg above the level at which 
the radial pulse disappeared. The systolic 
blood pressure was defined as the appear-
ance of the first sound (Korotkoff phase 1) 
and diastolic blood pressure was defined as 
the disappearance of the sound (Korotkoff 
phase 5) during deflation of the cuff at a 2–3 
mm/second decrement rate of the mercury 
column. Before measuring the blood pres-
sure, we checked that the participants had 
not been drinking tea or coffee, engaging 
in physical activity or smoking and that 
they did not have a full bladder. The mean 
of the 2 measurements was recorded as the 

participant’s blood pressure. Hypertension 
was defined as a systolic blood pressure 
≥ 140 mmHg or a diastolic blood pressure 
≥ 90 mmHg [20].

Statistical analysis
Data were analysed using SPSS, version 
9.05. Stepwise linear regression was used 
to determine the predictors of CVD.

Results

Mean (standard deviation) fasting blood 
glucose was 116 (12) mg/dL. Mean (stan-
dard deviation) total cholesterol was 210 
(43) mg/dL, LDL 134 (36) mg/dL, HDL 
42 (12) mg/dL and triglycerides 173 (107) 
mg/dL. 

Data for BMI and WHR are shown in 
Table 1. In men, BMI was higher in age 
group 30–39 compared to age group 20–29 
but the difference was not statistically sig-
nificant. There was no change in BMI over 
the age of 40. Median BMI was 23, 26, 25 
and 25 for age groups 20–29, 30–39, 40–49 
and ≥ 50 years respectively. In women, 
BMI increased with age. The median was 
22, 25, 28 and 29 for age groups 20–29, 
30–39, 40–49 and ≥ 50 years respectively. 
There was a significant difference between 
the BMI of women ≥ 50 years and that of 
women in other age groups (P < 0.01 com-
pared with 20–29 year olds and P < 0.05 
compared with the other groups). 

The distribution of participants accor-
ding to cigarette smoking and education 
level for different age group is shown in 
Table 2. The distribution of people based 
on smoking habits varied significantly 
with age. The highest proportion of daily 
smokers was in the 30–39 year old group. 
All the women in the 20–29 year group fell 
into the group who had never smoked. Only 
1% of women were smokers at the time of 
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the study; 23% of men, however, were clas-
sified as daily smokers. 

There was no difference between age 
groups for years of education.

The results for the stepwise linear regres-
sion for a number of variables are shown in 
Table 3. Weight (β = 1.18), age (β = 2.1), 
saturated fatty acids (β = 0.9) and vitamin C 
intake (β = 0.81) were the predictors of total 
serum cholesterol. Carbohydrate intake and 
BMI were the predictors of triglycerides. 

Weight, age and cholesterol intake were the 
predictors of LDL cholesterol. There was 
a negative correlation between weight and 
HDL cholesterol. There was a positive cor-
relation between WHR, saturated fatty acids 
and systolic and diastolic blood pressure as 
well as between BMI, WHR, cigarette 
smoking, saturated fatty acid intake and 
diastolic blood pressure. There was a nega-
tive correlation between calcium intake and 
diastolic and systolic blood pressure. BMI, 

Table 1 Quartiles of body mass index (BMI) and waist to hip ratio (WHR) for different age 
groups

Age group Men Women  
(years) BMI quartile  WHR quartile BMI quartile  WHR quartile
  (kg/m2)  (kg/m2)
  n 25th 50th 75th 25th 50th 75th n 25th 50th 75th 25th 50th 75th

20–29 33 20 23 26 0.80 0.85 0.88 66 20 22 25 0.71 0.74 0.80

30–39 66 23 26 28 0.86 0.89 0.92 67 22 25 28 0.76 0.80 0.86

40–49 81 23 25 28 0.88 0.92 0.96 47 25 28 32 0.78 0.85 0.90

≥ 50 64 24 25 28 0.90 0.94 1.0 39 26 29** 32 0.84 0.90* 0.94
*P < 0.05.
**P < 0.01 compared to 20–29 years age group.

Table 2 Distribution of participants according to cigarette smoking and 
education level for different age groups

Age group Cigarette smoker (%) Education levela (%) 
(years) Never Ex Occasional Daily Low Moderate High

Men*       
 20–29 81 7 0 11 4 71 25
 30–39 59 8 0 32 7 73 20
 40–49 60 16 1 23 23 60 17
 ≥ 50 60 19 2 19 41 37 22
 Total 63 12 2 23 20 59 21

Women*       
 20–29 100 0 0 0 2 82 16
 30–39 98 0 0 2 18 71 11
 40–49 95 2 0 2 51 39 10
 ≥ 50 97 0 0 3 73 23 3
 Total 98 5 0 1 28 54 18
aLow ≤ 5 years; moderate 6–12 years; high > 12 years.

*P < 0.05 for smoking and education level.
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WHR and zinc intake were the predictors of 
blood glucose. 

Discussion

We found correlations between certain 
nutritional and non-nutritional factors 
and some CVD risk factors. There was 
a significant positive correlation between 
weight and total cholesterol, LDL and HDL 
and between WHR and blood glucose and 
both systolic and diastolic blood pressure. 
Zhao et al. showed an increase in blood 
pressure with increasing WHR and BMI 
in 6276 middle aged and elderly people 
in rural China [21]. Kroke et al. showed 
that BMI, WHR and skeletal body build 
were independently associated with the 
prevalence of hypertension. The biological 
mechanism is still unclear and needs further 
exploration [22]. Gus et al. showed that 
BMI > 27 kg/m2 was strongly associated 

with increased risk of hypertension [23]. In a 
study on 3282 girls, there was a strong rela-
tionship between WHR and blood pressure. 
Obesity therefore has a close association 
with hypertension, characterized by an ex-
panded blood volume and increased cardiac 
output. Hypertension results when vascular 
resistance is increased due to an increased 
cardiac output. But it seems that this type 
of hypertension is multifactorial, as are the 
other types [24]. 

The correlation of anthropometric 
indices and blood pressure may be related 
to mutation in the β3-adrenergic receptor 
gene Trp64Arg. This mutation has been 
seen in people with obesity and diabetes, 
which had similar effects on weight, BMI, 
abdominal fat and blood pressure [25]. In 
our study, weight was a good predictor of 
total cholesterol and LDL. Mehta et al. 
observed an association between BMI, 
weight, hypercholesterolaemia and hyper-

Table 3 Regression equation for determining the relationship between certain nutritional 
and non-nutritional factors and cardiovascular disease risk factors

Risk factora Regression equation R2

Total cholesterol 58.2 + 1.18(weight)** + 2.1(age)** + 0.9(SFA intake)* 
 + 0.8(vitamin C intake)** 0.44

Triglycerides –35.4 + 1.6(BMI)* + 2.4(carbohydrate intake)* 0.22

HDL 67.7 – 0.6(weight)*** 0.40

LDL 4.3 + 1.1(weight)* + 1.6(age)* + 0.7(cholesterol intake)** 0.25

Systolic blood pressure 70.1 + 48.1(WHR)** – 0.7(fibre)* – 0.8(education level)* + 
 0.17(SFA intake)* – 0.4(calcium intake)* 0.21

Diastolic blood pressure 41.4 + 0.6(BMI)* + 0.9(WHR)* + 0.1(SFA)** + 
 0.1(smoking)* – 0.04(calcium intake)* 0.20

Blood glucose 45.3 + 0.1(BMI)** + 0.1(WHR)* – 0.09(zinc intake)* 0.22

*P < 0.05; **P < 0.01; **P < 0.001.
aDependent variable.
R = multiple correlation coefficient.
SFA = saturated fatty acids.
BMI = body mass index.
HDL = high density lipoprotein cholesterol.
LDL = low density lipoprotein cholesterol.
WHR = waist to hip ratio.
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insulinaemia [26]. Waist circumference is 
also strongly linked to obesity-associated 
risks and Zhu et al. believed that this was 
more closely linked to cardiovascular 
disease risk factors than BMI [27]. It has 
also been reported that increase in BMI in 
hypercholesterolaemic girls was greater 
than in normocholesterolaemic girls [28]. 
There was a stronger association between 
BMI and blood pressure and lipid profile in 
hypercholesterolaemic patients. Increased 
lipid profile is, however, associated with 
increase in age. In the present study, age 
was a good predictor of increased serum 
cholesterol and LDL [29].

Education level is another factor which 
may be related to the risk of CVD. In a 
cross-sectional study in Chongqing, China, 
those with the highest education level had 
the lowest prevalence of hypertension. 
It was emphasized that education played 
an important role in public health for the 
control of high blood pressure [30]. In our 
study too, there was an association between 
education level and systolic blood pres-
sure. This may be a result of the enhanced 
knowledge educated people have and the 
increased attention they pay to their diet.

According to a Spanish study, cigarette 
smokers had the highest blood pressure 
[31]. In the present study, smoking was 
a predictor of increase in diastolic blood 
pressure.

Among the nutritional factors, carbohy-
drate intake was associated with serum tri-
glyceride. Cholesterol intake was related to 
serum LDL and saturated fatty acid intake 
with serum cholesterol. Jorde and Bonaa 
mentioned an inverse correlation between 
calcium intake and systolic and diastolic 
pressure in Norway [32]. Cappuccio et al. 
reported an inverse relationship between 
calcium intake and blood pressure [33]. 
Ascherio et al. showed that calcium had 
an important role in blood pressure, and 

adequate intake of calcium might reduce the 
risk of hypertension [34]. We also found a 
significant negative correlation with systolic 
and diastolic blood pressure in men and in 
women (P< 0.05). Some studies reported 
the effect of calcium only in men [34], while 
others reported this only in women [35]. 
There are some mechanisms that may be 
responsible for this effect of calcium such 
as the natriuretic effect, regulation of the 
sympathetic nervous system and prevention 
of vessel constriction [36]. The failure to 
show a significant relationship between 
calcium intake and blood pressure reported 
in some studies may also be a result of 
incorrect assessment of calcium intake or 
lack of control for confounding factors 
[37,38]. Goldberg et al. found a reduction 
in systolic and diastolic blood pressure after 
increasing the ratio of polyunsaturated fatty 
acids:saturated fatty acids in the diet [39]. It 
has also been reported that high amounts of 
polyunsaturated fatty acids had no effect on 
blood pressure and the effect that vegetarian 
diets have is related to the high amount of 
potassium in these diets [36]. 

Previous studies have shown that par-
ticipants with abnormal glucose tolerance 
have more adverse CVD risk factor profiles 
than individuals with normal glucose toler-
ance [40,41]. In our study, the role of BMI 
and WHR as the predictors of blood glucose 
level may have contributed to insulin resis-
tance. Zinc intake was inversely related to 
blood glucose, which might be related to the 
presence of zinc in the structure of insulin.

Not measuring blood homocystein levels 
or salt intake were limitations of this study. 
Accurate blood pressure assessment along 
with good quality control were among the 
positive components of this research. 

The significance of the association be-
tween certain dietary and non-dietary factors 
and CVD needs, therefore, to be considered 
in the management and prevention of these 
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diseases. The findings of this study can help 
physicians to take into account the effect 
of these factors in predicting CVD and to 

bring them to the attention of patients who 
are at risk.
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ABSTRACT We assessed the quality of care provided to non-insulin treated diabetic patients by ex-
amining the medical records of 248 such patients attending our outpatient department in 2002. The 
mean age  was 59.5 (SD 10.1) years, 62.1% were women and known duration of diabetes was 8.6 
(SD 5.9) years. The majority of patients were treated with a combination of sulfonylurea and metformin. 
Glycaemic control was assessed using fasting blood glucose in 96.8% of patients, post-prandial blood glucose 
in 31.9% and glycated haemoglobin in 52.4%. Weight was measured at least once for 88.7% of patients, blood 
pressure for 91.1% of patients and lipid levels for 64.9%. Body mass index was less than 25 kg/m2 in 12.3% 
of patients and blood pressure less than 140/90 mmHg in 40.3%. Foot examination was noted in only 2% of 
records, electrocardiography was performed for 25% of patients and fundoscopy for 21%.  Proteinuria was 
documented in 19.8% of patients and plasma urea and/or creatinine in 57.3%.

RÉSUMÉ Nous avons évalué la qualité du suivi des patients diabétiques non traités par insuline en examinant 
les dossiers médicaux de 248 de ces patients qui ont consulté dans notre service en 2002. L’âge moyen est 
de 59,5 (E.T. 10,1) ans ; 62,1 % sont des femmes et la durée connue du diabète est de 8,6 (E.T. 5,9) ans. 
La majorité des patients sont traités par l’association d’un sulfamide à la metformine. L’évaluation du contrôle 
glycémique s’est basée sur la glycémie à jeun chez 96,8 % des patients, la glycémie post-prandiale chez 
31,9 % et l’hémoglobine glycosylée chez 52,4 %. Le poids est estimé, au moins une fois, chez 88,7 % des pa-
tients, la pression artérielle chez 91,1 % et les paramètres lipidiques dans 64,9 % des cas. L’indice de masse 
corporelle est inférieur à 25 kg/m2  chez 12,3 % des patients et la pression artérielle inférieure à 140/90 mmHg 
dans 40,3 % des cas. L’examen des pieds est noté dans 2 % des dossiers, l’électrocardiogramme est effectué 
dans 25 % des cas et l’examen ophtalmologique chez 21 % des patients. La protéinurie est recherchée dans 
19,8 % des cas et la fonction rénale est évaluée chez 57,3 % des patients.
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Introduction

Le diabète de type 2 constitue un problème  
de santé majeur en raison de sa fréquence et 
la lourde morbi-mortalité qui lui est associée. 
Sa prise en charge est difficile parce qu’elle 
exige, outre le contrôle de l’hyperglycémie, 
la maîtrise des autres facteurs de risque vas-
culaire ainsi que le dépistage et le traitement 
des complications dégénératives. Plusieurs 
études, dont l’United Kingdom Prospective 
Diabetes Study (UKPDS), ont apporté la 
preuve que le maintien d’un bon équilibre 
glycémique et le traitement optimal des 
autres facteurs de risque vasculaire (hyper-
tension artérielle, dyslipidémie, etc.) per-
mettent la réduction de l’incidence de ces 
complications [1,2]. Cependant, malgré ces 
conclusions et les nombreuses recomman-
dations qui en découlent, plusieurs études 
rapportent que leur application en pratique 
reste limitée [3,4]. 

Le but de ce travail est d’évaluer la 
qualité de la prise en charge ambulatoire des 
patients diabétiques de type 2 non insulino-
traités suivis dans notre consultation. 

Méthodes

Cette étude rétrospective s’est intéressée 
aux patients diabétiques de type 2 qui ont 
fréquenté notre consultation au cours de 
l’année 2002, avec une ancienneté connue 
du diabète de plus d’une année. Les patients 
insulinotraités et ceux atteints de diabète 
secondaire ou gestationnel sont exclus. Au 
total, 248 diabétiques de type 2, ne rece-
vant pas d’insuline et suivis en ambulatoire 
depuis plus d’une année,  font l’objet de ce 
travail.

Les données recueillies à partir des dos-
siers des patients concernent l’âge, le sexe, 
l’année du diagnostic du diabète et toutes 
les données notées au cours de l’année 

2002. Ces données comportent les éléments 
cliniques (poids, pression artérielle, exa-
men des pieds), les résultats des examens 
complémentaires (électrocardiogramme, 
examen ophtalmologique, glycémie, hé-
moglobine glyquée, bilan lipidique et rénal, 
protéinurie de 24 heures)  et les médica-
ments prescrits. 

Pour chaque patient, une fiche est 
remplie et saisie à l’aide du logiciel Epi 
Info version 6 qui a servi à l’analyse des 
données. Les résultats sont exprimés en % 
ou en moyenne ± écart type (E.T.). Le test 
du khi2 est utilisé pour la comparaison des 
pourcentages. 

Résultats

Notre  échant i l lon se  compose de 
154 femmes et 94 hommes, dont l’âge 
moyen est de 59,5 (E.T. 10,1) ans, avec 
une durée connue de la maladie de 8,6 
(E.T. 5,9) ans. Dans plus de deux tiers des 
cas, le diabète est traité par l’association 
d’un sulfamide et d’un biguanide (Figure 1). 

Au cours de l’année 2002, le nombre 
moyen de consultations est de 2,54 (E.T. 
0,98) et plus de 85 % des patients ont béné-
ficié de 2 consultations ou plus (Figure 2). 

Figure 1 Répartition des patients selon le 
traitement antidiabétique 
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Évaluation de l’équilibre glycémique 
(Tableau 1 et Figure 3)
La glycémie à jeun est inférieure à 
1,30 g/L chez 12,1 % des patients et la 
glycémie post-prandiale est inférieure à 
1,80 g/L  dans 20,3 % des cas [5].

Documentation des facteurs de 
risque vasculaire
Le tabagisme est rapporté par 31 % des 
patients et beaucoup plus fréquemment par 
les hommes que par les femmes (72,3 % vs 
6 %, p < 0,0001).

Le poids, estimé au moins une fois chez 
88,7 % des patients, a permis de calculer 
l’indice de masse corporelle (IMC), qui 
est en moyenne de 30,3 (E.T. 4,9) kg/m2 
(31,5 [E.T. 4,9] kg/m2 pour les femmes et 
28,4 [E.T. 4,1] kg/m2 pour les hommes, 
p < 0,00001). La répartition des patients 
selon l’IMC est présentée au Tableau 2.

La pression artérielle est mesurée, au 
moins une fois, chez 91,1 % des patients 
et la moyenne des chiffres tensionnels, 
enregistrés au cours de l’année, est de 
142,7 (E.T. 19,2) mmHg pour la pression 
systolique et de 82,0 (E.T. 10,5) mmHg 
pour la pression diastolique sans différence 
significative entre les deux sexes. Plus de la 
moitié des patients reçoivent un traitement 
antihypertenseur (55,2 % des femmes et 
51,1 % des hommes), alors que seulement 
40,3 % ont une moyenne tensionnelle 
inférieure à 140/90 mmHg (64,1 % chez 
les non traités vs 20,3 % chez les traités, 
p < 0,00001).

Un inhibiteur de l’enzyme de conversion 
est prescrit chez 25,6 % des patients traités 
pour hypertension artérielle (HTA), en as-
sociation avec d’autres antihypertenseurs 
dans plus de deux tiers de cas.

Au cours de l’année 2002, les paramètres 
lipidiques sont dosés, au moins une fois, 
chez plus des deux tiers des patients 
(64,9 %). La moyenne des triglycérides 
est de 1,78 (E.T. 0,84) g/L et leur taux est 
inférieur à 1,5 g/L chez 48,4 % des patients 
(49,5 % des femmes et 46,4 % des hommes). 
Le cholestérol total est en moyenne de 2,22 
(E.T. 0,56) g/L et inférieur à 2,00 g/L dans 
32,3 % des cas (28,7 % chez les femmes 
contre 38,3 % chez les hommes – différence 
non significative).

Le cholestérol HDL est dosé chez 
25,8 % des patients avec une moyenne de 
0,46 (E.T. 0,12) g/L et un taux supérieur à 
0,40 g/L dans 67 % des cas. Le cholestérol 
LDL, calculé chez 23,4 % des patients, 

Figure 2 Nombre de consultations au cours 
de l’année 2002

Tableau 1 Équilibre glycémique

  Nbre % Moyenne

Glycémie à jeun   240 96,8 2,19 (E.T. 0,77) g/L

Glycémie post-prandiale   79 31,9 2,79 (E.T. 1,17) g/L

Hémoglobine glycosylée  130 52,4 8,47 (E.T. 2,26) %



Eastern Mediterranean Health Journal, Vol. 12, Nos 1/2, 2006 101

�ملجلة �لصحية لشر< �ملتوسط، منظمة �لصحة �لعاملية، �ملجلد �لثا: عشر، �لعد8�9 ١-٢، ٢٠٠٦ 

est en  moyenne de 1,47 (E.T. 0,38) g/L
et inférieur à 1,30 g/L chez 29,3 % 
d’entre eux. Environ le tiers des patients 
(31,8 % des femmes et 27,7 % des hommes) 
sont traités par un hypolipémiant, presque 
toujours un fibrate.

Dépistage des complications
L’examen des pieds est noté uniquement 
dans 5 dossiers, soit  2 % des cas, alors 
qu’un patient sur quatre (24 % des femmes 
et 26,6 % des hommes) a bénéficié d’un 
électrocardiogramme, qui a révélé des 
signes d’ischémie chez 8,1 % des cas.

L’examen ophtalmologique pratiqué 
dans 21 % des cas, mais moins fréquemment 
chez  les femmes que chez les hommes 

(16,9 % vs 27,7 %, p < 0,05), a conclu à 
l’existence d’une rétinopathie diabétique 
chez 15,4 % des patients.

La recherche d’une protéinurie effec-
tuée chez 19,8 % des patients (19,5 % des 
femmes et 20,2 % des hommes) s’est révé-
lée positive chez 26,5 % d’entre eux.

La créatinémie dosée chez 57,3 % des 
patients a permis le calcul du débit de 
filtration glomérulaire, par la formule de 
Cockcroft et Gault [6], qui est inférieur à 
60 mL/min dans 31,7 % des cas 
(30,4 % parmi les femmes et 33,3 % parmi 
les hommes).

Le traitement anti-agrégant à base 
d’aspirine à faible dose n’est prescrit que 
chez 10,1 % de nos diabétiques.

Discussion

Ces résultats confirment ce qui est rapporté 
par d’autres études quant à l’écart entre les 
recommandations et la pratique dans la 
prise en charge des diabétiques de type 2.

Cependant, cette étude ne concerne 
qu’un seul centre avec un petit effectif de 
patients et le recueil des données, limité 
à ce qui est noté dans les dossiers,  peut 
sous-estimer ce qui est réellement fait (par 
exemple pour l’examen des pieds).

Nous avons opté pour l’étude des pa-
tients non insulinotraités parce que, même 
s’ils ne sont pas les plus fréquents dans 

Figure 3 Répartition des patients selon le 
taux de l’hémoglobine glycosylée (HbA1c)

Tableau 2 Répartition des patients selon l’IMC 

  Hommes Femmes p
  Nbre % Nbre % 

Poids normal IMC < 25 kg/m2 18 20,7 9 6,8 < 0,0001

Surpoids 25 ≤ IMC < 30 kg/m2 44 50,6 46 34,6

Obésité IMC ≥ 30 kg/m 25 28,7 78 58,6
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notre service (spécialisé et universitaire), ils 
représentent la majorité des diabétiques de 
type 2 suivis par les médecins généralistes.  

La première cible du traitement du 
diabète est l’hyperglycémie dont le meilleur 
reflet est l’hémoglobine glyquée, dont le 
dosage demeure insuffisamment pratiqué 
[7,8] ; la moitié de nos patients seulement 
ont pu en bénéficier. Elle a permis de con-
firmer le mauvais équilibre glycémique,  en 
étant au dessus du seuil de 8 % chez environ 
la moitié des patients. Cette proportion, un 
peu plus élevée que dans d’autres études 
[8, 9],  pourrait s’expliquer partiellement 
par une moindre adhérence aux prescrip-
tions diététiques. Par ailleurs, l’échappement 
au traitement oral dans le diabète de 
type 2 est rapporté dans plusieurs études, et 
particulièrement par l’UKPDS, et est lié au 
déclin progressif et inévitable de l’insulino-
sécrétion [10]. Cet échec doit faire discuter 
le passage à l’insulinothérapie après avoir 
éliminé les autres causes du déséquilibre 
(écar t  de régime,  non-observance 
thérapeutique, infection).

L’excès de morbi-mortalité cardio-
vasculaire observé au cours du diabète 
[11] n’est expliqué que très partiellement 
par l’hyperglycémie et est surtout lié à la 
grande fréquence des facteurs de risque 
vasculaire associés au diabète de type 2 et  
s’intégrant très souvent dans le cadre du 
syndrome métabolique [12]. Les principales 
anomalies sont l’obésité, l’hypertension 
artérielle et les anomalies lipidiques.

La surcharge pondérale est très fréquente 
chez les diabétiques de type 2, retrouvée 
dans plus de trois quarts des cas  [13] et 
sa réduction est l’un des premiers objectifs 
de la prise en charge de ces patients avec 
un IMC cible ne dépassant pas 27 kg/m2 
[14]. L’hypertension artérielle, qui touche 
environ la moitié des diabétiques de 
type 2 et dont la fréquence augmente 
avec l’âge et l’existence d’une surcharge 

pondérale, est elle aussi difficile à apprécier 
et à maîtriser [15,16]. En effet, les conditions 
de la mesure de la pression artérielle en 
consultation sont loin d’être optimales 
avec, en plus, l’effet blouse blanche [17] 
et la non-prise des médicaments le jour de 
la consultation, très courante dans notre 
contexte.

Si plus de 50 % de nos patients ont un 
bilan lipidique, moins de la moitié d’entre 
eux ont globalement atteint les valeurs 
cibles. 

Le maintien d’un bon contrôle 
glycémique et tensionnel ainsi que la 
normalisation des paramètres lipidiques 
exigent l’adhésion aux règles hygiéno-
diététiques [18] et une observance 
thérapeutique optimale, difficile à obtenir 
surtout en cas de polymédication [19]. 

En raison d’un risque vasculaire 
accru chez ces patients, toutes les recom-
mandations préconisent la prescription de 
l’aspirine comme anti-agrégant plaquettaire 
chez tous les diabétiques de type 2. Cepen-
dant ce traitement peu coûteux, disponible 
et efficace reste très peu prescrit [20]. Par 
ailleurs, il ne faut pas omettre que l’arrêt 
d’une intoxication tabagique doit faire par-
tie des objectifs de l’éducation des patients 
diabétiques.

Le dépistage annuel des complica-
tions dégénératives est justifié par l’intérêt 
d’identifier et de traiter précocement les 
différentes atteintes : photocoagulation 
au laser [21], prescription des inhibiteurs 
du système rénine angiotensine [22,23], 
traitement d’une insuffisance coronaire. 
Cependant, chez nos patients comme dans 
d’autres études, la majorité des complica-
tions ne sont dépistées que dans moins 
du tiers des cas [24]. Cette insuffisance 
peut s’expliquer par la surcharge de nos 
consultations pour l’examen des pieds, le 
recours à une consultation d’ophtalmologie 
avec une prise de rendez-vous au préalable 
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pour l’examen du fond d’oeil et la nécessité 
d’une collecte des urines de 24 heures, qui 
n’est pas toujours aisée pour les patients, 
pour la recherche d’une protéinurie. 

La majorité des patients diabétiques 
de type 2 sont suivis par des médecins 
généralistes, ce qui explique la rareté 
des études dans des structures comme 
la nôtre. Ce travail d’évaluation est  la 
première étape dans un programme visant à 

améliorer la  prise en charge des diabétiques 
de type 2 dans notre service. Il nous permet 
d’estimer l’écart entre les recommandations 
et la pratique et de réfléchir aux corrections 
à apporter. Il est vraisemblable qu’une 
meilleure organisation et une optimisation 
de l’utilisation de nos moyens pourraient 
contribuer à promouvoir l’état de santé des 
patients atteints de diabète de type 2.
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ABSTRACT We aimed to study the effect of Ramadan fasting on the occurrence of peptic ulcer disease and 
its complications in patients presenting to the Accident and Emergency Department at Al-Ain hospital, United 
Arab Emirates (UAE). We retrospectively reviewed patient records over the 10-year period, 1992 to 2002. Of 
470 patients treated for peptic ulcer disease, 215 were seen during Ramadan and 255 in the month after Ra-
madan. The frequency of peptic ulcer disease was higher after Ramadan than during Ramadan but this was 
not statistically significant. Peptic ulcer disease occurred more frequently in the age group 30–49 years. Peptic 
ulcer perforation occurred more frequently after Ramadan but the difference was not significant. Regression 
analysis identified the following variables as predictors of peptic ulcer disease: anorexia, pain, hypertension, 
smoking, epigastric pain, diabetes and family history.

Fréquence de la maladie ulcéreuse gastro-duodénale pendant et après le ramadan dans un hôpital 
des Émirats arabes unis
RÉSUMÉ Notre objectif était d’étudier l’effet du jeûne du ramadan sur la survenue de la maladie ulcé-
reuse gastro-duodénale et ses complications chez des patients se présentant au Service des Urgences 
de l’Hôpital d’Al Ain (Émirats arabes unis). Nous avons effectué une étude rétrospective des dossiers 
des patients sur une période de 10 ans, de 1992 à 2002. Sur les 407 patients traités pour un ulcère 
gastro-duodénal, 215 avaient consulté pendant le ramadan et 255 durant le mois suivant. La fréquence de la 
maladie ulcéreuse gastro-duodénale était plus élevée après le ramadan que pendant mais ce n’était pas sta-
tistiquement significatif. La maladie ulcéreuse gastro-duodénale survenait plus fréquemment dans le groupe 
d’âge 30-49 ans. La perforation d’ulcère gastro-duodénal était plus fréquente après le ramadan mais la dif-
férence n’était pas significative. L’analyse de régression a permis d’identifier les variables suivantes comme 
facteurs prédictifs de la maladie ulcéreuse gastro-duodénale : anorexie, douleur, hypertension, tabagisme, 
douleurs épigastriques, diabète et antécédents familiaux.
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Introduction

Sustained fasting over a period of time is or 
has been a feature of several of the world’s 
major religions. For Islam, the whole of the 
holy month of Ramadan is a time of strictly 
observed fasting during the daylight hours. 
Globally, nearly 1 billion Muslims fast dur-
ing this month.

During Ramadan, all healthy adult Mus-
lims are obliged to abstain from eating and 
drinking from sunrise to sunset. They must 
also abstain from taking oral medications 
as well as intravenous fluids and nutrients 
[1,2]. During night hours of Ramadan, ea-
ting and drinking tend to increase [1,4]. 
This pattern of intermittent eating and fas-
ting is different from other types of fasting 
or ongoing food deprivation [5]. To date 
only a few studies on the physiological ef-
fects of altered activity and eating schedule 
associated with Ramadan fasting have 
been reported, such as decreased daytime 
oral temperature, alertness, mood, re-
duced physical activity and concentration 
[2,3,6,7].

The mortality from peptic ulcer bleeding 
has not changed materially in recent years 
and remains at 7%–10% despite advances in 
patient management [8]. Perforated peptic 
ulcer is a serious complication of peptic 
ulcer disease [9,10].

The objective of this study was to 
investigate whether fasting in the month of 
Ramadan had any effect on the peptic ulcer 
frequency and peptic ulcer perforation in 
Muslim patients presenting to the Accident 
and Emergency Department of a large hos-
pital in the United Arab Emirates.

Methods

We conducted a retrospective descriptive 
study of peptic ulcer perforation among 
patients presenting to the Accident and 

Emergency Department of Al Ain Hospital 
in the United Arab Emirates who were then 
treated at the Departments of Medicine and 
Surgery. The study period was the month 
of Ramadan and the month after Ramadan 
(Shawwal) in the Hijrah calendar for the pe-
riod 1992–2002. The information gathered 
included data on sociodemographic charac-
teristics of the patients (age, sex, nationa-
lity). Other information collected included 
lifestyle habits of eating, drinking, cigarette 
smoking, perforation, history of previous 
gastrointestinal diseases and history of 
medication. Data were extracted from the 
medical records; records with incomplete or 
missing data were excluded from the study. 
Only cases of peptic ulcer with pathologic 
conditions leading to peptic ulcer complica-
tion such as haemorrhage and perforation 
were included; thus cases of oesophageal 
varices or cancer of the stomach were ex-
cluded. Patients with perforation of peptic 
ulcer that occurred outside the 2 months of 
study were excluded.

The data were analysed using SPSS, 
version 11. Data are expressed as mean and 
standard deviation (SD) unless otherwise 
stated. Chi-squared analysis was performed 
to test for differences in proportions of 
categorical variables between 2 or more 
groups. In 2 × 2 tables, the Fisher exact 
test (two-tailed) was used instead of the 
chi-squared test when the sample size was 
small. Stepwise logistic regression analysis 
was used to adjust for potential confounders 
and to rank the risk factors (determinants) 
for peptic ulcer and perforation. P < 0.05 
was considered as the cut-off value for  
statistical significance.

Results

Sociodemographic characteristics of 
patients with peptic ulcer who were admit-
ted at the Accident and Emergency Depart-
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ment and treated in the Departments of 
Medicine and Surgery are shown in Table 
1. During the 10-year period, the number of 
patients with peptic ulcer was higher in the 
month after Ramadan than during Ramadan 
(255 versus 215) but the difference was 
not statistically significant (P > 0.05). The 
frequency of peptic ulcer was highest in 
patients between 30 and 49 years. Although 
the frequency of peptic ulcer disease was 
higher in men both during and after Rama-
dan, a high proportion of the patients were 
women in both periods.

There was a greater association between 
peptic ulcer and hypertension and diabetes 
in the month after Ramadan than du-

ring Ramadan but the difference was not 
statistically significant. The prevalence of 
smoking was low in our study sample; 
however, smoking was reported to be 
significantly higher after Ramadan (15.0% 
versus 24.3%, P = 0.014).

Some of the characteristics associ-
ated with peptic ulcer disease found in our 
patients are shown in Table 2. Statistically 
significant higher frequencies were found 
for the following variables in the month 
after Ramadan compared with Ramadan: 
indigestion (P = 0.022), anorexia (P = 
0.003), perforation (P = 0.008) and use of 
medicines (P = 0.0031).

Table 1 Sociodemographic characteristics of peptic ulcer patients 
during Ramadan and after Ramadan (1992–2002)

Variable During Ramadan  After Ramadan P-value
  (n = 215)  (n = 255) 
  No. % No. % 

Sex     
 Male 114 53.0 168 65.9 0.006
 Female 101 47.0 87 34.1 

Nationality     
 UAE 87 40.5 98 38.4 NS
 Non UAE 128 59.5 157 61.6 

Age group (years)     
 <30 30 14.0 84 32.9 < 0.001
 30–39 71 33.0 74 29.0 
 40–49 58 27.0 55 21.6 
 >50 56 26.0 42 16.5 

Smoking habita     
 Yes 32  15.0 61  24.3 0.014
 No 182  85.0 190  75.7 

Diseases associated 
with peptic ulcer     
 Hypertension 11  5.1 25  9.9 NS
 Diabetes 12  5.6 21  8.3 NS

Age (years) [mean (SD)] 42.1 (13.3) 36.1 (14.6) < 0.001
SD = standard deviation.
NS = not significant.
UAE = United Arab Emirates.
aData were available for only 214 and 251 patients during and after Ramadan 
respectively.
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Table 2 Symptoms associated with peptic ulcer diseases found in the 
patients during and after Ramadan (1992–2002)

Variable During Ramadan  After Ramadan  P-value
  (n = 215) (n = 255)
  No. % No. % 

Previous history of 
peptic ulcer    
Indigestion/dyspepsia     

   Yes 73  34.0 114 45.0 0.022

   No 142 66 141 55.0 

Epigastric pain     

   Yes 178 83.8 195 76.5 NS

   No 37 17.2 60 23.5 

Pain      
Sudden     

   Yes 98 45.5 131 51.4 NS

   No 117 54.4 124 48.6
Gradual     

   Yes 104 48.4 108 42.4 NS

   No 111  51.6 147 57.6 

Level of pain     
 Mild 14 6.5 17 6.7 NS
 Moderate 122 56.7 140 54.9 
 Severe 79 36.7 98 38.4 

Associated symptoms 
(anorexia)     
 Yes 151 70.2 145 56.9 0.003
 No 64  29.8 110  43.1 

Perforation     
 Present 48 22.3 86 33.7 0.008
 Absent 167 77.7 169 66.3 

Medicines used     
 NSAIDS/aspirin 8 3.7 22 8.6 
 Anti-peptic ulcer 106 49.3 148 58.0 0.0031
 None 101 47.0 85  33.3 
NS = not significant.
NSAIDS = non-steroidal anti-inflammatory drugs.

Table 3 shows the results of stepwise 
logistic regression analysis which illustrates 
that anorexia, pain, hypertension, smoking, 
epigastric pain, diabetes and family history 

were the only significant predictors of pep-
tic ulcer and peptic ulcer perforation after 
adjusting for age and sex.
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Discussion

There is some evidence from Saudi Arabia 
that there is a reduction in eating frequency 
during Ramadan, but that each meal is nutri-
tionally denser than meals taken outside of 
Ramadan [11,12].

In spite of previous reports suggesting a 
reversible increase in acid and pepsin secre-
tion, which may be involved in the increase 
of dyspeptic symptoms seen during the 
Ramadan [2,13], and changes in lifestyle, 
which may be associated with an increase 
of the gastric acidity mainly in the diurnal 
phase [14,15], we did not find an increase 
in the frequency of peptic ulcer disease du-
ring Ramadan. Donderici et al. reported an 
increase in peptic ulcer complications dur-
ing Ramadan, particularly among women 
[10]. We did not find this and in fact peptic 
ulcer disease and complications were more 
frequent in the month after Ramadan in 
our study. Our results are in agreement 
with Abu Farsakh, who reported that male 
gender is a risk factor for peptic ulcer per-
foration [15]. An increase in frequency of 
perforation in middle age reflects that age 
is a risk factor for peptic ulcer perforation 
[16] rather than Ramadan fasting. This 
may be due to an increase in the incidence 
of Helicobacter pylori infection with age 

as the incidence of H. pylori infection in 
those over 50 years and 70 years is >50% 
and >75% respectively, or due to vascular 
devitalization [17].

The coexistence of peptic ulcer and 
diabetes mellitus is a rare occurrence. The 
prevalence of peptic ulcer disease in asymp-
tomatic diabetic patients has been reported 
to be 5.3% to 7.3% in Japan [18]. Although 
the occurrence of dyspepsia was reported to 
be common in diabetic patients in a Kenyan 
hospital, endoscopic findings and H. pylori 
status were not significantly different from 
those of the non-diabetic population [19]. 
However we found diabetes to be a signifi-
cant predictor of peptic ulcer disease which 
may reflect the tendency towards increased 
stomach acidity during the first 5 years of 
type I diabetes [18]. It is reported that in 
cases of diabetes with peptic ulcer disease, 
there is moderate intragastric hyperacidity 
in case of gastric ulcer and pronounced in-
tragastric hyperacidity with duodenal ulcer 
[20]. Also, type 2 diabetic patients showed a 
significantly lower eradication rate of H. py-
lori infection, which may be due to changes 
in the microvasculature of the stomach 
and to frequent antibiotic use as a result of 
recurrent bacterial infections leading to the 
development of resistant strains [21].

Table 3 Logistic regression analysis to identify 
predictors of peptic ulcer and peptic ulcer 
perforation among patients studied

Independent  Odds  95% confidence  P-value
variable ratio interval

Anorexia 5.18 2.36–11.39 0.0001

Pain 1.54 1.43–1.67 0.0001

Hypertension 1.64 1.30–2.08 0.005

Smoking 2.00 1.20–3.33 0.008

Epigastric pain 2.49 1.19–5.18 0.015

Diabetes 5.20 1.32–20.5 0.018

Family history 2.55 1.15–5.64 0.021
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Conclusion

No significant difference was found in the 
frequency of peptic ulcer cases in Ramadan 
when compared to the month after Rama-
dan, although the occurrence of peptic ulcer 
perforation was higher after Ramadan.
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ABSTRACT A community-based seroepidemiological study was made of 4 common zoonotic infec-
tions (brucellosis, hydatidosis, toxoplasmosis and visceral leishmaniasis) in 3 areas (rural, urban and 
suburban semirural) in Basra governorate, southern Iraq. The prevalence of brucellosis was higher in 
the suburban semirural area (29.3%) than the rural and urban areas. The prevalence of hydatidosis 
(19.0%–35.5%) and toxoplasmosis (41.1%–52.1%) were relatively high in all 3 areas. With respect to 
visceral leishmaniasis, low rates of infection were reported (0.2%–1.9%). The study shows in general 
that the suburban semirural area is at highest risk of zoonotic infections compared with other areas. The 
results could form a rational basis for the planning of an integrated comprehensive approach for control 
of zoonotic infections in the areas surveyed.

Séroépidémiologie de certaines infections zoonosiques dans la région de Bassora en Iraq
RÉSUMÉ Une étude séroépidémiologique communautaire a été réalisée sur quatre infections zoo-
nosiques courantes (brucellose, hydatidose, toxoplasmose et leishmaniose viscérale) dans trois 
zones (rurale, urbaine et semi-rurale suburbaine) du gouvernorat de Bassora (Sud Iraq). La pré-
valence de la brucellose était plus élevée dans la zone semi-rurale suburbaine (29,3 %) que dans 
les zones urbaine et rurale. La prévalence de l’hydatidose (19,0 % - 35,5 %) et de la toxoplasmose 
(41,1 % - 52,1 %) était relativement forte dans l’ensemble des trois zones. En ce qui concerne la leish-
maniose viscérale, on a signalé de faibles taux d’infection (0,2 % - 1,9 %). De manière générale, l’étude 
montre que la zone semi-rurale suburbaine a le plus fort risque d’infections zoonosiques par rapport aux 
autres zones. Ces résultats pourraient servir de base rationnelle pour planifier une approche complète 
intégrée en matière de lutte contre les infections zoonosiques dans les zones enquêtées.
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Introduction

Zoonoses are defined as infections that are 
naturally transmitted between vertebrate 
animals and humans [1]. They are respon-
sible for widespread illness and death 
among humans. They are also known to af-
fect animal health and productivity [2]. The 
social and economic burden of zoonotic 
infections is considerable, especially in 
developing countries [3]. The World Health 
Organization, in collaboration with other 
international and regional organizations, 
has called for strengthening comprehensive 
national control strategies and programmes 
for the control of major zoonotic infections 
[3]. Such programmes include intersectoral 
collaboration between public health and 
veterinary authorities in addition to other 
public and private agencies. It would be 
more feasible and cost-effective if an 
integrated approach were planned and ad-
ministered to control a group of zoonotic 
infections that share common ecological 
and epidemiological characteristics in 
terms of source of infection and modes of 
transmission.

One of the essential prerequisites for 
the success of such an integrated approach 
is the acquisition of knowledge about the 
extent of the problem (in terms of frequency 
and distribution) in the targeted geographi-
cal areas. The development of serological 
tests for the diagnosis of many zoonotic 
infections has made it possible to assess 
the extent of exposure to these infectious 
diseases by taking a single blood sample 
from each person in the population at risk 
[4–6].

Reports based on routine statistics 
from health authorities in Basra have 
indicated that zoonotic infections in Basra 
constitute a public health problem [7]. The 
lack of an appropriate surveillance system, 
however, does not allow estimation of the 

exact burden of these infections among the 
population.

In this study we report the results of a 
community-based study carried out in Basra, 
southern Iraq, to assess the epidemiological 
pattern of four selected major zoonotic 
infections: brucellosis, toxoplasmosis, hy-
datidosis and visceral leishmaniasis using 
serological tests. As far as we know, no 
previous population-based study has been 
carried out in this part of the world.

Methods

Three areas in Basra were selected for the 
study: Bab Al-Twail, a rural village situated 
south of Basra city; Al-Qibla, an urban slum 
area situated in the centre of Basra city; and 
Al-Hartha, a semirural suburban area situ-
ated to the north of Basra city.

The households in each area were 
selected randomly using a cluster sampling 
technique described elsewhere [8]. The 
minimum sample size required was calcu-
lated in each area so that the proportion of 
each infection was determined with type I 
error of 5%, with 20% degree of precision 
of the expected proportion. According to 
these parameters, the minimum sample size 
required was 400 inhabitants in each area.

Households included in the study were 
visited by the team of investigators, and 
information about demographic, social and 
economic characteristics was obtained using 
specially designed interview forms. A blood 
sample was taken from every member of the 
household by venepuncture. The samples 
were sent the same day to the laboratory at 
the Department of Microbiology at Basra 
Medical College for serological testing as 
described below.

Serology testing
A latex test was used for the serodiagnosis 
of toxoplasmosis (Toxocell, Biokit SA, 
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Barcelona, Spain). This is a one-step rapid 
latex particle agglutination test on a slide 
for the qualitative and semi-quantitative 
determination of toxoplasmosis antibodies 
in serum. 

Antibodies to Brucella species in serum 
were screened using a rose Bengal test 
(Micropath, Omega Diagnostics Ltd, Alloa, 
United Kingdom). The test depends on the 
ability of antibodies in the patient’s serum 
to agglutinate the stained bacterial antigen.

An enzyme immunoassay method was 
used to screen for IgG antibodies to human 
Echinococcus granulosus in active cysts 
in serum (Al-Razi Centre, Baghdad, Iraq).
The sample is considered positive if the 
absorbance value of the sample is equal to 
or greater than the cut-off value.

For the diagnosis of visceral leish-
maniasis, antibodies to the parasite in serum 
were selected by direct agglutination test as 
described by Harith et al. [9]. This proce-
dure gives good agreement with indirect 
fluorescent antibody testing (IFAT) which 
is usually used for the clinical diagnosis of 
leishmaniasis, yet  it also allows estimation 
of antibody titre and thus level of exposure 
to infection.

The results were analysed using SPPS 
version 7.5 and the Z-test.

Results

The sample size of the population studied 
in the 3 areas was 439 in Bab Al-Twail (178 
males and 261 females), 435 in Al-Qibla 
(215 males and 220 females) and 465 in Al-
Hartha (255 males and 210 females). 

The proportions of those below 15 years  
were as follows: Bab Al-Twail 45.8% 
Al-Qibla 36.1%; Al-Hartha 46.5%. The 
percentages of those 65 years and above 
were 2.1%, 3.7% and 1.7% in the 3 areas 
respectively.

Table 1 shows the overall prevalence 
rates (as expressed by percentage of posi-
tive cases) and 95% confidence intervals of 
the 4 infections. With respect to brucellosis 
the prevalence was significantly different 
among the 3 areas (as reflected by 95% 
confidence intervals). It was highest in 
the semirural suburban area of Al-Hartha 
(29.3%). With respect to hydatidosis the 
prevalence ranged from 19.0% in Al-Qi-
bla (a slum area in Basra city) to 35.5% 
in Al-Hartha. There were no significant 
differences in hydatidosis between the 
3 areas as reflected by the overlapping 
95% confidence intervals. Relatively high 
rates of toxoplasmosis seropositives were 
reported in all areas (ranging from 41.1% to 
52.1%). With respect to visceral leishmani-
asis the rates ranged from 0.2% in Al-Qibla 
to 1.9% in Al-Hartha. 

Tables 2–4 show the prevalence rates for 
brucellosis, hydatidosis and toxoplasmosis 
in the 3 areas by age and sex. Although 
lower prevalence rates were reported 
among children below 5 years of age with 
respect to brucellosis in Bab Al-Twail and 
Al-Qibla, hydatidosis in Bab Al-Twail, and 
toxoplasmosis in Al-Hartha, no significant 
age-specific trend could be ascertained ex-
cept for the significance increase in preva-
lence rates of toxoplasmosis with increasing 
age in Al-Hartha. With respect to visceral 
leishmaniasis there were 16 cases in the 3 
areas: 3 aged < 5 years, 12 cases aged 5–15 
years and 1 case aged 15+ years.

There were no significant differences 
in the rate of any of the infections between 
males and females in any area except for a 
significantly higher prevalence of hydatido-
sis among males compared with females in 
Al-Qibla (24.0% among males compared 
with 15.2% among females) and higher 
prevalence rates of toxoplasmosis among 
females compared with males in Al-Hartha 
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(60.0% among females compared with 
32.5% among males).

Discussion

The results of the present study demonstrate 
how seroepidemiological community-based 
surveys are useful in assessing the level of 
exposure to selected zoonotic infections, as 
expressed by prevalence of seropositivity. 
Such rates reflect both clinical and 
subclinical (asymptomatic) infections. They 
also reflect the cumulative lifetime exposure 
of the population to such infections [9]. The 
study showed that there were no significant 
variations in the level of infections with 
toxoplasmosis, hydatidosis or visceral 
leishmaniasis between the 3 study areas 
(brucellosis did show variations). However, 
in general, the prevalence rates were high-
est in Al-Hartha, a semirural area. It seems 
that in spite of the difference in level of 
urbanization of the studied areas, they were 
not distinct ecologically or culturally to the 
extent that significant levels of transmission 
would result. The relatively high levels of 
infection with Toxoplasma gondii and 
Echinococcus granulosus (the causative 
agents of toxoplasmosis and hydatidosis 
respectively) indicates intimate contact 
with cats and dogs. It is known that stray 
dogs and guard dogs are common in the 3 
studied areas. The significantly higher level 
of brucellosis in Al-Hartha compared to Al-
Qibla and Bab Al-Twail might be because 
the transmission of infection is acquired 
though consumption of unpasturized milk 
or its products, rather than due to direct con-
tact with infected animals [10]. 

The rates of infection with toxoplasmo-
sis reported in this study in the 3 areas are 
higher than those reported in neighbouring 
countries such as Saudi Arabia [11,12] or 
the United Arab Emirates [13]. In Saudi 
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Arabia prevalences of 32.7% and 25.0% 
were reported. Wide variations in the level 
of infection with toxoplasmosis among dif-
ferent nationality groups were reported in 
the United Arab Emirates. The significant 
increase in the level of toxoplasmosis 
infection with increasing age reported in 
this study was also confirmed in the above 
studies.

With respect to brucellosis, prevalences 
of 13% and 23% were reported in western 

Sudan and Saudi Arabia respectively 
[14,15]. Their figures are comparable to 
those reported in Al-Qibla and Al-Hartha. 
However neither study was community-
based as they included either only those 
at risk (the Sudan study) or were hospital-
based (the Saudi Arabian study).

With respect to visceral leishmani-
asis, low rates were detected in our study. 
However, such rates are important since 
they indicate that such infection is endemic 

Table 2 Distribution of brucellosis infection with respect to age and sex in the study 
areas

Age and sex Bab-al-Twail Al-Qibla Al-Hartha
  Total  Positive cases Total  Positive cases Total  Positive cases
  tested  tested  tested
  No. No.  %  No. No.  %  No. No.  % 

Age (years)         
 < 5 38 1 2.6 46 4 8.7 52 15 28.9
 5–14 163 8 4.9 111 14 12.6 164 39 23.8
 15–44 184 15 8.2 197 27 13.7 211 65 30.8
 45+ 48 1 2.1 81 8 9.9 34 15 44.1
 Unknown 6 0 0 0           – – 4 2 50.0

Sex         
 Male 178 5 2.8 215 22 10.2 255 74 29.0
 Female 261 20 7.7 220 31 14.1 210 62 29.5

Table 3 Distribution of hydatidosis infection with respect to age and sex in the study 
areas

Age and sex Bab-al-Twail Al-Qibla Al-Hartha
  Total  Positive cases Total  Positive cases Total  Positive cases
  tested  tested  tested
  No. No.  %  No. No.  %  No. No.  % 

Age (years)        
 < 5 3 0 0 5 1 20.0 5 2 40.0 
 5–14 22 5 22.7 14 2 14.3 17 3 17.7 
 15–44 29 7 24.1 29 5 17.2 32 13 40.6 
 45+ 7 2 28.6 11 3 27.3 6 3 50.0 
 Unknown 0          – – 0          – – 1 1 100.0

Sex         
 Male 18 4 22.2 25 6 24.0 30 9 30.0 
 Female 43 10 23.3 33 5 15.2 32 13 40.6
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Table 4 Distribution of toxoplasmosis infection with respect to age and sex in the study 
areas

Age and sex Bab-al-Twail Al-Qibla Al-Hartha
  Total  Positive cases Total  Positive cases Total  Positive cases
  tested  tested  tested 
  No. No.  %  No. No.  %  No. No.  % 

Age (years)        
 < 5 9 3 33.3 7 4 57.1 11 1 9.1
 5–14 24 9 37.5 20 6 30.0 29 12 41.4
 15–44 82 38 46.3 89 41 46.1 90 54 60.0
 45+ 23 12 52.2 25 7 28.0 10 6 60.0
 Unknown 0            – – 0            – – 0 – –

Sex         
 Male 24 7 29.2 32 14 43.8 40 13 32.5
 Female 114 55 48.3 109 44 40.4 100 60 60.0

and that flare-ups could occur whenever 
circumstances are appropriate for breeding 
of sandflies. In fact outbreaks of visceral 
leishmaniasis have been reported in the 
northern region of Basra governorate.

In conclusion, the present study has 
demonstrated the feasibility of conducting 
an integrated study of several zoonotic in-
fections. Such an approach is also cost- ef-
fective since it makes use of a single survey 
and single blood specimen to screen for 
such infections. Health authorities, in col-
laboration with other sectors, could plan a 
comprehensive package for control of these 

infections through appropriate intervention 
measures such as control of animals, control 
of vectors and through early detection and 
treatment of human cases. Health education 
programmes directed towards the public 
and to those at risk should form an impor-
tant component of such a package.
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Emerging zoonoses
The WHO/FAO/OIE joint consultation on emerging zoonotic diseases 
held in Geneva in May 2004 defined an emerging zoonosis as “a 
zoonosis that is newly recognized or newly evolved, or that has oc-
curred previously but shows an increase in incidence or expansion 
in geographical, host or vector range”. Emerging zoonotic diseases 
have potentially serious human health and economic impacts and 
their current upwards trends are likely to continue. Examples are avian 
influenza, bovine spongiform encephalitis (BSE) and the Nipah virus. 
Some of the “lingering” zoonoses are re-emerging in some regions, 
such as brucellosis and dog rabies and parasitic diseases such as 
cysticercosis/taeniasis and echinococcosis/hydatidosis.
Many factors lead to the emergence of zoonotic diseases. Environ-
mental changes, human and animal demography, pathogen changes 
and changes in farming practice are a few of them. Social and cultural 
factors such as food habits and religious beliefs play a role too.
Further information about zoonoses and the work of WHO in this area 
can be found at: http://www.who.int/zoonoses/emerging_zoonoses/
en/
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ABSTRACT A serological study was carried out in Tiaret province in western Algeria on 1032 cows 
distributed in 95 flocks to estimate the prevalence of Brucella infection and to compare the sensitivity 
and specificity of a range of agglutination tests. Screening tests showed 31.5% of herds positive using 
the buffered plate antigen test and 26.3% using the rose Bengal test compared with 15.7% with the 
complement fixation test. Using the complement fixation test as the gold standard for confirmatory tests, 
the Rivanol test was found to be more sensitive but less specific than tube agglutination in detecting bru-
cellosis infection. Three isolates were identified from 105 blood samples from humans with brucellosis 
and 50 samples of milk and tissues from infected cows and they were all Brucella melitensis biovar 3.

Prévalence de la brucellose humaine et bovine dans l’ouest de l’Algérie : comparaison des tests 
de dépistage
RÉSUMÉ Une étude sérologique a été réalisée dans la province de Tiaret dans l’ouest de l’Algérie sur 
1032 vaches réparties sur 95 troupeaux pour estimer la prévalence de la brucellose et comparer la 
sensibilité et la spécificité des épreuves d’agglutination. Les tests de dépistage ont montré que 31,5 % 
des troupeaux étaient positifs en utilisant l’épreuve d’agglutination sur plaque à l’antigène tamponné et 
26,3 % en utilisant l’épreuve au rose Bengal par rapport à 15,7 % avec l’épreuve de fixation du com-
plément.  En utilisant l’épreuve de fixation du complément comme méthode de référence pour les 
tests de confirmation, on a constaté que le test au Rivanol était plus sensible mais moins spécifique 
que l’épreuve d’agglutination en tube pour le dépistage de la brucellose. Trois isolats ont été identifiés 
dans 105 échantillons sanguins provenant de personnes atteintes de brucellose et 50 échantillons de 
lait et de tissus provenant de vaches infectées ; pour les trois, le biotype a été déterminé comme étant 
Brucella melitensis biovar 3.
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Introduction

Brucellosis is considered the most impor-
tant of the zoonoses in the Mediterranean 
region and its economic impact is great [1–
3]. Although steady progress is being made 
in brucellosis control in this region, serious 
difficulties remain due the complexity of the 
epidemiology of the disease. 

An intensive government effort has been 
made in Algeria as well as in other North 
African countries to eradicate brucellosis or 
at least to keep the infection at a manage-
able level [4]. Data about the prevalence 
of brucellosis in animals are incomplete 
and cover only a small proportion of the 
national livestock. In Algeria, there has 
been little previous research into brucel-
losis. The lack of cooperation between the 
public health and veterinary sectors, as well 
as the absence of information exchange be-
tween neighbouring countries complicates 
the situation. A thorough evaluation of the 
laboratory tests currently available is also 
needed in order to establish the most useful 
tests for use in Algeria, both in humans and 
animals. 

This investigation was carried out to 
study the prevalence of Brucella spp. infec-
tion among cattle in western Algeria, to 
evaluate a number of serological tests and 
to discuss some epidemiological aspects of 
brucellosis.

Methods

Background
The study was carried out between January 
2002 and May 2003 in the Tiaret province 
of western Algeria. The study region is 
agropastoral with a semi-arid climate. The 
study animals were local cross-breeds. All 
investigated animals were bred in an exten-
sive farming system and contact between 
the different species (cattle, sheep and 

goats) is not uncommon. Many diseases 
are endemic in the studied species (brucel-
losis, foot and mouth disease, tuberculosis, 
rabies) and the main clinical signs of several 
diseases are diarrhoea, abortion, lameness 
and respiratory problems. The breeding 
system is traditional without application of 
any standard in hygiene, food rationing or 
herd management. Vaccination against foot 
and mouth disease is available but rarely 
used. Vaccination against brucellosis in 
cattle is still forbidden in Algeria. Raw milk 
and milk products are widely consumed by 
the population.

Samples and testing
A serological study was carried out on 
samples of blood collected from 1032 cows 
with unknown pathologic status belonging 
to 95 herds in 3 areas of Tiaret province. 
The study animals were divided into 
3 groups according to the area where they 
were found: Tiaret town, southern Tiaret 
and northern Tiaret. All bovine sera were 
subjected initially to the rose Bengal plate 
test (RBT) and the buffer acidified plate 
antigen test (BAPAT). The confirmatory 
tests applied were the tube agglutination test 
(TAT), and the Rivanol plate agglutination 
test (RIV). The complement fixation test 
was (CFT) used as the gold standard for 
measuring the sensitivity and specificity of 
the different tests. 

The milk ring test (MRT) was used on 
a total of 765 bovine milk samples from 86 
herds and 39 milk samples from slaughtered 
cows. The animals were cows 2 years old 
and over, presumed to be healthy, belonging 
to a designated area of Tiaret province. 

A microbiology examination for isola-
tion of Brucella spp. was made on 105 
blood samples collected from infected 
humans and 50 samples of milk and tis-
sues from infected cows. The humans 
(9.5% males) were patients living in Tiaret 
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province who had clinical and serological 
evidence of acute brucellosis (positive for 
RBT and TAT > 1/80). Of the samples from 
cows, 39 were from milk and 11 from tis-
sue specimens (5 from cotyledons, 4 from 
lymph nodes and 2 from calf fetuses) col-
lected from slaughtered cows with brucel-
losis (positive for RBT and CFT > 20 IU). 

To investigate the origin of the infection 
in humans, 55 of the 105 patients were 
questioned and their responses recorded in 
their records.

Laboratory methods
RBT was carried out according to Alton et 
al. [5]. Equal volumes of antigen (Spinreact 
SA, Girona, Spain) and serum (30 µL) were 
placed on a plate and mixed for 4 minutes. 
The result was judged as positive or nega-
tive according to the presence or absence of 
any degree of agglutination.

BAPAT is an agglutination test in 
which a larger amount of antigen (80 µL) 
(Sentinel CH, Milan, Italy) was mixed with 
30 µL of the serum under test and the plate 
was rotated several times and then read for 
agglutination [6].

TAT was started with a dilution of 1/10 
using the European assay [7]. Equal volumes 
of antigen (Synbiotics Corp. Europe, Lyon, 
France) and serum (0.5 mL) were mixed. 
The serum under examination was diluted 
in order to obtain dilutions 1:10, 1:20, etc. 
The tubes were incubated for 20 hours at 
37 °C. A sample was recorded positive 
when the examined tube presented agglu-
tination and sedimentation with the clear 
supernatant.

RIV was done according to Alton et al. 
[5]; 0.4 ml of serum under test was mixed 
with equal volume of rivanol solution 
(Veronal buffer solution, Synbiotics Corp. 
Europe, Lyon, France) and centrifuged. 
A quantity of 30 µL of rivanol antigen 
(Veterinary Serum and Vaccine Research 

Institute, Cairo, Egypt) was added to 80 
µL, 40 µL, 20 µL and 10 µL of supernatant 
fluid and mixed as recommended by the 
manufactured. Complete agglutination at 1:
25 was considered positive.

CFT was done using the cold technique 
on micro-titres plates depending on 50% 
haemolysin of sheep erythrocytes [5]; the 
complement antigen (Synbiotics Corp. Eu-
rope, Lyon, France) and haemolysin were 
standardized and titrated before conducting 
the test. Each serum sample was diluted 
to 1:4 with barbital buffer and inactived 
at 56 °C for 36 min. The sensitized sheep 
erythrocytes were prepared by mixing 
equal volumes of diluted haemolysin in 
3% of standardized erythrocytes solution 
suspension and left for 15 minutes at room 
temperature for sensitization. Briefly, with 
complete fixation, there was no lysis and 
a button of erythrocytes was seen at the 
bottom of each well and the supernatant 
was clear and colourless. A titre of 20 IU 
(1/4) or higher was considered positive. 
Complement and haemolysin for sensitiza-
tion of sheep erythrocytes in the presence of 
complement was obtained from Bio-Méri-
eux SA, Marcy L’étoile, France. Alsever’s 
solution for the preservation of sheep 
erythrocytes was purchased [5] and the sera 
were stored at –20 °C until the serological 
tests were performed.

The MRT was carried out according to 
Alton et al. [7]; 1 mL of milk was mixed 
with 30 µL of ring test antigen (Synbiotics 
Corp. Europe, Lyon, France) and incubated 
at 37 °C for 1 hour. If the intensity of blue 
colour in the cream layer was equal or 
deeper than the skim portion, the test was 
considered positive. 

Bacteriological examination
Trypticase soy agar (TSA) plates with 5% 
sterile horse serum, polymyxin B (5 U/mL), 
bacitracin (25 U/mL) and cycloheximide 
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(100 µg/mL) were used for the isolation, 
identification and typing of Brucella spp. 
Plates were placed in an incubator at 37 °C 
with 10% CO2 tension adjusted automati-
cally. 

Cultured plates were examined for Bru-
cella spp. growth at the 4th day and daily for 
4 weeks. Suspected colonies were further 
identified and subcultured on Brucella agar 
slopes. The typing of Brucella isolates was 
made according to CO2 requirement, H2S 
production, growth in the presence of dyes 
(thionine and basic fuchsine), reaction with 
monospecific sera (immunoglobulin (Ig)A 
and IgM) and bacteriophage typing [5].

Results 

Screening tests
Among the studied cattle, 31.5% of herds 
were positive for brucellosis (1 or more 
animal positive) and 9.7% of individual ani-

mals were positive when using the BAPAT. 
The same data using the RBT were 26.3% 
of herds and 8.2% of individuals (Table 1).

A large difference in prevalence was 
seen in groups from different areas. Apply-
ing the BAPAT, prevalence among herds 
was 24.0%, 47.2% and 20.0% in Tiaret 
town, southern Tiaret and northern Tiaret 
respectively. The same test showed 7.8%, 
11.3% and 8.2% positive among individual 
animals in the same areas respectively. 
Using the RBT, prevalence also varied 
greatly across the areas, especially among 
herds (24.0%, 36.1% and 17.6% in Tiaret 
town, southern Tiaret and northern Tiaret 
respectively).

The total prevalence of brucellosis ac-
cording to the MRT (Table 1) was about 
18.6% in herds and 4.0% in individuals but 
with a large variation between the studied 
areas: from 8.3% in Tiaret town to 24.1% in 
northern Tiaret. 

Table 1 Results of agglutination screening tests on bovine serum 
and milk samples from herds and individual cattle

Area and  Serum samples Milk samples
category BAPAT RBT MRT 
  No.  % +ve  No.  % +ve No.  % +ve
  tested  tested  tested

Tiaret town      
 Herdsa 25 24.0 25 24.0 24 8.3
 Individuals 216 7.8 216 6.9 162 3.0

Southern Tiaret      
 Herdsa 36 47.2 36 36.1 33 21.2
 Individuals 501 11.3 501 9.3 316 4.1

Northern Tiaret      
 Herdsa 34 20.5 34 17.6 29 24.1
 Individuals 315 8.2 315 7.3 287 4.5

Total       
 Herdsa 95 31.5 95 26.3 86 18.6
 Individuals 1032 9.7 1032 8.2 765 4.0
aPositive herd = minimum of 1 animal positive to test.
RBT = rose Bengal test; BAPAT = buffered acidified plate antigen test; MRT = 
milk ring test.
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Confirmation tests
The results of confirmation tests indicated 
more positive cases using the RIV (22.1% 
and 3.0%) than the TAT (21.0% and 4.9%) 
and the CFT (15.7% and 2.6%) for herds 
and individuals respectively (Table 2). 
Applying the RIV, a large difference was 
seen among animals between different 
areas: 12.0%, 30.5% and 20.5% for herds 
and 2.3%, 3.7% and 2.2% in individuals 
respectively for the 3 above areas. With 
the TAT, there was also a large difference 
in prevalence according to each area tested, 
in herds (12.0%, 30.5% and 17.6%) and in 
individuals (3.2%, 4.5% and 6.6%). Finally, 
the prevalence of brucellosis according to 
the CFT was 8.0%, 25.0% and 11.7% for 
herds and 1.8%, 3.9% and 0.9% for indi-
viduals respectively.

Table 3 shows the sensitivity and 
specificity of the tests using CFT as the gold 
standard. The RBT, BAPAT and RIV tests 
showed 96.3%, 100% and 85.2% sensiti-

vity respectively. BAPAT showed a higher 
sensitivity than the MRT but the MRT had 
the higher specificity (98.6%). TAT had a 
higher sensitivity (88.9%) than the RIV test 
which had a higher specificity (99.2%).

Isolates
Only 3 bacterial isolations of Brucella were 
successfully characterized: 2 isolates from 
the 105 human blood samples and 1 isolate 
from the 39 bovine milk samples. All were 
identified as Brucella melitensis biovar 3. 
None of the tissue or fetal samples were 
positive.

Source of infection
Among the 55 humans with evidence of 
brucellosis, the majority (49, 89.1%) had 
ingested raw milk or milk products and 3 
(5.4%) had contracted the disease by con-
tact with cattle or goats during parturition. 
The etiology of the remaining 3 (5.4%) 
cases was unknown. 

Table 2 Results of agglutination confirmatory tests 
and the complement fixation test on bovine serum 
samples from herds and individual cattle 

Area and Serum samples 
category No.  RIV   TAT  CFT
  tested % +ve % +ve % +ve

Tiaret town    
 Herdsa 25 12.0 12.0 8.0
 Individuals 216 2.3 3.2 1.8

Southern Tiaret 
 Herdsa 36 30.5 30.5 25.0
 Individuals 501 3.7 4.5 3.9

Northern Tiaret 
 Herdsa 34 20.5 17.6 11.7
 Individuals 315 2.2 6.6 0.9

Total  
 Herdsa 95 22.1 21.0 15.7
 Individuals 1032 3.0 4.9 2.6
aPositive herd = minimum of 1 animal positive to test.
RIV = Rivanol test; TAT = tube agglutination test; CFT = 
complement fixation test (gold standard). 
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Discussion

The recorded incidence of brucellosis has 
increased in Algeria during the last few 
years. This may be a recording artefact due 
to the availability of improved diagnostic 
tools but it is also likely to be a real effect 
resulting from importation of cattle. Bru-
cellosis is widely regarded as an insidious 
disease, demanding the most thorough care 
in diagnosis. No single test is capable of 
identifying all positive cases [8].

We can explain the high prevalence of 
brucellosis in this study by the fact that 
the control of brucellosis is insufficient in 
Algeria; indeed only a small proportion of 
the cattle are controlled. The prevalence of 
brucellosis for individual animals (2.6% us-
ing the CFT) was higher than that declared 
by the Algerian department of veterinary 

services [9]. This authority recorded a per-
centage of positive cases varying between 
0.6% and 1.5% from 2001 to 2002 with 
tests on only 6000 to 8000 cattle, less than 
11.5% of the total national dairy bovine 
population.

The prevalence of the different spe-
cies of Brucella differed greatly between 
geographical regions. The differences 
depend on the fact that the breeders do not 
respect the international norms in conduct-
ing their herds: indeed the mean number of 
animals per herd was 11 and several visited 
herds comprised 2 to 5 animals. Ignorance 
of farmers, lack of hygiene and moving 
animals without any control procedures are 
probably contributing to the spread of the 
infection. We have also noted that the ma-
jority of infected animals, including those 

Table 3 Inter-test comparison between different tests 
for brucellosis and the complement fixation test as 
gold standard 

Test CFT  CFT  Sensitivity  Specificity 
  No. +ve No. –ve % %

RBT    96.3 94.1
 +ve 26 59  
 –ve 1 946  

BAPAT    100.0 93.7
 +ve 27 63  
 –ve 0 932  

MRT   87.5 98.6
 +ve 21 10  
 –ve 3 731  

TAT   88.9 97.3
 +ve 24 27  
 –ve 3 978  

RIV   85.2 99.2
 +ve 23 8  
 –ve 4 997  
RBT = rose Bengal test; BAPAT = buffered acidified plate 
antigen test; MRT = milk ring test; RIV = Rivanol test; TAT
= tube agglutination test; CFT = complement fixation test (gold 
standard). 
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tested and slaughtered according to the state 
brucellosis eradication programme, were of 
imported breeds.

The ideal standard test that confirms 
the disease is the isolation of the bacterial 
agent [10]. To our knowledge, isolation of 
Brucella spp. has not been reported before 
in Algeria and we continue to investigate 
with serological methods on both human 
and animal samples. However, animals 
with low serological titres missed during 
the testing can play a great role in spreading 
the infection. 

Since the principal source of infection in 
humans was reported to be consumption of 
unpasteurized cow’s milk and milk products, 
the isolation of Brucella melitensis biovar 
3 from human blood and from bovine milk 
means that these bacteria have probably 
passed from small ruminants to bovines 
then to consumers. This is the predominant 
strain among infected animals and humans 
in most Mediterranean countries [11]. The 
great majority of animal tissues investigated 
in our study were negative, due to the fact 
that in chronic brucellosis, microbiological 
studies are usually negative [12] as these 
affected animals have already received 
antimicrobial treatment. Such a situation is 
very serious in the absence of any control 
in the sale and administration of veterinary 
medicines.

It is evident that more investigations 
are needed in all provinces of Algeria in 
order to obtain full information about the 
epidemiology of brucellosis in animals and 
humans. However, the high levels of cattle 
importation may increase the incidence of 
Brucella and bias such investigations. In 
order to prevent the introduction of new 
species of Brucella, strict controls must be 
applied to animal importation.

The majority (89%) of humans infected 
with brucellosis had ingested raw milk or 
milk products, mostly in the spring and 

summer seasons that coincide with the 
parturition and lactation period of cattle 
and goats. Another study showed the role 
of milk in 85% of human cases in Algeria 
[13]. In 2002, 250 people living in Tiaret 
province were treated for brucellosis [14]; 
the main reason for contracting the disease 
was consumption of raw milk and milk 
products. Among them, 159 were from the 
region of Frenda located in southern Tiaret, 
an area which in our study had high per-
centage prevalence. Milk and milk products 
have been reported as the main factor in 
brucellosis infection in humans in several 
other countries: 70.4% in Palestine [15] and 
83% in Kuwait [16]. 

Comparing the screening tests—
BAPAT, RBT and MRT—our results 
showed a higher sensitivity using BAPAT 
to that recorded in Egypt [17] and we can 
recommend BAPAT be introduced in pro-
grammes of brucellosis control in Algeria, 
because it is more sensitive as a screening 
test than the RBT. Buffered antigen tests 
are suitable for screening herd and indi-
vidual animals [18]. The higher sensitivity 
of BAPAT compared with other serological 
tests can be attributed to the final pH of the 
test (4.02) which enables some of the anti-
Brucella IgM beside IgG, IgG1, IgG2 and 
IgA to share in the reaction [19]. 

On the other hand, the relatively higher 
acidic pH of RBT (3.65) allows smaller 
amounts of IgM to share in the reaction, 
since this class of immunoglobulin is 
known to be acid-labile [20]. This pH en-
hances the specificity of the RBT. RBT does 
not need special laboratory facilities and is 
simple and easy to perform. The test detects 
specific Brucella antibodies of the IgM and 
IgG types and is more effective in detecting 
antibodies of the IgG1 type than IgM and 
IgG2 types. However, the temperature of 
the antigen and the ambient temperature 
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may influence the sensitivity and the speci-
ficity of RBT [21]. 

MRT was more specific in brucellosis 
screening than the RBT and BAPAT tests 
and can replace them. MRT is cheap, easy, 
simple and quick to perform. It detects 
lacteal anti-Brucella IgM and IgA bound to 
milk fat globules. The use of this test, how-
ever, is limited by the milk quality. It can 
test false positive when the milk contains 
colostrum, at the end of the lactation period 
and in cows with mastitis [22]. Milk with 
low concentrations of lacteal IgM and IgA, 
or lacking the fat-clustering factors, can test 
false negative [23].

The confirmatory agglutination tests 
were assessed using positive results in 
the CFT as the gold standard. The study 
revealed a lower sensitivity of RIV com-
pared with RBT and BAPAT. This can be 
explained by the fact that RIV precipitates 
IgM [24], which appears later in the infec-
tion and is not revealed by RIV, since it 
detects only the IgG. Thus, RIV cannot 
detect animals in the early stage of infec-
tion and cannot replace CFT. The sensiti-
vity and specificity of TAT were 88.9% and 
97.3% respectively and the sensitivity and 
specificity of RIV were 85.2% and 99.2% 
respectively. Compared with RIV and TAT, 
which showed nearly the same prevalence 
of Brucella spp. (22.1% and 21.0%) for 
flocks but not for individuals (3.0% and 
4.9%), it appears that TAT was a little more 
sensitive. This fits with the data showing 
that TAT is an IgM detector [25] and CFT 
principally an IgG1 detector [26]. TAT is 
relatively simple and easy to perform and 
requires basic laboratory equipment. It can 
be used to detect acute infections, as anti-
bodies of the IgM type usually appear first 
after the start of the infection and are more 
reactive in TAT than antibodies of the IgG1 
and IgG2 types. However, it can give false 
negative or false positive results [27].

CFT is considered the best confirmatory 
test for the diagnostic of brucellosis. When 
the disease becomes chronic, the titres de-
tected by TAT tend to be negative, whereas 
titres detected by CFT remain at perceptible 
levels [28]. CFT is laborious and requires 
highly trained personnel as well as suitable 
laboratory facilities. Although its high 
specificity is very important for the control 
and eradication of brucellosis, it may test 
false negative when antibodies of the IgG2 
type hinder complement fixation [21]. CFT 
measures more antibodies of the IgG1 type 
than antibodies of the IgM type, as the latter 
are partially destroyed during inactivation.

In Algeria, the serological tests used 
in bovine brucellosis control are RBT 
and CFT, which seems to be acceptable. 
This requires that the serological testing is 
carried out periodically in herds, after the 
slaughtering of infected animals, in order to 
detect any increase in the antibody levels of 
animals with suspicious titres.

Conclusion

As an endemic country, Algeria must con-
sider the epidemiological surveillance of 
human and animal brucellosis as a priority. 
This can be achieved by performing, regu-
larly and adequately, more sensitive screen-
ing tests and by cooperation between public 
health and veterinary sectors as well as in-
formation exchange between neighbouring 
countries. Due to the presence of the disease 
in complicated phases in different livestock, 
and because different management systems 
are applied in animal breeding, none of the 
serologic tests alone can identify all positive 
reactors. Therefore, in developing countries 
it is advised that more than one screening 
test should be applied throughout the im-
plementation of a surveillance programme, 
with the CFT as a confirmative test. 
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The study confirms the presence of 
Brucella species among humans in Algeria 
and shows a sizeable prevalence rate among 
cattle. Thus, farmers need to be informed 
about the risks of cross-infection between 
goats, sheep and cattle, and ultimately 
humans.

Instead of adopting eradication as the 
sole policy, the Algerian government is 
soon to experiment with vaccination in 

small ruminants with Brucella melitensis 
Rev 1 strain, starting in 4 provinces. Al-
though vaccination could interfere with the 
surveillance programme [29], several ap-
proaches have been developed to overcome 
this problem. The common approach is to 
vaccinate only the female lambs and young 
goats between the ages of 2 to 6 months and 
exclude them from the serological tests until 
their vaccine titres disappear. 
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RÉSUMÉ Nous avons évalué l’impact de l’épandage du niclosamide et l’effet du curage répété des 
bassins et des puisards sur la densité et le taux d’infestation de Bulinus truncatus dans le système 
d’irrigation de l’Oudaya. La période avant le traitement molluscicide (janvier-mai) a enregistré des 
densités moyennes comprises entre 151 bulins/m² en 1995-1996 et 127 bulins/m² en 1997-1998. 
Mais lorsqu’un curage a été entrepris, la densité moyenne a chuté à 84 bulins/m² en 1999-2000. Cette 
chute était plus importante lorsque le curage était réalisé avant et après le traitement molluscicide 
(18 bulins/m²). De 1995 à 1996, le taux d’infestation a augmenté légèrement (de 4,54 % à 5,44 %). Mais 
à partir de 1997, on a observé une diminution très significative (de 3,13 % à 2,16 %). 

Cleaning and molluscicide treatment for schistosomiasis control
ABSTRACT We evaluated the effect of niclosamide treatment and the additional cleaning of basins 
and pools on the density and infection rate of Bulinus truncatus within the irrigation network of Oudaya. 
The period prior to molluscicide treatment (January–May) revealed a mean density of 151 snails/m² in 
1995–96 and 127 snails/m² in 1997–98. After cleaning had started, the mean density prior to mollusci-
cide treatment fell to 84 snails/m² in 1999–2000. After molluscicide treatment, densities dropped to very 
low levels only rising again from October. In November 1999–96 mean density reached 150 snails/m2

but after cleaning started in 1997–98 this only reached 80 snails/m2; in 1999–2000, when cleaning was 
undertaken 3 months before and after molluscicide treatment, it reached only 18 snails/m². From 1995 
to 1996, the infection rate rose slightly (4.54% to 5.44%), but, from 1997, there was a significant drop 
(3.13% to 2.16%). 



130 La Revue de Santé de la Méditerranée orientale, Vol. 12, No 1/2, 2006

�ملجلة �لصحية لشر# �ملتوسط، منظمة �لصحة �لعاملية، �ملجلد �لثا� عشر، �لعد	�� ١-٢، ٢٠٠٦ 

Introduction
Au Maroc, la bilharziose à Schistosoma 
haematobium existe depuis plusieurs décen-
nies. Elle était localisée dans de nombreux 
foyers de transmission de moyenne impor-
tance, notamment dans le sud du pays [1]. 
Les premiers cas de bilharziose dépistés 
l’ont été vers 1914 à Marrakech. De nom-
breuses études avaient démontré par la 
suite que la maladie était répandue dans les 
oasis au sud du pays, et le long du versant 
sud de l’Atlas [2]. Les mollusques du genre 
Bulinus (Gastropoda : Planorbidae) sont 
reconnus comme hôtes intermédiaires de 
S. haematobium (Bilharz, 1852). Les pre-
mières cartes de la répartition du mollusque 
au Maroc furent établies en 1965 [3].

La mise en valeur des ressources 
hydriques en vue d’exploiter de nouvelles 
zones agricoles a souvent des conséquences 
désastreuses involontaires sur la santé de 
la population [4-5]. La schistosomiase est 
l’une des maladies parasitaires qui est di-
rectement liée aux projets d’aménagement 
hydro-agricole [6]. Les réseaux d’irrigation 
offrent des habitats très favorables aux 
mollusques hôtes intermédiaires des schis-
tosomes par la permanence de l’eau, les 
faibles courants et la richesse des plantes 
aquatiques qui s’y développent.

Au cours des derniers plans de déve-
loppement économique, un certain nombre 
de projets d’irrigation ont vu le jour, créant 
une multitude de points d’eau et augmen-
tant ainsi les sites potentiels à bulins. 
Les risques d’expansion de la maladie se 
sont donc parallèlement accrus. Si l’on 
considère l’ampleur des projets de déve-
loppement des ressources hydrauliques 
(l’objectif est l’irrigation d’un million 
d’hectares), les mouvements saisonniers de 
main-d’œuvre qu’ils engendrent de même 
que l’importance du réservoir de parasites 
existant, il est évident que, parallèlement, 
le potentiel de transmission de la maladie 
parmi les humains va s’accroître.

La lutte contre la schistosomiase 
s’effectue dans le cadre d’un programme 
national depuis 1980. La stratégie adoptée 
repose, d’une part, sur le dépistage et le 
traitement des malades et d’autre part, sur 
les actions molluscicides. Le contrôle des 
mollusques par les molluscicides est en-
core une composante importante d’un tel 
programme [7-8] ; la surveillance localisée 
des bulins prend en compte le modèle local 
des contacts homme/eau et les variations 
saisonnières de l’infestation chez le bulin 
[9-10]. Au cours des dernières années, le 
recours aux méthodes environnementales 
a été adopté par le ministère de la Santé au 
vu de la flambée des prix des molluscicides 
chimiques.

Cette étude vise à évaluer l’impact des 
actions molluscicides et l’effet du curage 
répété sur l’évolution de la dynamique des 
populations de B. truncatus, sur l’infestation 
des bulins et sur le repeuplement des gîtes 
par les mollusques.

Méthodes

Région étudiée
L’étude a été menée dans le village de 
l’Oudaya qui se trouve dans la plaine du 
Haouz par 8° 2’ de longitude ouest et                
31° 37’ de latitude nord à 460 m d’altitude, à 
25 km à l’ouest de Marrakech. La superficie 
totale de la région est d’environ 300 km², 
dont 970 hectares irrigués et 242 hectares 
non irrigués. Les eaux d’irrigation sont es-
sentiellement des eaux de forage. Elles sont 
retenues dans des bassins, qui sont reliés à 
des canalisations. Le débit moyen des fo-
rages est de 25 L/s et la longueur totale de 
la canalisation est de 30 km. Le village Ou-
daya compte 27 000 habitants, répartis dans 
78 localités. La plupart des habitants sont 
impliqués dans l’agriculture et l’élevage.

Le climat dans cette région est de type 
méditerranéen semi-aride dont les carac-
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téristiques sont un fort ensoleillement, une 
saison hivernale froide et une saison estivale 
chaude ; le maximum des précipitations est 
enregistré à la fin de l’automne et en hiver. 
Les habitats utilisés par B. truncatus, hôte 
intermédiaire de S. haematobium, sont con-
stitués essentiellement par les bassins et les 
puisards des canaux d’irrigation.

Échantillonnage des mollusques
La zone dite Ouled Sidi Cheikh où le 
système d’irrigation est assuré par des 
canalisations modernes (canaux bétonnés) 
comprend la plupart des sites à bulins. 
Ces sites se rencontrent dans les localités 
Haj Larbi, Sidi Mansour, Caïd, Zyayna, 
Hkakma et Boukrich et sont constitués par 
des puisards. Leur nombre est de 25, 39, 
16, 15, 60 et 70 dans les localités citées. 
Ces emplacements ont été choisis de façon 
raisonnée, sur la base des enquêtes épidé-
miologiques et des activités de sensibilisa-
tion des populations dans la lutte contre la 
schistosomiase.

Les populations de B. truncatus ont été 
échantillonnées en utilisant un filet en nylon 
de 0,1 mm de vide de maille et un manche 
de 2 m de longueur. Au total, 22 puisards 
abritant les bulins ont été échantillonnés ré-
gulièrement deux fois par mois. Les bulins 
récupérés ont été rincés et exposés indi-
viduellement à la lumière d’une lampe de 
100 watts dans des tubes en plastique con-
tenant de l’eau distillée (5 mL) pendant plu-
sieurs heures (de 8 heures à 17 heures) afin 
de vérifier l’émission des furcocercaires.

Traitement des gîtes 
L’application du produit chimique ne 
concerne que les gîtes à bulins et les lieux 
identifiés comme sites de transmission de la 
schistosomiase (points de contact homme/
eau). Le produit utilisé est le niclosamide 
(concentré émulsifiable à 25 % de com-
posant actif) ; la dose recommandée est de 

0,6 mg/litre (0,6 g/m3) dans le cas des gîtes 
fermés (puisards, bassins, etc.). Cette opéra-
tion est menée par l’équipe du S.I.A.A.P 
(Service d’Infrastructure d’Actions ambu-
latoires provinciales et préfectorales) du 
ministère de la Santé.

Curage
De 1997 à 2000, les services de santé pu-
blique ont mobilisé les populations locales 
pour procéder, avant la période estivale et 
après l’action molluscicide, au curage (net-
toyage et désherbage) de tous les bassins 
et les puisards des canaux d’irrigation des 
localités touchées par la schistosomiase.

Résultats

Densité de B. truncatus
L’étude de l’évolution temporelle des 
populations de Bulinus truncatus de 1995 à 
2000 met en évidence trois périodes carac-
téristiques dans la dynamique des popula-
tions de Bulinus en relation avec le curage 
et le traitement molluscicide des bassins 
et des canaux d’irrigation. Les analyses 
statistiques sont réalisées en regroupant 
les données des différentes répétitions 
d’échantillonnage. Les moyennes sont 
comparées entre elles par le test t pour les 
échantillons appariés par mois.

Période avant le traitement
Les densités moyennes des bulins entre jan-
vier et mai de chaque année étaient élevées. 
L’évolution annuelle des populations de B.
truncatus montrait un accroissement des 
effectifs à partir du mois de janvier pour 
atteindre rapidement un maximum au mois 
de mars, avec respectivement 151 bulins et 
127 bulins/m² pour les années 1992-1993 
et 1994-1995. À partir du mois de mai, on a 
observé une diminution de l’effectif des bu-
lins en rapport avec l’action physique post-
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molluscicide dans les sites de transmission 
(Figure1). Cependant, pour les années 1996 
et 1997, le curage et la surveillance des 
bassins et des puisards par les populations 
locales, 3 à 4 mois avant l’épandage du 
niclosamide, expliquent le bouleversement 
de la dynamique des populations de mol-
lusques. Les densités moyennes étaient rela-
tivement faibles du mois de janvier au mois 
de mai. La densité moyenne de B. truncatus 
avait atteint un sommet au mois de mai, 
avec seulement 84 bulins/m² (Figure 1). Le 
test t pour les échantillons appariés par mois 
montre qu’il y avait une baisse hautement 
significative (p = 0,003).

Période post-traitement
L’épandage du niclosamide dans les sites 
hébergeant les bulins provoquait une chute 
de la densité des mollusques (mortalité 
très importante). La période qui s’étalait 
du mois de mai au mois de septembre en-
registrait une chute de la densité des bulins 
dans l’ensemble des sites de transmission. 
Pendant cette période, on a enregistré des 
densités moyennes généralement très basses 
(entre 3 et 30 bulins/m²) pour toute la durée 
de l’étude (Figure 1).

Période de repeuplement
Pendant cette période, on a observé une 
recolonisation des sites de transmission  
par les bulins (octobre-décembre). À partir 
du mois d’octobre, la densité moyenne des 
mollusques augmentait graduellement. Vers 
la fin du mois d’octobre, on a observé une 
pullulation des bulins dans l’ensemble des 
sites de transmission (Figure 1). En effet, on 
a constaté une augmentation relativement 
importante de l’effectif des bulins pour 
atteindre un sommet au mois de novembre 
(150 bulins/m² pour les années 1995-1996). 
Mais lorsqu’un curage avait été entrepris 
après l’application du niclosamide par les 
populations locales, la densité moyenne 

des mollusques était généralement faible, 
80 bulins/m² pour les années 1997-1998. 
Cette chute de la densité moyenne était très 
significative quand le curage avait précédé 
l’épandage du molluscicide (18 bulins/m² 
pour les années 1999-2000). Par la suite, 
la densité des mollusques se stabilisait pour 
revenir ensuite à son état initial vers la fin du 
mois de décembre et début janvier (Figure 
1). Le test t pour les échantillons appariés 
par mois montre qu’il y avait une diminu-
tion hautement significative (p = 0,003). 

Taux d’infestation
L’évolution annuelle du taux d’infestation 
montrait une légère augmentation entre 
1995 et 1996 (de 4,54 % à 5,44 %). À partir 
de 1997, le taux d’infestation enregistrait 
une diminution très significative (de 3,13 % 
à 2,16 %). Cette baisse était en relation avec 
la chute de la densité moyenne des bulins 
dans les sites de transmission et le traite-
ment des malades (Figure 2). Globalement, 
le taux d’infestation évoluait en étroite rela-
tion avec la densité de B. truncatus. 

Discussion et conclusion

La présente étude a révélé des changements 
saisonniers très importants dans la densité 
des bulins au niveau des sites de transmis-
sion. Le modèle d’évolution des populations 
de mollusques était totalement conditionné 
par les traitements molluscicides. Il apparaît 
qu’une seule application de niclosamide ne 
permettait de réduire les effectifs de B. 
truncatus que sur une très courte période 
(2-3 mois de saison chaude). On a constaté 
sur le terrain que 3 à 6 semaines après le 
traitement des sites, on retrouvait des bulins 
vivants et des pontes sur la végétation. Les 
mollusques ayant survécu à l’action mol-
luscicide reprenaient leur vie active dès 
le mois de juillet. Le choix du moment 
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Figure 1 Variation de la densité moyenne de Bulinus truncatus après l’épandage du niclosamide 
et l’effet du curage répété durant la période d’étude (1995-2000)
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d’une première application molluscicide 
devra donc tenir compte des variations de 
la densité des bulins. Cette étude donne une 
indication quant aux moments théoriques 
les plus opportuns pour l’application des 
molluscicides ; ces moments se placeraient 
après la période des pontes (mars) et avant 
que de nombreux jeunes bulins infestés ne 
deviennent infestants pour l’homme (début 
septembre). La végétation aquatique et le 
substrat étaient aussi des facteurs impor-
tants dans la dynamique des populations 
des mollusques. Nos résultats ont montré 
une grande variabilité dans la densité des 
bulins. Apparemment, lorsqu’il y avait un 
curage des sites avant et après le traitement 
molluscicide (1999-2000), la diminution 
des effectifs de bulins était très remarqua-
ble. Le taux d’infestation des mollusques 
a varié d’une façon significative d’une an-
née à l’autre. Cette variation était attribuée 
principalement à la chute de la densité 
moyenne des bulins pendant la saison es-
tivale. C’étaient essentiellement des bulins 
adultes qui avaient survécu au traitement 

Figure 2 Évolution annuelle du taux 
d’infestation durant la période d’étude 
(1995-2000)

molluscicide et dont la taille était comprise 
entre 4 et 7 mm. Ce lot de bulins était capable 
de régénérer une population de B. truncatus,
capable à son tour d’assurer la transmission 
de la schistosomiase. L’importance de 
l’étude de la dynamique des populations 
de B. truncatus dans la compréhension de 
la transmission des schistosomiases a été 
rapportée par plusieurs auteurs [11,12,13]. 
Il apparaît que l’approche la plus réaliste 
pour contrôler les bulins est l’application 
focale et saisonnière de niclosamide. Au 
niveau des habitats où la vase et la végéta-
tion étaient très denses, le niclosamide per-
dait de son action biocide. Dans une étude 
menée à Attaouia (80 km à l’est de Marra-
kech), le contrôle des mollusques basé 
sur les molluscicides n’a pas abouti à des 
résultats satisfaisants, car le niclosamide a 
été appliqué dans des zones où les données 
concernant la biologie et l’écologie de B. 
truncatus étaient inexistantes [14]. Nous 
estimons que dans le cas des bassins 
d’irrigation, un assèchement temporaire des 
bassins suivi d’un curage et de l’application 
de chaux sur les parois peut aboutir à des 
résultats très satisfaisants ; mais ceci à
condition de les nettoyer méticuleusement 
au moins deux fois par an (janvier et sep-
tembre). Dans le cas des puisards, pour 
réduire le coût des opérations, on peut éven-
tuellement les couvrir par des grillages pour 
éviter les contacts homme/eau [15]. Cepen-
dant, la solution la plus adéquate, c’est les 
canaux souterrains, installés récemment 
dans le secteur Souihla. Il s’agit d’une 
conduite d’eau enterrée avec un distributeur 
au niveau de chaque parcelle, qui permet 
d’alimenter en eau les canaux tradition-
nels au moment de l’irrigation. Grâce à ce 
moyen, on évite l’installation, la pullulation 
de B. truncatus et on réduit au maximum les 
contacts homme/eau.

Le curage des regards des canaux 
d’irrigation reste une méthode simple et 
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efficace qui dépend de la communauté 
elle-même et qui profite non seulement 
à la lutte contre la schistosomiase mais 
aussi à l’amélioration des performances 
des canaux d’irrigation. En effet, le net-
toyage des conduites souterraines augmente 
le débit et prévient les colmatages et les 
débordements qui s’ensuivent et constituent 
une perte pour l’agriculteur qui paie le vo-
lume desservi en tête du canal et non le vo-
lume qui parvient effectivement au niveau 
des champs. L’utilisation de ce résultat dans 
la lutte contre les bulins serait possible dans 
le cadre d’une approche participative où les 
communautés sont appelées à contribuer 
en gérant la même dotation en eau sous 
forme de plusieurs tours d’eau au lieu d’un 
seul. La fréquence des lâchers serait donc 
plus élevée et réduirait la densité des mol-
lusques.

Les modifications du comportement 
de l’homme par rapport à l’eau et aux 
moyens thérapeutiques disponibles sont 
indispensables à toute action de lutte contre 
la schistosomiase. La réussite de cette 
intégration passe par les activités de sensi-
bilisation (surtout au niveau des écoles). La 
connaissance des mesures de lutte contre la 
schistosomiase doit être acquise ; de même 
l’intervention d’un mollusque dans la trans-
mission de la schistosomiase urinaire et la 
notion de réinfestation doivent être connues 
par la population.

L’information de personne à personne 
constitue un facteur de transmission très 
important de connaissance dans la zone 
d’étude. Par la formation des enfants 
scolarisés, on peut s’attendre à une diffu-
sion de l’information dans la communauté 
mais aussi, à long terme, à la réduction 
de la transmission ; car ce sont les enfants 
d’âge scolaire qui sont les plus infestés et 

qui contribuent fortement à l’entretien de 
l’endémie.

Les changements de comportement 
sont lents à mettre en place. Les activi-
tés d’éducation pour la santé doivent être 
soutenues sur une longue période pour une 
meilleure lutte contre la schistosomiase 
[16].

Le coût d’une telle mesure ne doit pas être 
mis sur le seul compte de la schistosomiase 
puisqu’il profite à l’amélioration de la 
qualité de l’eau, à la prévention des nuisan-
ces et du paludisme, et donc à l’amélioration 
de l’état de santé de la population et de son 
environnement. La surveillance régulière 
des canaux d’irrigation exigerait entre 
60 à 90 jours par an. Le coût de la main-
d’œuvre dans notre région d’étude varie de 
5 à 8 dollars des États-Unis d’Amérique 
suivant les saisons, mais dans le cas d’une 
participation active de la communauté 
(population locale, collectivités, office de 
mise en valeur agricole, ministère de la 
santé et office de l’eau potable), le coût de 
cette main-d’œuvre serait insignifiant.

Les résultats obtenus ont montré que 
le curage répété des canaux et des bas-
sins d’irrigation peut être utilisé comme 
moyen adjuvant de lutte qui profite aussi à 
l’amélioration des performances des canaux 
d’irrigation. Le curage élimine directement 
les mollusques et expose leurs œufs au 
dessèchement, mais il élimine aussi le 
support végétal qui assure la nourriture et 
l’abri contre l’effet du courant. Dans la lutte 
contre les bulins, les mesures élémentaires 
peuvent être moins coûteuses et tout aussi 
efficaces que les mesures de lutte chimique à 
condition qu’elles reposent sur une connais-
sance de l’écologie des bulins et qu’elles 
soient acceptées par les populations locales 
afin d’en assurer la continuité.
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ABSTRACT To assess the type and load of helminths in wastewater and the quality of treatment, we exam-
ined the raw and treated wastewater of 8 wastewater treatment plants (WTP) in Tehran and 2 in Isfahan for 
the presence of helminth eggs during 2002–2003. Wastewater samples obtained from both inlet and effluent 
of each treatment plant were examined on several occasions using the modified Bailenger method. Untreated 
entry wastewater in Tehran WTPs contained a larger variety of helminth eggs than those of Isfahan, as well 
as higher total egg counts. The helminths identified in the influent of Tehran included Ascaris lumbricoides, 
hookworms, Enterobius vermicularis, Trichostrongylus spp., Taenia spp., Hymenolepis nana and Dicrocoe-
lium dendriticum, while in Isfahan only A. lumbricoides, Trichostriogylus and H. nana were isolated. After 
treatment, the number of eggs/L fell to ≤ 1 egg/L.

Les œufs d’helminthes dans les eaux usées brutes et traitées en République islamique d’Iran
RÉSUMÉ Afin d’évaluer le type et la charge d’helminthes dans les eaux usées ainsi que la qualité du trai-
tement, nous avons examiné les eaux usées brutes et traitées de 8 stations d’épuration à Téhéran et de 
2 stations à Ispahan à la recherche d’œufs d’helminthes durant 2002-2003. Les échantillons d’eaux usées 
provenant des influents et des effluents de chaque station d’épuration ont été examinés à plusieurs reprises 
en utilisant la méthode de Bailenger modifiée. Les eaux usées entrantes non traitées des stations de Téhéran 
contenaient une plus grande variété d’œufs d’helminthes que celles d’Ispahan, ainsi qu’un plus grand nombre 
d’œufs total. Les helminthes identifiés dans les influents à Téhéran comprenaient les espèces suivantes : 
Ascaris lumbricoides, ankylostomes, Enterobius vermicularis, Trichostrongylus spp., Taenia spp., Hymenolepis 
nana et Dicrocoelium dendriticum, tandis qu’à Ispahan seuls A. lumbricoides, Trichostriogylus et H. nana ont été 
isolés. Après traitement, le nombre d’œufs par litre a diminué, passant à 1 œuf d’helminthe/L ou moins.
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Introduction

Wastewater reuse for irrigation is a com-
mon practice to overcome water shortage 
especially in countries with limited water 
resources [1]. However, there is the risk of 
transmission of diseases through excreted 
organisms in the case of irrigation with 
untreated wastewater. The World Health 
Organization (WHO) emphasizes that intes-
tinal nematode infections constitute a major 
risk both to those working in the wastewa-
ter irrigated fields and to those consuming 
vegetables in the fields [2]. Therefore, in 
order to prevent the transmission of disease, 
it has been recommended that only treated 
wastewater be used for crop irrigation [1]. 
In this respect, quantitative guidelines are 
given by WHO for the helminth egg con-
tent of wastewater used in agriculture and 
aquaculture [3].

The Islamic Republic of Iran has in parts 
a semi-dry climate and there are insufficient 
water sources in some parts. In addition, the 
growing population of the country is lead-
ing to a worsening of the water shortage 
problem. Therefore, treated wastewater is 
now used as a water source for agriculture 
and irrigation of fields. Although health 
aspects of guidelines in such an application 
are necessary, there are few data on the 
diversity and concentration of helminth 
eggs in reused wastewater in the Islamic 
Republic of Iran.

We therefore aimed to evaluate the oc-
currence of parasite eggs in raw and treated 
wastewater of wastewater treatment plants 
(WTP) in two metropolitan cities of the 
Islamic Republic of Iran, the capital city 
Tehran, and Isfahan, in the central part of 
the country.

Methods

These 2 cities were chosen as they are 
among the biggest in the country and they 
both have complete WTP.

Samplings sites
Samples of raw and treated wastewater 
were obtained from 8 WTPs in Tehran [Sa-
hebgharaniyeh, Gheytariyeh, Zargandeh, 
Shahrak-Gharb (Shahrak-Ghods), Shoosh, 
South, Ekbatan and Shahid Mahallati] 
and 2 in Isfahan (North and South) during 
2002–2003. These WTPs are run by the 
Country Water and Wastewater Treatment 
Company which is a public sector company. 
In all of them, wastewater is treated by an 
activated sludge process except for Tehran 
South WTP where a stabilization pond is 
used [4].

Sampling collection
Sampling was carried out by WTP tech-
nicians and took place twice a week for a 
period of 8 weeks during the same time of 
the years at all the plants. On each occasion, 
samples of raw and treated wastewater, 20 
litres of each, were taken from the inlet and 
outlet points. Therefore, for every WTP, 
320 litres of untreated influent and 320 li-
tres of final treated effluent were collected, 
making a total volume of 6400 litres for all 
10 WTPs.

Identification and counting of 
helminth eggs
All samples from Tehran WTPs were 
examined in the Department of Medical 
Parasitology, School of Public Health and 
Institute of Health Research and those from 
Isfahan in the Isfahan Health Research 
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Centre, which is affiliated to the School 
of Public Health. Examinations of samples 
were carried out according to the modified 
Bailenger method [1]. Briefly, each sample 
was allowed to settle over 2 hours in the 
laboratory. Then 90% of the supernatant 
was removed using a siphon. The sediment 
was transferred to several tubes and centri-
fuged at 1000 g for 15 minutes. After that, 
the sediment of all tubes was recentrifuged, 
in one tube, at 1000 g for 15 minutes. The 
pellet was suspended in an equal volume of 
acetoacetic buffer, pH 4.5. Then 2 volumes 
of ether were added and mixed in a vortex 
mixer. The sample was then centrifuged at 
1000 g for 15 minutes. After recording the 
volume of the pellet, it was resuspended 
in 5 volumes of zinc sulfate solution. The 
volume (X) of the final product (in mL) was 
recorded and then thoroughly mixed prior 
to transferring an aliquot to a new-style 
McMaster slide. Three such slides were pre-
pared. The full slide was left to stand  for 5 
minutes and then examined under a micro-
scope at 10× and 40× magnification. All the 
eggs seen were counted and the mean of the 
3 slides was recorded. The number of eggs 
per litre was calculated from the equation:

  N = AX/PV

Where N = number of eggs per litre of 
sample, A = the mean of counts from the 
3 slides, X = volume of the final product 
(mL), V = original sample volume (L) 
and P = volume of the McMaster slide 
(0.15 mL).

The eggs were identified by their mor-
phology and size, which was measured by a 
calibrated microscope.

Results

The quantification of helminth eggs in 
raw and treated wastewater samples 

from the 8 WTPs in Tehran is presented 
in Table 1. As this table shows, raw 
wastewater contained different groups 
of  he lmin th  inc lud ing  Nematoda 
[Ascaris lumbricoides, Trichostrongylus 
spp. ,  Enterobius vermicularis  and 
hookworms (Ancylostoma duodenale 
and Necator americanus)], Cestoda 
(Taenia spp., Hymenolepis nana) and 
Trematoda (Dicrocoelium dendriticum). 
There was a statistically significant 
difference between the total egg counts/
L in the influent of all WTPs in Tehran 
(Poisson heterogeneity test χ2

7 = 35.5, 
P < 0.001); this difference was most 
significant between Shahrak-Gharb and 
Ekbatan (Poisson heterogeneity test, 
χ2

1 = 16.22, P < 0.001).
Table 2 shows the results of quantifica-

tion of helminth eggs in raw and treated 
wastewater from the 2 WTPs of Isfahan. 
The influent of North WTP had a greater va-
riety of helminth eggs than South WTP, as 
well as higher total egg counts/L. However, 
this difference was not significant (Poisson 
heterogeneity test, 

 χ
2
1 = 0.082, P > 0.05).

Of all parasitic eggs isolated in the raw 
wastewater in both Tehran and Isfahan 
WTPs, A. lumbricoides was the most fre-
quently recovered (Tables 1 and 2). Regard-
ing the effluent of treatment plants in both 
Tehran and Isfahan, the total number of 
eggs/L in all of them was ≤ 1 egg/L (Tables 
1 and 2).

The mean total egg count/L in the influ-
ent of all WTPs in Tehran was much higher 
than that of Isfahan treatment plants (8.1 
eggs/L versus 0.12 eggs/L); this difference 
was statistically significant (Poisson hetero-
geneity test χ

2
1 = 7.64, P < 0.01). However, 

the difference between the mean total egg 
count/L in the effluent of Tehran treatment 
plants and those of Isfahan (0.025 eggs/L 
versus 0.025 eggs/L) was not statistically 
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significant (Poisson heterogeneity test χ2
1 = 

0.06, P > 0.5).

Discussion

The rapid population growth of the Islamic 
Republic of Iran in past 3 decades and the 
necessary requirement to increase food 
production on the one hand and the scarcity 
of water resources, especially in arid and 
semi-arid areas, on the other hand, have re-
sulted in considerable attention being given 
to the use of wastewater for crop irrigation. 
However, a large variety of human patho-
gens are excreted in wastewater; of these, 
helminth infections pose the greatest risks 

and are a serious public health concern [3]. 
Therefore, when wastewater is intended to 
be reused in agriculture, the control of 
microbiological parameters at the level of 
international recommendation is important 
in order to obtain the benefits of wastewa-
ter reuse while at the same time elimina-
ting the negative consequences. With this 
concern in mind, we evaluated the quality 
of final effluents and the effectiveness of 
wastewater treatment in removing helminth 
eggs in Tehran and Isfahan. 

Raw wastewater samples at the WTPs 
contained different helminth eggs. The 
commonest species, however, was A. lum-
bricoides. This result concurs with other 
studies which have shown the frequent pre-
sence and high concentration of Ascaris 
eggs in raw sewage worldwide [5,6]. In ad-
dition, the resistance of Ascaris to external 
conditions [7] allows the eggs to remain 
viable for longer than other helminth eggs, 
e.g. hookworms [8].

There was a greater variety of parasite 
eggs in the wastewater influents in Tehran, 
as well as higher values of mean number 
of eggs/L, both for raw and treated waste-
water. This was probably due to the migra-
tion of people from different rural areas to 
Tehran who were poorer and had poorer 
health. The results of recent studies on hu-
man intestinal parasites in Isfahan indicate 
a sharp drop in the rate of infection [9,10] 
compared with previous reports [8]. This 
may be linked with the low concentration 
of helminth eggs found in the influent of 
WTPs in Isfahan in our study. This sug-
gests that enumeration of enteric pathogens 
in sewage may be used as an indicator of 
infection level within a community [11].

The decrease in the infection rates 
of human intestinal parasites applies to 
some extent for the whole country [9,10]. 
However, the decrease was most apparent 

Table 2 Mean number of helminth eggs 
per litre in raw and treated wastewater in 
different treatment plants in Isfahan

Helminth group Wastewater 
  treatment plant 
  South North 
  RW TW RW TW

Nematoda    

Ascaris 
 lumbricoides 0.049 0 0.09 0.05

Hookworm 0 0 0 0

Enterobius 
 vermicularis 0 0 0 0

Trichostrongylus 
 spp. 0 0 0.05 0

Trichuris trichuria 0 0 0 0

Cestoda    

Taenia spp. 0 0 0 0

Hymenolepis nana 0 0 0.05 0

Trematoda    

Dicrocoelium 
 dendriticum 0 0 0 0

Total 0.049 0 0.19 0.05
RW = raw wastewater; TW = treated wastewater.
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in the case of ascariasis in Isfahan and 
hookworm in the north of the country 
[12,13]. In the past, Isfahan was known 
to have the highest infectivity rate for 
ascariasis (72%–98%) [8], when the use 
of domestic wastewater and night soil to 
fertilize land used for growing vegetables 
was very common. Since the presence of 
parasites in municipal sewage is associated 
with poverty and lack of adequate water 
and sanitation facilities [14], the significant 
drop in the Ascaris infection rate in recent 
reports (bringing levels to 1.3%–6.3%) 
[9,10] indicates an improvement in 
socioeconomic conditions and public health 
standards which could not be achieved 
without improvement of environmental 
health, sanitation, collection and treatment 
of wastewater.

The occurrence of D. dendriticum in 
municipal sewage do not usually indicate 
the infectivity of people with this helminth. 
This parasite, which uses 2 intermediate 
hosts in its indirect life cycle and is trans-
mitted to its final host through ingestion of 
infected ants (the second intermediate host) 
is a common parasite of herbivorous ani-
mals in the Islamic Republic of Iran [15]. In 
most cases the presence of its eggs in human 
excreta is  transit ional and due to 
consumption of liver of infected animals 
[8].

The egg removal efficiency and quality 
of treated wastewater in all WTPs, both 
in Tehran and Isfahan, meet the current 
WHO’s guideline, which states that only 
treated wastewater containing no more than 
1 human intestinal nematode egg per litre 
should be used for irrigation [3]. The treated 
effluent of these WTPs can therefore be 
considered a safe source of water for agri-
culture, at least in terms of helminth eggs. 
Nonetheless, continued attention must be 
paid to wastewater parasitology for reused 
water especially where agricultural activity 
is common and intestinal parasites are a 
public health risk. 
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ABSTRACT We investigated some of the housing conditions at Jalazone Refugee Camp and their 
impact on refugees’ health inside the camp, especially those with respiratory symptoms and diseases. 
A randomized sample of 200 housing units, representing one fifth of the camp’s population, was 
selected. Approximately half of the people in our sample were under 15 years. Overcrowding and high 
population density were significant. There was a statistically significant relationship between some 
respiratory conditions (common cold, cough, tonsillitis and ear infection) and poor housing conditions 
(including damp and mould), overcrowding and high population density. A radical solution for the hou-
sing problem is needed to avert further negative health impacts.

Conditions de logement et santé dans le camp de réfugiés de Jalazone en Palestine
RÉSUMÉ Nous avons examiné certaines conditions de logement dans le camp de réfugiés de Jalazone 
et leur impact sur la santé des réfugiés dans le camp, notamment ceux qui avaient des symptômes et 
des maladies respiratoires. Un échantillon aléatoire de 200 logements, représentant un cinquième de 
la population du camp, a été sélectionné. Environ la moitié de la population de notre échantillon était 
âgée de moins de 15 ans. Le surpeuplement et la forte densité démographique avaient une grande 
importance. Il y avait une relation statistiquement significative entre certaines conditions respiratoires 
(rhume, toux, amygdalite et infection auriculaire) et des mauvaises conditions de logement (y compris 
l’humidité et les moisissures), le surpeuplement et la forte densité démographique. Une solution radi-
cale au problème du logement est nécessaire pour éviter d'autres effets négatifs sur la santé.
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Introduction

In 1948, most of the Palestinian people, 
whose normal place of residence was Pa-
lestine, lost both their homes and means of 
livelihood when they were moved out to the 
other parts of Palestine, later known as the 
West Bank and Gaza Strip, or to neighbou-
ring countries such as Jordan, Lebanon and 
the Syrian Arab Republic [1].

Palestinian refugees were scattered in 58 
camps within these countries [1]. Jalazone 
Refugee Camp is among the 19 refugee 
camps that were created in the West Bank. 
It is located 6 km to the north of Ramallah.

In the beginning, the camp was com-
posed of tents. In 1952, the United Nations 
Relief and Works Agency for Palestine 
Refugees in the Near East (UNRWA) built 
just 1 room for every family, without a 
kitchen or toilet facilities. There were 15 
communal toilets distributed throughout the 
camp and a single communal water source. 
Therefore, living conditions were hard and 
the health situation poor for the refugees 
living there during the fifties and sixties 
of the last century. Furthermore, electric 
services were not connected to the camp till 
the beginning of the 1970s. 

Gradually, the inhabitants of the camp 
started to add to their single room a kitchen, 
another room or rooms and a WC. In the 
seventies, they began to expand vertically 
since every new family needed a house, 
not just 1 room as had been planned at the 
establishment of the camp. This was due 
to the fact that the land area of the camp 
was limited and therefore people could not 
expand horizontally.

With the natural and gradual increase 
in the population, the housing problem 
became more complicated, and had (and 
still has) a negative impact on the inhabi-
tants’ health. These problems are expected 
to become worse as time goes by [2]. 

The camp now has 1050 families with a 
population of about 6250 persons (M. Adar-
beh, Jalazone Refugee Camp Office Head, 
personal communication, 2002) living on 
a limited piece of land of 225 dunums (1 
dunum = 1000 m2). In 1949 the population 
was 3500 people, living in tents [2].

Many studies have confirmed the 
relation between housing conditions and 
health [3–7]. Direct factors included site of 
residential area, building materials, natural 
lighting and ventilation, crowding and 
availability of and access to water and sani-
tation. Indirect factors included proximity 
to health care facilities, access to education, 
transportation and place of employment and 
tenure.

Conditions inside the home can have 
a significant effect on health. It has been 
found that dampness in the home was the 
major environmental factor that could be 
linked to many respiratory diseases: cold, 
bronchitis, sore throat and ear infection [8]. 
Cold and dampness in the home may lead to 
respiratory diseases, infections and allergies 
[9,10]. People in damp housing pay more 
for health services than people living in 
healthy housing [11]. 

In a study carried out in Ramallah, 
Palestine, it was found that poor ventila-
tion caused dampness and this may lead 
to tuberculosis, dyspepsia, allergies and 
psychological illness [12]. Overcrowding 
facilitated the spread of infectious diseases, 
e.g. common cold, tuberculosis, influenza. It 
also led to psychological stress: blood pres-
sure, anxiety and stress were higher among 
inhabitants who had a negative perception 
of their residential environment. 

Another suggested risk factor is en-
vironmental tobacco smoke. In several 
studies, researchers have demonstrated an 
association between exposure to environ-
mental tobacco smoke in the home and the 
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incidence of pneumonia, bronchitis, cough 
and ear infection [13–15].

Poor housing may lead to a decrease 
in the amount of solar radiation reaching 
the rooms and this will reduce exposure of 
inhabitants to ultraviolet rays, which may 
lead to tooth decay, rickets in children, 
osteomalacia in adults, and increases in 
viral and other infections [12].

The aim of this study was to investigate 
the housing conditions and the natural po-
pulation growth in Jalazone Refugee Camp, 
and to assess their impact on the health of 
the camp’s inhabitants, focusing on some 
respiratory symptoms and diseases. 

To obtain information on the relative 
importance of the different factors, we 
studied the relationship between frequency 
of respiratory infectious disease in children 
and the relative importance of the risk fac-
tors: number of siblings, number of rooms 
in the residence, dampness and mould in 
the homes and exposure to environmental 
tobacco smoke.

Methods

The population included all the households 
in Jalazone Refugee Camp. Therefore, 
the unit of study was considered to be the 
household as a whole, regardless of how 
many people lived in it. Households were 
selected according to simple random sam-
pling in a single step; not on the level of the 
individual, but by randomly choosing 200 
households with all members included in 
those households. There were no refusals 
to participate.
A semi-structured questionnaire, designed 
for this study, was used to collect infor-
mation about population characteristics, 
housing conditions and the prevalence of 
some respiratory symptoms and diseases in 
the camp over a 2-week period in January 
2002. 

The SPSS statistical program, version 
8, was used for data analysis for descrip-
tive and inferential statistical purposes. 
The natural increase in the population was 
calculated from the infant registration files 
at the health centre in the camp and from an 
approximate assessment of the number of 
deaths from patient files (no. of live births 
– no. of deaths = natural increase in the 
population).

A staff of 3 well-trained field workers (1 
physician, 1 nurse and 1 social worker with 
an education level of diploma or Bachelor) 
from the camp and from Jalazone Refugee 
Camp Health Centre and Alawdah Health 
Centre, located in the camp, participated in 
collecting the data. The data were collected 
by the field workers through personal inter-
views with the family head or another adult 
in the household if the family head was not 
available. The interviewee was asked about 
all family members; 1 questionnaire was 
used for each household visited.

Results

The total number of people living in the 
200 households we studied was 1259. Fa-
mily size ranged between 2 and 13 persons. 
Mean family size was 6.3 persons. About 
50% of the sample was under 15 years of 
age (Table 1). Just over 40% were still in 
school or university and 16% homemakers; 
only 2.7 % were unemployed (Table 1).

From the records in the camp health cen-
tre, the natural annual population increase 
was calculated as 215 people (3.5%). 

Almost all the homes in the camp were 
owned: only 3.0% of our sample lived in 
rented accommodation. Just over half lived 
on the ground floor. Mean house area was 
94 m². About 60% of households had 3 or 
fewer rooms and 75.0% had 1 or 2 bedrooms 
(Table 2). The vast majority of households 
(89.0%) had a bathroom inside the home.
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A considerable proportion of the 
households we studied (61.0%) had high-
density living conditions (3–5 persons/
room). Overcrowding, defined as having 
more than 5 persons per room, was observed 
in 16.5% of the households. 

Almost all households were connected 
to the piped water supply. The camp does 
not have a public sewage system. Most of 
the buildings (91.5%) have block walls; 
only 5.5% are made of reinforced concrete 
and 3.0% are made of stone. Dampness 
was present in 72.5% of houses, 50.5% had 
mould and 37.0% had leakage. Only 41.5% 
were exposed to the sun. 

Smokers were present in 74.0% of the 
households: 48.5% had 1 smoker, 16.0% 
had 2 smokers and 9.5% had ≥ 3 smokers. 

We found a statistically significant 
relationship between the common cold 
and cough and overcrowding and poor 
housing conditions (number of household 
members, maximum number of persons 

using 1 bedroom, number of smokers in the 
house, presence of damp, leakage or mould, 
and lack of ventilation throughout the house 
(Table 3). 

With the exception of number of family 
members, number of smokers and ventila-
tion throughout the home in the case of ear 
infection and number of family members 
in the case of tonsillitis, the relationship 
between tonsillitis and ear infection and 
high population density and poor housing 
conditions was also statistically significant 
(Table 3).

There was a statistically significant 
relationship between asthma and age group 

Table 1 Distribution of sample by age group 
and occupation

Characteristic No. %

Age (years) (n = 1259)  
 0–1 53 4.2
 2–5 192 15.1
 6–15 383 30.1
 > 15 631 49.6

Occupation (n = 1259)   
 Student 527 41.9 
 Homemaker 199 15.8 
 Preschool children  195 15.5 
 Labourer 137 10.9 
 Office workera 102 8.1 
 Skilled worker 37 2.9 
 Unemployed 35 2.8 
 Self employedb 15 1.2 
 Retired (> 60 years) 13 1.0 
aThose employed in government and private 
institutions with a regular salary.
bShop owners, owners of small companies. 

Table 2 Distribution of residences according 
to characteristics

Characteristic % Cumulative %

No. of rooms  
 1 3.0 3.0
 2 18.5 21.5
 3 39.0 60.5
 4 24.0 84.5
 5 12.0 96.5
 6 3.5 100

No. of bedrooms  
 1 23.0 23.0
 2 52.0 75.0
 3 20.0 95.0
 4 5.0 100

Bathroom  
 Inside 89.0 89.0
 Outside 5.0 94.0
 Both 6.0 100

Accommodation  
 Owned 97.0 97.0
 Rented 3.0 100

Floor   
 Basement 10.0 10.0
 Ground 56.0 66.0
 1st 29.0 95.0
 2nd 4.5 99.5
 3rd 0.5 100
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(χ2 = 25.749, P = 0.001): asthma was more 
prevalent in younger people. There was no 
statistically significant relationship between 
influenza and bronchial asthma and over-
crowding and poor housing conditions.

From cross tabulation of presence of 
dampness in the home and prevalence of 
cough, we found that 199 (20.8%) persons 
were suffering from cough out of 956 
persons living in houses with dampness in 
them, and 22 (7.3%) persons were having 
cough out of 303 persons living in houses 
without dampness. In addition, from the 
cross tabulation of having mould in the 

home and prevalence of common cold 
among family members, it was found that 
225 (33.4%) were having common cold 
out of 674 inhabitants living in houses with 
mould present, and 107 (18.3%) out of 585 
persons living in houses without mould. 

The most prevalent respiratory condi-
tion among our sample was the common 
cold (26.4%) followed by cough (17.6%); 
asthma was the least prevalent (3.4%) 
(Table 4).

Respiratory diseases and symptoms 
were attributed to changes in the weather by 
27.2% of the respondents; 1.5% attributed 

Table 3 Predictors of respiratory infections using simple linear regression

Predictor Common cold Cough Tonsillitis Ear infection
  χ2 P χ2 P χ2 P χ2 P

No. of household 
 members 30.891 0.001 33.111 0.001 – NS – NS

Maximum no. using 
 1 bedroom 76.445 *** 45.573 *** 44.930 *** 43.756 ***

No. of smokers in 
 the house 33.110 *** 40.829 *** 14.118 0.015 – NS

Dampness present  47.164 *** 29.211 *** 18.097 *** 7.642 0.006

Leakage present 20.875 *** 21.740 *** 8.678 0.013 13.945 0.001

Mould present 36.739 *** 36.527 *** 23.594 *** 13.434 ***

Lack of ventilation 29.410 *** 6.091 0.014 8.233 0.004 – NS
***P < 0.001.
NS = not significant.

Table 4 Prevalence of acute respiratory conditions and asthma 
among different age groups

Condition Prevalence (%) Overall   
  Age group (years) prevalence
  0–1 2–5 6–15 > 15 (%)

Common cold 4.2 20.5 32.5 42.8 26.4

Cough 4.5 21.3 28.1 46.2 17.6

Tonsillitis 6.8 22.0 31.1 40.2 10.5

Ear infection 10.5 21.1 36.8 31.6 4.5

Influenza 5.9 8.8 21.6 63.7 8.1

Asthma 11.6 18.6 16.3 53.5 3.4
Symptoms were present at the time of the interview or within 2 weeks prior to it.  
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respiratory symptoms and diseases to poor 
housing conditions and 21.9% to infection 
(Table 5).

Discussion

About 50% of the inhabitants were under 
15 years. In the Palestinian Central Bureau 
of Statistics 1997 census, people under 15 
years old in the West Bank and Gaza con-
stituted 45% of the whole population. So the 
inhabitants of Jalazone Refugee Camp were 
younger than in other areas in Palestine. 

The natural annual population increase 
was 3.5%. Mean family size was 6.3 
persons, indicating a high fertility rate. 
Taking into account mean house area 
(94 m²) and the fact that 75% of homes 
had 1 or 2 bedrooms, this obviously leads 
to overcrowding. Poor housing conditions 

were apparent in that most of the homes 
had damp or mould and only 41.5% were 
exposed to the sun. Damp and mouldy 
conditions have a number of direct and 
indirect impacts on health. Haverinen et al. 
reported an association between moisture 
damage and respiratory infections. It also 
has to be acknowledged that economic 
factors play a part in this equation [16]. 
Refugees on low fixed incomes, the 
long-term sick or the mentally ill often find 
themselves in the least desirable of homes 
with significant dampness. In addition, 
dampness is associated with the proliferation 
of both mite and mould populations [17]. 

Moulds have been linked as risk factors 
for asthma [18]. Due to their action the 
body attempts to respond to their pre-
sence through natural defence mechanisms 
including coughing and sneezing, excess 
mucus production or rhinitis. Studies have 
shown links to persistent cold-like symp-
toms in adults and children [19].

Almost all households were connected 
to the piped water supply, which was a posi-
tive indicator. On the other hand, the lack of 
a public sewage system is a big problem for 
the camp inhabitants and also for the nearby 
village of Jifna. The persistent sewage 
problem in the camp has had, and still has, a 
negative effect on the environment because 
the sewage flows to Jifna throughout the 
year with no solution so far. 

We found a statistically significant 
relationship between common cold and 
cough and overcrowding and poor housing 
conditions. The common cold is caused 
by infection with rhinovirus spread by 
close personal contact and nasal mucus 
on the hands, and spread is facilitated by 
overcrowding and poor ventilation, as is the 
case in Jalazone Refugee Camp [20]. 

There was also a statistically significant 
relationship between tonsillitis and ear 
infection and overcrowding and some risk 

Table 5 Causes of respiratory conditions as 
indicated by inhabitants of Jalazone Refugee 
Camp

Proffered reason Frequency %

Weather 139 27.2

Infection 112 21.9

Draught 95 18.6

Overcrowding 37 7.2

Dampness 31 6.1

Viral infection 30 6.0

Movement from hot to 
 cold place 22 4.3

Smoker in the household 11 2.2

Chronic 10 2.0

Bad housing conditions 8 1.5

Sewage 6 1.2

Dust 5 1.0

Heredity 4 0.8

Tear gas 1 0.2

Total 511 100
748 (59.4%) out of the 1259 were not infected.
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factors for poor housing conditions. Tonsil-
litis is a disease caused by Streptococcus 
haemolyticus and the disease flourishes 
in conditions of overcrowding and poor 
ventilation along with poor sanitary condi-
tions. This is consistent with the situation 
of housing in the Jalazone camp [21]. It has 
been reported that children who are inad-
equately housed or living in overcrowded 
housing are at significantly increased risk 
of ear infection, are not likely to receive 
regular medical care and are more likely to 
contract other contagious infections such as 
diarrhoea and tuberculosis [22]. 

There was no statistically significant re-
lationship between influenza and bronchial 
asthma and overcrowding and poor housing 
conditions. Nevertheless, socioeconomic 
disadvantage (poverty) has been associated 
with increased rates of asthma and influ-
enza in children living in inner cities in the 
United States of America and in Montreal 
schoolchildren. This association may be 
a reflection of poor housing conditions, 
dampness, which encourages the growth of 
moulds and house-dust mites, use of certain 
fuels for home heating or cooking with 
unvented gas appliances or wood [23].

This study has limitations since the 
collected data depended on the assessment 
by the inhabitants themselves about hou-
sing conditions and the occurrence of some 
respiratory symptoms and diseases. Our 
results may have been affected by the fact 
that diagnosis of influenza is difficult, and 
that bronchial asthma is considered more a 
hereditary disease by the camp inhabitants 
rather than a condition associated with poor 
housing conditions and overcrowding.

The housing and the crowding problems 
increase year after year since the camp’s 
borders are fixed and people have no space 
to expand except in a vertical direction. This 
will inevitably create further negative health 
impacts and exacerbate social, ecological, 
psychological and other problems

Conclusions and 
recommendations

Housing conditions in Jalazone Refugee 
Camp are poor and we found a statistically 
significant relationship between certain 
respiratory diseases and the housing condi-
tions. Half of the respondents attributed re-
spiratory conditions to weather changes, so 
some effort is needed to increase the aware-
ness of the population about the causes of 
such conditions.

It is essential to satisfy the present hous-
ing needs of the refugees, thus relieving 
problems of overcrowding and inadequate 
facilities. There is a growing need for 
a comprehensive housing strategy in Pal-
estine; this should include special housing 
requirements where required. 

Increasing awareness among the camp’s 
population about causes and modes of trans-
mission of respiratory diseases is essential 
since 50% of the respondents attributed 
them to weather changes. 

The tragedy of the refugees is inter-
minable, and unless a radical solution is 
found for their problems, serious future 
catastrophes are likely to overrun the camps 
and their surroundings in the future. 
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British medical journal call for papers
On 21 October the British medical journal will publish a cluster of 
articles drawing attention to some of the key health problems, policy 
challenges, and research priorities in the Middle Eastern region. The 
issue will be linked to the 10th meeting of the Global Forum for Health 
Research which is being held in Cairo (29 October–2 November) with 
the broad theme of combating disease and promoting health.
The richly diverse countries of the Eastern Mediterranean and Middle 
Eastern region contain both some of the wealthiest and most de-
prived populations of any region. Sociocultural contrasts are marked 
and health challenges, priorities, and expectations are equally varied. 
There are, nevertheless, issues of common concern. These include 
the growing burden of noncommunicable disease, a high incidence 
of genetic and inherited disorders, rising rates of injury, rising rates of 
communicable disease including HIV/AIDS, poor access to reproduc-
tive health services, the relatively weak position of women and civil 
society, and the searing impact on health of political unrest and armed 
conflict.
We welcome submission of original research papers, particularly in 
relation to the topics outlined above. Brief papers for the Analysis and 
Comment section of the journal aimed at airing regional debates and 
controversies, and drawing attention to innovative health initiatives 
and the positive impact of strong social and cultural values are equally 
welcome, along with personal views and letters. We want to hear from 
clinicians and researchers who have much to say but whose voices 
are heard infrequently in Western journals.
Detailed guidance on paper format and online submission is given 
on www.bmj.com. Papers will be peer reviewed in the usual way and 
should reach the BMJ by June 10 2006.
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ABSTRACT Dentists, like other health professionals, are exposed to various occupational health prob-
lems, with specific ones of their own. A randomly distributed sample of 40 (42.2%) dentists working in 
East Jerusalem was interviewed. A questionnaire was used to detect their perception of occupational 
hazards. Most respondents were aware of biological hazards: 38% specifically mentioned hepatitis 
B virus and 13% human immunodeficiency virus. Perceived sources of stress included factors that 
coincided with international data, such as relationships with patients, physical strain and economic 
pressure, but also some specific to the Palestinian culture such as relationships with other dentists and 
Israeli occupation tax policy when dealing with the Arab dentists in East Jerusalem. Chemical depen-
dency was not mentioned as a potential hazard. 

Perception des risques professionnels par les dentistes et mesures préventives à Jérusalem- 
Est
RÉSUMÉ Les dentistes, comme d’autres professionnels de la santé, sont exposés à différents types de 
problèmes de santé au travail, ainsi qu’à des problèmes spécifiques à leur profession. Un échantillon 
aléatoire de 40 dentistes (42,2 %) travaillant à Jérusalem-Est a été interrogé. Un questionnaire a été 
utilisé pour identifier leur perception des risques professionnels. La plupart des répondants étaient 
conscients des risques biologiques : 38 % ont mentionné spécifiquement le virus de l’hépatite B et 
13 % le virus de l’immunodéficience humaine. Les sources de stress perçues comprenaient des facteurs 
coïncidant avec des données internationales, tels que la relation avec les patients, la tension physique 
et la pression économique, mais aussi certains facteurs spécifiques à la culture palestinienne tels que 
la relation avec d’autres dentistes, la politique fiscale liée à l’occupation israélienne qui est appliquée 
aux dentistes arabes installés à Jérusalem-Est. La chimiodépendance n’était pas mentionnée comme 
risque potentiel. 
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Introduction 

Occupational ill health and diseases are 
known to occur, but few people have the 
knowledge and skill to prevent them. Ac-
cidents and diseases in the workplace have 
generally been seen as part and parcel of 
everyday life, bad luck, carelessness and 
no one’s fault, particularly not the owners 
of the work place when a worker is affected 
[1].

Prevention of hazardous conditions in 
the workplace is central to the practice 
of occupational health as a profession. 
Occupational health and dental waste 
management can and should be considered 
an integral part of the broader delivery of 
public health services [2]. 

In Palestine, as in most developing 
countries, there is difficulty in obtaining 
accurate estimates of the frequency of oc-
cupational health diseases. Several factors 
are involved:
• Many problems do not come to the at-

tention of health professionals and em-
ployers and are therefore not included in 
data collection systems.

• Many occupational medical problems 
that do come to the attention of physi-
cians and employers are not recognized 
as work-related.

• Some medical problems recognized by 
health professionals or employers as 
work-related are not reported because 
the association with work is equivocal 
and because reporting requirements are 
not strict. 

• Many occupational medical problems 
are preventable; their very persistence 
implies that some individual or group is 
legally and economically responsible for 
creating or perpetuating them [3]. 
However, where the availability of 

medical care for the general public is often 

limited, the major part of occupational 
health is concerned with the ordinary dis-
eases that workers get at home and bring to 
work. Nevertheless, there is considerable 
economic interest in providing occupational 
health services, both from the employer’s 
point of view and that of the nation: the 
healthier the work force and the less time 
lost in sickness absence, the better because 
there will be greater productivity and pros-
perity [1].

Dentistry is considered by the prac-
titioners and most of the public as being 
extremely hazardous [4,5]. The hazards can 
be classified as: 
• Psychological hazards: stress is the most 

common psychological condition that 
occurs in the dental profession. Some 
studies indicate that dentists perceive 
their profession as more stressful than 
other occupations [6–8]. One of the 
main causes of this could be the negative 
picture created by the media of dentistry 
as a profession filled with dangers [8].

• Physical hazards: these include chemi-
cal dependency [7] and musculoskeletal 
problems that have a direct relation to 
practising dentistry, such as postural 
practices that may increase the risk of 
twisting and contorting the body, vari-
cose veins, etc. [9].

• Infectious hazards: needles and other 
sharp objects, spatter and aerosols can 
be sources of viral infections such as fa-
tal infections of hepatitis B and acquired 
immunodeficiency syndrome (AIDS) 
[10,11]. Bacterial infections are also a 
potential risk. The major areas of con-
cern are syphilis and tuberculosis [12].

• Allergic reactions: latex gloves are re-
sponsible for most of the allergic skin 
reactions, but dental materials, solvents, 
lubricating oils, detergents and X-ray 
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processing chemicals may also induce 
an allergic skin reaction [13].

• Mercury health hazard: it is known that 
high exposure to mercury vapour can 
cause biological and neurological dam-
age [14]. The use of sealed amalgam 
capsules with reduced mercury level, 
water irrigation and high suction, good 
ventilation and proper collection and 
discarding of amalgam have greatly 
reduced the mercury hazard [3,15].

• Anaesthetic gases in the dental office: 
this is a specific hazard for those who 
use nitrous oxide gas regularly over an 
extended period of time [16,17]. 

• Ionizing radiation: the use of X-ray 
machines in the dental office exposes 
dentists to ionizing radiation [15,17]. 

• Non-ionizing radiation: this has recently 
become a concern since the introduction 
of composites and other resins, in 
addition to the introduction of lasers 
in dentistry, which has added another 
potential hazard to eye and other tissues 
that may be directly exposed [15].
Concerning prevention, the interna-

tional literature focuses mostly on infection 
control and proper handling of potentially 
infected materials, owing to the high profile 
of dentistry regarding transmission of in-
fection. Barrier techniques include gloves, 
masks, protective eye wear, high power suc-
tion and good ventilation to reduce aerosols 
and vapour dangers [18,19]. Hypoallergenic 
non-latex gloves are proposed to deal with 
latex allergy. Lead aprons, periodic main-
tenance of the X-ray machine and radiation 
level sensors prevent radiation hazards 
[13,17]. 

The aim of this study was to identify 
dentists’ perceptions of occupational haz-
ards and preventive measures in East Jeru-
salem and to determine whether preventive 
techniques are employed.

Methods

Data were collected by interviewing a 
sample composed of 40 (42%) dentists out 
of 95 working in East Jerusalem in January 
2000. The dentists were asked to participate 
in the study during a gathering at the East 
Jerusalem centre of the Palestinian Dental 
Association. The 84 dentists present were 
given the questionnaire. They were asked 
to respond according to their opinion and 
understanding of the occupational hazards 
they faced in their practice in an orderly 
fashion and according to their perception of 
importance. No list of hazards was given. 
Participants were asked to respond in the 
same way concerning the preventive me-
thods they used.

The questionnaires were collected after 
1 week; 49 dentists responded, a response 
rate of 58.3%. Nine questionnaires were 
rejected owing to unclear answers.

At a later stage, the respondents were
visited and asked to explain certain an-
swers, either to give more details or to 
justify them. For example, some referred 
to stress without explaining the reasons or 
mentioned biological hazards without giv-
ing specific pathogens. Others mentioned 
patients or other dentists as being a cause of 
stress and were asked for specific reasons; 
many mentioned the Israeli occupation as a 
source of economic stress and were asked 
to explain. The data were then analysed and 
the results classified into 3 main groups:
stress, biological hazards and physical 
hazards.

Results

Table 1 summarizes all hazards and the 
number of respondents who mentioned 
each. Most of the dentists (95%) identified 
infection, including hepatitis B and human 
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immunodeficiency virus (HIV), as a major 
hazard; no other infections were mentioned 
specifically. Half of the respondents identi-
fied musculoskeletal problems as a physical 
hazard. The most frequently mentioned 
were backache, neck ache and varicose 
veins.

Stress was identified as a major hazard 
by all the respondents. The main sources in-
cluded dealing with patients who had other 
conditions, especially heart disease; dealing 
with pregnant women; and dentist–dentist 
relations. Taxes, lack of patient knowledge 
and absence of rules and regulations for the 
dental profession were also mentioned.

Two sources of stress related to eco-
nomic factors were mentioned: the increa-
sing number of graduate dentists that enter 
the profession each year and the very severe 
tax policy applied in East Jerusalem.

Preventive actions taken were identical 
for almost all of the dentists. Table 2 sum-
marizes all preventive measures cited. All 
of them mentioned sterilization and barrier 
techniques, including gloves, masks and 
eye wear, as being of great importance. No 

mention was made of the rubber dam or 
regular testing of the unit’s water supply. 

About half the dentists in our study 
considered taking a very thorough clinical 
history of the patient as a step towards 
preventing occupational hazards. Having a 
high moral and ethical attitude in practising 
the profession was also considered very 
important by 68% of the respondents.

Sports activities were mentioned as a 
way of handling stressful working condi-
tions and dealing with musculoskeletal pain 
resulting from the practice of dentistry.

Discussion

All the respondents identified stress as the 
major occupational hazard, which coincides 
with the international data indicating that 
dentists perceive their profession as highly 
stressful [6–8], but they also included fac-
tors (some related to the Israeli occupation) 
that are specific to Palestinian culture, such 
as ways of resolving disputes between 
dentists, and between dentists and patients 
without resorting to Israeli associations and 
laws and how to deal with the tax policy of 
the Israeli occupation.

Table 1 Occupational hazards reported by 
dentists in East Jerusalem 

Occupational   Respondents
hazard No.  %

Stress 40 100
 Patient related 24 60
 Dentist related 14 35
 Economic  32 80

Biological hazards 38 95
 Hepatitis B virus 15 38
 HIV 5 13
 Nonspecific  23 58

Physical hazards 21 53
 Musculoskeletal 20 50
 Eye/ear injury  8 20
 Radiation hazard (X-ray) 2 5
 Allergic reactions 3 8
HIV = human immunodeficiency virus.

Table 2 Preventive measures against 
occupational hazards reported by dentists in 
East Jerusalem

Preventive measure Respondents
  No.  %

Barrier techniques 40 100

Hepatitis B vaccine 15 38

Adherence to ethical 
 conduct in practice 27 68

Full medical history 
 of patients 18 45

Engaging in sports 
 activities 12 30
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Patient-related stress, according to the 
respondents’ opinions, was associated with 
dealing with patients who had a medical 
history of other conditions and the possibil-
ity of the patient deliberately or unintentio-
nally concealing their health status. 

Stress associated with dentist–dentist 
relations, according to the respondents’ 
perceptions, derived from unethical com-
petition among dentists and defamation by 
other dentists. These concerns may be in 
part the result of the political situation and 
the years of occupation that have prevented 
organizational, legal and regulatory actions 
concerning professional issues among the 
Palestinian dentists in East Jerusalem. The 
Jerusalem branch of the Jordanian Dental 
Association has been operating since 1952, 
before the Israeli occupation, but during the 
occupation it has lacked executive autho-
rity. This led to a situation where cases 
of unethical competition among dentists 
occurred, including non-compliance with 
the fee schedule which was laid down and 
approved as the sole reference for pricing 
by the Jerusalem branch of the association, 
and other conduct that resulted in the dete-
rioration of dentist–dentist relations [20]. 

Other factors that contributed to these 
concerns were the limited dental awareness 
of patients in addition to some deep-rooted 
wrong beliefs that may also have been 
shared by some dentists. These included 
refusal to treat pregnant women and certain 
tribal ways of solving disputes in traditional 
Palestinian society, e.g. certain elderly peo-
ple who are heads of well known families or 
large tribes may be the judges in disputes: 
despite their lack of knowledge on scientific 
issues, their rulings must be obeyed. This 
tended to augment the stress of Palestinian 
dentists when dealing with patients. 

The increasing number of graduates 
that enter the profession each year in an 
area as confined as East Jerusalem leads to 
fierce competition and economic instabi-

lity among dentists. In addition, the Israeli 
authorities apply in East Jerusalem a tax 
policy that includes almost daily tax raids 
on the Arabic sector by tax department offi-
cials, who do a very thorough inspection of 
the accounts. Any discrepancy in the papers 
entails fines and legislative actions that cost 
the dentist a great deal of time and money. 
This was mentioned as a further source of 
economic stress [21]

The dentists were well aware of the 
biological hazards, especially the most 
dangerous ones (HIV and hepatitis B virus). 
This can be attributed to the great deal of 
publicity given to cross contamination via 
blood-borne pathogens in dentistry in the 
past few years. Respondents mentioned HIV 
less than hepatitis B virus, probably because 
of the widely held belief by the Palestinian 
public that HIV usually affects people 
with deviant practices that are alien to the 
conservative nature of Palestinian society. 
Numerous surveys and studies have shown 
that the incidence of hepatitis B developing 
after needle-stick injuries from HBs Ag(+) 
patients is approximately 20% compared 
with an estimate of 0.4% following similar 
exposure to HIV [19,22,23]. Infections from 
other microorganisms such as Epstein–Barr 
virus, cytomegalovirus, herpes simplex or 
cold viruses are not mentioned specifically. 
This may be because they are rare or they 
cause mild infections that dentists do not 
consider significant.

Musculoskeletal complaints were com-
mon. These are usually a result of wrong 
postural practices, especially among den-
tists who do not use the “4-handed dentistry 
technique” in which patients are treated 
while in a supine position and the dentist is 
seated with back support [24].

Allergic reactions did not seem to be 
perceived as an important hazard. 

Only 2 dentists mentioned ionizing 
radiation as a hazard because most of the 
responding dentists did not perform X-ray 
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examinations in their practices, preferring 
to refer their patients to a specialized X-ray 
centre in East Jerusalem.

Chemical dependency was not men-
tioned as a potential hazard; we believe that 
this was probably due to the conservative 
nature of Palestinian society, where alcohol 
and drug addiction are looked on as unac-
ceptable behaviours. It is also likely that 
even if there were cases, they would not be 
mentioned. 

Concerning preventive measures, all of 
the dentists mentioned barrier techniques: 
wearing protective clothing was standard 
procedure for all the respondents. This is 
in agreement with the results of a study 
conducted in Saudi Arabia in which only 
2%–4% of dental professionals never wore 
gloves when treating patients [25]. The 
situation is almost the same in Canada: in 
1994 it was found that 91.8% of dentists 
in Ontario, always wore gloves, 74.8% 
always wore masks and 83.6% always wore 
eye protection [26]. A study conducted by 
Morris et al. showed that about 90% of 
dentists in Kuwait wore gloves, 75% wore 
masks and 52% wore eyeglasses [27]. In a 
New Zealand study, 42.0% of dentists wore 
gloves, 64.8% wore masks and 66.4% wore 
eye protection [28]. 

Other barriers such as the rubber dam 
were not widely used by the respondents in 
our study since nobody mentioned it. 

Following ethical codes of conduct in 
practising dentistry was mentioned to be 
of great importance to decrease stress from 
dentist–dentist relationships. Taking the full 
medical history of the patient was justified 
to take special precautions for special cases, 
or to get authorization from the patient’s 
physician to treat certain patients and even 
to refuse to treat certain cases or defer treat-
ment, especially for pregnant women. This 
was thought to decrease stress from dealing 
with “compromised” patients. 

Conclusions and 
recommendations 

There is no doubt that the potential occupa-
tional health hazards in dentistry are great. 
Reckless practice can have devastating 
health effects on both dentists and patients. 
But obviously, adequate awareness exists 
among dentists about most of these hazards, 
and the compliance of dentists to at least 
the major preventive techniques has dimi-
nished these hazards. This is reflected in the 
fact that there are no apparent large-scale 
adverse effects among dentists in East Je-
rusalem, and by the absence of studies that 
demonstrate the prevalence of these effects 
(excluding stress and muscular symptoms).

The Palestinian situation is similar to the 
international one with a greater emphasis on 
the biological hazards. Specific psychologi-
cal concerns related to the characteristics of 
the Palestinian community were expressed. 

We recommend promoting events that 
could improve interpersonal relations be-
tween dentists in East Jerusalem, e.g. group 
sports activities, parties, dinners, etc. Good 
social relationships could markedly reduce 
stress from poor dentist–dentist relation-
ships.

Local dental committees could set up 
support groups that would work in 2 di-
rections. They would deal with disputes 
arising between dentists and patients, and 
also professional disputes between dentists. 
The other direction would be educational: 
constantly updating dentists on occupa-
tional health issues to keep them aware 
and interested, and to direct efforts towards 
improving public awareness, and correct-
ing erroneous beliefs about dentistry. This 
could be done through the local media or 
with the cooperation of local associations.
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Compendium of activities of the WHO Collaborating Centres in 
Occupational Health. Network of Collaborating Centres work plan 
2001–2005 – 15 task forces
Collaborating Centres are occupational health institutes or depart-
ments affiliated with WHO that are making a substantive contribution 
to the implementation of the Global strategy on occupational health 
for all with a wide range of activities. The 2001–2005 work plan of 
the Network of the WHO Collaborating Centres in Occupational Health 
was developed over the period 2000–2001. The work plan incorpo-
rates the commitments of WHO headquarters, the Regional Offices, 
the WHO Collaborating Centres in Occupational Health, and the af-
filiated NGOs, for the implementation of the Global Strategy. At the 
sixth Network Meeting in February 2003 in Brazil, progress reports for 
projects were delivered by each Centre represented and new goals 
were set. The current version of the Compendium of activities of the 
WHO Collaborating Centres in Occupational Health is based on those 
updates. However, as this is a rapidly evolving process, updates will 
be published periodically in hard copy and continually on this website. 
Further information on the Global strategy on occupational health for 
all is available at: http://www.who.int/occupational_health/en/
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ABSTRACT To analyse the prescribing pattern of topical corticosteroids, 802 outpatient dermatology 
prescriptions were randomly collected during June 2003–September 2003 from all the 12 nongovern-
mental dermatological clinics in north Palestine. Of the 2458 medications prescribed, 616 were topical 
corticosteroids. In most prescriptions, information about strength, duration of treatment and quantity 
to be used was inadequate, while information regarding frequency, route and area of application was 
adequate. High efficacy and highest efficacy corticosteroids were prescribed for approximately 18% of 
patients; intermediate efficacy preparations were prescribed for approximately 50%.

Audit des pratiques de prescription des dermocorticoïdes dans les services de 
consultations dermatologiques externes dans le nord de la Palestine
RÉSUMÉ Pour analyser les modes de prescription des dermocorticoïdes, 802 ordonnances prescrites 
dans les services de consultations dermatologiques externes ont été collectées entre juin et septembre 
2003 dans l’ensemble des 12 services de consultations dermatologiques externes non gouvernemen-
taux situés dans le nord de la Palestine.  Sur les 2458 médicaments prescrits, 616 étaient des dermo-
corticoïdes. Dans la plupart des ordonnances, les informations concernant la concentration, la durée 
du traitement et la quantité à utiliser étaient inadéquates, tandis que celles concernant la fréquence, le 
mode et la zone d’application convenaient. Des corticoïdes de niveau d’efficacité élevée et très élevée 
ont été prescrits pour environ 18 % des patients ; des préparations d’efficacité intermédiaire ont été 
prescrites pour environ 50 %.  
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Introduction

The ultimate goal in dermatological therapy 
is to use the safest and least number of drugs 
in order to obtain the best possible effect in 
the shortest period at reasonable cost. One 
step to achieve this is to monitor, evaluate 
and therapeutically analyse the prescribing 
pattern of dermatological drugs. Such ana-
lysis will not only improve the standards of 
medical treatment at all levels in the health 
system, but will also help in the identifica-
tion of problems related to drug use such 
as polypharmacy, drug–drug interaction 
and adverse drug reactions. The ultimate 
outcome of the dermatological prescription 
analysis will be a message to the prescribing 
physician to achieve rational, cost-effective 
medical care. 

Among the drugs used in dermatology 
are vitamins/minerals, antibiotics, antisep-
tics, antifungals, antivirals, antihistamines, 
local anaesthetics, emollients, keratolytics, 
antiparasitics and topical corticosteroids. 
Topical corticosteroids, which were intro-
duced in the late 1950s, have revolutionized 
the practice of dermatology and they still 
constitute one of the largest groups of drugs 
used in this discipline. They are divided into 
5 groups according to their efficacy [1]. As 
a general rule, physicians should use the 
weakest possible corticosteroid that will 
treat the dermatological condition. Topical 
corticosteroids are mainly used for non-
infective dermatologic disorders associated 
with inflammation such as psoriasis, atopic 
dermatitis, contact dermatitis and otitis 
externa [2–9]. 

Topical corticosteroids, like many other 
drugs, have many (sometimes serious) ad-
verse reactions such as hypersensitivity, 
percutaneous absorption and tachyphylaxis 
[10–19]. The potent anti-inflammatory and 
immunosuppressant actions of oral, and 
sometimes topical, corticosteroids increase 

susceptibility to bacterial and fungal infec-
tions, and therefore may preclude their use 
when infection is the known main cause of 
the condition [20]. In addition, children may 
be more vulnerable than adults to systemic 
effects of topical corticosteroids because 
percutaneous absorption is greater [17]. 

In order to minimize adverse cutane-
ous and systemic reactions, especially 
on prolonged use, rational use of topical 
corticosteroid should include the careful 
consideration of the patient’s age, total 
area of application, quantity to be applied 
and efficacy of the selected corticosteroid. 
A study carried out in Nottingham showed 
that nearly three quarters of patients with 
atopic eczema worried about using topical 
steroids and almost a quarter were non-
compliant because they were afraid of side 
effects such as skin thinning and growth 
retardation [21]. The authors concluded 
that health care professionals need to give 
patients more information about their topi-
cal corticosteroids so that treatment is not 
withheld from those who need it.

The purpose of this study is to evaluate 
and analyse the pattern of prescribing topical 
corticosteroids among outpatients attending 
dermatology clinics in north Palestine. The 
significance of such a study stems from the 
observation that self-medication and erratic 
use of drugs in general is noticeable among 
Palestinian people, and this can increase the 
risk of drug-related problems. Furthermore, 
the lack of continuing medical education for 
physicians in Palestine necessitates medical 
auditing of prescribing practices. 

Methods

The dermatological prescriptions of 802 
outpatients attending nongovernmental 
dermatological clinics were collected at 
random from all areas in north Palestine 
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and analysed. The prescriptions collected 
during the study included prescriptions 
from all 12 nongovernmental dermatologi-
cal clinics located in Qalqilia, Tulkaram, 
Jenin, Nablus and Jenin. The collection was 
made twice weekly for 3 months from June 
2003 to September 2003. Patients attending 
nongovernmental clinics fill their prescrip-
tions at nongovernmental (community or 
private) pharmacies and have to pay for 
their medications. The collection was made 
after dispensing the prescription at com-
munity pharmacies. We contacted all 152 
pharmacies in the area and 43 agreed to 
participate. The pharmacists were informed 
about the project and were willing to facili-
tate the collection process. Permission was 
obtained from the local health authorities to 
conduct the project. The community phar-
macists were asked to provide all dermato-
logical prescriptions dispensed on randomly 
pre-set days (Sundays and Tuesdays) during 
the week for the assigned period of the proj-
ect. For confidentiality purposes, names of 
patients were concealed after ensuring that 
the 802 prescriptions belonged to 802 dif-
ferent patients. 

All the information contained in the 
802 prescriptions was entered into SPSS 
for Windows, version 10. This included: 
age, sex, number of drugs, type of topical 
corticosteroid, strength/efficacy of the drug, 
site of application, dose and frequency of 
application, duration of therapy, quan-
tity of drug to be dispensed, the nature of 
concomitantly prescribed drugs, whether 
products were locally produced or imported 
and the cost of the preparation. The official 
drug index in Palestine (Medic) was used 
to identify the active ingredients of each 
prescribed brand name [22]. These topical 
corticosteroid products were classified into 
5 categories according to efficacy: lowest, 
low, intermediate, high and highest. 

Results

The total number of drugs prescribed for the 
802 outpatients attending the dermatology 
clinics was 2458, i.e. a mean of 3.06 drugs 
per patient; 2.48 of these were topical pre-
parations, the rest were oral preparations. 
The therapeutic classes of the 2458 drugs 
prescribed, along with their pharmaceuti-
cal dosage forms, are presented in Table 
1. Injections were only rarely prescribed to 
outpatients attending dermatology clinics. 
The maximum number of drugs on a single 
prescription was 5 and the minimum was 1. 
For 452 patients (56.4%), ≥ 3 drugs were 
prescribed on a single prescription. 

The majority (56.5%) of the prescrip-
tions for topical corticosteroids were for 
males. Most (61.6%) of the patients recei-
ving them were males and females under 
the age of 18 years (Table 2).

The total number of topical corticoste-
roid drugs prescribed for the 802 patients 
was 616. These were prescribed for 414 pa-
tients suggesting that sometimes more than 
1 topical corticosteroid was prescribed on 
the same prescription for the same patient 
(mean 1.48 topical corticosteroids/patient). 
All topical corticosteroids were prescribed 
by brand name. More than 60 different 
brands were prescribed, only 4% of them 
were Palestinian products, the rest were 
imported.

The strength of the active constituent 
was not specified in the majority of the 
prescriptions. Frequency of administra-
tion, route of administration and area of 
application was specified in the majority of 
prescriptions while quantity and duration of 
treatment were not specified for the major-
ity of patients (Table 3). 

The intermediate efficacy corticosteroid 
betamethasone 17-valerate 0.1%, alone 
or in combination with other agents such 
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Table 1 Main therapeutic categories prescribed for the 802 outpatients attending 
dermatological clinics

Category of drug No. of prescriptions Main therapeutic 
  Oral Topical Injection Total agent (%)

Emollient & antipruritic 0 29 0 29 Dexpanthinol (29%) 

Antifungal 195 607 0 802 Clotrimazole (14%), 
      miconazole (13.4%),

Antibacterial, antiviral & 
 disinfectant  302 43 0 345 Minocycline (27.8%), 
      erythromycine (18.9%).

Scabicide & pediculocide 0 41 0 41 Carbaryl (41%), 
      lindane (39%)

Herpes 0 3 0 3 Acyclovir (100%)

Psoriasis, seborrhoea 0 16 0 16 Selenium sulfide 
      (76%)

Acne 48 141 0 189 Retinoid (39%)

Wart remover 0 25 0 25 (Salicylic acid + 5-
      fluorouracil) (28%)

Topical corticosteroid 
 (alone or in combination) 34 616 0 650 Betamethasone 
      17-valerate (22%)

Topical anaesthetic 0 2 0 2 Lignocaine (100%)

Alopecia 0 7 0 7 Minoxidil (100%)

Antihistamine 208 69 2 279 Hydroxyzine (71%)

Vitamin 57 0 0 57 B-complex (90%)

Miscellaneous 0 13 0 13 

Total 844 1612 2 2458 

as neomycin (0.5% neomycin sulfate), 
was the most commonly prescribed 
topical corticosteroid, followed by the 
highest efficacy corticosteroid, clobetasol 
propionate (Table 4). 

Less than one third of the topical cor-
ticosteroids were prescribed alone: most 
were prescribed as combination products 
containing antimicrobials or other types of 
agents (Table 4).

Table 2 Age and sex distribution of patients prescribed 
topical corticosteroids (n = 414)

Age (years) Males Females Total
  No. %

< 18 130 125 255 61.6

≥ 18 104 55 159 38.4

Total (%) 234 (56.5) 180 (43.8) 414 100
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Discussion

Several studies have addressed the issue of 
dermatological drug prescribing patterns. 
Some of these have indicated inappropriate 
utilization or over-utilization of potent, to-
pical corticosteroids. In a study conducted 
in the United States of America between 
1989 and 1991, dermatologists were 3.9 
times more likely to prescribe very high po-
tency steroids than were other physicians, 
and physicians other than dermatologists 
were 8.4 times more likely than dermatolo-
gists to prescribe combination agents con-
taining moderate- or high-potency topical 

corticosteroids plus an anti-infective agent 
[23]. Another American study analysed 
data from the National Ambulatory Medi-
cal Care Survey for visits to paediatricians 
from 1990 to 1994 and isolated visits at 
which a topical corticosteroid agent or 
clotrimazole-betamethasone dipropionate 
was prescribed. Paediatricians rarely used 
high-potency topical corticosteroids, but 
their use of clotrimazole-betame-thasone 
dipropionate was mostly for the youngest 
children, in whom such corticosteroid use 
is least appropriate. The authors concluded 
that some paediatricians may be unaware 
that this drug has a high-potency corticoste-
roid component [24]. 

In a study carried out in India, prescri-
bing of topical corticosteroids was studied 
in 200 patients attending a dermatology out-
patient clinic. Potent topical corticosteroids 
were commonly used in 86 (43%) patients. 
The quantity of topical steroid was men-
tioned for only 4% of patients, frequency 
of administration was specified in 77%, the 
site of administration in 69% and duration 
of treatment in 55% [25]. In another study 
carried out in Delhi, India, at a tertiary 
hospital, the authors found that in the der-
matology department, the mean number of 
drugs per prescription was 2.6, rate of drug 

Table 3 Details of information not included 
on prescriptions for topical corticosteroids 
(n = 616)

Parameter Not specified 
  No. %

Generic name 616 100 

Strength 616 100 

Quantity to be used 540 87.7 

Duration of treatment 441 71.6 

Area (site) of application 228 37.0 

Route of administration 148 24.0 

Frequency of administration 45 7.3 

Table 4 Efficacy and type of topical corticosteroid prescribed 
(n = 616)

Efficacy Formulation Total
  Alone In combination 
   with antimicrobials 
  No. % No. % No. %

Lowest 17 2.8 111 18.0 128 20.8

Low 8 1.3 57 9.3 65 10.6

Intermediate 61 9.9 252 40.9 313 50.8

High 11 1.8 13 2.1 24 3.9

Highest 86 13.9 0 – 86 13.9

Total 183 29.7 433 70.3 616 100
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prescribing by generic name was 6.98%, an-
tibiotics accounted for 46.86% of prescrip-
tions and injections (mainly antihistamines) 
6.76%. They reported that 23% of the total 
drugs prescribed were from the Delhi State 
Essential Drugs Formulary, i.e. they were 
generic [26]. 

The results of this study indicate that 
topical corticosteroids are commonly pres-
cribed for outpatients attending dermato-
logy clinics in north Palestine (51.6%). The 
prescription analysis shows that prescribing 
information was inadequate in the majority 
of cases. For example, the quantity of 
the corticosteroid to be applied was not 
mentioned in 87.7% of prescriptions and 
duration of use not mentioned in 71.6%. 
This may result in under-utilization of the 
preparation and subsequent sub-therapeutic 
outcome. There is also the possibility of 
over-utilization of the topical corticosteroid 
by the patient, with subsequent risk 
of hypothalamic-pituitary-adrenal axis 
suppression. 

The possibility of inappropriate use of 
topical corticosteroids is facilitated by the 
fact that, although there are few published 
reports on the practice [27], it is a common 
occurrence in Palestine for most drugs to 
be sold in community pharmacies without a 
physician’s order, and prescriptions in ge-
neral are dispensed several times without 
regard to the number of refills, which in 
most cases is not written on the prescrip-
tion. 

In this study, none of the topical corti-
costeroids were prescribed by their generic 
names. Using brand names for prescribing 
may sometimes create dispensing errors. 
Drugs with similar brand names but dif-
ferent ingredients might mistakenly be 
switched [28]. Furthermore, in Palestine, 
there is a wide range in the cost of various 
branded products for the same generic drug. 
This means that prescribing drugs by their 

generic names could minimize the cost and 
thus increase prescription compliance. Un-
fortunately, 67.4% of topical corticosteroid 
products prescribed were not products of  
local Palestinian pharmaceutical compa-
nies, whose prices are usually lower than 
those of the imported brand-name equiva-
lents. One possible reason for this prescri-
bing behaviour is lack of trust in the quality 
of the locally produced pharmaceuticals. 
Another possible reason is that the under-
graduate medical students are not taught 
proper prescription writing [29] and when 
they graduate they mimic the prescribing 
behaviour of their more experienced col-
leagues, who might be influenced by the 
strong marketing campaigns of foreign 
pharmaceutical companies. 

Prescription analysis shows that anti-
fungal drugs were the most commonly 
prescribed class of drugs, suggesting that 
fungal infections are the most common type 
of dermatological condition encountered  in 
north Palestine. Unfortunately, there are 
no published epidemiological studies of 
infectious diseases in Palestine that would 
explain this finding. Cross tabulation of 
antifungal drugs with topical corticosteroid 
drug prescribing shows that 104 patients 
were prescribed an antifungal drug along 
with a topical corticosteroid and that 72 
patients were prescribed topical drugs con-
taining a combination of an antifungal plus 
a topical corticosteroid (e.g. miconazole ni-
trate 2% plus hydrocortisone acetate 1%). 

The use of topical corticosteroids dur-
ing infection may be problematic, even in 
healthy individuals with an intact immune 
system. For example, the use of a topical 
corticosteroid during varicella infection has 
been reported to cause exacerbation of the 
viral infection [30]. Topical corticosteroids 
are often less effective than antifungal 
drugs in treating fungal infections [31,32]. 
Furthermore, when topical corticosteroids 
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are combined with potent antifungal drugs, 
they may interfere with the therapeutic action 
of the antifungal medications, thus exacerba-
ting the infection (e.g. tinea incognito)     
[33–35]. Prescribing a corticosteroid/anti-
fungal combination has been found to be 
more common among non-dermatologists 
[36]. This suggests that dermatologists are 
more aware than non-dermatologists of the 
lack of efficacy of topical corticosteroids in 
the treatment of these infections. However, 
in our study, dermatologists had some ten-
dency to prescribe antifungal/corticosteroid 
combination.

In conclusion, the present study reveals 
that topical corticosteroids of intermediate 
and highest efficacy are commonly used for 

outpatients attending dermatology clinics 
in north Palestine. Inadequate prescribing 
information was a clear characteristic of 
the dermatological prescriptions contai-
ning topical corticosteroids. Some irrational 
combinations of topical corticosteroids may 
be prescribed. Unfortunately, the curricula 
of medical colleges in Palestine do not 
include a course on proper prescribing, 
which might reflect negatively on the future 
of medical practice. There is, therefore, a 
need to put more emphasis on rational and 
complete prescribing on the undergraduate 
medical curriculum in Palestine. Continuing 
medical education for practising physicians 
is also greatly needed. 
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ABSTRACT We carried out a retrospective analytical study of 3525 bilaterally blind people registered 
in Oman to the end of 2000. We described the examination method, maintenance of the register and 
analysis of data. Lists of different categories of blind people were distributed to various organizations 
for management and rehabilitation purposes. The role of the national register in addressing blinding 
cataract, corneal blindness, eradication of congenital rubella syndrome and care of blind people in 
Oman was also examined. The register was useful in identifying candidates for rehabilitation and also 
for monitoring regional efforts to manage curable blindness. This multiple use of the register could make 
it an important tool for health programme management in Oman. 

Registre national des personnes aveugles : un outil pour la gestion des programmes de santé
RÉSUMÉ Nous avons réalisé une étude analytique rétrospective de 3525 personnes atteintes de cé-
cité bilatérale enregistrées à Oman à la fin de l’année 2000. Nous avons décrit la méthode d’examen, 
le maintien du registre et l’analyse des données. Les listes des différentes catégories de personnes 
aveugles ont été distribuées à diverses organisations s’occupant de prise en charge et de réadaptation. 
Le rôle du registre national dans le recensement des cas de cataracte cécitante et de cécité cornéenne, 
dans l’éradication du syndrome de rubéole congénitale et pour les soins des personnes aveugles à 
Oman a également été examiné. Le registre a été utile pour identifier les cas pouvant bénéficier d’une 
réadaptation ainsi que pour surveiller les efforts régionaux de prise en charge de la cécité curable. 
Cette utilisation multiple du registre pourrait en faire un outil important pour la gestion des programmes 
de santé à Oman.
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Introduction

It has been estimated that there were 40 
million blind people worldwide at the be-
ginning of the 21st century, and that this 
will double by 2025 [1]. The World Health 
Organization, in its efforts to reduce the 
prevalence of visual disability, promotes 
national health programmes to address this 
problem. Detection and management of cur-
able blindness is one of the strategies which 
can help a country to reduce the prevalence 
of visual disability in a short time. In coun-
tries with high rates of visual disability and 
a small population, identification of blind 
people through the existing health system 
is possible.

Oman is located in the Arabian Pe-
ninsula and has a population of 2.3 million 
[2]. The prevalence of bilateral blindness 
was reported to be 1.08% in 1997, around 
17 000 blind people (visual acuity < 3/60 in 
the better eye) [3]. The activities of the eye 
health programme have been managed on a 
regional basis since 1995. Twenty-five oph-
thalmic units, with nearly 60 qualified cata-
ract surgeons, provide eye care in Oman. A 
national register was introduced in 1998 [4]. 
The aim was to identify all cases of curable 
blindness, set targets for operating on cur-
able patients and register all young people 
with non-curable blindness for the purposes 
of rehabilitation. Since 1999, around 12 
centres have been established in different 
regions of Oman where blind children can 
be rehabilitated.

After 2 years, the National Register for 
the Blind was evaluated and the informa-
tion used to monitor the Eye Health Care 
Programme at regional and national levels. 
We undertook this study to explain the 
methodology used in the National Register 
for the Blind in Oman and to recommend 
the employment of such registers at national 
and regional levels to manage national 
health programmes.

Methods

We carried out a retrospective analytical 
study of the National Register for the Blind. 
All bilateral blind people registered be-
tween January 1999 and December 2000 at 
all ophthalmic units of Oman were included 
in the study. 

All the patients who visited ophthalmic 
units were examined by a qualified oph-
thalmologist. If visual acuity was < 3/60 
in the better eye or the person had a cor-
respondingly compromised field of vision, 
he/she was declared bilaterally blind and 
registered on the National Register for 
the Blind. The ophthalmologist recorded 
details of the patient’s personal profile on a 
standard form, including type of visual dis-
ability and principal and underlying causes 
of blindness. If the eye condition was cur-
able and facilities were available within the 
institution, management was undertaken to 
cure the blindness and improve the qua-
lity of life. The patient was referred to the 
nearest ophthalmic unit for further manage-
ment if facilities were not available in the 
registering institution. Health education for 
the specific eye disease was given by health 
staff to improve surgical compliance. If 
postoperative vision had improved after 8 
weeks and the patient was no longer blind, 
e.g. patients having cataract operations, this 
information was forwarded on a standard 
form to update the register.

A national report was prepared annu-
ally and was given to all the regions for 
further action. The report summarized the 
epidemiological profile, achievements of 
the register, constraints and results; it also 
included an inventory of curable and non-
curable blind patients in each region.

A number of quality assurance proce-
dures were incorporated. The conditions 
to be reported in the Register were clearly 
defined in the information collection form. 
This was routinely used as a reference by 
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the ophthalmologists for case records and 
the health information system. A standard 
form was used to collect the information 
in all regions. The ophthalmologists in 
each region were briefed about the inclu-
sion criteria, the method of maintaining 
the register and the flow of information. 
A computer format was prepared at central 
level and then distributed to the regions for 
computing the data periodically. The forms 
and methods had been tested in 2 regions for 
3 months. Required modifications were car-
ried out and then the register was launched 
nationally. The data were audited before 
analysis to ensure uniformity.

The information was computed by quali-
fied statisticians in each region using Epi-
Info, version 6, data entry format. The data 
from all regions were checked then pooled 
and the national register data were analysed 
using SPSS, version 9. A univariate analysis 
model was used. The frequencies and ratios 
of the number of registered blind people 
in different sub-groups were estimated for 
comparison.

Results

Between January 1999 and December 
2000, 3525 bilaterally blind people were 
registered, 1975 (56%) females and 1950 
(44%) males. Analysing by age group, 
1570 (44.5%) were ≥ 60 years of age; 1655 
(47%) were 40–59 years, 205 (5.8%) were 
20–39 years and 45 (1.3%) were < 20 years. 
Information on age was missing for 50 
people.

The regional distribution of the study 
sample was compared with the number of 
blind people in each region recorded in the 
national survey conducted in 1997 [5]. The 
prevalence and frequency for each region is 
given in Table 1.

The study sample was classified by 
cause: curable, preventable and non-
curable. If the principal cause was reported 
to be cataract or non-trachomatous corneal 
opacity, it was classified as curable cause 
of blindness. Trachomatous corneal opa-
city, glaucoma and aphakia were classified 
as preventable causes of blindness. 
The causes related to the posterior 
segment were classified as non-curable 
causes of blindness. According to these 
classifications, there were 995 bilateral 
blind people in the curable group, 1507 in 
the preventable group and 995 in the non-
curable group. Information on cause was 
missing for 28 people. 

Sixteen children under 15 years of 
age and with non-traumatic cataract, 
microphthalmos, anophthalmos, congenital 
glaucoma and unexplained pigmentary 
retinopathy as the principal causes of 
bilateral blindness were classified as having 

Table 1 Regional distribution of people 
registered blind

Region People registered blind 
  2001 1997a 

  No. % %

South Batinah 840 23.8 15.2

North Batinah 649 18.4 24.8

Dhakhiliya 520 14.8 20.9

South Sharqiya 515 14.6 9.0

Muscat 319 9.0 6.9

Dhahira 280 7.9 11.4

Dhofar 180 5.1 3.8

North Sharqiya 148 4.2 3.9

Musandam 74 2.1 4.2

Total 3525 100 100
aRegional proportion for 1997 was based on the 
National blindness survey [5]. 
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clinical congenital rubella syndrome as the 
underlying cause and were listed on the 
register of those with congenital rubella 
syndrome. 

Twenty-nine children (16 males and 
13 females) under 15 years of age were 
identified as bilateral blind. 

Those who were bilateral blind with 
principal cause as cataract but still having 
residual vision were identified from the 
register and added to the list for curable 
blinding cataract. The regional distribution 
of the sample is shown in Table 2.

If the principal cause of visual disability 
per eye was non-trachomatous corneal opa-
city for a patient under 40 years of age and 
having residual vision, he/she was included 
on the list for managing corneal opacity by 
keratoplasty: 13 such cases were identified 
from the register as immediate targets for 
corneal surgery. 

After the ophthalmologists had operated 
on blinding cataract, information on the 
patient’s post-operative visual status was 
supplied to update the national register. If 
visual acuity had improved to better than 

3/60 in the eye operated on at the end of 
6 weeks, he/she was classified “not blind” 
and the national register was updated by 
deleting the name. 

There were 214 visually handicapped 
people 15–40 years of age who could be 
enrolled for vocational training. 

Discussion

The National Register for the Blind has 
been maintained in Oman since 1999. The 
aim was to guide the national programme 
for identifying people with curable blind-
ness in each region and arranging for them 
to be operated on. A further aim was to list 
those with non-curable blindness to reha-
bilitate them. In countries like the United 
Kingdom, Canada and Sweden similar 
registers are maintained to provide social 
security and periodically review the profile 
of visual handicap. 

In the first 2 years, despite some 
teething problems, the register has helped 
the national programme to improve its ef-

Table 2 Distribution of blinding cataract by region

Region Persons with  Operated on 
  cataract in   and subsequently
   ≥ 1 eye classified not blind
  No. % No. %

South Batinah 304 23.3 116 38.2

North Batinah 282 21.7 51 18.1

South Sharqiya 222 17.1 56 25.2

Dhakhiliya 137 10.5 34 24.8

Muscat 127 9.8 34 26.8

Dhahira 111 8.5 48 43.2

Dhofar 85 6.5 54 63.5

North Sharqiya 17 1.3 10 58.8

Musundam 17 1.3 1 5.9

Total 1302 100 404 31.0
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forts in reducing the prevalence of curable 
blindness and as a guide for the rehabilitative 
services.

Over the 2 years of the study period, 
3525 registered cases represents only 
around 20% of the 17 000 (14 000–20 000) 
projected bilaterally blind people in Oman 
[6]. This suggests a wide gap between the 
actual numbers and those on the register. 
Health services are free in Oman and within 
accessible distance [2]; therefore, inability 
to visit the ophthalmic units is not likely 
to be the cause of this gap. The annual 
morbidity report suggests that around 1800 
people with bilateral blindness had visited 
ophthalmic units in 1999 and 1030 in 2000 
[2,3]. This almost matches the number of 
registered cases. Thus, morbidity figures 
and the register differ from the projected 
figures for blindness, which seem to be on 
the high side. 

In Oman, the male:female ratio in the 
general population is 52:48 [3]. The male:
female ratio for blind people is 35:65 [6]. 
The National Register for the Blind records 
a male:female ratio of 56:44. This could 
be because fewer females than males with 
visual disability attend ophthalmic units. 
Thus, gender may be a barrier among blind 
people to visiting ophthalmic units.

According to the register, the elderly 
population constituted a large proportion of 
visually handicapped people in Oman. This 
was found in the national blindness survey 
also: prevalence of childhood blindness was 
7/10 000, in agreement with the low number 
of children under 15 years of age registered 
blind [5].

The regional distribution of registered 
blind people differed from that for bilateral 
blindness estimated through a community-
based survey carried out in 1997 [5]. For 
instance, the number of people registered 
blind in South Batinah was 8.6% more that 
in the 1997 survey. In contrast, registration 

in North Batinah was lower, 6.1% less than 
in 1997. Regional differences in the regis-
tration process may account for this. 

The trend of registered blind in Oman 
differs from Israel [7], the United Kingdom 
[8] and Denmark [9]. Most of these 
countries keep records of those who are 
permanently blind and they cite glaucoma, 
age-related macular degeneration and 
diabetic retinopathy as the leading causes of 
blindness. This is in contrast to the leading 
causes of blindness found in our study. 
Complications of trachoma in the form of 
corneal opacity and phthisis bulbi were the 
leading causes among people registered 
blind in Oman. 

Global data on childhood blindness [10] 
as well as data from a study done in Canada 
[11] suggest that in the developing countries 
preventable causes of childhood blindness 
were mainly due to corneal opacification 
caused by a combination of measles, xe-
rophthalmia and the use of traditional eye 
medicine. In industrialized countries in the 
early 1970s, the leading causes of childhood 
blindness were cataract, optic atrophy, 
nystagmus and retrolental fibroplasia [10]. 
Our findings suggest that even though the 
magnitude is low, avoidable causes and 
congenital causes both contribute to child-
hood blindness in Oman. 

In our study the proportion of cases of 
blindness due to non-curable causes and 
those due to lens-related causes was consis-
tent with the results of the 1997 survey [5]. 
Diabetes and age-related macular degenera-
tion cause blindness due to involvement of 
the posterior segment. The large proportion 
of trachomatous and non-trachomatous 
corneal opacities and cataracts prevented 
us from reviewing the diseases causing 
posterior segment blindness. This might 
be the reason for the low proportion of 
diabetic- and age-related retinal causes of 
blindness recorded.
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Oman is aiming to eliminate congenital 
rubella syndrome by 2005 [12]. Ophthalmic 
complications are the most important 
manifestations of this syndrome and 
ophthalmologists have always played 
an important role in the epidemiological 
investigation [14]. Children visually 
handicapped owing to conditions such as 
congenital cataract, congenital glaucoma, 
microphthalmos and anophthalmos should 
be investigated for possible congenital 
rubella syndrome [15]. A list of these 
children from the National Register was 
forwarded to the Department of Disease 
Surveillance and Disease Control for further 
investigation and updating of the register.

Oman initiated rehabilitative services 
for blind people in 1999. In about 12 cen-
tres throughout the country services for 
blind children are managed by the Ministry 
of Social Affairs. A list of 13 children 
from the register was forwarded to them 
to ensure that volunteers from these centres 
approached the parents and enrolled the 
children in the centres for rehabilitation and 
training. 

The national health care programme can 
achieve the goal of reducing blindness in 
the short-term if incident blinding cataract 
cases are operated on through the existing 
eye care services. A national register of 
visually handicapped people could locate 
those with blinding cataract. We prepared 
regional lists and distributed them to the 
mid-level managers of the eye health care 
programme so they could approach those on 
the register and counsel them and arrange 
surgery.

The updating of registers is not done 
as promptly as the initial notification. The 
low coverage of reporting of operations on 
blinding cataract is a matter of concern as 
it suggests a backlog of nearly 70% in the 
2 years previous to our study. However, 
evaluation of cataract cases which have 

been operated on in the ophthalmic units 
suggests that 85% were at the blinding 
stage and only 15% were non-blinding. 
Thus, nearly 2500 eyes with blinding 
cataract were operated on in the previous 
2 years. This indicates there is a wide gap 
between the reported number of cataract 
cases and reports of operations on blinding 
cataract cases to update the register. This 
could be due to under-reporting of cataract 
operations. The regional authorities should 
investigate the low coverage of the system 
for updating the register. Cases operated on 
outside the Ministry of Health, such as the 
private sector within and outside Oman, are 
not reported. They could be identified and 
subsequently reported by periodically fol-
lowing up people who are registered blind. 

A possible limitation of this study was 
the fact that a few patients had opted for 
surgical care in neighbouring countries. 
After management, if they were not blind, 
their names still remained on the register. 
Thus, the number of people blind due to 
curable conditions in the register could be 
overestimated.

The tertiary level ophthalmic services 
have carried out keratoplasty surgery for 
the last 4 years, but there are still only 
around 50 operations per year owing to the 
non-availability of a local eye bank and the 
high cost of importing donor corneas. Due 
to resource constraints and high demand, 
the cases which need to be operated on are 
prioritized. Children and young adults with 
bilateral blindness due to non-trachomatous 
corneal opacity need to be operated on as 
soon as possible. The list of such cases was 
prepared from the register and forwarded to 
the tertiary eye care unit. 

At present, vocational training facilities 
for the blind adult are not available in Oman. 
The register identified nearly 80 candidates 
with such a need. The list was forwarded 
to the Ministry of Social Affairs for further 
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action. These people could be guided to 
attend facilities in nearby countries so that 
they can be economically independent.

The Ministry of Social Affairs provides 
financial support to blind people on 
a monthly basis and is in the process of 
initiating a nationwide database. The 
National Register for the Blind identified 
around 2500 people with non-curable 
permanent visual disability. The information 
could be useful to staff of rehabilitative 
services for strengthening their database 
and taking further action.

Our study shows how the information 
on the National Register for the Blind helps 

the eye health care programme and other 
institutions in Oman to further strengthen 
the care of people who are visually 
disabled. 
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Global estimate of visual impairment, by WHO region (millions), 2002

  African Region  Eastern European Region Region Total
  Region  of the Mediterranean Region South-East Western
   Americas  Region  Asia Pacific

Population  672.2  852.6  502.8  877.9  1 590.80  1 717.50  6 213.90 

No. of blind people  6.8  2.4 4 2.7  11.6 9.3  36.9 

% of total blind  18%  7%  11%  7%  32%  25%  100% 

No. with low vision  20  13.1  12.4  12.8  33.5  32.5  124.3 

No. with visual 
 impairment  26.8  15.5  16.5  15.5  45.1  41.8  161.2 

Source: WHO Fact sheet No. 282
November 2004
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ABSTRACT We evaluated the prognostic value of serum endostatin and vascular endothelial growth 
factor (VEGF) for diagnosis of pre-eclampsia. We determined VEGF and endostatin levels in the sera 
of 20 healthy, non-pregnant women and 64 pregnant women: 20 healthy, 20 with mild pre-eclampsia 
and 24 with severe pre-eclampsia. Serum levels of these factors in non-pregnant women were similar to 
those in healthy pregnant women. However, serum levels were significantly higher with mild or severe 
pre-eclampsia compared with normal pregnancies and significantly higher with severe rather than with 
mild pre-eclampsia. Elevated levels significantly increased risk more than severity of pre-eclampsia. 
VEGF and endostatin could be used to differentiate between pre-eclamptic and normal pregnancies 
and to discriminate mild pre-eclampsia from severe pre-eclampsia. 

Concentration sérique d’endostatine et de facteur de croissance endothéliale vasculaire chez 
des patientes prééclamptiques
RÉSUMÉ Nous avons évalué la valeur pronostique de l’endostatine et du facteur de croissance 
endothéliale vasculaire (VEGF) dans le sérum pour le diagnostic de la prééclampsie. Nous avons 
déterminé la concentration d’endostatine et de VEGF dans le sérum de 20 femmes non enceintes en 
bonne santé et de 64 femmes enceintes : 20 en bonne santé, 20 ayant une prééclampsie bénigne et 
24 une prééclampsie grave. La concentration sérique pour ces facteurs chez les femmes non encein-
tes était similaire à celle des femmes enceintes en bonne santé. Toutefois, la concentration sérique 
était significativement plus élevée en présence d’une prééclampsie bénigne ou grave par rapport aux 
grossesses normales et significativement plus élevée pour les prééclampsies graves par rapport aux 
prééclampsies bénignes. Une élévation de la concentration augmentait le risque significativement plus 
que la gravité de la prééclampsie. Le VEGF et l’endostatine pourraient être utilisés pour différencier 
les grossesses prééclamptiques et normales et pour établir une distinction entre une prééclampsie 
bénigne et grave.
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Introduction

Pre-eclampsia is a multi-system disorder 
peculiar to human pregnancy and characte-
rized by hypertension and proteinuria after 
20 weeks of pregnancy. It remains a leading 
cause of maternal and neonatal mortality 
and morbidity [1]. 

Vascular endothelial growth factor 
(VEGF) plays a crucial role in physiological 
vasculogenesis and vascular permeability 
and has been implicated in the pathogenesis 
of pre-eclampsia. It interacts with 2 tyrosine 
kinases: fms-like tyrosine kinase-1, Flt-1 
(VEGFR-1), and kinase domain-contain-
ing region, Flk-1/KDR (VEGFR-2) [2]. 
Vascular growth during implantation 
and placentation is critical for successful 
gestation. It is thought that vascular insuf-
ficiencies during placentation contribute 
to pre-eclampsia [3]. Oxygen tension and 
cytokines have been shown to influence 
trophoblast VEGF expression, suggesting 
that this particular family of angiogenic 
proteins plays an important role in placental 
angiogenesis [3]. 

Pre-eclampsia occurs in 2 phases: ab-
normal implantation of the placenta leads to 
impaired placental blood flow, which then 
induces the release of a critical placental 
substance into the maternal circulation. 
Despite considerable research, the cause or 
causes of pre-eclampsia remain unclear, and 
there are no clinically useful screening tests 
to identify women in whom it will develop 
[4].

Endostatin is derived from the noncol-
lagenous domain 1 (NC1) at the C-terminus 
of collagen type XVIII. It inhibits endo-
thelial cell proliferation and migration [5]. 
It is an abundant proteoglycan in vascular 
basement membranes and the walls of ma-
jor blood vessels that maintain vascular 
permeability; its loss enhances angioge-
nesis and vascular permeability [6]. To our 

knowledge, few reports have evaluated the 
potential role of endostatin and VEGF in 
pre-eclampsia [7].

We investigated the relationship of 
VEGF as an angiogenic growth factor and 
endostatin as an angiogenic inhibitor in 
patients with pre-eclampsia. The possible 
association between serum levels of these 
proteins and risk of pre-eclampsia and cor-
relations between them were analysed. 

Methods

This study was conducted between Janu-
ary and June 2004 with 84 subjects (20 
normal non-pregnant controls, 20 normal 
pregnant controls, 20 patients with mild 
pre-eclampsia, and 24 patients with severe 
pre-eclampsia). All subjects were recruited 
from the Obstetrics and Gynaecology Out-
patient Clinic, Kasr Al-Aini Hospital, Cairo 
University, Cairo, Egypt. Demographic and 
clinical data were collected during routine 
obstetric visits.

Pre-eclampsia was diagnosed according 
to the American College of Obstetricians 
and Gynecologists (ACOG) criteria [8]: 
presentation after 20 weeks gestation with 
sustained and elevated blood pressure (BP) 
in a previously normotensive patient, with 
the mild form defined as systolic BP ≥ 140 
mmHg and/or diastolic BP ≥ 90 mmHg and 
the severe form defined as systolic BP ≥ 160 
mmHg and/or diastolic BP ≥ 110 mmHg; 
in addition, the presence of proteinuria 
excretion > 5 g in 24-hour urine. Exclusion 
criteria were a history of essential hyperten-
sion, multifetal gestation, diabetes, chronic 
renal disease, miscarriage, ante-partum 
haemorrhage, platelet disorders, maternal 
or fetal infection, autoimmune disorders 
and epilepsy. 

For our control groups, we recruited 
healthy pregnant women also attending the 



180 La Revue de Santé de la Méditerranée orientale, Vol. 12, No 1/2, 2006

�ملجلة �لصحية لشر< �ملتوسط، منظمة �لصحة �لعاملية، �ملجلد �لثا: عشر، �لعد8�9 ١-٢، ٢٠٠٦ 

clinic for routine examinations during preg-
nancy and non-pregnant women attending 
the gynaecological clinic. Controls had no 
history of illness, especially no forms of 
hypertension or renal disease. All controls 
were matched with the pregnant women 
for age, gestational age (32–41 weeks) and 
parity.

Blood samples were drawn at initial 
presentation to the clinic. No subjects had 
received antihypertensive medication, 
steroids, prostaglandins or magnesium 
sulfate before blood sampling. No one 
was in labour when the blood sample was 
drawn. Peripheral venous blood was col-
lected from all subjects, allowed to clot 
at room temperature, centrifuged at 3000 
rpm for 20 minutes and then stored at 
–80 °C in multiple aliquots for analysis. 
Serum levels of VEGF and endostatin 
were determined with in vivo enzyme 
immunoassay for the detection of total 
human VEGF in complex biological fluids 

and in vivo enzyme immunoassay for the 
detection of total human endostatin protein 
in complex biological fluids respectively 
(Accucyte Human VEGF and Endostatin, 
Cytimmune Sciences Inc., College Park, 
Maryland, United States of America). 
Each assay was performed according to the 
manufacturer’s instructions.

Statistical analyses were performed with 
SPSS, version 11. Numerical data were 
expressed as mean (standard deviation). 
Chi-squared test was used to examine the 
relationship between qualitative variables. 
For quantitative data, the Kruskal–Wallis 
test was used for comparison between 4 
groups. The Mann–Whitney test was used 
to compare between 2 groups. Relation-
ships between numerical variables were 
tested with Spearman correlation analysis. 
Multivariate regression analysis was ap-
plied on significant variables on univariate 
analysis. Predictive effects of VEGF and 
endostatin levels on occurrence and seve-

Table 1 Clinical characteristics of the study groups

Clinical characteristic Normal non-  Normal   Mild pre-  Severe pre- P-value
  pregnant  pregnant  eclampsia eclampsia
  controls controls (n = 20) (n = 24)
  (n = 20) (n = 20)  

Age [Mean (SD)] (years) 24.70 (4.45) 25.20 (3.64) 26.40 (6.03) 25.29 (4.22) 0.92

Gestational age at 
 sampling [Mean (SD)] 
 (weeks) – 38.45 (1.85) 37.45 (1.54) 37.21 (2.36) 0.13

Systolic blood pressure 
 [Mean (SD)] (mm/Hg) 110.50 (9.72) 109.75 (9.10) 150.25 (8.96) 188.96 (21.37) < 0.001*

Diastolic blood pressure 
 [Mean (SD)] (mm/Hg) 76.50 (3.28) 74.75 (8.96) 100.50 (8.26) 120.00 (10.11) < 0.001*

Proteinuria [No. (%)] – –   
 1+    – – < 0.001*
 2+    16 (80%)  – 
 3+    3 (15%)  6 (25%)  
 4+    1 (5%) 18 (75%) 
SD = standard deviation. 
*P < 0.05 was significant.
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rity of pre-eclampsia were investigated 
with univariate logistic regression analyses 
on the entire pregnant sample. The results 
are presented as odds ratios with 95% con-
fidence intervals. 

Receiver operating characteristic 
curves (ROC) were plotted to identify the 
cut-off values of the 2 variables to differ-
entiate between normal pregnant and pre-
eclamptic women, and between mild pre-
eclampsia and severe pre-eclampsia. Com-
parisons and correlations were statistically 
significant when P < 0.05.

Results

Table 1 shows mean age, gestational age at 
sampling and clinical characteristics of the 

study groups, e.g. blood pressure and pro-
teinuria. As the women were matched for 
age and gestational age there was no signifi-
cant difference among the groups of women 
regarding these variables. Pregnant women 
with pre-eclampsia had significantly higher 
systolic blood pressure, dystolic blood pres-
sure and proteinuria than normal controls.

Women with mild or severe pre-
eclampsia had significantly higher elevated 
serum VEGF and endostatin levels than 
healthy pregnant or non-pregnant controls. 
VEGF and endostatin levels were higher 
with severe pre-eclampsia (Table 2). How-
ever, the VEGF/endostatin ratio was sig-
nificantly higher with severe pre-eclampsia 
only as compared with the normal pregnant 
women or mild pre-eclampsia. There was a 

Table 2 Serum level of vascular endothelial growth factor (VEGF) and endostatin in patients 
with pre-eclampsia and controls

Serum level Normal   Normal   Mild pre- Severe pre- P-value
  non-pregnant  pregnant eclampsiac eclampsiad

  controlsa controlsb (n = 20) (n = 24)
  (n = 20) (n = 20)   

VEGF (ng/mL) 23.10 (4.53) 22.88 (6.22) 54.80 (23.08) 130.21 (44.78) (a,b,c,d) < 0.001* 

      (a,b) = 0.99

      (b,c) < 0.001*

      (b,d) < 0.001*

      (c,d) < 0.001*

Endostatin (ng/mL) 15.57 (3.56) 18.51 (7.27) 32.39 (10.19) 51.58 (19.91) (a,b,c,d) < 0.001* 

      (a,b) = 0.25

      (b,c) < 0.001*

      (b,d) < 0.001*

      (c,d) < 0.001*

VEGF/endostatin 1.58 (0.55) 1.41 (0.66) 1.89 (1.01) 2.90 (1.83) (a,b,c,d) < 0.001* 

      (a,b) = 0.25

      (b,c) = 0.09

      (b,d) <0.001*

      (c,d) < 0.01*
Values are expressed as mean (standard deviation).
*P < 0.05 was significant. 
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significant positive correlation between se-
rum VEGF and endostatin levels (r = 0.70, P 
< 0.001) and between each of serum VEGF 
and endostatin levels and each of systolic 
blood pressure, diastolic blood pressure 
and proteinuria respectively (for VEGF, r = 
0.80, 0.75, and 0.76, P < 0.001 respectively, 
and for endostatin, r = 0.78, 0.66, and 0.68, 
P < 0.001 respectively). Neither VEGF nor 
endostatin were significantly correlated 
with age or gestational age in pre-eclamptic 
patients. Multivariate regression analysis 
revealed similar significant correlations 
with the exception that diastolic BP and 
endostatin became no more significant. 

The sample of pregnant women was 
investigated as a unit by univariate logistic 
regression analyses (Table 3). When a sub-
ject had a high VEGF or endostatin levels, 
she had elevated odds (approximated risk) 
of pre-eclampsia. VEGF and endostatin, 
respectively, demonstrated 1.54 fold and 
1.24 fold increase in risk for pre-eclampsia 
for every 1 ng/mL increase in serum levels 
compared with normal pregnancies. The 
risk for severe pre-eclampsia increased 1.07 
fold and 1.09 fold respectively compared 
with mild pre-eclampsia. 

Different cut-off values were used to 
determine the sensitivity and the specificity 
for VEGF and endostatin as possible pre-
dictor markers of pre-eclampsia. A VEGF 
cut-off value of 29 ng/mL discriminated 
pre-eclamptic pregnancies from normal 
pregnancies very well, with sensitivity of 
100%, specificity of 87.5% and the area 
under the curve at 0.99. A cut-off value for 
endostatin level at 21 ng/mL discriminated 
pre-eclamptic from normal pregnancies 
well, with sensitivity of 86.4%, specificity 
of 82.5% and the area under the curve at 
0.93. Cut-off values of 65 ng/mL and 42 
ng/mL respectively, for VEGF and end-
ostatin discriminated severe pre-eclampsia 
from mild pre-eclampsia with sensitivity 
of 95.8% and 75%, specificity of 90% and 
70%, and areas under the curves at 0.94 and 
0.81 respectively (Figures 1 and 2).

Discussion

Serum VEGF and endostatin were elevated 
with pre-eclampsia compared with normal 
pregnancies and were much higher with se-
vere than with mild pre-eclampsia. VEGF 

Table 3 Univariate logistic regressions for the pregnant collective with pre-
eclampsia as the dependent variable predicted by vascular endothelial growth 
factor (VEGF) and endostatin

Model β SE P-value OR 95% CI for OR

Normal pregnancy versus 
pre-eclamptic pregnancy     
 VEGF (ng/mL)  0.43  0.18 0.01  1.54  1.08–2.19 
 Endostatin (ng/mL) 0.22 0.05 <0.001 1.24 1.13–1.37

Mild versus severe pre-
eclampsia     
 VEGF (ng/mL) 0.07 0.01 < 0.001  1.07  1.03–1.11
 Endostatin (ng/mL) 0.08 0.02 0.003 1.09 1.03–1.15
SE = standard error; OR = odds ratio; CI = confidence interval. 
*P < 0.05 was significant. 
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and endostatin appear to be useful markers 
for the detection of pre-eclampsia and its 
severity. 

VEGF levels are elevated in pre-
eclamptic sera after the onset of the disease. 
The excess protein might be derived from 
the placenta, maternal platelets, or smooth 
muscle cells. Its elevation might contribute 
to the extravasation of plasma proteins, 
the development of proteinuria, decreased 
endothelium-dependent vascular dilatation, 
enhanced basal tone and permeability and 
signs of endothelial dysfunction [1,9]. 

Several researchers have reported 
increased systemic VEGF in women 
with pre-eclampsia although others have 
reported decreased VEGF or no change 
[4,10–15]. These discrepancies may reflect 
the variety of assays used and the different 
physical states of the cytokine (bound or 
free) [16]. 

VEGF had high sensitivity and specific-
ity. It may be a clinically useful biomarker 
to more accurately diagnose pre-eclampsia 
and to differentiate between mild and 
severe forms [11]. Serum VEGF levels 
are significantly elevated in clinical pre-
eclampsia and fall to levels similar to those 
of normal patients within 24 hours of deliv-
ery [12]. This suggests that the main source 
of VEGF production is with the fetus and 
the placenta. That VEGF was not elevated 
in pregnancy was surprising because it is in-
volved in both embryogenesis and placental 
formation [14,15]. 

Normally Flt-1 positively regulates 
sprout formation by modulating signalling 
through Flk-1 and by the production of 
a soluble form of its receptor (sFlt-1) that 
antagonizes VEGF signalling [17]. Perhaps 
this is a protective response by the placenta 
to mop up the excess serum VEGF levels 
circulating in maternal blood [12]. Con-
tinuous low levels of VEGF are required 
for endothelial cells to survive prolonged 
periods and function properly [18]. Factors 
in addition to sFlt1 are likely to play a role 

Figure 1 Receiver operating characteristic 
curve (ROC) for differentiating pre-eclamptic 
from normal pregnancies with serum VEGF 
and endostatin. Areas under the curves were 
0.99 and 0.93 respectively

Figure 2 Receiver operating characteristic 
curve (ROC) for differentiating mild from 
severe pre-eclampsia with serum VEGF and 
endostatin. Areas under the curves were 0.94 
and 0.81 respectively
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in the pathogenesis of pre-eclampsia as a 
subset of patients with pre-eclampsia had 
only slightly elevated serum sFlt1 levels. 
Thus, sFlt1 may be one of several factors 
produced by the placenta to influence the 
severity of pre-eclampsia [18]. 

We suggest that elevated endostatin 
levels represent part of a defence mecha-
nism to protect the host from tumour 
angiogenesis as the host reacts to the inva-
sion of trophoblasts as a malignant condi-
tion. Human placental development does 
combine elements of tumourigenesis and 
vasculogenesis [19]. In patients with non-
Hodgkin lymphoma, elevated endostatin 
levels were significantly associated with 
elevated VEGF levels, suggesting that cou-
pling between the angiogenesis-promoting 
and the angiogenesis-inhibiting factors is to 
control the rate of tumour angiogenesis or is 
simply a by-product of proteases [21]. 

VEGF promotes the secretion of matrix 
metalloproteinase (MMP) from endothelial 
cells to allow for migration of endothelial 
cells [22]. However, MMPs might cleave 
endostatin from collagen XVIII during 
sprouting angiogenesis, which contributes 
to endostatin increase in the sera of patients 
with pre-eclampsia. Elevated concentra-
tions of endostatin could play a role in the 
pathophysiology of pre-eclampsia by coun-
teracting the effects of VEGF [7]. However, 
endostatin in healthy pregnant women was 
not greater than in non-pregnant women in 
either our study or the 2003 Hirtenlehner et 
al. study, suggesting that villous basement 
membranes of the placenta might not con-
tribute to endostatin production [7]. 

In pre-eclampsia, increased serum 
endostatin could be derived from different 
maternal sources, such as platelets or blood 
vessels that have the capacity to produce 
proangiogenic and antiangiogenic factors 
under certain conditions. The potential 
hypoxic or inflammatory conditions of 

pre-eclampsia might also induce the release 
of the inhibitor from the placenta [23]. Ele-
vated endostatin in the sera of pre-eclamptic 
women suggests that the expression of an 
antiangiogenic factor is disturbed in pre-
eclampsia [7]. 

Altered serum concentrations of VEGF 
and endostatin, which may exhibit an-
tagonistic functions through binding to the 
KDR/Flk-1 receptor, could play a critical 
role in the condition. Endostatin blocked 
VEGF-induced tyrosine phosphorylation 
of KDR/Flk-1 and its downstream signal-
ling events, inhibiting VEGF-induced 
endothelial cell proliferation and migration 
[24]. Endostatin blocks VEGF-induced 
nitric oxide synthesis and thereby inhibits 
VEGF-induced endothelial cells migration 
and angiogenesis [25]. 

We found significant positive correla-
tions between both VEGF and endostatin 
with blood pressure. The antimigratory 
effect of endostatin involves impairment 
of cell-matrix interactions; it interacts with 
integrin at the endothelial cell surface [26]. 
Low concentrations of free VEGF and nitric 
oxide and increased levels of total VEGF and 
sFlt-1 in the second trimester may represent 
an impaired stimulus to vascular forma-
tion and endothelial regulation that induce 
placental disease and pre-eclampsia [18]. 
Thus, endostatin may further aggravate the 
adverse effects of an unfavourable balance 
of VEGF and its antagonist. Furthermore, it 
can bind to Flt-1 and block the interaction 
between VEGF and Flt-1 [24]. Endostatin 
induces apoptosis and reduces cell prolif-
eration and migration of endothelial cells 
through inhibition of cyclin D1 and Wnt 
signalling, respectively [5]. 

Mice deficient for Wnt receptors and its 
signalling display vascular abnormalities, 
including defective placental vasculature, 
and are embryonic lethal [27]. The endog-
enous endostatin down-regulates many sig-
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nalling pathways in human microvascular 
endothelium associated with proangiogenic 
activity and simultaneously up-regulates 
many antiangiogenic genes [28]. 

The demand for VEGF signalling in the 
glomerulus is much higher than in other 
tissues, probably for the maintenance of 
the glomerular filtration barrier. A critical 
threshold is required to maintain the estab-
lished vasculature in the adult. Reduction 
or overexpression of VEGF or increase 
of sFlt1 develop into glomerular endothe-
liosis, hypertension and proteinuria, i.e. the 
renal lesion seen in pre-eclampsia) [29]. We 
found positive correlations between both 
VEGF and endostatin with proteinuria. 

Maynard et al. suggested important 
implications for the use of VEGF inhibitors 
in the therapy of pre-eclampsia and other 
diseases such as cancer that pose a risk of 
endothelial dysfunction, renal insuffi-
ciency and hypertension [18]. Therapeutic 
strategies using exogenous VEGF to shift 
the angiogenesis balance in favour of 
proangiogenic molecules might reverse the 
endothelial dysfunction seen in pre-eclamp-
sia patients and allow delivery to be safely 
postponed [18]. 

Elevated endostatin concentration could 
be a major component of the pre-eclamptic 
plasma, impairing endothelial cell growth 
and contributing to the occurrence of 
endothelial lesions in pre-eclampsia. 
It might also be disadvantageous to 
specific developmental processes of the 
placenta such as angiogenesis, branching 
of villi, or trophoblast differentiation [7]. 
The increase in endostatin by 1 ng/mL 
significantly increased the odds of mild pre-
eclampsia by 16.4% (odds ratio 1.164) 
and the odds of severe pre-eclampsia by 
18.1% (odds ratio 1.181) compared with 
normal pregnancies. Endostatin did not 
have significant effects on the severity of 
pre-eclampsia [7]. 

We found that VEGF and endostatin 
increased significantly the odds of pre-
eclampsia more than the severity of pre-ec-
lampsia. However, the relative risk associ-
ated with VEGF was greater than the relative 
risk associated with serum endostatin. In-
deed, the imbalance between stimulators 
and inhibitors of angiogenesis might be 
involved in the pathogenesis of several 
disorders in which vascular dysfunction is 
a contributing factor, e.g. in patients with 
different cancers or endometriosis [30,31]. 
Similar to our results, endostatin and VEGF 
had a significant positive correlation in pa-
tients with non-Hodgkin lymphoma [20]. In 
our study, the VEGF to endostatin ratio was 
significantly higher in severe pre-eclampsia 
than in mild pre-eclampsia or in normal 
pregnancies. 

According to both odds ratios and ROC 
analyses, VEGF and endostatin are poten-
tially useful tools for the early identifica-
tion of patients at risk of pre-eclampsia. 
Prospective studies are needed to establish 
the clinical value of monitoring endostatin 
levels in pre-eclamptic patients throughout 
pregnancy. In addition, measuring its con-
centration in conjunction with other soluble 
angiogenesis-regulating mediators’ sFlt1 
may aid the angiogenic profiling of patients 
with pre-eclampsia. 

Conclusion

Our data suggest that many factors partici-
pate in the pathogenesis of pre-eclampsia. 
These include elevated levels of VEGF and 
endostatin with subsequent alterations in 
angiogenesis. VEGF and endostatin may 
be used as clinical biomarkers for pre-
eclampsia and to differentiate between mild 
and severe pre-eclampsia; serum VEGF, 
however, is more sensitive and specific than 
endostatin.
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ABSTRACT The effects of menopause and renal function on serum parameters of the vitamin D-        
endocrine system were studied in a cross-sectional sample of 676 healthy women aged 20–74 years 
in Shiraz. Low serum 25-hydroxyvitamin D (25-OHD) was found in 52.9% of the women. Serum para-
thyroid hormone (PTH) increased significantly over the age span in premenopausal women (r = 0.13, 
P = 0.02). In premenopausal and postmenopausal women, serum levels of 25-OHD, phosphorus and 
calcium were stable across the age span. There was no significant correlation between creatinine clear-
ance or serum PTH (r = –0.016, P = 0.66) and 25-OHD (r = 0.012, P = 0.74). The high prevalence of 
vitamin D deficiency warrants consideration of dietary supplementation.

Effet de la ménopause et de la fonction rénale sur le statut en vitamine D chez des femmes 
iraniennes
RÉSUMÉ Les effets de la ménopause et de la fonction rénale sur les paramètres sériques du sys-
tème endocrinien de la vitamine D ont été étudiés dans un échantillon transversal de 676 femmes 
en bonne santé âgées de 20-74 ans à Chiraz.  On a constaté une faible concentration sérique en 
25-hydroxyvitamine D (25-OHD) chez 52,9 % des femmes. Le taux d’hormone parathyroïde (PTH) 
dans le sang augmentait de manière significative avec l’âge chez les femmes préménopausées (r = 
0,13, p = 0,02). Chez les femmes préménopausées et postménopausées, la concentration sérique 
en 25-OHD, en phosphore et en calcium était stable dans la fourchette d’âge. Il n’y avait aucune cor-
rélation significative entre la clairance de la créatinine ou la PTH sérique (r = - 0,016, p = 0,66) et la 
25-OHD (r = 0,012, p = 0,74). La forte prévalence de la carence en vitamine D justifie la prise en compte 
d’une supplémentation alimentaire.
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Introduction

Vitamin D metabolites and parathyroid hor-
mone (PTH) participate in the regulation of 
calcium homeostasis and bone metabolism. 
It is well known that vitamin D deficiency 
causes rickets in children and osteomalacia 
in adults [1]. It is believed that compro-
mises in vitamin D status and/or a reduced 
capability of the kidney to synthesize 
1,25-dihydroxyvitamin D [1,25-(OH)2D] 
are responsible for impairment in dietary 
calcium absorption. These deficits lead to 
compensatory hypersecretion of parathy-
roid hormone, which results in bone loss 
[2,3]. The serum level of 25-hydroxyvita-
min D (25-OHD) has been accepted as an 
index for vitamin D status [4].

Ruker et al. reported an inverse relation-
ship between 25-OHD and body mass index 
(BMI) [1]. In addition, they found that PTH 
increased with increasing BMI.

Few investigators have examined the 
relationship of vitamin D status to key 
parameters of bone mineral homeostasis 
in healthy subjects in our country [5]. In 
addition, there is no consensus concerning 
the relationship of age to serum calcium, 
phosphorus and PTH levels. Knowledge 
of these relationships is vital to under-
standing changes in the levels of the bone 
mineral-regulating hormones and other 
related homeostatic variations. 

The objective of this study, therefore, 
was to determine the relationship between 
age, renal function (serum creatinine and 
estimated creatinine clearance) and BMI 
and parameters of the vitamin D-endocrine 
system in healthy women. 

Methods

Participants
The study was carried out from January 
to March 2001. Women aged 20–74 years 

were selected by cluster randomized sam-
pling. The Shiraz city map was divided into 
40 areas. In each area, homes whose postal 
code ended in 0 were selected. These ad-
dresses were visited and 1 woman from each 
was invited to participate in the study. The 
exclusion criteria were: history of fracture 
or metabolic bone disease; any malignancy 
at any age; history of thyroid, parathyroid 
or adrenal disease; history of drug abuse or 
alcoholism; any hepatic or renal disease; 
use of drugs which may affect bone and 
calcium metabolism, including estrogen, 
calcium, vitamin D supplements and anti-
convulsant medication; oophorectomy; and 
gastrointestinal resection; 34 women did 
not meet these criteria.

The women were asked to come in a 
fasting state to the Endocrine and Metabo-
lism Research Centre in Nemazi Hospital in 
the centre of Shiraz. We invited 880 women 
to participate and 710 came for the assess-
ment (170 women refused to participate), a 
response rate of 80.7%. Of the 710 women, 
36 were excluded leaving a final sample of 
676 women. After informed consent was 
obtained, history was taken, blood samples 
were collected and a physical examination 
(thyroid, heart, lung, abdomen plus height 
and weight) carried out. 

Biochemical tests
All blood samples were obtained from the 
women under fasting conditions between 
08.00 and 10.00. The sera were stored at 
–20 °C until analysis was done in the labo-
ratory of the Endocrine and Metabolism 
Research Centre. 

Serum calcium (mg/dL; reference range 
8.6–10.3 mg/dL), phosphorus (mg/dL; 
reference range 2.6–4.5 mg/dL), alkaline 
phosphatase (IU/L; reference range < 211 
IU/L) and creatinine (mg/dL; reference 
range 0.6–1.1 mg/dL) were measured with 
enzyme kits (Pars Azmun, Tehran) and 
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a Hitachi 902 autoanalyser (Boehringer 
Mannheim, Mannheim, Germany). Serum 
albumin (g/dL; reference range 3.4–4.7 
mg/dL) was measured by turbidimetric 
assay using a specific antibody. 

Serum 25-OHD (reference range 23.1–
113.0 nmol/L) level was measured using 
immunoradiometric assay with the IDS 
gamma-B 25-hydroxyvitamin D kit (IDS, 
Fountain Hills, Arizona). Serum intact 
parathyroid hormone (PTH pg/mL; normal 
range 13–54 pg/mL) was quantified using 
the immunoradiometric assay (DiaSorin, 
Stillwater, Minnesota). 

Creatinine clearance was estimated by 
the Cockcroft and Gault formula [6], which 
takes serum creatinine (mg/dL), weight 
(kg), age (years) and sex into account: 
creatinine clearance (mL/min)  =  [(140 
– age) × weight]/[72 × serum creatinine] × 
0.85 (for women). 

Height and weight were measured with a 
stadiometer and balance scale after partici-
pants had removed their shoes. All measure-
ments were done on the same equipment. 
Body mass index was calculated as weight 
divided by the square of height (kg/m2).

Statistical analysis
Data were presented as mean and standard 
deviation (SD). Pearson and partial correla-
tion coefficients were used to determine the 
association among variables. Mean values 
were compared by student t-test. Statistical 
analyses were performed using SPSS, ver-
sion 9.0. P-value < 0.05 (2-sided test) was 
considered statistically significant.

Results

The mean age of the participants in the 
study was 42.3 years (SD 13.4). Of the total 
of 676 women, 183 were postmenopausal, 
mean age 56.7 years (SD 8.6). Mean anthro-

pometrical and biochemical measurements 
of participants are shown in Table 1.

25-hydroxyvitamin D
There was no relationship between age 
or body mass index and 25-OHD levels 
in the participants (premenopausal or 
postmenopausal) (Table 2). There was no 
statistically significant difference between 
the mean values for 25-OHD in premeno-
pausal women and postmenopausal women 
(P = 0.93) (Table 1). We found 53.9% of 
premenopausal and 51.4% of postmeno-
pausal women in the study had low levels 
of 25-OHD (≤ 23 nmol/L).

Parathyroid hormone
Mean serum PTH concentration was 
33.1 pg/mL (SD 18.4) in premenopausal 
women and 34.5 pg/mL (SD 20.0) in 
postmenopausal women (P = 0.42) (Table 
1). There was a statistically significant 
inverse relationship between serum PTH 
and 25-OHD (r = –0.10, P = 0.009) (Table 
2). This relationship was independent of age 
(r = –0.08, P = 0.047).

Serum calcium and phosphorus
Total serum calcium was stable across the 
age span, mean 9.7 mg/dL (SD 0.8). In both 
the premenopausal and postmenopausal 
groups, the level of serum phosphorus 
was stable across the age span, r = –0.005, 
P = 0.9 and r = 0.06, P = 0.37 respectively 
(Table 2).

Alkaline phosphatase activity
Serum alkaline phosphatase was signifi-
cantly correlated with age in the women we 
studied (r = 0.23, P < 0.01) (Table 2). Serum 
alkaline phosphatase level was significantly 
correlated with serum PTH and phosphorus 
in premenopausal (r = 0.2, P = 0.01 and 
r = 0.14, P = 0.001) and postmenopausal 
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women (r = 0.2, P = 0.004 and r = 0.19, 
P = 0.007) (Table 2). The serum alkaline 
phosphatase level was significantly higher 
in postmenopausal women, 209.6 IU/L (SD 
65.3), than in premenopausal women, 174.7 
IU/L (SD 70.3), (P < 0.0001) (Table 1). 

Creatinine clearance
There was a significant decline in creatinine 
clearance with age (r = –0.13, P = 0.001). 
There was no significant correlation be-
tween serum PTH (r = –0.016, P = 0.66) 
or 25-OHD (r = 0.012, P = 0.74) and cre-
atinine clearance.

Discussion

The most important finding in our study 
was the high rate (53.9% of premenopausal 
and 51.4% of postmenopausal women) of 
vitamin D deficiency in the participants. 
Lower rates of vitamin D deficiency have 
been reported in Iranian postmenopausal 
women (36%) and the general Saudi Ara-

bian population (35%) [5,7,8]. But in North 
America, owing to oral vitamin D intake, 
hypovitaminosis D is rarely, if ever, re-
ported in healthy young adults [9–11]. In 
Scandinavian countries, vitamin D defi-
ciency has been reported in about 4%–9% 
of young adults during winter, and in up to 
5% during summer [12,13]. 

Diet and sunlight are 2 sources of 
vitamin D in humans. Individuals in Iran 
have a limited intake of milk, and milk in 
Iran is generally not enriched with vitamin 
D. On the other hand, Shiraz is located 
in a subtropical area (latitude 29° N) and 
has abundant bright sunshine. So a low 
rate of hypovitaminosis D was expected 
in our general population. However, the 
extent of solar-ultraviolet (UV) exposure 
is determined primarily by lifestyle rather 
than ambient UV irradiation. The type 
of clothing used outdoors and the shorter 
amount of time spent outdoors are the most 
probable causes of greater hypovitaminosis 
D in women than expected. El-Sonbaty and 

Table 1 Anthropometrical and biochemical of participants

Parameter Premenopause  Postmenopause  Total  P-value
  n = 493 n = 183 n = 676
  Mean (SD) Mean (SD) Mean (SD) 

Age (years) 34.4 (8.3) 56.7 (8.6) 42.3 (13.4) 0.0001

BMI (kg/m2) 26.7 (2.6) 26.7 (1.6) 26.4 (1.9) 0.66

25-OHD (nmol/L) 28.9 (23.9) 29.1 (20.0) 28.9 (23.0) 0.93

PTH (pg/mL) 33.1 (18.4) 34.5 (20.0) 33.5 (19.1) 0.42

Calcium (mg/dL) 9.6 (0.8) 9.7 (0.6) 9.6 (0.8) 0.21

Phosphorus (mg/dL) 3.4 (0.5) 3.5 (0.5) 3.4 (0.5) 0.34

ALP (IU/L) 174.7 (78.3) 209.6 (65.3) 184.0 (70.6) 0.0001

Albumin (g/dL) 4.6 (0.4) 4.5 (0.3) 4.6 (0.4) 0.26

Cr (mg/dL) 1.1 (0.4) 1.2 (0.4) 1.1 (0.3) 0.02

Clcr (mL/min) 73.5 (10.0) 66.3 (8.0) 72.5 (9.9) 0.001
Serum values were determined and creatinine clearance estimated. 
SD = standard deviation.
BMI = body mass index; 25-OHD = 25-hydroxyvitamin D; PTH = parathyroid hormone; ALP = 
alkaline phosphatase; Alb = Albumin; Cr = creatinine; Clcr = creatinine clearance.
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Table 2 Correlation coefficients of biochemical variables with age, body mass index and with 
each other

Parameter Correlation coefficient 
  Age BMIa 25-OHD PTH Ca P ALP Clcr

25-OHD (nmol/L)        
 Premenopause 0.06 0.01 –     
 Postmenopause 0.04 0.14 –     
 Total 0.05 0.04 –     
PTH (pg/mL)        
 Premenopause 0.13** 0.03 –0.07 –    
 Postmenopause –0.08 –0.13 –0.17* –    
 Total 0.09* 0.01 –0.10** –    
Ca (mg/dL)        
 Premenopause 0.01 0.02 0.01 0.05 –   
 Postmenopause 0.07 0.12 0.07 –0.03 –   
 Total 0.05 0.04 0.03 0.03 –   
P (mg/dL)        
 Premenopause –0.01 –0.01 0.00 –0.01 0.31** –  
 Postmenopause 0.06 0.02 0.15* –0.11 0.34** –  
 Total 0.03 –0.01 0.04 –0.04 0.32** –  
ALP (IU/L)        
 Premenopause 0.12** 0.05 –0.01 0.2** 0.15** 0.14** – 
 Postmenopause 0.11 –0.15* –0.07 0.2** 0.19** 0.19** – 
 Total 0.23** 0.04 –0.03 0.20** 0.16** 0.16** – 

Clcr (mL/min)        
 Premenopause –0.07 0.14** 0.01 0.011 –0.01 –0.02 –0.01 –
 Postmenopause –0.02 0.04 0.001 –0.08 0.13 0.09 –0.02 –
 Total –0.13** 0.12** 0.01 –0.02 0.01 0.01 –0.04 –

Alb (g/dL)        
 Premenopause –0.12** –0.01 –0.02 0.01 0.35** 0.15** 0.09* –
 Postmenopause –0.17* –0.02 0.1 –0.14 0.23** 0.05 0.10 –
 Total –0.13** –0.00 –0.01 –0.02 0.33** 0.13** 0.08* –
Serum values were determined and creatinine clearance estimated. 
Premenopause, n = 493; postmenopause, n = 183.
BMI = body mass index; 25-OHD = 25-hydroxyvitamin D; PTH = parathyroid hormone; Ca = calcium; P =
phosphorus; ALP = alkaline phosphatase; Clcr = creatinine clearance; Alb = albumin.
*Correlation significant (P < 0.05). 
**Correlation significant (P < 0.01).
aAge-adjusted.

Abdul-Ghaffar reported a similar finding in 
veiled Kuwaiti women [14].

Low level of serum 25-OHD, with 
normal calcium concentration and absence 
of osteomalacia necessitate the measure-
ment of the active form of vitamin D, 

1,25-(OH)2D, for reliable interpretation of 
the results [15,16]. This was a limitation of 
our study.

The absence of a decline in 25-OHD 
levels with age in our sample does not sup-
port the belief that a compromise in either 
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vitamin D status or the hormonal form of 
the vitamin is a normal concomitant of the 
ageing process [17,18].

The age-related increase in serum PTH 
in this study, similar to that found in other 
studies [1,19,20], cannot be attributed to 
an age-related decline in vitamin D status 
because serum 25-OHD levels were stable 
with age. However, the inverse relationship 
of serum PTH with serum 25-OHD, which 
is independent of age, suggests that vitamin 
D status may be a potentially important de-
terminant of serum PTH levels. It has been 
hypothesized that elevated serum 25-OHD 
levels may decrease serum PTH secretion 
via direct interaction with 1,25-(OH)2D re-
ceptors in the intestine to enhance calcium 
absorption and thereby normalize serum 
calcium levels and/or in the parathyroid 
gland to produce feedback inhibition of 
PTH secretion [21]. 

The absence of a correlation between 
serum PTH and creatinine clearance in 
the women we studied (r = –0.01, P = 0.6) 
does not corroborate the view that declining 
renal function is the primary mechanism 
responsible for the age-related increase 
in intact PTH [19]. It is likely that deficits 
in glomerular filtration rates substantially 
greater than those observed in our healthy 
participants may be necessary to produce 
the strong relationship between creatinine 
clearance and PTH observed by others 
[22].

We found relatively stable levels of total 
serum calcium and phosphorus in post-
menopausal women. Some studies show no 

decline in total serum calcium [23,24] while 
others show a fall [18,25]. Reports concer-
ning the effect of age on serum phosphorus 
level in women are also contradictory 
[25,26]. In both the premenopausal and the 
postmenopausal women in our study, se-
rum phosphorus levels were constant with 
increasing age: this is not compatible with 
age-related increase in serum PTH.

Serum alkaline phosphatase activity 
rose with age in the women we studied; 
this is similar to the findings of Marcus, 
Madvig and Young [19] and Villareal et al. 
[27]. The serum alkaline phosphatase level 
was significantly higher in postmenopausal 
women, most probably as a result of hor-
monal changes during menopause which 
increases the effect of PTH on bone. On 
the other hand, there was a significant cor-
relation between serum PTH and alkaline 
phosphatase level. 

We conclude that in our healthy pre-
menopausal or postmenopausal Iranian 
women, the prevalence of vitamin D defi-
ciency is high, warranting consideration of 
dietary vitamin D supplementation.
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Meeting in Cairo of the Commission on Social Determinants of 
Health 
The second meeting of the WHO-initiated Commission on Social De-
terminants of Health took place in Cairo, Egypt from 5 to 7 May 2005. 
The meeting was inaugurated at the National Council for Women. The 
Commission is a new body created to spearhead action on the social 
causes behind ill-health. Launched in Santiago de Chile on 18 March 
by WHO’s Director General Dr LEE Jong-wook and the President of 
Chile, it is charged with recommending practical action, interventions 
and policies to improve health and narrow health inequalities through 
action on social determinants. The Commission will operate until 
2008.

Source: EMRO Press Release No. 5
5 May 2005
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ABSTRACT We used computer simulation to determine variation in gene, heterozygous and 
homozygous frequencies induced by 4 different approaches to thalassaemia. These were: supportive 
therapy only; treat homozygous patients with a hypothetical modality phenotypically only; abort all 
homozygous fetuses; and prevent marriage between gene carriers. Gene frequency becomes constant 
with the second or the fourth strategy, and falls over time with the first or the third strategy. Heterozygous 
frequency varies in parallel with gene frequency. Using the first strategy, homozygous frequency falls 
over time; with the second strategy it becomes constant; and with the third and fourth strategies it falls 
to zero after the first generation. No matter which strategy is used, the population gene frequency, in the 
worst case, will remain constant over time. 

Simulation de Monte Carlo pour l’effet sur la fréquence génique des différentes approches face 
à la thalassémie 
RÉSUMÉ Nous avons recouru à la simulation par ordinateur pour déterminer la variation du gène, les 
fréquences homozygotes et hétérozygotes induites par 4 approches différentes face à la thalassémie,  
à savoir : traitement de soutien seulement ; traitement des patients homozygotes sur le mode hypothé-
tique au niveau phénotypique seulement ; avortement de tous les fœtus homozygotes ; et prévention 
du mariage entre les porteurs du gène. La fréquence génique devient constante avec la deuxième ou la 
quatrième stratégie, et diminue dans le temps avec la première ou la troisième stratégie. La fréquence 
hétérozygote varie parallèlement à la fréquence génique. En utilisant la première stratégie, la fréquence 
homozygote diminue dans le temps ; avec la deuxième stratégie, elle devient constante et avec les 
troisième et quatrième stratégies, elle tombe à zéro après la première génération. Indépendamment 
de la stratégie utilisée, la fréquence génique dans la population restera constante avec le temps, dans 
le pire des cas. 
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Introduction

Thalassaemia is a dreadful inherited dis-
ease affecting tens of thousands of people 
worldwide. It is the commonest single-
gene, autosomal, hereditary disease [1]. 
Thalassaemia is more prevalent among 
people of the Mediterranean area, parts of 
North and West Africa, the Middle East, the 
Indian subcontinent, southern Far East and 
south-eastern Asia, the so-called “thalassae-
mia belt”. The thalassaemia gene frequency 
is higher in some regions; it is around 10% 
in Sicily, 5%–15% in Greece and 4%–10% 
in the Islamic Republic of Iran [1,2]. This 
haemoglobinopathy, even though it confers 
some protection against fatal falciparum 
malaria, has now become a socioeconomic 
burden for many countries [2,3].

With the exception of the extremely 
rare mutations, only those individuals 
born to 2 gene carriers (heterozygotes or 
homozygotes) may develop thalassaemia 
major. So far, several strategies have been 
proposed to deal with the burden this 
disease places on the community. However, 
only a few approaches are applicable and 
currently in use. These include treatment 
of affected children by bone marrow 
transplantation, prenatal diagnosis of 
the disease and termination of affected 
pregnancies, and eliminating the chance 
of a child with thalassaemia major being 
born at all, i.e. to prevent marriage between 
2 gene carriers. Employing this last strategy 
has been approved for several years in the 
Islamic Republic of Iran. 

Some health care professionals, however, 
worry that this approach might result in 
accumulation of the disease gene, which 
is normally removed from the population 
through the death of homozygous patients. 
Therefore, they believe that if we prevent 
the marriage of 2 gene carriers, frequencies 
of the thalassaemia gene and individuals 

heterozygous for the gene might increase 
over time, and ultimately rise to a level 
where most people are gene carriers. They 
believe that unless gene therapy is available 
for treatment of thalassaemia in the near 
future, preventing the marriage of 2 gene 
carriers is, in fact, merely postponing our 
current problem to the future, and might 
even worsen the situation in the long term.

This study was conducted to determine 
the effect of 4 different approaches 
to thalassaemia on the disease gene 
frequency.

Methods

Computer simulation has helped science 
in general, and medicine in particular, 
in numerous ways. In this study, using 
a computer simulation, we investigated 
the effect on the population disease 
gene frequency and the frequencies of 
heterozygous and homozygous individuals 
in 4 different hypothetical approaches to 
thalassaemia. The 4 strategies were:
• to do nothing for thalassaemia patients 

but supportive therapy (e.g. regular 
blood transfusion and iron chelation 
therapy); 

• to treat all homozygous patients using a 
hypothetical therapeutic modality that 
treats patients only phenotypically but 
not genetically (although people receiv-
ing this treatment would need no special 
medical care related to thalassaemia 
during their lifetimes, they still carry 
the disease gene and will pass it to their 
offspring); 

• to carry out prenatal diagnosis of the 
disease and to abort all homozygotes; 

• to prevent marriage between 2 gene car-
riers.
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Simulation algorithm
 To run a simulation, it is important to 
develop a computer model based on 
a real life problem.  Different simulation 
techniques are available. Monte Carlo 
simulation is a type of stochastic simulation 
that incorporates random variability into 
the model. Monte Carlo simulation differs 
from traditional simulation in that the 
model parameters are treated as stochastic 
or random variables, rather than as fixed 
values. Monte Carlo simulation repeatedly 
simulates the model, each time drawing 
a different random set of input values to 
determine the resultant set of possible 
outcomes [4].

A computer simulation program was 
developed based on the Monte Carlo method. 
The pseudocode of the program is shown in 
Table 1. In this simulation, the elements of 
a 1 000 000-element 1-dimensional array of 
integer numbers were corresponded to each 
person of a 1 000 000-person population 
(500 000 males and 500 000 females). The 
number assigned to each array element 

reflected the genotype of the corresponding 
person (0 = normal, 1 = heterozygote, 
2 = homozygote). Assuming a binomial 
distribution, with a disease gene frequency 
(fgene) of p, the frequencies of homozygous 
(fhomo), and heterozygous (fhetero) individuals 
in the population were calculated to be p2 
and 2 × p × (1–p) respectively. Therefore, 
with an fgene of 5% (the β-thalassaemia fgene 
in Fars province, southern Iran [2]) the 
fhetero, and fhomo were calculated as 9.5%, 
and 0.25%, respectively. Based on these 
frequencies, the numbers of heterozygous 
and homozygous persons in our 1 000 000-
individual imaginary population were 
95 000 and 2500, respectively. Using these 
frequencies, in the first step of the simulation 
the parent population was categorized into 
heterozygous, homozygous and normal 
individuals (initialization step) (Figure 1).

Normally, many of those homozygous 
for thalassaemia would die of the disease 
complications before having offspring, 
however, a proportion of them, say m (fer-
tility scalar), who had either a mild form of 

Figure 1 Pseudo-code of the simulation program

Initialize parent population

loop for each generation from 0 to 20

 if (prevent marriage of gene carriers)

                   Shuffle parent population so that carriers only occupy even 
                      positions of the array; place normal individuals elsewhere

 else

                  Shuffle parent population array

 endif

                   After random mating of parents (Mendelian inheritance), 
                     generate the offspring population

                  Calculate the gene frequency and the percentage of 
                     heterozygotes or homozygous individuals in offspring’s 
                     population (to be the next parent population)
       Reinitialize the new parent population

  Record the calculated frequencies

endloop
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the disease (thalassaemia intermedia) or 
who had received better care, would live 
long enough to pass their genes on. With 
an fhomo of p2 at birth, the frequency of those 
homozygous for thalassaemia who could 
have offspring was therefore mp2. This fer-
tility scalar was considered in our simula-
tion program.

In step 2, to produce the same chance 
for each individual to marry another, using 
a pseudo-random generator algorithm 
[5], the parent population array elements 
were shuffled at random. In this parent 
population, those corresponding to even 
positions of the array (0, 2, 4, etc.) mated 
with those corresponding to their next 
element (positions 1, 3, 5, etc.) in the array 
to produce 5 children. In determining the 
genotypes of their children, Mendelian 
inheritance was assumed. Based on the 
genotypes of the offspring, fgene, fhetero, 
and fhomo were calculated. Based on these 
newly derived frequencies, our 1 000 000-
individual hypothetical parent population 
was reinitialized. The process was repeated 
for 20 generations and fgene, fhetero, and fhomo 
of the offspring population were recorded 
for each generation (Figure 1).

If the second approach, i.e. treating all 
homozygous patients phenotypically only 
with an imaginary therapeutic modality, the 
fertility scalar m was set to 1. This meant 
that all homozygous people survived to pass 
their genes to their offspring.

If the third approach was employed, 
when a homozygous child was generated, 
the program ignored it (prenatal diagnosis 
and abortion) and continued to generate 
another child until the number of non-
homozygous children was 5.

If marriage of 2 gene carriers was 
forbidden, the parent population was 
initialized in such a way that after shuffling 
of the population, gene carriers could only 
occupy the parent population array elements 

with even positions (0, 2, 4, etc.); normal 
individuals could occupy other positions 
(odd and empty even positions). As before, 
those corresponding to even number 
positions of the array mated with those 
corresponding to their next odd number 
positions. In this way, gene carriers were 
forced to mate with normal individuals.

To eliminate the chaotic effects caused 
by inherent randomness of the Monte 
Carlo method [4], the arithmetic mean of 
the results obtained from execution of the 
program 100 times for each strategy was 
taken as the final, refined result. 

To determine the effect of mean number 
of children for each couple (i.e. population 
growth rate), the processes were repeated 
for 3 children. The results were compared 
with those obtained for 5 children.

Results

If we do nothing for either thalassaemia 
prevention or treatment, fgene, fhetero and fhomo 
fall over time (Figure 2). 

On the other hand, if all homozygous 
patients are treated phenotypically, not 
genetically, fgene will be 5%, fhetero 9.5% 
and fhomo 0.25%. These frequencies remain 
constant over time (Figure 2). 

If prenatal diagnosis of thalassaemia 
plus abortion for all homozygous children 
is carried out, fgene and fhetero decrease with 
time (Figures 2A and B). 

When marriage between 2 gene carriers 
is prevented, fgene, after a drop to 4.79%, and 
fhetero, after a rise to 9.58%, remain constant 
after the first generation (Figures 2A and 
B). 

No homozygous individual is born if 
either of the 2 latter approaches is employed 
(Figure 2C). 

Mean number of children (population 
growth rate) had no effect on the results.
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Discussion

The method used to approach thalassaemia 
influences fgene, fhetero, and fhomo substantially. 
Considering our findings, it seems that 
under none of the studied conditions would 

fgene rise, and in the worse case it would re-
main constant over generations.

Although fgene, fhetero, and fhomo decline 
with time, when we do nothing in the 
way of either prevention or treatment of 

A

B
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thalassaemia, the process is very slow 
and takes place over centuries. About 
15% of homozygous patients develop 
thalassaemia intermedia (m = 0.15) [6]. 
Although they may experience conditions 
such as extramedullary haematopoiesis 
which need special medical attention, these 
non-transfusion-dependant patients, in 
general, have normal life expectancy, marry 
and have children. The remaining 85% 
of homozygotes, however, usually do not 
become sexually active and die of the disease 
complications (e.g. haemochromatosis) 
in their second or third decades of life 
[6]. Although better care of homozygous 
patients (e.g. better blood transfusion and 
iron chelation therapy protocols) increases 
their life expectancy, the outcome for 
patients is still grave, particularly in 
developing countries, where the disease is 

prevalent and resources are scarce. This is 
why in our simulation we assumed that only 
15% (i.e. m = 0.15) of homozygotes would 
have the chance of producing children if no 
treatment was instituted.

If we treat all homozygous patients 
phenotypically, fgene, fhetero, and fhomo become 
steady and do not change over time. This 
steady state is, in fact, the well-known 
Hardy–Weinberg equilibrium state [7].

Control of β-thalassaemia by carrier 
screening, genetic counselling and prenatal 
diagnosis has been successful in many 
countries [8–13]. Obviously, no one 
homozygous for the disease will be born 
after institution of prenatal diagnosis and 
termination of all affected pregnancies.

Although no homozygous individual 
is born if marriage of 2 gene carriers is 
prevented, fgene (after a slight drop) and fhetero 

C

Figure 2 Variation of A gene, B heterozygote and C homozygote frequencies with time 
(generation) in four different hypothetical approaches to thalassaemia patients (mean values 
from 100 executions of the simulation program)
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(after a slight rise) become constant from the 
first generation offspring onward. The slight 
drop in fgene is due to the fact that treatment 
is started from the first generation onward; 
about 85% of the homozygous offspring 
of the parent population die of the disease 
complications and do not pass the disease 
gene to their (2nd generation) offspring. 
These genes are, in effect, removed from 
the population. For the same reason, a slight 
rise in fhetero is observed. The remaining 15% 
of the homozygotes who marry (because 
of the restriction on marriage of 2 gene 
carriers) had to marry a normal individual. 
This would eventually result in the birth of 
heterozygous offspring. This mechanism at 
first produces a slight increase in fhetero, but 
with the absence of homozygote individuals 
after the first generation, fhetero becomes 
constant thereafter.

In reality, thalassaemia, with more than 
150 different mutations, is too complex to 
be simulated accurately, and the relatively 
unsophisticated model presented in this 
study suffers from several limitations. The 
first approach that we explored, doing 
nothing, i.e. “no treatment, no prevention”, 
is certainly not a practical method to be 
discussed for management of thalassaemia. 
It is, nevertheless, a situation occurring 
in certain areas of the world which, it is 
to be hoped, will disappear in the near 
future. Treatment of all homozygotes 
phenotypically is still not available. Bone 
marrow transplantation, though promising, 
is associated with several complications 
such as infertility, graft rejection, graft 
versus host disease and even death in a 
noticeable proportion of patients. Besides, 
transplantation for all patients affected 
with thalassaemia major is obviously an 
impossible target. Abortion of all affected 
fetuses is also not practical.

In this study, the fertility scalar m was 
only applied to homozygotes. However, it is 
unlikely that heterozygotes or even normal 
individuals have m = 1. The simulation also 
did not take into consideration the fact that 
members of defined ethnic or racial groups 
are more likely to marry within the group 
than outside it, and therefore it could only 
be applied to a small, genetically homog-
enous population.

The simulation model presented only 
tests 4 hypothetical situations. In real life, 
however, we face a very complex situation 
that has resulted from a combination of all 
the different approaches to thalassaemia. 
One way to understand the real situation 
would be to explore it at its extremes, 
i.e. to analyse the situation when only 1 
approach is used. This over-simplification 
in fact delineates the borders outlining the 
true situation and thus, will help in better 
understanding of the current situation, in 
improving short- and long-term planning 
and in more efficient utilization of our 
health care resources. 

As an example, if we try to perform 
bone marrow transplantation (to treat 
phenotypically) for some homozygotes 
and do prenatal diagnosis and abortion 
of affected fetuses for some pregnancies, 
we expect the resultant fgene curve would 
lie somewhere between the curves 
corresponding to the 2 methods used.

Since we did not use anything specific 
to the thalassaemia gene, the inferences of 
this simulation may apply to many other 
similar hereditary diseases. No matter 
which of the 4 strategies is used, with the 
assumptions made, the population disease 
gene frequency, in the worst case, will 
remain constant over time.
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ABSTRACT The seroprevalence of hepatitis C virus (HCV) specific antibodies and HCV genotypes 
distribution were studied among 559 Iraqi children with thalassaemia in receipt of repeated blood 
transfusions. HCV-specific antibodies were detected in 376 (67.3%) serum samples using third-gen-
eration enzyme immunoassay and confirmatory immunoblot assays. Of 78 randomly selected sera, 48 
(61.5%) were HCV-RNA positive. HCV genotypes 1a, 1b, 4 and mixed 1b and 4 were demonstrated in 
13 (27.1%), 11 (22.9%), 17 (35.4%) and 7 (14.6%) sera respectively. Strict measures for the controlling 
the spread of HCV are needed by introducing advanced techniques for blood donor screening.

Séroprévalence des anticorps spécifiques du virus de l’hépatite C chez des enfants iraquiens 
thalassémiques
RÉSUMÉ On a étudié la séroprévalence des anticorps spécifiques du virus de l’hépatite C (VHC) et la 
distribution des génotypes du VHC chez 559 enfants iraquiens thalassémiques recevant des transfu-
sions sanguines répétées.  Des anticorps spécifiques anti-VHC ont été détectés dans 376 échantillons 
de sérum (67,3 %) au moyen de tests immuno-enzymatiques de troisième génération et d'immunoblots 
de confirmation. Sur les 78 sérums choisis au hasard, 48 (61,5 %) étaient positifs pour l’ARN du VHC. 
Les génotypes 1a, 1b, 4 et mixtes 1b et 4 du VHC ont été mis en évidence dans 13 (27,1 %), 11 (22,9 %),
17 (35,4 %) et 7 (11,6 %) sérums respectivement. Des mesures strictes pour enrayer la propagation 
du VHC sont nécessaires en introduisant des techniques perfectionnées de dépistage des donneurs 
de sang.
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Introduction

Before the introduction of screening of 
blood donors for hepatitis C virus (HCV), 
the risk of acquiring HCV infection as a 
result of transfusion was about 10% [1]. 
Repeated blood transfusion in thalassae-
mia patients is necessary for their survival; 
however, such transfusions increase their 
exposure only to not HCV but also to other 
blood-borne viruses (hepatitis B, hepatitis 
G, human immunodeficiency virus, transfu-
sion transmitted virus) [2]. HCV infection 
is the leading cause of post-transfusion 
hepatitis worldwide [3]. The prognosis of 
thalassaemia major has improved greatly 
over the last 20 years owing to intensive 
blood transfusion regimens and chelation 
therapy [3].

Testing for HCV-ribonucleic acid 
(RNA) and genotyping is the most reliable 
indicator for HCV infection and it correlates 
with infectivity, disease progression and 
response to treatment. It also confirms the 
presence of infection in patients with incon-
clusive antibody reactivity. So the aims of 
this study were to identify the seropreva-
lence of hepatitis C virus specific antibodies 
among children with thalassaemia in receipt 
of blood transfusions in a teaching hospital 
in Baghdad and to investigate the HCV 
genotype distribution among these patients.

 Methods

A cross-sectional study was done on 559 
thalassaemic children ranging from 2–10 
years. Those patients were chosen random-
ly from Ibn Al Balady teaching hospital, 
Baghdad, during 1998. A blood sample of 
5–10 mL was obtained from each subject.

Sera were separated immediately (within 
1 hour) to prevent viral RNA degradation 
and each serum sample was then dispensed 
into 2 screw-capped vials stored at –20 ºC 

and –70 ºC. The former was utilized for 
detection of anti-HCV antibodies while the 
latter was used for HCV-RNA detection and 
subsequent genotyping/subtyping. 

For anti-HCV antibody determination, 
we used a third-generation enzyme im-
munoassay kit (EIA-3) (UBI HCV EIA, 
United Biomedical, USA) at the baseline 
evaluation. The positive anti-HCV reactiv-
ity was then confirmed by a third-generation 
immunoblot assay (LiaTek-III kit, Organon, 
Amsterdam), which carries 6 different anti-
gens in separate bands from core1, core2, 
E2/NS1, NS3, NS4 and NS5 proteins. 
Samples were considered positive if they 
were reactive to at least 2 bands, negative 
when not reactive and indeterminate when 
reactive to a single band (following the 
manufacturer’s instructions).

Of 559 sera, 78 samples were selected 
randomly and transferred in an ice card 
to the laboratories of Sorin Biomedica, 
Saluggia, Italy. These included 50 posi-
tive samples, 12 negative samples and 16 
with indeterminate results by confirma-
tory immunoblot assay (LiaTek-III) test. 
They were tested for HCV-RNA positivity 
and subsequent HCV-genotyping using an 
advanced molecular method. This method 
is based on a combination of 2 well-esta-
blished techniques: the polymerase chain 
reaction (PCR) and DNA enzyme immu-
noassay (DEIA). At the beginning, RNA 
was extracted from 140 μL of serum sample 
according to Garson et al. [6] and was sub-
jected to reverse transcription using reverse 
transcriptase from avian myeloblastosis 
virus (Promega Corporation, USA). All 
the reagents required for RNA extraction 
were provided with the kit (Qiagen, USA). 
The developed cDNA was amplified at the 
5UTR region by single-step PCR accord-
ing to the laboratory’s method (Sorin Bio-
medica). The amplified cDNA was then 
hybridized to a specific oligonucleotide 
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probe fixed to solid phase through an 
avidin-biotin bridge, using avidin-coated 
plates (Genentech, San Francisco, USA). 
The formed hybrids were then detected by 
a standard enzyme-linked immunosorbent 
assay (ELISA) using monoclonal antibody 
specific for double-stranded DNA. All the 
steps were carried out following the man-
ufacturer’s instructions (Sorin Biomedica). 
Positive and negative control samples were 
included throughout the assay. Finally, the 
absorbance of the coloured reaction was 
read at 450 nm and 630 nm.

The sequence variability in the 5UTR 
and core regions of the amplified cDNA 
products was investigated by the same 
DEIA method, using 6 different oligonucle-
otide probes, corresponding to their HCV 
genotypes as well as their different sub-
types (Sorin Biomedica). The test was then 
carried out as described previously. The 
HCV genotypes/subtypes were classified 
according to Simmond’s nomenclature [7]. 
Statistical analysis was performed using 
chi-squared tests. 

Results

Out of 559 children with thalassaemia, 445 
were classified as seropositive for HCV-
specific antibody using EIA-3. When sub-
jected to the confirmatory test (LiaTek-III), 

376 (67.3%) of these samples were sero-
positive for HCV-specific antibody and 39 
(8.8%) were seronegative; the remaining 30 
(6.7%) gave indeterminate results. 

A total of 78 serum samples were fur-
ther investigated for HCV-specific RNA, 
followed by genotyping/subtyping. Out of 
those, 48 (61.5%) sera displayed HCV-RNA 
positive results. Interestingly, 2 (16.7%) 
of the 12 negative anti-HCV sera, and 8 
(50.0%) of the 16 sera with indeterminate 
results, demonstrated positive HCV-RNA. 
However, 12 (24.0%) of 50 anti-HCV posi-
tive sera displayed HCV-RNA negative re-
sults (Table 1).

Those 48 HCV-RNA positive sera were 
subjected to HCV-genotyping/subtyping. 
Genotypes 1a, 1b, 4 and mixed 4 and 1b 
were detected in 13 (27.1%), 11 (22.9%), 
17 (35.4%) and 7 (14.6%) samples respec-
tively, with a predominance of genotype 
4 (50.0%) as a single or mixed pattern of 
infection. Moreover, the 2 anti-HCV sero-
negative samples that were positive for 
HCV-RNA were of HCV genotype 4.

Discussion

The incidence of transfusion-associated 
hepatitis has been substantially reduced 
after the implementation of screening of 
blood donors for HCV-antibodies [4]. Nev-

Table 1 Hepatitis C virus (HCV) antibody seroprevalence 
in 78 sera of children with thalassaemia  

Immunoblot  No.  HCV results 
assay results tested No.  % No.  %
   positive  negative

Positive 50 38 76.0 12 24.0

Negative 12 2 16.7 10 83.3

Indeterminate 16 8 50.0 8 50.0

Total 78 48 61.5 30 39.5
χ2 = 15.5; df = 2; P = 0.0004.
RNA = ribonucleic acid. 
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ertheless, chronic transfusion recipients 
such as thalassaemia patients still suffer 
a high frequency of liver disease due to 
transfusion-related iron overload and in-
fection with blood-borne agents [5]. HCV 
is responsible for the majority of cases of 
post-transfusion non-A non-B hepatitis in 
patients with thalassaemia major [6]. The 
prevalence of blood-borne viral infections 
in multi-transfused patients is related to the 
prevalence of the viruses in the community 
[2]. 

In Iraq, HCV-antibody seroprevalence 
among pregnant women has been recorded 
as 3.2%, a figure that reflects the serop-
revalence among the normal population 
[8]. In the current study, the seroprevalence 
of HCV-antibody among multi-transfused 
children with thalassaemia was 84.5%. Sur-
veys on thalassaemic patients worldwide 
have found variable rates of anti-HCV-
antibody seroprevalence. Moreover, Iraqi 
children with thalassaemia have demon-
strated a higher rate than that reported in 
other countries, such as 40.7% in Jordan [2], 
40% in Saudi Arabia [3], 14% in Turkey 
[9], 17% in Taiwan [10], 10% in Sri Lanka 
[11], 68% in India (as cited by Jan-shin et al. 
[12].  

Technical reasons are unlikely to account 
for this difference, since a third-generation 
EIA and third-generation confirmatory im-

munoblot assay were used for evaluating 
HCV-antibody seropositivity by all the 
above workers. It would be interesting to 
find out whether age and geographical dif-
ferences could account for such variations. 
Notably, differences in sample size and 
the introduction of blood donor screening 
with restricted policy in other countries 
may resulted in a lower prevalence than 
that reported in the current study. Two 
important reasons can be suggested as an 
explanation for such a high rate reported 
in this study. First, screening of blood for 
HCV in blood banks in Iraq started in 1996 
and secondly, shortage of blood and other 
supplies in the health services as a result 
of the international sanctions against Iraq 
in the 1990s resulted in lower standards of 
cleaning and sterilization of medical instru-
ments and a shortage of disposable syringes 
and needles. However, Parti et al. in 1999 
[4] reported a similarly high rate of HCV-
positivity (85.2%) that may be related to the 
larger sample size in that study. In addition, 
different HCV genotypes may induce dif-
ferent levels of HCV-antibodies [13].

In thalassaemia major there is a greater 
likelihood of progression to chronicity and 
the occurrence of cirrhosis is also more 
frequent. Detection of HCV-RNA in serum 
and liver tissue through the use of RT-PCR 
is currently the most sensitive and specific 
method for detecting active infection. It 
overcomes two other problems: the serolog-
ical test cannot differentiate between acute 
and chronic infection and cannot detect 
evidence of infection during the window 
period (usually 6–10 weeks and occasion-
ally up to 9 months) between acquiring 
infection and the detectable marker [14]. 
In addition, the existence of indeterminate 
results by the confirmatory serological test 
makes it more difficult for the researcher to 
give a clear definitive interpretation of the 
serological assay. 

Table 2 Hepatitis C virus (HCV) genotype 
distribution among HCV-positive sera of 
children with thalassaemia   

HCV-genotype HCV-positive 
  No.   %

1a 13 27.1

1b 11 22.9

4  17 35.4

1b & 4 7 14.6

Total 48 100.0
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A molecular assay based on HCV-RNA 
detection might be the answer to these 
obstacles. In the current study, 78 serum 
samples were subject to molecular analysis. 
Interestingly, the positive predictive value 
of serum samples was 76% (38 of 50 sam-
ples) with respect to HCV-RNA, whereas 
12 (24%) of LiaTek-III positive sera failed 
to display HCV-RNA with RT-PCR. These 
negative PCR findings might be explained 
as follows. First, the initial level of viraemia 
may be low and below detectable levels for 
PCR assay at the time of sampling [15]. 
Secondly, there may be a pattern of fluctuat-
ing viraemia or intermittent viraemia [16]. 
Thirdly, patients might be have been cured 
of HCV infection at the time of sampling. 
The fourth possibility is that the results of 
LiaTek-III might be a false positive. 

Therefore the final interpretation of the 
immunoblot findings is that a positive PCR 
result obtained from a reliable test indicates 
a chronic infection and potential infectivity, 
while negative results do not eliminate this 
possibility [17]. Our results also showed 
that 50% of sera (8 out of 16) that were con-
sidered as indeterminate and about 16.7% 
of sera (2 out of 12) that were considered as 
negative by LiaTek-III were all found to be 
positive by RT-PCR. A possible interpreta-
tion of this finding is that sample taking 
might be during the window period [14]. 
Moreover, false negative or indeterminate 
results may be obtained, especially if indi-
viduals were infected by HCV other than 
genotype 1 which was used as a source of 
antigen in the assay [13]. 

Identifying geographical distribution 
of various genotypes of HCV is useful for 
understanding the epidemiological status, 
detecting the mode and source of infection, 
designing the control programmes, evaluat-
ing the response to treatment and develop-
ing diagnostic and vaccine production 
methods [18]. Based on the RT-PCR/DEIA 

assay, the most common HCV-genotypes 
circulating among Iraqi pregnant women 
(which reflects the normal population) are 
4, 1, 1b, 1a and 3a, in decreasing order [8]. 
In the current study, the most predominant 
HCV-genotype among children with thalas-
saemia was type 4 followed by 1a, 1b and 
mixed 1b and 4, in order of frequency. This 
finding is in accordance with other reports 
concerning HCV genotype distribution in 
the Middle East [18] and in Greece [19] 
where the predominance HCV genotype 
among thalassaemic patients was type 4.

However, others have reported differ-
ent observations, with a predominance of 
HCV-genotypes 3a in more than 50% of 
HCV-infected thalassaemia patient in Swit-
zerland [20] or mixed genotypes 2/1b in 
Taiwan [21]. Mixed genotypes in thalas-
saemia can be explained if the patient is 
infected concomitantly or successively by 2 
different genotypes of HCV usually through 
multiple blood transfusions [11]. However, 
there might also be a condition in which 
a variant of HCV occurs during infection, 
which reacts to different specific pri-
mers from a distinct sequence of domains, 
inducing the results of seemingly double 
infections [22]. 

In conclusion, this study has estab-
lished the seroprevalence of HCV-specific 
antibody and the distribution of HCV-geno-
types in thalassaemia children as a high-risk 
group. This data will serve as a baseline 
by which to monitor changes in the epi-
demiology of HCV and drifts in genotype 
distribution. Finally, until a vaccine against 
HCV becomes available, preventive mea-
sures such as blood donor screening using 
advanced techniques for detecting HCV 
infection before transfusion and strict infec-
tion control measures are crucial for the 
control of spread of HCV among these 
high-risk patients. 
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Hepatitis C
Hepatitis C virus (HCV) is a major cause of acute hepatitis and chronic 
liver disease, including cirrhosis and liver cancer. Globally, an esti-
mated 170 million persons are chronically infected with HCV and 3 to 
4 million persons are newly infected each year. HCV is spread primarily 
by direct contact with human blood. The major causes of HCV infection 
worldwide are use of unscreened blood transfusions, and re-use of 
needles and syringes that have not been adequately sterilized.
No vaccine is currently available to prevent hepatitis C and treatment 
for chronic hepatitis C is too costly for most persons in developing 
countries to afford. Thus, from a global perspective, the greatest 
impact on hepatitis C disease burden will likely be achieved by focus-
ing efforts on reducing the risk of HCV transmission from nosocomial 
exposures (e.g. blood transfusions, unsafe injection practices) and 
high-risk behaviours (e.g. injection drug use).

Source: WHO Fact sheet No. 164
/Available at: http://www.who.int/mediacentre/factsheets/fs164/en
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ABSTRACT This study determined the prevalence and risk factors for flat foot among 18–21-year-old 
male Saudi Arabian army recruits. Among 2100 military recruits, the prevalence of flat foot was 5.0%. 
A case–control logistic regression analysis of risk factors (104 cases and 412 controls) showed family 
history, wearing shoes during childhood, obesity and urban residence were significantly associated with 
flat foot. No associated complaints were reported among the cases and thus flexible flat foot does not 
seem to be a cause of any disability.

Le pied plat parmi les recrues militaires saoudiennes : prévalence et facteurs de risque
RÉSUMÉ Cette étude a déterminé la prévalence et les facteurs de risque pour le pied plat chez des 
recrues militaires saoudiennes âgées de 18 à 21 ans. La prévalence du pied plat s’élevait à 5,0 % 
parmi 2100 recrues militaires. Une analyse de régression logistique des facteurs de risque portant 
sur 104 cas et 412 témoins a montré que des antécédents familiaux, le port de chaussures durant la 
petite enfance, l’obésité et la résidence urbaine étaient significativement associés au pied plat. Aucune 
plainte associée n’a été signalée parmi les cas et le pied plat souple ne semble donc pas être une 
cause d’incapacité.
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Introduction

Flat foot is a condition in which the foot 
does not have a normal medial longitudi-
nal arch when standing [1]. In the medical 
world, flat foot is associated with pronated 
foot. The term “pronated” describes the po-
sition of the foot when it is flexed upward 
(dorsiflexed), turned away from the body 
(abducted), and the heel is rolled outward 
(everted) at the same time [2]. Flat foot is 
usual in infants, common in children and 
uncommon in adults [1]. 

There are many different causes of flat 
foot, which can be separated into 2 main 
categories [3]. The first category, con-
genital flat foot, includes the completely 
asymptomatic, paediatric flexible flat foot, 
by far the most common form of congenital 
flat foot. Flexible means that an arch is 
present until weight is put on the foot, at 
which time the arch disappears. The second 
category, acquired flat foot, develops over 
time, rather than at birth, and many different 
factors contribute to its development. These 
include the type of shoes a child wears 
[4–6], rheumatic arthritis, compensation 
for other abnormalities further up the leg, 
or more severe factors such as rupture of 
the ligaments or tendons in the foot [7]. The 
most common acquired flat foot in adults is 
due to posterior tibial tendon dysfunction 
[8]. 

Flat foot can lead to many unpleasant 
problems including heel pain, bunions, 
hammertoes, shin splints and even knee, 
hip or back pain [9]. Most cases of flat foot 
are caused by loose joint connections. This 
develops with repetitive stress on the main 
supporting tendon of the arch over a long 
period of time [3]. It is believed that Asians 
(including Arabs) have less ligament laxity 
and accordingly lower prevalence of flat 
foot than Europeans and Americans [10].

Few subjects in orthopaedics have had 
such varied and diverse opinions expressed 
about every aspect of the condition, from 
etiology to treatment, as has flexible flat 
foot. This has resulted in part because there 
is no long-term study of the natural history 
of the untreated flexible flat foot [3]. Some 
people have no problems with flat foot. 
Others may experience foot pain, knee pain, 
shin splints and pain in the achilles tendon. 
Eventually, patients with adult acquired flat 
foot may develop severe arthritis in the foot 
and ankle [11].

The aim of this work was to determine 
the prevalence of flat foot among male 
Saudi Arabian army recruits and to identify 
the risk factors for flat foot in this group. 

Methods

The study included all male army recruits 
attending the recruitment centre at Al-Hada 
Armed Forces Hospital, Taif, Saudi Arabia, 
during the period 1 January 2003 to 31 De-
cember 2003. Their ages ranged between 
18–21 years. 

All subjects were referred to the ortho-
paedic clinic at the same hospital. They 
were given a brief general medical exami-
nation and a short questionnaire to collect 
data about age, residence, past history of 
accidents (with ruptured ligaments and/or 
tendons in the feet) and usual footwear 
during childhood. Weight and height were 
measured to calculate body mass index 
(BMI). A detailed medical examination 
was made of the lower limbs by trained 
orthopaedic surgeons to record whether the 
participant had flat foot or not, and whether 
the flat foot was unilateral or bilateral and 
mobile or fixed (does not disappear when 
the feet are raised). For those with flat foot, 
the orthopaedic surgeon noted the follow-
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ing: whether flat foot was accompanied by 
symptoms or not, what was its condition 
(neutral, varus or valgum) and was it as-
sociated with other deformities (none, genu 
varum or genu valgum).

Planter footprints were done and classi-
fied according to Denis [12] into 3 grades: 
grade 1 in which the support of the lateral 
edge of the foot is half that of the metatarsal 
support; grade 2 in which the support of the 
central zone and forefoot are equal; and 
grade 3 in which the support in the central 
zone of the foot is greater than the width of 
the metatarsal support. Normal BMI was 
defined as < 25 kg/m2, overweight was 
25–30 kg/m2 and obese was > 30 kg/m2.

All recruits with any degree of flat 
foot were considered cases. For each case, 
3 age-matched controls were randomly en-
rolled from among the whole group of army 
recruits using SPSS software.

Sample size estimation
Since there is no previous study determi-
ning the prevalence of flat foot in this 
country, the rate was estimated from a pilot 
sample (n = 570) to be 4.7%. The number 
of subjects required for this study was esti-
mated to be 1722 individuals to give the true 
population proportion of flat foot with 95% 
confidence intervals (CI) and 2% margin of 
error. It was estimated that recruiting all the 
men in a 1-year period was sufficient to re-
cruit more than the required sample size.

Statistical analysis
Analysis was initially carried out based on 
a series of univariate comparisons. In order 
to control simultaneously for the possible 
confounding effect of the variables, a mul-
tiple logistic regression analysis with step-
wise variable selection was utilized for the 
final analysis [13]. Thus, in both univariate 
and multivariate analyses, the association 
between exposures and outcomes was ex-

pressed as odds ratio (OR) with 95% CI. 
When the 95% CI include the null value of 
1, no statistically significant difference (at 
the 5% level) is present. In the final analy-
sis, odds ratios were controlled for all the 
variables retained in the model. 

Results 

This study included 2100 military recruits, 
with a mean age 19.3 years (standard 
deviation 0.8 years). Among them, flat foot 
was diagnosed in 104 recruits (5.0%). 

A total of 104 military recruits with flat 
foot and 412 without flat foot were included 
in the case–control study of risk factors (Ta-
ble 1). Most of them were from rural regions 
of Saudi Arabia (75% and 85% of cases and 
controls respectively). Obesity was reported 
among 5.8% of cases compared with only 
2.2% among controls. 

The clinical characteristics of flat foot 
cases are shown in Table 2. Flat foot was 
bilateral in 75.0% of cases, mobile and with 
neutral heel in nearly all cases (99.0%) 

Table 1 Baseline characteristics of 
participants in the case–control study of flat 
foot among Saudi Arabian army recruits 

Characteristic Cases  Controls 
  (n = 104) (n = 412)

  Mean  (SD) Mean  (SD)

Age (years) 19.13 (0.43) 19.33 (0.91)

Residence No.       % No.        %
 Urban  26 25.0 62 15.0
 Rural 78 75.0 350 85.0

Body mass index    
 Normal (< 25 
 kg/m2) 85 81.7 372 90.3
 Overweight 
 (25–30 kg/m2) 13 12.5 31 7.5
 Obese (> 30 
 kg/m2) 6 5.8 9 2.2
SD = standard deviation.
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and moderate or severe degree in the 
great majority of cases (37.5% and 45.2% 
respectively). Flat foot was asymptomatic 
in all studied cases and no accompanying 
symptoms, such as metatarsalalgia or dis-
figurement, were reported. It was associated 
with deformities in the knee joint in nearly 
one-fifth of cases (20.2%) and congenital 
defects in only 2 cases (1.9%). No history of 
congenital deformities of lower limbs was 
recorded in any case or control men.

The results of the univariate and logistic 
regression analyses are reported in Table 3. 
Residence in urban areas was significantly 
associated with double the risk of flat foot 
(adjusted OR: 2.04; 95% CI: 1.11–3.48). As 
compared with normal subjects, overweight 
or obese subjects were at significant higher 
risk for flat foot (adjusted OR: 2.22; 95% 
CI: 1.23–4.06). A family history of flat foot 
was strongly and positively related to flat 
foot (adjusted OR: 8.06; 95% CI: 4.55–
15.25). The type of usual footwear during 
childhood was a significant predictor for the 
development of flat foot. Considering cases 
who went bare-footed during childhood 
as the reference category, those who wore 
shoes during their early childhood were at 
double the risk of having flat foot (adjusted 
OR: 2.18; 95% CI: 1.01–5.73).

No association emerged with a history 
of accidents with ruptured ligaments and/or 
tendons in the feet or with a history of 
rheumatic arthritis.

Discussion

Our study of the literature revealed that 
there is a great variation in the prevalence 
of flat foot reported by different authors 
[10,14–16]. These differences could be 
explained by the fact that the authors used 
different age groups or only made their di-
agnosis at the end of the usual evolutionary 
period when additional evolution toward 
healthy feet was improbable. Rose states 
that the critical age for development of the 
plantar arch is 6 years, and consequently, if 
the prevalence of flat foot is evaluated be-
fore this age, the finding will overestimate 
the problem [14]. Our figure (5.0%) was 
much lower than that reported by Staheli 
(20%) who studied subjects ranging in age 
from 1 to 80 years [1]. This figure also con-
firms previous reports that Asians (inclu-

Table 2 Clinical characteristics of Saudi 
Arabian army recruits with flat foot

Characteristic Cases
  (n = 104)
  No. %

Site  
 Unilateral 26  25.0
 Bilateral 78  75.0

Mobility  
 Mobile 103  99.0
 Fixed 1  1.0

Gradea  
 Grade 1 18  17.3
 Grade 2 39  37.5
 Grade 3 47  45.2

Accompanying 
symptomsb  
 No 0  0.0
 Yes 104  100.0

Heel condition  
 Neutral 103  99.0
 Varus 1  1.0
 Valgum 0  0.0

Associated deformities 
in knee  
 No 83  79.8
 Genu varum 18  17.3
 Genu valgum 3  2.9

Other congenital defects  
 No 102  98.1
 Yes 2  1.9
aClassified according to Denis [11].
bMetatarsalalgia and disfigurement. 
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ding Arabs) have a lower prevalence of flat 
foot than Americans and Europeans [10].

In agreement with Riddiford-Harland et 
al. [17], there was a significant tendency in 
our study towards flat foot in obese subjects 
compared with normal subjects. 

Children with the healthiest and most 
supple feet are those who habitually go 
barefoot, according to Staheli [18] and 
a growing number of other paediatric 
orthopaedists [4,6,10,19]. His studies in 
developing countries show that non-shoe-
wearers have better flexibility and mobility, 

stronger feet, fewer deformities and fewer 
complaints than those who wear shoes 
regularly. Our findings agree with his find-
ing and that of others. Echarri et al. [20] 
stated that footwear during childhood has 
very little influence on the morphology of 
the foot; however, in agreement with our 
study, he found that the greater proportion 
of those with flat foot came from an urban 
environment. 

A strong familial tendency for flexible 
flat foot has been observed in our study. The 
same has been reported by others [3,19]. 

Table 3 Univariate and multivariate analyses of risk factors for flat foot (104 
cases and 412 controls) among Saudi Arabian army recruits    

Risk factors Crude OR  (95% CI) Adjusted OR  (95% CI)

Residence  
 Rurala 1.0  1.0
 Urban 1.88   (1.08–3.26)* 2.04    (1.11–3.48)*

Body mass index  
 Normala 1.0  1.0
 Overweight 1.84  (0.87–3.83) 1.75  (0.91–4.02)
 Obese 2.92  (0.89–9.26) 2.69     (0.91–10.02)
 Overweight or obese 2.08   (1.10–3.91)* 2.22     (1.23–4.06)*c

History of accidentsb  
 Noa 1.0 
 Yes 0.79  (invalid CI) Removed

Family history  
 Noa 1.0  1.0
 Yes 10.10     (5.71–17.91)* 8.06       (4.55–15.25)*

History of rheumatoid 
arthritis  
 Noa 1.0 
 Yes 1.72  (0.35–7.53)  Removed

Usual footwear during 
childhood  
 Bare feeta  1.0  1.0
 Sandals 0.82  (0.49–1.37) 0.91  (0.44–1.45)
 Shoes 2.06  (0.71–5.88) 2.18    (1.01–5.73)*
aReference category.   
bWith ruptured ligaments and/or tendons in the feet.
cSeparate logistic regression model.
*P < 0.05; OR = odds ratio; CI = confidence interval.
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In adults, the flexible flat foot may be 
regarded as the normal contour of a strong 
and stable foot, rather than the result of 
weakness in foot structure or weakness 
of the muscles in the foot. No associ-
ated complaints were reported among our 
studied cases. This finding supports the 
hypothesis that a flexible flat foot is of 
little consequence as a cause of disability 
in adults [2,21]. 

In conclusion, the present study showed 
that the prevalence of flat foot among Saudi 
military recruits is 5.0%. All the cases were 
asymptomatic. Family history, type of shoe 
wearing during childhood, obesity and ur-

ban residence were significant risk factors 
for flat foot. 

Acknowledgements

The authors would like to thank and appre-
ciate the help of Dr Saeed Al-Asmary, pro-
gram director of Al-Hada and Taif Armed 
Force Hospitals, Saudi Arabia. Also we ap-
preciate the advice of Dr Nabil S Al-Helali, 
head of preventive medicine department, 
Al-Hada Armed Forces Hospital and finally 
we would like to thank Mr Harold Trupos 
for revising the English text.

References

1. Staheli L, Chew D, Corbett M. The lon-
gitudinal arch: a survey of eight hundred 
and eighty-two feet in normal children and 
adults. Journal of bone and joint surgery, 
1987, 69A:426–8.

2. Hunt AE, Smith RM. Mechanics and 
control of the flat versus normal foot du-
ring the stance phase of walking. Clinical 
biomechanics, 2004, 19(4):391–7.

3. Meehan P. Other conditions of the foot. In: 
Morrissy RT, ed. Lovell and Winter’s pe-
diatric orthopaedics, 3rd ed. Philadelphia, 
Lippincott, 1990:991–1022.

4. Community Paediatrics Committee, Ca-
nadian Paediatric Society. Footwear for 
children. Paediatrics and child health, 
1998, 3(5):373–5.

5. Garcia-Rodriguez A et al. Flexible flat feet 
in children: a real problem? Pediatrics, 
1999, 103(6):84–9.

6. Sachithanandam V, Joseph B. The influ-
ence of footwear on the prevalence of flat 
foot. A survey of 1846 skeletally mature 
persons. Journal of bone and joint sur-
gery, 1995, 77B(2):254–7.

7. McCormack AP et al. Two reconstructive 
techniques for flatfoot deformity compa-
ring contact characteristics of the hindfoot 
joints. Foot and ankle international, 1998, 
19(7):452–6.

8. Malicky ES et al. Talocalcaneal and 
subfibular impingement in symptomatic 
flatfoot in adults. Journal of bone and joint 
surgery. American volume, 2002, 84:
2005–9.

9. Walczak M, Napiontek M. Stopa plaska 
statyczna dziecieca, kontrowersyjny 
temat. [Flexible flat foot in children, a con-
troversial subject.] Chirurgia narzadow 
ruchu i ortopedia polska, 2003, 68(4):
261–7.

10. Rao UB, Joseph B. The influence of 
footwear on the prevalence of flat foot. A 
survey of 2300 children. Journal of bone 
and joint surgery, 1992, 74B(4):525–7.

11. Hogan MT, Staheli LO. Arch height and 
lower limb pain. Foot and ankle interna-
tional, 2002, 23(1):43–7.

12. Denis A. Pied plat valgus statique. In: 
Encyclopedie medico-chirurgicale appa-



Eastern Mediterranean Health Journal, Vol. 12, Nos 1/2, 2006 217

�ملجلة �لصحية لشر< �ملتوسط، منظمة �لصحة �لعاملية، �ملجلد �لثا: عشر، �لعد8�9 ١-٢، ٢٠٠٦ 

reil locomoteur. Paris, France, Editions 
Techniques, 1974.

13. Hosmer DW, Lemeshow S, eds. Applied 
logistic regression. New York, John Wiley 
and Sons, 1989.

14. Rose GK. Flat feet in children. British 
medical journal, 1990, 301:1330–1.

15. Gil A. Estudio epidemiologico del pie 
plano en escolares. Acta pediatrica espa-
nola, 1992, 49(10):667–70.

16. Smith MA. Flat feet in children. British 
medical journal, 1990, 301:1331.

17. Riddiford-Harland DL, Steele JR, Storlien 
LH. Does obesity influence foot structure 
in prepubescent children? International 
journal of obesity and related metabolic 
disorders, 2000, 24:541–4.

18. Staheli LT, ed. Fundamentals of pediatric 
orthopedics. Philadelphia, Lippincott–
Raven, 1992.

19. Gould N. Shoes versus sneakers in tod-
dler ambulation. Foot and ankle, 1985, 6:
105–7.

20. Echarri JJ, Forriol F. The development in 
footprint morphology in 1851 Congolese 
children from urban and rural areas, and 
the relationship between this and wearing 
shoes. Journal of pediatric orthopaedics, 
part B, 2003, 12(2):141–6.

21. Cowan DN, Jones BH, Robinson JR. Foot 
morphologic characteristics and risk of 
exercise-related injury. Archives of family 
medicine, 1993, 2(7):723–4.

Correction
Food fortification: good to have or need to have? A. Verster. Eastern Mediterranean Health Journal, 2004, Vol. 10, 
No. 6, pages 771–777. 
In Figure 4, for the chart on Costa Rica, the y axis title should read: NTD per 10 000 live births.



Eastern Mediterranean Health Journal, Vol. 12, Nos 1/2, 2006 218

�ملجلة �لصحية لشر< �ملتوسط، منظمة �لصحة �لعاملية، �ملجلد �لثا: عشر، �لعد8�9 ١-٢، ٢٠٠٦ 

منظوما1 0زين -نقل �لصو� كنمو�) لتطبيق 
سرير3 لتقنية �ملعلوما1

عبد �لسال/ �لقطيط 1، .مينة �لشخت+ية2، يوسف �لقطيط3، هد% �لقطر�4$
من  كث+�   8. خاصة   ،d+ألخ� �آل�نة   ? تتز�يد  �لصو�  �توصيل  "زين  منظوما�  تطبيقا�  بد.�  لقد  �خلالصة: 
�لشركا� �لطبية �ملصنعة ألجهزd �لتصوير �لط§ صا�� توre �ل°�مج مع �ألجهز8q  .d هذn �ألنظمة مهمة جد� 
? تطوير �لعمل �لسرير� خاصة �ملتعلق بالرعاية �حلرجة، مثل متابعة �حلاال� بعد جر�حة �لقلب. هذn �لو�قة تلقي 
�لضوl على هذn �ملنظوما�، �تبني كيفية عملها، كنمو�� لتطبيقا� تكنولوجيا �ملعلوما� ? تطوير �لعمل �لسرير� 

��لرعاية �حلرجة بشكل خا�.
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Patient archiving and communication systems: an example of the clinical application of 
information technology
ABSTRACT The applications of patient archiving and communication systems have increased lately, 
particularly since the medical imaging companies began to distribute the software along with machines. 
These systems are very important in developing clinical work, particularly in critical care, for example 
following cardiac surgery. This paper describes these systems and explores how they work, as an 
example of the application of information technology in developing clinical work, and critical care in 
particular.

Les systèmes d’archivage et de communication du dossier patient : exemple de l’application 
clinique de l’informatique
RÉSUMÉ Les applications de systèmes d’archivage et de communication du dossier patient se sont 
développées récemment, notamment du fait que les sociétés d’imagerie médicale ont commencé à 
distribuer le logiciel avec les appareils. Ces systèmes sont très importants pour le développement de 
l’activité clinique, notamment pour les soins intensifs, comme par exemple après cardiochirurgie. Le 
présent article décrit ces systèmes et explore leur fonctionnement, comme exemple d'application de 
l'informatique dans le développement de l’activité clinique et des soins intensifs en particulier.
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Introduction

Although critical care medicine is evolv-
ing rapidly, considering the technological 
advances, the high expense and the need 
for highly qualified manpower, this field 
remains underdeveloped in many parts of 
the world. In Saudi Arabia, critical care 
medicine has recently witnessed major 
developments, driven by a number of fac-
tors including the growth in the specialty 
internationally and the local introduction 
of advanced therapies and surgeries that 
require a high level of critical care. 

There are limited accounts in the 
literature describing critical care services 
in countries of the Eastern Mediterranean 
Region although descriptive reports have 
been published about critical care in other 
parts of the world [1–5]. The purpose of 
this report is to provide some insights into 
the current status of critical care practice in 
Saudi Arabia, including critical care ser-
vices provided during the haj season, and to 
provide some indication of the prospective 
needs of the profession.

The organization of critical care 
services in Saudi Arabia

According to the 1999 statistics, the 
population of Saudi Arabia is 21 million, 
with gross domestic product $US 13 019 per 
capita, of which 5.3% is spent on health [6]. 
Up to 79% of the health care expenditure is 
governmental [7]. The number of hospitals 
in the country is 314 with 45 729 beds and 
close to 2 million admissions per year [6]. 
Statistics about critical care services do not 
exist. The structure and the function of ICUs 
vary considerably between hospitals. Table 1 
describes services in the ICUs in 3 selected 
hospitals in the Central Region. These 
hospitals are examples of the 3 different 
levels of health care. Primary care hospitals 

(exemplified by Rowaidat Al-Ardh 
Hospital,) have small ICUs with limited 
equipment. The medical and nursing staff 
have some ICU background but usually no 
formal training or certification. Secondary 
care hospitals (such as Wadi Al-Dawaser 
Hospital) are found typically in small cities 
and have larger and better-equipped ICUs. 
They often have intensivist coverage but 
most are open, i.e. the care of the patient 
is delivered by non-ICU physicians. 
Tertiary care hospitals (such as King 
Abdulaziz Medical City) typically have 
multiple specialized, well-equipped ICUs. 
Most of these ICUs are closed and run by 
intensivists certified by a North American 
or European critical care medical board. 
Nurses are ICU trained, frequently with 
North American or European qualifications, 
and nurse:patient ratios are close to 1:1. As 
a prototype of tertiary care hospitals, King 
Abdulaziz Medical City also has a unique 
arrangement in which the medical coverage 
is provided by a critical care board-certified 
consultant intensivist on-site 24 hours a day, 
7 days a week. 

Disease profile and outcomes
National statistics on profiles of ICU admis-
sion are lacking so far in Saudi Arabia. In 
King Abdulaziz Medical City, a prospec-
tive ICU admission database has been 
maintained since 1997. It is the largest ICU 
database in the region. It incorporates stan-
dard measures of severity of illness such 
as Acute Physiology and Chronic Health 
Evaluation (APACHE) II [8], Simplified 
Acute Physiology Score (SAPS) II [9] 
and Injury Severity Score (ISS) [10,11]. 
As a measure of quality of care, predicted 
hospital performance is calculated using 
several systems, including, in addition to 
APACHE II and SAPS II, the Mortality 
Probability Models (MPM) IIo and II24 [12]. 
A full description of these systems, includ-
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Table 1 Critical care services at 3 selected hospitals from the Central Region in Saudi Arabia

Variable Hospital 
  Rowaidat Al-Ardh   Wadi Al-Dawaser   King Abdulaziz  
  Hospital, Hospital, Medical City,
  Rowaidat Al-Ardh Wadi Al-Dawaser Riyadh 

Levela Primary Secondary Tertiary

No. hospital beds  30 96 800

Type of ICU (No. ICU beds) General (2) General (5) Medical-surgical ICU 
    (21)
   Neonatal (7) Burns (8)
    Neonatal (19)
    Paediatric (6)
    Paediatric cardiac (6)
    Coronary care (9)
    Cardiovascular (9)
    Adult step-down (8)
    Liver step-down (2)
    Intermediate care  
     nursery(28)

Medical director  None Part-time; no   Full-time, critical care 
   critical care certifieda

   certification 

Medical staffing  No special ICU     3 intensivists 10 full-time,  
  medical staff;  critical care
  patients cared for  certified consultantsa

  by primary care
  doctors

Certified in critical 
 care (%) 0 0 100a

Coverage type Open unit Open unit Closed unita

No. of nurses 3 6 102a

Nursing training  1 month ICU  ICU experience 70% critical care   
  training  certified; 30% have
    minimum of 2 years
    ICU experiencea

Respiratory None None Established respiratory 
 therapy   care departmenta

No. of ventilators  2 6 100

Daytime cover Primary doctors ICU doctors 24-hour cover by on-site  

Night-time &  Hospital on-call  Off-site consultant; residents and
weekend cover registrar   fellows also on-calla
aThese data refer to the medical-surgical ICU.
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ing 1 assessing their validity in a Saudi 
Arabian ICU, can be found in a number of 
reports, [8,12,13]. Table 2 gives details of 
admissions at King Abdulaziz Medical City 
during the period March 1999–February 
2003. Among the medical admissions, com-
plications of cirrhosis represent a relatively 

common reason for admission, with high 
mortality [13]. Trauma is another serious 
problem in Saudi Arabia as the incidence of 
motor vehicle accidents is among the high-
est in the world [14].

Cost of critical care
Exact figures for the costs of caring for the 
critically ill do not exist in Saudi Arabia: 
most developed ICUs are government-
owned and cost is not calculated for indi-
vidual patients. However, estimates give an 
average of US$ 1200–1500/day.

The multicultural environment
While there is active training of national 
professionals in the field of critical care, 
the process is outpaced by the very high 
demands. To alleviate the shortage, profes-
sionals have been recruited from different 
countries, leading to a multicultural team. 
For example, in the ICU at King Abdulaziz 
Medical City, the medical staff is from 
5 different nationalities and the nursing 
staff from 13 different nationalities. This 
mixture poses challenges to the delivery of 
critical care related to language barriers and 
cultural and educational differences. On the 
other hand, it provides an excellent environ-
ment for exchanging experiences. 

Critical care services during the haj 
season
Saudi Arabia hosts the annual Islamic 
Pilgrimage (haj) in Mecca. The nearly 2 
million pilgrims come from more than 100 
countries [7]. Provision of health care has 
to meet the needs of a very large number 
of people gathering at one time in specific 
places. In addition, overcrowding increases 
the risk for casualties from trauma and 
communicable diseases. Heatstroke is 
a specific concern when haj occurs during 
the summer as the temperature may exceed 
50 °C (the date of haj follows the lunar 

Table 2 Admission details, King Abdulaziz 
Medical City ICU (tertiary care), March 
1999–February 2003 

Variable Value

No. of admissions 2936

Mean age [years (SD)] 50 (24)

Sex [No. (%)] 
 Male  1769 (60)
 Female 1167 (40)

Type of admission [No. (%)] 
 Medical 1713 (60)
 Post-operative 674 (23)
 Trauma 479 (17)

Chronic underlying disease (%) 
 Cirrhosis 12
 Cardiovascular 5
 Respiratory 
 Renal 6
 Immunosuppression 9

APACHE II, mean (SD) 21 (10)

SAPS II, mean (SD) 41 (20)

ISS, trauma patients, mean (SD) 29 (13)

ICU mortalitya (%) 21

Hospital mortalitya [% (95% CI)] 31 (29–33)

Predicted mortalitya (%) 
 MPM II0 33
 SAPS II 32
 APACHE II 36
 MPM II24 37
aMortality figures are given after excluding burns, re-
admissions and brain dead patients. 
SD = standard deviation; CI = confidence interval.
APACHE II = acute physiology and chronic health 
evaluation II score. 
SAPS II = simplified acute physiology score II. 
MPM = mortality probability model. 
ISS = injury severity score.
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calendar and therefore moves 11 days 
backwards on the Gregorian calendar every 
year). 

To meet these challenges, the govern-
ment mobilizes large resources to these 
areas during the haj season. The Ministry 
of Health has 14 permanent hospitals and 
7 seasonal hospitals in the haj area, with a 
total of 5185 beds [7]. Other government 
sectors, such as the National Guard and the 
Armed Forces have additional facilities. In 
these hospitals, ICUs are well represented—
up to 30% of hospital beds—reflecting the 
great demand for this service. To meet the 
increased needs, health care professionals 
are mobilized from all over the country and 
others are recruited from abroad. All ICUs 
during the haj are run as closed units with 
24-hour on-site intensivist coverage. For 
the management of heatstroke, hospitals are 
equipped with special cooling units (Mecca 
body-cooling units). Based on the available 
statistics from 1990–1999, the incidence of 
heatstroke peaked at 1174 cases in 1 day, the 
day of Arafat of 1412 AH (June 10, 1992), 
compared with 9 cases in 1419 AH (March 
26, 1999) [6]. 

Professional organization, 
training and research

So far, there is no national organization 
for critical care in Saudi Arabia. However, 
citywide ICU clubs have been established 
to serve as professional forums to discuss 
clinical cases and local research.

Active steps are being taken in train-
ing physicians in critical care through 

government scholarships to countries 
where the discipline is more developed 
and through the establishment of local 
fellowship programmes, 3 of which are 
currently operating in the capital, Riyadh. 

In addition, training courses such as 
Advanced Cardiac Life Support, Advanced 
Trauma Life Support, the Fundamental 
Critical Care Support course, and others are 
given regularly throughout the country.

More emphasis is being placed on 
critical care research. Heatstroke research 
emerging from Saudi Arabia is well re-
presented in the medical literature [15–17]. 
Other areas of research include mortality 
prediction outcome studies [18,19], end-of-
life issues [20–22] and resource utilization 
[23,24]. 

The way forward

Critical care in Saudi Arabia has the elements 
needed for success. In fact, the performance 
of some of the tertiary care ICUs parallels 
that of similar units in industria-lized 
countries. However, there is still more to 
be done. Forming a professional national 
critical care organization is urgently needed 
to establish practice standards. Research is 
fundamental in the process of development. 
Continuous education of those working 
in remote areas is essential to ensure that 
their practice is up to standard. It is the 
duty of qualified intensivists to spread their 
experience and raise the level of practice, 
a responsibility that should never be 
underestimated. 
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ABSTRACT A study was carried out on 57 patients with chronic renal failure in a hospital in Kerman city, 
Islamic Republic of Iran. Blood samples were taken before and after haemodialysis to measure blood 
urea nitrogen and serum creatinine, triiodothyronine (T3) and thyroxine (T4) levels. Findings revealed 
that before dialysis T4 in 11 cases and T3 in 29 cases were lower than the normal range, but after 
haemodialysis only 3 cases for T4 and 15 cases for T3 were lower than normal levels. The remaining 
cases reverted to normal state. We suggest that a feedback relationship exists between the major end 
catabolic products (creatinine and blood urea nitrogen) and thyroid hormone serum levels. 

Les taux de créatinine, d'azote uréique sanguin et d’hormones thyroïdiennes avant et après une 
hémodialyse
RÉSUMÉ Une étude a été réalisée sur 57 patients atteints d’insuffisance rénale chronique dans un 
hôpital de la ville de Kerman (République islamique d’Iran). On a prélevé des échantillons sanguins 
avant et après une hémodialyse pour mesurer les taux d’azote uréique sanguin, de créatinine sérique, 
de triiodothyronine (T3) et de thyroxine (T4). Les résultats ont indiqué que la T4 et la T3 étaient infé-
rieures aux valeurs normales pour 11 cas et 29 cas respectivement avant la dialyse, et que 3 cas pour 
la T4 et 15 cas pour la T3 seulement avaient des valeurs inférieures à la normale après l’hémodialyse. 
Les autres cas sont revenus à un état normal. Ceci nous donne à penser qu’une relation de rétroaction 
existe entre les principaux produits cataboliques finals (créatinine et azote uréique sanguin) et le taux 
sérique d’hormones thyroïdiennes.  
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Introduction

Endocrine abnormalities in patients with 
chronic renal failure are well documented 
[1]. Previous studies using thyroid function 
test shows lower thyroid hormone concen-
trations in haemodialysed patients [1–6]. 
Studies have shown that patients with urae-
mia may manifest some varie-ties of hor-
monal abnormality, including decreased 
serum concentrations of thyroid and gonad-
al hormones and increased serum levels of 
growth hormone and prolactin [5–8]. Secre-
tion of thyroid hormones and their metabo-
lism in humans are controlled at 2 levels: 
the hypothalamic–pituitary–thyroid nega-
tive feedback axis controls thyroidal secre-
tion, while extra-thyroidal tissues regulate 
the production of triiodothyronine (T3) and 
are responsible for thyroid hormone degra-
dation [5–7]. The thyroid gland produces 
thyroxine (T4) but only 20% of the most 
metabolically active thyroid hormone T3 
and 5% to 8% of the calorigenically inactive 
reverse T3 (RT3) hormone and T4 in tissues 
such as liver, kidneys and muscles [8,9].

Haemodialysis employs the process of 
diffusion across a semi-permeable mem-
brane to remove excretion products and 
excess fluids from the blood, while adding 
desirable components [2]. Regular periodic 
haemodialysis may reverse dynamic thyroid 
function. 

The aim of this study was to compare 
the serum levels of thyroid hormones T3 
and T4 with blood urea nitrogen (BUN) 
and creatinine serum levels in patients 
with chronic renal failure, before and after 
haemodialysis. 

Methods

The study took place at Shafa Hospital in 
Kerman city, Islamic Republic of Iran in 
February 2002. The initial study group was 

67 patients with chronic renal failure who 
had been receiving weekly haemodialysis 
for more than 1 year. 

A standard form was filled for each 
patient with age, sex, duration of dialysis, 
family history and signs of any other dis-
ease. Two blood samples was taken from 
each patient, 1 immediately before and 1 
immediately after haemodialysis. The mean 
time of dialysis was 3 hours.

Standard methods were used to measure 
serum levels of creatinine, BUN, T3 and T4 
by routine biochemical and radioimmuno-
assay tests (Embee Diagnostics, Delhi). The 
normal range for T3 levels in our laboratory 
was 80–200 ng/dL and for T4 levels was 
4.5–12.0 μg/dL

This study was planned to have 80% 
power to detect thyroid hormone serum 
levels at the 5% significance level. Means 
and standard deviation (SD) were presented 
for comparing groups before and after 
haemodialysis. The data were analysed 
using Epi-Info, version 6. The relationship 
between creatinine or BUN and thyroid 
hormone levels was statistically analysed 
using analysis of variance and Mantel-
Haenszel and Fisher Exact tests; the level 
of significance was P < 0.05.

Results

Of the 67 dialysis patients entered in the 
study, full data were obtained for 57 pa-
tients (31 males and 26 females). The mean 
serum BUN level was 102.8 mg/dL before 
and 31.4 mg/dL after haemodialysis (Table 
1). Mean serum creatinine levels were 11.3 
mg/dL and 4.7 mg/dL before and after 
haemodialysis respectively. Mean serum T3 
and T4 hormone levels were 78.0 ng/dL and 
6.2 μg/dL before and 102.5 ng/dL and 8.4 
μg/dL after haemodialysis respectively. 

Our findings showed that before dialysis 
T4 levels in 11 cases and T3 levels in 29 
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cases were lower than the normal range 
(Table 2). After haemodialysis, only 3 cases 
had T4 lower than the normal range and 15 
cases had below normal T3 serum levels. 
The remaining cases showed reversal of 
serum levels to normal ranges. 

Discussion

The aim of this study was to compare the se-
rum levels of thyroid hormones T3 and T4 
with BUN and creatinine levels in patients 
with chronic renal failure, before and after 
haemodialysis. Periodic blood dialysis was 

done in the Shafa Hospital centre by dialysis 
machine. Uraemia is based on recognition 
of a constellation of signs and symptoms 
with or without reduced urine output, but 
the serum levels of BUN and creatinine are 
always increased [7,8]. Our study showed 
the mean BUN level before and after 
haemodialysis was 102.8 mg/dL and 31.4 
mg/dL respectively, indicating that our di-
alysis machines were functioning properly. 
Injection of urine, urea or other retained 
toxic metabolites, and nephrectomy, would 
diminish catabolism and also the basal heat 
[6,10]. Elevation of serum urea nitrogen 

Table 1 Relation between blood urea nitrogen (BUN) and serum 
creatinine, triiodothyronine (T3) and thyroxine (T4) levels in 57 patients 
with chronic renal failure, before and after haemodialysis   

Variable  Before dialysis After dialysis Analysis of 
(normal range) Mean SD Mean SD variance

BUN (10–50 mg/dL) 102.8  49.0 31.4  27.0 P < 0.05

Creatinine (0.7–1.4 
 mg/dL) 11.3 4.2 4.7  2.7 P < 0.05

T3 (80–200 ng/dL) 78.0 26.5 102.5  42.0 P < 0.05

T4 (4.5–12.0 µg/dL) 6.2 2.1 8.4  2.4 P < 0.05
SD = standard deviation. 

Table 2 Serum levels of thyroxin (T4) and triiodothyronine (T3) in 57 
patients with chronic renal failure, before and after dialysis  

Variable  Before  After  Mantel–Haenszel test
(normal range) dialysis dialysis
  No.  No. 

T4   χ2 = 6.08, P = 0.047
 Low (< 4.5 µg/dL) 11 3 
 Normal (4.5–12.0 µg/dL) 44 51 
 High (> 12.0 µg/dL) 1 3 
 Total 56 57 

T3   χ2 = 8.22, P = 0.004
 Low (< 80 ng/dL)  29 15 
 Normal (80–200 ng/dL)  25 41 
 High (> 200 ng/dL) 0 0 
 Total 54 56 
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and creatinine occurs late in the course of 
renal failure. Dialysis usually returns body 
temperature to the normal range [10]. In our 
study, before haemodialysis, T3 and T4 se-
rum levels were 78.0 ng/dL and 6.2 μg/dL, 
whereas they increased to 102.5 ng/dL and 
8.5 μg/dL after haemodialysis, respectively. 
Increased serum levels of toxic compounds 
in our dialysis patients caused diminishing 
serum levels of thyroid hormones following 
damage to the thyroid gland. Low thyroid 
secretion can decrease protein catabolism 
and low BUN stimulates catabolism by 
secretion of thyroid hormones. 

The finding that the sera of patients with 
uraemia can exert toxic effects in a variety 
of biologic test systems has motivated 
a search to identify the responsible toxin. 
Kokot et al. made a case–control study 
on the long-term effect of erythropoietin 
therapy on plasma levels of thyrotropin and 
thyroxine hormone in haemodialized pa-
tients [1]. They showed that erythropoietin 

therapy cannot change plasma concentra-
tions of T3 hormone but is able to induce 
a significant increase in plasma levels of 
T4 hormone [1]. In our study, 8 out of 11 
cases with low T4 hormone serum levels 
before dialysis had normal T4 levels after 
haemodialysis, suggesting that haemodi-
alysis activates secretion of thyroid gland 
and catabolism. Furthermore, 14 out of 29 
cases with low serum levels of T3 returned 
to normal levels after dialysis. A study of 9 
haemodialysis patients with iron overload, 
before and after iron depletion, showed that 
thyroid abnormalities improved in 8 cases 
after iron depletion [11]. 

We conclude that haemodialysis may 
have a positive feedback effect on thyroid 
gland secretions. The thyroid gland hor-
mones increase catabolic activities resulting 
an increase in creatinine and BUN levels, 
which in turn switch off the secretion of thy-
roid hormones by a feedback mechanism.
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Preventing chronic diseases: a vital investment
Chronic diseases - the major causes of premature adult deaths in all 
regions of the world - have been generally neglected on the interna-
tional health and development agenda. The above-mentioned global 
report on chronic diseases presents the latest scientific information 
and makes the case for increased and urgent action for chronic dis-
ease prevention and control. The report reviews the burden of chronic 
diseases, major risk factors and associated trends and represents an 
authoritative and state-of-the-art guide to effective and feasible inter-
ventions. The primary audience of the report is health planners and 
decision-makers as well as stakeholders who can influence multisec-
toral government action.
The publication can be obtained from: Marketing and Dissemina-
tion, World Health Organization, 20 Avenue Appia, 1211 Geneva 27, 
Switzerland (tel: +41 22 791 2476; fax: +41 22 791 4857; email: 
bookorders@who.int).



236 La Revue de Santé de la Méditerranée orientale, Vol. 12, No 1/2, 2006

�ملجلة �لصحية لشر< �ملتوسط، منظمة �لصحة �لعاملية، �ملجلد �لثا: عشر، �لعد8�9 ١-٢، ٢٠٠٦ 

Short communication

Distribution of malocclusion types 
in 7–9-year-old Iranian children
S.M. Danaie,1 Z. Asadi1 and P. Salehi1 

1Department of Orthodontics, Faculty of Dentistry, Shiraz University of Medical Sciences, Shiraz, Islamic 
Republic of Iran (Correspondence to S.M. Danaie: momenish@sums.ac.ir). 
Received: 11/11/02; accepted: 06/07/04

ABSTRACT This study assessed the malocclusion types, very severe crowding and need for serial 
extraction among a random sample of 7–9-year-old children in Shiraz, Islamic Republic of Iran. Of 
the 3776 children 30.6% had normal occlusion, 47.4% class I malocclusion, 13.7% class II division 1 
malocclusion (male/female ratio 3:2), 1.0% class II division 2 malocclusion (male/female ratio 3:1) and 
2.1% class III malocclusion. Among the children examined, 47.9% had crowding problems and 14.7% 
of them had class I malocclusion with very severe crowding—more girls (17.3%) than boys (12.1%). 
No correlation was observed between the types of malocclusion and family size, parents’ occupation 
or level of education.

Distribution des types de malocclusions chez des enfants iraniens âgés de 7 à 9 ans
RÉSUMÉ La présente étude a évalué les types de malocclusions, l’encombrement très sévère et le 
besoin d’extraction en série dans un échantillon aléatoire d’enfants âgés de 7 à 9 ans à Chiraz (Répu-
blique islamique d’Iran). Sur les 3776 enfants, 30,6 % présentaient une occlusion normale, 47,4 % une 
malocclusion de classe I, 13,7 % une malocclusion de classe II division 1 (rapport des sexes masculin/
féminin de 3:2), 1,0 % une malocclusion de classe II division 2 (rapport des sexes masculin/féminin de 
3:1) et 2,1 % une malocclusion de classe III. Parmi les enfants examinés, 47,9 % avaient des problèmes 
d’encombrement et 14,7 % présentaient une malocclusion de classe I associée à un encombrement 
très sévère – davantage chez les filles (17,3 %) que chez les garçons (12,1 %). Aucune corrélation n’a 
été observée entre les types de malocclusions et la taille de la famille, la profession des parents ou le 
niveau d’instruction. 
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Introduction

Severe malocclusions including irregular 
teeth can affect a person’s emotions and 
self-confidence. Differences in malocclu-
sion characteristics between different coun-
tries would be expected because of dif-
ferences in racial and ethnic composition. 
Many studies in the United States of Ame-
rica (USA) have determined the percentage 
of children who would fall into Angle’s 
4 groups: 30% having Angle’s normal oc-
clusion, 50% to 55% class I malocclusion, 
15% class II malocclusion and < 1% class 
III malocclusion [1]. According to El-Man-
goury and Mostafa, 25% of children in Den-
mark were class II, with class III problems 
most prevalent among oriental populations 
[2]. 

Prompt diagnosis of teeth irregulari-
ties and preventive measures can prevent 
intense malocclusions developing in the fu-
ture [1]. “Serial extraction”, first described 
by Kjellgren, called “guidance of eruption” 
by Hotz, is an interceptive process for 
correcting discrepancies between tooth 
size and arch size [3–12]. It can reduce the 
need for appliances, the treatment time, 
the cost of treatment, discomfort for the 
patients and potential iatrogenic sequelae. 
During the serial extraction, guidance of the 
eruption of permanent teeth leads to proper 
formation of periodontal fibres. As a result, 
orthodontic treatment will be more stable, 
and relapse after treatment will be reduced 
[4]. Different criteria for selecting patients 
for serial extraction have been suggested 
[6–12]. 

This study was undertaken to determine 
the distribution of malocclusion types, the 
prevalence of very severe dental crowding 
and the need for serial extraction due to den-
tal crowding in Iranian children in Shiraz. 

Methods

In 2001, a prospective study was performed 
on a random selection of 3776 out of 
280 000 primary school students (146 000 
males and 135 000 females) in Shiraz city, 
southern Islamic Republic of Iran. The 
pupils were selected using multi-stage 
cluster sampling from the 4 districts of 
education in the city of Shiraz, each with 
20–25 junior high schools. Two schools 
were randomly selected from each districts. 
In those schools the students who agreed 
to participate and matched the following 
criteria were selected: (1) aged 7–9 years, 
(2) having no proximal caries, restorations 
or early extraction of deciduous teeth, (3) 
receiving no orthodontic treatment, (4) 
healthy and (5) showing good cooperation 
during examination. The first stage of data 
collection was carried out by a dentist 
referring to schools and the second stage was 
completed by a specialist in the Orthodontics 
Department of Shiraz University of Medical 
Sciences. All examiners were trained before 
the start of the study. 

The clinical data was collected a ques-
tionnaire containing 2 parts. The first 
was for demographic data: name, family 
size, occupation and parents’ educational 
level. The second part recorded specific 
information such as occlusion categories, 
the assessment of crowding and presence 
or absence of very severe crowding. Very 
severe crowding was defined as cases with 
any 2 of the following signs: crowded 
mandibular incisor teeth with at least 5 mm 
space deficiency in each quadrant; maxil-
lary mandibular alveolar dental protrusion 
without interproximal spacing; midline 
displacement of the permanent mandibular 
incisors; bilateral primary mandibular ca-
nine exfoliation; splaying of the permanent 
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maxillary or mandibular incisor teeth; gin-
gival recession on the labial surface of the 
prominent mandibular incisor; or ectopic 
eruption of the permanent maxillary first 
molars [3]. 

Children who showed 2 of the signs 
of very severe crowding were referred to 
a dental clinic for a consultation with the 
orthodontist. These students were visited 
and followed up and treated later.

The data were then analysed using chi-
squared tests.

Results

Our results showed the distribution of dif-
ferent malocclusion types were as follows: 
30.6% class I normal occlusion; 47.4% 
class I malocclusion; 13.7% class II divi-
sion 1 malocclusion; 1.0% class II division 2 
malocclusion and 2.1% class III malocclu-
sion (Table 1). 

Table 1 shows the distribution of maloc-
clusions by sex. Class II division 2 maloc-
clusion in boys was 3 times more common 
than in girls and the primary dentition in 
boys was 1.2 times more than girls in the 
same age. The difference was statistically 
significant (P < 0.001). 

Of 1791 students with class I maloc-
clusion, 332 (18.5%) were referred to a 

specialist and 263 (14.7%) of them showed 
the symptoms of very severe crowding, able 
to be treated by serial extraction. 

Crowding was detected in 47.9% of 
children (males 47.0%, females 48.9%). 

Discussion

In our study, there was no significant dif-
ference between the sexes except for class 
II division 1 and class II division 2 maloc-
clusions, which were more common in boys 
than girls. The prevalence of class I maloc-
clusion was 47.4% which was comparable 
with Lauc’s study on 224 children (47.3% 
for class I malocclusion) [13]. However, 
their prevalence of class II and class III 
malocclusion (45.1% and 5.4% respec-
tively) was greater than that in our study. 
The differences might be due to age differ-
ences, environmental factors, genetic and 
nutritional influences; Lauc showed that 
those with a higher rate of inbreeding and 
traditional diet had more class II malocclu-
sions than the general population. A study 
on 3–5-year-old nursery schoolchildren 
showed a higher proportion of class I dental 
malocclusions (77.3%) and lower class III 
[14]. Decrease in class II malocclusions 
(13.3%) from the age of 3 to 5 years was 

Table 1 Distribution of malocclusion types in 7–9 year old Iranian children  

Dentition and  Female Male Total
malocclusion types No. % No. % No. %

Primary dentition 86 4.5 106 5.6 192 5.1

Mixed dentition      
 Class I normal occlusion 608 32.1 547 29.1 1155 30.6
 Class I malocclusion 951 50.2 840 44.7 1791 47.4
 Class II division 1 196 10.3 323 17.2 519 13.7
 Class II division 2 10 0.5 29 1.5 39 1.0
 Class III 44 2.3 36 1.9 80 2.1

Total 1895 100.0 1881 100.0 3776 99.9
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related to environmental factors such as 
thumb-sucking. 

Although not examined in the pres-
ent study, class II malocclusion may have 
increased due to habits during this period 
such as pen-biting (or other signs of anx-
iety) or tongue thrust during the transition 
from primary to permanent dentition. In a 
similar study performed on 2032 students 
(9–11 years old), the prevalence of class III 
malocclusion was 2.2% [15] and in another 
study which was performed on 632 students 
aged 13–15 years in 1995, the prevalence 
of malocclusion types was 9.7%, 61.0%, 
18.0%, 3.3% and 4.5% for class I normal 
occlusion, class I malocclusion, class II 
division 1, class II division 2 and class III, 
respectively [16]. This difference between 
the prevalence of class III malocclusion 
might be due to the difference in the age 
and number of students in both studies. 
Cessation of the growth period might be 
considered as one of the causes. Also en-
vironmental factors might lead to a normal 
occlusion to be changed first functionally 
and second skeletally into other kinds of 
malocclusion.

Schopf showed the prevalence of class 
III malocclusion on 6–7-year-old children 
was 1.9% which is comparable with our 
study [17]. In Schopf’s study in 19.6% of 
the children, a supporting zone was reduced, 
which necessitated interceptive measures 
such as the insertion of a space maintainer 
or extraction therapy. In another study, Lip-
pold et al. reported the prevalence of class 
I malocclusion to be 63%, and class II and 
class III to be 32% and 5%, respectively, 
which is higher than our study [18]. They 

showed a potential correlation between 
weak body posture and class II malocclu-
sion [18].

The prevalence of class II malocclu-
sion, which was reported by Proffit to be 
15%–20%, was 14.7% in our study [1]. The 
amount of crowding in our study (47.9%) 
was comparable with a study in the USA 
in 1960 on a population of 8000 children 
aged 6–11 years, 40% of whom showed 
crowding [9]. In the present study, about 
12.1% of boys and 17.3% of girls with class 
I malocclusion had very severe crowding 
which needed serial extraction. In Buschang 
and Shulman’s study of 9044 untreated 
patients 15–50 years old in the USA, 40% 
had moderate to severe irregularity that is 
comparable with the results of our study 
[19]. Considering the fact that 1.5 times 
more girls than boys were referred in our 
study, this difference could be justifiable. 

The results of this study can be used by 
health authorities. If health instructors at 
schools notice any severe crowding among 
children, they can refer them to dentists and 
later to orthodontist if there is severe space 
deficiency, thereby deciding about serial 
extraction treatment. In this way, more chil-
dren can be treated less expensively. 
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Introduction

Cryptococcus neoformans is an encapsula-
ted yeast ubiquitous in nature which, when it 
infects humans, typically causes pulmonary 
disease and occasionally meningitis [1]. 
Serotyping of the organism has identified 3 
main varieties: C. neoformans var. grubii 
(serotype A), C. neoformans var. neofor-
mans (serotype D) and C. neoformans var. 
gattii (serotypes B and C) [2]. Serotypes 
A and D have been isolated throughout 
the world and have been associated with 
birds [1]. While C. neoformans var. gattii 
has been more frequently associated with 
disease in tropical and subtropical areas, 
infections throughout the world, including 
the United States and Europe, have been 
reported [3,4]. Eucalyptus trees appear to 
be the principle reservoir for the organism 
but the infection has been diagnosed in 
areas lacking eucalyptus, indicating that 
other environmental sources exist [3,5]. 
However, prolonged incubation periods can 
make it difficult to identify the true sources 
of exposure [6]. 

Cryptococcosis has rarely been reported 
from Egypt although a number of factors 
would predict the country to be an area 
where the fungus would be common. In 
the current report, we describe the first 
case of Cryptococcal neoformans var. 

gattii serotype (B) from Egypt, in a patient 
positive for human immunodeficiency virus 
(HIV). Future work should be performed 
to better understand the epidemiology and 
prevalence of cryptococcal disease within 
the region.

The case

A 38-year-old Egyptian male was reported 
to be in excellent health until 2 weeks before 
hospitalization when he developed fever 
and confusion which, over the ensuing 48 
hours, progressed to visual hallucinations 
along with urinary incontinence. The day 
prior to admission, the patient developed 
a cough, neck stiffness and tonic–clonic 
seizures leading him to seek medical at-
tention. The patient had no known pet or 
animal exposures but many pigeons were 
reported to live near his home. The patient 
lives in the Nile river delta, an area where 
eucalyptus trees are common. The patient 
reported no recent travels, denied any high-
risk behaviour and had no history of blood 
transfusions. 

The patient was thin, moderately ill 
with an altered mental state, oriented only 
to person. He had an oral temperature of 
39 ºC, pulse of 120 beats/minute and a blood 
pressure of 110/80 mmHg. The patient had 
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marked nuchal rigidity and diminished deep 
tendon reflexes but the physical examina-
tion was otherwise unremarkable.

The peripheral white blood cell count 
was 2600 cells/mm3 with 89% polymorphs, 
10% lymphocytes and 1% monocytes. 
Analysis of the cerebral spinal fluid (CSF) 
revealed a white cell count of 30 cells/mm3 
(46% polymorphs), a protein level of 92 
mg/dL and glucose of 13 mg/dL. Gram 
stain and Ziehl–Nielsen stain of the CSF 
were negative. A tuberculin skin test was 
non-reactive and 3 induced sputum samples 
were normal. A serum HIV enzyme-linked 
immunosorbent assay (ELISA) test was 
positive and confirmed by Western blot. 
A computerized tomography scan of the 
brain revealed mild ventricular dilatation 
along with a hypodensity in the deep left 
parietal region. 

A diagnosis of bacterial meningitis was 
made and parenteral ampicillin and chlo-
ramphenicol were administered. Two days 
later, due to lack of clinical improvement, 
an aliquot of the admission CSF was tested 
and found to have a cryptococcal antigen 
titre of 1:8192 (Crypto-LA, Wampole Labo-
ratories, Cranbury, New Jersey, USA). The 
following day, the laboratory notified the 
clinicians that C. neoformans was isolated 
from the CSF. Using the Crypto Check kit 
(Iatron Laboratories, Japan), the isolate was 
sub-grouped and found to be C. neoformans 
var. gattii (serotype B). 

Therapy was changed to amphotericin 
B (0.5 mg/kg/day), and over the ensuing 
3 weeks the patient become afebrile, his 
mental status improved significantly and his 
CSF culture became sterile. In addition, the 
CSF cryptococcal antigen titre decreased 
to 1:4096. At this time, the patient left the 
hospital against medical advice and, despite 
numerous attempts to contact him, was lost 
to further follow-up.  

Discussion

C. neoformans var. gattii has usually been 
isolated from patients without obvious im-
mune problems, unlike other varieties of C. 
neoformans, which more commonly cause 
disease in immunocompromised patients, 
especially patients with HIV [7]. The rarity 
of C. neoformans var. gattii in immunocom-
promised patients remains unexplained. 
One possibility is that people have a rela-
tive lack of exposure to C. neoformans var. 
gattii as compared to C. neoformans var. 
neoformans. However, in a report from 
Australia where both varieties of the fungus 
are common, C. neoformans var. gattii was 
still principally isolated from patients with 
apparently intact immune systems [8]. This 
suggests an alternative explanation in which 
disease with C. neoformans var. gattii is 
in part related to an intact immune system 
reaction to the fungus [2]. However, as 
demonstrated by the present case, where the 
patient is infected with HIV, the fungus can 
cause an infection regardless of the immune 
status of the patient. 

C.  neoformans has been isolated from 
the environment in Egypt including from 
the flower of the Eucalyptus camaldulensis 
variety [9,10]. However, reports of infec-
tions in humans in Egypt, particularly 
meningitis, are rare. The largest reported 
outbreak to date was an autopsy series 
which isolated C.  neoformans var. neo-
formans from the meninges of 4 patients 
who had died of meningitis [11]. To our 
knowledge, the present case is the first 
isolate of C. neoformans var. gattii known 
to have been associated with human disease 
in Egypt.

Cryptococcal meningitis is typically 
a sub-acute infection with patients com-
plaining of 2–4 weeks of headache, fever, 
lethargy, coma or memory loss prior to 
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diagnosis [2]. Definitive differentiation 
between the varieties of C. neoformans is 
not possible using only clinical criteria. 
However, certain features may suggest 
C. neoformans var. gattii is the causative 
agent. Intracerebral cryptococcomas appear 
to be more commonly associated with C. 
neoformans var. gattii [7]. Additionally, a 
more severe and aggressive clinical course 
than expected may lead the clinician to 
suspect C. neoformans var. gattii [12]. 
While response to therapy may be slower 
and morbidity greater in patients infected 
with C. neoformans var. gattii, mortality 
is higher in patients infected with C. neo-
formans var. neoformans [13].  The reason 
for the discrepancy between morbidity and 
mortality caused by the 2 varieties of C. 
neoformans is unclear, but may be because 
C. neoformans var. gattii occurs more com-
monly in otherwise healthy patients while 
C. neoformans var. neoformans occurs 
more often in patients with underlying im-
mune problems.

C. neoformans can be diagnosed from 
stains, cultures or latex agglutination 
tests but speciation requires specia-
lized growth media or capsular serotyping. 
C. neoformans var. gattii typically produce 
green-pigmented colonies on Staib niger 
seed (Guizotia abyssinica) agar media and if 
grown in tryptophan-containing media will 
produce a brown pigment. Additionally, C. 

neoformans var. gattii can use glycine as a 
sole carbon source, whereas cryptococcal 
serotypes A and D generally cannot [14]. 
When C. neoformans var. gattii is grown 
on agar containing L-canavanine, glycine 
and bromothymol blue, alkalinization of 
the medium results from the ammonia 
released during glycine degradation and 
causes the agar to turn blue in contrast to 
cryptococcal serotypes A and D where the 
medium remains yellow [14,15]. At the 
molecular level, C. neoformans var. gattii 
can be differentiated from other cryptococci 
by analysis of DNA base composition and 
sequence homology [5].

The Crypto Check kit (Iatron) was used 
for speciation of the isolate recovered from 
our patient. The test is a simple and practical 
method to differentiate cryptococci using 5-
factor sera. The sensitivity and specificity of 
the test can be further increased by using it 
in conjunction with the phenol oxidase test 
and nitrate reduction test [16].

In conclusion, we report the first known 
human case of C. neoformans var. gattii in 
Egypt. Cryptococcal meningitis in Egypt 
is rarely diagnosed but this may be due 
to inadequate investigation rather than 
absence of the organism. C. neoformans 
should be considered as a cause of menin-
gitis in Egypt, especially in a patient with 
unexplained, chronic meningitis that is not 
responding to conventional therapy.

References

1. Levitz SM. The ecology of Cryptococ-
cus neoformans and the epidemiology 
of cryptococcosis. Reviews of infectious 
diseases, 1991, 13:1163–9.

2. Perfect JR, Casadevall A. Cryptococ-
cosis. Infectious disease clinics of North 
America, 2002, 16:837–74.

3. Kwon-Chung KJ, Bennett JE. Epide-
miologic differences between the two 

varieties of Cryptococcus neoformans. 
American journal of epidemiology, 1984, 
120:123–30.

4. Kwon-Chung KJ et al. Virulence, sero-
type, and molecular characteristics of 
environmental strains of Cryptococcus 
neoformans var. gattii. Infection and im-
munity, 1992, 60:1869–74.



244 La Revue de Santé de la Méditerranée orientale, Vol. 12, No 1/2, 2006

�ملجلة �لصحية لشر< �ملتوسط، منظمة �لصحة �لعاملية، �ملجلد �لثا: عشر، �لعد8�9 ١-٢، ٢٠٠٦ 

5. Chen SC et al. Cryptococcus neoformans 
var. gattii infection in northern Australia: 
existence of an environmental source 
other than known host eucalypts. Trans-
actions of the Royal Society of Tropical 
Medicine and Hygiene, 1997, 91:547–50.

6. Hajjeh RA, Brandt ME, Pinner RW. Emer-
gence of cryptococcal disease: epide-
miologic perspectives 100 years after its 
discovery. Epidemiologic reviews, 1995, 
17:303–20.

7. Sorrell TC. Cryptococcus neoformans va-
riety gattii. Medical mycology, 2001, 39:
155–68.

8. Chen S et al. Epidemiology and host- and 
variety-dependent characteristics of infec-
tion due to Cryptococcus neoformans in 
Australia and New Zealand. Australasian 
Cryptococcal Study Group. Clinical infec-
tious diseases, 2000, 31:499–508.

9. Soliman A et al. Cryptococcal meningi-
tis in Cairo, Egypt: report of five cases. 
Transactions of the Royal Society of 
Tropical Medicine and Hygiene, 1995, 89:
410.

10. Abdel-Salam HA. Characterization of 
Cryptococcus neoformans var. neofor-
mans serotype A and A/D in samples 
from Egypt. Folia microbiologica, 2003, 
48:261–8.

11. Girgis NI et al. Fatal cryptococcal menin-
gitis in four Egyptian patients. Ain Shams 
medical journal, 1985, 36:93–9.

12. John R, Perfect AC. Cryptococcosis. In-
fectious disease clinics of North America, 
2002, 16:837–74.

13. Speed B, Dunt D. Clinical and host dif-
ferences between infections with the two 
varieties of Cryptococcus neoformans. 
Clinical infectious diseases, 1995, 21:
28–34; discussion 35–6.

14. Min KH, Kwon-Chung KJ. The biochemi-
cal basis for the distinction between the 
two Cryptococcus neoformans varieties 
with CGB medium. Zentralblatt fur Bak-
teriologie, Mikrobiologie, und Hygiene. 
Series A, 1986, 261:471–80.

15. Kwon-Chung KJ et al. Urease inhibition by 
EDTA in the two varieties of Cryptococ-
cus neoformans. Infection and immunity, 
1987, 55:1751–4.

16. Kabasawa K et al. Evaluation of a new 
method for identification of Cryptococ-
cus neoformans which uses serologic 
tests aided by selected biological tests. 
Journal of clinical microbiology, 1991, 29:
2873–6.



Eastern Mediterranean Health Journal, Vol. 12, Nos 1/2, 2006 245

�ملجلة �لصحية لشر< �ملتوسط، منظمة �لصحة �لعاملية، �ملجلد �لثا: عشر، �لعد8�9 ١-٢، ٢٠٠٦ 

Case report

Unusual association between renal 
tubular acidosis and Chilaiditi 
syndrome: a case report
N. Younes1 and M. Sbeih1 

1Department of Surgery Faculty of Medicine, University of Jordan, Amman, Jordan (Correspondence to N. 
Younes: niyounes@ju.edu.jo).
Department of Surgery, Faculty of Medicine, University of Jordan, Amman, Jordan.
Received: 01/12/03; accepted: 15/08/04

Introduction

In 1911 Demetrius Chilaiditi described the 
radiographic findings of hepatodiaphrag-
matic interposition of the colon in 3 cases, 
a syndrome which now bears his name [1]. 
The incidence of this anomaly in the general 
population ranges from 0.025% to 0.28% 
[2–4]. Typically this is an incidental radio-
graphic finding, often asymptomatic; how-
ever, abdominal pain, distension, vomiting, 
anorexia, constipation have been reported 
in the clinical presentation of this rare syn-
drome [5,6].

Volvulus of the colon, post-necrotic 
cirrhosis, obesity, congenital hemihyper-
trophy, mental retardation, pulmonary lob-
ectomy and upper endoscopy are reported 
to be associated with Chilaiditi syndrome 
[5–11]. We report the first case of Chilaiditi 
syndrome caused by adynamic ileus result-
ing from hypokalaemia induced by renal 
tubular acidosis.

Case report

A 60-year-old man presented with a pro-
gressive abdominal pain, vomiting and 
distension of 6 hours duration. The patient 

was dehydrated but afebrile. The abdo-
men was diffusely tender and distended, 
bowel sounds were sluggish and there 
was no guarding or rigidity. His past his-
tory was significant for severe duodenitis, 
chronic diarrhoea, hypokalaemia and meta-
bolic acidosis. Erect and supine abdominal 
radiographs revealed distended bowel loops 
(Figure 1) and air under the right hemi-
diaphragm (Figure 2). Laboratory studies 
showed that a white blood cell count of 1.43 
× 109/L (normal range 0.4–1.0 × 109/L); 
serum potassium level 2.8 mmol/L (normal 
3.5–5.0 mmol/L); and serum bicarbonate 
level 11.0 mmol/ L (normal 18–22 mmol/ L). 
The patient was diagnosed to have perfo-
rated viscous. The patient was given intra-
venous fluids and potassium to correct his 
metabolic acidosis and hypokalaemia. At 
laparotomy, the patient was found to have 
hugely distended bowel loops extending 
from the ligament of Treitz down to the 
rectum. The right colic (hepatic) flexure 
was interpositioned between the right 
hemidiaphragm and the liver. There was 
no perforation, and the rest of the abdomen 
was normal.

Mobilization of the right hepatic 
flexure back to its anatomical site and 
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a cecostomy was performed through the 
appendiceal stump. The patient continued 
to have metabolic acidosis and severe 
hypokalaemia post-surgery for which a 
nephrology consultation was obtained and 
the patient was diagnosed as a case of renal 
tubular acidosis (Table 1). The patient was 
kept on high doses of intravenous potassium 
(90 mEq/day) to maintain a normal serum 
concentration of potassium. The patient 
improved slowly, with oral feeding re-
established on the 5th postoperative day, and 
he was discharged on the 7th postoperative 
day. The patient developed 2 similar attacks 
of pain and distension which responded to 
medical treatment in the month following 
discharge.

Discussion

Hepatodiaphragmatic interposition of 
the bowel is a rare cause of air under the 
diaphragm and is termed Chilaiditi sign, 
or Chilaiditi syndrome when it results in 
symptoms [1]. Several associated condi-
tions have been reported with Chilaiditi 
syndrome; volvulus of the transverse colon, 
post-necrotic cirrhosis, obesity and upper 
endoscopy [5–11]. Hypokalaemia is a re-
cognized cause of hypomotility of the bowel 
and can lead to adynamic ileus. In this case, 
the cause of ileus was severe hypokalaemia 
resulting from type-1 renal tubular acidosis. 
The causes of renal tubular acidosis include 
hereditary disorders, autoimmune diseases 
and certain drugs such as amphotericin 
B, lithium and analgesics. None of these 
causes could be established in this patient 
[12].

Figure 1 Plain roentgenogram of the 
abdomen revealing distended small and 
large bowel lobes

Figure 2 Chest radiograph showing elevation 
of the right hemidiaphragm, distended 
hepatic flexure and downward displacement 
of the liver (Chilaiditi sign). Notice the 
presence of haustra or valvulae conniventes 
in the hepatodiaphragmatic space (white 
arrow)
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The association of air under the dia-
phragm in a patient presenting with acute 
abdomen, raised the possibility of bowel 
perforation. The presence of abdominal 
tenderness and leukocytosis supported this 
diagnosis and led to operative intervention. 
To our knowledge, the development of 
Chilaiditi syndrome as a complication of 
severe hypokalaemia from renal tubular aci-
dosis has not been reported in the English 
language literature. Because of its rarity, 
Chilaiditi sign is often confused with free, 
intra-abdominal gas which always indicates 
perforation of a viscous organ, such as 
perforation of peptic ulcer disease, diver-
ticulitis or malignant tumours. However, 
the presence of haustra or valvulae con-
niventes in the hepatodiaphragmatic space 
aids the distinction between intraluminal 
and free gas. The fixed gas echo under 
the right diaphragm on ultrasound and the 
absence of the levelling of an air fluid level 
in the left decubitus position should suggest 
intraluminal instead of free gas [11–14]. A 
computerized tomography of the abdomen 
showing the bowel between the liver and 

diaphragm confirms the diagnosis of Chi-
laiditi syndrome [15]. 

Patients with Chilaiditi syndrome often 
respond to non-operative treatments such 
as nasogastric decompression and laxatives 
[5,13]. However, in patients with suspected 
volvulus of the colon, stomach or the small 
bowel, surgical exploration of the abdomen 
is recommended [4,6,9,16].

In conclusion, Chalaiditi sign should 
be kept in mind in all patients presenting 
with air under the diaphragm and distended 
bowel loops. Recognizing bowel haustra-
tions in the hepatodiaphragmatic space con-
firms the diagnosis. Surgical management 
of these patients depends on the underlying 
etiology.
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