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The overall theme continues to be “This is 
hepatitis. Know it. Confront it”. The clock 
is ticking and action is needed now to 
protect a new generation from this hidden, 
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Editorial

Hepatitis B infection in Eastern Mediterranean 
Region: challenges and the way forward
Huma Qureshi 1

In all the countries of the World Health 
Organization’s (WHO) Eastern Medi-
terranean Region (EMR), hepatitis B 
infection is endemic [1]. In low-risk 
countries, hepatitis B infection oc-
curs in teenagers and young adults as 
a result of risky behaviours. Effective 
vaccination, better blood screening and 
proper sterilization/disinfection has 
contributed considerably in its control 

EMR countries, however, the infection 
tends to occur in infants and children 
from maternal–fetal transmission, 
close contacts from persons nursing 
the infected patient’s wounds and the 
percutaneous route (unsafe injections, 
improperly sterilized invasive medical 
devices and improperly screened blood 

endemic countries, the disease in chil-
dren is generally unrecognized because 
the signs and symptoms are negligible. 
These cases are unlikely therefore to 
be recorded in the surveillance data. 
As a result, endemic countries bear 
the brunt of hepatitis B infection as 
adult chronic disease, cirrhosis and 
its complications and hepatocellular 
carcinoma [5].

According to WHO and the Cent-
ers for Disease Control and Prevention 
(CDC) [1], the major interventions 
that can control the spread of hepatitis 
B include: a) Hepatitis B vaccination 
(universal immunization of all neonates, 
catch-up vaccination of all children who 
have missed the universal vaccination 
and vaccination of high-risk groups); 
b) Safe blood transfusion; c) Injection 
safety; d) Infection control including 

hospital waste management; and e) 
Surveillance for new cases.

Routine infant immunization pro-
grammes will ultimately achieve a wide 
coverage and increased immunity in the 
population and hence prevent disease 
spread and the chronic complications 
of hepatitis B infection [6]. Reduction 
in the prevalence of hepatitis B infec-
tion has already been reported from 
many highly endemic countries after 
the launch immunization programmes 
[7–11].

are achieved after vaccination which 
fall after some time but antibodies are 
boosted following exposure to hepatitis 

-
ly remain viable for 15 years and to date 
a booster dose is not recommended. 
Maternal–fetal transmission to infants 
born to HBsAg positive mothers can 
be drastically reduced with the admin-
istration of hepatitis B immune globulin 
(HBIG) and hepatitis B vaccine given 

The cost of treatment of hepatitis B 
infection and its complications is huge 
and cost–benefit studies show vaccina-
tion to be very cost-effective, even in 
low-endemic counties when compared 
with the treatment costs and life lost. 
However, although the cost of each 
hepatitis dose is less than US$ 1, with 

compared with the other 6 vaccines 
recommended by WHO and given 
through the Expanded Programme on 

concern of many developing countries.

While hepatitis B vaccine has been 
introduced into EPI in all countries of 
the Region except Somalia and South 
Sudan, only 14 countries give a dose 
at birth. Nonetheless, over 85% of in-
fants born in the Region have received 

although some countries are report-
ing low figures [15]. As well as infant 
immunization, WHO recommends 
vaccination of high-risk groups, such 
as health care workers; however, in 
most EMR countries health workers 
are either not vaccinated or not fully 
vaccinated [16,17].

An issue of concern in EMR coun-
tries is the viability of the vaccine at 
high temperatures as in most EMR 
countries, temperatures in summer 

the hepatitis B vaccine is thermosta-
ble and remains effective for 1 week at 

The challenges for hepatitis B vac-
cination in EMR are to achieve > 95% 
coverage in all neonates and to adminis-
ter catch-up vaccination to those not yet 
covered and adult vaccination of high-
risk groups, such as health workers. Each 
country should examine the reasons 
for low coverage at birth and address 
the issues accordingly and implement 
catch-up vaccination at schools, work 
places and homes. High-risk groups in 
particular need to be identified, moti-
vated and vaccinated.

For countries with unregulated 
blood banking, a national strategy 
should be implemented on a priority 
basis with standardization of testing kits. 

1Executive Director, Pakistan Medical Research Council, Islamabad, Pakistan.
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Unnecessary therapeutic injections 
should be discouraged by improving 
people’s perception about injections. 

Surveillance of hepatitis should be 
added in the health information and 
management system of EMR countries 

to identify new cases arising in the 
population as the ultimate aim is to stop 
emergence of new cases.
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Editorial

Hepatitis C in the Eastern Mediterranean Region
Gamal Esmat 1

Hepatitis C virus (HCV) infection 
is still one of the major causes of 
mortality and morbidity worldwide 
and is the main cause of liver cirrhosis, 
hepatocellular carcinoma and liver 
transplantation in developing countries 
[1]. The World Health Organization 

prevalence of the virus affecting more 

A clear geographical distribution of 
the virus exists due to many factors. The 
Middle East region is the geographical 
area traditionally consisting of south-
west Asia and parts of North Africa. This 
area shows a heterogeneous distribution 

estimated to have HCV infection in 
the countries of the Eastern Mediter-

close to the number of infected people 
in the Americas and Europe combined. 
The average overall prevalence in most 
countries of the Region ranges from 

which is considered to have the highest 
prevalence worldwide with an estimat-
ed 14.7% of the total population sero-
positive for HCV [4,5]. The epidemic 
of HCV in Egypt is always explained by 
the previous long use of parenteral anti-
schistosomal treatment campaigns for 

years in comparison with younger age 
categories [6]. No published data are 
available about the prevalence and risk 
factors of HCV transmission in some 
countries of the Region.

HCV has six major genotypes 
and the genetic diversity of HCV has 
been clearly linked to the geographic 

distribution of the virus in different 
populations, as well as in specific risk 
groups. Genotype is of clinical impor-
tance because of the impact it may have 
on the response to the current standard 
therapy for HCV, combined pegylated 
interferon and ribavirin. Genotype is 
also considered to be an important epi-
demiological marker as it may help trace 
the sources of infection and elucidate 
the possible modes of transmission [7]. 
The genotypes of HCV in Middle East 
countries take two main distribution 
patterns; the first is limited mostly to 
the Arab countries (except Jordan) 
with genotype 4 being predominant. 
The other pattern which exists in non-
Arab countries (Islamic Republic of 
Iran, Israel and Turkey) is characterized 
by the dominance of genotype 1 [8]. 
Although varying prevalence rates of 
genotype 4 have been reported in the 
Arab countries, it is noteworthy that 

Egypt [9]. Jordan, the Arab country that 
is the exception to this rule, shows a het-
erogeneous distribution of genotypes 

-
types in Middle East countries came 
from a study conducted to investigate 
genotypes of HCV in the Gaza Strip 
and southern Israel. The most common 

southern Israel and type 4 (78%) in the 
Gaza Strip, which is the same dominant 
genotype in Egypt [11]. Both preva-
lent genotypes in the region (4 and 1) 
were considered the genotypes most 
difficult to treat in terms of response 

to the standard therapy. Since the de-
velopment of new antiviral drugs and 
the approval of these drugs for manag-
ing genotype 1, response to treatment 
has improved for this genotype, leaving 
genotype 4 the most resistant type to 

The most challenging obstacles to 
managing HCV are the continuous 
transmission of infection due to lack 
of effective infection control measures 
and prevention programmes as well as 
the high cost of treatment. The finan-
cial burden of treatment in the Region 
is problematic in view of the limited 
resources of many of the countries. The 
expected directly acting antiviral drugs 
could add more to this in the near fu-
ture. An example of a relatively inte-
grated programme for managing HCV 

authorities launched the national con-
trol strategy for managing viral hepatitis. 
The programme aimed to improve 
access to HCV treatment through a 
specialized network of viral hepatitis 
treatment centres covering the entire 
country and providing antiviral treat-
ment at very affordable prices to people 
in need. Despite success in improving 
access to treatment and delivery of treat-

past few years, more programmes for 
preventing transmission and optimizing 
the treatment strategies provided are 

HCV remains a considerable chal-
lenge in the Middle East region impos-
ing both a health and a financial burden 
and more efforts are required to high-
light the problem and augment both 
prevention and treatment programmes.

1Professor of Tropical Medicine and Hepatology, Endemic Medicine Department, Cairo University, Cairo, Egypt and Director of the Viral Hepatitis 
Treatment Centers, Ministry of Health and Population, Cairo, Egypt .
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Prevalence of hepatitis B and C virus infections 
and their related risk factors in Libya: a national 
seroepidemiological survey
A.-N. Elzouki,1 M.-N. Smeo,2 M. Sammud,2 O. Elahmer,3 M. Daw,3 A. Furarah,3 A. Abudher 4 and M.K. Mohamed 5

ABSTRACT A high prevalence of hepatitis B (HBV) and C virus (HCV) infections has been reported among specific 
patient groups in Libya; a survey was thus designed to determine the extent of the problem at the national level. A multi-
stage sampling design covering all administrative areas of Libya was applied, covering > 65 000 individuals of all age 
groups. All subjects gave a blood sample and completed a questionnaire on demographic and risk behaviour data. The 
prevalence of HBV surface antigen (HBsAg) and anti-HCV were 2.2% and 1.3% respectively. The prevalence of anti-HCV 
increased with age, rising gradually after age 30 years, in contrast to a stable prevalence of HBsAg in all age groups 10+ 
years. Age-adjusted risk factors for HCV infection were previous hospitalization, surgical operations, previous blood 
transfusions and intravenous drug use; for HBV infection only family exposure or contact with HBV case were identified.

1Department of Medicine, Hamad General Hospital, HMC, Doha, Qatar (Correspondence to A.-N. Elzouki: nelzouki_1999@yahoo.com). 
2Department of Community Medicine; 3Department of Microbiology, Faculty of Medicine, University of Tripoli, Tripoli, Libya. 4National Center for 
Disease Control, Tripoli, Libya. 5Department of Community Medicine, Ain-Shams University, Cairo, Egypt.

Received: 08/03/12; accepted: 07/05/12
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Prévalence des infections par les virus de l'hépatite B et C et des facteurs de risque associés en Libye : enquête 
séro-épidémiologique nationale

RÉSUMÉ Une forte prévalence des infections par les virus de l'hépatite B et C a été signalée dans des groupes de 
patients spécifiques en Libye et une enquête a par conséquent été préparée pour évaluer l'étendue du problème 
à l'échelle nationale. Un plan d'échantillonnage à plusieurs degrés couvrant toutes les zones administratives de 
Libye a été appliqué, impliquant plus de 65 000 personnes de tous les groupes d'âge. Tous les sujets ont fourni un 
échantillon de sang et rempli un questionnaire concernant leurs données démographiques et leur comportement 
à risque. La prévalence de l'antigène de surface du virus de l'hépatite B (AgHBs) et des anticorps anti-hépatite C était  
de 2,2 % et 1,3 % respectivement. La prévalence des anticorps anti-hépatite C augmentait progressivement avec 
l'âge, enregistrant une progression à partir de 30 ans contrairement à la prévalence de l'AgHBs qui restait stable 
dans tous les groupes d'âge de plus de dix ans. Les antécédents d'hospitalisation, d'interventions chirurgicales, 
de transfusions sanguines et de consommation de drogue par voie intraveineuse étaient les facteurs de risque 
corrigés selon l'âge pour une infection par le virus de l'hépatite C, alors que pour l'infection par le virus de 
l'hépatite B, une exposition familiale ou le contact avec un cas infecté étaient les seuls facteurs identifiés.
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Introduction

Hepatitis B virus (HBV) and C virus 
(HCV) infections are a major global 
public health problem warranting high 
priority efforts for prevention, control 

countries the mode of transmission 

to be from perinatal transmission or 
household contacts, while in developed 
countries sexual contact, shared needles 
among intravenous drug users and con-
taminated blood or organ transplants 
are more likely to be responsible for 
transmission. However, screening tests 
have reduced dramatically the risk of 

Libya, a developing country of 
approximately 6 million people, be-
longs to the intermediate endemicity 
countries with a wide variance of se-
ropositivity among different regions 
and populations. Previous studies of 
blood donors from serum screening 
in Libya revealed prevalence rates 
varying between 1.9%–5.8% for HBV 

one of these studies, a high prevalence 
of HCV infection in the apparently 
healthy Libyan population was report-
ed (7.9%) [9]. Nosocomial outbreaks 
of multiple bloodborne viral infections 

While all were infected with HIV, coin-
fection with HCV or HBV was found in 

prevalence of HCV antibodies among 

was found to be 1.6% among healthy 

among hospital health care workers, 

patients [11]. Furthermore, in Beng-
hazi city the prevalence of anti-HCV in 

that such a high prevalence of HCV 
infection could lead to a substantial 

increase in future morbidity and mor-
tality from HCV-related diseases such 
as liver cirrhosis and hepatocellular 
carcinoma.

These high figures of HBV and 
HCV infection among different pa-
tients groups in Libya have raised 
questions about whether the general 
population has a similar high preva-
lence from sources as exposure to 
blood during the period before initia-
tion of routine testing for blood units 
for anti-HCV in 1997. We conducted 
the present national seroepidemio-
logical investigation to determine the 
prevalence and risk factors of HBV 
and HCV infection among the general 
population in Libya.

Methods 

Sample

Sample size calculations were based 
on the prevalence of hepatitis B surface 
antigen (HBsAg) and HCV infection 
in previous studies in Libya. To detect a 

lowest prevalence expected for HCV 
-

pared with the next age one a sample 

-

This sample size allows for estimating 

with a power of > 96%. A total sample of 

parameters independently for males 
and females.

A multi-stage sampling technique 

large, representative sample of sex and 
age groups from all administrative re-
gions of Libya and to minimize refusals. 
The following age strata were targeted 
in each administrative region for both 
males and females:

Pre-school children (< 6 years) at 
maternal and child care centres as 

well as other health facilities and child 
care centres.

School-age children below university 

levels (primary, preparatory and high 
schools).

University age group for graduate and 
postgraduate students (19–45 years) 
at university health service centres.

schools for teachers, outpatient clin-
ics at public sector facilities, outpa-
tient clinics at general hospitals, work 
places at government facilities and 
inpatient health care facilities.
For regional representativeness, 

-

with a cluster sampling technique with 
population proportional to all age 
groups and both sexes. Several sampling 
frames were established in all targeted 

units for schools were the class level in a 
frame including all schools and classes 
in each region. In health care facilities 
the unit was the health care centre in a 
frame including all health care facilities 
in the region. In administrative and em-
ployment places the unit was an office 
in a frame including all administrative 
buildings and offices in the region. The 
sample size for males and females and 
age strata was determined in each region 
proportional to regional population ac-
cording to the latest national census in 

calculated for each sampling age and 
sex group in each region in proportion 
to its size within the region based on the 
national census.

The total sample in each region was 
set ahead of the survey and recruitment 
continued till the sampling teams ful-
filled the required sample according 
to Table 1. Sample weighting was later 
performed and a weight was calculated 
according to age and sex within each 
region.



591

Data collection
An anonymous questionnaire was filled 
out for each participant, including infor-
mation on age, sex, education, residence 
and occupation. It also included lifetime 
history of major invasive exposures, use 
of recreational intravenous drugs and 
multiple sexual partners.

site and transported within a few hours 
to the local laboratory in a general hos-
pital in the region for separating serum 

freezer until testing. Serum samples 
were tested for anti-HCV antibodies 

enzyme immunoassay (Axsym System) 
-

ries) and HBsAg (Axsym). Samples 
that initially gave a positive HBsAg and 
anti-HCV antibodies result were re-
peatedly tested for confirmation. Only 

cases that tested repeatedly positive 
were considered as positive for HBsAg 
and anti-HCV antibodies.

The study protocol and a question-
naire were approved by the Libyan Na-
tional Center for Disease Control ethics 
committee and an informed consent 
was prepared to be signed by the indi-
vidual or a witness from the local health 
office before initiating collection of data 
or blood samples. Serum samples and 
associated demographic data were cod-
ed so that data were collected without 
any need for personal identifiers.

Statistical analysis
Data were coded and using a computer 
data entry program the database was 
cleaned and verified. Data were ana-
lysed by using the chi-squared test with 
Yates’ correction or Student t-test for 
univariate analysis. Multivariate analysis 

was conducted using logistic regres-
sion, with anti-HCV serologic results 
as the dependent variable, using SPSS, 
version 17. Prevalence estimates were 
reported with 95% confidence intervals 
(CI) by using the Poisson distribution 
approximation. A type I error of alpha = 

There was a good agreement be-
tween sample structure after weight-
ing and population structure at all age 
groups for both males and females (data 
on request).

Results

The overall unweighted prevalence of 

-
ing. The overall prevalence of HBsAg 
for the whole

95% CI: 1.6%–1.9%). The risk for being 
HBsAg positive was 1.4 times higher 

The prevalence of anti-HCV increased 
with age rising gradually after the age of 

stable prevalence of HBsAg in all age 

reduced prevalence probably due to 
vaccination of children among those < 

The mean age of anti-HCV-positive 

-
males and males respectively, which 

Table 1 Geographical sample allocation 

Province Total sample

No. %

Derna 4 996 7.6

Aljabal Al-Akhdar 5 944 9.0

Benghazi 6 938 10.6

Ijdabia 4 963 7.5

Sirt 3 871 5.9

Misrata 4 966 7.6

Almergeb 4 913 7.5

Tarhouna 5 023 7.6

Tripoli 8 013 12.2

Alzawia 5 022 7.6

Aljabal Al-Garbi (Nafosa) 5 752 8.7

Fezan 5 360 8.2

Total 65 761 100.0

Table 2 Weighted hepatitis B surface antigen (HBsAg) and anti-hepatitis C virus (HCV) prevalence among males and females 

Sex Total sample Prevalence

HBsAg +ve Anti-HCV +ve 

No. No. % (95% CI) No. % (95% CI)

Total 65 671 1 431 2.2 (2.1–2.3) 780 1.2 (1.1–1.3)

Female 32 996 591 1.8 (1.6–1.9) 413 1.3 (1.1–1.4)

Male 32 765 840 2.6 (2.4–2.7)b 367 1.1 (1.0–1.2)a

aP > 0.05 males vs females; bP < 0.001 males vs females (OR 1.4; 95% CI: 1.3–1.6). 
CI = confidence interval. 
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was higher than for HBsAg-positive in-

(SD 17.6) years among females and 
males respectively (P

individuals was significantly higher than 
that for anti-HCV-negative individuals 

females (by 7 years). The mean age of 
HBsAg-positive individuals was also 
significantly higher but to a lesser degree 

(by < 4 years).
Table 4 summarizes the seropreva-

lence of HBsAg and anti-HCV antibodies 
among the general population according 
to demographic characteristics and risk 
factors. Although there was no significant 
difference between males and females in 
the prevalence of anti-HCV positivity, 
HBsAg was significantly higher in males 
than females (P
of HBsAg and anti-HCV antibodies 
significantly increased with increasing 
age group (P
decreased with increasing the level of ed-
ucation (P
factors, previous history of jaundice and 
history of contact with infected patients 
were significantly higher in both HBsAg 
and anti-HCV positives (P -
spectively). In contrast, history of blood 
transfusion, previous hospital admission, 
previous surgical operation and history of 
skin piercing were the major risk factors 
for transmission of anti-HCV (P
for all comparisons).  

As shown in Table 5, there was little 
difference in the estimated proportions 
of cases between males and females for 

-
mated HBsAg cases were among males. 

cases were also below that age. In terms 
of educational level and HBV and HCV, 
the highest level of infection by both 
viruses was among illiterate individuals 

-

There was a very clear-cut difference 
in the age distribution of HBsAg-posi-

age cut-off. The estimated numbers of 

.

Regional variations in HBsAg 
and HCV prevalence
As for regional differences in the preva-
lence of HBsAg and anti-HCV, there 

Aljabal Al-Akhdar to 6.6% in Sirt for 
HBsAg (Table 7).

Risk factors for HCV infection
Data from the present national survey 
were analysed by logistic binary regres-
sion analysis for HCV seropositivity to 
determine which risk factors were sig-
nificantly associated with risk of infec-
tion. All invasive exposures were entered 
into the regression equation including 
dental treatment, traditional exposures 

such as tattooing and bloodletting or 
skin piercing. However, these were not 
significantly associated with increased 
risk of HCV infection. Similarly there 
was no significant difference of risk of 
infection according to sex. An increased 
risk was associated with increasing age for 
all subjects and among males and females 

years compared with < 5 years (data not 
presented). Among all subjects, hospi-
talization and surgical operation, blood 
transfusion, intravenous drug use and 
haemodialysis were all significantly as-
sociated with an increased age-adjusted 
risk compared with those not exposed. 
The increased risk for hospitalization and 
surgical operation and blood transfusion 

and 48% respectively) with proportion of 

and 5.5% of all subjects respectively. The 
risk associated with intravenous drug use 
and haemodialysis were much higher 

but their exposure frequency was only 

Among males, similar increased 
risks were found but these were only 
statistically significant for intravenous 
hospitalization and diabetes treatment. 
Male drug abusers had an 9.4 times 
increased risk with an exposure fre-

-
zation was significantly associated with 

-
betes treatment was associated with an 

Table 3 Mean age of hepatitis B surface antigen (HBsAg) and anti-hepatitis C virus (HCV) positive groups among males and 
females

Sex Age (years)

Total sample HBsAg +ve Anti-HCV +ve

Median Mean (SD) Median Mean (SD) Median Mean (SD)

Total 22 25.3 (16.4) 25 28.5 (17.4) 32 33.5 (19.7)

Female 22 24.7 (15.5) 23 26.3 (16.8) 30 31.7 (18.4)

Male 23 25.9 (17.2)a 27 30.0 (17.6)a 36 35.6 (20.9)
aP < 0.001, t-test for mean age. 
SD = standard deviation.
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increased risk associated with surgi-
cal operation and blood transfusion 
did not reach statistical significance (P 

P
Among females, similar increased risks 
were found, but only blood transfusion 
was statistically significantly associated 
with increased risk of HCV (69%). It 

was also clear that married women had 
a 69% increased risk of acquiring HCV 
(Table 8).

Risk factors for HBV 
transmission

Unlike HCV, there were no invasive 
risk factors associated with being 

HBsAg-positive. The age-adjusted 
risk factors for HBV infection 
included only family exposure to 
HBV case or contact with HBV 

males). Being vaccinated against 
HBV was protective and those who 

Table 4 Seroprevalence of hepatitis B surface antigen (HBsAg) and anti-hepatitis C virus (HCV) antibodies among Libyans 
according to demographic characteristics and risk exposures

Variable Total sample HBsAg +ve Anti-HCV +ve P-values

Weighted Weighted HBsAg Anti-HCV

No. No. % % No. % %

Total 65 761 1 431 2.2 2.0 780 1.2 1.3

Sex

Female 32 996 591 1.8 1.6 413 1.3 1.3 < 0.001 0.119

Male 32 765 840 2.6 2.4 367 1.1 1.2

Age (years)

5 6 530 55 0.8 0.9 57 0.9 0.8

10 4 091 38 0.9 0.8 28 0.7 0.7

20 20 658 520 2.5 2.3 168 0.8 0.8

30 13 883 289 2.1 2.3 119 0.9 0.9

40 9 775 220 2.3 2.3 140 1.4 1.6

50 5 359 150 2.8 2.4 108 2.0 2.0

60 3 427 91 2.7 2.7 86 2.5 2.6

70 1 344 35 2.6 2.1 50 3.7 3.7

75 694 33 4.8 3.1 24 3.5 2.7 < 0.001 < 0.001

Education

Below age 6 485 56 0.9 0.9 60 0.9 0.9

Illiterate 5 084 146 2.9 2.6 156 3.1 3.0

Preparatory 22 431 520 2.3 2.0 236 1.1 1.2

High school 20 646 458 2.2 2.3 212 1.0 1.1

University 8 592 184 2.1 2.2 90 1.0 1.0

Postgraduate 1 007 16 1.6 1.9 13 1.3 1.0

Unknown 1 516 51 3.4 2.0 13 0.9 1.3 < 0.001 < 0.001

Marital status

Married 17 862 472 2.6 2.5 351 2.0 2.1

Single 26 634 576 2.2 2.2 230 0.9 0.9

Widowed 808 15 1.9 1.4 26 3.2 3.4

Divorced 337 6 1.8 2.9 6 1.8 1.5

Below age 18 994 330 1.7 1.4 156 0.8 0.8

Unknown 1 126 32 2.8 2.1 11 1.0 1.4 < 0.001 < 0.001

Type of dwelling

Villa 9 998 218 2.2 2.2 96 1.0 1.2

Apartment 7 350 135 1.8 1.6 103 1.4 1.6

Rural house 46 088 1 035 2.2 2.1 567 1.2 1.3

Other 120 1 0.8 1.1 1 0.8 1.0

Unknown 2 205 42 1.9 1.6 13 0.6 0.7 0.078 0.011
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Table 4 Seroprevalence of hepatitis B surface antigen (HBsAg) and anti-hepatitis C virus (HCV) antibodies among Libyans 
according to demographic characteristics and risk exposures (concluded)

Variable Total sample HBsAg +ve Anti-HCV +ve P-values

Weighted Weighted HBsAg Anti-HCV

No. No. % % No. % %

Clinical history

Hospital 
admissions 16 946 395 2.3 2.3 326 1.9 2.1 0.115 < 0.001

Surgical 
operations 9 586 233 2.4 2.3 218 2.3 2.6 0.077 < 0.001

Blood 
transfusion 3 557 74 2.1 2.0 96 2.7 2.8 0.681 < 0.001

Dental 
procedures 23 220 500 2.2 2.1 299 1.3 1.4 0.767 0.089

Skin piercing 7 451 189 2.5 2.4 130 1.7 1.9 0.073 < 0.001

Skin tattoo 1 243 36 2.9 2.5 22 1.8 2.3 0.532 0.283

IV drug use 54 0 0.0 0.0 4 7.4 15.4 0.266 < 0.001

Illegal sex 193 3 1.6 1.3 3 1.6 2.6 0.464 0.814

HBV 
vaccination 13 242 167 1.3 1.1 147 1.1 1.0 < 0.001 0.376

HBV contact 1 423 57 4.0 3.8 26 1.8 2.6 < 0.001 0.006

History of 
jaundice 2 421 88 3.6 3.6 51 2.1 2.5 < 0.001 < 0.001

IV = intravenous.

were vaccinated had a 44% lower 

females and 49% among males) 
(Table 9).

Discussion

The present study reports the results of 
a national seroepidemiologic study in 
Libya on the prevalence of HBV and 
HCV infections and the related risk 
factors. Previous studies in Libya were 
based on selected populations such as 
hospitalized patients, health care work-
ers and blood donors. Blood donor 
groups are usually young male adults, 
hence the seroprevalence in females 
and other age groups such as children 
and elderly people have not previously 
been estimated. The present study is 
the first survey of a representative, ran-
dom, community-based sample of the 
general population of Libya. It is unique 
because a large sample size was tested 
(65 761), the evaluation was conducted 

of the country, the study comprised 
all age groups of both sexes in the 
Libyan general population and the risk 
factors for transmission for both HBV 
and HCV infections were identified. 
A multi-stage sampling technique was 
applied and the high participation rate 
from all age groups of both sexes in all 
administrative regions of Libya suggests 
the absence of selection bias and may 
provide an accurate assessment of HB-
sAg and anti-HCV prevalence and their 
associated risk factors in this developing 
country.

Since 1997 blood units were rou-
tinely examined for anti-HCV in all 
blood banks in Libya, which should 
reduce the transmission through blood 
transfusion. The relatively low overall 
prevalence of anti-HCV antibodies 

and some western European countries 
including France (1.1%) and Germany 

reported from large studies of the gen-
eral population in the United States of 

much lower than the figures reported for 

with a high movement of workers every 
year. The results of this study also are 
consistent with previously published 
studies of selected Libyan populations 
[6–11]. The relatively low level of HCV 
infection among the general popula-
tion in this country can be contrasted 
with the high prevalence among those 
who reported use of intravenous drugs 
(15.4%) and may suggest that this route 
of transmission is potentially an impor-
tant risk factor for future transmission of 
HCV in Libya, as in the USA where it is 
the major mode of HCV transmission 

The prevalence of  anti-HCV 
antibodies increased with age, rising 
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screening needs to be targeted on peo-

Although the results of the present 
study did not show a significant differ-
ence in the prevalence of anti-HCV 
antibodies according to sex, a higher 
prevalence of HBsAg in males and older 
ages was detected. The infection rate 

in the older age groups were most likely 
to have been exposed to HBV infection 
before the risks were well recognized, 
through hospital care, exposure to blood 
transfusion and blood products or fam-
ily contacts. On the other hand, the 
lower HBsAg prevalence in individuals 

-
ably due to the universal vaccination 
programme of newborns and adoles-
cents against hepatitis B in Libya since 

-
ganization criteria.

The present study showed that close 
contact with infected family members, 
particularly the mother, was probably 

Table 5 Weighted hepatitis B surface antigen (HBsAg) and anti-hepatitis C virus (HCV) antibodies prevalence and population 
estimates of hepatitis B virus (HBV) and C virus (HCV) infections

Variable Estimated national HBSAg +ve Estimated national HCV +ve

No. % No. %

Total 107 848 100.0 68 275 100.0

Sex

 Female 42 297 39.2 34 845 51.0

 Male 65 551 60.8 33 430 49.0

Age (years)

 5 4 861 4.5 4 699 6.9

 10 4 110 3.8 3 881 5.7

 20 26 148 24.2 8 889 13.0

 30 26 153 24.2 10 147 14.9

 40 20 139 18.7 13 966 20.5

 50 11 436 10.6 9 738 14.3

 60 6 856 6.4 6 633 9.7

 70 3 613 3.4 6 415 9.4

 75 4 532 4.2 3 907 5.7

Education

 Below age 4 957 4.6 5 235 7.7

 Illiterate 13 318 12.3 14 850 21.8

 Preparatory 34 927 32.4 20 685 30.3

 High school 34 389 31.9 17 214 25.2

 University 16 118 14.9 7 544 11.0

 Postgraduate 1 769 1.6 981 1.4

 Unknown 2 370 2.2 1 766 2.6

Marital status

 Married 39 844 36.9 32 605 47.8

 Single 42 551 39.5 17 845 26.1

 Widowed 1 425 1.3 3 403 5.0

 Divorced 913 0.8 470 0.7

 Below age 21 434 19.9 12 828 18.8

 Unknown 1 681 1.6 1 124 1.6

Type of dwelling

 Villa 13 545 12.6 6 944 10.2

 Apartment 10 491 9.7 10 480 15.3

 Rural house 80 646 74.8 49 398 72.4

 Other 118 0.1 104 0.2

 Unknown 3 048 2.8 1 349 2.0
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a major source of HBV infection, sug-
gesting that intrafamiliar transmission 
is a significant risk factor. Screening 
of family members in direct contact 
with infected patients and subsequent 
vaccination is needed to minimize in-
trafamiliar transmission of HBV.

Comparison of invasive exposures 
between HBsAg-positive and -negative 
individuals did not reveal any factors 
that were significantly associated with 
HBV infection, except having family 
contact with an HBV-infected person 
and previous history of jaundice. In 
addition, this study did not find 

dental procedures or tattooing to be 
associated with transmission of HCV. 
However, body piercing was a statisti-
cally significant risk factor for HCV 
but not for HBV transmission. HCV 
was significantly associated with a his-
tory of hospital admissions, surgical 
operations and blood transfusions, 
with prevalence rates among exposed 
individuals of at least twice the general 
population rate. Haemodialysis was 
reported among a very small number 
of individuals, which did not allow for 
a sufficient power for detecting its risk. 
The above findings may suggest that 
nosocomial infection may have an 

important role in transmission of HCV 
infection in a considerable number of 
individuals in Libya. Contaminated 
injection equipment seems to be the 
major risk factor for HCV infection in 
many developing countries. In Egypt, 
the country with the highest reported 
prevalence of HCV in the world, 
transmission has been attributed to 
contaminated glass syringes used in 
nationwide schistosomiasis treatment 

been also reported from India among 
patients receiving multiple injections 

Table 7 Regional anti-hepatitis C virus (HCV) and hepatitis B surface antigen (HBsAg) prevalence

Province Total sample HCV HBsAg

Weighted Estimated +ve Weighted Estimated +ve

No. % No. % No.

Derna 308 178 1.77 5 467 1.59 4 904

Aljabal Al-Akhdar 335 025 0.86 2 877 1.00 3 364

Benghazi 656 083 1.32 8 686 1.04 6 810

Igdabia 208 044 1.30 2 703 1.35 2 811

Sirt 132 174 0.99 1 314 6.61 8 743

Misrata 512 532 0.59 3 042 1.73 8 870

Almergeb 203 320 1.36 2 759 1.43 2 914

Tarhouna 200 523 1.20 2 397 3.42 6 858

Tripoli 1 422 204 1.40 19 854 2.27 32 316

Alzawia 541 136 1.32 7 150 2.42 13 089

Aljabal Al-Garbi 434 406 1.10 4 768 2.25 9 760

Fezan 348 606 2.08 7 258 2.13 7 409

Total 5 302 231 1.29 68 275 2.03 107 848

Table 6 Weighted hepatitis B virus (HBV) and C virus (HCV) population prevalence estimates according to age strata 

Variable Sample Total Estimated in 
population

Weighted 
+ve

OR (95% CI)

No. No. No. %

HCV estimated national caseload 2.5 (2.5–2.6)

 Age < 30 yrs 43 240 352 25 786 0.8

 Age 30+ yrs 22 521 428 42 489 2.0

 Total 65 761 780 68 275 1.3

HBV estimated national caseload 3.3 (3.2–3.3)

 Age < 10 yrs 76 9 459 7 006 0.7

 Age 10+ yrs 1 355 56 302 100 842 2.3

 Total 1 431 65 761 107 848 2.0

OR = odds ratio; CI = confidence interval.
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individuals with frequent visits to un-

among those with history of therapeu-
tic injections using reusable syringes 

Sexual contact could also be a 
source of infection, although this was 
not detected in this national survey 
data analysis. However, HCV infec-
tions in some population groups may 
be due to high-risk sexual activity 
(e.g. multiple partners) similar to the 
findings of studies other countries 

In conclusion, the results of this 
general population-based survey suggest 

the need for continuous implementa-
tion of stringent measures for preven-
tion and control of these infections in 
Libya, including screening and vaccina-
tion focused on high-risk groups, such 
as contacts for HBV cases. The higher 
prevalence of HCV infection in older 
age groups suggests that the Center for 
Disease Control of Libya needs to imple-
ment a targeted risk-based HCV screen-

years of age for early detection and spe-
cific treatment of this insidious infection. 
Even though the risk of HCV infection 
was relatively low compared with that of 
HBV, the future health care burden of 

prior HCV infections in Libya could be 
substantial in the general community.
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Serological pattern of hepatitis B virus among HBsAg 
negative blood donors in Alexandria, Egypt
E.M. El-Ghitany 1 and A.G. Farghaly 1

ABSTRACT This study in Alexandria, Egypt was conducted to investigate the distribution of different hepatitis B 
virus (HBV) markers in apparently healthy blood donors who were hepatitis B surface antigen (HBsAg) negative, 
and to determine the major independent risk factors. Evidence of past exposure to HBV was found in 148/508 
screened donors (29.1%). The most prevalent marker was anti-HBc in 124/508 donors (24.4%), half of whom 
(63/124) showed anti-HBc only. Anti-HBs prevalence was 15.9%, combined anti-HBc and antiHBs was 12.0% and 
anti-HBe was 5.7%. Independent risk factors associated with the presence of at least 1 marker were: being married 
(OR 3.82), history of blood transfusion (OR 3.04) and parenteral antibilharzial treatment (OR 2.49). Receiving 
a full HBV vaccination schedule was reported by 39 donors, but only 1 of them had isolated anti-HBs. The 
relatively high prevalence of HBV exposure necessitates solid infection control measures and adult vaccination 
programme awareness.

1Department of Tropical Health, High Institute of Public Health, University of Alexandria, Alexandria, Egypt (Correspondence to E.M. El-Ghitany: 
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Sérologie du virus de l'hépatite B chez des donneurs de sang négatifs pour l'antigène de surface du virus de 
l'hépatite B à Alexandrie (Égypte)

RÉSUMÉ La présente étude, menée à Alexandrie (Égypte), a évalué la répartition des différents marqueurs du virus 
de l'hépatite B chez des donneurs de sang apparemment en bonne santé qui étaient négatifs pour l'antigène de 
surface de l'hépatite B, et a identifié les principaux facteurs de risque indépendants. La preuve d'une exposition 
antérieure au virus de l'hépatite B a été retrouvée chez 148 des 508 donneurs dépistés (29,1 %). Le marqueur le 
plus prévalent était l'anti-HBc, observé chez 124 des 508 donneurs (24,4 %), dont la moitié (63/124) ne présentait 
que ce marqueur. La prévalence de l'anti-HBs était de 15,9 %, celle de l'anti-HBc et anti-HBs combinés était de 
12,0 % et celle de l'anti-HBe de 5,7 %. Les facteurs de risque indépendants associés à la présence d'au moins un 
marqueur étaient les suivants : le fait d'être marié(e) (OR 3,82), d'avoir des antécédents de transfusion sanguine 
(OR 3,04) et d'être sous traitement parentéral contre la schistosomiase (OR 2,49). Trente-neuf donneurs ont 
indiqué avoir reçu toutes les injections du vaccin contre le virus de l'hépatite B, mais seul l'un d'entre eux avait des 
anti-HBs isolés. La prévalence relativement élevée de l'exposition au virus de l'hépatite B requiert des mesures 
de lutte contre les infections qui soient robustes et une sensibilisation au programme de vaccination des adultes.



601

Introduction

Hepatitis B virus (HBV) infection 
is a serious global health problem, 

-

chronic HBV infection. Approxi-

leading cause of death worldwide [1]. 
Although the prevalence of HBV has 
declined due to the effectiveness of 
vaccination programmes, HBV infec-
tion is still a significant health concern 

HBV infection in Egypt showed a 
massive decline after the application 
of the vaccination programme in 

donors [4].
The presence of hepatitis B virus 

surface antigen (HBsAg) is an essen-
tial serological marker for diagnosing 
ongoing HBV infection; however, the 
presence of IgG antibodies against 
core antigen (anti-HBc), alone or in 
combination with antibodies against 
surface antigen (anti-HBs), indicates 
previous exposure to the virus [5]. 
Absence of HBsAg can be interpreted 
in a number of ways: no current or 
past HBV infection if no other HBV 
markers are detected; recovered past 
infection with detectable anti-HBs 
and anti-HBc; immunity due to vac-
cination with only detectable isolated 
anti-HBs; occult HBV infection in the 
presence of HBV-DNA in serum or 
liver with or without other markers; or 
false occult HBV infection if the serum 
DNA is comparable to that of overt 
infection in case of HBsAg mutants 
[6–8]. The persistent presence of anti-
HBc is associated with chronic HBV 
infection and can be selective for HBV-
infected samples even in the absence of 
HBsAg [9]. These patients who remain 
HBsAg negative/anti-HBc-positive 
are at risk of transmitting the disease 
on rare occasions, such as donation of 
solid organ tissue, or of reactivation of 

HBV disease if they are immunosup-

Screening for HBV status using 
these markers provides an overview of 
the exposure, probability of transmis-
sion and immune status of the general 
population. This is crucial to anticipat-
ing the future impact of the disease on 
the health system and also to ensure ad-
equate allocation of financial resources. 
We therefore conducted this study to 
investigate the distribution of anti-HBc 
and other HBV markers in apparently 
healthy blood donors who were HBsAg 
negative and to determine the major 
independent risk factors beyond HBV 
exposure with the goal of improving 
blood donation safety.

Methods

Sample
The study population (n
randomly selected from among Egyp-
tian donors from blood banks in Al-

of anti-HBc among blood donors, the 
minimum required sample size was 
estimated by Epi Info, version 6 to be 
474 blood donors with a precision = 

blood banks at least 4 times weekly for 
a period of at least 4 hours. All donors 
attending blood banks during the re-
searchers’ visits and who consented 
to participate were included. Blood 
bank laboratory results were collected 
thereafter and only the eligible do-
nors were included. The donors were 
screened continuously and the results 
from the blood banks were obtained 
a week later and those who had posi-
tive HBsAg were excluded (n

participate.

Data collection
The study was conducted from Sep-

-
view using a structured questionnaire 

was conducted at the time of the 
participant’s blood donation after 
getting his/her informed consent. 
The questionnaire included informa-
tion about demographic, social and 
behavioural factors. Blood samples 
were taken from each participant and 

After obtaining the blood bank results, 
HBsAg reactive sera were excluded 
and the final number of participants 

non-reactive blood donors. 
Serology comprised anti-HBc, anti-

HBs, hepatitis B e antigen (HBeAg) 
antibodies against HBeAg (anti-HBe) 
and IgM antibody to hepatitis B core 
antigen (anti-HBc IgM). Every test was 
performed twice using enzyme-linked 
immunosorbent assay (Dialab GmbH) 
in accordance with the manufacturer's 
instructions.

The study protocol was approved 
by the research ethics committee of the 
High Institute of Public Health, Univer-
sity of Alexandria.

Data entry and analyses
Data entry and analyses were performed 
using SPSS
prevalence of each HBV serological 
marker was calculated as a percentage 
of the total population included in the 
study. The confidence intervals (CI) 
were calculated manually at the 95% 
level with continuity correlation. The 
blood donor was considered exposed if 
at least 1 positive marker was detected. 
The titres of different markers in serum 
were categorized according to quarter 
percentiles. Cut-off values for low titres 

-
ciation between the demographic and 
social variables and the prevalence of 
HBV markers was evaluated using the 
chi-squared test. Multivariate logistic 
regression analyses were done to reveal 
the independent predictors of past ex-
posure with or without immunity. A 

P
statistically significant.
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Results

The total number of people with 
evidence of exposure to HBV infection 
among the study group (i.e. presence 
of at least 1 serologic marker) was 

will be referred to as the exposed group. 
The prevalence of each marker is shown 
in Table 1. The most frequent marker 

anti-HBs (15.9%) and anti-HBe (5.7%). 
The number of individuals who had 
combined anti-HBs and anti-HBc was 

the total positive anti-HBc. The major-
ity of anti-HBs seropositive donors (n 

with almost half of the anti-HBc positive 
sera (n

them had borderline cut-off levels. 

most of the exposed group were males 
(114/148), female sex was significantly 
associated with exposure (P
The mean age of the exposed group 

donors were significantly older than the 
unexposed group (P
and rural residence were significantly 

exposed and unexposed groups respec-
tively) (P P
Neither education level nor type of work 
showed any association with the pres-
ence of HBV markers. Other factors 
that showed significance in the univari-

circumcision using traditional practices 
(P
area (P

(when screening began in blood banks) 
(P -
tion (P P = 

(P
treatment by injection (P
independent risk factors revealed in the 
logistic regression analysis are shown in 
Table 4.

gave no history of receiving HBV vac-
cine. No significant relation was found 
between seropositivity with isolated 
anti-HBs and self-reported history of re-
ceiving HBV vaccine (Table 5). Of the 

HBV vaccination, none had HBeAg, 1 

showed only anti-HBs. Most of the 
blood donors showing anti-HBs alone 
(16 out of 18; 88.9%) did not report any 
history of vaccination.

Discussion

The assumed rarity of hepatitis trans-
mission by blood transfusion has been 
attributed to the screening of blood for 
markers of HBV and HCV, which has 
been universally applied in blood banks 

univariate analysis of different risk fac-
tors for hepatitis infection in the present 
study documented that positive history 
of frequent blood transfusion especially 

evidence of HBV exposure. Meanwhile, 
the logistic regression analysis showed 
that history of blood transfusion was 
one of the independent risk factors 
for HBV infection. This latter finding 
matches well with other published data 
[11]. It has been reported that despite 
continued improvements in the selec-
tion criteria of blood bank donors and 
of the applied serological tests protocol 
in sample evaluation, the transmission 
of HBV infection by blood transfusion 
still occurs in a proportion of cases even 
if the transfused blood tested negative 
for HBsAg using highly sensitive assays 

The most prevalent marker among 
exposed people in this study was anti-

false positivity is unlikely in the present 
work as the test was double-checked 
and was considered positive only if both 
assays clearly indicated that. Anti-HBc 
is the first antibody to appear following 
acute HBV infection and persists at high 
levels following resolution of infection 

or resolved infection and remains 
detectable for life [14]. The reported 
prevalence of anti-HBc markers among 
donors at blood banks varies in other 
published studies depending on the 
local prevalence of HBV, ranging from 

high-endemic areas [11,15–17].
As the safety of blood products is 

one of the major issues in the area of 
transfusion medicine, the combined 
strategy of testing for both HBsAg and 

Table 1 Prevalence of hepatitis B virus (HBV serological markers in HBsAg-negative 
blood donors

HBV marker No. %
(n = 508 

 95% CI 

Anti-HBc 124 24.4 20.8–28.3

Anti-HBs 81 15.9 12.9–19.5

Anti-HBe 29 5.7 3.9–8.2

Anti-HBc IgM 3 0.6 0.2–1.9

HBeAg 2 0.4 0.3–1.6

Total 148a 29.1 23.9–34.2
aPresence of more than 1 marker was common. 
Anti-HBc = antibody to hepatitis B core antigen; anti-HBs = antibody to hepatitis B surface antigen; anti-HBe 
= antibody to hepatitis B envelope antigen; anti-HBc IgM = IgM antibody to hepatitis B core antigen; HBeAg = 
hepatitis B e antigen. 
CI = confidence interval. 
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anti-HBc is practised worldwide and 
testing for anti-HBc was adopted in 
some areas in the world. This strategy 
has been found to markedly minimize 
the possibility of HBV transmission via 
blood transfusion [14]. On the other 
hand, it may lead to the exclusion of a 
significant number of donors’ blood, as 
reported in Brazil where high levels of 

anti-HBc were recorded (up to 57%) 
[18].

There has recently been concern 
about “anti-HBc only” or isolated anti-
HBc individuals, i.e. those in whom anti-
HBc is the only detectable HBV marker 
with no evidence of HBsAg or anti-HBs 
[19]. A serological pattern of anti-HBc 

as a sole marker is not infrequent. It was 

Lebanese blood donors were confirmed 
-

Iranian blood donors; 8% of them were 

Table 2 Demographic characteristics and clinical history in relation to exposure to hepatitis B virus (HBV) infection 

Variable Exposed
(n = 148)

Not exposed
(n = 360)

P-value

No. % No. %

Sex

0.006Male 114 77.0 313 86.9

Female 34 23.0 47 13.1

Age (years) a

< 0.001

< 25 18 12.2 84 23.5

25– 64 43.5 183 51.3

35– 26 17.7 52 14.6

45+ 39 26.5 38 10.6

Mean (SD) 38.9 (9.94) 33.2 (9.25) < 0.001

Marital status

< 0.001

Single 24 16.2 127 35.3

Married 123 83.1 223 61.9

Divorced 0 0 3 0.8

Widowed 1 0.7 7 1.9

Residence

0.020Rural 62 41.9 112 31.1

Urban 86 58.1 248 68.9

Education

0.113b

Illiterate 39 26.4 72 20.0

Read & write 12 8.1 21 5.8

Primary 17 11.5 24 6.7

Preparatory 22 14.9 65 18.1

High 34 23.0 100 27.8

University 24 16.2 78 21.7

Employment status

0.182b

Health care 4 2.7 7 2.0

Armed force 2 1.4 10 2.8

Emergency service 0 0.0 4 1.1

Beautician or barber 1 0.7 3 0.8

Institution work (daycare, nursery) 1 0.7 0 0.0

Employee 23 15.5 79 21.9

Manual 55 37.2 123 34.2

Uneployed 35 23.6 59 16.4

Others 27 18.2 75 20.8
a1 in the exposed group and 3 in the unexposed group were missing data giving a total of 147 and 357 respectively.  
bMonte-Carlo test.
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Table 3 Behavioral and clinical history in relation to exposure to hepatitis B virus (HBV) infection

Risk factor Exposed
(n = 148)

Not exposed
(n = 360)

P-value

No. % No. %

Tattooing 8 5.4 10 2.8 0.146
Body piercing 2 1.4 7 1.9 1.000
Acupuncture 8 5.4 18 5.0 0.851
Sharing razor, toothbrush, comb or any potentially 
infecting items 5 3.4 18 5.0 0.424
Public barber or manicure 106 71.6 263 73.1 0.742
Circumcision

0.047c
No 81 54.7 51 14.2
Doctor 20 13.5 80 22.2
Folk 110 74.3 229 63.6
Traveled abroada 45 30.4 69 19.2 0.008

Undergone surgery

0.104c
No 70 47.3 195 54.2
Minor 43 29.1 108 30.0
Major 35 23.6 57 15.8

Time since surgery (years)
0.264< 20 58 74.4 132 80.0

20+ 15 19.2 21 12.7
History of blood or blood products transfusion

0.016c
No 133 89.9 346 96.1
Before 1992 3 2.0 4 1.1
After 1992 12 8.1 10 2.8
Infrequent 7 4.7 10 2.8

0.010c

Frequent 8 5.4 4 1.1
Undergone dental manipulation

0.002c
No 54 36.5 177 49.2
Infrequent 50 33.8 122 33.9
Frequent 44 29.7 61 16.9

Undergone invasive intervention

0.365
No 139 93.9 342 95.0
Endoscopy 7 4.7 17 4.7
Catheterization 2 1.4 1 0.3
History of jaundice 17 11.5 18 5.0 0.009
Reported elevated liver enzymesb 17 13.4 24 7.3 0.040

Been hospitalized

0.090c
No 88 59.5 248 68.9
Once 43 29.1 86 23.9
More 17 11.5 26 7.2

Vaccination for HBV

0.917c
No 133 89.9 328 91.1
Incomplete 3 2.0 7 1.9
Complete 12 8.1 25 6.9
Had antibilharzial treatment by injection 50 33.8 45 12.5 < 0.001

Parenteral injections or infusion

0.951
No 106 71.6 260 72.2
Once 22 14.9 55 15.3
More 20 13.5 45 12.5
HIV-Ab positive 1 0.7 2 0.6 1.00

None had organ transplantation or been on haemodialysis 
aThe total number is less than those traveled as the rest were missing data. 
bNot all participants had previously measured aspartate/alanine aminotransferase, so the totals were 127 and 331 for the exposed and unexposed participants respectively. 
cMonte-Carlo test.
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results of the present study further con-
firmed the high rate of isolated anti-HBc 

Besides false positive results of 

‘s’ mutants which could occur during 
therapy with nucleoside inhibitors was 
also suggested as a possible explanation 
for the presence of isolated anti-HBc 

occur in HBsAg making it undetectable 

al. suggested that in communities where 
the circulation of antigenic determinant 
mutants are increasing, surveillance of 
isolated anti-HBc cases may be a valu-

Some authors considered anti-HBc 
alone as evidence of past infection with 
HBV when the anti-HBs level has fallen 

concluded that many years after chronic 
carriage the level of HBsAg in the circu-
lation becomes too low to be detected 
[16]. Finally, anti-HBc alone has also 
been attributed to an acute HBV in-
fection during the so-called “window 

period” between the disappearance of 
HBsAg and the appearance of HBsAb. 
In this case, if the individual is followed 

In the present study, combined 
anti-HBc and anti-HBs was present in 
almost half of those showing anti-HBc 

-
tal population tested for HBV markers. 
A similar high frequency was found by 
Aguiar et al. [18]. These cases were con-
sidered to be previously infected and to 
have become immune to HBV infec-
tion, although we need to bear in mind 
that the degree of protection depends 
on the level of anti-HBs. Kaminski et al. 

evidence of anti-HBc had anti-HBs level 
-

ered protective against HBV infection 
[11]. Other investigators stressed the 
fact that blood components positive for 
anti-HBc and anti-HBs do not appear 
to transmit HBV and there is clearly an 
inverse correlation between anti-HBs 

explanations could be applied to the 
combined anti-HBc and anti-HBs cases 

found in this study, as we also found that 
a high proportion of anti-HBs subjects 

Older age was significantly associ-
ated with the detection of HBV mark-
ers. Similarly, Dettori et al. reported 
that the prevalence of markers of a 
previous HBV infection was low in 
young persons, whereas in those aged 

of previous HBV infection was high 

anti-HBc prevalence increased with 
age, suggesting that sexual activity may 
contribute to horizontal transmission 

latter explanation finds support in the 
present work, as being married was a 
significant risk factor for HBV infection 

markers with older age could also be 
due to the greater number of years of 
potential exposure, lack of awareness 
of HBV infection and lack of awareness 
and eventually infrequent HBV vac-
cination in adults. The latter finding was 

of our total sample did not report any 

Table 4 Logistic regression analysis of different risk factors of exposure to hepatitis B virus (HBV infection)

Variable OR SE z-value P-value 95% CI

Married 3.82 2.13 2.41 0.016 1.28–11.4

History of blood or blood product transfusion 3.04 1.62 2.09 0.037 1.07–8.65

History of schistosomiasis treatment by injection 2.49 0.91 2.49 0.013 1.21–5.12

Logistic regression analysis of different risk factors significantly associated with exposure to HBV shows that marriage and history of blood transfusion had more 
prominent effect (OR 3.82 and 3.04 respectively that was followed by history of anti-bilharzial treatment by injection  
OR = odds ratio; SE = standard error; CI = confidence interval.

Table 5 Relation between history of hepatitis B virus (HBV) vaccination and detection of HBV markers

HBV markers No HBV vaccination
(n = 461 )

Incomplete HBV 
vaccination

(n = 10 )

Complete HBV 
vaccination

(n = 37)

P-value

No. % No. % No. %

Anti-HBs 71 15.4 2 20.0 8 21.6 0.573

Isolated Anti-HBs 16 3.5 1 10.0 1 2.7 0.521

HBeAg 2 0.4 0 0.0 0 0.0 1.000

Anti-HBe 24 5.2 1 10.0 4 10.8 0.189

Anti-HBc IgM 2 0.4 0 0.0 1 2.7 0.253

Total anti-HBc 113 24.5 2 20.0 9 24.3 0.947

Anti-HBc = antibody to hepatitis B core antigen; anti-HBs = antibody to hepatitis B surface antigen; anti-HBe = antibody to hepatitis B envelope antigen; anti-HBcIgM = 
IgM antibody to hepatitis B core antigen; HBeAg = hepatitis B e antigen.
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history of vaccination. The very poor 
response to vaccine among those who 
reported full vaccination suggests the 
possibility of incorrect reporting by the 
participants or poor vaccination prac-
tices. It could also be attributed to being 
infected before vaccination (when other 
markers were detected) as no screening 
was done before vaccination. Another 
explanation is if a long time had elapsed 
since vaccination (although no data 
were obtained to confirm this), leading 
to low undetectable levels of anti-HBs in 
individuals who did not show anti-HBs.

Although several published stud-
ies concluded that male sex seemed to 
play an important role in acquisition 

-
sults of the present study revealed that 
females were more prevalent among 
the exposed group compared with the 

The other risk factors revealed in this 
study, namely circumcision in tradition-
al facilities, rural residence and receiving 

parenteral schistosomiasis treatment 
denote a lack of hygiene and poor infec-
tion control practices in circumcisions 
and injections. Similar conclusions were 
reported by other authors who docu-
mented community delivery with tradi-
tional birth attendants as an important 
route of horizontal spread of HBV. They 
suggested that this may be attributed to 
the procedure being practised under 
poor hygiene conditions with sharing of 
ancillary supply equipment such as scis-

in another study, which revealed that the 
main risk factors for HBV transmission 
was syringe exchange, sexual exposure, 
nosocomial exposure and more rarely 

Conclusion

The prevalence of exposure to HBV 
infection in this study in Egypt was 
higher than expected. Public health 

measures should be adopted for HBV 
control including proper infection 
control measures and better awareness 
and evaluation of adult vaccination 
programmes. The need for screening 
of HBsAg negative donated blood for 
anti-HBc needs to be evaluated.
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Hepatitis B transmission

Hepatitis B virus is transmitted between people by direct blood-to-blood contact or semen and vaginal fluid of an 

more infectious. Unlike HIV, the hepatitis B virus can survive outside the body for at least seven days. During this time, 
the virus can still cause infection if it enters the body of a person who is not protected by the vaccine. In developing 
countries, common modes of transmission are:

perinatal (from mother to baby at birth)

early childhood infections (inapparent infection through close interpersonal contact with infected 
household contacts)

unsafe injection practices

unsafe blood transfusions

unprotected sexual contact.

Source: WHO Fact sheet No. 204  
July 2012 
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Hepatitis E virus seroprevalence in haemodialysis 
patients in Zanjan province, Islamic Republic of Iran
A.R. Mobaien,1 R. Mohammadi,2 R. Sorouri 3 and K. Sadeghi 4

ABSTRACT Hepatitis E virus (HEV) infection is the most common form of acute hepatitis in adults in endemic 
regions of Asia. In a descriptive, cross-sectional study, anti-HEV antibody was measured in patients referred to the 2 
haemodialysis centres in Zanjan city, Islamic Republic of Iran. Among 93 patients with chronic renal failure, mean age 
57.0 (SD 18.5) years, antibodies against HEV were positive in 25 (26.9%) patients. HEV infection was not significantly 
associated with sex, age, educational level, residence or water source. The rate of HEV positivity was higher in patients 
with > 1 than ≤ 1 year of haemodialysis (31.3% versus 15.4%) but this was not statistically significant. None of the patients 
had chronic hepatitis C or HIV infection, and only 2 were suffering from chronic hepatitis B infection. Given the high 
prevalence of HEV in haemodialysis patients in Zanjan, more attention is needed towards HEV epidemiology, control, 
prevention and training in the west of the Islamic Republic of Iran and possibly neighbouring countries.
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Séroprévalence du virus de l'hépatite E chez des patients hémodialysés dans la province de  Zanjan 
(République islamique d'Iran)

RÉSUMÉ L'infection par le virus de l'hépatite E (VHE) représente la forme la plus fréquente de l'hépatite aiguë 
chez l'adulte dans les régions endémiques d'Asie. Dans une étude descriptive transversale, les anticorps 
anti-VHE ont été mesurés chez des patients orientés vers deux centres d'hémodialyse de la ville de Zanjan 
(République islamique d'Iran). Sur 93 patients atteints d'une insuffisance rénale chronique, âgés en moyenne de 
57,0 ans (ET 18,5), 25 patients (26,9 %) étaient positifs pour les anticorps anti-VHE. L'infection par le VHE n'était 
pas significativement associée au sexe, à l'âge, au niveau d'études, au lieu de résidence ni à une source d'eau. 
Le taux de positivité pour le virus de l'hépatite E était supérieur chez les patients sous hémodialyse depuis plus 
d'un an, par rapport à ceux traités depuis un an ou moins (31,3 % contre 15,4 %), mais la différence n'était pas 
statistiquement significative. Aucun des patients n'était infecté par le virus de l'hépatite C chronique ou le VIH, 
et seulement deux patients souffraient d'une infection chronique par le virus de l'hépatite B. Étant donné la 
forte prévalence du VHE chez les patients hémodialysés à Zanjan, une attention accrue est requise vis-à-vis de 
l'épidémiologie du VHE, de la lutte, de la prévention mais aussi de la formation en la matière dans l'ouest de la 
République islamique d'Iran, voire éventuellement dans les pays voisins.
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Introduction

Hepatitis E is a self-limiting acute hepa-
titis caused by hepatitis E virus (HEV), 
which can occur both in sporadic or 
epidemics forms [1]. In terms of clinical 
symptoms, hepatitis E cannot be differ-
entiated from other viral hepatitis cases. 
The spectrum of symptoms ranges from 
asymptomatic to fulminate disease; 
most patients suffer from pain, abdomi-
nal tenderness, nausea, vomiting and 
fever. Hepatitis E does not become 
chronic and often shows no recurrence. 
The most important complication is 
a severe fulminate and fetal hepatitis 
in pregnant women and people with 

industrialized countries, including the 
United States, HEV is rarely detected, 
it is the most common form of acute 
hepatitis in adults in the endemic areas 
in Asia. The transmission mode of HEV 
is mainly fecal–oral, and epidemics are 
typically caused by contamination of 
water [1]. There is disagreement about 
other means of viral transmission, and 
some researchers have maintained that 
fecal–oral transmission is the only route 

transmission such as skin contact, blood 

transmission have been proposed [6].
In a number of studies, the sero-

prevalence of HEV in various com-
munity groups have been compared. 
However, the published results have 
been inconsistent. While one study re-
jected a higher HEV seroprevalence in 
injecting drug users [6], another study 
supported it [7,8]. There have also been 
contradictory reports concerning hae-
modialysis patients. While some studies 
claimed that there were no significant 
differences between haemodialysis pa-
tients and the normal population [9], 
others reported significant differences 

-
tradictions appear to be due to a lack 
of matched criteria between selected 
groups, issues including socioeconomic 
status, age and so on [11].

Based on several recent studies, 
while the prevalence of hepatitis E in the 
Islamic Republic of Iran is lower than 
in Turkey, it is higher than Saudi Ara-

the city of Zanjan is near the endemic 

countries of Iraq and Turkey, and also 
due to the limited number of studies 
related to this disease in dialysis patients 

decided to analyse the prevalence of 
anti-HEV antibody (Ab) in a cohort of 
Iranian haemodialysis patients.

Methods

Study design and sample
In this descriptive, cross-sectional study, 
all the haemodialysis patients referred 
to Zanjan haemodialysis centres (Vali-
e-Asr and Shahid Beheshti hospitals) in 

were included on a census basis.

Data collection
Demographic and clinical variables were 
recorded using a questionnaire survey 
designed for that purpose, including 
age, sex, educational level, residency, 
source of drinking water and duration 
and frequency of haemodialysis. Histo-
ries of hepatitis B (HBV) and C virus 
(HCV) or human immunodeficiency 
virus (HIV) infection were extracted 
from the patient records.

from each patient, quickly centrifuged 
-

ple collection, the anti-HEV-Ab level 
was measured by an enzyme-liked im-
munosorbent assay method by using 
Bindlaver kit (ELISA, DiaPro, Diag-
nostic Bioprobes) and the results were 
recorded on a checklist. All positive 
samples were tested a second time for 
conformation.

The study was approved by the 
ethics committee of Zanjan Univer-
sity of Medical Sciences, and informed 
consent was obtained from each 

participant. No intervention outside 
of routine procedures was done, and 
there were no additional costs imposed 
on the participants. Specifications and 
information about all patients were kept 
confidential.

Data analysis

The chi-squared test was performed for 
statistical analysis using SPSS, version 
16. A P
significant. 

Results

(SD 18.5) years (range 16–88 years) 
who had been admitted to the Zanjan 
haemodialysis centres (Vali-e-Asr and 
Shahid Beheshti hospitals) were stud-
ied. A summary of the patients’ impor-
tant demographic data including sex, 
residence, education level and source 
of drinking water is shown on Table 1.

Antibodies against HEV were posi-

HEV-Ab positive were slightly more 
likely to be male, older age, illiterate, 
living in a village and using unfiltered 
water. However none of these differ-
ences were statistically significant (P = 

P P  P
and P

The mean duration of dialysis in 
patients who were positive for anti-

HEV-Ab negative patients. A higher rate 
of HEV infection was seen in patients 
who had undergone > 1 year of haemo-

1 year of dialysis (15.4%) but the differ-
ence was not statistically significant (P = 
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reporting no significant difference be-

In several studies conducted on 
the general population in Islamic Re-
public of Iran, the prevalence of HEV 
infection was reported to be between 

Only one of these studies, however, was 
performed on haemodialysis patients: 
Taremi et al., reporting a 7.4% HEV 

contrast, our estimate indicated almost 

HEV infection in haemodialysis pa-
tients in Zanjan, a figure that is also 
much higher than the average estimate 
for the general population. In line with 
our results, Rostamzadeh Khameneh 
et al. reported a high prevalence of 

transplant recipients in Urmia, located 
in the north-west of Islamic Republic of 

be that Zanjan and Urmia are geo-
graphically close to the endemic areas 

west of Islamic Republic of Iran, Turkey 
and Iraq. It is also possible that this high 
seroprevalence of HEV might be due 
to infection with an unknown virus, 
which creates antibodies cross-reacting 

have proposed blood transfusion as a 
potential route of HEV transmission, 
particularly in highly endemic areas 

Because of a 4-fold higher HEV 
infection prevalence in Zanjan com-
pared with the normal population of 
Islamic Republic of Iran, we should 
pay special attention to the high risk of 

chronic HBV, 1 of them was positive 
for anti-HEV-Ab. None of the patients 
showed evidence of chronic HCV or 
HIV infection.

Discussion

be positive for anti-HEV-Ab. Only 1 of 
the patients had chronic HBV in addi-
tion to HEV, and none were positive 
for HCV or HIV. Statistical analysis of 
the relationship between the variables 
including sex, age, education, water, 
residency and history of HBV infec-
tion, showed no significant relationship 
between these variables and HEV infec-
tion. This observation is in line with a 

Table 1 Demographic and clinical characteristics of haemodialysis patients in relation to their anti-hepatitis E virus (HEV) 
status

Variable Total Anti-HEV –ve Anti-HEV +ve P-valuea

No. No. % No. %

Total 93 68 73.1 25 26.9

Sex

Male 49 35 71.4 14 28.6
0.698

Female 44 33 75.0 11 25.0

Education

Illiterate 54 37 68.5 17 31.5

0.769
Secondary school or lower 28 22 78.6 6 21.4

Highschool diploma 4 3 75.0 1 25.0

Bachelor degree or higher 7 6 85.7 1 14.3

Age (years)

< 50 31 27 87.1 4 12.9

0.298
50–59 15 9 60.0 6 40.0

60–69 20 13 65.0 7 35.0

> 70 27 19 70.4 8 29.6

Location

City 73 54 74.0 19 26.0
0.335

Village 20 14 70.0 6 30.0

Drinking water

Filtration 83 63 75.9 20 24.1
0.081

No filtration 10 5 50.0 5 50.0

Duration of haemodialysis (years)

≤ 1 26 22 84.6 4 15.4
 0.365

> 1 67 46 68.7 21 31.3
aPearson chi-squared test. 
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transmission in this region, as well as the 
possible means of prevention. Two par-
ticular vulnerable groups at risk include 
pregnant women and those already af-
fected with HBV. Unfortunately, at the 
moment, HEV vaccines have not been 
mass produced and are not available 

-
cine became available, HEV vaccination 
should be a health priority in areas such 
as Zanjan.

Our data indicated a tendency to-
wards a higher rate of HEV infection 
among patients with > 1 year of hae-

that this is an indication of a rising trend 

for HEV infection, or that patients who 
started dialysis in the previous year were 
somehow more exposed to the risk of 
infection, or that the risk of infection was 
simply higher for patients with a longer 
period of dialysis.

To summarize, the results of our 
study showed that particular attention 
should be paid to the problem of HEV 
epidemiology in the west of Islamic 
Republic of Iran and possibly in neigh-
bouring countries. We recommend that 
health officials provide HEV awareness 
programmes in such areas. Further-
more, because chronic patients may 
have normal liver enzymes or remain 

of haemodialysis patients seems advis-
able.
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Table 2 Seroepidemiology of hepatitis E virus (HEV) in various studies in the Islamic Republic of Iran

Study [reference] Province Year Population Prevalence 
of anti-HEV+

%

Aminiafshar S et al. [12] Tehran 2004 Blood donors 7.8

Safar MJ et al. [14] Mazandaran 2005 General population 7.2

Taremi M et al. [13] Tabriz 2005 Haemodialysis patients 7.4

Taremi M et al. [15] Tabriz 2007 Blood donors 7.8

Ghorbani GA et al. [16] Tehran 2007 General population 1.1

Ataei B et al. [17] Isfahan 2008 General population 3.8

Taremi M et al. [18] Nahavand 2008 General population 9.3

Assarehzadegan MA et al. [19] Khuzestan 2008 Blood donors 11.5

Rostamzadeh Khameneh Z et al. [20] Urmia 2011 Renal transplant 
recipients 30.8
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Hepatitis E

The hepatitis E virus is transmitted mainly through the faecal-oral route due to faecal contamination of drinking water. 
Other transmission routes have been identified, which include: 

foodborne transmission from ingestion of products derived from infected animals;

zoonotic transmission from animals to humans;

transfusion of infected blood products;

vertical transmission from a pregnant woman to her fetus. 

The highest seroprevalence rates of hepatitis E are observed in regions where low standards of sanitation increase the 

above 5 years is serologically positive for the hepatitis E virus. 
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Experience of malaria in children of a flood affected 
area: a field hospital study
M.F. Afzal 1 and M.A. Sultan 1

ABSTRACT To determine the frequency of malaria among children presenting with fever in a flood affected area, 
and the frequency of Plasmodium vivax and P. falciparum among cases, this cross-sectional study was conducted 
from 1 September 2010 to 15 January 2011 in the Australian Field Camp and Ehsas Field Hospital, Kot Addu, 
Muzaffargarh District, Southern Punjab, Pakistan. Each febrile child aged ≤ 15 years fulfilling the clinical case 
definition of suspected uncomplicated malaria was investigated by rapid diagnostic test. Of 20 288 children 
examined, 3198 (16%) febrile patients fulfilled the clinical case definition and 2406 (75%) cases were positive 
for malaria. P. vivax, P. falciparum, and co-infection were present in 1562 (65%), 759 (31%) and 85(4%) cases 
respectively. P. vivax was the most prevalent species followed by P. falciparum. Twenty seven (4%) cases of P. 
falciparum fulfilled the case definition of cerebral malaria. The age group most affected was 5–9 years (41%). 

1Department of Paediatrics, King Edward Medical University/ Mayo Hospital, Lahore, Pakistan (Correspondence to M.F. Afzal: (mfaheem169@
yahoo.com).
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Le paludisme chez des enfants vivant dans une zone touchée par des inondations : étude dans des hôpitaux 
de terrain

RÉSUMÉ Afin de déterminer la fréquence du paludisme chez des enfants souffrant de fièvre dans une zone 
touchée par des inondations et la fréquence de Plasmodium vivax et P. falciparum parmi les cas, la présente étude 
transversale a été menée entre le 1er septembre 2010 et le 15 janvier 2011 à l'Australian Field Camp et l'Ehas Field 
Hospital, à Kot Addu, dans le district de Muzaffargarh, dans le sud du Pendjab (Pakistan). Chaque enfant fébrile 
âgé de 15 ans ou moins correspondant à la définition de cas clinique suspect de paludisme simple a subi un test 
diagnostique rapide. Sur les 20 288 enfants examinés, 3 198 patients fébriles (16 %) correspondaient à la définition 
de cas clinique et 2 406 cas (75 %) étaient positifs pour le paludisme. P. vivax a été retrouvé chez 1 562 enfants 
(65 %), P. falciparum chez 759 enfants (31 %) et une co-infection chez 85 cas (4 %). P. vivax était l'espèce la 
plus prévalente suivie par P. falciparum. Vingt-sept cas d'infection par P. falciparum (4 %) correspondaient à la 
définition de neuropaludisme. Les enfants âgés de cinq à neuf ans constituaient la tranche d'âge la plus touchée 
(41 %).
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Introduction

The World Health Organization 
-

ple at risk of malaria globally; this leads 

estimated number of annual malaria 
episodes in Pakistan is 1.5 million [1]. 

Malaria transmission risk can in-
crease in natural disasters such as floods. 
During flooding, changes in human 
behavior and in the habitat can promote 
mosquito breeding. (e.g. river damming, 

-
stan was the biggest disaster in history 
of the country. The National Disaster 
Management Authority estimated that 
over 17.6 million people were affected, 
exceeding the combined total of in-

in northern areas of Pakistan and Kash-

The United Nations reported nearly 

flood-affected areas from the end of July 

-
reach field hospitals in Kot Addu to de-
termine the frequency of malaria among 
children presenting with fever in the 
flood-affected area, and the frequency 
of Plasmodium vivax and P. falciparum 
among the malaria cases. Determining 
the species of Plasmodium in a com-
munity settings suffering from a disaster, 
where microscopy is not possible, is cru-
cial. Healthcare personnel would thus 
be guided by the results of the malaria 
rapid diagnostic testing to decide on 
the most suitable course of treatment: 
chloroquine or artemisinin-based coms-
bination therapy.

Methods

This cross-sectional study was con-

Camp and Ehsas Field Hospital, Kot 
Addu, Muzaffargarh District, Southern 
Punjab, Pakistan. Kot Addu is a remote 
area along the river Indus in Southern 
Punjab, Pakistan which was among the 
regions most affected by flooding. The 
Australian Government established 
a medical relief camp in Kot Addu in 

mobile Ehsas Field Hospital was estab-

partnership with the Government of 
the Punjab and King Edward Medical 
University/Mayo Hospital, Lahore. 
The paediatric department of this field 
hospital was under the Department of 
Paediatrics, King Edward Medical Uni-
versity/Mayo Hospital, Lahore. 

presented with a febrile illness were 
included in the study. A trained paedi-
atric resident was deputed for patient 

paediatric outpatient departments of 
both hospitals. Each febrile child was 
evaluated according to the clinical case 
definition of suspected malaria (history 

headaches, body aches, perspiration, 
tiredness, and pallor) [5]. Thereafter, 
each child was investigated for evidence 
of malaria infection by CareStart malar-

-
tic test (RDT). The CareStart malaria 

provided by the WHO to detect P. 
falciparum and non-falciparum infec-
tions (or both) in community setting, 
distant from microscopy facilities [6]. 

These RDTs had a sensitivity of 96% 
and a specificity of 97% (manufacturer’s 
data) [7]. Supervisors from the local 
Centre for Disease Control (CDC) 
and laboratory technicians from the 
field hospital were trained in the use of 

combo RDT and the interpretation 
of the results. Results were read after 

a confirmed malaria case if they tested 
positive for one or both Plasmodium spp. 
[5]. Cases of cerebral malaria were also 
identified in line with the clinical case 
definition (fever, confusion, seizures, 
coma, and/or focal neurological signs) 
[5]. The information was recorded on a 
structured questionnaire. 

Data were entered in SPSS, version 
17. Each patient was treated on an 
individual basis. Cases of uncompli-
cated P. vivax malaria were treated with 
chloroquine and primaquine, while P. 
falciparum cases were treated with ar-
temisinin-based therapy (Artesunate). 
Cases of cerebral malaria were referred 
to nearby tertiary care hospitals after 
initial emergency management. 

Results

fulfilled the clinical case definition of 
suspected uncomplicated malaria; 

malaria (confirmed cases). P. vivax was 
, P. falcipa-

rum
85 (4%) (Table 1). Twenty seven (4%) 

Table 1 Distribution of malaria cases and Plasmodium species (n=2406) 

Cases No. %

Total examined 20 288 100

Clinically suspected malaria 3198 16

Confirmed malaria 2406 12

 P. vivax 1562 65a

 P. falciparum 759 31a

 Co-infection 85 4a

aAs percentage of confirmed cases.
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cases of P. falciparum malaria fulfilled 
the clinical case definition of cerebral 
malaria. 

The most common age group af-
fected was 5–9 years (41%), followed 

and < 1 year (9%) (Figure 1).

Discussion

Our study shows that in children who 
presented with fever in the flood-affect-

the incidence of suspected malaria was 
16%. The disease early warning system 
(DEWS) of the WHO estimated that 

-

(6%) were for suspected malaria [8]. 
Similarly, in Punjab over the same pe-

(all age groups), suspected malaria was 
reported in 151 785 (5%) cases [8]. The 
difference may be due to the fact that our 
study focused on Southern Punjab while 
the WHO data was for whole province. 

Our findings in regard to Plasmo-
dium infection in febrile children in a 
flood-affected area are in accordance 
with those from WHO, which reported 
both P. vivax and P. falciparum cases 
in Muzaffarghar district in Southern 

Punjab [8]. Looking at the international 
data from other flood-affected regions, 
we find epidemics of malaria in Costa 
Rica’s Atlantic region in 1991, the Do-

Malaria case management remains 
a vital component of the malaria control 
strategies. This entails early diagnosis 
and prompt treatment with effective 
antimalarial medicines. In the present 
study, cases of uncomplicated P. vivax 
malaria were treated with chloroquine 
and primaquine, while P. falciparum 
cases were treated with artemisinin-
based therapy provided by WHO for 
disaster areas [6]. WHO recommends 
chloroquine combined with primaquine 
for uncomplicated P. vivax as treatment 
of choice for chloroquine-sensitive in-
fection and artemisinin-based combina-
tion therapy (ACT) for treatment of 
uncomplicated P. falciparum malaria 
[11]. The National Malaria Control 
Programme in Pakistan has similar 
recommendations for the treatment of 

has also recommended that where ACT 
therapy has been adopted as the first line 
treatment for P. falciparum malaria, it 
may also be used for P. vivax malaria in 
combination with primaquine for radi-
cal cure [11]. A regional study reported 

P. vivax and P. falciparum co-infection in 

P. falciparum were 

In our population, even in disas-
ter circumstances, P. vivax was more 
common (65%). The National Malaria 
Control Programme also reported P. 
vivax as the dominant species (75%) 

-
tions in Pakistan have shown a predom-
inance of P. vivax 
Therefore, to guide the treatment of 
malaria, the correct approach would 
be to request confirmatory diagnosis 
of malaria in all suspected cases using 
microscopy, but in community settings 
like disaster areas, where microscopy is 
not possible, combination RDTs with 
high diagnostic performance for P. fal-
ciparum and P. vivax should be used to 
identify the species. Treatment with 
chloroquine or ACTs should then be 
guided by the results.

The strength of the present study 
is in being the first field hospital study 
from a disaster area to report on malaria 
infection along with Plasmodium spp. 
from one of the regions most affected 
by the floods in southern Punjab. The 
main limitation of our study was the lack 
of clinical follow-up of cases owing to 
the mass displacement and loss of com-
munication in the disaster situation. 

Recommendations

Suspicion for malaria among febrile 
children must be kept in mind in 
disaster circumstances. In the fields 
of community setting, distant from 
microscopy, it is recommended that 
combination RDTs with high diagnos-
tic performance to P. falciparum and P. 
vivax should be used for the diagnosis. 
Treatment with either chloroquine or 
ACTs should be guided by the results. 
Early referral of non-responders is also 
recommended. We believe that malaria 
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Figure 1 Age distribution of children (n = 2406) with clinically confirmed malaria 
in a flooded area in southern Punjab, 2010–2011
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prevention awareness campaigns be 
launched in malaria-endemic and 
disaster-prone areas of the region.
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Diarrhoeagenic E. coli pathotypes in children with and 
without diarrhoea in an Iranian referral paediatrics centre
B. Pourakbari,1 H. Heydari,2 S. Mahmoudi,1 F. Sabouni,3 M. Teymuri,1 F. Ferdosian,4 M.T.H. Ashtiani 5 and S. Mamishi 1,3

ABSTRACT Diarrhoeagenic Escherichia coli can be considered as the most important etiologic agents of diarrhoea 
in the Islamic Republic of Iran, particularly in children. This study determined the frequency of diarrhoeagenic E. 
coli isolates collected from children with acute diarrhoea (n = 50) and a control group (n = 50) at an Iranian referral 
paediatric centre during a 1-year period. Using multiplex PCR, diarrhoeagenic E. coli was identified in 90% of the case 
group and 20% of controls. Enterotoxigenic E. coli was the most frequently identified pathotype in both groups (26% 
in cases; 10% in controls). Shiga toxin-producing E. coli was the second most isolated pathotype (17%), followed by 
enteroaggregative E. coli (12%). No enteroinvasive E. coli and enteropathogenic E. coli strains were recovered. More 
than 80% of isolates harboured the fimH gene. This high proportion of diarrhoeagenic E. coli and diversity of E. coli 
types highlights the need for enhanced surveillance of gastroenteritis agents in children in this country.
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4Departament of Pediatrics, Shahid Sadoughi Hospital, Shahid Sadoughi University of Medical Sciences, Yazd, Islamic Republic of Iran.
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Pathotypes Escherichia coli diarrhéogènes chez des enfants souffrant ou non de diarrhées dans un centre 
pédiatrique d'orientation-recours iranien

RÉSUMÉ Les souches d'Escherichia coli diarrhéogènes peuvent être considérées comme les agents étiologiques 
les plus importants à l'origine de diarrhées en République islamique d'Iran, notamment chez l'enfant. La présente 
étude a déterminé la fréquence d'E. coli diarrhéogènes à partir d'isolats recueillis chez des enfants souffrant de 
diarrhées aiguës (n = 50) et dans un groupe témoin (n = 50) au sein d'un centre pédiatrique d'orientation-recours 
iranien pendant un an. À l'aide de la PCR multiplexe, E. coli diarrhéogène a été identifié chez 90 % des patients 
et 20 % des témoins. E. coli entérotoxinogène était le pathotype le plus fréquemment identifié dans les deux 
groupes (26 % des cas ; 10 % des témoins). E. coli producteur de shiga-toxine était le deuxième pathotype le plus 
fréquemment isolé (17 %), suivi par E. coli entéroagglutinant (12 %). Aucune souche d'E. coli entéroenvahissant ni  
d'E. coli enteropathogène n'a été découverte. Plus de 80 % des isolats hébergeaient le gène fimH. La proportion 
élevée de souches E. coli diarrhéogènes et la diversité des types d'E. coli soulignent la nécessité d'une surveillance 
accrue des agents de gastro-entérites chez les enfants de ce pays.
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Introduction

Diarrhoeal disease is still a major 
health problem, especially in develop-
ing countries, where it is considered 
one of the leading causes of morbidity 
and mortality especially in children 
aged less than 5 years [1]. Among the 
bacterial causes of diarrhoea, diar-
rhoeagenic Escherichia coli is the most 
important etiologic agent of children’s 
diarrhoea in the Islamic Republic of 

Identification of E. coli pathotypes 
is limited in many developing coun-
tries because conventional microbio-
logical testing is unable to distinguish 
between normal flora and pathogenic 
strains [4]. Molecular identification 
and classification of diarrhoeagenic 
E. coli is based on the presence of 
different chromosomal or plasmid-
encoded virulence genes, which are 
absent in the commensal E. coli [5]. 
Five categories of E. coli have been 
associated with diarrhoea in several 
epidemiological studies: enteropatho-
genic E. coli (EPEC), enteroaggrega-
tive E. coli (EAEC), enterotoxigenic 
E. coli (ETEC), enteroinvasive E. coli 
(EIEC) and Shiga toxin-producing E. 
coli (STEC) [5]. Infections caused by 
pathogenic E. coli are often initiated by 
binding of the bacteria to the host cell 
surface via specific bacterial adhesins. 
Binding of fimbrial adhesins enabling 
bacteria to adhere to host cells. Type 
1 fimbriae were the adhesins first de-
scribed in E. coli [6].

The features of acute diarrhoea 
vary from place to place depending 
on local meteorology, geography and 
socioeconomic variables. Knowledge 
of the major etiologic agents of this 
disease is important for epidemiologi-
cal surveillance and correct treatment. 
The goal of our study was to evaluate 
the frequency of E. coli pathotypes and 
type 1 fimbriae in children attending 
a referral hospital in Tehran, Islamic 
Republic of Iran.

Methods

Study design and setting
E. coli 

isolates of stool samples were collected 
and processed during a 1-year period 

the Children’s Medical Centre. In ad-
dition to being a referral tertiary care 
centre this is one of the major teach-
ing hospitals of Tehran University of 
Medical Sciences. It admits patients 
from all regions of Islamic Republic of 
Iran, representing a wide spectrum of 
socioeconomic levels.

Sample

-
rhoea referred to the Children’s Medi-
cal Centre over a 1-year period were 
selected as case patients and enrolled 
into the study. Diarrhoea was defined, 
according World Health Organization 

more, loose, liquid or watery stools 
-

mum recovery of E. coli all specimens 

of illness and before any antimicrobial 
treatment had begun. During the same 

signs and symptoms of gastroenteritis 
were recruited from the general popula-
tion as controls. These patients were 
apparently healthy, with the same age 
range and sex, and included healthy 
volunteers, individuals presenting to 
clinics for routine health maintenance 
visits and individuals presenting to the 
emergency department.

Data collection
After informed consent was obtained 
from each child’s parent, stool samples 
were collected and transported imme-
diately to the microbiology laboratory 

Bacteriological procedures
All bacterial isolates were microbio-
logically identified in the microbiology 

laboratory of the hospital using stand-
ard identification methods [8].

DNA extraction
E. coli clinical isolates were processed for 
isolation of genomic DNA as previously 
described [9].

Detection of fimH gene and E. coli 
pathotypes
Detection of specific virulence genes 
by polymerase chain reaction (PCR) 
is frequently used because this method 
gives rapid, reliable results with a high 

Having confirmed the specificity of 
each primer set by single PCR, we com-
bined primer sets and tested the control 
strains in several PCR cycling protocols. 
The targets selected for each category 
were fimH for type 1 fimbriae, aggR for 
EAEC, eae for EPEC, stx1 and stx2 for 
STEC, lt and st for ETEC, and invE 
for EIEC. For each of the target genes, 
different pairs of primers were selected 

The multiplex PCR reactions were 

mM MgCl
DNA polymerase and each of primers. 

products were then electrophoresed on 
a 1.5% agarose gel.

Results

Background characteristic of 
patients
In this study, multiplex PCR was used 
to detect pathotypes of E. coli

-
trol children. The patients were ana-
lysed in 4 age groups < 6 months (n 
= 11), 6–11 months (n
months (n
(n
68 females. Children were enrolled 
during all seasons: spring (n
summer (n n
winter (n
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Diarrhoeagenic E. coli strains 
isolated
A total of 55 isolates of diarrhoeagenic E. 
coli

ETEC was the most common 

-

were positive for the lt gene (7 cases; 1 
st gene (11 

-
trols) (Table 1). STEC was found in 

controls) (Table 1). stx1 in combina-
tion with stx2 was seen exclusively in 

-
dren. Among the EAEC isolates, the 
aggR

did not find any eae and invE positive 
strains. No EIEC or EPEC strains were 
recovered.

Two different types of diarrhoea-
genic E. coli
(16%) cases and none of the controls. 
The most frequent combination was 

STEC with ETEC in 7/8 of these cases 

In our study, type 1 fimbriae was 
expressed by the majority of ETEC 

Variations by age and season

No difference in the rate of detection 
of diarrhoeagenic E. coli proportion was 

found between the dry (summer) and 
rainy season (autumn) samples. Of the 

E. coli: 

controls.
We divided the samples according 

of diarrhoeagenic E. coli in faecal speci-
mens from children in all ages, there was 

Table 1 Frequency of different diarrhoeagenic Escherichia coli strains isolated from 
the case group of children with diarrhoea and the control group

Pathotype No. of strains isolated

Cases
(n = 50)

Controls
(n = 50)

Total
(n = 100)

STEC

 Stx1-producing 1 1 2

 Stx2-producing 3 2 5

 Stx1 + stx2-producing 10 0 10

ETEC

 lt-producing 7 1 8

 st-producing 11 4 15

 lt + st-producing 3 0 3

EAEC 10 2 12

EIEC 0 0 0

EPEC 0 0 0

Total isolates 45 10 55

STEC = Shiga toxin-producing E. coli; ETEC = enterotoxigenic E. coli; EAEC enteroaggregative E. coli; EIEC = 
enteroinvasive E. coli; EPEC = enteropathogenic E. coli. 
n = total number of children.

Table 2 Frequency of different diarrhoeagenic Escherichia coli strains isolated from the case group of children with diarrhoea 
and the control group, by age group

Pathotype No. of strains isolated

Control group Case group

0–5 yrs 6–11 yrs 12–23 yrs ≥ 24 yrs Total 0–5 yrs 6–11 yrs 12–23 yrs ≥ 24 yrs Total

STEC 0 0 0 0 0 1 0 0 1 2

ETEC 0 0 1 0 1 0 1 3 1 5

EAEC 0 0 1 0 1 0 0 3 0 3

STEC + EAEC 0 0 0 0 0 0 0 1 0 1

STEC + fimH 0 1 2 0 3 0 1 3 1 5

ETEC + fimH 1 1 2 0 4 0 2 4 3 9

EAEC + fimH 0 0 1 0 1 0 2 3 1 6

STEC + ETEC + fimH 0 0 0 0 0 1 0 3 2 6

STEC + ETEC 0 0 0 0 0 0 0 1 0 1

Total children 4 11 25 10 50 7 9 25 9 50

STEC = Shiga toxin-producing E. coli; ETEC = enterotoxigenic E. coli; EAEC enteroaggregative E. coli; EIEC = enteroinvasive E. coli; EPEC = enteropathogenic E. coli; fimH = 
type 1 fimbriae.
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a higher frequency of recovery of strains 

Discussion

Knowledge of the status of the enter-
opathogenic bacteria responsible for 
diarrhoea in the Iranian population 
is essential for implementation of ap-
propriate public health measures to 

study was performed to identify the 
frequency of diarrhoeagenic E. coli as a 
potential etiologic agent of diarrhoeal 
disease in an Iranian referral paediat-
rics centre. The most frequent E. coli 
pathotype in our study was ETEC, 

total children studied (81% of the case 
group and 19% of the control group). 
Among diarrhoeagenic E. coli, ETEC 
has been noted as the most common, 
particularly in the developing world 

ETEC toxin types may occur from 
year to year and among different 
geographic areas. In our study, strains 
carrying only the st gene were more 

carrying genes for lt
both st and lt
result agrees with the report of other 
studies in Egypt and Tunisia that the 
st-expressing ETEC was the most 
common form [14,15].

STEC was the second most com-
mon diarrhoeagenic E. coli pathotype, 
isolated from 17% of children. Accord-
ing to a previous report from the Islamic 
Republic of Iran, this organism has 
high frequency in the Iranian popu-
lation [16]. Although EPEC was the 
third most abundant E. coli after STEC 
and EAEC in previous studies in our 
country, we did not find this pathotype 

isolates in our study and the low rate 
of its recovery in other studies suggests 
that this pathotype may play a less im-
portant role in childhood diarrhoea in 
developing countries [17,18].

-
rhoeagenic E. coli types in our study 
(8% of children, 16% of cases) was 
higher than the recent report in León, 
Nicaragua. In our study, the combina-
tion of ETEC and STEC was the most 
frequent, while in Vilchez et al.’s study 

coinfection with EAEC and EPEC was 

[19].
A high frequency of diarrhoea-

genic E. coli was found in the age group 

of the control group in this age had 
diarrhoeagenic E. coli pathotypes. We 
speculate that children at this age are 
immunologically naive and may not 
possess a specific immune response to 
new pathogens. In addition, the behav-
iour of children in this age group might 
be another factor that exposes them 
to more risk factors compared with 
younger and older children.

Conclusion

Our results show a high rate of diar-
rhoeagenic E. coli  among Iranian 
children with diarrhoea. The finding of 
diverse E. coli types, even within a small 
number of E. coli isolates, focuses atten-
tion on the importance of pathogenic E. 
coli and stresses the need for enhanced 
surveillance of gastroenteritis agents in 
children in the Islamic Republic of Iran.
Competing interests: None declared.
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Diarrhoeagenic diseases

Diarrhoeal diseases represent a major health problem in developing countries. The wide diversity of bacterial and 
viral infections that may cause diarrhoea [5] complicates accurate surveillance and diagnosis, especially in developing 
countries with little or no access to modern laboratory procedures

Numerous types of diarrhoeagenic E. coli strains have been identified worldwide, including enteropathogenic (EPEC), 
enterohaemorragic (EHEC), enteroinvasive (EIEC), enterotoxigenic (ETEC), Shiga toxin-secreting (STEC), diarrhoea-
associated haemolytic (DHEC), entero-aggregative (EAAggEC), and cytolethal distending toxin-secreting (CDTEC) 
E. coli strains. The prevalence of these strains and the burden of disease they cause are however unequal.

Further information on diarrhoeal diseases can be found at: http://www.who.int/vaccine_research/diseases/
diarrhoeal/en/index.html 
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Awareness of World Health Organization methicillin-
resistant Staphylococcus aureus guidelines at 
Alexandria University hospitals
G.S. Soliman,1 R.M. Abu-Youssef,1 B.F. Saleib,1 A.M. El-Moughazi 1 and A. Zaki 2

ABSTRACT This cross-sectional study aimed to assess knowledge of routes of transmission, awareness of MRSA 
control guidelines and reasons for non-adherence to guidelines among medical staff at Alexandria University 
hospitals. A random sample of 158 physicians and 47 nurses answered a self-administered questionnaire. Overall 
awareness of MRSA control guidelines was 67.3%, and nurses were significantly more aware than physicians 
(91.5% versus 60.1%). The lowest awareness level was among anaesthesiologists; only 54.4% knew the correct 
transmission routes. Among medical staff overall, 70.0% accepted the necessity of screening measures for high-
risk patients and 35.8% of doctors accepted the use of the same pair of gloves when caring for different body sites 
on an individual patient. Lack of resources was the most common justification for suboptimum adherence. The 
study showed low awareness levels of MRSA-related guidelines. 
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Sensibilisation aux recommandations de l'Organisation mondiale de la Santé sur la lutte contre Staphylococcus 
aureus résistant à la méthicilline dans des hôpitaux universitaires d'Alexandrie

RÉSUMÉ La présente étude transversale visait à évaluer la connaissance des voies de transmission, la sensibilisation 
aux recommandations sur la lutte contre Staphylococcus aureus résistant à la méthicilline et les motifs du non 
respect de ces recommandations par le personnel médical des hôpitaux universitaires d'Alexandrie. Un 
échantillon randomisé de 158 médecins et 47 infirmières ont répondu à un auto-questionnaire. Globalement, la 
sensibilisation aux recommandations sur la lutte contre Staphylococcus aureus résistant à la méthicilline était de 
67,3 %, et le personnel infirmier était beaucoup plus sensibilisé que les médecins (91,5 % contre  60,1 %). Le niveau 
de sensibilisation le plus faible a été retrouvé chez les anesthésistes. Seuls 54,4 % de ces derniers connaissaient les 
voies de transmission correctes. Au sein du personnel médical globalement, 70,0 % avaient accepté la nécessité 
de mesures de dépistage pour les patients à haut risque mais 35,8 % des médecins reconnaissaient utiliser une 
seule paire de gants même lors de soins prodigués sur différents sites corporels d'un même patient. Le manque de 
ressources était la justification la plus fréquente pour le respect insuffisant de ces recommandations. L'étude a mis 
en évidence les faibles niveaux de sensibilisation aux recommandations sur la lutte contre Staphylococcus aureus 
résistant à la méthicilline.
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Introduction

Methicillin-resistant Staphylococcus au-
reus (MRSA) is now a major healthcare-
acquired pathogen, accounting for up to 

-

occurs by contact with contaminated 
wounds, dressings and inanimate ob-
jects of infected patients, with another 
individual’s colonized intact skin and 
by inhalation of aerosolized droplets 

factors include surgical site infection, 
antibiotic use, prolonged hospitaliza-
tion, intensive care, haemodialysis and 
proximity to others with MRSA coloni-
zation or infection [6–8]. 

The worldwide MRSA prevalence 
varies considerably, from less than 1% 

Israel and elsewhere in Europe [7,9]. In 

southern and eastern Mediterranean 
countries, the highest proportions of 
MRSA isolates were reported by Jordan, 
Egypt and Cyprus. Egypt reported a rate 

-
terranean countries such as Lebanon, 
Morocco, Algeria, Tunisia and Malta, 

Jordan and Cyprus reported 56% and 

Alexandria Main University hospitals 
S. aureus isolates, 71 

were MRSA, mostly from patients in the 
intensive care unit (ICU) [11]. 

Countries that have failed to im-
plement early MRSA surveillance and 
control measures have struggled to 

level of awareness of MRSA infection 
control varies in different countries. 
A study of medical staff in the United 
Kingdom (UK) found that knowledge 
about numerous aspects of MRSA and 
its management was deficient [14]. In 
Switzerland a study of adherence to 
the guideline recommendation of hand 
washing [15] reported only a 48% ad-
herence rate of health care workers [16]. 

To the best of our knowledge, there has 
not been any published study in Egypt 
investigating the level of awareness 
among health care workers on MRSA 
control guideline recommendations. 
Taking this into account, our study 
was developed with to assess the level 
of awareness of health care staff, both 
physicians and nurses, at Alexandria 
University hospitals concerning MRSA 
guideline recommendations, and to 
determine the reasons, if any, for non-
adherence.

Methods

Study setting and sample
The period of data collection of this 
cross-sectional study was from Septem-

University hospital and the Paediatrics 
and Obstetrics hospitals of University of 
Alexandria, serving the public sector of 
the city of Alexandria, Egypt. The units 
where MRSA was expected to be an 
important issue were selected, namely: 
the general ICU, the paediatric ICU 
(PICU) and neonatal ICU (NICU), 
the pulmonology medicine depart-
ment, the anaesthesiology department, 
the cardiothoracic surgery department 
and the coronary care unit (CCU). 

total number of medical staff working 

75 registered nurses (graduates of the 
faculty of nursing). Nurses who had 
graduated from the school of nursing, 
whose education was in Arabic, did not 
meet the eligibility requirements for a 
survey conducted in English. Depart-
ment heads were informed of the study 
prior to data collection. A random sam-
ple of physicians and registered nurses 
working in the different selected units 
were asked to participate in the study. 

Those who agreed to complete the 
questionnaire included a total of 158 
physicians and 47 registered nurses. 

-
sonnel was conducted to ensure 

comprehension and clarity of the ques-
tions prior to questionnaire administra-
tion.

Data collection
Each participant was asked to complete 
the pre-tested, self-administered ques-
tionnaire, which included demographic 
data such as age, sex, year of graduation, 
and the unit where he/she worked. The 
investigator was present to answer any 
questions. 

Initially, using multiple choice ques-
tions the questionnaire inquired about 
knowledge about routes of transmis-
sion and the most important risk factor 
for MRSA infection. Concerning each 
individual’s awareness about the pres-
ence of MRSA guidelines, participants 
were asked: “Have you heard of any 
guidelines on MRSA and can you men-
tion any?” Medical staff aware of the 
existence of at least one guideline and 
able to provide at least one source was 
deemed “aware”; otherwise “not aware”. 
Those who were not aware of these 
guidelines did not complete the sec-
ond part of the questionnaire regarding 
guideline recommendations.

Regarding their detailed knowledge 
of the guideline recommendations, 
each of the World Health Organiza-
tion (WHO), recommendations was 
transformed into a true/false question, 
and the responses were classified as 
“correct” or “incorrect” [17]. 

In the final part of the survey, medi-
cal staff was asked in an open question 
format to mention their justification(s) 
for non-adherence (if any) to MRSA 
control recommendations in their units. 
The questionnaire ended by enquir-
ing about methods by which they kept 
themselves updated on guidelines. 

Statistical analysis
The data were analysed using SPSS, 

presenting percentages of different 
groups of health care professionals 
interviewed regarding MRSA control 
guidelines were tabulated. Differences 
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between percentages of physicians and 
nurses who gave correct answers for 
questions covering awareness of guide-
lines and guideline recommendations 
were tested using the chi-squared test. 
For all statistical analyses, the level of 
significance was set at P

Results

Table 1 shows the distribution of 
respondents (158 physicians and 47 
registered nurses) across the different 

females

Knowledge about MRSA 
routes of transmission

-
ness of MRSA routes of transmission 
and main risk factor for MRSA infec-
tion in the different units. There was no 
significant difference between nurses 
and physicians in their awareness of 
MRSA routes of transmission (57.4% 
vs 54.5% respectively, P
significantly more nurses were aware 

respectively, P as particu-
larly evident in the general ICU, CCU 
and pulmonology departments. In the 

of physicians correctly identified MRSA 
transmission routes, namely airborne 
mechanisms, contaminated surfaces 

nurses were aware of the correct MRSA 
transmission routes, while 55.6% of 
physicians identified them. Likewise, 

how MRSA is transmitted, while only 

these routes.

Awareness of MRSA guidelines 
Medical staff in the NICU and PICU 
overall showed an 85.7% awareness 
rate of the MRSA guidelines. This was 
the highest rate reported from the 
departments. The general ICU also 
demonstrated a relatively high rate of 

in the anaesthesiology department (Ta-

of nurses was higher than that of physi-
cians, and overall 91.5% of nurses and 

guidelines (P
One section of the questionnaire 

was dedicated specifically to the level of 
awareness on MRSA guideline recom-

the importance of screening measures 
to detect early cases and implement 
appropriate precautions (P

physicians knew that the detection of 
cases is mandatory, especially if there 
is referral from another hospital (P < 

that airborne precautions should be 
implemented when caring for a patient 

with MRSA pneumonia, while 68.4% 
of physicians responded similarly (P < 

-

only one pair of gloves for each patient 
when caring for more than one body 
site is inadequate procedure (P

physicians accepted the protocol that 
the utilization of gloves renders hand-
washing optional after the care of the 
patient, according to the severity of the 
patient’s condition (P
4). 

given by medical staff for suboptimum 
adherence to MRSA guideline im-
plementation were: lack of resources 

and non-compliance/negligence 

Clinicians used a myriad of sources 
for learning about and continuing to be 
updated on MRSA guidelines, namely 

UpTo-
Date
journals, Medscape , pharmaceutical 
pamphlets and tutors.

Discussion

To the best of our knowledge, this is the 
first study in Egypt to assess the aware-
ness level of MRSA guidelines, common 
routes of transmission and the most 
important guideline recommendations 

Table 1 Distribution of the study respondents across different hospital departments

Hospital unit Physicians
(n = 158)

Nurses
(n = 47)

Total
(n = 205)

No. No. No. %

Anaesthesiology 20 n/a 20 9.8

Cardiothoracic surgery 13 2 15 7.3

Coronary care unit 18 5 23 11.2

General intensive care unit 67 23 90 43.9

Pulmonology medicine 24 5 29 14.1

Neonatal and paediatric intensive care units 16 12 28 13.7

n/a = not applicable.
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among health care workers at Alexan-
dria University hospitals. Although the 
study included only hospital depart-
ments in which MRSA was considered 
a major potential infectious threat, the 
general awareness level towards MRSA 
guidelines was unexpectedly low 

most important risk factor for infection, 
i.e. open skin wounds. Similarly, the cor-
rect main routes of transmission were 
identified by slightly more than half of 

between the relatively high rate of 
awareness of MRSA guidelines and the 
low rates of correct answers about risk 
factors and routes of transmission may 
suggest that most of the medical staff 

may hear about the existence of MRSA 
guidelines without actually having ad-
equate, continual access to these guide-
lines. A Swiss study on hand-washing 
compliance revealed the consequences 
of this, in which a lack of awareness of 
the concepts of a procedure can lead 
to failure to perform it correctly [15]. 
Our findings are comparable with a UK 
study, where only 11.5% of medical staff 
correctly identified common risk factors 
for MRSA infection or colonization. 

infection, namely blood and wound/
skin [14].

Our study showed discrepancies in 
awareness across different hospital de-
partments as well as between physicians 

and nurses. Contrary to popular belief, 
nurses (91.5%) were significantly more 

the presence of MRSA guidelines. The 
lowest awareness levels among physi-
cians were found in the CCU and an-

respectively), while the highest were in 

the nurses, the lowest awareness was in 
-

maining departments were aware. As to 
MRSA recommendations, nurses had 
a significantly higher rate of correct an-
swers compared with physicians about 
the necessity of screening measures as 

of early detection of cases, especially 
those referred from other health care 

shared the same belief. Since isolation is 
a pillar of multi-drug resistant infection 
containment, an absolute consensus 
for this protocol was expected from 
medical staff, yet the study revealed that 
8.4% of physicians and 4.7% of nurses 
did not acknowledge this protocol. Rea-
sons behind the higher rates of infection 
knowledge and awareness of MRSA 
management practices among nurses 
compared with physicians should be 
investigated. Differences in the infec-
tion control syllabi at the faculty of 
medicine and faculty of nursing should 

Table 2 Awareness of main transmission routes and most important risk factor for 
methicillin-resistant Staphylococcus aureus (MRSA) infection in different units

Unit Correct MRSA 
transmission routea

Most important risk 
factor for MRSA 

infectionb

No. % correct No. % correct

General intensive care unit 56 62.2 18 20.0

Coronary care unit 13 56.5 4 17.4

Neonatal and paediatric intensive 
care units 18 64.3 8 28.6

Anasthesiology 7 35.0 3 15.0

Cordiothoracic surgery 10 66.7 6 40.0

Internal medicine chest 9 31.0 4 13.8

P-value < 0.05 > 0.05
aCorrect answer: airborne droplets, contaminated surfaces, and skin contact; bCorrect answer: open skin 
wounds. 

Table 3 Awareness of the guidelines on methicillin-resistant Staphylococcus aureus (MRSA) control: comparison of physicians 
and nurses in different hospital units

Hospital unit Total Physicians Nurses P-value

No. in unit % aware No. in unit % aware No. in unit % aware

General intensive care 
unit 90 73.3 67 70.1 23 82.6 > 0.05

Coronary care unit 23 47.8 18 33.3 5 100.0 < 0.01

Neonatal and paediatric 
intensive care units 28 85.7 16 75.0 12 100.0 > 0.05

Anaesthesiology 20 45.0 20 45.0 n/a n/a

Cardiothoracic surgery 15 66.6 13 61.5 2 100.0 > 0.05

Pulmonology 29 62.1 24 54.2 5 100.0 > 0.05

Total 205 67.3 158 60.1 47 91.5 < 0.001

n/a = not applicable.
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be revised as one of the possible reasons. 
According to the UK study, doctors 
were more competent in knowing treat-
ment measures for MRSA patients, 
while nurses excelled in infection con-
trol practices [14]. A similar finding of 
the superior competence in infection 
control of nurses over doctors was in 
the Swiss paper on hand washing com-

observed opportunities for hand wash-
ing, there was a 48% compliance rate, of 
which the non-compliance was higher 
among doctors than nurses [15].

In addition to substantial varia-
tion of responses between physicians 
and nurses, our findings showed that 
individual departments differed con-
siderably on many guideline recom-
mendations, such as the necessity of 
airborne precautions when caring for 
a patient with MRSA pneumonia. The 
pulmonology department valued this 
protocol more than other departments. 

Hence, protocols tailored according 
to the nature of work and the priorities 
of the various departments should be 
designed to ensure efficient protocol 
implementation. This is backed by a 

in which a questionnaire and practical 
tests found that health care workers’ 
knowledge of and attitudes towards 
protocols were adequate, yet they were 
inefficient at applying the protocols in 
their work circumstances, suggesting 
that it is impractical to use one MRSA 
protocol for all hospital staff due to the 
different decisions staff have to take 
according to their respective circum-
stances [18].

it acceptable to use the same pair of 
gloves when caring for different body 
sites on each individual patient (P > 

-
parable to the Swiss study, where hand 

washing compliance was found to be 
higher for low-risk procedures e.g. after 
wound care, and lower for procedures 
with a high risk of transmission e.g. 11% 
for care between dirty and clean body 
sites and 18% for before respiratory care 
[15].

Health care institutions striving 
for standard infection prophylaxis and 
management practice among their 
specialist as well as non-specialist staff 
members must invest their resources 
in improving generic knowledge of 
staff, as well as familiarizing them with 
the utilization of local guidance [14]. 
About one-third of our medical staff 
mentioned that lack of awareness was 
a cause for non-implementation of 
guidelines. This emphasizes the need 
for workshops and seminars to focus 
on key topic areas as well as issues as-
sumed to be generic and trivial and 
which may therefore be overlooked 
when designing an infection control 

Table 4 Assessment of knowledge of health-care workers on methicillin-resistant Staphylococcus aureus (MSRA) control 
guideline recommendations: comparison of physicians and nurses 

Guideline recommendation Physicians 
(n = 95)

Nurses 
(n = 43)

P-value

No. % correct No. % correct 

Screening of high-risk patients will ensure early detection so that 
appropriate precautions can be implemented 57 60.0 39 90.7 < 0.001

Detection of cases is necessary, especially if they are admitted from 
another hospital 86 90.5 43 100.0 > 0.05

Ward transfers of staff and patients must be minimized 90 94.7 40 93.0 > 0.05

Isolation of infected or colonized patients in a single room or isolation 
unit or cohorting in a larger ward is recommended 87 91.6 41 95.3 > 0.05

Treat patients with MRSA pneumonia with airborne precautions in place 65 68.4 37 86.0 < 0.05

Must not use the same pair of gloves if handling more than one body 
site when caring for an individual patient 61 64.2 36 83.7 < 0.05

Hand washing after contact with infected or colonized patients is 
essential 93 97.9 41 95.3 > 0.05

Use of an antiseptic hand washing agent or alcohol hand-rub or hand 
gel is required 92 96.8 41 95.3 > 0.05

Must wear gloves when attending to patient or when handling MRSA-
contaminated materials 92 96.8 42 97.7 > 0.05

Washing hands after taking off gloves when dealing with patients is not 
optional according to the severity of the patient’s condition 79 83.2 39 90.7 > 0.05

Need to wear a gown or apron when attending to patients or when 
handling contaminated materials 81 85.3 41 95.3 > 0.05

Must ensure that operating surgeons should not perform surgeries until 
declared negative for carriage 62 65.3 30 69.8 > 0.05
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programme. The UK study showed that 
68% of medical staff thought that more 
information was needed within their 
respective departments on the issues 
of MRSA colonization, infection, viru-
lence, risk factors, general management 
and drug treatment, confirming that 
assumptions should not be made about 
adequate knowledge and expertise of 
staff in relation to MRSA [14]. Cabana 
et al’s paper examining reasons why 
physicians do not follow clinical prac-
tice guidelines stated that the first step in 
improving clinicians’ adherence to clini-
cal practical guidelines is the attainment 
of thoroughly competent knowledge 
and attitudes, which culminates in the 
most sustainable change in clinician 
behaviour among all infection control 
strategies [19]. There are 4 critical se-
quential steps of any health education 
programme for ameliorating the be-
haviour of health care workers towards 
adhering to MRSA control guidelines: 
to be aware of the guidelines; to intel-
lectually agree with them; to decide to 
adopt them in provided care; and to 
regularly and properly adhere to these 
guidelines, comprising the awareness-
to-adherence model of clinical guide-

Despite the fact  that  MRSA 
guideline implementation by means 
of personal protective equipment and 
hand-washing stations is not costly, the 
most frequent justification given by 

medical staff for non-implementation 
in their departments was the lack of 

be discussed with university hospital 
administrators. 

-
viewees referred solely to the hospital’s 
recommended resource for infection 
management consultation (a pocket-
sized prescribing guide booklet handed 
to all clinicians) [14]. This agrees with 
our study, where clinicians reported 
using a myriad of sources for learning 
about and staying updated on MRSA 
guidelines, such as (in decreasing order 
of frequency) the Internet in general, 
UpToDate, peers, books, journals, Med-
scape, pharmaceutical pamphlets and 
tutors. Hospital administrators and 
medical and nursing faculty staff need 
to develop a multi-specialty educational 
source by taking advantage of the varied 
sources to target key educational needs, 
incorporating them into undergradu-
ate and postgraduate teaching systems 
and integrating them into the clinical 
decision-making of practitioners. 

Some medical staff (17.7%) stressed 
that work overload was a cause for 
decreased compliance with clinical 
guidelines. The Swiss study found that 
hand washing compliance decreases 
with increased patient care intensity 
[15]. This is supported by another study 
claiming that understaffing of wards 
decreases compliance with isolation 

must be approached in order to address 
the demands of health care workers for 
work relief. 

We do not known whether our re-
sults can be generalized to other regions 
or even other health care institutions 
in Egypt, since the infrastructure and 
work organization of individual health 
care institutions influence the knowl-
edge, outlook and attitude of health care 
workers. 

Conclusions

The study showed relatively low lev-
els of awareness of MRSA guidelines 
among health care workers in Alexan-
dria University hospitals. Concerted 
efforts by the hospital management 
administration should be exerted to 
maintain an influential infection control 
team whose responsibility is the rein-
forcement of guideline implementation 
as well as the undertaking of periodic 
health education programmes for both 
the specialist and non-specialist staff 
members of health care institutions. 
Medical professionals must be aware of 
the potential danger of MRSA infection, 
since countries that did not implement 
early MRSA surveillance and control 
measures have struggled to control 
MRSA epidemics. 
Competing interests: None declared.
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Evaluation of a community-based drowning 
prevention programme in northern Islamic Republic 
of Iran
A. Davoudi-kiakalayeh,1,2 R. Mohammadi,1 S. Yousefzade-Chabok 2 and B. Jansson 1

ABSTRACT This study evaluated the feasibility of a drowning intervention package in northern Islamic Republic 
of Iran. A quasi-experimental design used pre- and post-observations among residents and tourists in water-
recreation beach areas of intervention and control regions by the Caspian Sea and in residents near the Caspian 
Sea coastline. The fatal drowning rate in the studied resident population in the provinces fell from 4.24 per 
100 000 residents at baseline to 3.04 per 100 000 residents at endline. The risk of death from drowning in 
the intervention areas in the water-recreation area was greater during the pre-intervention (OR = 1.15, 95% CI: 
0.66–2.01) than the implementation period (OR = 0.24, 95% CI: 0.15–0.37). The risk of drowning can be reduced 
by implementing increased supervision and raising community awareness.
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Évaluation d'un programme communautaire de prévention de la noyade dans le nord de la République 
islamique d'Iran

RÉSUMÉ La présente étude a évalué la faisabilité d'un programme d'intervention contre la noyade dans le nord 
de la République islamique d'Iran. Un plan quasi-expérimental a été utilisé à partir des observations réalisées  
avant et après l'intervention auprès de résidents et de touristes dans des zones de plages pour les loisirs  
aquatiques et des régions témoins près de la mer Caspienne ainsi qu'auprès de résidents à proximité du littoral de la 
mer Caspienne. Le pourcentage de noyades mortelles au sein de la population résidente étudiée dans les provinces 
est passé de 4,24 pour 100 000 résidents au début de l'étude à 3,04 pour 100 000 résidents à la fin de l'étude.  
Le risque de décès par noyade dans les zones d'intervention de loisirs aquatiques était plus élevé avant  
l'intervention (OR = 1,15, IC 95 % : 0,66–2,01) que pendant la mise en œuvre (OR = 0,24, IC 95 % : 0,15–0,37). Le 
risque de noyade peut être réduit en renforçant la surveillance et en faisant de la sensibilisation auprès de la 
communauté.
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Introduction

Drowning is a serious public health prob-
lem. A recent global burden of disease 
study revealed that the global mortality 
rate from drowning was 7% of all injury-
related deaths [1]. In the Islamic Republic 

Various drowning prevention 
measures—pool fencing, parental edu-
cation, close supervision by parents or 
lifeguards and cardiopulmonary resus-
citation—have been implemented in 
high-income countries, and these may 
be applicable to low- and middle-income 
countries such as the Islamic Republic 
of Iran. Education is an important factor 
too. Rahman et al. stated that the risk 

greater for mothers who were illiterate 
compared with those who had a second-

correlates with Fang et al.’s findings in 
China [4]. Parental education and close 
supervision by parents have already been 
examined in rural settings in some low- 
and middle-income countries including 

A community-based drowning 
prevention package was implemented 
in northern Islamic Republic of Iran 

and selected high-risk areas. The study 
focused on the feasibility of a drowning 
prevention package, which was assessed 
by measurement of both the process 
and the short-term drowning fatality 
rate before and after implementation.

Methods

Study design
To evaluate the feasibility of the 
drowning intervention package a 
quasi-experimental community-based 

-
eas in northern Islamic Republic of 

Iran. This comprised: (1) pre- and 
post-intervention observations in the 
resident population of areas near the 
Caspian Sea coastline, without a com-

post-intervention observations, in an 
intervention and a comparison region, 
at water-recreation beach areas at the 
Caspian Sea. Cross-sectional data 
were collected at pre-intervention and 
post-intervention in these areas (Fig-

s 
reviewed and approved by the medical 
ethics committee of the Guilan Univer-
sity of Medical Science.

Study areas and populations
Residential areas near the Caspian 
Sea coastline
This study area comprised residential 
areas along the Caspian Sea coastline 
of both Guilan and Mazandaran prov-
inces, with data collection limited to 
natural open water regions, including 
the sea, rivers, lakes, canals and wells.

Water recreation areas at the Cas-
pian Sea
This study area encompassed seaside 
beach areas, in both an intervention 

in Guilan province) and a control 

Mazandaran province). From these 
socio demographically similar areas, 
data were gathered in an area spanning 

seasons. Information was also sup-
plied by Iranian Red Crescent beach 
lifeguards at Caspian Sea resorts, who 
provided first-aid and rescue services. 
The study included the resident and 
tourist populations in both provinces.

Planning and implementation
The baseline drowning prevention 

epidemiological aspects of drowning 
throughout both the provinces. Using 
the findings from focus group discus-
sions (FGD) and a literature review, and 

the data gathered from a cross-sectional 
survey at baseline, applicable drowning 
prevention measures were formulated.

-
tervention package was implemented 
on a small scale in both study areas (in 
Anzali county) for 5 months to gauge 
community feedback. The local provin-
cial government, the lifeguard service, 
the Guilan University of Medical Sci-
ences and the Red Crescent Society 
jointly agreed to accept responsibility for 
the programme. FGD and brainstorm-
ing were used to assess the initial com-
munity response to the intervention 
package. The main programme was initi-

-
ing drowning incidents and increasing 
public awareness in the study area.

The implementation phase evolved 
from a collaborative effort between the 
FGD and brainstorming committees, 
with objectives derived from experi-
ences from the baseline cross-sectional 
study. This introductory phase of the 

in the seaside region of Guilan province, 
-

plication in a comparison community in 
Mazandaran province. The implementa-
tion phase in the resident population was 
effected simultaneously in both prov-
inces by the Caspian Sea coastline. Public 
health and safety issues were addressed in 
accordance with the intervention during 

Interventions
Residential areas near the Caspian 
Sea coastline
Elements of the plan in the intervention 
strategies in rural settings by the Caspi-
an Sea coastline included environment 
modifications:

modification of environmental 
change through, for example, the 
elimination of certain water reser-
voirs);

and raising community awareness via:

information programmes for health 
care workers (behvarz), who were 
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employed to educate clients about 
drowning risk factors, with a specific 
emphasis on training high-risk popu-
lations in basic resuscitation tech-
niques; and

integration of public health messages 
into local television and radio news, 
such as the Darya TV programme 
broadcast in Guilan province during 

Water-recreation areas at the Cas-
pian Sea
The intervention strategies in the Cas-

to increase supervision by:

extension of l i feguard services 
throughout the beach regions of the 
Caspian Sea (1 lifeguard for every 

lifeguards, compared with 15 life-
guards before the intervention); and

expansion of the number and scale of 
rescue service stations in the beach ar-
eas where the intervention was to be 
established (1 rescue service station 

-
pared with 8 rescue service stations 
before the intervention).

In both study areas
In both study areas, intervention pro-
grammes designed to effect recreational 
behaviour changes were implemented 
through public health educational cam-
paigns, utilizing posters, pamphlets and 
notices at the sites of previous drown-
ings. Their purpose was to inform the 
local community about circumstances 
related to drowning incidents in the 
country, to educate people about vari-
ous means of preventing drowning and 
to gather data to facilitate the determi-
nation of causes of drowning. In both 
study areas, active interventions were 

Data sources
Drowning data can be obtained 

Iran—the death registry system and 

the forensic medicine system—both 
of which are based on death certifi-
cates. Also, weekly reports were used, 
which are based on case reports from 

ambulance excursions, thus including 
cases that are not usually registered 
in hospitals [5]. Drowning fatality 
data were extracted from the forensic 

 

Intervention
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Assigning
Intervention  

Intervention period
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Guilan and Mazandaran provinces
residents and visitors

Control

Guilan coastline 
areas

Mazandaran coastline 
areas

Drowning intervention No intervention

Three years

Process evaluation,
outcome evaluation

Outcome evaluation

Figure 1 Model for implementation of a drowning prevention programme in 
the resident and visitor population in Guilan and Mazandaran provinces using a 
quasi-experimental study design
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Figure 2 Model for understanding implementation of a drowning prevention 
programme in the resident population of Guilan and Mazandaran provinces, 
using a before and after study design



EMHJ

632

medicine system and the death regis-
try, and near-drowning data were ex-
tracted only from the weekly reports. 
In calculating the denominators for 
the incidence of drowning, popula-

and after the implementation, were 
used. Both populations were obtained 
from Islamic Republic of Iran’s official 
statistics registry [6], with exclusion of 
the tourist population due to a lack of 
reliable data for this group.

Additional data were obtained 
through household surveys of the 
family members of victims of unin-
tentional drowning whose deaths oc-
curred during the study period when 
the victims were residents in the study 
areas.

Health care workers (behvarz) 
were recruited to rural areas to 
work with health education staff on 
a programme of workshop training 
sessions related to drowning hazard 
identification. The programme en-
tailed home visits by health personnel 
to the population in their service areas, 
and focused on enabling people to 
identify the risks related to drowning 
and on providing instructions about 
common, appropriate safety and 
prevention measures. These included 
ensuring adult supervision and the 
erection of fencing on the canal wa-
terways and/or around open water 
reservoirs.

Definition of drowning
The World Congress of Drowning 

used: “Drowning is the process of expe-
riencing respiratory impairment from 
submersion/immersion in liquid. Fur-
thermore, drowning outcomes should 
be classified as: death, morbidity, and 
no morbidity” [7]. Immersion is the in-
voluntary entry of a person into a body 
of water while submersion occurs if the 
person comes to lie under the water 
surface [8]. Near-drowning is when the 
person recovers after submersion in 
water [9].

Data analysis
-

proaches. 

Residential areas near the Caspian 
Sea coastline
To assess any change in outcome in 
relation to unintentional cases of fatal 
drowning in the resident population, 

after implementation of the interven-
tion package near the Caspian Sea 

and relative risks (RR) were calcu-
lated using the most recent census 
data for Islamic Republic of Iran [6]. 
We examined the trend in the unin-
tentional drowning rate in the area 
over time. Chi-squared tests for trend 
were used to test for differences over 
time in unintentional drowning rates 
between the sexes and between places 
of drowning.

Water-recreation areas at the Cas-
pian Sea
Odds ratios (OR) were used to com-

time periods in both the intervention 
and control areas along the beaches of 
the Caspian Sea. For individuals with 
more than 1 case of near-drowning, 
only the first episode was included in 
the data set. Unconditional logistic 
regression was used, and the interac-
tion parameters for the population 
ORs within different seasons were 
compared using the Wald test. A 5% 
significance level was used to reject 
all null hypotheses. The method used 
to calculate confidence intervals (CI) 
for proportions was the Wilson score 
method without continuity correc-
tion. CI for the ORs were calculated 
using the methods described by 
Armitage and Berry. The method used 
to calculate CI for differences between 

Wilson method without continuity 
correction. The CI for a relative-risk 
reduction is 1 minus the CI for the 

Results

Programme process
Information about the drowning pre-
vention programme was broadcast 

related to the drowning prevention pro-
gramme were distributed in the study 
areas among the visitor and resident 
populations.

Drowning prevention package ma-
terials were incorporated into the Red 
Crescent Society’s cardiopulmonary 
resuscitation courses and health work-

community volunteers were trained 
in first response, including cardiopul-

health workers were educated in ac-
cordance with the drowning prevention 
package.

The initial response of the com-
munity was gauged after piloting and 
implementing the intervention package 
in a small district within the study area. 
All the FGD groups were aware that 
drowning is a health problem. Most 
groups reported that, due to a lack of 
supervision by parents, most drown-
ing cases among children happened 
during daylight hours. The participants 
suggested some prevention measures. 
For example, male children should be 
trained in basic swimming, and addi-
tional rescue stations were needed along 
the Caspian Sea coastline. Integrating 
public health messages into local TV, 
such as the Darya programme, and lake 
and canal/waterways fencing in rural set-
tings would prevent drowning events.

In partnership with local govern-

swimming on the beaches of the Cas-
pian Sea were established, and more 

Overall programme outcomes

deaths among the resident and visitor 
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populations in northern Islamic Re-

time period covered by the study, the 
average annual number of drowning 

ranging from 91 cases during March 

Mazandaran province ranged from 

Drowning death rates for tourists could 
not be computed since denominator 
data were incomplete [6].

Residential areas near the 
Caspian Sea coastline
Evaluation of the impact of the drown-
ing prevention programme on the 
resident population around the Cas-
pian Sea coastline showed favourable 
changes in the overall risk associated 
with drowning in the resident popula-
tion of both study groups within the 
time frame of the study (Table 1). 

-
tional drowning occurred in the resi-
dent population in the study area. The 

detectable in the intervening periods 
(Table 1).

On average, 86% of the victims 
were male and only 14% female, and 
more men than women drowned in 
every year of the study. The relative 
risk of drowning for males versus 
females in the resident population 

but there was no consistent trend in 

All the age groups identified within 
the study period showed consistently 
decreasing numbers of drowning 

age group, for whom the fatality rate Ta
bl
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fluctuated. The highest annual rates 

-
line. 

A chi-squared test for trend between 
the sexes found that the decline in the 
incidence of drowning was significantly 
greater in females when looking at age 
groups (P

The majority of drowning fatalities 
occurred in unprotected areas along 
the Caspian Sea coastline and in rural 
settings, where rivers were the most 
high-risk environment (Table 1). 

Water-recreation areas at the 
Caspian Sea
In the evaluation of the interventions in 
the Caspian seaside region, 756 cases 
of drowning deaths and 711 cases of 
near-drowning were identified during 
the study period in the beach areas of 
the Caspian Sea in the resident and 
tourist populations. 

In the intervention area, Guilan 
province, the risk of drowning de-

a case of death decreased from 64% 

area, Mazandaran province the risk 
of drowning decreased only slightly 

-

Table 2 Distributions of annual rates of unintentional fatal and non-fatal drownings between 2005/06 and 2008/09 in 
residents and tourists of water-recreation areas at the Caspian Sea in northern Islamic Republic of Iran: comparison of the 
intervention area (Guilan province) and control area (Mazandaran province)

Variable Years

Baseline period Intervention period

2005–06 2006–07 2007–08 2008–09

Total no. of cases

Intervention area 76 126 218 161

Control area 183 207 206 290

No. of drownings (fatal)

Intervention area 49 67 101 32

Control area 112 132 115 148

No. of near-drownings (non-fatal)

Intervention area 27 59 117 129

Control area 71 75 91 142

Estimated population proportion 
fatal cases) (%) (95% CI)

Intervention area 0.64 (0.53–0.74) 0.53 (0.49–0.62) 0.46 (0.40–0.53) 0.20 (0.14–0.27)

Control area 0.62 (0.54–0.68) 0.64 (0.57–0.70) 0.56 (0.49–0.62) 0.51 (0.45–0.57)

Estimated population OR (95% CI)

Intervention area 1.81 (1.14–2.89) 1.14 (0.80–1.61) 0.86 (0.66–1.13) 0.25 (0.17–0.36)

Control area 1.58 (1.17–2.12) 1.76 (1.33–2.33) 1.26 (0.96–1.66) 1.04 (0.83–1.31)

Population OR (95% CI) comparing 
intervention and control areas

Intervention area 1.15 (0.66–2.01) 0.65 (0.41–1.01) 0.68 (0.47–1.00) 0.24 (0.15–0.37)

Control area ref ref ref ref

RR (95% CI), comparing intervention 
and control areas

Intervention area 1.05 (0.86–1.29) 0.83 (0.69–1.01) 0.88 (0.73–1.06) 0.39 (0.28–0.54)

Control area ref ref ref ref

RR (95% CI) reduction (%) comparing 
intervention and control areas

Intervention area –0.05 (–0.25–0.16) 0.17 (–0.00–0.33) 0.12 (–0.06–0.29) 0.61 (0.44–0.76)

Control area ref ref ref ref

OR = odds ratio; RR = relative risk; CI = confidence interval.
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Comparing r isks  in  Guilan 
province and Mazandaran province 
showed a significant decrease over 

end. Comparing the population prob-
abilities for risk of drowning between 
the provinces, we can see that the 
decreasing trend over time was more 
pronounced in the intervention area 
(Guilan province) than in the control 
area (Mazandaran province). Also the 
comparison confirmed by the logistic 
regression showed a significant differ-
ence in ORs both within and between 
the groups over time. The observed re-
sults revealed significant effects of time 
and group, and also a time and group 
interaction. Furthermore, we can see 
that swimming in the intervention 
area showed a slightly greater relative 
risk of drowning than swimming in 
the intervention area at the beginning 

the end of the study this had fallen 

Discussion

Drowning prevention programmes 
have not been consistently implement-
ed in low- and middle-income coun-
tries. This is the first study to evaluate 
a drowning prevention programme in 
a contemporary environment in such 
countries. The study was designed to 
determine the feasibility of implemen-
tation of a drowning prevention pro-
gramme in northern Islamic Republic 
of Iran. Our baseline study showed that 
the drowning rate in the area investi-
gated was similar to those reported in 
known high-risk populations, such as 
in Alaska, lower- and middle-income 
countries in the Americas and other 
low- and middle-income countries in 

When looking at the unintentional 
drowning rates in the resident popula-
tion by age, the highest annual rates 

-

large number of studies have shown that 
more than half of all drowning deaths 

are of children below the age of 15 years 

-
timate their physical ability. Younger 

to immature skills in swimming and 
lack of parental supervision. All the age 
groups showed consistently decreasing 
numbers of drowning fatalities over the 

age group, for whom the fatality rate 
fluctuated.

With regard to place of occurrence 
in the resident population, our research 
found that standing bodies of water, 
such as lakes, were a potentially hazard-
ous environment for young children 
[5], and unintentional falls into riv-
ers and canals was a common cause 
of drowning in older children. These 
findings are consistent with those of 
previous studies [14].

The data revealed a male-to-female 
relative risk of 5.84 in the resident popu-
lation during the first year of measure-

year of the study period. This means 
that, in every year, males drowned more 
frequently than females. Males in Is-
lamic Republic of Iran are more likely to 
engage in various water activities during 
all seasons of the year and at any time of 
the day or night, but females are more 
likely to engage in recreational activities 
in or near their home in shallow water, 
and also while they are on holiday; cases 
of drowning among females tended to 
occur during daytime [5].

This study also identified a signifi-
cantly greater decline (by the end-year 
of the intervention) in the frequency 
of drowning fatalities on the beaches 
of the Caspian Sea in the interven-
tion area (Guilan province), where 
the prevention programme had been 
adopted, compared with the control 
area (Mazandaran province), which did 
not adopt the drowning prevention pro-
gramme. This means that supervision 
by a lifeguard or lifesaver of the people 
who venture into the sea was a posi-
tive factor in the reduction of drowning 
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Figure 3 Comparing the population probabilities of the risk of unintentional fatal 
and non-fatal drownings between the intervention area (Guilan province) and 
control area (Mazandaran province) after the intervention package in water-
recreation areas by the Caspian Sea
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along Caspian Sea beaches. This finding 
is consistent with the falls in the rate of 
drowning found in high-income coun-
tries [15]. A previous study found that 
the Caspian Sea Liefguard Service, sup-
ported by the government, accounted 

of drowning, where the drowning cost 
per person was over 17 times the coun-
try’s gross domestic product per capital 
[16]. It is suggested that interventions to 
drowning prevention have been highly 
cost-effective during the study period.

The effectiveness of intervention 
programmes and educational cam-
paigns regarding drowning preven-
tion vary according to their design, 
intensity and objectives [17,18]. In 
this study, we utilized a comprehensive 
community-based quasi-experimental 
design to assess the feasibility of the 
intervention package. It was difficult 
to measure the effectiveness of the 
individual intervention components 
separately [19]. Therefore, the evalua-
tion was performed with respect to the 
effect of the whole package. The results 
appear to suggest that, during the study 
period, the drowning fatality rate de-
creased more in the intervention area 
than in the control area. This could in-
dicate a significant effect of the local in-
tervention. However, it is possible that 
other factors might have affected the 
frequency of drowning in the study ar-
eas during the study period. Although 
the reduction in drowning fatality rates 
in the control area was not statistically 
significant, it suggested a generally de-
creasing temporal trend in injury rates. 
The findings showed that drowning 
prevention measures—comprising in 
this study lifeguard services and lake, 
pond and canal/waterway fencing—
are effective, which is in accordance 

Interestingly, a systematic review of 
primary prevention strategies found 
that fencing, a strategy that specifically 
targets toddlers and young children, 
is the only effective intervention 

implemented in and around canals 
and other water bodies in rural ar-

The Islamic Republic of Iran has not 
passed legislation in this respect, so 
the drowning prevention programme 
policy-makers did not make a specific 
effort in this regard during the pro-
gramme phase.

Three main types of biases might 
have affected the validity of the study: 
selection bias, misclassification and 
confounding. To minimize selection 
bias, we included only unintentional 
drowning victims in our findings. Thus, 
the main potential sources of bias in 
our study are likely to be data misclas-
sification and confounding. We have 
demonstrated some shortfalls in the 
reporting of drowning events, owing 
to the fact that information on drown-
ing deaths in a number of cases was 
incomplete or lacking, perhaps at least 
partially due to misclassification of the 

may also have influenced reliability, 
despite the fact that data were gath-
ered from multiple reporting systems. 
Additional studies involving the cap-
ture–recapture of data may prompt 
improvements in the injury registry 
systems for similar study populations 

differences between intervention and 
comparison groups in before–after 

similar in our research are unlikely to be 
identical in all the respects that might 
have affected the impact of the inter-
vention. The choice to conduct a be-
fore–after study is usually determined 
by whether resources for carrying 
out that study are an issue, and might 
involve confounding factors that are 
difficult to control for, whereas the use 
of quasi-experimental designs, which 
are easier to interpret, can facilitate the 
determination of at least a few potential 
confounding factors.

Regarding external validity, given 
that the study was population-based, 
its findings should be applicable to all 

individuals in the catchment areas that 
meet the inclusion criteria. Since the re-
sults presented in this study were largely 
based on registry systems that essen-
tially comprise all the regions of Islamic 
Republic of Iran, our results are likely to 
be applicable to the whole population. 
Also, the data collected for this study 
were used within a health system frame-
work in a rural setting similar to those 
existing in more developed countries.

Like other  populat ion-based 

evaluation had a number of limitations. 
Inadequate budgets limit evaluation 
design and activities, but the most sig-
nificant limitation here lies in a lack of 
comparison data [16], constraining 
conclusions about associations be-
tween the programme and the changes 
observed on the impact and outcome 
measures. Because of defects in estimat-
ing the tourist population, the rate of 
drowning was not calculated for this 
group. Finally, trend analysis was not 
possible since it was constrained by the 
number of observations.

Conclusions

The study shows that reducing the 
risk of drowning is possible by raising 
community awareness, in partnership 
with relevant organizations. Since the 
programme was designed to involve 
the community, it was expected to be 
feasible and accepted by that commu-
nity. To determine the effectiveness of 
the intervention package, we need to 
increase efforts to develop its evidence 
base, e.g. by expanding the time inter-
vals of analysis to evaluate long-term 
impacts and to consider seasonal vari-
ations. The lifeguard service provided 
by trained professionals (lifeguards) 
and community volunteers (lifesavers) 
was a vital tool in implementing the pre-
vention programme and presumably a 
major influence on the drowning rate 
in the coastal areas of the Caspian Sea. 
The Islamic Republic of Iran health care 
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Contraceptive use by Iranian women with 
hypertension, diabetes or obesity
M. Nojomi,1 N. Morrovatdar,1 F. Davoudi 1 and S. Hosseini 1

ABSTRACT Women with chronic medical conditions require careful contraceptive management. The aim of 
this cross-sectional study in Tehran was to determine the pattern of contraception use by women with diabetes, 
hypertension or obesity. A sample of 264 women aged 18–53 years old was recruited; 81 (30.7%) had diabetes 
type 2, 100 (37.9%) were obese/overweight (BMI > 25 kg/m2) and 83 (31.5%) had hypertension. Across all 3 groups, 
the rate of use of contraceptive methods was significantly different before and after diagnosis. Before diagnosis 
of disease the most common method was hormonal contraception in all women (55.0%, 71.6% and 78.3% of 
diabetic, overweight and hypertensive women respectively), whereas after diagnosis coital withdrawal was the 
most common method in diabetic and obese/overweight women (41.2% and 28.0% respectively) and almost the 
most common method for hypertensive women (35.4%). Use of safe and modern methods of contraception in 
women with certain chronic medical conditions was low and needs more attention.
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Utilisation de la contraception chez des femmes iraniennes hypertendues, diabétiques ou obèses

RÉSUMÉ Les femmes atteintes d'affections médicales chroniques ont besoin d'une prise en charge prudente 
de leur contraception. L'objectif de la présente étude transversale menée à Téhéran était de déterminer les 
tendances dans l'utilisation de la contraception chez des femmes diabétiques, hypertendues ou obèses. Un 
échantillon de 264 femmes âgées de 18 à 53 ans a été recruté ; 81 femmes (30,7 %) étaient atteintes d'un diabète 
de type 2 tandis que 100 femmes (37,9 %) étaient obèses/en surpoids (IMC > 25 kg/m2) et 83 (31,5 %) souffraient 
d'hypertension. Dans l'ensemble des trois groupes, le pourcentage de recours à des méthodes contraceptives 
après la pose du diagnostic a considérablement changé par rapport au pourcentage relevé avant. Avant le 
diagnostic de l'affection, la méthode la plus fréquente était hormonale chez l'ensemble des femmes interrogées 
(55,0 %, 71,6 % et 78,3 % des femmes diabétiques, en surpoids et hypertendues, respectivement), alors qu'après 
la pose du diagnostic, le retrait coïtal était la méthode la plus fréquente chez les femmes atteintes diabétiques et 
obèses/en surpoids (41,2 % et 28,0 % respectivement) et presque la méthode la plus fréquente chez les femmes 
hypertendues (35,4 %). L'utilisation de méthodes de contraception sûres et modernes chez les femmes atteintes 
de certaines affections chroniques était faible. Le sujet mérite que l'on y accorde davantage d'attention.
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Introduction

Women of reproductive age (15–44 
years) are affected by many chronic 
medical conditions that have important 
effects on the preconception health 
of the woman and on pregnancy out-

as asthma, hypertension and diabetes 
may limit the activities of women or lead 

-
sity is also an increasing health problem. 
Based on a data from the United States 

the risk of certain morbidities during 
pregnancy, such as macrosomia, gesta-
tional diabetes and pregnancy-induced 
hypertension [5]. Chronic illness can 
also affect women’s contraceptive 
choices. Chuang et al. in a qualitative 
study of women with diabetes, obesity 
or hypertension aged 18–45 years in the 
US reported knowledge deficits about 
pregnancy-related risks in women with 
these disorders [6]. They also found that 
these women were less likely to engage 
in preconception health promotion and 
family planning.

A high proportion of eligible women 
in the Islamic Republic of Iran (78.5%) 
use modern contraception [7]. Nev-

women aged 14–49 years use coital 
withdrawal as a method of contracep-
tion [8] and this rate has been reported 

it is a high rate of use of the method [8]. 
It seems that women with chronic med-
ical conditions may select withdrawal as 
a method of contraception due to fear of 
side-effects of hormonal contraceptives. 
Because of the importance of maternal 
and fetal morbidity and mortality in 
these women after unwanted pregnancy 
as a sequence of using an unsafe method 
of contraception, the current study was 
carried out to determine the pattern of 
contraception by diabetic, hypertensive 
or obese women. 

Methods

Study sample
In a hospital-based, cross-sectional 

were invited to participate in the study. 

years old (reproductive age) attend-
ing the teaching hospitals of Tehran 
University of Medical Sciences were 
assessed during their visit for selected 
outpatient diseases. They were selected 
by a sequential sampling method during 
the study period. Women were eligible 
for the present study if they were of 

indications for contraceptive use, were 
sexually active, not pregnant and had 
a diagnosis of diabetes, hypertension 
or overweight/obesity. Sexually active 
women were defined as having a hus-

overweight as body mass index (BMI) 
, and obesity as 

. Hypertension was de-

[9]. Diabetes was defined as history 
of taking insulin or any oral drugs for 
control of diabetes. A woman was con-
sidered as having diabetes if she replied 

“Have you ever been told by your physi-
cian that you have diabetes?” Subjects 
who responded “yes” were then asked: 
“Do you use any prescription for con-
trolling your diabetes?” We excluded 
women who refused to participate in 
the study, illiterate women and subjects 
with severe physical or mental illnesses. 

and completed checklists.

Data collection
The method of collecting data was 
interview using a structured checklist 
which had been developed by an exten-
sive literature search and a panel of ex-
perts. Pilot interviews were conducted 
on 15 subjects. Based on the result of 

these interviews, the checklist was re-
vised. All interviews were conducted in 
the waiting room of outpatient clinics. 
All interviewers were medical students 
who underwent standardized training. 
The aim of the study was explained 
to the women. All survey participants 
were asked about demographic data, 
medical history and method of contra-
ception used. Demographic variables 
included age, weight, height, literacy 
and the number of children. We also 
asked about the number of abortions 
and unwanted pregnancies. We asked 
about recent use of contraceptives and 
type of contraceptive used before the 
diagnosis of their disorder. Age was 

years.

Statistical analyses
All statistical analyses were performed 
using SPSS, version 16. We used fre-
quency tables and percentages for fre-
quency of contraceptive use by type of 
diseases. The chi-squared test was used 
for assessing association between con-
traceptive use, other characteristics of 
women and type of diseases. Wilcoxon 
signed ranks test was used to compare 
frequency of recent and pre-diagnosis 
type of contraceptive use by women. 
The significance level was P

Results

The characteristics of the study sample 

1. Most women had less than high-
school education (46.4%) and were 
housewives (84.7%). They were equally 

Almost one-third of the women (81, 

obese/overweight. The median BMI in 

m . The most common recently used 
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contraceptive method was withdrawal 

-
tics of the women by type of disease. 
The rate of hypertension was greater 
in women aged 45–54 years (57.8%) 

years respectively). The highest rate of 

-
cally significant (P
contraception use was also significantly 
different between groups. Withdrawal 
was the most common method in 
obese/overweight and diabetic wom-
en. Hypertensive women had used a 
permanent contraceptive method 

The second most common method in 

diabetic women were tubal ligation/
-

Withdrawal was the second most com-

women (P
To investigate whether chronic 

medical conditions may have affected 
choice of contraceptives, we compared 
the pattern of contraception use by 
women before and after diagnosis of 
their disease. As we can see in Figure 

of use of contraceptive methods were 
significantly different before and after 
diagnosis (P -
mon method was hormonal in all 
women before diagnosis of disease 

overweight and hypertensive women 

respectively), whereas after diagnosis 
of disease coital withdrawal was the 
most common method in diabetic and 

most common method for hyperten-

common method of contraception was 
withdrawal (14.8% and 8.4%) even 
before diagnosis of disease in diabetes 
and hypertensive women. Thus, overall, 

a traditional method of contraceptive 
(withdrawal) before diagnosis of their 

-
agnosis.

There were significant associations 
of literacy and number of children with 
using coitus withdrawal/no method. 
Women with higher education used 
withdrawal/no method less than wom-

of children used the withdrawal method 

not find any association between selec-
tion of contraception method and other 
variables.

Discussion

In this study of women with hyperten-
sion, diabetes or obesity/overweight, 
our findings showed that the most com-
mon contraceptive method used was 

a significant difference in the frequency 
of use of contraceptive methods before 
and after diagnosis of chronic disease in 
these women.

A majority of women were house-
wives and were less than high-school 
graduated. Women with diabetes 
were less educated and the most com-
mon method of contraception was 
withdrawal. Women with hyperten-
sive were more likely to be older, have 
more children and use tubal ligation/
vasectomy. Obese women were more 

Table 1 Baseline characteristics of the study women (n = 264)

Variable No. %

Type of disease

Diabetes 81 30.7

Hypertensive 83 31.5

Obese/ overweight 100 37.9

Education

Less than high school 122 46.4

High school graduated 103 39.2

Academic 38 14.4

Occupation

Housewife 222 84.7

Worker/clerk 40 15.3

Age (years)

18–34 88 33.3

35–44 89 33.7

45–55 87 33.0

No. of children

< 2 64 24.2

2–3 151 57.2

4+ 49 18.2

Type of contraception (recent)

Withdrawal 90 34.4

Hormonal 23 8.8

IUD 34 13.0

Condom 43 16.4

Tubal ligation/vasectomy 72 27.5

IUD = intrauterine device.
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educated, had jobs and the most com-
mon method of contraception was 
withdrawal.

In the current study 11.8% of women 
reported using a traditional method of 
contraceptive (withdrawal) before diag-
nosis of their disease. This rate increased 

that the rate of using the withdrawal 
-

same rate in another study, performed 

percentages are high and highlight the 
risks of unwanted pregnancy that these 
women face due to their contraceptive 
choices.

This high rate of obese/overweight 

modern method of contraception is 

concerning. The rate of obesity world-
wide is increasing and has more than 

-
lion women were obese [11]. Obesity 
is known to be an important risk factor 
for maternal and fetal morbidity and 
mortality and increased rates of obesity 

been shown that obese women are less 
likely to use a contraceptive method 
as compared with women with nor-

unclear; there may be an assumption 
that fertility is impaired among obese 
women or that using certain contracep-
tives could be dangerous. Nevertheless, 
it seems contraceptive counselling to 
assist these women to choose a safe, 
modern method of contraception is 
necessary.

women with diabetes did not use any 
modern method of contraception. This 
rate was 14.8% before diagnosis of their 
disease. In the study of Chuang et al. in 
the US, the rate of contraceptive non-

In another study of diabetic women, 
the rate of non-use of any contracep-

of “barrier/natural” methods was 47%. 
In some studies, it has been shown that 
overall use of contraceptive methods in 
diabetic women is similar to that of a 
comparison group (without diabetes) 
[16]. The prevalence of diabetes mel-

and three-quarters of people affected 
by diabetes in developing countries are 
under 65 years old [18]. Therefore more 
women of reproductive age have dia-
betes, with all the accompanying risks 

Table 2 Characteristics of women by type of chronic disease suffered

Variable Diabetes
(n = 81)

Obesity/overweight
(n = 100)

Hypertension
(n = 83)

P-value

No. % No. % No. %

Education < 0.001

Less than high school 47 58.8 28 28.0 47 56.6

High-school graduated 27 33.8 46 46.0 30 36.1

Academic 6 7.5 26 26.0 6 7.2

Occupation 0.059

Housewife 70 88.6 78 78.0 74 89.2

Worker/clerk 9 11.4 22 22.0 9 10.8

Age (years) < 0.001

18–34 23 28.4 59 59.0 6 7.2

35–44 27 33.3 33 33.0 29 34.9

45–54 31 38.3 8 8.0 48 57.8

No. of children < 0.001

< 2 17 21.0 41 41.0 6 7.2

2–3 44 54.3 54 54.0 53 63.9

4+ 20 24.7 5 5.0 24 28.9

Type of contraception (recent) < 0.001

Withdrawal 33 41.2 28 28.0 29 35.4

Hormonal 3 3.8 15 15.0 5 6.1

Condom 12 15.0 23 23.0 8 9.8

IUD 5 6.2 20 20.0 9 11.0

Tubal ligation/ vasectomy 27 33.8 14 14.0 31 37.8

IUD = intrauterine device.
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of maternal and fetal mortality and morbidity. As in obese 
women, there may be many reasons why women with 
diabetes are less likely to use a safe contraceptive method. 
Having negative attitudes about contraception, percep-
tion of impairment of fertility and lack of proper coun-
selling of diabetic women to choose a safe method of 
contraception are possible explanations of the high rate 
of non-use of modern contraception in these women.

disorder did not use any modern method of contracep-
tion. Women with chronic medical conditions such as 
hypertension are of particular concern because of the 
increased risk for pregnancy-related morbidity and ad-
verse pregnancy outcomes. Our study showed that these 
women are at increased risk for unintended pregnancy 
too. To assess how chronic medical conditions influence 
the intent for pregnancy and family planning behaviours 
in women, Chuang et al. performed a qualitative study 
on women ages 18–45 years with diabetes, obesity or 
hypertension [6]. They reported knowledge deficits about 

-
es. They also found these women were less likely to engage 
in preconception health promotion and family planning.

One weakness of our study was the possibility of re-
call limitations. We asked about the use of contraceptives 
before the diagnosis of women’s medical conditions and 
therefore recall bias may have influenced the reliability of 
data about methods used in the past. On the other hand, 
our findings showed a clear pattern of changes overall be-
tween before and after diagnosis of disorders and a great 
majority of women had shifted to less risky methods after 
diagnosis. Another limitation was the small sample size 
in each group, and we suggest future studies with higher 
sample sizes. We also suggest future studies on women 
with medical conditions about types of contraception 
used, along with assessment of their knowledge and 
attitudes related to pregnancy, preconception health 
and family planning. Our work is the first study with this 
topic in the Islamic Republic of Iran and this is one of the 
strengths of the current study.

In conclusion, our study showed that use of a safe 
and modern method of contraception in women with 
chronic medical condition such as diabetes, hyperten-
sion and obesity was low and needed more attention. 
Since new and safe contraceptive methods are now 
available, physicians and other health staff should con-
sider women with chronic medical diseases by educating, 
counselling and suggesting a proper method by each 
woman’s diseases. Through counselling of these women, 
we can predict lower morbidity and mortality of mothers 
and improve overall health and quality of life of women 
with chronic medical condition of reproductive age. Fi
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We also suggest doing such studies 
in future with larger sample size and 
focusing on the psychological aspects 
of using withdrawal as a contraceptive 
method by couples.
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Knowledge of diabetes among type 2 diabetes patients 
attending a primary health care clinic in Sri Lanka
D.P. Perera,1 R.E.E. De Silva 2 and W.L.S.P. Perera 3

ABSTRACT Patients’ knowledge about their illness is considered important in controlling diabetes and preventing 
complications. A descriptive, cross-sectional study was conducted among patients attending the diabetes clinic 
of a primary care level hospital in Moratuwa, Sri Lanka. During a 1-month period in 2009 all consenting patients 
diagnosed with type 2 diabetes who had been attending the clinic for more than 3 months were included in the 
study. Using an interviewer administered, structured questionnaire 150 patients (135 females, 15 males) answered 
25 questions about diabetes knowledge (scored ×4 to give score range 0–100). A majority of patients (70.0%) 
had a good score (> 65) on the knowledge test but critical gaps in knowledge were revealed, especially regarding 
knowledge about symptoms of poor control and importance of regular follow-up. Although patients with longer 
duration of diabetes had higher mean knowledge scores, they also had higher fasting blood glucose levels. 
Education programmes are needed to address critical gaps in patients’ knowledge.

1Department of Family Medicine, Faculty of Medicine, University of Kelaniya, Kelaniya, Sri Lanka (Correspondence to D.P. Perera: dinushapp@
yahoo.ca). 2Department of Family Medicine, Faculty of Medicine, University of Colombo, Colombo, Sri Lanka. 3Community Medicine Section, 
Ministry of Health, Colombo, Sri Lanka.
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Connaissances sur le diabète chez des patients diabétiques de type 2 consultant dans un centre de soins de 
santé primaires au Ski Lanka

RÉSUMÉ On considère que les connaissances des patients sur leur maladie sont importantes pour le contrôle du 
diabète et la prévention des complications. Une étude descriptive transversale a été menée auprès de patients 
consultant dans le service de prise en charge du diabète de l'hôpital de soins de santé primaires de Moratuwa 
(Sri Lanka). Pendant un mois en 2009, tous les patients consentants, à qui l'on avait diagnostiqué un diabète de 
type 2, et qui consultaient dans ce service depuis plus de trois mois, ont été recrutés dans l'étude. À l'aide d'un 
questionnaire structuré administré par un professionnel, 150 patients (135 femmes, 15 hommes) ont répondu à 
25 questions sur leurs connaissances en matière de diabète (les scores ont été multipliés par quatre pour obtenir 
une échelle allant de 0 à 100). La majorité des patients (70,0 %) ont obtenu un bon score (> 65) au questionnaire, 
mais des lacunes majeures ont été constatées au niveau des connaissances, en particulier sur les symptômes d'un 
mauvais contrôle et l'importance d'un suivi régulier. Si les patients diabétiques depuis plus longtemps ont obtenu 
en moyenne de meilleurs scores de connaissances, leur glycémie à jeun était aussi plus élevée. Des programmes 
éducatifs sont requis pour s'attaquer aux importantes lacunes des patients au niveau des connaissances dans ce 
domaine.
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Introduction

The rapid increase in the prevalence 
of diabetes mellitus is a major public 
health concern worldwide. Elevated 
blood glucose levels and microvascular 
and cardiovascular complications sub-
stantially increase the morbidity and 
mortality associated with the disease 
[1]. The World Health Organization 

diabetics in the world will live in Asia, 
thereby creating a strain on the financial 
and medical resources of those coun-

especially high in South Asia. A national 

The importance of self-management 
skills in diabetes care has been stressed 
by the American Diabetes Association 
(ADA) [4]. Patients with diabetes, how-
ever, often lack sufficient knowledge 
about their disease and thus frequently 
have poor self-management skills [5,6]. 
Studies have indicated that poor health 
literacy may be a particularly important 
barrier to chronic disease care and good 
health outcomes [7]. It is imperative 
that the patients and key members of 
their families understand the basic facts 
about diabetes, such as the importance 
of maintaining good glycaemic control 
and the individual treatment schedules 
and preventive measures in the control 
of diabetes mellitus. This study attempt-
ed to assess the knowledge of diabetes 
and its complications among patients 
attending a primary care diabetes clinic 
in Sri Lanka.

Methods

Study design and setting
This was a descriptive, cross-sectional 
study conducted in the outpatient 
diabetes clinics of Moratuwa district 
hospital, a primary health care hospi-
tal in Moratuwa city, in the Western 
province of Sri Lanka. This hospital 

provides services free of charge, and 
the target patient population includes 
people living in close proximity to the 
hospital. Patients usually attend the 
clinic once a month. All patients with 
diabetes are treated by the primary 
care medical practitioners of the hos-
pital. The usual care consists of starting 
with oral hypoglycaemic agents with 
assessment of control and combin-
ing oral hypoglycaemics as necessary. 
Insulin may be added as necessary 
for adequate control. Patients attend 
the clinic once a month and drugs 
are issued free of charge as available. 
Patients have to buy unavailable drugs 
at their own cost. Fasting blood sugar 
is determined once a month at the 
hospital laboratory.

Sample and setting

diabetes who had been attending the 

included in the study. Diabetes was de-
fined as fasting plasma glucose (FPG) 
>7 mmol/L or random plasma glucose 
>11.1 mmol/L, once if symptomatic 
or repeated if asymptomatic A single 
month was selected as the study period 
as the same patients come to the clinic 
once a month for their follow-up visits 
and to obtain their medication. A total 

were entered in the study. All patients 
were provided with an information 
sheet, given a verbal explanation of the 
nature of the study by the researchers 
and their verbal consent was obtained 
prior to enrolment.

Data collection
Participants were interviewed by the 
researchers using a validated, structured 
questionnaire. An extensive literature 
search was conducted in formulating 
the questionnaire and a number of 
studies based on questionnaires with 

The questionnaire was first drafted by 

and a community physician. The subject 
content was scrutinized and approved 
by a specialist in endocrinology. The 
questionnaire was finalized after engag-
ing in several focus group discussions 
utilizing a Delphi technique among the 
researchers, doctors and nurses caring 
for the patients and a sample of the pilot 
group of patients. The questionnaire 

-
larly attended the diabetic clinic and 
attended the hospital primary care unit 
for health care visits other than to attend 

were excluded from the study.
The questionnaire was formulated 

and English, checked by a professional 
translator, and was administered by 
the principal investigator. The ques-

demographic details and diabetes 
knowledge assessment. The section 
on diabetes knowledge consisted of 

diabetes, symptoms of hypoglycaemia 
and hyperglycaemia, optimal control 
targets, micro- and macrovascular 
complications and lifestyle modifica-
tions. Each item had yes/no/don’t 
know response key. A scoring system 
was developed, whereby the total 
number of correct responses for the 
knowledge section was calculated for 
each respondent and multiplied by 4 

answer was given a mark and the total 

was graded as very good (score > 75), 

questionnaire took approximately 5–8 
minutes to administer. Data were also 
obtained regarding recent glycaemic 
control as part of the routine screening 
at the clinic.

Data analysis
The data were analysed using SPSS, ver-
sion 16 statistical package and Student 
t-test was used to compare group means.
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Results

Demographic data
The mean age of the participants was 

-

dependent on others for their income 

-

had a family income below rupees 
-

proximately) (Table 1).

Clinical data

-

of the latest fasting blood sugar (FBS) 

Knowledge about diabetes
The overall mean knowledge score of 

a good or very good score (> 65) on 

A high proportion of the participants 

of patients could not recognize the 
symptoms of hypo/hyperglycaemia 

range of fasting blood sugar, that blood 
sugar should be measured regularly 
to assess control, that regular exercise 
is helpful to control diabetes and that 
it is important to control the diet in 
addition to taking medication in the 
management of diabetes. Only two-

that feet should be examined regularly 

knew the importance of assessing vi-
sion annually.

The mean knowledge scores among 
those who had had the disease for a 
longer duration was higher than those 
who had the disease for a shorter du-
ration of time and this difference was 
statistically significant (Student t-test, 
P
did not translate into better control of 
their blood sugar levels, as those who 
had had diabetes for the longest also 
had the highest mean FBS level. There 
was no significant difference in mean 
knowledge score among those with illit-
erate or primary level of education [1.57 

Discussion

It is essential that diabetic patients 
should possess good knowledge about 
their illness in order to improve their 
self-management skills and thereby 
prevent complications. Research has 
found that less frequent self-care behav-
iours were evident among particularly 
high-risk diabetic patients with lower 
educational levels [11]. Another study 
revealed that among primary care 

health literacy was independently as-
sociated with worse glycaemic control 

Table 1 Demographic profile of the study group of patients with diabetes 
attending a primary care clinic at Moratuwa district hospital

Variable No. of 
patients

%
(n = 150)

Age (years)

< 40 15 10.0

40–60 71 47.3

> 60 64 42.6

Sex

Male 15 10.0

Female 135 90.0

Education level

Illiterate 12 8.0

Primary 64 42.7

Secondary 74 49.3

Occupation

Employed 9 6.0

Not employed 141 94.0

Marital status

Single 6 4.0

Married 144 96.0

Income per month (Rs)

< 5000 47 31.3

5000–10 000 78 52.0

10 000–25 000 23 15.3

> 25 000 2 1.3

Own income

Have an own income 9 6.0

No own income (dependant) 141 94.0

Family

Living alone 14 9.3

Living with family 136 90.6
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There is growing evidence highlighting 
the importance of self-management 
skills in diabetes, and the ADA has en-
dorsed self-management education as 
the process of providing the person with 
diabetes with the knowledge and skills 
that are necessary for self-care, manage-
ment of crises and implementation of 
lifestyle changes [14].

It was encouraging that in our study 

good or very good scores (> 65) on the 
knowledge test. A similar study carried 

of the participants had a good knowl-

Many of our findings in the various 
knowledge areas were consistent with 
the findings of other studies, such as 
the knowledge that diabetes can be in-
herited. Even in other studies, in which 
the overall diabetes knowledge did not 

appear to be adequate, participants had 
stated that diabetes was an inheritable 
disease [16]. Despite the fact that the 
majority of patients had had diabetes for 
more than 5 years a major proportion 

diabetes could be cured. This agrees 
with evidence from other studies which 
indicated that a high proportion of pa-
tients in a study in Gujarat state in India 

cured [17].
Although the overall mean knowl-

edge score (68.1%) was satisfactory, it 

normal range of fasting blood sugar and 

be measured regularly to assess con-
trol. This is also consistent with other 
studies done in the South Asian region 
where the majority of patients did not 
know the ideal blood glucose target 

that regular exercise is helpful to control 

-
tant to control the diet in addition to 
taking medication for diabetes. In a 
similar study conducted in Pakistan 

-
betic thought dietary modification was 
important while only 6% believed that 
weight loss was important in the man-
agement of diabetes [16].

It is alarming to note that although 
the great majority of patients knew 
that chronic complications do occur 

of the symptoms of hyperglycaemia or 

of patients knew that feet should be 
examined regularly for any lesions. A 
study carried out in Pakistan found that 
knowledge about diabetic foot care was 

concerning is that, even though diabetes 
is currently the leading cause of new 
cases of blindness in adults in many 
industrialized countries and an increas-
ingly more frequent cause of blindness 

participants knew the importance of 
assessing vision annually to prevent dia-
betic retinopathy. Patients’ knowledge 
about diabetic eye disease was also poor 
in other studies carried out in the South 
Asian region. Hoque et al. in Bangla-
desh, for example, found that only 4.9% 
of their study participants were aware 
about diabetic eye disease [9].

There were some limitations to our 
study that should be noted. The per-

This is probably due to the fact that 
the clinic was conducted on week-
days when more male patients might 
be at work compared with the female 
participants who were mostly depend-
ent, married females. This study was 
a small study conducted at a diabetes 

-
tients per month. Therefore the good 
knowledge reported here may not be 

Table 2 Diabetes knowledge scores at different cut-offs among the study group of 
patients

Knowledge score Grade No. %

 75 Very good 40 26.7

65–74 Good 65 43.3

50–64 Average 33 22.0

40–49 Poor 12 8.0

< 40 Very poor 0 0.0

Table 3 Knowledge of diabetes among the study group of patients (n = 150) 

Item % correct

Know that diabetes could be inherited 92.7

Know that chronic complications could occur 90.0

Know that diabetes is associated with a lack of effective insulin in 
the body 90.0

Know that regular examination of feet should be done 68.0

Know that blood sugar should be measured regularly to assess 
control 60.7

Know that regular exercise is helpful to control diabetes 60.0

Know the importance of dietary regulation in addition to 
medication 60.0

Aware of normal range of fasting blood sugar 58.0

Know that diabetes cannot be cured 56.0

Know that annual eye examination should be done 50.0

Able to recognize symptoms of hypoglycaemia 8.0

Able to recognize symptoms of hyperglycaemia 9.3
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representative of the community as 
there may be diabetics who do not visit 
the hospital.

Conclusion

In conclusion,  although overall 
knowledge about diabetes among 

our patients was adequate there were 
critical gaps in knowledge. In particular, 
knowledge about the management of 
diabetes and diabetic complications 
was poor. This study has helped identify 
areas where there were gaps in patient 
knowledge. The findings could be used 
in an integrated programme to improve 
patient self-management. Since this 

study was conducted at a single com-
munity health care centre the results 
do not reflect the knowledge of the 
general population and further studies 
are required particularly in different 
settings to identify patient educational 
needs and methods to improve self-
management of diabetes.
Competing interests: None declared
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Prévalence du surpoids et de l’obésité chez des 
enfants scolarisés à Tébessa (Est algérien) entre 1995 
et 2007
S. Taleb,1 H. Oulamara 2 et A-N. Agli 2

RÉSUMÉ La présente étude a pour but de déterminé la prévalence du surpoids et de l’obésité chez les enfants 
âgés de 4 à 13 ans et scolarisés dans les établissements publics de Tébessa (Est algérien) sur une période de 10-12 
ans. Les mesures du poids et de la taille de 21 618 enfants (49,4 % de filles et 50,6 % de garçons) ont été obtenues 
à partir de leurs carnets de santé de 1995 à 2007. La prévalence du surpoids et de l’obésité est passée de 17,39 
% en 1995-1998 à 8,49 % en 2005-2007. Le surpoids passe de 12,55 % à 6,38 % (p = 0,0001) et l’obésité de 4,48 
% à 1,80 % (p = 0,0001) sur la même période. Les enfants âgés de 10 à 13 ans sont les seuls qui présentent une 
évolution durant cette période. Les filles sont plus touchées par l’obésité que les garçons (3,2 % contre 2,82 % ; p = 
0,033). Les garçons sont plus en surpoids (8,73 % contre 7,94 % ; p = 0,034). Si les taux de surpoids et de l’obésité 
ont diminué sur les 10-12 années, il demeure nécessaire de procéder à une surveillance épidémiologique et de 
mettre au point une stratégie de promotion de la santé orientée vers la prévention de l’obésité infantile.
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Prevalence of overweight and obesity in schoolchildren in Tebessa (eastern Algeria) between 1995 and 2007

ABSTRACT This study assessed the prevalence of overweight and obesity among public-school children aged 4 to 
13 years in Tebessa, eastern Algeria over 10/12 years. Weight and height measurements of 21 618 schoolchildren 
were obtained from their health cards for 1995 to 2007 (49.4% girls and 50.6% boys). The prevalence of overweight 
and obesity in 2005/2007 was 8.49%, down from 17.39% in 1995/1998. Overweight decreased from 12.55% to 
6.38% (P = 0.0001) and obesity from 4.48% to 1.80% (P = 0.0001) over the same time period. Children aged 10 
to 13 years were the only ones who showed changes during this period. More girls were obese than boys (3.20% 
versus 2.82%, P = 0.033), while more boys were overweight (8.73% versus 7.94%, P = 0.034). While the rates of 
overweight and obesity have decreased over 10/12 years, the rates still suggest the need for epidemiological 
surveillance and the development of a health-oriented strategy for prevention of childhood obesity.
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Introduction

La prévalence de l’obésité de l’enfant 
est en augmentation aussi bien dans les 
pays industrialisés que dans les pays en 
développement. L’accroissement de la 
prévalence de l’obésité pédiatrique et 
ses conséquences morbides ainsi que 
la tendance de cette obésité à persister 
à l’âge adulte représentent un problème 
de santé publique important et justifient 
la mise en place de stratégies préven-
tives et thérapeutiques efficaces [1].

Chez l’enfant, l’obésité a des reten-
tissements psychologiques et psychi-
atriques : troubles de l’image corporelle, 

obèse le reste souvent à l’âge adulte 
[4,5]. Une revue récente de la littéra-

des enfants obèses à l’âge de scolarisa-
tion le restent à l’âge adulte [6]. Selon 

obèses l’étaient déjà à l’adolescence 
[7]. L’obésité est un facteur de risque 
important pour d’autres pathologies 
se développant tout au long de la vie 
[8]. Les coûts de santé liés à l’obésité  

de santé dans les pays industrialisés [9].
Les méthodes employées pour 

définir l’obésité étant différentes selon 
les auteurs, il est difficile de comparer, 
d’une étude à l’autre, la prévalence de 
l’obésité infantile dont l’estimation peut 

[14]. Afin de pouvoir estimer la préva-
lence et l’évolution de cette épidémie, 
une étude épidémiologique a été 
mise en place en vue de déterminer la 
prévalence de la surcharge pondérale 
et de l’obésité chez des élèves scolarisés 
dans les établissements publics de la 
ville de Tébessa (Algérie) et de suivre 
l’évolution du surpoids et de l’obésité 

Méthodes

Cette étude concerne l’estimation 
de la prévalence de la surcharge pon-
dérale (surpoids, obésité) et de son 
évolution fondée sur des données 
consignées sur les carnets de santé 
des enfants pendant la visite annuelle 
des Unités de Dépistage et de Suivi 
(UDS). L’indicateur utilisé pour éval-
uer la corpulence est l’indice de masse 
corporelle (IMC) qui correspond au 

-
terminer la prévalence de la surcharge 
pondérale (surpoids, obésité) chez 
des enfants et adolescents âgés de 4 

commune de Tébessa. Cette tranche 
d’âge a été choisie pour des raisons 
pratiques et physiologiques. En effet, 
après 6 ans, l’obésité a une meilleure 
valeur prédictive du statut adipeux de 
l’adulte [15]. De plus, cette tranche 
d’âge pourrait être une période favora-
ble pour des stratégies de prévention 
et mérite donc un intérêt particu-

Tébessa était de 96 % (Communiqué 
du Conseil du Gouvernement algé-

Population et lieu d’étude

6 avril 1994 portant sur le plan de réor-
ganisation de la santé scolaire a permis 
la création des Unités de Dépistage et 
de Suivi (UDS) dépendantes à la fois 
du Ministère de la Santé et de la Popu-
lation, du Ministère de l’Éducation 
nationale et du Ministère de l’Intérieur 
et des Collectivités locales. Il s’agit 
de mettre en œuvre « un plan de re-
dressement basé sur l’amélioration de 
la qualité des prestations et du niveau 
de couverture sanitaire en milieu 
scolaire... ». Ces unités sont situées au 
niveau des établissements scolaires et 
comprennent un cabinet médical et du 
personnel médical (médecin, dentiste) 
et paramédical. Les élèves suivis par les 
UDS appartiennent en principe aux 

classes cibles : 1ère AF (Année fonda-
e AF, 7e AF et 1ère AS (Année 

secondaire) ; actuellement 1ère AP (An-
e AP, 1ère AM (Année 

moyenne), 1ère AS. Ils font l’objet d’un 
interrogatoire, d’un examen clinique, 
visuel et dentaire et de mesures anthro-
pométriques.

Pour pouvoir étudier l’évolution de 
l’obésité et du surpoids des enfants par 
sexe et par tranche d’âge, nous avons 
relevé les mesures anthropométriques 
(poids et taille) de l’enfant inscrites sur 
son carnet de santé pendant la visite 
annuelle aux UDS de la commune 

-

d’enseignement moyen et 8 lycées ont 
été concernés par cette étude, qui a 

Mesures anthropométriques
Les mesures anthropométriques que 
nous avons recueillies concernent le 
poids et la taille. Ces mesures permettent 
de calculer l’indice de masse corporelle 
(IMC). L’Organisation mondiale de la 
Santé a fait de l’IMC (rapport du poids 
sur le carré de la taille) l’instrument 
privilégié pour l’étude de la corpulence 
au niveau mondial. Cet indice ne s’est 
imposé que récemment pour saisir et 
mesurer le sous-poids, le surpoids et 
l’obésité sur de larges populations [16]. 
Ces mesures sont prises par le person-
nel médical des UDS pendant la visite 
annuelle des enfants scolarisés à ces 
structures.

Seuil définissant les limites de 
l’obésité et du surpoids
Les seuils retenus dans cette étude sont 

 [17]. 
Les courbes de référence sont établies 
à partir des données recueillies dans 
différents pays. Les seuils définissant des 

sont constitués par les courbes de cen-
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 à 18 ans. 
Ces valeurs correspondent aux seuils 

définition internationale est la possibi-
lité de comparer les enfants du monde 
entier entre eux, selon une méthode et 
des indicateurs uniques.

 à 18 ans) et IOTF 
 à 

18 ans) définissent respectivement le 
surpoids et l’obésité [17].

Statistiques

Les logiciels utilisés pour la saisie et 
le traitement des données sont Excel 

χ  a été utilisé pour les comparaisons de 
fréquences. Le seuil de significativité est 

Résultats

Prévalence globale du 
surpoids et de l’obésité par 
sexe
La figure 1 présente la prévalence 

durant ans est 

seule est plus élevée chez les filles que 

Prévalence de l’obésité et du 
surpoids entre 1995 et 2007
La prévalence du surpoids tend à di-

-
serve également une diminution dans 
la prévalence de l’obésité. Elle passe 
de 4,84 % en 1995-1998 à 1,8 % en 

du surpoids incluant l’obésité est égale-

Prévalence du surpoids, de 
l’obésité et du surpoids 
incluant l’obésité par sexe de 
1995 à 2007
Durant toute cette période de 1995 à 

-
lence de l’obésité chez les filles passe de 
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Figure 1 Prévalence globale de l’obésité et du surpoids par sexe (SURP : surpoids ; 
OB : obésité ; SURP+OB : surpoids + obésité)

Figure 2 Évolution de la prévalence de l'obésité et du surpoids de 1995 à 2007 (SURP : surpoids ; OB : obésité ; SURP+OB : 
surpoids + obésité)
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de l’obésité est observé en 1995-1998. 
l’obésité passe de 4,5 % en 1995-1998 

La prévalence maximale est observée 
également en 1995-1998.

La prévalence du surpoids incluant 

(Figure 4).

Prévalence globale du 
surpoids et de l’obésité par 
âge

La prévalence du surpoids et de l’obésité 
par âge et par sexe est présentée dans 
la figure 5. La prévalence du surpoids 

Les prévalences maximales du 
surpoids et de l’obésité sont observées 
dans la tranche d’âge de 4 à 5 ans. La 
prévalence minimale du surpoids est 

-
ors que les  révalences minimales de 

du surpoids incluant l’obésité (9,46 %) 
sont observées dans la tranche d’âge 
8-9 ans.
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Figure 3 Évolution de la prévalence de l'obésité par sexe de 1995 à 2007
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Figure 4 Évolution de la prévalence du surpoids incluant l'obésité par sexe de 
1995 à 2007
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Figure 5 Prévalence globale de l'obésité et du surpoids par âge (SURP : surpoids ; OB : obésité ; SURP+tOB : surpoids + 
obésité)
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Prévalence globale de 
l’obésité et du surpoids par 
âge et par sexe
La prévalence du surpoids incluant 
l’obésité par âge et par sexe est présen-
tée dans la figure 6. Pour les catégories 
d’âge 4-5 ans, 7 ans et 8-9 ans, la préva-
lence du surpoids, obésité incluse, est 

différence n’est significative que pour le 

est plus importante chez les filles, mais 
la différence n’est pas statistiquement 
significative. Chez les enfants âgés de 
6 ans, la prévalence est similaire entre 

est observé à l’âge de 4-5 ans. Il est de 

chez les filles.
La prévalence de l’obésité est plus 

différence n’est significative que pour le 

les filles, la prévalence de l’obésité est 

d’âge de 7 ans, la prévalence de l’obésité 
est similaire entre les deux groupes (Fig-
ure 7).

Discussion

Dans notre étude, la prévalence du 
surpoids incluant l ’obésité entre 

avons observé que les filles sont plus 

prédominance de l’obésité chez les filles 
s’explique par le fait qu’à Tébessa, les 

que les filles. En plus, dans la région de 
Tébessa, dès que les filles atteignent 
l’âge de la puberté, elles n’ont plus droit 

aux jeux d’extérieur (marelle, saut à la 
corde, course, etc.).

En Tunisie, Bedoui et al. cité par 
Blouza S [19], dans une étude por-

1997-1998, ont montré une prévalence 

semblent inférieures à nos résultats. 
Également en Tunisie, l’équipe du 
laboratoire de recherche « Épidémi-
ologie et Prévention des Maladies car-

enfants d’âge scolaire dans la région de 
l’Ariana et a montré que la prévalence 
de l’obésité était de 7,4 %, avec 8,6 % 

-

une surcharge pondérale ou étaient 

récente effectuée en milieu scolaire en 

à 18 ans ont montré une prévalence 

à ces dernières études réalisées dans 
le monde arabe, nos données restent 
inférieures.

En comparant nos résultats à ceux 
de l’Europe, nous pouvons situer 
l’Algérie à des valeurs proches de celle 

du Nord de l’Europe où la prévalence 

valeurs sont aussi proches de celles ob-
servées en Allemagne chez des enfants 

nos valeurs sont très inférieures à celles 

États-Unis où la prévalence de l’obésité 
-

lence de l’obésité chez l’enfant était 

-

Indiens d’Amérique, la prévalence varie 

taux les plus élevés de surcharge pondé-
rale chez les enfants d’âge scolaire (en-
seignement primaire) des deux sexes 

Figure 6 Prévalence du surpoids incluant l'obésité par âge et par sexe

Figure 7 Prévalence de l'obésité par âge et par sexe [p = 0,028 (4-5 ans), p = 
0,0001(6 ans), p = 0,037 (8-9 ans)]
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Il existe peu d’études de prévalence 
de l’obésité chez les enfants scolari-
sés algériens. Selon les références de 

des enfants de 5 à 18 ans dans la région 
Ouest du pays (El Bayed et Teniat 
El Had) a montré une prévalence du 

la même période, dans l’Est du pays 
dans la ville de Jijel, la prévalence du 
surpoids incluant l’obésité est estimée 
à 14,5 % et la prévalence de l’obésité 

enfants et adolescents de 6 à 16 ans 

-

la prévalence du surpoids, obésité 

-

de l’obésité était de 7,4 %. Le même 
auteur a montré chez des enfants et 
adolescents scolarisés à Constantine 

commune de Tébessa, dans une étude 
sur des enfants et adolescents âgés de 
4 à 18 ans, la prévalence du surpoids, 

% ; la prévalence de l’obésité seule est 

Dans notre étude, la prévalence du 
surpoids incluant l’obésité est passée 

-
lence de l’obésité est passée de 4,48 % 

une évolution durant cette période. 
Chez ces enfants, la prévalence du 
surpoids incluant l’obésité a augmen-

qu’à l’âge de la puberté, les enfants 
sont plus touchés par le surpoids et 
l’obésité.

Malgré la diminution de la préva-
lence du surpoids et de l’obésité à 
Tébessa, la situation est préoccupante. 

présentent une augmentation d’environ 

Même si les résultats ne sont pas toujo-
urs strictement comparables (popula-
tion de référence distincte, critère de 
définition de l’obésité différent), nous 
pouvons constater que nos résultats 
sont plus faibles que ceux observés dans 
d’autres pays. Dans une étude com-
parative, on trouve que le pourcentage 
d’enfants obèses de la ville de Tunis est 

et que la prévalence de la surcharge pon-
dérale est passée de 7,1 % à 8, 5 % durant 

-
tiques réalisées en Tunisie montrent 
qu’en 1995, la surcharge pondérale et 

rurale.
En Europe, on enregistre des chif-

fres plus élevés. La hausse annuelle de 
la prévalence de la surcharge pondé-
rale dans les pays européens était en 

-

pourcentage au début des années 

points de pourcentage dans certains 

la surcharge pondérale chez l’enfant 

-
gleterre), ces chiffres ont augmenté 

plusieurs régions d’Espagne, la préva-
lence de la surcharge pondérale a plus 

baisse de prévalence a été observée en 
Fédération de Russie durant la crise 
économique qui a suivi la dissolution 

de l’Union des républiques socialistes 
soviétiques (URSS). La prévalence de 

multipliée par quatre en France entre 

1971-1974 et 1999, elle a triplé aux 
États-Unis chez les enfants de 6-11 

l’obésité infantile a triplé entre 1981 et 

et d’obésité était supérieur d’environ 

En Algérie, dans une étude menée à 

5 à 8 ans, la diminution de la prévalence 
du surpoids et de l’obésité était moins 
importante que celle du présent travail. 
La prévalence de l'obésité est passée 

la prévalence du surpoids est passée de 

En revanche, selon une étude réalisée à 
Constantine chez des enfants âgés de 
5 à 18 ans, la prévalence du surpoids 

-

fait que la ville de Constantine est une 
grande agglomération plus urbanisée 
que Tébessa.

Vu que le pays fait face actuellement 
à des difficultés socio-économiques et 
politiques, les structures de santé sco-
laire en place doivent permettre une 
analyse régulière des données de sur-
veillance de la croissance effectuée en 
routine dans tous les établissements 
scolaires en Algérie, et par conséquent 
les mesures anthropométriques doivent 
être relevées systématiquement. Les 
données épidémiologiques de l’obésité 
infantile dans notre pays sont mal 
connues jusqu’à nos jours, mais leur 
existence dans plusieurs régions du ter-
ritoire national impose un dépistage 
précoce pour une meilleure prise en 
charge et une politique de prévention 
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Dietary behaviours and dental fluorosis among Gaza 
Strip children
L. Abuhaloob 1 and Y. Abed 2

ABSTRACT A high prevalence of dental fluorosis has been identified among children in the Gaza Strip. This study 
aimed to determine the history of breastfeeding and dietary behaviours among children in the Gaza Strip and 
to examine potential associations with the prevalence and severity of dental fluorosis. A cross-sectional study 
recruited a stratified cluster random sample of 350 children aged 12–18 years and their mothers. Data about 
dietary behaviours in the first 7 years of life were collected by interview questionnaire. Dental fluorosis was 
determined using the Thyllstrup-Fejerskov index. A majority of children were breastfed exclusively in the first 6 
months (82.9%) but 98.1% were given tea in the first year of life. The prevalence of dental fluorosis was 78.0%. 
Both intake of animal proteins and plant proteins were negatively associated with the prevalence and severity of 
dental fluorosis. Further studies to investigate fluoride intake is required to plan preventive interventions.
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Comportements alimentaires et fluorose dentaire chez des enfants de la Bande de Gaza

RÉSUMÉ Une prévalence élevée de fluorose dentaire a été observée chez des enfants de la Bande de Gaza. La 
présente étude visait à déterminer les antécédents d'allaitement au sein et les comportements alimentaires chez 
des enfants de la Bande de Gaza puis à examiner les associations possibles avec la prévalence et la sévérité de 
la fluorose dentaire. Une étude transversale a recruté 350 enfants âgés de 12 à 18 ans et leurs mères, formaient 
un échantillon randomisé et stratifié en grappes. Les données sur les comportements alimentaires au cours des 
sept premières années de vie ont été recueillies par questionnaire lors d'un entretien. La fluorose dentaire a été 
déterminée à l'aide de l'indice Thylstrup-Fejerskov. Une majorité des enfants avait été nourrie exclusivement au 
sein au cours des six premiers mois de vie (82,9 %) mais 98,1 % avaient consommé du thé pendant leur première 
année. La prévalence de la fluorose dentaire était de 78,0 %. Les apports en protéines animales et végétales 
étaient négativement associés à la prévalence et la sévérité de la fluorose dentaire. Des études supplémentaires 
évaluant l'apport en fluor sont requises pour prévoir des interventions préventives.
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Introduction

Dental fluorosis is an enamel defect of 
the teeth caused by hypomineraliza-
tion due to excessive fluoride intake 
during the period of enamel formation 
[1]. This period lasts from birth to 5 
years old for anterior permanent teeth 

Children in the Gaza Strip have 
suffered from the problem of dental 
fluorosis for decades. In 1991, Sansur 
first identified this problem and em-

the prevalence of dental fluorosis in 7th 

Gaza, where the fluoride concentration 
was very low in drinking water, it did 
not exceed 7.1% [4]. Recently, a high 

was detected among children of school 
age in the Gaza Strip [5].

Severe dental fluorosis in the Gaza 
Strip is multi-factorial. A World Health 
Organization report stated that drink-
ing water, foods, fluoridated toothpaste 
and air pollution with fluoride are 
sources of fluoride exposure [6]. It was 
pointed out that there is a potential as-
sociation between breastfeeding and 

Previous studies suggested that mal-
nutrition could be a risk factor that 
increases the prevalence and severity of 
dental fluorosis [6,8–11]. In the Islamic 
Republic of Iran a studies found that 
foods had a considerable contribution 

-

in Brazil foods were identified one of 
the main sources of fluoride along with 
water to the total dietary fluoride intake 

been found that drinking tea and eat-
ing fish may increase the risk of dental 
fluorosis [14].

There are no studies investigating 
the relationship between nutrition and 

oral and dental disorders in Palestine. 
Thus, the objectives of this paper were to 
investigate the history of breastfeeding 
during early childhood and the history 
of nutrition behaviours during the first 7 
years of age, to estimate the prevalence 
and severity of dental fluorosis and 
to examine the potential associations 
between prevalence and severity of 
dental fluorosis and breastfeeding prac-
tices and nutrient consumption among 

Strip.

Methods

Study design and sample
This was a community-based, cross-
sectional study of school-age children. 
The sample size, according to Epi Info, 

children. The anticipated prevalence 
of dental fluorosis used for sample size 

interval 5%. A proportional, stratified 
cluster random sample of children were 
selected from home settings in the 5 
Gaza governorates (North Gaza, Gaza 
City, Midzone, Khan-Younis, and Ra-
fah). Each selected cluster was served 
by water supplies of known wells and 
the fluoride concentration of municipal 
well supplying tap water for each child’s 
home was known from the governorate 

years old who were born and had spent 
their first 7 years of life in the same house 
at the time of the study and who were 
drinking from the municipal drinking 
water supply were recruited.

Data collection
Children were interviewed with their 
mothers. The researcher used a ques-
tionnaire to collect data on the history 
of breastfeeding, baby formula usage 
during child infancy and frequency of 
child’s consumption of different foods 
and milk and tea during the first 7 years 
of life. Consumption of animal proteins 
(e.g. meat, chicken, fish, cheese), plant 

proteins (e.g. nuts, peas, beans, rice, 
wheat, maize), calcium-rich foods (e.g. 
milk, yogurt, cheese) and vitamin C 
from fruits (e.g. oranges) and vegetables 
(e.g. spinach, chilli) were determined 
based on mothers’ estimation of the 
children’s intake. Consumption was 

at home, and 4–7 years, the age when 
children in Gaza Strip start to attend 
nurseries and kindergartens and when 
a change in eating behaviours would be 
expected.

The prevalence and severity of den-
tal fluorosis was determined using the 
Thyllstrup-Fejerskov index (TFI) of 
dental fluorosis [15]. The researcher 
asked the child to brush his/her teeth, 
and then examined the teeth in normal 
daylight and recorded the TFI score 
of the buccal surfaces of all permanent 
teeth, including the permanent molars.

The study questionnaire was re-

psychology, environment, nutrition, 
public health, dentistry, and dental 
public health. Then the questionnaire 

their mothers from different areas in all 
Gaza governorates. The pilot sample 
was excluded from the study.

Approval for the study was obtained 
from the Helsinki ethics committee in 
the Gaza Strip and the Palestinian Min-
istry of Health. Informed consent was 
obtained from the children and their 
families, after complete explanation of 
the purpose of the research, reassur-
ances about confidentiality and that 
participation in the study was optional.

Analysis

SPSS
entry and analysis. Cross-tabulations 
between dental fluorosis and each of the 
potential risk factors were developed. 
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The relationship between variables was 
examined using the chi-squared test 
or Fisher test. Results were considered 
statistically significant at P-

Results

Baby formula usage and 
breastfeeding during infancy

practised exclusive breastfeeding at least 
in the first 6 months of the child’s life 
(Table 1). Among mothers who started 
giving formula milk to the child 61.9% 

(96.8%) of these mothers used tap wa-
ter to reconstitute infant formula milk 
and the rests used mineral water.

Milk consumption
The percentage of the children who 

months was 51.1%. Of these children 
-

cup of milk per day between 4–7 years 
old. Only artificial milk was consumed 

who had artificial milk it was reconsti-
tuted in tap water for 99.4%.

Tea consumption
Many children (44.1%) started to drink 
tea early, as young as 1 year old. At ages 

1 cup of tea per day while at ages 4–7 
 cups of tea per 

day. Tea was prepared with tap water for 
98.6% of these children (Table 1).

Food consumption

Consumption of animal proteins was 
moderate for 48.6% and consump-
tion of plant proteins was moderate 

of children had high consumption of 
calcium-rich foods. A high consump-
tion of vitamin C from fruits was re-

Table 1 Breastfeeding, milk and tea drinking of children aged 12–18 years in Gaza 
Strip during their first 7 years of life

Variable No. %

Exclusively breastfed for first 6 months

Yes 290 82.9

No 60 17.1

Total 350 100.0

Month when formula was started

1–2 39 61.9

3+ 24 38.1

Total 63a 100.0

Month when milk drinking was started

1–15 89 48.9

16+ 93 51.1

Total 182 100.0

No. of cups of milk drunk per day age 1–3 years

1–2 88 48.4

3+ 94 51.6

Total 182 100.0

No. of cups of milk drunk per day age 4–7 years

1 114 92.7

2 9 7.3

Total 123 100.0

Type of milk drunk

Artificial milk 147 80.8

Animal milk 26 14.3

Artificial and animal milk 9 4.9

Total 182 100.0

If artificial milk, type of water used to reconstitute

Tap water 155 99.4

Mineral water 1 0.6

Total 156 100.0

Year in which tea drinking was started

1 124 44.1

2+ 157 55.9

Total 281 100.0

No. of cups of tea drunk per day age 1–3 years

1 259 98.1

2+ 5 1.9

Total 264 100.0

No. of cups of tea drunk per day age 4–7 years

1–2 155 58.1

3+ 112 41.9

Total 267 100.0

Type of water used to prepare tea

Tap water 277 98.6

Mineral water 4 1.4

Total 281 100.0
aIn addition to the 60 mothers who used formula in the child’s first 6 months, 3 mothers started to use formula 
during the 7th to 9th months. 
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had high consumption of vitamin C 
from vegetables.

Prevalence and severity of 
dental fluorosis

-
dren had signs of dental fluorosis, giving 
a prevalence of dental fluorosis among 
this sample of Palestinian children in 

and 5–8 (severe fluorosis) for 14.6%. 

The highest prevalence was TFI score 
5 (7.4%) while the lowest was for TFI 

Relationship between dietary 
behaviours and dental 
fluorosis

-
tical significant differences in the rate of 
dental fluorosis whether the child had 
exclusive breastfeeding during the first 6 
months of life or not; whether the child 

or after that; and whether mineral or tap 
water was used to reconstitute infant 
formula. There were also no statisti-
cal significant differences in the rate of 
dental fluorosis for children’s consump-
tion habits during the first 7 years of 

milk during; starting to drink tea at age 

or high amounts of calcium-rich foods; 
consuming low or high amounts vita-
min C as fruits; and consuming low or 
high amounts of vitamin C as vegetables 
a during the first 7 years of life.

In contrast, there were negative 
high statistical significant associations 
between dental fluorosis level and 
consumption of animal proteins and 
plant proteins. In other words, a higher 
consumption of animal proteins or 
plant proteins during the first 7 years 
of the child’s life significantly decreased 
dental fluorosis prevalence and severity 
(P P

Discussion

Formula milk consumption during 
first 6 months of infancy could increase 

non-fluoridated rural area of Ontario, 
Canada, a study found that when the 
breastfeeding period increased from < 6 

the dental fluorosis prevalence among 

-
tively. Dental fluorosis prevalence was 
87% among children having formula re-
constituted with tap water [8]. Marshall 
et al. determined that using formula re-
constituted with fluoridated water and 
lower intake of human milk and cow’s 
milk which have low fluoride concen-

increased the risk of dental fluorosis 
among children at the early ages [9]. 
Buzalaf et al. advised avoiding excessive 

Table 2 Food consumption of children aged 12–18 years in Gaza Strip during their 
first 7 years of life

Variable No. %

No. of times fish consumed per month

1–2 150 52.4

3+ 136 47.6

Total 286 100.0

Consumption of animal proteins (e.g. meat, 
chicken, fish, cheese)

High 100 28.6

Moderate 170 48.6

Low 80 22.9

Total 350 100.0

Consumption of plant proteins (e.g. nuts, peas, 
beans, rice, wheat. maize)

High 107 30.6

Moderate 155 44.3

Low 88 25.1

Total 350 100.0

Consumption of calcium-rich foods (e.g. milk, 
yogurt, cheese)

High 276 78.9

Moderate 47 13.4

Low 27 7.7

Total 350 100.0

Consumption of vitamin C from fruits (e.g. 
oranges)

High 281 80.3

Moderate 54 15.4

Low 15 4.3

Total 350 100.0

Consumption of vitamin C from vegetables (e.g. 
spinach, chilli)

High 195 55.7

Moderate 34 9.7

Low 121 34.6

Total 350 100.0
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fluoride intake by using fluoridated 
-

tion to dilute powdered infant formulas 
[17]. In Poland, it was found that the 

would exceed the recommended daily 
intake for infants when reconstituting 
the formula milk with water having > 

al. estimated the fluoride concentration 
of infant milk formula available in the 

formula powders [19]. This fluoride 
concentration slightly increases to 

-
-

ride concentration, while a remarkable 
rise in fluoride concentration to about 

formula was reconstituted with water 
of 1 ppm fluoride concentration. As a 
result, infant fluoride intake from for-
mula prepared with low and optimally 
fluoridated water was approximately 

weight/day respectively. However, the 

present study did not find any statistical 
significant differences between children 
who were breastfed during the first 6 
month of age or not, children who were 
provided formula milk from month 1 

who had a formula reconstituted with 
mineral water or home tap water.

Previous studies found that the 
incidence of dental fluorosis among 

was higher than that of milk-consuming 

dental fluorosis in the Province of Ji-

Nevertheless, we found no significant 
differences in the prevalence of dental 
fluorosis between children drinking < 

during the first 7 years of life.
It has been reported that fish and 

tea are rich in fluoride [14]. Gikunju et 
al. illustrated that high fluoride content 
of fish muscle may be the cause of high 
fluoride intake and the development of 
dental fluorosis among people living in 

the Rift Valley area fluoride content of 

fish fillets did not appear to be respon-
sible for the prevalence and severity of 

The later findings of Gikunju et al. may 
support the findings of the current study 

-
nificant differences in the risk of dental 

A study by Sansur among UN-
RWA schoolchildren in the Gaza 
Strip showed that schoolchildren in all 

-

Consistent with our results, Shomer et 
al. demonstrated that children in Gaza 
Strip were consuming tea in an early age 
[5]. We found that 44.1% of children 
were given tea since the first year of age. 
However, there were no statistically 
significant differences in the prevalence 
of dental fluorosis between children 

who received it after that. This contrasts 
with the suggestion that tea could be a 
source of high fluoride intake [14], as 
illustrated in a study showing that brick 
tea was one of the factors responsible 
for dental fluorosis in Tibetan children 
in the natural reserve of Mount Qomo-

Whitford has argued that fluoride 
absorption is inversely related to dietary 
calcium intake, because dietary calcium 
at high concentrations may cause net 
fluoride secretion into the gastrointes-

however, consuming more foods rich 
in calcium (e.g. milk, yogurt, cheese) 
was not a protective factor for dental 
fluorosis.

In the current study, there was a 
negative highly statistically significant 
association between the level of con-
sumption each of animal proteins or 
plant proteins during the first 7 years 
and dental fluorosis prevalence and 
severity. In North Tanzania, a study of 
165 schoolchildren (aged 6–18 years) 
found that the prevalences of moderate 

26 %

19.4 % 19 %

16.8 %

9.5 %

6.6 %

2.2 %

0.4 %

3 4 2 1 5 6 7 8

TFI scores

Figure 1 Prevalence and severity of dental fluorosis among children aged 12–18 
years in Gaza Strip (TFI = Thyllstrup-Fejerskov index)
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Table 3 Associations between dietary behaviours and dental fluorosis of children aged 12–18 years in Gaza Strip during the 
first 7 years of age based on Thyllstrup-Fejerskov index (TFI) scores

Variable Total TFI score of dental fluorosis P-value

0 1–4 5–8

No. No. % No. % No. %

Total 350 77 22.0 222 63.4 51 14.6

Exclusively breastfed for first 6 month 0.220

Yes 290 64 22.1 188 64.8 38 13.1

No 60 13 21.7 34 56.7 13 21.7

Month when formula was started 0.678

1–2 39 9 23.1 22 56.4 8 20.5

3+ 24 4 16.7 13 54.2 7 29.2

Type of water used to reconstitute formula 0.373

Tap water 61 12 19.7 0 0 49 80.3

Minimal water 2 1 50.0 0 0 1 50.0

No. of cups of milk drunk/day age 1–3 years 0.791

1–2 88 20 22.7 56 63.6 12 13.6

3+ 94 22 23.4 56 59.6 16 17.0

No. of cups of milk drunk/day age 4–7 years 0.228

1 114 27 23.7 0 0 87 76.3

2 9 4 44.4 0 0 5 55.6

Year in which tea drinking was started 0.099

1 124 20 16.1 78 62.9 26 21.0

2+ 157 34 21.7 104 66.2 19 12.1

No. of times fish consumed per month 0.240

1–2 150 34 22.7 90 60.0 26 17.3

3+ 136 26 19.1 94 69.1 16 11.8

Consumption of animal proteins 0.005

High 100 31 31.0 56 56.0 13 13.0

Moderate 170 23 13.5 122 71.8 25 14.7

Low 80 23 28.8 44 55.0 13 16.3

Consumption of plant proteins 0.026

High 107 35 32.7 60 56.1 12 11.2

Moderate 155 27 17.4 105 67.7 23 14.8

Low 88 15 17.0 57 64.8 16 18.2

Consumption of calcium-rich foods 0.482

High 276 63 22.8 175 63.4 38 13.8

Moderate 47 7 14.9 33 70.2 7 14.9

Low 27 7 25.9 14 51.9 6 22.2

Total 350 77 22.0 222 63.4 51 14.6

Consumption of vitamin C from fruits 0.110

High 281 67 23.8 175 62.3 39 13.9

Moderate 54 5 9.3 40 74.1 9 16.7

Low 15 5 33.3 7 46.7 3 20.0

Consumption of vitamin C from 
vegetables 0.45

High 195 43 22.1 121 62.1 31 15.9

Moderate 34 4 11.8 26 76.5 4 11.8

Low 121 30 24.8 75 62.0 16 13.2
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(TFI score 1–4 score) and severe (TFI 
score 5–9) dental fluorosis were 67%, 

-
ian children, and were lower than the 
prevalences of moderate and severe 
dental fluorosis among non-vegetarian 

-
nificant associations between the level 
of consuming plant protein and dental 
fluorosis in the current study. As a result 

it could be argued that some dietary be-
haviours could be associated with dental 
fluorosis in addition to the existence 
of excessive fluoride in drinking water 
and they should be considered when 
investigating the associated risk factors 
to dental fluorosis in developing and 
undeveloped courtiers and developing 
interventions for prevention of fluorosis.

In conclusion, it is important to 
have information on the intake of 

fluoride by children living in the Gaza 
Strip and to identify the children at 
higher risk of dental fluorosis at the 
ages of tooth development. Such 
information will enable the develop-
ment of an appropriate preventive 
strategy to reduce the fluoride intake 
to a suitable level in order to prevent 
dental fluorosis and other potential 
health hazards.
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Saudi Arabian expatriate worker fitness-screening 
programme: a review of 14 years of data
F.M. Alswaidi,1 Z.A. Memish,1 R.F. Al-Hakeem 1 and S.A. Atlam 1

ABSTRACT Expatriate workers must be medically examined in their country of origin at accredited centres prior 
to their arrival in any Gulf Cooperation Council (GCC) country and are reexamined when they enter the country. 
This review investigated the epidemiological profile of registered expatriate workers in Saudi Arabia who were 
found medically unfit to work. A descriptive analysis was performed on 4 272 480 records of a Ministry of Health 
database from 1997 to 2010. The greatest proportion of workers was from Indonesia (34.3%). The total proportion 
of unfit expatriate workers was low (0.71%). The highest rate of unfitness was among workers from Ethiopia 
(4.06%), followed by Somalia (2.41%). Hepatitis B infection was the most common cause (57.5%), followed by 
noncommunicable diseases (21.2%) and hepatitis C infection (17.4%). This review suggests that the total number of 
workers registered in the Saudi Ministry of Health was underestimated, and the rate of unfit workers was lower than 
for other GCC countries, suggesting that standards and quality assurance in Saudi laboratories require revision.

1Ministry of Health, Preventive Medicine Headquarters, Riyadh, Saudi Arabia (Correspondence to F.M. Alswaidi: f_alswaidi@hotmail.com).
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Programme saoudien d'évaluation des aptitudes physiques des travailleurs expatriés : examen de 14 années 
de données

RÉSUMÉ Les travailleurs expatriés doivent passer une visite médicale dans leur pays d'origine, dans un centre 
accrédité avant leur arrivée dans un pays du Conseil de coopération du Golfe, et sont ensuite réexaminés 
sur place. Le présent examen portait sur le profil épidémiologique des travailleurs expatriés enregistrés 
en Arabie saoudite qui avaient été déclarés médicalement inaptes au travail. Une analyse descriptive de 
4 272 480 dossiers, issus d'une base de données du ministère de la Santé, entre 1997 et 2010 a été réalisée. La 
plus importante part des travailleurs venait d'Indonésie (34,3 %). La proportion totale de travailleurs expatriés 
inaptes était faible (0,71 %). Le taux d'inaptitude le plus élevé a été observé chez les travailleurs éthiopiens 
(4,06 %), et somaliens (2,41 %). L'infection par le virus de l'hépatite B était la cause la plus fréquente (57,5 %), suivie 
par les maladies non transmissibles (21,2 %) et l'infection par le virus de l'hépatite C (17,4 %). Cette analyse semble 
indiquer que le nombre total de travailleurs enregistrés au ministère de la Santé saoudien était sous-estimé et 
que le taux de travailleurs inaptes est inférieur à celui des autres pays du Conseil de coopération du Golfe, ce qui 
donne à penser qu'une révision des normes et de l'assurance qualité des laboratoires saoudiens est nécessaire.
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Introduction

With the globalization of the oil and 

Arabia became an important desti-
nation for many expatriate workers 

health authorities in Saudi Arabia, 
in compliance with the regulations 
and recommendations of the World 
Health Organization (WHO), started 
to perform mandatory medical screen-
ing on all expatriate workers. In Saudi 
Arabia this screening programme is 
seen an important strategy for pre-
venting the spread of communicable 
diseases due to the higher numbers of 
expatriate workers and their depend-

communicable diseases in many of 
the countries of origin; and the nature 
of the work of some expatriates (e.g. 
housemaids, health workers, private 
drivers and food handlers), which 
brings them into direct contact with 
Saudi citizens [4].

In 1995, the executive board of 
health ministers for the Gulf Coopera-
tion Council (GCC) took responsibil-
ity for publicizing and implementing 
the rules and regulations for medical 
examinations of expatriate workers in 

scheme expatriate workers must be 
medically examined and tested in their 
country of origin at accredited cen-
tres, prior to their arrival in a GCC 
country. All expatriate workers are re-
examined on arrival in Saudi Arabia. 
This is a prerequisite to issue their stay 
permits. Their health screening results 
are compared with the medical certifi-
cates issued in their country of origin. 
The executive board of health ministers 
for GCC countries arranges for annual 
(unannounced) visits to accredited 
centres to ensure implementation of 
unified standards. Violations within a 
centre may result in penalties, includ-
ing the withdrawal of accreditation or 
fines if an expatriate worker who holds 

a fitness certificate from one of these 
centres is subsequently identified as 
unfit in the Saudi fitness-screening pro-
gramme [6].

There are important epidemiologi-
cal indicators among expatriate workers 
in Saudi Arabia, e.g. their nationality dis-
tribution, the magnitude, distribution 
and causes of their medical unfitness 
and the trends of disease among them. 
This review was made to investigate the 
epidemiological profile of registered 
expatriate workers in Saudi Arabia who 
were found to be medically unfit for 
work.

Methods

A systematic review was conducted in 
the Ministry of Health (MOH) elec-
tronic database of the available and 
accessible data for the Saudi expatriate 
worker fitness-screening programme. 
Data from each year of a 14-year period 

paper records. Incomplete data were 
requested from the regional coordi-
nators. Microsoft Excel software was 
used to pool data for all years and for 
the subsequent analysis. A descriptive 

analysis was carried out and the results 
presented in distribution tables and 
graphs.

A literature search of the screening 
of expatriates was limited to the early 

in Saudi Arabia. The review included 
published books, reports and articles on 
the web or in print.

Results

Background data
In this review, the total number of reg-
istered expatriate workers re-examined 

average number examined each year 

tested over the study period varied 
in each year, but generally increased 
slightly over time. The highest number 

-

The highest proportion of expatriates 

the smallest proportion from Somalia 
). The highest proportion of 
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and the lowest from Egypt and Pakistan 

Prevalence of unfitness

91.7%) were men. The highest rate of 
unfitness was among Ethiopian workers 

-

the lowest rate found in workers from 

there was little variation in the numbers 

sudden decrease, and this was followed 

Causes of unfitness

hepatitis B virus (HBV) infection was 
the most common cause of unfitness 

chronic (noncommunicable) diseases 
(pooled data) -

17.4%) and human immunodeficiency 

numbers of workers with infection and 
chronic diseases during the period stud-

Infectious diseases
The total number of workers with 

(
The average annual number of work-

HIV. The highest rates of HBV were 

); the low-
est rate was among Turkish expatriates 

HCV were also found in workers from 

Turkey. The highest rates of HIV infec-
tion were in workers from Indonesia Ta
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Noncommunicable diseases
Among the 6581 expatriates who were 
unfit to work due to chronic (noncom-

(91.9%) 

and hypertension were the most com-
mon problems (95.7%). The highest 
rates of these diseases were found in 

India (17.6%). The occurrence of neo-
plastic and neuropsychiatric diseases 
was very low in workers from Indonesia. 
Among the women registering preg-
nancy as their cause of medical unfit-
ness, the greatest number were from the 

Discussion

The data for this review were obtained 
from records over a 14-year period 
from 1997, when electronic data col-
lection started in Saudi Arabia, to 

a reasonable assessment of the time 
trends to be made. The increase in the 
number of expatriate workers arriving 

may be due the influx of workers from 
new sources, such as China, Nepal, Viet 
Nam, Ethiopia and Eritrea, which were 

The sudden and transient decrease 

may relate to the start of the online reg-
istration process. The staff responsible 
for online registration may not have 
been adequately prepared or trained, 
and the online facilities may have been 
insufficient at that time. Thereafter, the 
numbers registered returned to pre-
online levels. Workers from Indonesia 
represented the majority of expatriates, 
probably because families in Saudi 
Arabia prefer to employ Indonesian 
workers as housemaids and private 

Most expatriate workers were men. 
Women, who accounted for 7% of the 
total, are usually employed as house-

Approximately one-third of workers 
from Somalia were females; this is the 
country from which the highest propor-
tion of women come, and may be a 
result of the ongoing conflict in Somalia 
that has forced many families to leave 
the country.

Ideally, there should be no unfit 
cases at the time of re-screening in Saudi 
Arabia. The data showed this was not 
the case. Although the rate of unfitness 

This discrepancy raises issues regarding 
the accuracy and quality of testing in the 
countries of origin. In general, the high-
est specific unfitness rates were found 
among workers from Africa. This was 
expected because of the limited medi-
cal care available in African countries 

some of the highest prevalence rates of 
HIV infection, HBV, HCV and TB are 
in Horn of Africa countries [14–16]. 
These countries would benefit from 
efforts directed at ensuring the quality 
and accuracy of their medical testing 
procedures.

The average annual number of ex-
patriates who were unfit to work due 
to infectious diseases was found to be 
lower in this study than in the official 
MOH statistics, especially for HIV 

non-Saudi individuals included in the 
MOH statistics may have lived in Saudi 
Arabia for many years and may have 
acquired their infection after arriving 
in the country. Therefore, these data 
cannot be compared with data from 
the expatriate screening programme. 
For the same reason, the figures regard-
ing non-infectious diseases cannot be 
compared. Data on the regional distri-
bution of unfit workers was not available 
because of technical problems in the 
computerized reporting system.

HBV was the most common cause 
of unfitness among all the workers in 
this study. This was followed by chronic 
diseases and HCV. The pattern of these 
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Table 3 Distribution of noncommunicable diseases among unfit expatriate workers in Saudi Arabia in 1997–2010 

Country Total cases 
of non-

communicable 
disease

Cause of unfitness
Chronic
diseasea

Neoplasms Neuropsychiatric
diseases

Pregnancy

No. No. % No. % No. % No. %

Indonesia 2 417 2 397 36.40 0 0.00 18 0.27 2 0.03

Philippines 193 61 0.93 3 0.05 11 0.17 118 1.79

India 1 177 1 156 17.60 0 0.00 0 0.00 21 0.32

Bangladesh 548 528 8.02 0 0.00 0 0.00 20 0.30

Pakistan 654 640 9.72 1 0.02 0 0.00 13 0.20

Egypt 2 0 0.00 2 0.03 0 0.00 0 0.00

Sri Lanka 448 405 6.15 0 0.00 4 0.06 39 0.59

Sudan 183 183 2.78 0 0.00 0 0.00 0 0.00

Nepal 354 339 5.15 0 0.00 1 0.02 14 0.21

Ethiopia 429 429 6.52 0 0.00 0 0.00 0 0.00

Yemen 109 109 1.66 0 0.00 0 0.00 0 0.00

Syrian Arab Republic 5 4 0.06 1 0.02 0 0.00 0 0.00

Turkey 0 0 0.00 0 0.00 0 0.00 0 0.00

Somalia 39 39 0.59 0 0.00 0 0.00 0 0.00

Others 23 6 0.09 0 0.00 9 0.14 8 0.12

Total 6 581 6296 95.70 7 0.11 43 0.65 235 3.57
aMainly diabetes mellitus, hypertension, other liver and kidney diseases. 

diseases among workers is consistent 
with the pattern of disease in most Asian 
and African countries where infectious 

-
ers from Indonesia and the Philippines 
had the highest specific rate of unfit-
ness due to HIV, HBV and HCV and 
chronic diseases. Although the preva-
lence of HIV and hepatitis infections 

rate of HIV cases among Africans was 
higher than that for South-East Asians 
in our study.

The rates of unfit expatriate work-
ers in other GCC countries, namely 
United Arab Emirates and Kuwait, 

-
erably higher than that in our review 

for this difference might be that the 
quality of re-examinations in the other 
GCC countries is better than that in 
Saudi Arabia. An investigation into 
the technical quality standards and 
procedures of the designated Saudi 

laboratories might be warranted on 
this basis. Despite the relatively low 
rate of unfit workers identified in our 
study and throughout GCC countries, 
there is a sound rationale to revise and 
supervise the accredited testing centres 
in the countries of origin.

The total number of registered ex-
patriate workers in this worker fitness-

an underestimate, presumably because 
of limitations in the reporting system. 
There were lower annual numbers of 
expatriate workers in this review than 
those recorded in other official sources. 
Data from the Ministry of Labour state 
the total number of workers coming 

all expatriate workers are registered in 
MOH records, and about one-third 
are examined in other governmental 
health sectors [11]. However, as we 
showed here, the registered number 
of expatriate workers in the MOH was 

still low. There are several reasons for 
this. First, not all the health regions 
are connected to the computerized re-
porting network (some still send faxed 
reports because the necessary infra-
structure is lacking). Secondly, not all 
private authorized testing centres are 
yet connected to the network. Thirdly, 
there is limited coordination among 
other governmental health sectors and 
partners, such as the Ministry of Inte-
rior and Ministry of Labour. All these 
factors make it difficult for the MOH to 
accurately identify expatriate workers 
in Saudi Arabia.

The greatest drawback of the screen-
ing programme was that some of the 
data of unfit workers reported to the 
MOH were incomplete (e.g. missing 
worker code numbers and names of 
the external centres issuing the fitness 
certificates). These insufficiencies led to 
delays in identifying the external centres 
that had violated the rules, which meant 
that they were able to issue even greater 
numbers of inaccurate certificates. 
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Among the limitations of this study 
is that the data review was based on the 
electronic records of the MOH database. 
This was insufficient in terms of provid-
ing certain variables, e.g. on the distribu-
tion of noncommunicable diseases by 
type. The paper records obtained from 
the MOH headquarters and regions 
were disorganized and difficult to review. 
There were few references in the literature 
to expatriate workers in Saudi Arabia, and 
those that were found were not recent.

Conclusions

Expatriate workers in Saudi Arabia 
originate from many countries, mostly 
in South-East Asia, and the highest rate 
of unfitness was found among work-
ers from African countries. HBV was 
the main cause of unfitness, followed 
by noncommunicable diseases such 
as diabetes mellitus and hyperten-
sion. The lower rate of unfit workers 
found at the time of re-examination 

in Saudi Arabia compared with other 
GCC countries requires investigation 
and revision of the test standards and 
quality assurance processes in the 
Saudi-designated laboratories. The 
lower than expected numbers of regis-
tered expatriate workers in this worker 
fitness-screening programme suggest 
that reporting system for data from all 
authorized centres to the MOH must 
be improved.
Competing interests: None declared.
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Study of operated primary and secondary 
(recurrence) hydatidosis in hospitals of Kermanshah, 
west of Islamic Republic of Iran
M. Vejdani,1,2 S. Vejdani,3 S. Lotfi,4 F. Najafi,5 N. Nazari 1 and Y. Hamzavi 1

ABSTRACT Cystic echinococcosis, caused by the larval stage of Echinoccocus granulosus, is a global public health 
threat. The aim of this study was to determine the demographic and clinical characteristics of cases of primary 
and secondary hydatid cyst in the west of the Islamic Republic of Iran. A retrospective record review was made 
in 7 public and private hospitals in Kermanshah from 2004 to 2009. Of 526 files of suspected cases analysed, 291 
cases of hydatid cyst had been operated upon and confirmed. Of the patients, 51.5% were females, 57.7% lived in 
urban and suburban areas and the largest age group (17.5%) was 31–40 years. The major organs involved were liver 
(64.9%) and lung (26.8%) and 18 cases (6.2%) were confirmed as secondary hydatidosis. Most patients (79.4%) 
had been treated with albendazole. Kermanshah province should be considered an endemic region for human 
hydatid cyst disease; greater efforts in prevention are needed.
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Étude de l'hydatidose primaire et secondaire (récidive) opérée dans des hôpitaux de Kermanshah, dans 
l'ouest de la République islamique d'Iran

RÉSUMÉ L'échinococcose cystique, causée par le stade larvaire d'Echinoccocus granulosus, représente une menace  
pour la santé publique mondiale. L'objectif de la présente étude était de déterminer les caractéristiques  
démographiques et cliniques des cas de kyste hydatique primaire et secondaire dans l'ouest de la République 
islamique d'Iran. Une revue rétrospective des dossiers a été menée dans sept hôpitaux publics et privés de Kermanshah 
entre 2004 et 2009. Sur un total de 526 dossiers de cas suspects analysés, 291 cas de kyste hydatique avaient été opérés 
et confirmés. Les patients étaient 51,5 % à être de sexe féminin, 57,7 % vivaient dans des zones urbaines ou suburbaines 
et le groupe d'âge le plus nombreux (17,5 %) était celui des 31-40 ans. Les principaux organes touchés étaient le  
foie (64,9 %) et les poumons (26,8 %) et 18 cas (6,2 %) ont été confirmés comme hydatidose secondaire. La plupart 
des patients (79,4 %) avaient été traités par albendazole. La province de Kermanshah devrait être considérée 
comme une région d'endémie pour le kyste hydatique humain ; des actions de prévention renforcées sont 
nécessaires.
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Introduction

Cystic echinococcosis, caused by the 
larval stage of Echinoccocus granulosus, is 
a global public health threat. The em-
bryos penetrate the wall of the intestine 
and are carried in the bloodstream to 
vital organs such as the liver, the lungs 
or the brain, where they can form into 

The disease presents a substantial bur-
den on the human population. Current 
estimates suggest that cystic hydatid 
disease caused by E. granulosus results 

-
justed life years per annum. The annual 
cost of treating cases and economic loss 
to the livestock industry approximately 

-
eases are perhaps some of the more 
important global parasitic diseases, with 
more than 1 million people affected at 

Hydatid disease is endemic in 
sheep-raising areas of Africa, the Medi-
terranean region of Europe, the Mid-
dle East, Greece, Asia, South America, 
Australia and New Zealand [4,5]. The 
parasite has a very wide geographical 
distribution [6] and there is evidence 
for the emergence or re-emergence of 
human cystic echinococcosis in parts 
of China, Central Asia, Eastern Europe 
and Israel. E. granulosus is endemic too 
in the Islamic Republic of Iran, with 
stray dogs acting as the final host of the 
disease and sheep as the intermediate 
hosts. Human infections are regularly 
observed in medical centres in different 
parts of Islamic Republic of Iran [7,8] 
but the western region of the country is 
more affected by this parasite than the 
other parts [9]. Some studies in single 
hospitals or isolated cases have been 
reported previously from other areas 

on the epidemiology of the disease in 
the west of the Islamic Republic of Iran, 
we aimed to study the demographic 
and clinical characteristics of cases of 
primary and secondary hydatid cyst in 
Kermanshah hospitals.

Methods

Study design and setting

was performed in 7 private and pub-
lic hospitals for tracking primary and 
secondary hydatid cyst in Kerman-
shah. The province of Kermanshah is 
located in the middle of the western 
part of the Islamic Republic of Iran, 

and traditional livestock region of the 
country and women participate in the 
farming lifestyle as much as men. The 
province has a moderate mountainous 
climate and is suitable for husbandry 
of animals, particularly sheep. On 
the other hand, stray dogs, sheep and 
domestic herbivores in the mountain 
area and prairie have contributed to 
the existence of human and veterinary 
unilocular hydatid cyst.

Data collection
All documents were reviewed and 
files were analysed from all patients 
suspected to be infected with hydatid 
cyst who had been hospitalized and 
had undergone physical examination 
for clinical manifestations, computer-
ized tomography scanning, magnetic 
resonance imaging, sonography and 
diagnostic laboratory testing by surgery 

be infected with hydatid cyst. Data on 
age, sex, occupation, organs involved, 
primary or secondary recurrence of 
hydatid cyst and medication (alben-
dazole-treated or not), were extracted 
from the hospital files. After surgery, oral 

daily for 4 weeks was administrated, 

Data analysis
The data was analysed with SPSS, ver-
sion 16, and simple descriptive statistics 
are reported.

Results

hospitals during a 6-year period. Patients 
had undergone diagnosis based on clini-

operated on and verified with hydatid 
disease. Based on the most recent census 
data for the population of Kermanshah 

The principal sites of infection were 

organs. Smaller numbers were infected 
in the pelvic area (5 cases, 1.7%), while 
the remaining case involved the kidney, 
omentum, spleen, pancreas, gallblad-

and the uterus, mesentery or vertebrate 
(1 case each) (Table 1). Among these 
cases liver and lung involvement were 
reported at the highest rates.

The sex distribution showed 51.5% 
females and 48.5% males (Table 1). Just 
over half of patients were from urban 

-
dential rural areas. The age distribution 
indicated 6.9% of people infected were 

most prevalent age group for hydatid 

were confirmed as secondary (recur-

primary hydatid cyst. Nearly three-quar-

-
derwent laparoscopy surgery. Albenda-

(79.4%). Albendazole medication lasted 

hydatid cyst disease was 79.4%.

Discussion

E. granulosus is a cosmopolitan para-
site and endemic regions exist in each 
continent. Considerable public health 
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problems occur in many areas, includ-
ing countries of Central America, 
South America, Western and Southern 
Europe, Middle East, North Africa, sub-
Saharan countries, China and Russia. 
Generally the Islamic Republic of Iran is 

Based on our data we estimated an an-

hospitals in the province of Kerman-
shah. Another series reported the an-
nual incidence of operated hydatidosis 
in Islamic Republic of Iran to be 4.8 per 

reported in another study; the incidence 
was highest in Khorasan province (in 
the north-east of the country) with 

lowest in Hormozgan province (in the 
south of the country) with 1 case per 

-

dogs represent a major threat for trans-
mission to humans [19]; in Kerman-
shah, the prevalence of E. granulosus in 
dogs and red foxes were reported as 

In this study it was found that fe-
males were more affected than males. 
The relationship between domestic 
sheep, dogs and humans is very close 
in the region, and women that have 
agricultural occupations and work as 
traditional livestock farmers are more 
directly exposed to these animals. 
On the other hand, women who are 
housekeepers in urban areas are mostly 
exposed to raw vegetables for daily diet 
consumption and may consume E. 
granulosus eggs. Studies elsewhere in the 
country found that the rate of infection 
in urban areas was greater than rural ar-

that. Other studies also showed that 
patients with hydatid cyst disease were 

In our study, the youngest age of pa-
tients with hydatid cyst disease was be-

(17.5%). A study in Iraq found that the 
mean age of patients with hydatidosis 

Table 1 Demographic and clinical characteristics of 291 cases of human 
hydatidosis in hospitals of Kermanshah, Islamic Republic of Iran from 2004–2009 

Variable No. of cases %

Total 291 100.0

Sex

Male 141 48.5

Female 150 51.5

Age (years)

1–10 7 7

11–20 7 7

21–30 13 13

31–40 18 18

41–50 14 14

51–60 16 16

61–70 8 8

71–80 16 16

80+ 2 2

Residence

Urban 168 57.7

Rural 123 42.3

Site

Livera 189 64.9

Lunga 78 26.8

Pelvic area 5 1.7

Kidney 2 0.7

Omentum 2 0.7

Spleen 2 0.7

Pancreas 2 0.7

Adrenal gland 2 0.7

Gallbladder 2 0.7

Prostate 2 0.7

Bladder 2 0.7

Uterus 1 0.3

Mesentery 1 0.3

Vertebrate 1 0.3

Type

Primary hydatid cyst 273 93.8

Secondary hydatid cyst 18 6.2

Treatment

Albendazole 231 79.4

No albendazole 60 20.6
aBoth liver and lung: 3 cases (1.0%). 
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observed the highest number of infected 
cases in north-west Islamic Republic of 

[1], and in the northern region of the 

The highest rate of hydatidosis cases 
throughout the country were between 

Most hydatid cyst organ operations 
are done on the liver and the rate of 
liver operations is higher than any other 

rate of organ operations on pelvic area, 
kidney omentum, spleen, pancreas, 
adrenal glands, gallbladder, uterus, 
mesenteric area, prostate and bladder 
were lower than the lung and liver. Re-
cent surgeries reported a rare case of 
perianal hydatid cyst in Kermanshah 

investigations identified an infrequent 
-

ally, hydatid cysts can be found in the 
liver and the lungs of infected adults; 
however, the lungs were more affected 

cases had simultaneously infection of 
the lungs and liver. Nevertheless, other 
studies showed that the rate of simulta-
neous liver and lung cysts to be as high 

In this study, most patients had pri-

referred to as having secondary hydatid 
cyst. Another study reported recur-

studies indicated the recurrence rate to 
be variable and commonly ranged from 

-
datid disease to be 8% during a median 

studies indicated a reported incidence 

caused by spilling of the cyst’s contents 
during a previous operation [4]. In Iraq, 
in which 14.5% of patients had cystic 
lesions in the liver or other abdominal 
organs, no recurrences of hydatidosis 
were observed, except in 1 patient who 
was referred to a surgery department 
as a case of pleural effusion drainage 

contrast, some countries reported no 
recurrences among 65 patients who 
had undergone surgical hydatid cyst 

groups suggested chemotherapy was 
needed for recurrence of the disease 

-
ary ovarian hydatid cyst after a 15-year 
hepatic involvement and recurrence 

a 4-time resection of a hydatid cyst from 
her abdomen. She later developed res-

In our research, laparotomy removal 
of hydatid cyst, aspiration, reaspiration 
of fluid cyst with scolicidal agents, skin 
resection surgery and pre- and post-
operative use of albendazole therapy 

take albendazole therapy after surgical 
removal of hydatid cysts. Other studies 
recommended that preoperative treat-
ment with albendazole is effective in 

Other surgeons recommended alben-

day rest periods between courses and 
only 1 recurrence was reported from 

the frozen-seal technique is safe and 
effective for the surgical treatment of 
hydatid disease in non-endemic areas 

and results showed the recurrence rates 
and mortality rates were lower [4]. In 
our study, surgical methods and the 
use of chemotherapeutic agents such 
as albendazole were employed, even 
though the secondary or recurrence 
rates were higher than in other studies 

in some cases, albendazole was adminis-
tered and continued for 6 months after 
surgery. A review article suggested that 
albendazole use postoperatively may be 
necessary, especially for bone treatment 

This regimen can be employed for mul-
-

ers suggest that especially in cases of 
recurrent intra-abdominal extra-hepatic 
hydatid cyst without concomitant he-
patic cyst(s) presence, treatment with al-
bendazole may lead to disappearance of 
the recurrent cyst and therefore should 
constitute a first-line therapeutic option 

In the present study, female house-
keepers in urban and suburban areas, 

liver and lung involvement were the 
groups most commonly infected with 
epidemiological hydatid cyst in Ker-
manshah province. The recurrence 
rate of secondary primary cyst in all 

-
gest, Kermanshah province should be 
considered as an endemic region in the 
medical geography zone. Regions near 
western Islamic Republic of Iran, in-
cluding neighbouring countries, should 
be considered as endemic regions for 
hydatid cyst disease. Better efforts at 
prevention of hydatid cyst disease are 
needed in the area including reducing 
the secondary rate of hydatid cyst.
Competing interests: None declared.
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Study of host immunity in patients with Helicobacter 
pylori-related idiopathic thrombocytopenia 
S.M. Zahran,1 N.A. Hamed,2 M. Dafrawy,2 H.K. Abdelaziz 3 and M.G. Morsi 4

ABSTRACT To test the role of T helper cell Th1 immunity we recruited 24 patients with idiopathic 
thrombocytopenia associated with H. pylori seropositivity. They were divided into 2 groups: 12 with immune-
mediated thrombocytopenia (Group 1) and 12 with non-immune mediated thrombocytopenia (Group 2). We 
also recruited 10 individuals seronegative for H. pylori (Group 3) as controls. Initial platelet count was significantly 
lower in Group 1 than Group 2. H. pylori was eradicated in 10 of 12 patients in Group 1 and in all patients in 
Group 2. Transient improvement (< 3 months) in the platelet count occurred in only 2 patients in Group 1 while 
improvement for > 6 months was observed in all patients in Group 2. There was a statistically significant direct 
correlation between platelet count and levels of TNF- and IFN-γ in both study groups, while a non-significant 
correlation was seen in Group 3. Thus, H. pylori infection should be considered in the differential diagnosis of all 
cases of thrombocytopenia, and should be eradicated in all H. pylori-positive patients with thrombocytopenia. 
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Étude de l'immunité de l'hôte chez des patients atteints d'une thrombocytopénie idiopathique liée à 
Helicobacter pylori

RÉSUMÉ Afin de tester le rôle de l'immunité des lymphocytes T auxiliaires de type Th1, nous avons recruté 24 patients 
atteints de thrombocytopénie idiopathique associée à une séropositivité pour Helicobacter pylori. Ils ont été répartis en 
deux groupes : 12 patients souffrant d'une thrombocytopénie à médiation immunitaire (groupe 1) et 12 patients atteints 
d'une thrombocytopénie à médiation non immunitaire (groupe 2). Nous avons aussi recruté 10 personnes séronégatives 
pour H. pylori (groupe 3) comme témoins. La numération plaquettaire initiale était nettement plus faible dans le 
groupe 1 que dans le groupe 2. H. pylori a été éradiqué chez 10 patients sur 12 dans le groupe 1 et chez tous les patients 
du groupe 2. Une amélioration transitoire (< 3 mois) de la numération plaquettaire a été observée chez seulement 
deux patients du groupe 1 tandis qu'une amélioration de plus de six mois a été enregistrée chez tous les patients du 
groupe 2. Une corrélation directe statistiquement significative a été constatée entre la numération plaquettaire et les 
taux de TNF-  et d'IFN-  dans les deux groupes étudiés, alors qu'une corrélation non significative a été observée dans 
le groupe 3. Par conséquent, l'infection à H. pylori doit être envisagée dans le diagnostic différentiel pour tous les cas 
de thrombocytopénie et doit être éradiquée chez tous les patients atteints de thrombocytopénie positifs pour H. pylori.
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Introduction

Helicobacter pylori is a Gram-negative 
bacterium that colonizes the mucous 
layer of the human stomach [1]. It 
causes gastritis and is an important risk 
factor for gastric ulcer, duodenal ulcer, 
gastric cancer and gastric mucosa-as-
sociated lymphoid tissue lymphoma. 
In addition to its role in gastroduo-
denal diseases, H. pylori infection has 
been associated with a number of 
non-digestive system diseases includ-
ing chronic thyroiditis, rheumatoid 
arthritis, Sjögren syndrome and im-
mune thrombocytopenic purpura 
(ITP) [1].

According to the Maastricht III 
consensus conference, ITP along 
with unexplained iron deficiency 
anaemia are extra-intestinal diseases 
for which H. pylori infection detec-
tion and eradication are indicated 

H. pylori in the patho-
genesis of ITP is still controversial. 
Several mechanisms have been 
proposed to explain the association. 
The first is molecular mimicry, i.e. the 
presence of cross reaction between 
antibodies against the cytotoxin-
associated gene (CagA) of H. pylori, 
and platelet antigens causing acceler-

proposed mechanism is modulation 
of host immunity following colo-
nization by H. pylori to favour the 
emergence of autoreactive B-1 cells 
and the enhancement of phagocytic 
capacity of monocytes together with 
low levels of the inhibitory Fcγ recep-
tor IIB [4]. 

The aim of this work was to test 
the role of T helper cell Th1 immunity 
by correlating tumour necrosis factor 
alpha and gamma interferon (Th1 cy-
tokines) to platelet count in H. pylori-
infected idiopathic thrombocytopenic 
patients. Adding H. pylori eradication 
therapy to standard therapy for throm-
bocytopenia may result in better re-
sponse.

Methods

-
domly selected patients (17 females and 
7 males) seropositive for H. pylori, who 
had chronic ITP and had presented to 
Alexandria Main University Hospital 
during the period March–December 

purpura or bleeding from different sites 
but without dyspeptic symptoms (nau-
sea, vomiting, epigastric pain). Patients 
with hepatic, pulmonary, renal, cardiac 
diseases, overt autoimmune disease, 
malignancy, human immunodeficiency 
virus (HIV) infection, and hepatitis C 
virus infection as well as those who had 
previously undergone H. pylori eradica-
tion therapy were excluded from the 
study. 
Informed, written consent was obtained 
from all participants  or a parent for those 
who were under the age of consent. The 
study was approved by the ethics com-
mittee of Alexandria University.

According to the aetiology of 

thrombocytopenia [9 newly diagnosed, 

with persistent symptomatic and se-

diagnosed patients with non-immune 
thrombocytopenia. Splenectomy had 
not been performed in any patient in 
Group l at presentation. We also re-

control group). These were matched for 
age and sex and they were all seronega-
tive for H. pylori.

ITP was defined as  isolated 
thrombo cytopenia with no clini-
cally apparent associated conditions 
or other causes of thrombocytopenia 
according to the American Society of 

Hematology guidelines [5]. H. pylori 
eradication therapy regimen consisted 

1 week. To assess the response to eradi-
cation therapy, the H. pylori antigen 
stool test was repeated 4 weeks after the 
completion of eradication therapy.

The platelet count was determined 
in each participant in Groups 1 and 

therapy was initiated, and counts were 
monitored for at least 6 months after 
completion of eradication therapy, be-
ing measured every 4 weeks. Those who 
did not attend on a regular basis were 
excluded from the study. Response 
to treatment was defined as complete 

9/L, and partial if the platelet count 
9/L 6 

months after the eradication therapy 
[6]. 

All participants in this study were 
subjected to:

thorough history-taking and clinical 
examination with special stress on 
duration of ITP before eradication 
treatment, previous and concomitant 
treatment for ITP and history of any 
eradication regimen administered;

complete blood picture;

bone marrow aspiration (for patients 
only) to exclude secondary causes for 
thrombocytopenia;

hepatic and renal function tests;

serum enzyme-linked immunosorb-
ent assay (ELISA) testing for H. pylori 
IgG [7]; 

stool antigen assay (HpSA) [8];

antiplatelet platelet antibody detec-
tion (for patients only) by modified 
antigen-capture enzyme immuno-
assay (MACE):Antibodies against 

GPIIb/IIIa, and other platelet anti-
gens were detected using monoclonal 
antibody-specific immobilization of 
platelet antigens (MAIPA) [9]; 
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quantitative measurement of se-
rum tumour necrosis factor alpha 
(TNF-α) and gamma interferon 
(IFN-γ) using the ELISA kit (RayBio, 

A 5-mL sample of blood was collected 
for the detection of H. pylori antibodies 
just before the endoscopy. The samples 
were kept at room temperature for 1 
hour, followed by centrifugation at 

aliquoted into cryovials and stored at 

Serum samples were tested for the 
presence of anti-H. pylori antibodies 
using EIAgen H. pylori IgG kit (Adaltis, 
Italy). This is based on a “sandwich “ en-
zyme immunoassay, where samples and 
standards were incubated in microtitre 
plate wells coated with the first mono-
clonal anti-IgG antibody in the pres-
ence of a second anti-IgG monoclonal 
antibody linked to acetylcholinesterase 

carried out according to the manufac-
turer’s instructions.

A stool sample was collected within 

the initiation of any therapy against H. 
pylori. Samples were stored in a cool-
box containing ice packs until they were 
transferred to the laboratory, where they 
were immediately transferred to cryovi-

D i l u t e d  s t o o l  s a m p l e s  w e r e 
analysed using the HpSA enzyme 
immunoassay kit according to the 
manufacturer’s instructions (Meridian 
Diagnostics, Inc., Cincinnati). The kit 
employs affinity-purified polyclonal an-
ti-H. pylori rabbit antibodies adsorbed 
to microwell plates. Following addition 

of peroxidase-coupled antibody and 
substrate, the colour reaction was read 
using quantitative spectrophotometric 

-

Antibodies against platelet glyco-
-

er platelet antigens were detected using 
monoclonal antibody-specific immobi-
lization of platelet antigens (MAIPA), 
a novel antigen-specific capture assay 
for the detection of platelet antibodies 
(Geissen, Berlin ,Germany).

Statistical analysis was done using 
SPSS -
pressed as mean and standard deviation. 
Chi-squared was used for analysis of 
categorical data. Analysis of variance 
(ANOVA) test was done for compari-
son of means of quantitative data be-

. Further analysis of 
the ANOVA test was done using least 
significant differences (LSD) to deter-
mine the difference between means. 
Pearson’s correlation (r) was used to 
study the correlation between initial 
platelet count and different variables. P-

significant.

Results

statistically significant age or sex differ-
ence between the control and patient 
groups. 

There were statistically significant 

regards initial platelet count, TNF-α 

count was lower in the immune medi-
ated (Group l) than in the non-immune 

H. pylori-seropos-
itive patients. H. pylori was eradicated 

-

patients in Group 1 while improvement 
of more than 6 months was observed 

Platelet recovery was observed as early 
as 1 week after H. pylori eradication in 4 

of eradication therapy in the rest of the 

-
tween initial platelet count and age, 
TNF-α and IFN-γ levels. There was 
highly significant direct correlation 
between platelet count and levels of 
TNF-α (r P
(r P
statistically significant direct correlation 
between initial platelet count and levels 
of TNF-α (r = P = and 
IFN-γ (r = P = in Group 

statistically significant correlation be-
tween initial platelet count and TNF-α 
or IFN-γ levels. 

Discussion

No dyspeptic symptoms were present 
in any patient of both groups. A sig-
nificant association between H. pylori 

Table 1 Demographic data of the thrombocytopenia patients and the control group

Parameter Group 1  
(n = 12)

Group 2  
(n =12)

Group 3  
(n =10)

Statistics

Age (years), [mean (SD)] 25.41 (7.29) 24.25 (2.01) 25.2 (6.3) F = 0.143; P = 0.867

Males 4 3 4
χ2= 0.569; P = 0.752

Females 8 9 6

Group 1 = patients with immune thrombocytopenia; Group 2 = patients with non-immune thrombocytopenia; Group 3 = controls. 
SD = standard deviation.
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infection and the presence of dyspepsia 
has been reported by some researchers 

Initial platelet count was lower in 
the immune mediated (Group 1) than 
in the non-immune mediated (Group 

H. pylori was 

in group l and in all patients in Group 

patients in Group 1 while improvement 
over more than 6 months was observed 

-
ment factor that was more consistently 
associated with a platelet response to H. 
pylori eradication was a shorter ITP du-
ration [6]. There are conflicting reports 
about the predictive value of age and 
baseline platelet count. The variability 
of H. pylori strains may be a contributing 
factor [14,15].

Platelet recovery was observed as 
early as 1 week after H. pylori eradication 

-
tion of eradication therapy in the rest 

low number of patients with platelet 
recovery in Group 1 may be attributed 
to initial low platelet count. Many study 
designs consider the first assessment of 
the platelet count 1 month after eradi-
cation therapy [16]. However, platelet 

after eradication in one report [17] and 
in another there was a rapid platelet in-
crease within 1 week in roughly half of 
the responders [18]. Responses have 
also been observed several weeks after 
eradication [16]. The minimum dura-
tion of the platelet increase that defined a 
response was 1 month in one study [19] 

The improvement in platelet count 
following H. pylori eradication has 
been explained by 1) clarithromycin 
included in eradication regimens has 
anti-inflammatory properties which 
may improve platelet autoreactivity by 
blocking the production of proinflam-

-
bials used for H. pylori treatment may 
eradicate other commensal bacteria that 
stimulate cross reactive platelet antibod-
ies [4]. In support of these hypotheses, a 

in platelet count following treatment in 
some patients with ITP regardless of the 
outcome of eradication therapy [4].

The increased platelet count in pa-
tients in whom H. pylori eradication 
failed or in those who received proton 
pump inhibitor monotherapy could be 
mediated through a reduction in the 
quantity of H. pylori and/or a bacterio-
static effect of the regimen [6]. 

In our study IFN-γ and TNF-α lev-
els were significantly higher in the study 
groups compared with the control. H. 
pylori infection and ITP are associated 
with a T helper 1 (Th1)–type immune 
response [6] characterized by increased 
levels of Th1 cytokines, such as IFN-γ 
and TNF-α, which can increase the 
release of proinflammatory cytokines 

lead to autoimmune disease. Hence, H. 
pylori–induced alterations in cytokine 
profiles might promote development of 

In Group 1, there was highly sig-
nificant direct correlation between 
platelet count and levels of TNF-α and 

-
nificant direct correlation was present 
between initial platelet counts and lev-

no statistically significant correlation 
was observed. IFN-γ and TNF-α affect 
B-cell proliferation and differentiation 
into immunoglobulin secreting cells. 
In addition, IFN-γ and TNF-α also en-
hance the function of macrophages, up-
regulating the expression of their IgG 
receptors. Abnormalities in the produc-
tion of these cytokines may be involved 
in the clinical course of autoimmune 

absence of platelet-specific antibodies 

Table 2 Clinical and laboratory data of the thrombocytopenia patients and the control group

Parameter Group 1  
(n = 12)

Group 2  
(n = 12)

Group 3  
(n = 10)

Statistics

Initial platelet count (× 109/L) [mean 
(SD)] 16.9 (5.3) 82.7 (13.8) 325.6 (60.7)

F = 245.168; P < 0.001;
LSD: (1,2)* , (1,3)*, (2,3)*

Platelet specific antibodies Present Absent Absent

Helicobacter pylori eradication 10 patients 12 patients -

No. of responders 2 patients 12 patients -

Time to response (weeks) 4 1 (4 patients); 
2 (8 patients) -

Duration of response (months) < 3 > 6 -

TNF-α (pg/mL) [mean (SD)] 60.3 (18.1) 49.7 (8.5) 31.9 (28.6) F = 14.873; P < 0.001;
LSD: (1,2)*, (1,3)*, (2,3)*

IFN-γ (pg/mL) [mean (SD)] 69.9 (17.5) 53.8 (21.1) 36.9 (4.7) F = 8.962; P < 0.001;
LSD: (1,2)*, (1,3)*, (2,3)*

Group 1 = patients with immune thrombocytopenia; Group 2 = patients with non-immune thrombocytopenia; Group 3 = controls. 
F= analysis of variance test, LSD = least significant difference, 
SD = standard deviation; TNF = tumour necrosis factor; IFN = interferon.
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in 
requirement for a certain level of Th1 
cytokines to elicit antibody production 
or perhaps the antibody titre is below 

the limit of detection. Further studies 
are needed to confirm this possibility 
because of the low number of patients 
in our study.

T-cells are generally hyporespon-
sive during H. pylori infection, and the 
response is polarized toward a T helper 
1 (Th1) response. This type of response 

Table 3 Correlation between initial platelet count and clinical and laboratory parameters in patients (Groups 1 and 2), and 
controls (Group 3)

Parameter Age (years) Platelet count  
(× 109/L)

TNF-α  
(pg/mL)

IFN-γ  
(pg/mL)

Group 1

Age (years)

 r 0.23 0.30 0.19

 P 0.47 0.34 0.548

Platelet count (× 109/L)

 r 0.23 0.829 0.81

 P 0.47 0.001 0.001*

TNF-α (pg/mL )

 r 0.30 0.829 0.797

 P 0.34 0.001* 0.002*

IFN-γ (pg/mL)

 r 0.19 0.81 0.797

 P 0.548 0.001* 0.002*

Group 2

Age (years)

 r – –0.395 –0.329 0.059

 P – 0.204 NS NS 

Platelet count (× 109/L)

 r –0.395 – 0.698* 0.579*

 P 0.204 – 0.012 0.049

TNF-α (pg/mL )

 r –0.329 0.698* – 0.432

 P 0.296 0.012 – 0.161

IFN-γ (pg/mL)

 r 0.059 0.579* 0.432 –

 P 0.856 0.049 0.161 –

Group 3

Age (years)

 r –0.27 –0.15 0.14

 P 0.448 0.678 0.69

Platelet count (× 109/L)

 r –0.27 0.507 0.42

 P 0.448 0.135 0.227

TNF-α (pg/mL)

 r –0.15 0.507 –0.186

 P 0.678 0.135 0.606

IFN-γ (pg/mL)

 r 0.14 0.42 –0.186

 P 0.69 0.227 0.606

*Correlation is significant at the 0.05 level (2-tailed). 
TNF = tumour necrosis factor; IFN = interferon; r = Pearson correlation. 
NS  = not significant (P ≥ 0.05).
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may be induced by H. pylori neutrophil-
activating protein and the cell wall lipo-
polysaccharide [6]. 

Conclusion

Despite the low number of the stud-
ied patients, we can suggest that even 

in the absence of antibodies against 
platelets, an immune process is still 
present; thus H. pylori infection should 
be considered in the differential di-
agnosis of all cases of thrombocyto-
penia (immune and non-immune) 
and should be routinely included in 
the initial work up of chronic throm-
bocytopenia. We also suggest that H 

.pylori should be eradicated in all H. 
pylori-positive patients with throm-
bocytopenia. However, this research 
need to be repeated on a wider scale to 
confirm this finding.
Funding: This study did not receive any 
funding. 
Competing interests: None declared.
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