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National HIV Testing Day, Morocco 
New infections with HIV continue to rise at a high rate in the 
Region but obtaining an HIV test is still not feasible for most people 
at risk of HIV infection. Access to confidential testing, linked with 
treatment and support, is vital to achieving MDG 6 A and B. 
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Editorial

The diverse and rapidly growing HIV epidemic in the 
WHO Eastern Mediterranean Region: will countries 
succeed in their control?
Gabriele Riedner1

1Regional Adviser, AIDS & Sexually Transmitted Diseases, World Health Organization Regional Office for the Eastern Mediterranean, Cairo, Egypt.

-
demic, there is growing confidence in 
the world’s ability to lay the foundation 
for an AIDS-free generation, fuelled by 
accumulating evidence of the thera-
peutic and preventive benefits of ART 
[1]. Do countries in the WHO Eastern 
Mediterranean Region (EMR) have 
reason to join this optimism?

EMR were living with HIV, a 69% 
increase over the number living with 

-
tions continue to decline worldwide, 
there are disturbing signs that the Re-
gion’s epidemic is worsening. Among 
the world’s regions, HIV incidence is 
increasing fastest in the EMR, with the 
annual number of new infections rising 

It is noteworthy that HIV preva-
lence remained low in the general 
population in most countries of the 
Region. This is likely to be attribut-
able to prevalent cultural values, norms 
and practices including universal male 
circumcision, prohibition of sexual 
relations outside marriage and alco-

norms also tend to result in stigma and 
discrimination against people living 
with HIV and populations at higher 
risk, thus posing major barriers to 
reaching them with HIV prevention, 

A growing number of epidemio-
logical studies in the Region confirm 
the diversity of HIV epidemics in the 

Region [5]. Considerable geographic 
variation in HIV burden is reported 
between but also within individual 
countries. Moreover, while the per-
centage of the general adult population 
living with HIV in the Region is among 
the lowest globally, certain populations 
have been disproportionately affected. 
These populations include men who 
have sex with men, people who inject 
drugs, prisoners and sex workers. 
Recent surveys report elevated HIV 
prevalence among people who inject 
drugs in the Islamic Republic of Iran, 
Pakistan, Afghanistan, Egypt, Libya, 
Tunisia and Morocco with levels 
reaching up to 87% in Libya [6,7]. HIV 
epidemics among men who have sex 
with men are reported from Morocco, 
Tunisia, Egypt, Sudan, Yemen and Pa-
kistan [9] and among female sex work-
ers in Morocco, Sudan and Djibouti 
[9]. Data on HIV among populations 
at higher risk are still lacking in many 
countries and HIV epidemics among 
these populations may thus be hidden 
and growing silently.

How are countries in the Region 
responding to these challenges?

Some have gained deeper in-
sight into the dynamics of the HIV 
epidemics and have made commend-
able strides to focus their prevention 
efforts on populations most in need, 
to increase coverage of HIV testing, to 
enrol pregnant women in services to 
prevent mother-to-child transmission 
and to reach an increasing number of 
people living with HIV (PLHIV) with 

life-saving antiretroviral therapy. Suc-
-

ber of PLHIV receiving antiretroviral 
therapy in the Region is estimated to 

Despite this progress, region-wide 
coverage of antiretroviral therapy, as 
well as prevention of mother-to-child 
transmission services, remains the low-

National AIDS programmes in 
most countries continue to face major 
challenges in terms of political commit-
ment of national leaders, financial re-
sources, health and community system 
weaknesses and cultural acceptability of 
public health approaches to HIV pre-
vention and control [11]. The average 
per capita spending on HIV prevention 
and control in the Region was 5 cents 
per capita: the lowest globally [12].

Turning the tide of the HIV 
epidemic in the Region will require 
leadership, determination and co-
operation of senior national leaders, 
health ministries, parliamentarians, 
health professional groups, the private 
sector, religious leaders and civil so-
ciety, especially PLHIV. Bold action 
is needed to de-stigmatize HIV and 
to eliminate discrimination. HIV test-
ing and treatment must be brought 
closer to people in need. The use of new 
simplified high-quality laboratory tech-
nologies and the adoption of affordable 
“one pill per day” antiretroviral therapy 
regimens will facilitate decentralization 
of services to community settings while 
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Prevalence and determinants of condom utilization 
among people living with HIV/AIDS in Egypt
I. Wahdan,1 A. Wahdan,2 M. El Gueneidy 3 and I. Abd El Rahman 4

ABSTRACT Condoms are an integral part of HIV/AIDS prevention, yet their use is affected by several factors. The 
purpose of this study was to determine the prevalence of condom use and the psychological and behavioural 
determinants among people living with HIV/AIDS in Egypt. Focus group discussions were used to develop the 
study tool (questionnaire interview) geared towards eliciting knowledge, attitudes and beliefs about condoms 
among 338 confirmed HIV-positive persons attending fixed voluntary counselling and testing centres in 8 
governorates in Egypt. The prevalence of condom use was 45.0% in regular sexual relations and only 18.1% in 
casual relations. The determinants of condom use were: type of partner, serostatus of partner, antiretroviral 
intake, beliefs and attitudes towards condom use and to HIV infection. The study shows that special efforts need 
to be made to change the attitudes of people living with HIV/AIDS towards condom use.

1Department of Epidemiology; 2Department of Biostatistics, High Institute of Public Health; 3Department of Psychiatry and Mental Health Nursing, 
Faculty of Nursing, University of Alexandria, Alexandria, Egypt (Correspondence to I. Wahdan: imanwahdan@yahoo.com).
4National AIDS Programme Manager, Ministry of Health and Population, Cairo, Egypt.
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Prévalence et déterminants de l’utilisation du préservatif chez les personnes vivant avec le VIH/sida en Égypte

RÉSUMÉ Si les préservatifs font partie intégrante de la prévention du VIH/sida, leur utilisation dépend toutefois  
de plusieurs facteurs. L’objectif de la présente étude était de déterminer la prévalence de l’utilisation du  
préservatif et les déterminants psychologiques et comportementaux de son utilisation chez des personnes 
vivant avec le VIH/sida en Égypte. Des discussions de groupes ciblées ont été organisées pour mettre au point 
l’instrument utilisé pour l’étude (entretien par questionnaire) visant à mettre en évidence les connaissances, les 
attitudes et les croyances relatives aux préservatifs chez 338 personnes au statut VIH confirmé qui consultent 
dans des centres de dépistage et de conseil volontaires fixes dans huit gouvernorats en Égypte. La prévalence de 
l’utilisation du préservatif était de 45,0 % dans les relations sexuelles avec un partenaire régulier mais seulement 
de 18,1 % dans les relations avec des partenaires occasionnels. Les déterminants de l’utilisation du préservatif 
étaient les suivants : le type de partenaire, le statut sérologique du partenaire, la prise d’antirétroviraux, les 
croyances et les attitudes concernant l’utilisation du préservatif et l’infection à  VIH. L’étude démontre que 
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Introduction

Human immunodeficiency virus 
(HIV) transmission in several parts 
of the world is mainly through sexual 
contact. This is particularly true in 
sub-Saharan and North Africa [1,2]. It 
has been shown that condoms are an 
integral part of prevention of transmis-
sion of sexually transmitted infections 
(STIs) and HIV/AIDS, and correct 
use of them reduces the risk of HIV 

Making condoms more accessible, 
lowering their cost, promoting their 
use extensively and helping to over-
come social and personal obstacles that 
limit their use are some of the widely 
advocated strategies in the fight against 

-
less, condoms can have little impact in 
preventing HIV if people do not use 
them. There are contrasting reports 
on condom use among people living 
with HIV (PLHA) and among those 
using antiretroviral treatment [5,6]. 
The success of highly active antiretro-
viral therapy (HAART) in reducing the 
morbidity and mortality from HIV/
AIDS has been widely documented 
[5,7]. Consequently many HIV-in-
fected persons are now living longer, 
healthier and more productive lives. Yet 
such treatment may have unintended 
effects on sexual behaviour. Some stud-
ies suggest that since HAART became 
available, the prevalence of unprotected 
sex and the incidence of STIs including 
HIV have increased [6,8]. Initiation 
of HAART has been reported to be 
associated with increased sexual risk 
behaviour and decreased condom use 
[9]. Some other studies have reported 
lower high-risk sexual behaviour among 

In spite of its importance, condom 
use is among the most difficult issues 
to address in designing prevention pro-
grammes. This is due to different social, 

that obstacles to condom use included 

perceived lack of need, rejection by 

Identifying the determinants of condom 
use is important in developing effective 
HIV preventive interventions [2]. The 
literature indicates that beside HAART 
initiation, factors affecting condom use 
include a range of situational, inter-
personal and structural factors such as 
knowledge about AIDS, behavioural 
intention, perceived susceptibility, per-
ceived barriers, self-efficacy and demo-
graphic factors [15,16].

By far the most frequent mode of 
transmission of HIV in Egypt is through 
sexual contact. It is estimated that 76% 
of all those infected with HIV in Egypt 
contracted it through sexual intercourse 
with an infected person. Moreover, a 
substantial number of Egyptian HIV-
infected women have contracted the 
infection from their HIV-positive 
spouses [17]. This raises the impor-
tance of studying condom use and the 
different psychosocial and behavioural 
determinants of condom use among 
HIV infected persons in Egypt. This 
study aimed to identify the determi-
nants of condom use among a group of 
PLHA with the hope of identifying and 
addressing constraints on condom use 
in Egypt.

Methods

A cross-sectional design was used for 
the study, which was carried out in May 

Study setting and sample
The study sample was selected from 
confirmed PLHA attending the fixed 
voluntary counselling and testing cen-
tres (VCT) in 8 governorates in Egypt 
(Cairo, Alexandria, Dakahlia, Sharqia, 
Qalioubia, Fayoum, Menya and Assiut). 
The total number of PLHA registered 
in these centres amounted to nearly 

Epi Info and based 

of condom use among HIV-positive 
persons and a precision of 5% around 
the expected prevalence and using a 5% 
level of significance and an alpha error 
of 5%, the minimum required sample 

PLHA was taken from all those recorded 
at the selected centres. The participants 
were randomly selected from a list of 
PLHA recorded at the selected centres. 
In order to respect confidentiality they 
were approached by their counsellors. 

not want to continue the interview so 

Questionnaire development
The study tool (questionnaire inter-
view) was developed based on the 
results of a preliminary qualitative study 
in the form of focus group discussions 
(FGD) conducted with a sample of 

females) attending VCT who agreed 
to attend a private meeting to discuss 
condom use. Discussions took place 

females) and participants were selected 
for each group based on similar age 
and educational background but from 
different centres to avoid knowing each 
other. Each group was led by one of the 
researchers using a discussion guide 
comprising open-ended questions to 
encourage a range of responses related 
to factors affecting utilization and non-
utilization of condoms. 

The ideas that emanated from the 
FGD in addition to literature reviews 
were analysed and used to develop a 
semi-structured questionnaire com-
posed of 79 closed- and open-ended 

complete. It was geared towards elicit-
ing information related to condom use 
and its determinants. It also included 
questions on knowledge about the 
condom and how to use it and on inten-
tions, attitudes and beliefs towards con-
dom use. It also included determinants 
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such as accessibility and availability of 
condoms and reasons for their use. 

Data collection
The interviews were conducted in HIV/
AIDS counselling centres by trained 
HIV/AIDS counsellors. An informed 
consent was taken from each participant 
before interviews were conducted. The 
purpose of the research, confidentiality 
of information, benefit of participation 
was explained to the participants. Ano-
nymity and confidentiality were guaran-
teed and maintained. Ethical concepts 
of respect for truth and respect of people 
were considered. 

Analysis
Descriptive statistics (numbers and 
percentages) were used for reporting 
and summarizing qualitative data. 
Minimum, maximum, arithmetic mean 
and standard deviation (SD) were used 
as measures of central tendency and 
dispersion respectively for normally 
distributed quantitative data. The chi-
squared test was used to test the associa-
tion between 2 qualitative variables or 
to detect difference between 2 or more 
proportions. The data were analysed 
using SPSS P < 

for statistical significance.

Results

Sociodemographic 
characteristics of respondents
Table 1 shows the sociodemographic 
characteristics of the studied PLHA 

the age distribution, the highest per-

separated or widowed. The level of edu-
cation of the studied PLHA showed a 

27.2% with university and postgraduate 
levels. The highest proportion of the 
studied PLHA had finished secondary 

-

work and 19.5% did irregular work; only 

engaged in private sector work. More 

lived in urban areas, 27.5% in rural areas 
and 17.5% in squatter areas.

When asked if they belonged to 
any of the most at-risk population 
groups, more than half of them 
(55.6%) denied being in any high-
risk group. The remainder indicated 
that they were men who had sex 

Table 1 Distribution of the study group living with HIV/AIDS according to 
sociodemographic characteristics, Egypt 2011 (n = 338)

Sociodemographic characteristic No. %

Sex

Male 253 74.9

Female 85 25.1

Age (years)

< 25 26 7.7

25– 47 13.9

30– 81 24.0

35– 66 19.5

40– 56 16.6

45+ 62 18.3

Marital status

Married 179 53.0

Single 71 21.0

Divorced/separated or widowed 88 26.0

Educational level

Illiterate 61 18.0

Primary 47 13.9

Preparatory 31 9.2

Secondary 107 31.7

University and higher 92 27.2

Employment

Regularly employed 86 25.5

Irregular work 66 19.5

Private work 42 12.4

Do not work 144 42.6

Place of residence

Rural 93 27.5

Urban 186 55.0

Squatter 59 17.5

High-risk group

None 188 55.6

Men having sex with men 70 20.7

Commercial sex worker 20 5.9

IV drug user 42 12.4

More than 1 risk group 18 5.3

IV = intravenous.
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workers (5.9%) or intravenous drug 

more than 1 group.

Knowledge about condoms 
and training in their use
Apart from the 8 respondents who 
claimed they had not heard about con-
doms before, all the study population 
knew about and had seen condoms 

receiving formal training on condom 
use. The main sources of information 
and also training were the VCTs and 
the Egyptian National Programme 
for Prevention and Control of AIDS 
from which almost two-thirds of the 
PLHA had received information and 
been trained on condom use. Support 
groups, followed by friends, came next 
in importance, while the media includ-
ing the Internet played a minor role in 

in training on condom use.

Availability of condoms
All the study respondents except 21 
(6.2%) agreed that condoms were avail-
able. The Egyptian national programme 
for prevention and control of AIDS 
and the VCTs were the main sources 

included civil societies and friends, 
who played a minor role as a source of 

condoms. Asking those who were using 
condoms distributed by the national 
AIDS programme (n
satisfaction with the condoms, more 

they were not different than other con-

with them, mainly because of the logo 
on them. Other reasons were general to 
condoms such as decreasing pleasure 
and the size.

Condom use during the last 6 
months

-
doms during the last 6 months when 
having sexual relations with regular 
partners and in casual sexual relations. 

sexual relations with a regular partner 

during the last 6 months. It is clear 
that condoms were more frequently 
used in sexual relations with regular 
partners than in casual sexual relations. 

sexual partnerships but only 18.1% in 
casual sexual relations. The reverse was 
seen as regards non-use of condoms 
which amounted to 59.1% in casual 
partnership while it was only 25.6% 
in regular partnership. The difference 
was statistically significant (χ2

P

Intention of condom use 
during the next 6 months

population intended to use condoms 
during sexual relations with regular part-
ners, which was similar to the proportion 
who actually used condoms during the 
last 6 months. As regards the intention 
to use condoms during casual sexual 

-
tion indicated this intention, which was 
slightly higher than reported use during 
the last 6 months. The proportion in-
tending to use condoms in regular sexual 
relationships was significant higher than 
in casual relations (χ2 P

When asked whether their intentions 
to use condoms would be influenced by 
knowledge about the serological status 
of the sexual partner in a casual relation-
ship, Table 6 shows that 52.7% would 
decide to use a condom if the partner’s 

partner was known to be seronegative 

to be seropositive (χ2 = 12.89, P

Beliefs about the impact of 
regular condom use in casual 
sexual relationships
All the respondents were asked a set of 
specific questions on their beliefs about 
the positive and negative impacts of 
regular condom use in casual relation-
ships. Table 7 shows that the majority of 
the study sample believed that condom 

Table 2 Distribution of the study group living with HIV/AIDS by knowledge and training on condom use, Egypt 2011 (n = 338) 

Variable Heard about condoms Trained on condom use

No. % No. %

Heard and trained about condoms (n = 338) (n = 338)

Yes 330 97.6 273 80.8

No 8 2.4 65 19.2

Source of information (n = 330) (n = 273)

Counselling and voluntary testing centre 121 36.7 107 31.7

National AIDS programme 107 32.4 101 27.0

Support group 60 18.2 60 22.0

Friends/sex partners 65 19.7 36 13.2

Media and internet 21 6.4 3 1.1

Other 7 2.1 2 0.7
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use would prevent transmission of 

would protect them from acquiring 
STIs (82.2%) and from acquiring an-

55.9% that it allowed them to continue 
having sexual relations.

Answers of the study group to their 
beliefs about commonly mentioned 
negative aspects of condom use dur-
ing every casual sexual relationship 
showed that 55.9% believed they de-
creased pleasure, prevented spontane-

resulted in loss of confidence with the 
-

ranging between one-quarter and one-
third, of the study group did not have 
specific beliefs about the commonly 
mentioned negative aspects in condom 
use in every casual sexual relationship.

Reasons for use or non-use of 
condoms
Respondents were asked why an HIV 
infected person used or did not use 

condoms in sexual relations. Table 8 
shows that the main reason stated for 
condom use was protection from infec-

included fear from God, guilt feelings and 
psychological reasons. Reasons given for 
non-use of condoms included personal 
reasons and reasons related to the con-
dom itself. The most common were clas-
sified as revenge (“Why was I infected? I 
should infect others the same way I was 

followed by the desire to get full pleas-

-
vailability of condoms was mentioned as 

Discussion

Condoms are the only means of preven-
tion of HIV by sexual transmission for 
persons who practise sex. For PLHA 
who wish to continue their sexual 
behaviour, condom use can protect 

Table 3 Distribution of the study group living with HIV/AIDS by sources of 
obtaining condoms, Egypt 2011 (n = 317)

Source of condoms No. %

National AIDS programme 133 42.0

Counselling and voluntary testing centre 53 16.7

Pharmacies 119 37.5

Civil societies 13 4.1

Friends/support groups 10 3.2

Other 2 0.6

Multiple answers were allowed.

Table 4 Distribution of the study group living with HIV/AIDS according to condom use during regular and casual sexual 
relationships in the last 6 months, Egypt 2011

Frequency of use Regular partner
(n = 242)

Casual partner
(n = 149)

No. % No. %

Never 62 25.6 88 59.1

Rarely 27 11.2 15 10.1

Half the time 32 13.2 15 10.1

Most of the time 12 5.0 4 2.7

Always 109 45.0 27 18.1

χ2
4= 48.13, P = 0.001. 

Rarely = 25% of the time; most of the time = 75% of the time.

Table 5 Distribution of the study group living with HIV/AIDS according to intention to use condoms in future regular and 
casual sexual relationships, Egypt 2011 ( 338)

Intention to use Regular partner Casual partner

No. % No. %

Yes 250 74.0 186 55.0

No 62 18.3 91 26.9

Not decided 21 6.2 56 16.6

Do not intend to have sex 5 1.5 5 1.5

χ2
4= 12.89, P = 0.012.
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them from reinfection with HIV or 
STIs and prevent them from infecting 
their partners [1,2]. Condom use is 
determined by several factors: social, 
economic, cultural and personal. Some 
factors may be related to general be-
liefs about condoms. In this regard, it 
is worth mentioning that the condom 
has been stigmatized in many counties 
and in Egypt its use for family plan-
ning had not been very successful. 
Yet limited studies have been geared 
towards finding reasons for this failure. 
It is thus important to study whether 
PLHA, who are the primary sufferers 
of the consequences of HIV infection, 
utilize condoms or not and what are 
the factors affecting condom use. This 
study was thus an attempt to determine 
condom use among PLHA in Egypt 
and related factors.

The results of this study showed that 
although PLHA knew about condoms 
and that the great majority of them had 
been trained on their use, in addition to 
the fact that condoms are easily available, 
yet the rate of utilization particularly on 
a regular basis was lower than expected 
especially in casual relationships. One 
of the possible factors behind this low 
utilization is the fact that the study popu-
lation was taking antiretroviral therapy. 
This may be due to the belief that antiret-
roviral therapy results in decreased HIV 
viral load and accordingly the probabil-
ity of transmitting infection decreases. 
This finding was noted in other studies, 
in which the prevalence of unprotected 
sex increased among PLHA receiving 

It is noted, however, that reported 
use of condoms was significantly more 

frequent during sexual relations with 
regular partners than in casual sexual 
relations. This study showed that in-
tention to use condoms in the future 
was nearly the same as that of past and 
present use, which indicates the need 
for working with PLHA to change their 
attitudes towards greater use of con-
doms.

This study showed that one of the 
determinants of condom use was the 
serostatus of the partner, as the ten-
dency to use condoms was greater 
with a partner with an unknown or a 
negative serostatus than with a sero-
positive partner for whom the deci-
sion to use condoms was lowest. This 
may be due to the belief that as long 
as both partners are positive there is 
no added risk and so no need to use 
condoms.

Table 6 Distribution of the study group living with HIV/AIDS about the influence of their knowledge about the serological 
status of the partner on condom use in a casual relationship, Egypt 2011 (n = 338)

Influence on decision to use condom Serological status of casual partner

Positive Negative Unknown

No. % No. % No. %

Yes 134 39.6 163 48.2 178 52.7

No 178 52.7 152 45.0 134 39.6

Don’t know 26 7.7 23 6.8 26 7.7

Table 7 Beliefs of the study group living with HIV/AIDS about the impact of condom use in a causal sexual relation, Egypt 
2011 (n = 338)

Belief Yes No Don’t know

No. % No. % No. %

Positive impacts

Prevents transmitting infection to partner 282 83.4 14 4.1 42 12.4

Protects you from STI 278 82.2 17 5.0 43 12.7

Protects from another HIV infection 267 79.0 24 7.1 47 13.9

Prevents guilt feeling afterwards 223 66.0 38 11.2 77 22.8

Allows you to continue sexual relationship 201 59.5 53 15.7 84 24.9

Negative impacts

Decreases pleasure 189 55.9 59 17.5 90 26.6

Prevents spontaneity 146 43.2 75 22.2 117 34.6

Interferes with the flow of sexual relationship 156 46.2 80 23.7 102 30.2

Makes a barrier to intimacy and love 129 38.2 106 31.4 103 30.5

Causes loss of confidence with partner 113 33.4 123 36.4 102 30.2

Results in erection problems 88 26.0 135 39.9 115 34.0

STI = sexually transmitted infections.
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As the use of condoms during 
casual sexual relationships was found 
to be modest, the study investigated 
the beliefs of the studied population of 
PLHA on the impact of condom use 
in casual sexual relationships. Although 

knew the value of condom use in pre-
venting transmission and protecting 
against STIs, and two-thirds believed 
that it saved them from feeling guilty, 
yet they were not always using condoms 
in these relations because of factors 
including decreased pleasure and loss 

-
vailability of condoms on the spot was 

not mentioned except by a very small 
percentage of the respondents.

When asked an indirect question 
about why PLHA do not use condoms, 
one reason that emerged, according 
to more than half the respondents, 
was revenge, although this was not 
mentioned when they were speaking 
about themselves. This suggests that 
respondents were in denial about their 
motives or reluctant to admit to such 
an unethical reason. It means that it 
should be taken into consideration 
in programmes designed to change 
attitudes of PLHA with respect to con-
dom use.

Table 8 Reasons given by the study population for use and non-use of condoms by 
people living with HIV/AIDS, Egypt 2011

Item No. %

Reasons for use (n = 318)

 Protection from infection 298 93.7

 Fear of God 14 4.4

 Guilt feelings 8 2.5

 Psychological reasons 14 4.4

Reasons for non-use (n = 289)

 Revenge and lack of conscience 159 55.5

 To get full pleasure 128 44.4

 Ignorance 95 32.9

 Psychological factors 59 20.5

 Partner refusal 21 7.3

 Unavailability of condom 21 7.3

Finally, the responses of participants 
concerning “fear from God”, and other 
items such as forbidding relations out-
side marriage, morality and compassion 
for others, suggest that the strong reli-
gious beliefs among the great majority 
of Egyptians could be used in the coun-
selling of HIV-infected persons. The 
consultation organized by the World 
Health Organization Regional Office 
for the Eastern Mediterranean about 
the role of religion and ethics in the 
prevention and control of AIDS has 
highlighted the need to utilize religious 
teachings in making affected persons 
aware of their role in preventing spread 
of infection to others [18]. 
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High prevalence of HCV coinfection in HIV-infected 
individuals in Shiraz, Islamic Republic of Iran
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ABSTRACT We carried out a cross-sectional survey in Shiraz to determine the prevalence of hepatitis C virus (HCV) 
in 1 444 individuals infected with human immunodeficiency virus (HIV). We also determined the risk factors for this 
coinfection. Demographic and behavioural data were obtained using a standard questionnaire. The prevalence of 
HIV–HCV coinfection was 78.4% (95% CI: 76.3–80.5). Intravenous drug use (OR = 7.2; 95% CI: 4.9–10.6), imprisonment 
(OR = 6.9; 95% CI: 4.6–10.4), tattooing in prison (OR = 2.61; 95% CI: 1.4–4.8),  tattooing out of prison (OR = 2.0; 95% CI: 
1.3–3.1) and age (OR = 1.02 with increasing each year of life; 95% CI: 1.0–1.04) were significantly associated with HCV–HIV 
coinfection. Prevalence of HCV–HIV coinfection is high in Shiraz. Intravenous drug use and imprisonment are the main 
risk factors for this coinfection. Therefore, serious implementation of HIV and HCV testing, education, prevention, care 
and treatment programmes and evaluation of harm reduction programmes in prisons are very important. 
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Forte prévalence de la co-infection par le virus de l’hépatite C chez des personnes infectées par le VIH à Chiraz 
(République islamique d’Iran)

RÉSUMÉ Nous avons mené une enquête transversale à Chiraz afin de déterminer la prévalence du virus de 
l’hépatite C chez 1444 personnes infectées par le virus de l’immunodéficience humaine (VIH). Nous avons 
également défini les facteurs de risque de cette co-infection. Les données démographiques et comportementales 
ont été obtenues à l’aide d’un questionnaire standard. La prévalence de la co-infection par le VIH et le virus de 
l'hépatite C était de 78,4 % (IC à 95 % : 76,3-80,5). La consommation de drogues injectables (OR = 7,2 ; IC à 95 % : 
4,9–10,6), l'incarcération (OR = 6,9 ; IC à 95 % : 4,6–10,4), un tatouage fait en prison (OR = 2,61 ; IC à 95 % : 
1,4–4,8), un tatouage réalisé hors de prison (OR = 2,0 ; IC à 95 % : 1,3–3,1) et l'âge (OR = 1,02, le risque s'élevant 
à chaque année de vie supplémentaire ; IC à 95 % : 1,0–1,04) étaient des facteurs fortement associés à une co-
infection par le virus de l’hépatite C et le VIH. La prévalence de la co-infection par le virus de l’hépatite C et le 
VIH est élevée à Chiraz. La consommation de drogues injectables et l'incarcération sont les principaux facteurs 
de risque de cette co-infection. Par conséquent, la mise en œuvre rigoureuse de programmes de dépistage, 
d’éducation, de prévention, de soins et de traitement du virus de l’hépatite C et du VIH est très importante, tout 
comme l’évaluation des programmes de réduction des risques dans les prisons.
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Introduction

Human immunodeficiency virus 
(HIV) and hepatitis C virus (HCV) 
infections are major public health 
concerns. Because of the similar routes 

coinfection is common [1].
HCV infection is considered an im-

portant cofactor in immunological and 
clinical progress and treatment results 
of HIV-infected individuals [2]. Com-
pared to those who are only infected 
with HIV, coinfected individuals are at 
greater risk of hepatic toxicity following 
treatment with antiviral drugs, and their 
survival is also much lower. A study in 
India showed that one-third of deaths in 
HIV infection are directly or indirectly 

-
ver, this coinfection leads to a decline in 
HCV clearance and a marked increase 

Cellular immunity response to HCV 
infection is impaired, and liver fibrosis 
is also accelerated by HIV infection [5]. 

HCV [6,7]. It has been reported that 

HIV in the Islamic Republic of Iran 

however, no exact estimate of HIV and 
HCV coinfection [9]. The prevalence of 
HCV infection is lower than in nearby 
countries, therefore epidemiology of 
HCV is affected by factors such as geo-
graphical situation, migration between 
the Islamic Republic of Iran and nearby 
countries, in particular Afghanistan and 
Pakistan [11]. In Afghanistan, restric-
tions (during the long war) on access 
to heroin pushed up the numbers of 

reporting that they had changed their 

in Jalalabad had lived outside Afghani-
stan [12].

According to the risk factors, preva-
lence of HIV and HCV coinfection 
varies in different countries and even in 

-
lence of HCV infection among HIV-
infected individuals, based on serologic 

America and unofficial reports from 
the Islamic Republic of Iran reported 

Coinfection of HCV and HIV 
can be affected by factors like use of 
IV drugs, geographical area, frequency 
of each infection in the area, tattoo-
ing, body piercing, and common use of 
blades, injection and tattooing instru-
ments, sexual contact, imprisonment, 
age and marital status. However, based 
on the reported studies there is only 
high agreement regarding exposure to 
infected blood (such as use of IV drugs) 

To our knowledge, so far there have 
been a very limited number of studies 
on prevalence of HCV in HIV-infected 
individuals in the Islamic Republic of 
Iran and in particular in Shiraz (centre 
of Fars province), which is a referral cen-
tre for HIV patients from the southern 
part of the country. 

Therefore, the aim of this study was 
to evaluate the prevalence of HCV in 
HIV-infected individuals and the risk 
factors of this coinfection in Shiraz. 

Methods

This study was conducted at the Shiraz 
Counselling Centre for Behavioural 

positive individuals had attended the 
centre. For this study, we reviewed the 
records of all HIV-infected persons 
who had been diagnosed with a newly 
acquired HCV infection from April 

confirmed HIV-infected individuals 
(serial enzyme-linked immunosorbent 
assay and Western blot tests) identified 
among thousands of individuals re-
ferred to this centre owing to their risky 
behaviours. In the centre, HIV-infected 
patients receive some free services every 
9 months such as regular laboratory and 
radiological examinations or medica-
tions prescribed by a physician, and 
personal and family consultation. Ad-
ditional consultations were possible at 
any time between routine visits for any 
health problem. Patients with a nega-
tive HCV serological result at the initial 
HIV consultation were re-tested if there 
was a subsequent increase in the level 
of liver aminotransferases or high risk 
behaviours. All participants included in 
the study had given informed written 
consent. 

Criteria for inclusion in the survey 
were being visited twice by the infec-
tious disease specialist in the previous 
18 months and being over 17 years old. 

to participate in the study. A nationally 
available, standard questionnaire, de-
signed by the Centre for Disease Con-
trol in the Iranian Ministry of Health, 
was completed for all patients included 
in the study. Questions covered demo-
graphic data (age, sex, race, residency 
area, and education level) and data 
regarding history of blood transfusion 
before 1996 (when donated blood was 
not checked for HCV infection in the 

of tattooing; history of common use of 
blades, injection and tattooing instru-
ments; sexual behaviours; and injection 
drug use. Data related to HIV infection 

-

antiviral drug use, estimated duration of 
HIV infection, and other opportunistic 
infections such as tuberculosis were 
also included. The interviewers were 

women. They were well-trained and at 
the same time familiar with the patients 
under study. The quality control of the 
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data collected was carried out by the 

This involved rechecking the records 
of all eligible patients for missing data 
and in case of missing data rechecking 
laboratory or risk factor records; if data 
were still incomplete, re-interview was 
the done wherever possible.

A venous sample from the arm was 
taken by a professional phlebotomist 

immunosorbent assay (ELISA), the 
samples were screened for anti-HIV an-

States of America) and then by western 
blot (MP Diagnostics, Germany) the 
diagnosis of HIV was confirmed. A 
third generation ELISA test (Dia.Pro, 
Italy) was used for determination of 
anti-HCV Ab. A positive result from 
both the western blot (for HIV result) 
and the third generation ELISA test (for 

coinfection. 

using flow cytometry (Partec, Ger-
many). 

For estimation of prevalence of co-
infection, point prevalence with 95% 
confidence interval in each subgroup 
was calculated. The total number of 
positive results divided by total num-
ber of positive and negative results was 

results for each infection were not taken 
into account in the denominator. For 
the calculation of confidence intervals, 
Wald statistics were used [21].

To evaluate the association be-
tween HCV infection and explana-
tory factors in univariate analysis, 
the chi-squared test was used and in 
multivariate analysis the binary logis-
tic regression test. A complete model 
including injection drug use and other 
variables was constructed. Then this 
model was reduced to the final model 
by hierarchical backward elimination 

-
sure variable, we retained it in all further 
models. 

The significance level for univariate 

were performed using Stata

Results

-
ated for HCV infection and its related 

deviation 9.2) years. The majority of our 
patients were males (85.2%); 61.5%% 

residents of Shiraz (Table 1). 

relation to demographic characteristics 
is shown in Table 1. Older age, male sex, 
low education level, single status, resi-
dence in Shiraz, working as a driver or 
being self employed were significantly 
associated with presence of coinfection.

The relationship between coinfec-
tion and behavioural characteristics is 
shown in Table 2. Imprisonment, IV 
drug use, extra-marital sexual contact, 
blood donation and transfusion, sexu-
ally transmitted infection, tattooing and 
the use of a common razor (both inside 
and outside of prison) were significantly 
associated with the presence of coinfec-
tion. 

In the binary logistic regression 
model, IV drug use, imprisonment, tat-
tooing and age were potential predic-
tors of HCV infection in HIV-infected 

coinfection for IV drug users was 7.2 

for imprisonment it was 6.9 (95% CI: 

None of the variables of binary inter-
action remained in the model. 

Discussion 

Our study showed that the prevalence 

-
tooing inside and outside prison were 

independently associated with a higher 
risk of coinfection.

Other studies have shown that the 
prevalence of this coinfection varies 
worldwide and it is related to geographi-
cal area, high risk groups and type of 
exposure. Amin et al. in the CAESAR 
(Canada, Australia, Europe, and South 
Africa) study reported that the preva-
lence of this coinfection varies from 

and the overall prevalence was 16.1% 

that 25% of all HIV-infected persons 

HCV is transmitted primarily through 
large or repeated percutaneous (i.e. 
passage through the skin) exposure to 
infected blood, such as with IV drug use. 
It seems that the prevalence of IV drug 
use in the population studied is a major 
reason for differences in the prevalence 

general in populations where HIV is 
mainly transmitted by IV drug use and 
blood transfusion, the prevalence of 

75% [25]. Since in the Islamic Republic 

of cases by the intravenous route [9], 
then a high prevalence is expected for 
this coinfection [16]. As risk reduction 
programmes have been established 

lower prevalence of this coinfection is 
expected in future. 

Common use of needles and syring-
es is responsible for the spread of HCV 
infection in populations with a high 

in centres are found in poor urban areas 
and provide reliable information and 
education around drug use and the risks 
of HIV infection, as well as access to 
clean needles, condoms and general 
healthcare for intravenous drug users 
and other high risk groups.

coinfection is more prevalent in older 
age groups. It is likely that this is a re-
sult of the build up of the coinfected 
individuals over time [2] and increase 
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in duration of exposure to risky behav-
iours. The lower prevalence in younger 
age groups could be a result of the risk 
reduction programmes in the Islamic 
Republic of Iran. Further studies are 
needed for the effectiveness of these 
programmes to be determined. The 
same association between age and co-
infection has been shown in other parts 
of Iran [2]. 

Imprisonment also has a major role 
in transmission of HCV. Prison is a 
place in which use of infected syringes 

is common and prevalence of HIV and 
HCV is also high. Since use of narcot-
ics by inhalation is difficult in prison 
some of addicts may become injection 
drug users [27]. Therefore, prison is an 
important risk factor in HCV transmis-
sion. Duration of imprisonment is also 
directly associated with risk of HCV 
transmission [16]. 

Tattooing is an activity that takes 
place secretively, often in unhygienic 
environments, using homemade 
equipment and inks. Tattooing may 

provide a link between non-injecting 
and injecting prisoners, thus enabling 
blood-borne infections to be dissemi-
nated. This risk factor is a known way 
for HCV transmission. Conversely, 
the finding of some other studies 
didn’t indicate this association. This 
discrepancy could be explained, at least 
in part, by difference in the area and 
number of tattooing point [28]. Risk 
of HCV transmission via tattooing is 
depended to the HCV prevalence in 
the population and studies have shown 

Table 1 Demographic characteristics and HCV–HIV coinfection among HIV-infected individuals, Shiraz, 2011

Characteristic HIV-infected HIV–HCV coinfection Coinfection prevalence P-valuea

No. % No. % (95% CI)

Total 1444 100.0 1132 78.4 (76.3–80.5)

Sex

Male 1230 85.2 1095 89.1 (87.3–90.8)
< 0.0001

Female 215 14.9 38 17.7 (12.6–22.8)

Age (years)

17–24 46 3.2 23 50.0 (35.5–64.4)

< 0.000125–34 510 35.3 384 75.3 (71.6–79.1)

≥ 35 888 61.5 725 81.64 (79.1–84.2)

Education

Illiterate & primary 
school 544 37.8 423 77.8 (74.3–81.3)

< 0.0001Did not complete high 
school 863 60.0 691 80.1 (77.4–82.7)

Completed high school 
or above 32 2.2 16 50.0 (32.7–67.3)

Marital status

Single 537 37.4 474 88.3 (85.5–9)

< 0.0001
Married 532 37.0 371 69.7 (65.8–73.6)

Divorce 73 5.1 26 35.6 (24.6–46.6)

Widow 295 20.5 259 87.8 (84.1–91.5)

Residence

Shiraz 1097 76.0 889 81.1 (78.7–83.4)
< 0.0001

Other 346 24.0 242 69.9 (65.1–74.8)

Occupation

Employee 24 1.7 11 45.8 (25.9–65.8)

< 0.0001

Self-employed 562 39.1 501 89.2 (86.6–91.7)

Agriculturist 22 1.5 18 81.8 (59.7–94.8)

Unemployed 587 40.8 464 79.1 (75.7–97.9)

Home worker 122 8.5 29 23.8 (16.2–31.3)

Student 6 0.4 2 33.3 (0.0–71.7)

Driver 116 8.1 105 90.5 (85.2–95.8)
aChi-squared test. 
HIV = human immunodeficiency virus; HCV = hepatitis C virus; CI = confidence interval.
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that this risk is much higher in prisoners 
[16,28]. 

Programmes like increasing aware-
ness; education, particularly through 
peers; provision of condoms and 
other measures for reducing sexual 
transmission; needles, syringes and 
sterile equipment for tattooing pro-
grammes; drug dependence treat-
ment, in particular opioid substitution 
therapy; voluntary counselling and 
HIV testing; and HIV care, treatment 
and support, including provision of 
antiretroviral treatment are impor-
tant actions that should be carried out 
[29]. Harm-reduction programmes 
such as needle, syringe and sterile 
equipment exchange have been as-
sociated with reductions in HIV and 
HCV incidence.

There were some limitations for 
this study. The exact time of HCV and 
HIV infection and their sequence was 
not clear. Thus it is not clear which 
infection is a predisposing factor for 
the other. 

Because HCV is more transmis-
sible than HIV (parenteral transmis-
sion of HCV infection is approximately 

infected with HCV before HIV. To 
determine, this prospective cohort stud-
ies would be needed. Another limitation 
was under reporting of extra marital sex-
ual contacts and homosexuality because 
of the culture of the country leading 
to social desirability response bias [2]. 

Over reporting of HCV is also probable, 
because HCV RNA was not checked 
with anti-HCV Ab.

Health care services for HIV in-
fection are only based in the public 
health sector in the Islamic Republic 
of Iran. Shiraz Centre of Behavioural 
Consult and Health Presentation is the 
only centre delivering health services 
to HIV-infected individuals from the 
southern part of the country. All HIV 
patients from any socioeconomic or 
cultural background from the region 
are referred to this centre. The sample of 
this study was chosen from population 
of HIV patients of the above centre. It 
can, therefore, be concluded that our 
sample is representative of HIV patients 
in this region. However, some people 
may seek treatment from adjacent prov-
inces. 

To reduce information bias, sam-

this study because the records were not 
complete or reliable. 

Our findings indicate that to de-
crease the risk of transmission in 
prison, disposable and clean syringes 

sterile instruments for tattooing should 
be available. Moreover, maintenance 

Table 2 Behavioural characteristics and HCV–HIV coinfection among HIV-infected individuals, Shiraz, 2011

Characteristic HIV-infected HCV–HIV coinfection P-valuea

No. % No. % (95%CI)

Total 1444 1132 78.4 (76.3–80.5)

Imprisonment 1111 76.9 1031 92.8 (91.3–94.3) < 0.0001

Intravenous drug use 1070 74.1 997 93.2 (91.7–94.7) < 0.0001

Extramarital sexual contact 676 46.8 591 87.4 (84.9–89.9) < 0.0001

Blood transfusion 157 10.9 134 85.5 (79.8–90.9) 0.025

Blood donation 245 17.0 210 85.7 (81.3–90.1) 0.002

Sexually transmitted infection 105 7.3 91 86.7 (80.2–93.2) 0.032

Tattooing outside prison 445 30.8 403 90.6 (87.8–93.3) < 0.0001

Tattooing in prison 352 24.4 337 95.7 (93.6–97.8) < 0.0001

Sharing a razor outside prison 58 4.0 53 91.4 (84.2–98.6) 0.014

Sharing a razor in prison 437 30.2 407 93.1 (90.8–95.5) < 0.0001

CD4 < 200 320 34.9 256 80.0 (75.6–84.4)
0.001

CD4 ≥ 200 598 65.1 417 69.7 (66.1–73.4)
aChi-squared test. 
HCV = hepatitis C virus; HIV = human immunodeficiency virus; CI = confidence interval.

Table 3 Final multivariate logistic regression analysis of risk factors for HCV–HIV 
coinfection among HIV-infected individuals, Shiraz, 2011

Variable Adjusted OR (95% CI) SE P-value

Intravenous drug use 7.2 (4.9–10.6) 0.197 < 0.0001

Imprisonment 6.9 (4.6–10.4) 0.21 < 0.0001

Tattooing inside prison 2.6 (1.4–4.8) 0.311 0.002

Tattooing outside prison 2.0 (1.3–3.1) 0.681 0.002

Agea 1.0 (1.0–1.04) 0.009 0.05
aWith each year increase in age. 
OR = odds ratio; CI = confidence interval; SE = standard error.
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treatment by methadone to change 
injection addiction to non-injection 
is necessary. Maintenance treatment 
reduces high risk behaviours that are 
associated with HIV and HCV trans-
mission, including sharing of injection 
equipment, sex work to get money for 

-

risk factor for coinfection).
The importance of our findings is 

increased when we realise that in the 
Islamic Republic of Iran per capita con-

prevalence of HIV and imprisonment 
[8] among IV drug users is increasing. 
Therefore without effective interven-
tions we anticipate that the number 
of HIV-infected and prisoner IV drug 
users will increase. 

Conclusion

The majority of HIV-infected individu-
als are coinfected with HCV, and their 
prognosis and treatment could be af-
fected by this coinfection. Age, injection 
drug use, imprisonment, and tattooing 
are important risk factors for HCV 
transmission in HIV patients. Diagnosis 
of HIV infection is a good opportunity 
for the health system to check these pa-
tients for HCV infection and to use 
harm reduction programmes to reduce 
morbidity and mortality following HCV 
infection. In prison, IV drug use and 
tattooing emphasizes the role of prison 
in HCV transmission. Implementation 
of harm reduction programmes, HIV 
and HCV testing, education, preven-
tion, care and treatment programmes 
are necessary to improve this situation. 

Acknowledgements

The authors would like to acknowledge 
the cooperation of the head of the HIV 
Research Centre, Dr Hasan Julaeel and 
his colleagues, the head of the local Cen-
tre for Disease Prevention and Control 
(CDC), Dr Parvin Afsar Kazeroonithe 
and her colleague Dr Sabet, and col-
leagues in the Shiraz Counselling 
Centre for Behavioural Diseases, Ms 
Mahnaze Novzarian, Mr Mohammad 
Ali Musavi, Mr Mahdi Shirazi and Mr 
Rezaee in this study. 
Funding: This study was financially 
supported by the Vice Chancellor for 

Medical Sciences, through contract no. 

Competing interests: None declared.

References

1. Modi A, Feld J. Viral hepatitis and HIV in Africa. AIDS Reviews, 
2007, 9:25–39.

2. Hosseini M et al. Prevalence and correlates of co-infection 
with human immunodeficiency virus and hepatitis C virus in 
male injection drug users in Iran. Archives of Iranian Medicine, 
2010, 13:318–323.

3. Kumarasamy N et al. Clinical profile of HIV in India. Indian 
Journal of Medical Research, 2005, 121:377–394.

4. Schnuriger A et al. Acute hepatitis C in HIV-infected patients: 
rare spontaneous clearance correlates with weak memory 
CD4 T-cell responses to hepatitis C virus. AIDS (London, Eng-
land), 2009, 23:2079–2089.

5. Kim A et al. The magnitude and breadth of hepatitis C virus-
specific CD8+ T cells depend on absolute CD4+ T-cell count in 
individuals coinfected with HIV-1. Blood, 2005, 105:1170–1178.

6. Koziel MJ, Peters MG. Viral hepatitis in HIV infection. New Eng-
land Journal of Medicine, 2007, 356(14):1445–1454.

7. Van de Laar TJW et al. Acute hepatitis C in HIV-infected men 
who have sex with men: an emerging sexually transmitted in-
fection. AIDS (London, England), 2010, 24:1799–1812.

8. 2008 Report on the global AIDS epidemic. Geneva, UNAIDS, 
2008 (http://www.unaids.org/en/dataanalysis/know-
yourepidemic/epidemiologypublications/2008reportonthe
globalaidsepidemic/, accessed 24 March 2013).

9. National AIDS Committee. Iran country report on monitoring of 
the United Nations general assembly special session on HIV and 
AIDS, declaration of commitment. Tehran, Iranian Ministry of 
Health, 2008 [in Farsi].

10. Alavian S, Adibi P, Zali M. Hepatitis C virus in Iran: epidemi-
ology of an emerging infection. Archives of Iranian Medicine, 
2005, 8:84–90.

11. Alavi S, Hajiani E. Hepatitis C infection: a review on epidemi-
ology and management of occupational exposure in health 
care workers for general physicians working in Iranian health 

network setting. Jundishapur Journal of Microbiology, 2011, 
4(1):1–9.

12. UNGASS country progress report Afghanistan reporting period: 
January 2008 to December 2009. Kabul, Afghanistan, Ministry 
of Public Health, Communicable Disease Directorate (CDC), 
2010.

13. Jindal N, Arora U, Singh K. Prevalence of human immunode-
ficiency virus (HIV), hepatitis B virus, and hepatitis C virus in 
three groups of populations at high risk of HIV infection in 
Amritsar (Punjab), Northern India. Japanese Journal of Infec-
tious Diseases, 2008, 61(1):79–81.

14. Rahimi-Movaghar A et al. HIV, hepatitis C virus, and hepatitis B 
virus co-infections among injecting drug users in Tehran, Iran. 
International Journal of Infectious Diseases, 2010, 14:28–33.

15. SeyedAlinaghi S et al. Hepatitis-C and hepatitis-B co-infections 
in patients with human immunodeficiency virus in Tehran, 
Iran. Acta Medica Iranica, 2011, 49:252–257.

16. MohtashamAmiri Z et al. Prevalence of hepatitis C virus 
infection and risk factors of drug using prisoners in Gui-
lan province. Eastern Mediterranean Health Journal, 2007, 
13(2):250–256.

17. Bollepalli S et al. Prevalence of risk factors for hepatitis C virus 
in HIV-infected and HIV/hepatitis C virus-coinfected patients. 
Sexually Transmitted Diseases. 2007, 34(6):367–370. 

18. Ghosn J et al. Increase in hepatitis C virus incidence in HIV-
1-infected patients followed up since primary infection. Sexu-
ally Transmitted Infections. 2006, 82(6):458–460.

19. Wolff FH et al. Risk factors for hepatitis C virus infection in 
individuals infected with the HIV. Digestive and Liver Disease, 
2008, 40:460–467.

20. Kafi-abad SA et al. Prevalence and trends of human immunon-
deficiency virus, hepatitis B virus, and hepatitis C virus among 
blood donors in Iran, 2004 through 2007. Transfusion, 2009, 
49:2214–2220.



981

21. Agresti A. An introduction to categorical data analysis, 2nd ed. 
New Jersey, John Wiley & Sons Inc., 2007.

22. Kleinbaum DG. Logistic regression: A self-learning text, 2nd ed. 
New York, Springer-Verlag, 2002.

23. Amin J et al. HIV and hepatitis C co-infection within the CAE-
SAR study. HIV Medicine, 2004, 5:174–179.

24. Mallet V, Vallet-Pichard A, Pol S. The impact of human immu-
nodeficiency virus on viral hepatitis. Liver International, 2011, 
31(Suppl. 1):135–139.

25. Soriano V et al. Viral hepatitis and HIV co-infection. Antiviral 
Research, 2010, 85(1):303–315.

26. BuxtonJ et al. HCV co-infection in HIV positive population in 
British Columbia, Canada. BMC Public Health, 2010, 10:225.

27. Zamani S et al. Prevalence of and factors associated with HIV-1 
infection among drug users visiting treatment centers in Teh-
ran.Iran. AIDS (London, England), 2005, 19:709–716.

28. Jafari S et al. Tattooing and the risk of transmission of hepatitis 
C : a systematic review and meta-analysis. International Journal 
of Infectious Diseases, 2010, 14:e928–e940.

29. Effectiveness of interventions to address HIV in prisons. Geneva, 
World Health Organization, 2007.

30. Thomas DL. Hepatitis C and human immunodeficiency vi-
rus infection. Hepatology (Baltimore, Md.), 2002, 36(Suppl. 
1):S201–S209.

31. Drucker E et al. Measuring harm reduction: the effects of needle 
and syringe exchange programs and methadone maintenance 
on the ecology of HIV. Aids, 1998, 12(Suppl. A):S217–S230. 

32. Dolan K et al. HIV risk behaviour of IDUs before, during and 
after imprisonment in New South Wales. Addiction Research, 
1997, 4:151–160.

33. Razzaghi E et al. Pro les of risk: a qualitative study of injecting 
drug users in Tehran, Iran. Harm Reduction Journal, 2006, 3:12.



EMHJ

982

Knowledge of and attitudes towards sexual and 
reproductive health in adults in Shiraz: a need for 
further education
M. Khajehei,1 S. Ziyadlou 2 and A. Ghanizadeh 3

ABSTRACT Sexual health influences general well-being and the overall quality of life of all men and women. This 
study in Shiraz, Islamic Republic of Iran, aimed to assess the level of knowledge of and attitudes towards sexual and 
reproductive health among adults. In a cross-sectional study in 2010, 276 men and 281 women were recruited at 
pre-marital counselling courses and completed a 33-item anonymous questionnaire in private. The overall level of 
knowledge of men and women was low. Both men and women had low scores on knowledge of genital anatomy, 
sexually transmitted infections and contraceptive use. The majority of participants had positive attitudes towards 
implementing educational programmes on sexual and reproductive health issues for young adults and prior to 
marriage. Efficient educational programmes providing up-to-date information about sexual  and reproductive 
health are needed in the Islamic Republic of Iran.

1School of Public Health, Curtin University, Perth, Western Australia, Australia (Correspondence to M. Khajehei: marjan.khajehei@postgrad.
curtin.edu.au).
2Fatemeh College of Nursing and Midwifery, Shiraz University of Medical Sciences, Shiraz, Islamic Republic of Iran.
3Department of Psychiatry, Research Centre for Psychiatry and Behavioural Sciences, Shiraz University of Medical Sciences, Shiraz, Islamic 
Republic of Iran.

Received: 24/04/12; accepted: 22/05/12

33 281 276 2010

Connaissances et attitudes en matière de santé sexuelle et génésique chez des adultes de Chiraz : nécessité de 
renforcer l'action éducative

RÉSUMÉ La santé sexuelle a une influence sur le bien-être général ainsi que sur la qualité de vie globale des 
hommes et des femmes. La présente étude menée à Chiraz (République islamique d’Iran) visait à évaluer le niveau 
de connaissances en matière de santé sexuelle et génésique chez des adultes ainsi que leurs attitudes à cet égard. 
Dans une étude transversale menée en 2010, 276 hommes et 281 femmes participant à des cours de préparation au 
mariage ont été recrutés et ont complété en privé un questionnaire anonyme comprenant 30 items. Le niveau de 
connaissances moyen des hommes et des femmes était faible. Les deux sexes ont obtenu des scores faibles en ce 
qui concerne leur connaissance de l'anatomie des organes génitaux, des infections sexuellement transmissibles et de 
l’utilisation de la contraception. La majorité des participants étaient favorables à la mise en œuvre de programmes 
éducatifs sur les questions de santé sexuelle et génésique destinés aux jeunes adultes, avant le mariage. Des 
programmes éducatifs efficaces fournissant des informations actualisées sur la santé sexuelle et génésique sont 
nécessaires en République islamique d’Iran.
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Introduction

Sexual health is a necessary part of 
public health and can significantly 
influence general well-being and 
the overall quality of life of all men 
and women [1]. The World Health 
Organization (WHO) defines sexual 
health as “a state of physical, mental 
and social well-being in relation to 
sexuality. It requires a positive and 
respectful approach to sexuality and 
sexual relationships, as well as the pos-
sibility of having pleasurable and safe 
sexual experiences, free of coercion, 
discrimination and violence” [2]. Hav-
ing basic knowledge of the anatomy 
of the genital organs, healthy sexual 
behaviours to prevent sexually trans-
mitted infections (STI) and access to 
health services concerning contracep-
tion are known as the fundamental 
requirements of good sexual and 

The Islamic Republic of Iran is 
one of the countries with a high rate 
of STI and induced abortion. One 
warning sign was a report by WHO 
about the increasing trend of HIV 

has also recently reported that unsafe 
abortions worldwide have risen from 

of unsafe abortion have occurred in 
developing countries such as the Is-
lamic Republic of Iran [5]. It has been 
reported that lack of knowledge about 
SRH is one of the main explanatory 
factors for current problems with SRH 
in the Islamic Republic of Iran [6].

The SRH needs of people in 
developing countries are an under-
researched issue in public health and 
need to be evaluated in order to en-
able health policy-makers to plan and 
initiate educational programmes. This 
study in Shiraz, Islamic Republic of 
Iran, was conducted in order to assess 
the level of knowledge of adults on 
aspects of SRH and to evaluate their 
attitudes towards SRH issues.

Methods

Study design and sample
In this cross-sectional study, a consecu-

who were engaged to be married and 
who registered to enrol in premarital 
educational classes concerning SRH 
issues were recruited between Janu-

classes provide information regarding 
genital anatomy, STI, contraceptive 
use and sexual relationships of couples. 
The study was approved by the medi-
cal research ethics committee of Shiraz 

Data collection
A 2-part questionnaire was designed 
for the study. The first part contained 
questions about demographic data (sex, 
age, level of education and job). The 
second part included customized ques-
tions that were generated according to 
the subjects taught in the educational 
classes. The questionnaire consisted 

completed concerning knowledge of 
participants about genital anatomy of 

contraceptive use (9 questions), and 
attitudes towards SRH (7 questions). 
Three choices were given for each ques-

of knowledge was indicated by a higher 
positive score. There was no risk of false-
positive or false-negative responses 
as the survey contained close-ended 
questions with simple explanations, all 
of which were true. The score of each 
domain was calculated by adding the 
scores of related questions. For instance, 
knowledge about STI was calculated 
by adding the scores of 11 questions. 
A score of 11 would show the highest 

would show the lowest level of knowl-
edge regarding STI. In addition, a higher 
score on attitudes towards SRH issues 

would show more positive attitudes in 
this regard.

specialized in SRH issues investigated 
the content validity of the question-
naire and reviewed the test specifica-
tion and the selection of items. Next, a 
pilot test was done with 15 men and 
15 women attending an educational 
class. The participants were requested 
to identify unclear or vague questions 
and to give comments on terms that 
were difficult to understand. Then the 
results of pilot testing were summarized 
by the panel of experts who reviewed 
the questionnaire and provided useful 
feedback. The reviewers also changed 
the problematic items according to the 
results of the pilot test and modified the 
questionnaire based on the individual 
comments. To test the reliability, the in-
ternal consistency of the questionnaire 
was assessed by Cronbach α-coefficient 

All men and women who referred 
to the clinic for premarital educational 
classes were asked to complete the ques-
tionnaire before attending the classes. 
They were informed that participation 
was entirely voluntary and anonymous. 
Those who agreed to participate signed 
a confidential, anonymous consent 
form and received the questionnaire. All 
male and female couples were asked to 
fill in the questionnaires apart from each 
other and in separate private rooms. The 
researcher was available at the clinic in 
another room to answer participants’ 
questions if they did not understand 
the meaning or aim of any questions. 
Participants were requested to place 
the completed questionnaires into a 
wrapped box. The average time taken 
to complete each questionnaire was 

-
ing on the extent of their knowledge.

Data analysis
After collecting the questionnaires, the 
gathered data were analysed using SPSS 
for Windows, version 15. Descriptive 
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statistics [percentages, mean and 
standard deviation (SD)] were used 
to summarize demographic data. We 
used the independent t-test in order to 
compare the knowledge of men and 
women. The chi-squared test was also 
used to evaluate the differences be-
tween nominal variables. Differences 
were considered significant when P-

Results

Of the recruited sample 2 men and 2 
women refused due to being illiterate 
and 22 men and 17 women did not 
complete the questionnaire. Therefore, 

-
pating in this study, 276 men and 281 
women filled the entire questionnaire, 

The mean age of men was 25.5 (SD 

knowledge about genital anatomy, 
STI and contraceptive use was associ-
ated with participants’ age. Participants 

years were more knowledgeable about 
all aspects of SRH than those in other 

P < 

lower level of education had less knowl-
P < 

Knowledge about genital 
anatomy
More men than women knew about the 
average size of the penis (P -
though more men who had knowledge 
about the foreskin and the function of 
the testes, the majority of both men 
and women lacked knowledge on these 
issues (P
level of knowledge than men on the 
anatomy of the clitoris, ovaries and hy-
men (P

The mean score of knowledge on 
genital anatomy was higher among 
women than men, with no statistically 
significance difference between groups 
(P

Knowledge about sexually STI
A
women did not know that “anal sex 
should not be done without using a 
condom” with a statistically signifi-
cant difference between groups (P < 

between men and women regarding 

“hand shaking, kissing, hugging, sharing 
dishes, using public toilets and mos-
quito bites do not increase the risk of 
HIV transmission”, “bloody discharge 
from genitals is sign of STI in both 
men and women” and “sores in genital 
area are signs of STI in both men and 
women”, with men presenting higher 
level of knowledge on the items (P < 

know that “painful urination is sign of a 
STI in both men and women” and men 
showed a higher level of knowledge 
in this regard (P -
cally significant differences were found 
between men and women regarding 

their knowledge on other items in this 
section (P

The mean score of knowledge 
about STI was higher among men than 
women, with no statistically significance 
difference between groups (P

Knowledge about 
contraceptive use
The majority of men and women 
either had incorrect knowledge on 
or did not know about contraceptive 
use (Table 5). Women outnum-
bered men regarding their level of 
knowledge of the following items 
“pregnancy may happen at the first 
intercourse” and “oral contraceptive 
pills and progesterone-only injecta-
bles are temporary methods of birth 
control”(P
more men knew about the low effi-
cacy and reliability of the withdrawal 
method as a method of birth control 
(P
women had a low level of knowledge 
on other items in this section with 
no statistically significant difference 
between groups (P

The mean score of knowledge 
about contraceptive use did not differ 

Table 1 Demographic data of men and women participating in the survey 

Characteristic Women
(n = 281)

Men
(n = 276)

No. % No. %

Age (years)

≤ 20 135 48.0 21 7.6

21–30 139 49.4 233 84.2

31–40 5 1.8 17 6.2

> 40 2 0.8 5 2.0

Education

Primary 16 5.7 13 4.7

Intermediate 40 14.2 64 23.2

Secondary 49 17.4 39 14.1

Diploma 93 33.1 89 32.2

Associate degree or more 83 29.6 71 25.8

Job

Employed 35 12.5 216 78.3

Unemployed 246 87.5 60 21.7
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significantly between groups (P

Attitudes towards SRH issues
Regarding Table 6, the majority of 
men and women believed that young 
people needed more information 
regarding SRH issues. Both groups 
considered parents, professionals 
and teachers as the main sources of 
information. They also believed that 
“education about prevention of preg-
nancy or STI does not lead to high-risk 
sexual behaviours”, with no significant 
difference between groups (P
While the majority of men believed 

that young adults should access con-
traceptives before marriage, women 
did not believe that having access to 
contraceptives before marriage would 
be the right option for young adults (P 

women believed that “couples should 
be open to each other and have in-
depth discussions about SRH matters” 
(P

Although men had a higher mean 
score for their attitudes towards SRH is-
sues, indicating more positive attitudes, 
there was no statistically significant dif-
ference between groups in this regard 
(P

Discussion

All individuals have sexual feelings and 
have the right to enjoy sexual activities, 
regardless of disability or illness. Accord-
ingly, all people need to have reasonable 
knowledge about SRH in order to be 
able to achieve a joyful life. Enhance-
ment of knowledge of both men and 
women concerning SRH may help to 
promote their quality of life and general 
well-being [7]. SRH has been regarded 
in Islam as a significant aspect of human 
life, and theoretical and practical aspects 
of reproductive health have been pre-
sented in some religious reference texts, 

Table 2 Distribution of responses to questions regarding genital anatomy

Item Men (n = 276) Women (n = 281) P-value

True False Don’t 
know

True False Don’t 
know

% % % % % %

Average size of the penis is between 
11–15 cm 59.1 5.8 35.1 32.7 16.7 50.5 0.031

Testes are the main male sex organs 
in which sperm are generated and 
mature 34.4 6.5 59.1 29.9 8.5 61.6 0.545

Foreskin is a sensitive part of the penis 
that protects the glans but is removed 
during circumcision 27.5 69.6 2.9 24.6 70.5 5.0 0.521

Clitoris is the most sensitive part of the 
female sex organ that is located at the 
top of the labia and below the pubic 
bone 32.6 41.3 26.1 80.4 13.2 6.4 0.013

Ovaries are the primary sex organs of 
females that produce hormones and 
ova (eggs) 8.7 25.0 66.3 44.1 8.2 47.7 0.031

Hymen is a thin membrane located at 
the entry of the vagina that may break 
with no noticeable bleeding 5.1 70.7 24.3 72.6 23.5 3.9 0.019

Table 3 Mean knowledge about the 3 domains of sexual and reproductive health and attitudes towards sexual and 
reproductive health issues

Variable Men
(n = 276)

Women
(n = 281)

t-value df P-value

Mean score SD Mean score SD

Genital anatomy 3.58 2.87 4.16 3.25 2.225 6.153 0.146

Sexually transmitted infections 4.07 2.01 3.83 2.86 1.646 0.000 0.401

Contraceptive use 3.40 2.93 4.57 3.34 4.378 9.360 0.213

Attitudes towards sexual and 
reproductive health issues 5.37 4.23 4.48 6.87 1.298 1.320 0.609

SD = standard deviation; df = degrees of freedom.
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indicating an interest in sexual educa-
tion [8]. Considering Islam’s emphasis 
on the promotion of SRH, all men and 
women who are engaged to be married 
in the Islamic Republic of Iran have to at-
tend educational classes in which issues 
on SRH are addressed. The classes have 
been run in each city of the country for 
more than 15 years.

Our study revealed that the over-
all level of SRH knowledge of men 
and women attending the premarital 
educational classes was very low. Low 
level of knowledge of sexual reproduc-
tive health among Iranian men and 
women has been found in earlier stud-

of participants may be explained by 
highlighting the impact of several fac-
tors. We showed a strong association 

between age, education and the level 
of knowledge of participants. These 
findings seem to be in accordance 
with those of earlier studies in which 
age [11] and sociodemographic fac-
tors [12] highly affected participants’ 
level of knowledge about SRH. Other 
studies have shown similar associa-
tions between SRH knowledge and 
various confounding factors such as 
demographics, social and economic 
developmental levels and lifestyle 

medical college graduates in Pakistan 
reported that even medical college 
graduates had low of SRH knowl-
edge and that there was no associa-
tion between SRH knowledge and 
academic education [15]. This report 
suggests that in addition to age and 

educational level, other factors may 
impact the level of knowledge of peo-
ple about SRH.

One possible reason why partici-
pants in our study had a low level of 
SRH knowledge could be cultural is-
sues and religious factors. Gould et al. 
reported that the level of knowledge 
of participants was highly affected by 
their cultural beliefs and religious is-

religion and SRH knowledge has also 
been reported in another study [16]. Al-
though we did not investigate the effect 
of religious and cultural factors on the 
level of SRH knowledge of participants, 
we suggest that adults participating in 
our study might have been affected by 
their culture and hence lacked the nec-
essary information on SRH. In many 

Table 4 Distribution of responses to questions regarding sexually transmitted infections (STI)

Item Men (n = 276) Women (n = 281) P-value

True False Don’t know True False Don’t know

% % % % % %

Anal sex should not be done without using 
a condom 33.3 53.6 13.0 20.3 18.5 61.2 0.023

Every condom should be used only once 91.3 0.0 8.7 81.1 0.0 18.9 0.169

Having unprotected vaginal sex during 
menstrual bleeding may increase the risk 
of pelvic infection in women 9.1 15.9 75.0 7.1 16.7 76.2 0.413

HIV and HBV can be transmitted through 
sexual intercourse, sharing contaminated 
syringes or mother-to-child during 
pregnancy 90.6 3.3 2.5 94.0 2.8 2.8 0.827

Receiving blood transfusion and using 
dentistry services increases the risk of HIV 
transmission 9.1 3.3 87.7 7.1 6.4 86.5 0.983

Hand shaking, kissing, hugging, sharing 
dishes, using public toilets and mosquito 
bites do not increase the risk of HIV 
transmission 76.8 5.1 18.1 59.8 25.6 15.0 0.011

Bloody discharge from the genitals is sign 
of STI in both men and women 68.8 4.7 26.4 45.2 18.9 35.9 0.001

Sores in genital area are signs of STI in both 
men and women 67.0 7.2 25.7 49.5 19.6 31.0 0.041

Painful urination is sign of STI in both men 
and women 39.9 19.6 40.6 22.1 23.1 54.8 0.043

A person with STI does not necessarily 
look ill 3.6 10.9 85.5 4.3 7.8 84.3 0.995

Abstinence from sex, using condoms 
and avoiding used syringes are the most 
effective ways of preventing STI 81.5 17.8 4.3 74.0 14.6 11.4 0.096

HIV = human immunodeficiency virus; HBV = hepatitis virus type B.
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conservative societies and within many 
different cultures and religions, young 
women and men are not exposed to 
any sexual issues and references before 
marriage. This idealistic expectation 
may prevent young adults from obtain-
ing proper information regarding SRH 
knowledge and may affect their future 
quality of life.

The mean score of knowledge 
about STI was low for both male 
and female participants in our study. 
Although these findings may not be 
generalized, they are supported by the 
WHO report indicating that the most 
prevalent cause of STI in the Islamic 
Republic of Iran is lack of knowledge 

We demonstrated that both men 
and women had a low level of knowl-
edge about contraceptive use. Despite 
the fact that across the Islamic Re-
public of Iran family planning services 
and reproductive health counselling 
are available free of charge, and in 
spite of recommendations by health-
care providers regarding proper use of 

Table 5 Distribution of responses to questions regarding contraceptive use
Item Men (n = 276) Women (n = 281) P-value

True False Don’t know True False Don’t know

% % % % % %

Pregnancy may happen at the first intercourse 6.9 12.7 82.2 12.1 26.3 59.8 < 0.001

Pregnancy may happen if a woman has unprotected sex 
during menstrual bleeding 0.4 53.3 9.8 0.7 70.1 29.2 0.051

IUD should not be used in nulliparous women (women 
who have not given birth to a baby) 6.2 15.6 78.3 6.4 17.1 76.5 0.348

OCP must be taken each day at the same time 26.4 2.9 70.7 31.0 11.7 57.3 0.325

OCP and progesterone-only injectables are temporary 
methods of birth control 4.3 12.7 72.1 38.8 10.3 50.9 < 0.001

Concomitant use of some medications, e.g. antibiotics, 
antacids, with OCP may reduce the efficacy of OCP and 
increase the risk of unwanted pregnancy 2.9 1.8 95.3 1.4 3.2 95.4 0.087

Efficacy and reliability of withdrawal method(pulling out) 
is less than other methods of birth control 38.0 13.8 48.2 27.8 11.0 61.2 0.001

Male vasectomy and female sterilization are the most 
effective methods of birth control 50.0 27.9 22.1 46.6 24.6 28.8 0.068

Not all kinds of birth control methods suit all people. The 
right method should be selected for the right person 4.7 7.6 87.7 7.1 11.0 84.3 0.076

IUD = intrauterine device; OCP = oral contraceptive pills.

Table 6 Distribution of responses to questions regarding attitudes towards sexual and reproductive health (SRH) issues

Item Men (n = 276) Women (n = 281) P-value

True False Don’t know True False Don’t know

% % % % % %

Youth need information regarding SRH matters, even if 
they do not have premarital sexual relationships 82.6 14.1 3.3 83.3 12.5 4.3 0.918

Education about prevention of pregnancy or STI does 
not lead to high-risk sexual behaviours 66.3 13.0 20.7 62.6 17.4 19.9 0.613

SRH issues need to be taught to students at schools 60.1 33.0 6.9 58.4 33.8 7.8 0.667

Parents and professionals are the best sources of 
information regarding SRH 83.7 14.5 1.8 83.3 13.9 2.8 0.996

All young adults should have access to contraceptives 
including condoms before marriage 65.9 28.3 5.8 21.7 65.8 12.5 0.007

Use of contraceptives before marriage may not lead to 
infertility 3.6 8.3 88.0 0.7 11.7 87.5 0.776

Couples should be open to each other and have in-
depth discussions about SRH matters 69.9 7.2 22.8 69.8 5.0 25.3 0.217

STI = sexually transmitted infections.
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do not wish to conceive do not use any 
methods of contraception [17]. In ad-
dition, statistics show that in spite of 

Iranian people of reproductive age use 
contraceptives [18].

The majority of participants in 
our study believed that sexual health 
education needed to be implemented in 
high-school programmes and be taught 
by trained teachers, parents or profes-
sionals. Support for this finding is found 
in a report of a survey of HIV knowl-

groups in the Islamic Republic of Iran. 
The study showed that participants 
were much more likely to be exposed 
to STI because they acquired infor-
mation on sexual health mostly from 
their personal experiences rather than 
educational programmes for the public 
[19]. Similar results were reported else-
where, indicating that the main sources 
of information on the issue of sexuality 

for young people were from unreliable 
resources such as the Internet, friends, 

to the results of a study by Barbosa et 
al. most parents lack knowledge about 
SRH due to their lack of interest in look-
ing for information [21]. In addition, in 
some families, parents claimed that they 
were willing to talk to their children and 
educate them on this issue; however, 
the majority of the talks occurred super-
ficially. In fact, many parents report that 
sexual education has been a challenge 
for both parents and children [22]. The 
pivotal role of parents in providing in-
formation for children should not be 
ignored.

The results of the current study 
should be interpreted with care and 
may not be generalized to a larger 
population as we used convenience 
sampling. In addition, due to the use 
of a self-report questionnaire, there is 
possibility of biased responses by the 
participants.

Conclusions and 
recommendations

According to the results of the pre-
sent study, both men and women 
in the Islamic Republic of Iran need 
to be better informed about SRH. 
While SRH issues are difficult to talk 
about and discuss openly, clearer 
health promotion policies need to 
be issued by health policy-makers. 
To achieve this goal, there should be 
efficient educational programmes 
and a variety of teaching and learn-
ing strategies providing up-to-date 
information.
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First evaluation of the serum level of anti-hepatitis B 
surface antigen after vaccination in Libya
A. Madour,1 A. Alkout 2 and S. Vanin 3

ABSTRACT The hepatitis B virus (HBV) vaccination schedule in Libya follows international recommendations (1st 
dose at birth, 2nd after 1 month and 3rd after 6 months). This research aimed to evaluate the long-term protection 
of the HBV immunization programme in Tripoli and to determine the best age to administer booster doses. 
Serum levels of hepatitis B surface antigen were determined in 277 randomly selected children aged 1–12 years. 
The response to HBV vaccine in 1–3-year-olds was 93.2%, but this declined with age and at 7–9 years after initial 
vaccination only 53.1% of children had protective titres (≥ 10 mIU/mL). No significant differences between males 
and females in antibody persistence or response to vaccine were observed. We recommend continuing the HBV 
vaccination programme and that a booster dose be given to 6-year-old children to ensure maximum protection 
during the period of school entry and beyond.
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Première évaluation de la concentration sérique de l’antigène de surface du virus de l'hépatite B après la vaccination 
en Libye

RÉSUMÉ Le calendrier de vaccination contre le virus de l’hépatite B en Libye suit les recommandations 
internationales (première dose à la naissance, deuxième dose un mois après et troisième dose six mois après). 
La présente recherche visait à évaluer la protection à long terme apportée par le programme de vaccination 
contre le virus de l’hépatite B à Tripoli et à déterminer le meilleur âge pour administrer les doses de rappel. Les 
concentrations sériques de l’antigène de surface du virus de l'hépatite B ont été déterminés chez 277 enfants 
âgés de 1 à 12 ans sélectionnés aléatoirement. La réponse au vaccin contre le virus de l’hépatite B chez les enfants 
âgés de 1 à 3 ans était de 93,2 %, mais déclinait avec l’âge et après une première dose, seulement 53,1 % des 
enfants de 7 à 9 ans avaient des titres protecteurs (≥ 10 mUl/mL). Aucune différence significative n’a été observée 
entre les garçons et les filles pour la persistance des anticorps ou la réponse au vaccin. Nous recommandons de 
poursuivre le programme de vaccination contre le virus de l’hépatite B et d'administrer une dose de rappel aux 
enfants de 6 ans afin de garantir une protection maximale au moment de l’entrée à l’école et ultérieurement.
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Introduction

Approximately 2 billion people, about 

infected by hepatitis B virus (HBV). 

chronically infected, which represents 
about 5% of the population, and 
about a quarter of them suffers from 
the serious consequences of liver dis-
eases such as chronic hepatitis, primary 
hepatocellular carcinoma and cirrho-

every year [2]. The hepatitis B surface 
antigen (HBsAg) carrier rate varies 

sub-Saharan Africa.
The prevalence of disease among 

considered an area of intermediate 
endemicity for HBV infection, and 
the frequency of HBV is lower among 
immunized people. The number of 
HBsAg carriers in Libya is estimated 

infections have occurred mostly among 
high-risk behaviour people: those with 

-
tact with hepatitis B patients (22.8%), 

-

the exact number of infected people is 
not known, and therefore many people 
receive no counselling or treatment or 

Despite the World Health Organi-
zation (WHO) recommendation to 
all countries to start HBV vaccination 
by 1997 [5], in Libya the neonatal 
vaccination programme against HBV 

vaccinated by the vaccination cam-

The Libyan vaccination schedule fol-
lows WHO and Advisory Committee 
on Immunization Practices (ACIP) 
suggestions: 1st dose given at birth, the 

months. The duration of protection 
provided by the vaccine in Libya is 
unknown and this study was carried 
out in order to evaluate the long-term 
protection of hepatitis B vaccine and 
the need for booster doses.

Methods

Sample
The study was performed on 277 
randomly selected children (156 boys 

different areas of Tripoli. This is the 
capital city of Libya and different Libyan 
subgroups are represented in the popu-

recombinant hepatitis B vaccine at the 
birth, after 1 month and after 6 months. 

Ethical approval was obtained from 
the Academy of Graduate Studies in 
Tripoli. All the samples were obtained 
after informed consent had been given; 
as patients were under age, approval was 
obtained from parents.

Data collection
Samples were collected from children 
in Alkadesia medical centre and Algla 
hospital in Tripoli between February 

was taken by venepuncture into hep-
arinized tubes.

Anti-HBsAg quantification was per-
formed at Al-Mubdeoun laboratory in 

separated after clotting using centrifu-
gation. Serum samples were stored at 

Serological analyses were performed 
using bioMérieux mini VIDAS® auto-
mated immunoassay chemistry system. 
BioMérieux VIDAS hepatitis B surface 
antibody (anti-HBs) total quick kit 
was used for the HBV antibody iden-
tification following the manufacturer’s 
instruction. This assay combines an en-
zyme immunoassay sandwich method 
with a final fluorescent detection using 
the enzyme linked fluorescent assay 
technique.

Analysis

-

performed using the software SPSS, ver-

Results

The results collected from the 277 chil-
dren screened for anti-HBs showed that 

mL, which is considered non-protective 

-

(6.8%) did not show a positive response 

1).
Figure 1 shows that the response to 

vaccine (i.e. the percentage of children 

anti-HBs titre declined linearly with age 
-

No significant differences were 
observed in the titre values between 
males and females, either in the re-
sponse to vaccine or in the decrease 
of antibody titres across age groups 
(P P
(Table 1). 

Discussion

This study in Libya showed that only 

did not respond positively to the vac-
cination. This result is slightly higher 
compared with the findings of other 
studies performed in Taiwan, Turkey, 
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The Gambia and Palestine (Gaza) that 
show percentages of non-responders 

be needed to identify the reason for 
lower immune responses (pathology, 
ethnicity, family history, etc.). The total 
positive response to hepatitis B vaccine 

good vaccination coverage in Libya. 
This is in agreement with Egyptian data, 

1 month after vaccination [9], and with 
data reported by the Ministry of Health 

al. in Belgium [11], indicating a positive 

to 95%.
Different factors can affect the 

responsiveness to hepatitis B vaccine 
[12]. In general, variations in immune 
response among individuals, the age of 
the vaccine, differences in manufactur-

dose administration are considered 
the main factors that can affect the re-

al. found that response to vaccination 
was improved with increasing age but 
also that the response was improved by 
increasing the time between doses to 

to this observation, Inskip et al. reported 
that the only additional factor which 
contributed to the response was the 
logarithm of the length of time between 
the first and the second dose of vaccine, 
with a longer interval resulting in a lower 
antibody level. So when there was a 
doubling of the interval between the 

the reduction in antibody level was ap-
proximately 12% [15].

Age-group analysis showed that the 
response to vaccine and the anti-HBs 

cohorts, indicating a decrease in vaccine 
efficacy against infection with time. The 
titre decline observed in this study disa-
grees with a study from The Gambia, 
which is considered an HBV endemic 
country, that concluded that vaccina-
tion early in life can provide long-lasting 
efficacy [15]. In contrast, our findings 
are in agreement with the results of the 
vaccination of Iranian children, which is 
an intermediate prevalence country [1]. 
Research carried out in Egypt showed a 
faster rate in the waning of the titre than 
our finding: 5 years after vaccination 

addition, a study performed in Senegal 

and 6th years of life and the authors 
recommended the introduction of a 

maximize the vaccination effect [16]. In 

Table 1 Distribution of children by hepatitis B surface antibody (anti-HBs) titre 
according to sex and age groups

Sex/age group Anti-HBs titre

< 10 mIU/mL ≥ 10 mIU/mL

No. % No. %

Males

1–3 yrs 3 6.3 45 93.7

4–6 yrs 17 32.1 36 67.9

7–9 yrs 15 51.7 14 48.3

10–12 yrs 16 72.7 6 27.3

Females

1–3 yrs 3 7.5 37 92.5

4–6 yrs 12 26.7 33 73.3

7–9 yrs 8 40.0 12 60.0

10–12 yrs 15 75.0 5 25.0

Both sexes

1–3 yrs 6 6.8 82 93.2

4–6 yrs 29 29.6 69 70.4

7–9 yrs 23 46.9 26 53.1

10–12 yrs 31 73.8 11 26.2

0

25

50

75

100

Ag e (years)

R
T

V
 (%

)

0

1500

3000

4500

6000

T
itr

e 
(m

lU
/m

L
)

1–3 4–6 7–9 10–12

Figure 1 Hepatitis B surface antibody (anti-HBs) titre (black squares) and 
percentage response to vaccine (RTV) (white circles) according to age group of 
children (regression: R2 adjusted = 0.990 and 0.793 for titre and response to 
vaccine respectively)
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general, the findings of previous studies 
suggest that the efficacy of hepatitis 
B vaccine is variable depending on 
the country. This situation could be 
attributed to many reasons including: 
prevalence of hepatitis B disease, dif-
ferences in immune response, ende-
micity, vaccination coverage, timing 
of vaccination, vaccination schedule, 
differences in vaccine synthesis, poor 
vaccine cold-chain storage and vari-
ations in the methods used to assay 

Analyses carried out in Palestine, 
Alaska and The Gambia, which are 
considered highly endemic areas for 
HBV carriers, show a “long term”' per-
sistence of antibody as compared with 
other studies performed in the Islamic 
Republic of Iran, Egypt and Libya 
(this study), which are considered 
areas of intermediate HBV endemic-
ity, and which showed a faster rate of 
antibodies decline. The immunization 
schedule might also play a role in de-
termining anti-HBs levels and the time 
interval between doses appears to af-
fect antibody levels [17]. Concerning 
this point, our results are in agreement 
with the findings of a study done in 

hepatitis B vaccine schedule has been 
adopted, despite researchers recom-
mending a new vaccination schedule 
at 1, 2 and 9 months, to extend the 
persistence of antibody [18]. The 2 
most-used schedules for the hepatitis 
B vaccine are 1, 2 and 12 months and 

al. found that a higher level of pro-
tective anti-HBs was achieved when 
the vaccine dose was administered 

1-month-old infants [19], while Wil-
liams et al. suggested that the persis-
tence of protection for a longer period 
takes place when the first vaccine dose 

The type of vaccine (plasma or yeast-
derived) also plays an important role 

in the response to vaccination and the 
persistence of its effects. Da Villa et 
al. found that the DNA recombinant 
vaccine has a higher titre level (97.6%) 
as compared with plasma-derived vac-

al. found a slightly higher titre with 
plasma-derived vaccine than yeast-
derived vaccine (87.8% and 81.6% 
respectively) [21]. Zuckerman et al. 
suggested that an elevate vaccine dos-
age may lead to the production of high 
levels of anti-HBs [22].

Some studies suggested that by 
beginning the first vaccination dose at 
a later age the persistence of anti-HBs 
might be improved as the prevalence 

found that antibody levels decreased 
most in individuals who received the 

These authors studied the results 
obtained after vaccination had been 

showed a slower rate of decline of the 
titre compared with our study in which 
children received the 1st dose within 
the 1st weeks of life, as recommended 
by ACIP [25].

Research in the Islamic Republic 

-
tion [27].

No significant sex differences were 
observed in our study in the response to 
vaccine or in the decrease of antibody 
titres across age groups. This finding is in 
agreement with other studies, indicating 
that in HBV vaccination programmes 
sex is not a variable that has to be con-
sidered in order to evaluate the efficacy 

Conclusions

This study showed a decreasing 
immunogenicity associated with 

years old were protected only half of 

vaccinated from birth had anti-HBs 

the last dose of vaccine was adminis-
tered. Hepatitis B vaccine is highly im-
munogenic and immunization with 
hepatitis B vaccine in Libya showed 
a high response in infants aged 

to have a beneficial impact on HBV 
transmission in this age group. This 
study strongly suggests that continu-
ation of the hepatitis B immunization 
programme would be beneficial in 
Libya, in line with findings from the 
available literature and the WHO 
recommendations that emphasize 
the importance of administering the 
1st dose of the hepatitis B vaccine 
immediately after birth in order to 
avoid transmission of HBV during 
childhood.

The findings of this research have 
confirmed that the response to hepa-
titis B vaccine disappears over time. 
Therefore a booster dose might be 
necessary for children at least 6 years 
after the first vaccination to ensure 
maximum protection in the period 
of school entry and adulthood. This 
observation must be evaluated de-
pending on the country, the endemic-
ity of the disease and the condition 
and schedule of the immunization 
programme.
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Effect of chronic diseases of lifestyle knowledge on 
readiness for change among long-distance microbus 
drivers in Giza, Egypt
F.A.A. Ibrahim 1 

ABSTRACT Commercial drivers suffer from sedentary lifestyles, poor nutrition and numerous stressors that can 
impact their health. This study aimed to assess the health lifestyle risk level of microbus drivers in Giza, Egypt, and 
to compare their level of readiness for change with their knowledge about chronic diseases of lifestyle, before and 
after an educational intervention. Data were collected from 235 long-distance microbus drivers via a health lifestyle 
assessment questionnaire, pre–post-tests of a health education module, and the readiness for change questionnaire. 
The majority of drivers had high risk scores in the eating habits, exercises/fitness and safety sections. A highly 
significant difference was found in chronic diseases of lifestyle knowledge scores and in readiness for change scores 
before and after the intervention. A positive correlation was found between readiness for change and knowledge 
pre- and post-intervention. Further studies are needed of barriers for drivers to change their health lifestyles.
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235

Effet de la connaissance des maladies chroniques liées au mode de vie sur la disposition au changement chez des 
conducteurs de minibus longue distance à Giza (Égypte)

RĖSUMĖ Les conducteurs de véhicules utilitaires souffrent de sédentarité, d’une mauvaise alimentation et 
de nombreux facteurs de stress qui peuvent avoir des répercussions sur leur santé. La présente étude visait à 
évaluer le niveau de risque sanitaire associé au mode de vie encouru par les conducteurs de minibus à Giza 
(Égypte), et à comparer leur degré de disposition au changement en fonction de leurs connaissances sur les 
maladies chroniques liées au mode de vie, avant puis après une intervention éducative. Les données ont été 
recueillies auprès de 235 conducteurs de minibus longue distance à l’aide d’un questionnaire de santé évaluant 
le mode de vie, de tests réalisés avant et après le module d'éducation sanitaire, et d’un questionnaire évaluant 
la disposition au changement. La majorité des conducteurs ont obtenu des scores de risque élevés pour les 
sections correspondant aux habitudes alimentaires, à l’exercice/la forme physique et à la sécurité. La différence 
était très marquée entre les scores obtenus avant et après l'intervention pour les maladies chroniques liées au 
mode de vie et pour la disposition au changement. Une corrélation positive a été trouvée entre la disposition au 
changement et les connaissances avant et après l’intervention. Des études supplémentaires sont requises pour 
identifier les obstacles qui empêchent les conducteurs de modifier leur mode de vie.
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Introduction 

Chronic diseases of lifestyle (CDL), 
also called noncommunicable diseases, 
are a group of diseases that share risk 
factors such as unhealthy dietary choic-
es, smoking, lack of physical exercise, 
sedentary behaviour and life stresses 
[1,2]. Poor lifestyle choices are strongly 
associated with a higher risk of heart dis-
ease, diabetes, respiratory disease and 

global deaths due to chronic diseases 

global burden of disease to 56%. The 
greatest increase is anticipated in the 
African and Eastern Mediterranean Re-

well above those from communicable 

Certain occupations predispose 
workers to many of these health issues. 
Commercial drivers suffer from sed-
entary lifestyles that affect their state of 
physical fitness, a lack of healthy food 
choices at truck stops leads to poor nu-
trition, while numerous occupational 
stressors can impact their health, lead 
to use and abuse of alcohol and other 
chemical substances or cause fatigue, 
sleep disorders and other conditions 
that have driving safety implications 

-
grammes have been recommended 
to promote regular exercise, healthy 
eating, no smoking and weight control 
in professional drivers [7,11]. Educa-
tion interventions, however, work best if 
they match a person’s state of readiness 
to change. Interventions that are not 
staged to the readiness of the individual 
will be less likely to succeed, while inter-
ventions that try to move a person too 
quickly through the stages of change are 
more likely to create resistance that will 

The aims of the present study were 
to assess the health lifestyle risk level of 
long-distance microbus drivers in Giza, 

Egypt and to compare their level of 
readiness for change with their knowl-
edge about CDL, before and after an 
educational intervention. 

Method

Study design
-

sign the long-distance microbus driv-
ers were assessed initially for health 
lifestyle risk level and then their knowl-
edge about CDL and readiness for 
change were measured and compared 
before and after receiving an interven-
tion in the form of a health education 
module. 

Setting 
The study was carried out from June 

bus station in Giza governorate, Egypt. 
Giza is the third largest city in Egypt 
and is located on the west bank of the 

central Cairo. The city’s population was 

while Giza governorate had 6 272 571 
at the same census. 

Sampling
Permission was sought and received 
from the authority in charge of the bus 

-
pated were recruited to the study by 
convenience sampling. Selection 
of the study participants was done 
during their breaks at the bus station 
and while waiting for passengers. 
The researcher approached drivers, 
introduced her professional affiliation, 
explained the purpose and nature of 
the present study and invited them to 
participate. The criteria for inclusion 
were drivers who had no history of 
CDL included in the intervention of 
the present study (stroke, diabetes, 
cancer, heart diseases or bronchial 
asthma), as verbally reported by the 
study participants.

Tools for data collection
Three tools were used to collect the 
data. In addition, a data sheet was used 
to record the study participants’ soci-
odemographic data: age, marital status, 
level of education, monthly income and 
family size responsible for.

Health lifestyle assessment question-
naire
The health lifestyle assessment ques-

-
sion of one developed by the public 

behaviours in 5 sections with 25 items: 
tobacco, alcohol and other drugs (7 

-
-

ment (5 items); and safety (5 items). 
Each item is scored as: almost always, 
sometimes and almost never. In view of 
the presence of the almost never option, 
it was not felt necessary to make any 
modifications to the tool, even for sec-
tions concerned with alcohol consump-
tion, drug use and exercise that may not 
be applicable or culturally unacceptable 
in this context. The scoring system was 

= may be taking serious and unneces-
sary risks with health and possibly the 
health of others. 

Pre- and post-intervention test
The pre-  and post- intervention 
knowledge test was developed by the 
researcher based on a comprehensive 
literature review to test knowledge 
about the topics included in the health 

and post-test had 2 parts. Part 1 had 

topics of healthy lifestyle aspects: nutri-
tion (51 questions); physical exercises/

-
tions); sleep (7 questions); accident 
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questions); stress manage-
ment (5 questions); and periodical 
self-examination (5 questions). Part 
2 had 66 questions that covered basic 
knowledge and prevention of 5 chronic 

-
tes mellitus (11 questions); cancer 
(26 questions); heart diseases (16 
questions); and bronchial asthma (9 
questions). All questions were scored 

and the cut-off score for an acceptable 

Readiness for change questionnaire 
The third tool was the readiness for 
change questionnaire which was devel-
oped by the Lifestyle Management and 
Nutrition company [19]. It includes 
15 items, with scores interpreted as fol-

changing the way the person looks, feels, 
and performs has become very impor-
tant to him/her and he/she realizes 
that the way he/she is doing things right 

stop thinking and start doing. He/she is 
probably frustrated with the way things 
are, but is afraid that changing the way 
he/she does things will cause more has-
sle and difficulty than just sitting back, 
doing nothing, and continuing to look 
and feel the way he/she does today.”; 

the person really wants to change. Is this 
true? Is he/she simply toying with the 
idea of improving his/her physical activ-
ity habits and eating habits? If so, he/she 
is not really ready to make a change.” 

heart disease, high blood pressure or 
diabetes) was modified within the same 
meaning to suit the study participants’ 
criteria. 

Pilot study 

study participants to assure clarity 
and understanding of the tools. It also 
helped in the estimation of the time 
needed to fill the data collection tools. 

Accordingly, some minor modifications 
were made to the tools. 

Fieldwork
Three structured interviews were con-
ducted at the bus station after making 
appointments by phone call to select 
the most suitable time for drivers and 
to ensure their readiness, concentration 
and feeling at ease. These interviews 
were approached and handled in groups 
or individuals, depending on the work 
circumstances at the time of interview

The first interview was the orien-
tation by the researcher for the study 
participants. For ethical considera-
tions; during this orientation session 
a clear explanation of the nature and 
the aims of the study were given to the 
drivers to obtain their informed verbal 
consent which included their rights for 
privacy and confidentiality. Question-
naires were completed anonymously 
for confidentiality. At this interview the 
individual and sociodemographic ques-
tionnaires were completed by partici-
pants and the health lifestyle assessment 
and the readiness for change question-
naires were applied by the researcher. 
The pre-test of CDL knowledge was 
given to the drivers to complete at home 
and they were asked to return it to the re-
searcher at the second interview which 
was 1 week after the first interview. 

During the second interview, the 
pre-test questionnaire was taken from 
the driver, and then the study partici-
pants received the Arabic language ma-
terials of the health education module 
(intervention) in the form of booklet 
illustrated with pictures.  Participants 
also received CD containing video films 
if they confirmed the availability of a 
computer at home or another setting to 
watch it. The module was demonstrated 
to participants and conducted through 
self-learning, with continuous guid-
ance and follow-up of the researcher by 
phone or during fieldwork at the study 
setting.

At the third interview, which was 

the second interview depending on the 
drivers’ pace of self-learning, the post-
intervention knowledge and readiness 
for change questionnaires were com-
pleted again by participants. 

The health lifestyle assessment and 
readiness for change questionnaires 
were delivered by the researcher using 

tests and the health education module 
(intervention) were available in simple, 
understandable and common Arabic 
language for personal use by the study 
participants. Each interview took an 

the data collection tools. 

Statistical design
The data collected were tabulated 

and analysed using SPSS, version 16. 
Descriptive and inferential statistics 
were carried out including frequencies, 
percentages, chi-squared test, paired 
t-test and correlations. The level of sig-
nificance was set at 5%.

Results

Background characteristics
The ages of the study sample were 

education, more than half of the sample 
had basic education (55.7%), while oth-
ers had achieved diploma or university 
level. Their mean monthly income was 
Egyptian pounds (LE) 1555. Nearly 
three-quarters of the study participants 

-
ily members, while the remainder were 

The majority of them were married 
(75.7%), while only a few were divorced 
or widowed (Table 1).

Healthy lifestyle assessment 
Table 2 shows the results in the 5 
sections of the health lifestyles ques-
tionnaire according to age group. 
For tobacco, alcohol and other drugs 
the lifestyles of the great majority of 



EMHJ

998

participants in the 
years were rated as excellent and good, 

participants were rated excellent and 
good, with a significant difference be-
tween the age groups in this section (P 

habits the whole sample in both age 
groups scored at the risky level. In the 
exercises/fitness item, the majority 
of both groups were classified at the 
serious level, while others were rated as 
risky. On the stress management sec-
tion around half of each group scored 
between excellent and good. In the 
section on safety a majority of both 
groups were rated at the risky level, 
while a minority had an excellent level, 
with more of the older age groups scor-
ing excellent than the younger group 
(P

Table 1 Sociodemographic characteristics of the study participants (n = 235)  

Variable No. %

Age (years)
20–< 40 130 55.3
40–60 105 44.7

Level of education
Basic education (completed 9th grade school) 131 55.7
Diploma 74 31.5
University 30 12.8

Monthly income (LE)
1000 –< 1500 150 63.8
1500–< 2000 83 35.3
≥ 2000 2 0.9

Family size responsible for
3–5 55 23.4
6–8 171 72.8
≥ 9 9 3.8

Marital status
Single 42 17.9
Married 178 75.7
Divorced 7 3.0
Widowed 8 3.4

LE = Egyptian pounds.

Table 2 Health lifestyle risk level of participants pre-intervention in each section of the health lifestyle questionnaire by age group

Section/Health lifestyle risk level Age group (years) P-value

20–< 40  (n = 130) 40–60  (n = 105)

No. % No. %

Tobacco, alcohol & other drugs

Excellent 59 45.4 44 41.9 < 0.05a

Good 65 50.0 61 58.1
Risky 6 4.6 0 0.0
Serious 0 0.0 0 0.0

Eating habits n/a
Excellent 0 0.0 0 0.0
Good 0 0.0 0 0.0
Risky 130 100.0 105 100.0
Serious 0 0.0 0 0.0

Exercises/fitness 0.342b

Excellent 0 0.0 0 0.0
Good 0 0.0 0 0.0
Risky 30 23.1 21 20.0
Serious 100 76.9 84 80.0

Stress management 0.499b

Excellent 68 52.3 54 51.4
Good 62 47.7 51 48.6
Risky 0 0.0 0 0.0
Serious 0 0.0 0 0.0

Safety 0.018b

Excellent 7 5.4 15 14.3
Good 0 0.0 0 0.0
Risky 123 94.6 90 85.7
Serious 0 0.0 0 0.0

aChi-squared test; bFisher exact test.  
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Table 3 Scores of participants (n = 235) on individual readiness for change items and overall level of readiness for change pre- 
and post-intervention 

Readiness for change itemsa (scores) % of drivers

Pre-intervention Post-intervention

3. Do you think that due to normal ageing, it’s usual to take medications for heart 
disease, high blood pressure or type 2 diabetes that you don’t have to take when you 
are younger?

Yes, I will be on 2 or more of these medications (+3) 77.0 13.2

Yes, I will keep out only on 1 of these medications (+1) 13.6 2.6

No, I will keep myself healthy, so I will not be on any of these medications (–3) 9.4 84.3

4. How do you explain the fact that you’re in worse shape than when you were younger 
but haven't changed your habits at all?

I think it’s my family history (+1) 0.0 35.7

I think it’s that I’m less active (+3) 0.0 0.0

I think it's a natural consequence of aging (–1) 58.7 0.4

I don't know why it's happening (0) 40.9 63.8

6. Are you willing to join a gym today?

Yes (+3) 68.1 35.7

No (–3) 31.9 64.3

7. If someone told you that you’d need to throw away all the foods in your cupboards 
today and go shopping for different foods that are more appropriate to your goal, 
would you do it?

Yes (+5) 98.7 49.8

No (–5) 1.3 50.2

8. If an expert presents some information on diet and exercise that contradicts what 
you currently believe, what approach will you take?

Keep an open mind and give it a try (+3) 85.5 34.5

Ask a friend (0) 0.0 0.0

Ignore the advice (–3) 14.5 65.5

11. Are you ready to spend less time with people who offer little or no social support for 
your goals while spending more time with those who do offer support?

Yes (+5) 88.1 47.2

No (–5) 11.9 52.8

13. If a friend or loved one suggests that you don’t have what it takes to get into great 
shape because you’ve failed before or for some other reason, what will be your 
response?

I can do it (+2) 37.9 22.1

I know I've got to make some changes but I'll take it one day at a time (+5) 27.7 7.7

Maybe I can't do it (–5) 34.5 70.2

14. Are you willing to wake up in the morning a bit earlier and stay up at night a bit 
later to accomplish your goals?

Yes (+5) 88.1 30.2

No (–5) 11.9 69.8

15. Are you willing to do at least 5 hours of physical activity each week?

Yes (+5) 88.1 11.9

No (–5) 11.9 88.1

Overall level of readiness for change (score) b

“It’s important for the person to stop thinking and start doing” (–20 to +20) 11.9 100.0

“It doesn’t look like the person really wants to change” (–61 to –21) 88.1 0.0
aOnly items that showed significant changes between pre- and post-intervention are shown (numbers 3, 4, 6, 7, 8, 11, 13, 14 and 15). The remaining items (numbers 1, 2, 5, 
9, 10 and 12) were unchanged pre- and post-intervention. 
bPaired t-test: t = –41.59, P < 0.001.  
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Readiness for change

change and the percentage responses 
pre- and post-intervention for indi-
vidual items that showed significant 
changes. In terms of overall readiness 
for change before the intervention the 
majority of the study sample (88.1%) 
had total scores in the lowest category, 

person really wants to change”), while 

After the intervention, all the study 
participants scored in the intermediate 

readiness for change (“It’s important 
for the person to stop thinking and start 
doing”), which was a highly significant 
improvement in readiness for change 
scores before and after the intervention 
(t P

Chronic diseases of lifestyle 
knowledge

chronic diseases of lifestyle knowledge 
pre- and post-intervention. The total 
mean of the CDL knowledge score in 

was considerably less than the cut-off 

test the total mean knowledge score 
showed a highly significant improve-

t P ≤ 

Correlation between 
readiness for change and level 
of knowledge

A positive correlation between the readi-
ness for change scores and CDL knowl-
edge scores pre- and post-intervention 
was shown (P

Discussion 

Due to their unhealthy lifestyles and 
lack of good nutritional options while 
travelling, truck drivers are categorized 
as one of the unhealthiest populations 

Researchers in China have also found 
that commercial drivers who work long 
days, in a high stress environment, re-
maining sedentary for long periods of 
time and lacking quality food options, 
suffered from poor nutrition and diet, 
in addition to irregular sleeping patterns 
[7]. Another study of a young male 
population of professional bus drivers 
revealed a high frequency of cardiovas-
cular risk factors, such as obesity, as well 
as contributing functional characteris-

the present study the responses to the 

Table 4 Mean pre–post-test intervention scores among the study participants (n = 235) on knowledge about chronic diseases 
of lifestyle (CDL)

Knowledge section/item Drivers’ scores

Pre-intervention Post-intervention

Mean (SD) Mean (SD)

Knowledge about healthy lifestyles 

Nutrition (proper diet, weight management and keeping cholesterol 
normal level) 6.1 (4.9) 49.1 (3.3)

Physical exercises and fitness 3.1 (3.3) 26.3 (1.4)

Tobacco 3.4 (3.8) 32.4 (1.5)

Alcohol consumption 0.2 (0.5) 4.0 (0.0)

Sexually transmitted diseases prevention 3.4 (2.3) 31.8 (0.6)

Sleep 0.8 (1.0) 7.0 (0.0)

Accident and injuries prevention 5.0 (3.5) 41.0 (0.0)

Personal and general hygiene 2.2 (1.9) 2.2 (1.9)

Stress management 0.7 (0.7) 4.9 (0.4)

Periodical self-examination 0.4 (0.8) 4.9 (0.3)

Total mean of healthy lifestyle items 25.3 (17.7) 203.7 (4.7)

Knowledge about chronic diseases

Stroke prevention 0.4 (0.6) 4.0 (0.0)

Diabetes mellitus prevention 1.3 (1.2) 10.9 (0.5)

Cancer prevention 2.6 (2.2) 25.1 (2.4)

Heart disease prevention 1.2 (1.4) 15.0 (1.9)

Bronchial asthma prevention 0.6 (0.8) 8.7 (0.96)

Total mean of chronic diseases items 6.0 (5.1) 63.7 (4.0)

Total mean of CDL knowledge items 31.3 (21.8) 209.7 (7.8)

Paired t test: t = 158.0, P ≤ 0.001. 
SD = standard deviation.
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sections on eating habits, exercises/
fitness and safety revealed a risky level of 
health lifestyles among microbus driv-
ers in Egypt. 

Readiness for change was low 
before the intervention for more than 
88% of respondents. Many barriers 
may influence drivers’ motivation and 
consequently their readiness for change 
directed towards healthy lifestyles. The 
barriers in the present study could in-
clude low income and poor knowledge 
concerning healthy lifestyles before the 
intervention. Low income could deter 
drivers from eating quality meals, from 
practising exercise regularly or even 
from maintaining their vehicle’s safety, 
and could lead to higher workload 
hours which affect their rest and sleep 
patterns. Meanwhile, the low knowl-
edge level regarding healthy lifestyles, 
CDL and prevention may create nega-
tive attitudes, careless behaviour and 
feelings of worthlessness that are clearly 
mirrored in the safety risk finding. 

Knowledge about chronic diseases 
of lifestyle was poor pre-intervention, 
but increased significantly after driv-
ers had received the health education 
module. Drivers need to have better 
access to health education resources 
and technology; interventions to reduce 

risk factors and prevent chronic disease 

Researchers have proposed that behav-
iour change coaching complements dis-
ease education coaching programmes, 
which are considered vital but alone do 
not necessarily translate into successful 
self-management strategies and are not 
sufficient for the development of the 
long-term behaviour change required in 

authors have suggested that “tailoring a 
lifestyle intervention to a person’s stage 
of change may enhance its effectiveness 
in changing diet and exercise behav-

adherence to health-related lifestyle 
changes is less than satisfactory; thus 
interventions that aim to achieve health 
behaviour change need to be appropri-
ate to the client’s readiness to make 
the required change. Clients without 
chronic conditions or those at risk of 
developing a chronic condition also 
need personal skills to be full partners 

Knowledge regarding CDL and 
their prevention as well as healthy life-
styles was improved post-intervention 
in the present study sample. Also, a 
significant positive correlation between 
the level of CDL knowledge and level of 

Table 5 Correlation between scores on readiness for change and level of knowledge among the study participants (n = 235)  

Variables/test Readiness for change Knowledge level

Pre-intervention Post-intervention Pre-intervention Post-intervention

r P-value r P-value r P-value r P-value

Readiness for change

Pre-intervention 1.00 0.73 < 0.01 –0.23 < 0.01 –0.04 0.58

Post-intervention 0.73 < 0.01 1.00 –0.29 < 0.01 –0.09 0.16

Knowledge level

Pre-intervention –0.23 < 0.01 –0.29 < 0.01 1.00 0.69 < 0.01

Post-intervention –0.04 0.581 –0.09 0.16 0.69 < 0.01 1.00
Pearson correlations, 2-tailed.

-
tion was shown. The intervention was 
based on a self-learning booklet which 
each driver received and was encour-
aged to study without any obligations 
or restrictions. Hence, the information 
was self-managed with the researcher as 
facilitator. We conclude that availability 
of health information for long-distance 
microbus drivers at their work site may 
be valuable for health promotion and 
disease prevention. 

To sum up, the majority of the mi-
crobus drivers in this study recorded 
risky scores regarding eating habits, 
exercises/fitness and safety. A positive 
correlation was found between the lev-
els of CDL knowledge and readiness for 
change among the drivers before and 
after the educational intervention. Fur-
ther research is needed to implement 
such interventions on different vehicles 
drivers, by investigating job attributes 
that hinder readiness for change in their 
health lifestyles. 
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Lifetime and current waterpipe use among 
adolescents in Tehran, Islamic Republic of Iran
A. Baheiraei,1,2 Z. Hamzehgardeshi,3,4 M.R. Mohammadi,5 S. Nedjat 6 and E. Mohammadi 7

ABSTRACT Waterpipe use among Iranian adolescents has become a matter for concern. A descriptive, cross-
sectional community-based survey was performed in 2010 to determine the prevalence of waterpipe use and 
associated factors among Iranian adolescents in Tehran, Islamic Republic of Iran. After multi-stage, random 
cluster sampling 1201 adolescents aged 15–18 years old responded to a questionnaire based on the Youth Risk 
Behavior Surveillance. The prevalence of current waterpipe smoking (at least once in the previous 30 days) was 
28.0%, significantly higher among males (34.8%) than females (21.4%). A total of 45.1% of adolescents reported 
lifetime use (ever use) of waterpipes and 34.2% had ever shared a waterpipe. In multivariate logistic regression 
analysis the significant correlates of current waterpipe use for both males and females were having smokers 
among friends and family members, while for males, older age and educational failure were also risk factors.
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Usage de la pipe à eau, présente ou passée, chez des adolescents de Téhéran (République islamique d’Iran)

RÉSUMÉ L’usage de la pipe à eau chez les adolescents iraniens est devenu préoccupant. Une enquête 
transversale descriptive a été menée dans la communauté en 2010 afin de déterminer la prévalence de l’usage de 
la pipe à eau et les facteurs associés chez des adolescents iraniens à Téhéran (République Islamique d’Iran). Dans 
un échantillonnage aléatoire en grappes à plusieurs degrés, 1201 adolescents âgés de 15 à 18 ans ont répondu 
à un questionnaire inspiré  du Youth Risk Behavior Surveillance System (Système de surveillance des facteurs de 
risque chez les jeunes). La prévalence de l’usage de la pipe à eau  au moment de l'étude (au moins une fois au 
cours des 30 derniers jours) était de 28,0 %, mais la consommation des hommes était très supérieure à celle des 
femmes (34,8 % contre 21,4 %). Au total, 45,1 % des adolescents ont rapporté avoir déjà utilisé une pipe à eau dans 

leur vie et 34,2 % déclaraient l’avoir déjà partagée avec d'autres. À l'analyse de régression logistique multivariée, 
les corrélats significatifs d’une utilisation actuelle de la pipe à eau pour les hommes comme pour les femmes 
étaient d’avoir des fumeurs parmi leurs amis et les membres de leur famille, tandis que pour les hommes, un âge 
plus avancé et l’échec scolaire étaient également des facteurs de risque.
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Introduction

In recent years, the use of waterpipes 
for smoking tobacco has increased in 
many parts of the world, especially in 
the Eastern Mediterranean Region 
[1]. Waterpipe use is related to social, 
cultural and traditional factors and is 
more socially acceptable than cigarette 

smoking among youth in Middle 
Eastern countries, and recent observa-
tions have suggested that this propor-

of the Global Youth Tobacco Survey 
(GYTS) showed that current waterpipe 

Outside the Middle East, waterpipe use 
was reported to be 11% in Florida and 
7% among 12th graders in Arizona in 

Many waterpipe users believe that 
waterpipe smoking is less harmful 

-
ous studies, however, have shown that 
it is addictive and is associated with 

recent systematic review of the effects 
of waterpipe smoking showed that it 
increases the risk of lung cancer, res-
piratory diseases and low birth weight 
by more than 2-fold [17]. Another 
systematic review reported that water-
pipe use, similar to smoking cigarettes, 
contributes to the development of 
chronic obstructive pulmonary dis-

Waterpipe use among Iranian ado-
lescents has become a matter for con-
cern. Previous studies among Iranian 
adolescents showed that the preva-
lence of current waterpipe smoking 
was 25.7%, with a higher prevalence 
among male than female respondents. 
Moreover, the prevalence of ever use 
and current use of waterpipes among 

present study was performed due to 

the lack of information available about 
the prevalence of waterpipe smok-
ing and the associated factors among 
middle-age adolescents in developing 
countries, and the lack of population-
based studies examining waterpipe 
use among adolescents in the Islamic 
Republic of Iran. For example, a study 
was conducted in intermediate and 
high schools in Tehran municipal dis-

waterpipe tobacco use among Iranian 
university students in 2 major universi-
ties in the south of the country [22].

Tehran with a population of 8 mil-
lion people is the capital of Islamic 
Republic of Iran. Most of the Tehran 
population lives in the city and more 

are aged < 25 years. Since no previous 
studies have been based on adolescent 
populations in Tehran the trend of 
adolescent waterpipe use is unknown. 
Therefore, the current study was per-
formed to determine the prevalence 
of waterpipe use and the associated 
factors in a study population repre-

the metropolitan area of Tehran.

Methods

A population-based, cross-sectional 

adolescents in Tehran, Islamic Republic 

Sample and procedures
The subjects were adolescents living in 
ordinary households in the 22 munici-
pal districts of Tehran. The study popu-
lation was derived through multistage 
cluster sampling. The blocks were con-
sidered as clusters and were randomly 
selected in proportion to the estimated 

-
holds were selected from each cluster 
using systematic sampling. From each 

which 1 or more adolescent boys aged 

method was used and for every female 
adolescent, a male adolescent was re-
cruited. In addition, adolescents were 
assured that their information would 
remain confidential. The questionnaires 
were self-administered.

Measures
The research team developed a soci-
odemographic questionnaire and a 
waterpipe use questionnaire for use in 
this study. Waterpipe use was assessed 

a waterpipe (even only 1 or 2 puffs)?”, 

times have you used a waterpipe?” 
and “Have you ever shared a water-
pipe?” The sociodemographic and 
waterpipe-use questionnaires were 
administered to adolescents.

Data used in the analysis included 

lifetime waterpipe use; current water-

and waterpipe sharing. The overall 
prevalence of lifetime waterpipe use 
was defined as the percentage of ado-
lescents who had any experience of 
ever using a waterpipe. Current water-
pipe use was defined as the percentage 
of adolescents who had smoked on at 

survey.
The lifetime and current water-

pipe use were defined based on the 
Youth Risk Behaviors System Surveil-

factor analysis, 12 economic variables 
(having a vacuum cleaner, separate 
kitchen, computer, washing machine, 
bath, freezer, dishwasher, private 
car, mobile phone, colour television, 
any type of video equipment and 
home telephone) were considered. 
The resulting variable was defined as 
wealth index and was divided into 
quintiles according to the percent-

-
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Statistical analysis
-

tionnaires were analysed using SPSS, 
version 16 for Windows and Stata, 

determined. The prevalence rate was 
presented with 95% confidence intervals 
(CI). The chi-squared test was used for 

was carried out, reporting crude odds 
ratios (OR) with 95% CI. Variables with 
P -
tivariate (backwards) logistic regression 
model to determine factors influencing 
waterpipe use. Lifetime and current wa-
terpipe use were considered as depend-
ent variables, and age, educational level, 
school type, social class, wealth index, 
parents’ educational level, parental con-
trol on adolescent activity, use of punish-
ment by parents, parents prefer sons to 
daughters, history of consulting about 
risk behaviours with experts, parental 
supervision on adolescent friend selec-
tion, family decision-making pattern, 
educational success, interest in educa-
tion, adequacy of family income and 
having a waterpipe user among friends 
and family members were considered as 
independent variables. The results of the 
multivariate analysis were presented as 
adjusted OR with 95% CI and P-values. 
In all analyses, P
indicate statistical significance.

Results

Prevalence of lifetime and 
current waterpipe use

(ever use) of the waterpipe (Table 1). 
Prevalence of lifetime waterpipe use 
among male respondents was nearly 
double that of females (OR = 1.66; P < 

who had experienced waterpipe smoking, 

prevalence of having ever shared a water-
pipe among the current waterpipe users 
was 79.5%. Among these adolescents, 

sharing a waterpipe with friends was the 
most prevalent type of activity.

The prevalence of current waterpipe 
smoking among the total participants 

P

among males and 1.5% among females) 
(OR = 2.96; P

and 28.9% among females) (P

Bivariate analysis
-

graphic characteristics of the adolescents 
by sex and lifetime and current waterpipe 
use. The mean age of the adolescents was 
16.7 (SD 1.1) years.

Lifetime waterpipe use
The results of the bivariate analysis in 
the female respondents indicated sig-
nificant relationships between lifetime 
waterpipe use and educational failure 
(P
index (P
control (P
levels of parental supervision (P
the use of punishment by their parents 
(P
family members (P
(P -
lescents there were significant relation-
ships between lifetime waterpipe use 
and older age (P
of school (P
(P
(P
(P
control (P
the family by people other than the par-
ents and children (P
smokers among family members (P < 

P

Current waterpipe use
The results of the bivariate analysis in the 
female respondents showed significant 
relationships between current waterpipe Ta
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Table 2 Sociodemographic characteristics by sex and lifetime waterpipe use in the survey respondents

Variable Lifetime waterpipe use in females Lifetime waterpipe use in males

No Yes Crude OR (95% CI) No Yes Crude OR (95% CI)

No. % No. % No. % No. %

Age (years)

15 68 18.6 39 16.7 1 101 35.3 35 11.6 1

16 84 23.0 44 18.9 0.91 (0.53–1.65) 75 26.2 54 17.9 2.08 (1.24–3.49)**

17 100 27.3 72 30.9 1.26 (0.76–2.06) 60 21.0 74 24.5 3.56 (2.13–5.95)**

18 114 31.1 78 33.5 1.19 (0.73–1.94) 50 17.5 139 46.0 8.02 (4.86–13.3)**

Educational status

Student 331 91.9 214 94.7 1 267 94.3 263 88.0 1

Dropout 29 8.1 12 5.3 0.71 (0.35–1.45) 16 5.7 36 12.0 2.44 (1.30–4.56)**

School type

Public 237 72.9 145 69.0 1 135 51.7 155 59.4 1

Private 88 27.1 65 31.0 1.08 (0.68–1.72) 126 48.3 106 40.6 0.71 (0.47–1.06)

Educational success

Yes 253 75.3 184 82.9 1 244 84.2 188 67.4 1

No 83 24.7 38 17.1 0.63 (0.41–0.97)* 42 15.8 91 32.6 2.58 (1.71–3.91)**

Interest in education

Yes 223 69.5 154 71.6 1 214 81.7 150 59.3 1

No 98 30.5 61 28.4 1.21 (0.98–2.45) 48 18.3 113 40.7 2.73 (1.80–4.14)**

Social class

Upper 2 0.6 2 0.9 1 0 0.0 4 1.4 1

Middle 234 65.9 180 79.3 0.77 (0.11–5.51) 193 68.9 204 69.4 0.34 (0.06–1.93)

Working 94 26.5 37 16.3 0.39 (0.50–2.90) 74 26.4 63 21.4 0.21 (0.04–1.04)

Lower 25 7.0 8 3.5 0.27 (0.03–2.36) 13 4.6 23 7.8 0.26 (0.06–1.26)

Wealth index

Richest 81 22.9 34 15.1 1 60 21.2 55 19.7 1

Rich 83 23.4 44 19.6 1.26 (1.83–2.17) 53 18.7 36 12.9 0.74 (0.42–1.30)

Intermediate 45 12.7 28 12.4 1.48 (0.80–2.75) 37 13.1 42 15.1 1.24 (0.70–2.20)

Poor 70 19.8 55 24.4 1.87 (1.10–3.19)* 56 19.8 66 23.7 1.29 (0.77–2.14)

Poorest 75 21.2 64 28.4 2.03 (1.21–3.42)** 77 27.2 80 28.7 1.13 (0.70–1.83)

Adequacy of family income

Inadequate 40 11.9 20 9.0 1 24 9.4 47 16.8 1

Approximately 
adequate 211 62.8 142 64.0 0.95 (0.64–1.41) 156 60.9 151 54.8 0.91 (0.62–1.33)

Adequate 85 25.3 60 27.0 0.71 (0.38–1.33) 76 29.7 81 29.0 1.84 (1.03–3.29)*

Father’s educational level

High school 131 36.6 75 32.9 1 118 42.0 140 47.3 1

University 80 22.3 69 30.1 1.54 (0.99–2.36) 94 33.5 76 25.7 0.69 (0.47–1.02)

Secondary 74 20.7 45 19.7 1.08 (0.68–1.73) 44 15.7 39 13.2 0.76 (0.46–1.24)

Primary 57 15.9 35 15.3 1.09 (0.66–1.82) 17 6.0 27 9.1 1.35 (0.70–2.61)

Illiterate 16 4.5 5 2.2 0.56 (0.20–1.58) 8 2.8 14 4.7 1.49 (0.60–3.68)

Mother’s educational level

High school 132 37.0 90 39.3 1 111 39.8 132 44.1 1

University 65 18.2 53 23.1 1.20 (0.76–1.89) 68 24.4 63 21.1 0.62 (0.14–2.84)

Secondary 72 20.2 46 20.1 0.94 (0.60–1.49) 55 19.7 48 16.1 0.77 (0.50–1.18)

Primary 63 17.6 32 14.0 0.75 (0.45–1.24) 25 9.0 35 11.7 0.72 (0.46–1.15)

Illiterate 25 7.0 8 3.5 0.47 (0.20–1.09) 20 7.2 21 7.0 1.16 (0.65–2.06)
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use and older age (P -
vate schools (P -
ers among friends (P
members (P

the males bivariate analysis showed sig-
nificant relationships between current 
waterpipe use and older age (P
dropping out of school (P

levels of parental supervision (P
educational failure (P
smokers among family members (P < 

P

Table 2 Sociodemographic characteristics by sex and lifetime waterpipe use in the survey respondents (concluded) 

Variable Lifetime waterpipe use in females Lifetime waterpipe use in males

No Yes Crude OR (95% CI) No Yes Crude OR (95% CI)

No. % No. % No. % No. %

Family decision-making 
pattern

Father & 
mother 170 47.5 107 48.4 1 144 51.6 127 43.3 1

Entire family 72 20.1 45 20.4 0.70 (0.28–1.75) 50 17.9 55 18.8 2.41 (1.01–5.77)*

Other people 16 4.5 7 3.2 0.99 (0.64–1.55) 8 2.9 17 5.8 1.25 (0.79–1.96)

Mother 21 5.9 24 10.9 1.82 (0.96–3.42) 12 4.3 11 3.8 1.04 (0.44–2.44)

Father 79 22.1 38 17.2 0.76 (0.48–1.21) 65 23.3 83 28.3 1.45 (0.97–2.17)

Parental control

Intermediate 107 29.9 108 47.8 1 151 53.4 106 35.9 1

High 230 64.2 101 44.7 0.64 (0.31–0.64)** 69 24.4 25 8.5 0.52 (0.31–0.87)*

Low 21 5.9 17 7.5 0.99 (0.34–2.92) 63 22.3 164 55.6 2.85 (1.79–4.54)**

Parental 
supervision

Intermediate 162 45.1 99 44.0 1 122 43.4 99 33.1 1

Very high 37 10.3 11 4.9 0.49 (0.24–0.99)* 30 10.7 26 8.7 1.07 (0.59–1.92)

High 73 20.3 38 16.9 0.85 (0.54–1.36) 80 28.5 62 20.7 0.96 (0.63–1.46)

Low 59 16.4 43 19.1 1.19 (0.75–1.90) 32 11.4 71 23.7 2.73 (1.67–4.48)**

Very low 28 7.8 34 15.1 1.99 (1.14–3.48)* 17 6.0 41 13.7 2.97 (1.59–5.55)**

Parents’ use of 
punishment a

No 275 77.2 146 64.3 1 165 58.9 183 61.8 1

Yes 81 22.8 81 35.7 0.53 (0.37–0.77)** 115 41.1 113 38.2 1.13 (0.81–1.58)

Parents prefer 
sons to daughters

No 28 80.1 174 77.3 1 181 66.1 176 62.4 1

Yes 70 19.9 51 22.7 1.18 (0.78–1.77) 93 33.9 106 37.6 1.17 (0.83–1.66)

History of consultation b

No 246 71.9 145 65.9 1 166 59.7 192 67.4 1

Yes 96 28.1 75 34.1 0.75 (0.52–1.09) 112 40.3 93 32.6 1.39 (0.99–1.97)

Having waterpipe user (s) 
among family

No 255 70.8 95 41.1 1 242 87.1 181 60.5 1

Yes 105 29.2 136 58.9 3.48 (2.46–4.92)** 36 12.9 118 39.5 4.38 (2.88–6.67)**

Having waterpipe user (s) 
among friends

No 231 63.8 69 30.1 1 149 52.7 58 19.4 1

Yes 131 36.2 160 69.9 4.09 (2.87–5.38)** 134 47.3 241 80.6 4.62 (3.19–6.69)**

*P ≤ 0.05; **P ≤ 0.01; ***P ≤ 0.001. 
aThe most common type of punishment used by the parents was verbal punishment; bHaving consultation with a teacher or another adult about risk behaviours. 
Missing data were excluded. 
OR = odds ratio; CI = confidence interval.
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Multivariate logistic regression
The results of the multivariate logistic 
regression analysis are shown in Tables  

Lifetime waterpipe use
The results of the multivariate logistic re-
gression analysis in the female respond-
ents indicated significant relationships 

between lifetime waterpipe use and the 
use of punishment by the parents (P < 

expert (P

Table 3 Sociodemographic characteristics by sex and current waterpipe use in the survey respondents

Variable Current waterpipe use in females Current waterpipe use in males

No Yes Crude OR (95% CI) No Yes Crude OR (95% CI)

No. % No. % No. % No. %

Age (years)

15 20 20.4 19 14.6 1 (ref.) 20 22.5 13 6.3 1 (ref.)

16 21 21.4 21 16.2 2.28 (1.03–5.04)* 15 16.9 39 18.9 4.00 (1.60–10.0)**

17 33 33.7 38 29.2 1.21 (0.55–2.65) 20 22.5 52 25.2 4.00 (1.68–9.53)**

18 24 24.5 52 40.0 1.05 (0.44–2.52) 34 38.2 102 49.5 4.62 (2.08–10.3)**

Educational status

Student 96 99.0 116 92.8 1 (ref.) 85 96.2 171 83.7 1 (ref.)

Dropout 1 1.0 9 7.2 7.45 (0.93–9.84) 3 3.4 33 16.2 5.47 (1.63–8.37)**

School type

Public 72 75.0 72 64.9 1 (ref.) 49 58.3 103 60.2 1 (ref.)

Private 24 25.0 39 35.1 2.50 (1.12–5.58)* 35 41.7 68 39.8 1.08 (0.57–2.04)

Educational success

Yes 84 88.4 99 79.8 1 (ref.) 69 82.1 115 60.2 1 (ref.)

No 11 11.6 25 20.2 1.93 (0.90–4.15) 15 17.9 76 39.8 3.04 (1.62–5.70)**

Interest in education

Yes 67 69.8 85 72.6 1 (ref.) 56 68.3 91 54.8 1 (ref.)

No 29 30.2 32 27.4 1.93 (0.90–4.15) 26 31.8 75 45.1 1.73 (0.96–3.13)

Social class

Upper 0 0.0 2 1.6 1 (ref.) 1 1.1 3 1.5 1 (ref.)

Middle 79 81.4 97 77.6 0 (0) 59 67.8 140 69.7 0.79 (0.08–7.60)

Working 16 16.5 20 16.0 0 (0) 21 24.1 41 20.4 0.65 (0.06–6.65)

Lower 2 2.1 6 4.8 0 (0) 6 6.8 17 8.5 0.67 (0.05–8.16)

Wealth index

Richest 16 16.7 17 13.6 1 (ref.) 19 22.9 34 17.8 1 (ref.)

Rich 21 21.9 23 18.4 1.45 (0.62–3.41) 10 12.0 25 13.1 1.40 (0.56–3.52)

Intermediate 15 15.6 13 10.4 1.65 (0.69–3.96) 9 10.8 33 17.3 2.05 (0.81–5.18)

Poor 20 20.8 35 28.0 0.82 (0.30–2.24) 22 26.5 44 23.0 1.12 (0.52–2.39)

Poorest 24 25.0 37 29.6 1.03 (0.42–2.54) 23 27.7 55 28.8 1.34 (0.64–2.81)

Adequacy of family 
income

Inadequate 9 9.5 12 9.8 1 (ref.) 15 17.6 32 17.1 1 (ref.)

Approximately 
adequate 64 67.4 73 59.3 0.86 (0.34–2.16) 43 50.6 101 54.0 1.10 (0.54–2.24)

Adequate 22 23.2 38 30.9 1.29 (0.47–3.56) 27 31.8 54 28.9 0.94 (0.44–2.02)

Father’s educational level

High school 39 39.8 36 28.6 1 (ref.) 38 44.8 99 48.5 1 (ref.)

University 29 29.6 37 29.4 1.75 (0.00–2.02) 24 28.2 50 24.5 0.77 (0.42–1.42)

Secondary 16 16.3 28 22.2 1.55 (0.68–3.53) 10 11.8 28 13.7 1.04 (0.46–2.35)

Primary 14 14.3 20 15.9 1.90 (0.88–4.09) 10 11.8 16 7.8 0.59 (0.25–1.43)

Illiterate 0 0.0 5 4.0 1.38 (0.71–2.70) 3 3.5 11 5.4 1.36 (0.36–5.16)
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Table 3 Sociodemographic characteristics by sex and current waterpipe use in the survey respondents (concluded)

Variable Current waterpipe use in females Current waterpipe use in males

No Yes Crude OR (95% CI) No Yes Crude OR (95% CI)

No. % No. % No. % No. %

Mother’s 
educational level

High school 40 41.2 49 38.9 1 (ref.) 38 43.1 90 44.1 1 (ref.)

University 28 28.9 23 18.3 1.35 (0.00–1.91) 20 22.7 40 19.6 0.84 (0.44–1.63)

Secondary 20 20.6 25 19.8 1.94 (0.80–4.72) 10 11.4 38 18.6 1.60 (0.72–3.54)

Primary 9 9.3 21 16.7 1.04 (0.51–2.14) 15 17.0 20 9.8 0.56 (0.26–1.21)

Illiterate 0 0.0 8 6.3 0.69 (0.34–1.37) 5 5.7 16 7.8 1.34 (0.46–3.94)

Family decision- 
making pattern

Father and 
mother 52 54.2 53 44.2 1 (ref.) 34 39.5 92 45.8 1 (ref.)

Entire family 23 24.0 23 19.2 2.45 (0.46–3.21) 17 19.8 36 17.9 0.68 (0.23–1.98)

Other people 2 2.1 5 4.2 0.98 (0.49–1.96) 6 7.0 11 5.5 0.78 (0.39–1.57)

Mother 7 7.3 14 11.7 1.96 (0.73–5.25) 4 4.7 7 3.5 0.65 (0.18–2.35)

Father 12 12.5 25 20.8 2.04 (0.93–4.49) 25 29.1 55 27.4 0.81 (0.44–1.50)

Parental control

Intermediate 40 41.7 63 50.4 1 (ref.) 35 40.2 71 35.0 1 (ref.)

High 50 52.1 52 41.6 1.06 (0.36–3.14) 11 12.6 11 5.4 0.49 (0.20–1.25)

Low 6 6.2 10 8.0 0.66 (0.38–1.15) 41 47.1 120 59.4 1.28 (0.67–2.47)

Parental 
supervision

Intermediate 45 46.4 51 41.5 1 (ref.) 32 36.4 65 31.9 1 (ref.)

Very high 3 3.1 7 5.7 1.12 (0.51–2.46) 11 12.5 13 6.4 0.58 (0.24–1.44)

High 18 18.6 20 16.3 1.43 (0.68–3.01) 22 25.0 39 19.1 0.87 (0.45–1.71)

Low 16 16.5 26 21.1 0.98 (0.46–2.08) 12 13.6 59 28.9 2.42 (1.14–5.13)*

Very low 15 15.5 19 15.4 2.06 (0.50–8.44) 11 12.5 28 13.7 1.25 (0.55–2.83)

Parents’ use of 
punishment a

No 65 66.3 80 64.0 1 (ref.) 54 62.1 124 61.4 1 (ref.)

Yes 33 33.7 45 36.0 0.90 (0.52–1.57) 33 37.9 78 38.6 0.97 (0.58–1.63)

Parents prefer 
sons to daughters

No 76 78.4 93 76.2 1 (ref.) 54 65.9 118 60.8 1 (ref.)

Yes 21 21.6 29 23.8 1.13 (0.60–2.14) 28 34.1 76 39.2 1.24 (0.72–2.13)

History of consultation

No 61 65.6 79 65.3 1 (ref.) 56 68.3 132 67.0 1 (ref.)

Yes 32 34.4 42 34.7 0.99 (0.56–1.74) 26 31.7 65 33.0 0.94 (0.54–1.64)

Having waterpipeuser(s) 
among family

No 56 58.3 40 30.8 1 (ref.) 66 75.9 113 55.1 1 (ref.)

Yes 40 41.7 90 69.2 3.15 (1.82–5.46)** 21 24.1 92 44.9 2.56 (1.46–4.49)**

Having waterpipeuser (s) 
among friends

No 37 38.5 32 25.0 1 (ref.) 29 33.3 26 12.7 1 (ref.)

Yes 59 61.5 96 75.0 1.88 (1.06–3.34)** 58 66.7 179 87.3 3.44 (1.88–6.31)***

*P ≤ 0.05; **P ≤ 0.01; ***P ≤ 0.001. 
aThe most common type of punishment used by the parents was verbal punishment. 
Missing data were excluded. 
OR = odds ratio; CI = confidence interval.
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of parental supervision (P
having smokers among family members 
(P P

were significant relationships between 
lifetime waterpipe use and older age (P 

P
an expert (P
levels of parental supervision (P
and having smokers among friends (P 

P

Current waterpipe use
The results of the multivariate logistic 
regression analysis in the female re-
spondents indicated that having smok-
ers among friends (P
members (P
related to current waterpipe use. In the 
male respondents, current waterpipe 
use was associated with older age (P < 

P
and having smokers among friends (P 

P
(Table 5).

Discussion

In this study, almost half the adolescent 
respondents had ever used a water-
pipe for smoking tobacco. The overall 
prevalence of current waterpipe use 

current waterpipe smoking was signifi-
cantly higher among male than female 
respondents.

In a previous study of Iranian ado-
lescents, the prevalence of current wa-
terpipe use was 25.7% [21]. The higher 
prevalence of waterpipe smoking in the 
present study may be a warning sign 
suggesting an increased use of tobacco 
products other than cigarettes, especially 
waterpipes, by adolescents. The results 
of the present study were compatible 
with those of the Global Youth To-
bacco Survey (GYTS), which indicated 
an increasing prevalence of tobacco 
use in developing countries [25]. Our 
study also indicated that the prevalence 

of current waterpipe use among Iranian 
adolescents was higher than previously 
reported. Previous studies have shown 

smoking among youth in Middle East-
ern countries, and recent observations 
have suggested that this proportion is 

present study, the male to female ratio 
of lifetime waterpipe use was approxi-
mately 1.7:1 (OR = 1.66). Consistent 
with other studies, male sex is a predic-
tor of tobacco use [29]. The GYTS also 
showed a tendency towards females’ 

increasing use of tobacco products 
other than cigarettes, such as waterpipes 

Furthermore, the results of the cur-
rent study were consistent with those of 
a study performed among high-school 

-
terpipe smoking was more common 
among older adolescents [12]. This 
finding reflects the social and environ-

Consistent with other studies, increas-
ing age was a predictor of tobacco use 

Table 4 Results of the multivariate logistic regression analysis of lifetime 
waterpipe use in adolescents using the sociodemographic variables in a backward 
regression model

Variable Adjusted OR (95% CI)

Females Males

Age (years)

15 n/s 1 (ref.)

16 1.34 (0.65–2.79)

17 1.58 (0.75–3.35)

18 5.12 (2.43–10.82)**

Parental control

Intermediate n/s 1 (ref.)

High 0.62 (0.30–1.90)

Low 2.32 (1.17–4.60)**

Parental supervision

Intermediate 1 (ref.) 1 (ref.)

Very high 0.36 (0.15–0.92)* 2.51 (1.10–6.30)*

High 1.07 (0.61–1.89) 1.45 (0.77–2.72)

Low 1.21 (0.68–2.16) 3.47 (1.63–7.42)**

Very low 2.42 (1.21–4.43)* 1.05 (0.42–2.65)

Use of punishment

No 1 (ref.) n/s

Yes 0.51 (0.32–0.81)**

History of consultation

No 1 (ref.) 1 (ref.)

Yes 0.54 (0.32–0.93)* 1.81 (1.06–3.09)*

Having waterpipe user(s) among 
family

No 1 (ref.) 1 (ref.)

Yes 3.43 (2.24–5.24)** 2.72 (1.57–4.70)**

Having waterpipe user(s) among 
friends

No 1 (ref.) 1 (ref.)

Yes 2.82 (1.86–4.29)** 3.81 (2.07–7.03)**

*P ≤ 0.05; **P ≤ 0.01. 
n/s = not significant in model; OR = odds ratio; CI = confidence interval.
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strongest predictor of current water-
pipe use by male adolescents. A study 
performed in universities and colleges 

waterpipe smoking among younger 
students [27]. These observations 
may be related to social interactions 
with peers and the process of ado-
lescent socialization. Adolescents are 
generally looking for opportunities to 
communicate with their peers, which 
may make waterpipe use for smoking 
tobacco attractive and acceptable in 
this age group.

In the present study, having a wa-
terpipe smoker among family mem-
bers almost tripled the prevalence of 
tobacco use in adolescents. This may 
reflect a lack of close monitoring and 
the social acceptance of behaviours re-
lated to tobacco use, especially the use 
of waterpipes [25,29]. Similar to previ-
ous studies, the results reported here 
confirmed the impact of tobacco use 
by a family member on tobacco use 

in this study reported that at least 1 
person in the family used a waterpipe 
for smoking tobacco. Having wa-
terpipe smokers among friends and 
among family members significantly 
increased the probability of waterpipe 
use by the adolescents. The highest 
probability was seen in adolescents 
who had waterpipe smokers among 
their friends.

Consistent with the literature, the 
present findings showed that a low 
level of parental behavioural control 
was a risk factor of lifetime and current 

A recent study showed that parenting 
style was associated with waterpipe 
use. For example, parental punish-
ment is a protective factor for lifetime 
waterpipe use in female adolescents. 
The review of the literature showed 
that adolescents with authoritative 
parents might be motivated to fol-
low their parents’ socialization rules 

The current study indicated 
that lack of academic success was a 

predictor of current waterpipe use in 
boys. Consistent with other studies, 
this finding shows the association 
of academic failure with adolescent 

of lifetime waterpipe use was lower 

compared with other studies con-
ducted in the Islamic Republic of Iran 

current waterpipe use by adolescents 

Thus, many Iranian adolescents are 
engaged in waterpipe smoking and 
are therefore at elevated risk of serious 
health problems.

Due to several cultural barriers 
encountered in this study, self-ad-
ministered questionnaires were used. 
However, to reduce the under-report-
ing associated with self-administration 
and to prevent systematic errors in 
the study, anonymous questionnaires 
were used. There were some difficul-
ties in gaining access to the adoles-
cents, especially female respondents, 
due to parental intervention; however, 
the parents gave their consent once 
they had been assured of the confi-
dentiality of the information obtained 
in the survey. Moreover, this study 

to the pattern of waterpipe use. Fur-
ther consideration of additional items 
would yield a better understanding of 
the patterns of waterpipe use among 
adolescents. The present study repre-
sents the starting point for monitoring 
the patterns of waterpipe use among 
Iranian adolescents. Moreover, with 
regard to oral health, sharing water-
pipe use was examined among adoles-
cents and this has not previously been 
investigated. One of the strengths of 
this study was the use of demographic 
information, wealth index, educational 
status and family relations, all of which 
are important factors affecting smok-
ing behaviours among adolescents.

In conclusion, the results of the 
present study performed among Ira-
nian adolescents, which represents the 

Table 5 Results of the multivariate logistic regression analysis of current waterpipe 
use in adolescents using the sociodemographic variables in a backward regression 
model

Variable Adjusted OR (95% CI)

Females Males

Age (years)

15 n/s 1 (ref.)

16 4.04 (1.29–6.64)*

17 3.24 (1.14–9.22)*

18 3.74 (1.39–10.1)*

Educational success

Yes n/s 1 (ref.)

No 2.89 (1.21–6.92)*

Having waterpipe user(s) among 
family

No 1 (ref.) 1 (ref.)

Yes 3.17 (1.70–5.96)** 3.29 (1.57–6.91)**

Having waterpipe user(s) among 
friends

No 1 (ref.) 1 (ref.)

Yes 2.19 (1.08–4.41)* 4.17 (1.82–9.57)**

*P ≤ 0.05; **P ≤ 0.01. 
n/s = not significant in model; OR = odds ratio; CI = confidence interval.
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first such investigation using a random 
sample, showed that the experience of 
waterpipe smoking is common among 
Iranian adolescents. This study showed 
that adolescents have a high rate of use of 
waterpipes for smoking tobacco. There-
fore, health promotion programmes 
should focus on waterpipe use and its so-
cial acceptance. Further studies regarding 
this public health problem are required. 

Based on these results, a qualitative study 
in this field is recommended to explore 
the views and experiences of adoles-
cent waterpipe smokers. Finally, health 
promotion programmes focusing on 
waterpipe use should be developed. As 
waterpipe use is more socially acceptable 
than cigarette use in Islamic Republic of 

must highlight its adverse health effects.
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Overweight and obesity among Jordanian women 
and their social determinants
M. Al Nsour,1 Gh. Al Kayyali 2 and S. Naffa 3

ABSTRACT This study aimed to explore the social determinants associated with obesity among Jordanian women 
using the national data from the Jordan Population and Family Health Survey 2009. We found the overall 
prevalence of overweight was 30% and obesity was 38.8% among Jordanian women aged 15–49 years. Results 
of multivariate analysis showed that age; residing in the south region of Jordan, marriage at an early age, parity, 
wealth status and smoking were statistically significant predictors of overweight and obesity among women in 
Jordan. Our results show that there is an urgent need to implement health programmes to prevent and control 
overweight and obesity at the national level. Social determinants should be taking into consideration in designing 
and implementing these programmes. 
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Surpoids et obésité chez des Jordaniennes et leurs déterminants sociaux

RÉSUMÉ La présente étude visait à explorer les déterminants sociaux associés à l’obésité chez des Jordaniennes 
à l’aide de données nationales issues de l’Enquête 2009 sur la population et la santé familiale en Jordanie. Nous 
avons observé une prévalence globale s'élevant à 30 % pour le surpoids et à 38,8 %  pour l’obésité chez les 
Jordaniennes âgées de 15 à 49 ans. Les résultats d’une analyse multivariée ont montré que l’âge, le fait d’habiter 
dans la région sud de la Jordanie, un mariage précoce, la parité, le niveau de revenu et le statut tabagique étaient 
des facteurs prédictifs statistiquement significatifs du surpoids et de l’obésité chez les femmes en Jordanie. Nos 
résultats indiquent l’urgente nécessité de mettre en œuvre des programmes de santé pour prévenir le surpoids et 
l'obésité et lutter contre ces affections au niveau national. Les déterminants sociaux doivent être pris en compte 
dans l’élaboration et la mise œuvre de ces programmes.



1015

Introduction

Obesity has come to be recognized 
as a global pandemic [1]. The World 
Health Organization (WHO) recog-
nizes obesity as a global health issue 
with one billion adults worldwide iden-
tified as overweight and an additional 

affected developed and developing 
countries [2]. Women in particular 

Obesity has been found to have many 
harmful effects for women of repro-
ductive age. Obese women are more 
likely to encounter problems becoming 

to miscarriage during early pregnancy 
[8]. Women who are overweight are 
at greater risk of developing pregnancy 
complications and problems associated 
with labour and delivery and are more at 
risk of postpartum complications such 
as infection, haemorrhage and embo-
lism. This means, maternal mortality 
and morbidity are significantly elevated 

among women has been linked to edu-

[15,16] as well as marital status [17].
In Jordan, there has been little re-

search on the social determinants of 
obesity; the aim of our study is to ex-
plore possible social determinants as-
sociated with obesity among women in 
Jordan through analysing data from the 
Jordan Population and Family Health 

Methods

For this study we conducted a second-

JPFHS was based on data from the 
Jordan Demographic Health Survey 

Department of Statistics in collabora-

The survey was designed to collect data 
on ever-married women of reproduc-
tive age; it covered demographic and 

socioeconomic characteristics, repro-
duction, family planning and nutrition 

The survey was implemented in three 
stages: the first was the preparatory 
stage, including mapping and listing of 
households; the second stage encom-
passed interviews and data collection; 
and the third stage involved editing and 
coding.

-
signed to produce reliable estimates 
of major variables for the country as 
a whole, urban and rural areas, badia 
and non-badia, in each of the 12 gov-
ernorates. Governorates were grouped 
into three regions, north, central and 
south. The sampling frame was stratified 
by governorate, major cities, and other 
urban and rural within each stratum. 

A two-stage sampling procedure 
was used to select participants in this 
study. The first stage—systematic block 

second stage involved the selection of a 
fixed number of 16 households in each 

-

eligible women were identified. Preg-
nant women during the survey time 
were excluded from this study. Out of 

-
ments for weight and height were made 

using electronic Seca scales; height was 
measured using Shorr height boards.

Body mass index (BMI; weight 
in kg/[height in metres]2

calculated for each woman. The defini-
tion of overweight/obesity was based 
on the 1997 WHO criteria, so that the 
BMI was classified into underweight 

of the study.
A set of sociodemographic risk 

factors for BMI was identified. This 

included region (north, central and 
south), place of residence (urban, ru-

education (primary or less, secondary, 
higher than secondary), working status 
(not working, working), marriage age 

-
ing (smoker, non-smoker), number 

Data on income were not collected in 
this survey; we used household wealth 
index as a proxy measure of long-term 
standard of living. Several household 
amenities were used to develop a sim-
ple index of living standards. The index 
was grouped into three categories (low, 
middle and high) at the household level 
after weighting each item by natural 
logarithm of total frequencies for that 
item [19].

Descriptive statistics were used to 
examine the characteristics of women 
in the sample and bivariate associations 
with BMI. Adjusted odds ratios (OR) 
were calculated using logistic regres-
sion analysis to determine the net asso-
ciation between the various risk factors 
and non-obese versus obese women. 
The data were weighted using sample 

analysis. All analyses were undertaken 
using SPSS, version 15.

Results

Table 1 shows the characteristics of 
the JPFHS respondents; one-third 
of the respondents were overweight, 

About two-thirds of the respondents 
were living in the central region of Jor-

Approximately half of respondents were 

respondents had finished secondary 
education. Of respondents 86% were 
reported as not working. Approximately 
57% of respondents were married at age 

were smokers. Less than half of the re-
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as having a high wealth index (Table 1).
Table 2 shows that region sig-

nificantly correlated to BMI (P value < 

lived in central areas were reported as 
either overweight or obese. Less than 
half of women living in rural areas were 

obese, whereas about one-third of those 
who lived in urban areas were obese 
(P

reported overweight but only one-quar-
ter of women in the same age group 
were obese (P

women were less likely to be obese 
comparing with not working women 
(P
marriage, number of children ever born 
and smoking status were significantly 
related to the status of BMI with P value 

-
variate analysis. We found that women 
who resided in the southern part of 
the country were 1.6 times more likely 
to be overweight or obese compared 
to the middle region (OR = 1.6; 95% 

were three times more likely to be obese 

early ages, having more children ever 
born and being a non-smoker were 
statistically positive significant predic-
tors of overweight and obesity among 
women in Jordan. Women who were 
classified as having low wealth index 
and women who were classified as hav-
ing middle wealth index were slightly 
more likely to be obese compared with 
women classified as having high wealth 

Discussion

Our study revealed that one-third of 
the respondents were overweight, and 

with other studies from the region and 

showed that 27% of women of repro-

the national prevalence of behavioural 

obese [22]. Jordan has experienced re-
cent, rapid changes towards westernized 
lifestyles that are associated with greater 
risks of obesity. Sedentary lifestyles and 
high-fat diets are becoming common 

Table 1 Characteristics of the JPFHS selected respondents, JPFHS 2009 (n = 4109)

Variable No. %

Body–mass index

Normal weight 1136 27.6

Overweight 1380 33.6

Obese 1594 38.8

Region

Central 2553 62.1

North 1188 28.9

South 368 9.0

Residence

Urban 3456 84.1

Rural 653 15.9

Age (years)

15–24 474 13.4

25–34 1526 43.2

35+ 1532 43.4

Education

Primary or less 434 10.6

Secondary 2432 59.2

Higher than secondary 1243 30.3

Working status

Not working 3522 86.0

Working 575 14.0

Age at marriage (years)

10–15 324 7.9

16–19 1448 35.2

20+ 2337 56.9

Cigarette smoking

Non-smoker 3685 89.7

Smoker 412 10.3

Number of children ever born

1–2 1000 26.5

3–5 1770 46.8

6+ 1012 26.7

Wealth index

Low 726 17.7

Middle 1367 33.3

High 2016 49.1

JPFHS = Jordan Population and Family Health Survey.
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to hypothesize that the prevalence of 
overweight and obesity in Jordan may 
have increased steeply in recent years. 
In Jordan, Zindah et al. showed that 
obesity was significantly associated 
with diabetes, high blood pressure, high 
cholesterol and asthma compared with 
adults of normal weight among Jorda-

Behavioural Risk Factor Surveys for 
Jordan showed a low intake of fruits and 
vegetables among people: only about 
19% of survey respondents reported 
having consumed three or more cups of 
fruits, fresh juices or vegetables the pre-

27.8% reported that they considered 
-

States reported that they were of normal 
weight or overweight, which reflects the 
poor awareness of what constituted a 
healthy weight among Jordanian popu-
lation [25]. In addition, results from the 
more recent Behavioural Risk Factor 

of the Jordanian population engaged in 
moderate physical activity [22]. Lack 

Table 2 Percentage distribution of body mass index among ever married women aged 15–49 years by selected 
sociodemographic characteristics, JPFHS 2009 (n = 4109) 

Variable Normal weight Overweight Obese P-value

No. % No. % No. %
Region < 0.0001

Central 774 30.3 867 34.0 912 35.7

North 272 22.9 403 33.9 513 43.2

South 89 24.2 110 29.9 169 45.9

Residence 0.024

Urban 977 28.3 1168 33.8 1311 37.9

Rural 159 24.3 212 32.4 283 43.3

Age (years) < 0.0001

15–24 251 53.0 135 28.5 88 18.6

25–34 537 35.2 599 39.3 389 25.5

35+ 258 16.9 507 33.1 766 50.0

Education < 0.0001

Primary or less 93 21.4 117 27.0 224 51.6

Secondary 650 26.7 796 23.7 987 40.6

Higher than secondary 393 31.6 467 37.6 383 30.8

Working status 0.002

Not working 989 28.1 1147 32.6 1386 39.4

Working 144 25.0 231 40.2 200 34.8

Age at marriage (years) < 0.0001

10–15 60 18.5 90 27.8 174 53.7

16–19 381 26.3 455 31.4 613 42.3

20+ 695 29.7 835 35.7 807 34.5

Cigarette smoking 0.023

Non-smoker 966 27.0 1237 33.6 1452 39.4

Smoker 137 32.5 143 34.0 141 33.5

Number of children ever born < 0.0001

1–2 447 44.7 354 35.4 200 20.0

3–5 428 24.2 640 36.2 702 39.7

6+ 138 13.6 273 27.0 600 59.3

Wealth index 0.040

Low 219 30.2 216 29.8 726 40.1

Middle 370 27.1 449 32.8 1367 40.1

High 546 27.1 715 35.5 2015 37.4

JPFHS = Jordan Population and Family Health Survey.
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of appropriate places for women to 
exercise is one of the major challenges. 
Moreover, negative social beliefs in 
some areas towards women who exer-
cise is another concern.

Our study demonstrated consid-
erable inequalities in obesity classed 
by socioeconomic status in Jordan. 
Coinciding with other studies, over-
weight and obesity were found to be 

significantly associated with women’s 

number of children ever born [21] 
and wealth index [15,17]. Obesity is 
associated with a clear socioeconomic 
gradient, with individuals of lower 
socioeconomic status being more 
likely to be obese. Globally, the most 
common measures have been used 
to evaluate socioeconomic status are 

level of income, occupation and level 
of education. However; these measures 
are difficult to categorize in developing 
countries, particularly for females [26]. 
Household wealth is more than house-
hold possessions, but previous research 
showed that such proxy measure asset 
indexes are comparable to measures of 
consumption expenditure [27].

Our study revealed that there were 
discrepancies among regions in terms of 
the prevalence of overweight and obe-
sity. The southern region reported the 
highest prevalence of overweight and 
obesity compared to other regions in 
the country. We recommend conduct-
ing further studies to better understand 
the difference of overweight and obesity 
prevalence among regions.

Study strengths and 
limitations
JPFHS is considered an important 
source of health information in Jordan 
and it provides essential informa-
tion for decision-makers. The survey 
depends on physical measurements 
to provide more reliable information 
compared to a self-reported approach. 
The survey was population-based, 
which allowed us to represent all 
localities and subgroups among the 
Jordanian population. The relatively 
good sample size of the study provided 
high power and precision of estimates. 
At the same time, we are also aware 
of major limitations; in this study we 
used the wealth index to measure the 
socioeconomic status. Although the 
wealth index measure is important, it 
is considered a proxy measure which 
is sometimes not precise or sensitive. 
Moreover, we believe socioeconomic 
factors, which wealth index depends 
on, are affected by cultural, social differ-
ences and level of development across 
countries. Another limitation was that 
the survey was cross-sectional; there-
fore, cause-and-effect cannot be de-
termined for the associations between 
BMI and selected health conditions.

Table 3 Association between body mass index and selected sociodemographic 
characteristics among ever married not pregnant women participants, JPFHS, 
Jordan, 2009 

Variable OR (95% CI) P-value

Region

Central 1

North 1.2 (0.99–1.43) 0.065

South 1.6 (1.20–2.09) 0.001

Residence

Urban 1

Rural 0.95 (0.76–1.19) 0.66

Age (years)

15–24 1

25–34 1.3 (0.92–1.73) 0.157

35+ 3.1 (2.14–4.28) < 0.0001

Education

Primary or less 1

Secondary 1.2 (0.90–1.58) 0.217

Higher than secondary 0.98 (0.71–1.35) 0.871

Working status

Not working 1

Working 1.1 (0.82–1.35) 0.675

Age at marriage (years)

10–15 2.2 (1.57–2.88) < 0.0001

16–19 1.3 (1.11–1.60) 0.002

20+ 1

Cigarette smoking

Non-smoker 1.5 (1.12–1.92) 0.005

Smoker 1

Number of children ever born

1–2 1

3–5 1.8 (1.44–2.24) < 0.0001

6+ 2.5 (1.85–3.28) < 0.0001

Wealth index

Low 1.3 (1.02–1.61) 0.032

Middle 1.2 (1.02–1.46) 0.027

High 1

JPFHS = Jordan Population and Family Health Survey; OR = odds ratio; CI = confidence interval.
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Conclusion and 
recommendations

Overweight and obesity are major health 
problems among Jordanian women. 
The relationship between overweight/
obesity and various noncommuni-
cable diseases such as diabetes, high 
blood pressure and high cholesterol 

demonstrated considerable inequali-
ties in obesity by socioeconomic status 
in Jordan. There is an urgent need to 
raise the awareness of decision-makers 
on the consequences of overweight 
and obesity in order to set forth leg-
islation and regulations that help to 
control and prevent overweight and 
obesity. There is also need to empower 
women to take decisions which help 

to prevent overweight and obesity. Fi-
nally a national programme to prevent 
and control overweight and obesity 
with multi-component interventions 
should be implemented. The above 
sociodemographic factors are large 
contributors to obesity and provide the 
greatest opportunity for actions and 
interventions designed for prevention 
and treatment.
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Overview of medical schools in the Eastern 
Mediterranean Region of the World Health 
Organization
M.E. Abdalla 1 and R. Ali Suliman 2

ABSTRACT The 22 countries of the Eastern Mediterranean Region (EMR) exhibit considerable diversity, both 
culturally and economically. This paper collated published data on the status of medical schools in the Region 
to provide information to assist in future planning. Information about medical schools was obtained from the 
International Medical Education Directory, the Avicenna Directory, the WHO/EMR Health Professions Education 
Directory and the Institute for International Medical Education’s Database of Medical Schools. The registered 
number of medical schools in the Region varied according to the different directories. There were variations in 
the language used for instruction (some used more than one language) and the density of medical schools per 
million population. The density and number of medical schools in the country were not related to the number 
of working physicians which ranged from 2.1 per 10 000 population in Afghanistan to 28.3 in Egypt. An updated 
directory of medical schools in the Region is much needed.
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28.3  10 000 2.1

Tour d'horizon des facultés de médecine dans la Région de la Méditerranée orientale de l'Organisation mondiale 
de la Santé

RÉSUMÉ Les 22 pays de la Région de la Méditerranée orientale offrent une diversité considérable, à la fois 
culturelle et économique. Le présent article a recueilli des données publiées sur la situation des facultés de 
médecine dans la Région afin de fournir des informations qui contribueront à la planification dans les années à 
venir. Les informations concernant les facultés de médecine ont été obtenues à partir des annuaires International 
Medical Education Directory, Avicenna Directory, Health Professions Education Directory du Bureau régional 
de l'OMS pour la Méditerranée orientale et de la base de données Database of Medical Schools de l’Institute 
for International Medical Education. Le nombre enregistré de facultés de médecine dans la Région variait en 
fonction des différents annuaires. Il existait des différences dans la langue utilisée pour l’enseignement (certains 
établissements utilisaient plus d’une langue) et dans la densité des facultés de médecine par million d’habitants. 
La densité et le nombre de facultés de médecine par pays n’étaient pas liés au nombre de médecins en activité, 
compris entre 2,1 et 28,3 pour 10 000 habitants en Afghanistan en Égypte respectivement. Il est grandement 
nécessaire de disposer d'un annuaire actualisé des facultés de médecine dans la Région.
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Introduction

The Eastern Mediterranean Region 
(EMR) of the World Health Organiza-
tion (WHO) is composed of 22 coun-
tries, including Palestine. The Region’s 
countries are located on the continents 
of Africa (Djibouti, Egypt, Libya, Mo-
rocco, Somalia, South Sudan, Sudan 
and Tunisia) and Asia (Afghanistan, 
Bahrain, Islamic Republic of Iran, Iraq, 
Jordan, Kuwait, Lebanon, Oman, Paki-
stan, Qatar, Saudi Arabia, Syrian Arab 

Yemen) [1]. These countries exhibit 
considerable diversity, both culturally 
and economically. Economically, the dif-
ferences are evident. According to the 
World Bank classification, 5 countries 
in the region are low-income (Afghani-
stan, Pakistan, Somalia, Sudan, Yemen), 

Islamic Republic of Iran, Iraq, Jordan, 
Morocco, Lebanon, Libya, Oman, Syr-
ian Arab Republic, Tunisia, West Bank 

income (Bahrain, Kuwait, Qatar and 

was not included in this classification 
[2]. These variations produce great 
discrepancies in the health of the coun-
tries’ respective populations, as has been 
shown by the World Bank health data 

to affect many other aspects of people’s 
daily life.

Medical education is a field where 
variations are also expected, because 
the economic and health status of a 
country and its population are among 
the major determinants for the need 
to establishing medical schools. The 
stimulus for this report was the distin-
guished work of Boulet et al., which 
provided an overview of medical 
schools throughout the world, catego-

The objective of the current report was 
to collate published data on the status 
of medical schools in a specific WHO 
Region— the EMR. This may be a 
more useful way to classify schools as 

most aspects of health planning are 
based on the WHO regional groups 
of countries.

Methods

All of the resources mentioned here 
-

cipal data about medical schools in 
the EMR for this report were obtained 
from the International Medical Educa-
tion Directory (IMED) published by 
the Foundation for Advancement of 
International Medical Education and 
Research (FAIMER) [5]. The following 
data were collated about the medical 
schools: the number of medical schools, 
their start date and their activity (i.e. if 
the school was conferring degrees at 
the time of the review). No data could 
be found for the curriculum of each 
medical school.

The number of medical schools (i.e. 
schools which offer MBBS or MBBCh 
degrees, whether undergraduate or 
graduate) was verified in several other 
key databases: the Avicenna Directory 

-
gen [6], the Health Professions Education 
Directory (HPED) published by the 
World Health Organization Regional 
Office for the Eastern Mediterranean 
(WHO/EMRO) [7] and the Institute 
for International Medical Education’s 
(IIME) Database of Medical Schools [8]. 
South Sudan was not registered in any 
of these directories.

The country density of medical 
schools was calculated by dividing 
the number of active (still graduating) 
medical schools registered in IMED 

for each country and expressed per 
-

timates were taken from the WHO/
-

bouti, the number of medical schools 
listed in the HPED was used. The total 
Regional density was calculated by 
dividing the total number of medical 

schools by the total population esti-
mate in the Region. 

The number of active medi-
cal schools was compared with the 
estimated number of physicians per 

-
tising physicians was obtained from 
the WHO/EMRO country profiles 
[9]. 

Descriptive data were used to 
describe the situation of the medical 
schools in EMR.

Results

Number of medical schools
The registered number of medical 
schools in EMR varied according 
to the different directories. The total 
number of registered schools was 257 
(9 of which had stopped graduating 

Avi-
cenna Directory, 219 in EMRO’s HPED 
and only 158 in the IIME Database 
(Table 1). According to IMED, the 
database with the highest number of 
medical schools recorded, the number 
of active medical schools ranged from 
only 1 in Qatar and 1 in Somalia, to 51 
in the Islamic Republic of Iran. More 

-
lamic Republic of Iran, Pakistan, Saudi 
Arabia and Sudan.

Number of medical schools in 
relation to size of population
Calculating the number of medical 
schools per population showed great 
variations in density (Table 2). The 
Pakistan and Islamic Republic of Iran 
had almost the same number of medi-

despite the fact that Pakistan’s popu-
lation was more than double that of 

Similarly, Egypt’s population (77 mil-
lion) exceeded that of Islamic Republic 

active schools in Egypt was far below 
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that in Iran (19 versus 51). However, 
for Libya’s population of 5 million, 
there were 11 medical schools, giving 
the country the highest density of medi-
cal schools (1.96 per million) in the 
Region. The lowest density of medical 
schools in EMR was in Morocco, with 

Number of medical schools in 
relation to number of doctors 
When relating the number of medical 
schools to the number of doctors in 

remained interesting discrepancies 
(Table 2). In Lebanon, there was a 
high density of medical schools (1.72 
per million) and a high number of 

Egypt the density of medical schools 

medical schools in the Islamic Re-
public of Iran, Pakistan and Sudan, 

those countries was among the lowest 
in the region. In the Gulf countries (i.e. 
Bahrain, Kuwait, Oman, Qatar, Saudi 

there were large numbers of doctors 
per population, but the numbers of 
medical schools were less than in 
other countries of the Region (with 
Saudi Arabia being the exception).

Dates of establishment 
We were able to determine the date 

schools in the IMED and found that 
the majority of medical schools in 
the Region opened between 1975 

-
proximately 7 medical schools that 
could be considered old-established, 

These included Kasr Al Aini School 

(Egypt, 1827), Nishtar Medical Col-
lege (Pakistan, 1851), King Edward 

of Medicine (Lebanon, 1868) and 

years. The most recently established 

Table 1 Number of medical schools in countries of the Eastern Mediterranean Region according to 4 different directories

Country IMEDb Avicenna 
Directoryc

HPEDd IIME Databasee

Registered 
schools

Active schools

Iran (IR) 56 51 47 44 46

Pakistan 52 50 67 26 33

Saudi Arabia 25 25 16 17 5

Sudana 25 25 27 24 14

Egypt 21 19 22 19 11

Iraq 15 15 16 23 12

Libya 11 11 7 11 4

Lebanon 7 7 5 6 5

Syrian Arab Republic 7 7 7 6 3

Afghanistan 6 6 6 5 4

Yemen 6 6 6 6 2

United Arab Emirates 5 5 4 4 2

Jordan 4 4 5 4 2

Morocco 4 4 5 4 4

Tunisia 4 4 4 4 4

Bahrain 2 2 3 3 1

Oman 2 2 2 2 2

Palestine 2 2 – 4 –

Kuwait 1 1 1 1 1

Qatar 1 1 1 1 1

Somalia 1 1 2 4 2

Djibouti – – – 1 –

Total 257 248 253 219 158
aIncluding South Sudan.  
bInternational Medical Education Directory [5]; cAVICENNA Directory of Medical Schools, FAIMER [6]; d Health Professions Education Directory, World Health 
Organization Regional Office for the Eastern Mediterranean [7]; eDatabase of Medical Schools 2005, Institute for International Medical Education [8].
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medical schools were in Saudi Arabia 
and Pakistan.

Language of instruction
Regarding the language of instruc-
tion for MBBS degree programmes in 
the Region’s medical schools, English 

the active medical schools registered 
in the IMED
(58.6%) indicated that English was 

(16.2%) medical schools used more 

not possible to establish if the differ-
ent languages were used in the same 

programme or if there were parallel 
tracks for each language.

Duration of instruction
The duration of instruction to obtain the 
MBBS degree varied greatly between 
and even within countries. The majority 
of the medical schools indicated 6 to 
7 years as the duration of instruction, 

8 years. Some of the medical schools 
included 1 extra year of internship in 
their programme.

Discussion

An apparently simple question—
What is the number of medical schools 
in the countries of the EMR?—was 

not easy to answer in this study, as the 
numbers in each directory differed 

-
ported in IMED to only 158 recorded 
by the IIME Database. Some of the 
countries’ own publications also 
yielded discrepancies in the figures. 
For example, in Sudan, the number of 
medical schools was indicated as 27 

are different from those found in the 
different medical schools’ directo-
ries. Sudan was not the only country 
for which these numbers differed. A 
study of Saudi Arabia indicated that 
the number of medical schools was 

-
ber of schools in the IIME Database is 
25 and 1 of them was established after 

Table 2 Number of active medical schools in countries of the Eastern Mediterranean Region in relation to country population 
and number of doctors

Country Active medical 
schools according to 

IMEDb

Population 
(million)

No. of schools 
per 1 000 000 

population

No. of doctors per 
10 000 population

Iran (IR) 51 73.7 0.69 8.9

Pakistan 50 163.8 0.31 8.0

Saudi Arabia 25 25.3 0.99 21.5

Sudana 25 35.2 0.71 2.8

Egypt 19 76.8 0.25 28.3

Iraq 15 32.3 0.46 6.9

Libya 11 5.6 1.96 19.0

Lebanon 7 4.1 1.72 35.4

Syrian Arab Republic 7 20.1 0.34 15.0

Afghanistan 6 25.9 0.23 2.1

Yemen 6 22.9 0.26 3.0

United Arab Emirates 5 4.8 1.04 27.9

Jordan 4 6.0 0.67 24.5

Morocco 4 31.5 0.13 6.2

Tunisia 4 10.4 0.38 11.9

Bahrain 2 1.1 1.80 21.1

Oman 2 2.7 0.73 18.1

Palestine 2 3.9 0.50 17.4

Kuwait 1 3.6 0.27 18.0

Qatar 1 1.6 0.61 24.5

Somalia 1 8.4 0.12 –

Djibouti – 0.8 1.22 –

Total 248 560.6 0.44 –
aIncluding South Sudan. 

bInternational Medical Education Directory [5].
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Medical education in the EMR began 
early but developed slowly. We found 

medical schools in the Region, which 
were distributed among only 8 countries. 
The majority of medical schools were 

similar to the trends in other parts of the 

the first medical school was founded in 

The Islamic Republic of Iran and 
Pakistan had the largest number of ac-
tive registered medical schools, making 
them among the countries with the high-
est number of medical schools world-

schools in EMR in our review was found 

density of medical schools was reported 

in Asia  and 1 per 6.9 million in Africa) 

a country, however, did not correlate 

population in that country. In some 
countries, there were large numbers of 
medical schools but low number of doc-
tors (e.g. Islamic Republic of Iran, Paki-
stan, Sudan), whereas the opposite was 
found in other countries (e.g. Lebanon, 

Bahrain, Qatar, Saudi Arabia). It seems 
that the migration of doctors may have 
a significant effect (either positively or 
negatively) on the number of doctors. 
It has been reported elsewhere that 

expatriate doctors account for 75% of all 
working doctors in the Gulf countries 

Kuwait, 78% in Oman, 69% in Qatar, 

Boulet et al. documented that the 

used English as the language of instruc-

although English is not the first language 
of the population in any of the countries 
in the Region. The overwhelming use of 
English as the language of instruction in 
medical schools throughout the world 
has also been documented in the World 

-
tion of study in the medical schools of 

which corresponds to the duration and 

Table 3 Number of medical schools in countries of the Eastern Mediterranean Region by year of establishment

Country Start date

Not 
registered

Before 
1900

1900–1924 1925–1949 1950–1974 1975–1999 2000 and 
after

Total

Afghanistan 0 0 0 1 1 3 1 6

Bahrain 0 0 0 0 0 1 1 2

Djibouti 0 0 0 0 0 0 0 0

Egypt 0 1 0 1 6 9 2 19

Iran (IR) 2 0 0 6 4 38 1 51

Iraq 1 0 0 1 2 10 1 15

Jordan 0 0 0 0 1 1 2 4

Kuwait 0 0 0 0 1 0 0 1

Lebanon 0 2 0 0 0 2 3 7

Libya 0 0 0 0 2 8 1 11

Morocco 0 0 0 0 1 3 0 4

Oman 0 0 0 0 0 1 1 2

Pakistan 0 2 0 2 8 21 17 50

Palestine 0 0 0 0 0 2 0 2

Qatar 0 0 0 0 0 0 1 1

Saudi Arabia 1 0 0 0 1 4 19 25

Somalia 1 0 0 0 0 0 0 1

Sudana 2 0 1 0 0 18 4 25

Syrian Arab Republic 0 0 1 0 2 1 3 7

Tunisia 0 0 0 0 3 1 0 4

United Arab Emirates 0 0 0 0 0 3 2 5

Yemen 1 0 0 0 0 5 0 6

Total no. (%) 8 (3.3) 5 (2.0) 2 (0.8) 11 (4.4) 32 (12.9) 131 (52.8) 59 (23.8) 248 (100.0)
aIncluding South Sudan. 
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range of other medical schools through-

the curriculum implemented in medical 
schools in EMR was not available in any 
of the directories used, but can be found 
in country-specific publications about 

important points that were missing 
from the directories were the number of 
students and the national accreditation 
status of each medical school.

Table 4 Languages used for instruction in medical schools in countries of the Eastern Mediterranean Region 

Language No. of 
schools

% Remarks

Arabic only 13 5.3 Schools in Iraq, Sudana, Syrian Arab Republic, Yemen

Arabic & English 19 7.7 Schools in Libya, Saudi Arabia, Sudana, Syrian Arab Republic, Yemen

Arabic & French & English 3 1.2 Schools in Syrian Arab Republic

English only 144 58.5 All countries except Afghanistan, Morocco and Tunisia had 
medical schools that use English

English & French 3 1.2 Schools in Lebanon

English & Farsi 15 6.1 Schools in Iran (IR)

French only 8 3.3 Schools in Morocco, Tunisia

Farsi only 35 14.2 Schools in Iran (IR)

Pushto only 6 2.4 Schools in Afghanistan
aIncluding South Sudan.

Conclusion

The definitive number of medical 
schools in the EMR was not possible 
to determine from the data recorded 
in key sources of information, nor 
was it possible to determine their 
curricula and status of accreditation. 
There was some ambiguity with re-
gard to the undergraduate medical 
programmes in which more than 

one language was used for instruc-
tion.

The information in this report 
should encourage regional organiza-
tions concerned with medical education 
and health planning, including WHO, 
to work towards achieving a reliable 
directory of medical schools in EMR as 
this will assist in the future health plan-
ning in this and other Regions.
Competing interests: None declared.
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Living arrangements of older adults in Lebanon: 
correlates of living with married children
O. Shideed,1 A. Sibai 1 and R. Tohme 1

ABSTRACT Rapid increases in the proportion of older adults in the population present major challenges to 
policy-makers worldwide. Using a nationally representative sample from the PAPFAM survey in Lebanon, this 
study examined the living arrangements of older adults (aged ≥ 65 years), and their correlates, with a focus on 
co-residence with married children. Of 1774 older adults 17.1% co-resided with their married children: 28.1% 
of the 559 unmarried (widowed/divorced/single) and 11.3% of the 1071 married older adults. Among both the 
married and unmarried, the likelihood of co-residence was significantly lower in regions outside the capital and 
decreased with increasing socioeconomic status. Among the unmarried elderly, co-residence with a married 
child was also significantly associated with increasing age and availability of sons, as well as presence of a vascular 
disorder and speech problems. While solitary living has traditionally been the focus for policy-makers, older 
people living with a married child may also be a vulnerable group.
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Modalités de vie des personnes âgées au Liban : corrélats de la cohabitation avec des enfants mariés

RÉSUMÉ L’augmentation rapide de la proportion de personnes âgées dans la population pose des difficultés 
majeures aux responsables de l’élaboration des politiques dans le monde. À l’aide d’un échantillon représentatif 
au niveau national issu de l’enquête du Projet panarabe pour la santé de la famille (PAPFAM) au Liban, la présente 
étude a examiné les modalités de vie des personnes agées (65 ans ou plus) et leurs corrélats, en étudiant plus 
particulièrement la cohabitation avec des enfants mariés. Sur 1774 personnes âgées, 17,1 % cohabitaient avec 
leurs enfants mariés, tout comme 28,1 % des 559 personnes âgées sans conjoint (veufs/divorcés/célibataires)  
et 11,3 % des 1071 personnes âgées mariées. Chez les personnes âgées mariées comme chez les autres, la 
probabilité de cohabiter était très inférieure dans les régions par rapport à la capitale. En outre, plus le statut 
socioéconomique augmentait, plus cette probabilité diminuait. Parmi les personnes âgées sans conjoint, la 
cohabitation avec un enfant marié était fortement associée à un âge plus avancé et au fait d’avoir des fils, ainsi qu’à 
la présence de troubles vasculaires et de la parole. Si les personnes âgées vivant seules ont traditionnellement fait 
l’objet d’attention de la part des responsables politiques, celles partageant un toit avec un enfant marié peuvent 
aussi représenter un groupe vulnérable.
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Introduction

Recent studies in Lebanon have pro-
jected an increase in the proportion of 
older adults in the population, similar 
to contemporary Europe [1]. Yet, amid 
a number of other urgent problems, 
ageing and issues related to the health 
and care of older adults have not been 
adequately addressed by policy-makers 
as an area of priority concern. In most 
Middle Eastern countries, societies 
value family ties, and older adults are 
viewed as a resource to the family. While 
cultural and ethical values still protect 
the majority of older people in Leba-
non, it is likely that recent changes in 
family structure, with a trend towards 
smaller families, youth migration and 
increasing participation of women in 
the workforce have weakened the family 
as a social institution [1,2].

Studies have underscored the im-
portance of living arrangements to the 

issue is of great importance especially in 
regions characterized by the scarcity of 
social security safety nets, public institu-
tions and pension plans. As mentioned 
earlier, Lebanon is undergoing a demo-
graphic transformation characterized 
by lower mortality and fertility rates 
and longer longevity. But rather than 
occurring in isolation, the transforma-
tion is embedded in cultural, social and 
economic circumstances that are also 
changing and thereby leading to an im-
balance in the traditional relationships 
and exchange of resources between 
generations [5]. The traditional con-
cept of intergenerational support and 
provision of care and assistance to older 
adults is “on the brink” [6].

One living arrangement of particu-
lar interest in the Lebanese context is liv-
ing with married children. In Lebanon 
as in other Arab countries, the norm 
is for adult children to co-reside with 
their parents until marriage, when they 
establish individual households [7,8]. 
The literature has indicated that living 
with children provides mutual benefit 

for the older adult who receives social, 
financial and health assistance from the 
adult child and in turn helps in caring 
for the grandchildren or caring for the 

-
ten considered as important resources 
of economic security for their older 

likely to live with their children in Egypt, 
because women outlive men, and are 
more disabled at older ages [8]. A higher 
percentage of older adults co-reside 
with their married male child than with 
their married female child [8,9].

Published studies on the living ar-
rangements of older adults in the East-
ern Mediterranean Region as well as 
in Lebanon remain limited in scope, 
and a majority lacked health-related 
characteristics that are regarded in the 
literature as significant confounders 
in the older person’s choice of living 

national study conducted in Lebanon, 
the current study aimed to examine 
the living arrangements of older adults 
in Lebanon, and their correlates, with 
a focus on those living with children. 
Earlier studies have shown that co-
residence with children is likely to bring 
material advantages, especially for the 
older adults. Nevertheless, it is unclear 
whether living with married children 
presents comparable advantages as 
living with unmarried children [15]. 
The distinction is particularly important 
because in the context of Lebanon, chil-
dren are expected to live with parents 
until marriage.

Methods

Study design
This study of older Lebanese compared 
the living arrangements of married 
and currently unmarried (widowed, 
divorced or separated) individuals. We 
also assessed the demographic, socio-
economic and health correlates of living 
with married children compared to 
other living arrangements.

Study population and sample
The study population consisted of 
persons aged ≥ 65 years who were in-
cluded in the Household Health Survey 

Ministry of Social Affairs in collabora-
tion with the League of Arab States as 
part of the Pan Arab Project for Family 
Health (PAPFAM) [16]. The sample 

stratified cluster sample design. In the 
first stage, 15 geographical areas were 
randomly selected from the 6 governo-

population survey units were randomly 
sampled. The third stage included the 

-

yielding a response rate of 85%. A total 
of 1812 older adults were identified, of 

yielding a 97.9% response rate.
The study sample included ever-

married subjects with at least 1 child 
alive. Older adults who were never mar-
ried or did not have any children still 
alive were excluded because they were 
not at-risk for the outcome (living with 
married children). The sample included 

The final analysis was based on data 

and 559 unmarried.

Variables
The outcome variable of interest was 
the living arrangements of older adults. 
In this study living arrangements 
were initially grouped into 5 mutually 
exclusive categories according to the 
relation of the older adult to other 
household members: living alone, living 
with spouse (no children), living with 
unmarried children (with or without 
spouse), living with at least 1 married 
child and/or offspring (with or without 
spouse) and living with non-spouse/
non-children others. Except for those 
living alone, the remaining categories in-
cluded those who may or may not have 



EMHJ

1028

been living with a sibling, other relatives 
or non-relative others. For the objective 
of the study, living arrangements were 
dichotomized into a binary variable: 
living with married children versus all 
other arrangements.

Exposure variables which assessed 
the demographic, socioeconomic 
and health status of the sample were 
included. These variables, according to 
existing literature, were expected to have 
an effect on the living arrangements of 
older adults.

Demographic variables included 

85 years), sex male or female, region Bei-
rut, Mount Lebanon, North Lebanon, 
South Lebanon, Nabatieh or Beka’a, 
number of sons and daughters alive 

(single, married, widowed, divorced 
or separated). Because few respond-
ents reported being single, divorced or 
separated, they were merged for analysis 
with those who were widowed into one 
category: unmarried.

Socioeconomic variables included 
educational level (no formal schooling, 
attended preparatory school or higher 
education), work status (never worked, 
worked in past or currently working), 
financial status in household (finan-
cially independent, having dependants 
or financially dependent on others), 
income sufficient for main expenses 
(used to assess adequacy of monthly in-
come, dichotomized yes/no), monthly 
per capita income.

Health-related variables included 
self-rated health assessed by asking the 
older adult “Do you think your health in 
general is good, fair or bad?” (coded in 

they suffered from any disabling chron-
ic diseases that required continuous 
monitoring: hypertension, vascular dis-
order, diabetes mellitus or pulmonary 
disorder (coded yes/no). They were 
asked if they had any communication 

and sight (coded yes/no). Difficulty 

with activities of daily living (ADL) 
[17] were assessed for 5 activities: using 
toilet, bathing, dressing, moving in/out 
of chair and eating (coded no help or 
partial/total help), as well as the total 
ADL score.

Statistical analysis
Frequency distributions of living 
arrangements as well as baseline 
characteristics (demographic, socioec-
onomic and health-related conditions )
were evaluated for the total sample and 
for married and unmarried individu-
als separately. Differences by marital 
status were assessed using Pearson 
chi-squared test of association. Age-
adjusted odds ratios (OR) and their 
respective 95% confidence intervals 
(CI) comparing each exposure with its 
reference category were estimated.

A multivariate logistic regression 
model was estimated for married and 
unmarried individuals separately. Vari-
ables included in the multivariate model 
were age, sex, region, number of sons 
alive and number of daughters alive, 
literacy, monthly per capita income, 
chronic diseases, ADL score and com-
munication problems. OR and 95% 
CI were obtained, and significance was 
assessed via the Wald test statistic.

Results

Overview of the study 
population

the socioeconomic factors, they were 
similar for the 2 groups. With regard to 

reported a monthly per capita income 
-

bution of demographic and socioeco-
nomic characteristics among the study 
population, stratified by marital status. 

Compared with married individuals, 
those who were unmarried were signifi-
cantly more likely to be aged ≥ 85 years 
(9.5% versus 2.8%; P

P
and to be living in Beirut (19.1% versus 

P
The distribution of health-related 

conditions among married and unmar-
ried individuals is presented in Table 2. 
Currently unmarried older adults were 
slightly more likely to suffer from ill-
nesses and co-morbidities than married 
older adults. Currently unmarried older 
adults had significantly higher ADL 
scores, indicating need greater need 
for help. Difficulties in hearing and 
sight was significantly more common 
for currently unmarried than married 
respondents: (19.1% versus 11.9% P 

P < 

Living arrangements
The findings revealed that the high-

lived in a nuclear family with their un-
married children, with or without their 

married child accounted for 17.1% of 
the total sample, with the currently un-
married being more than twice as likely 
to be living with their married children 
as their married counterparts (28.1% 

living with their spouse. The majority 

being satisfied with their current living 
arrangement and there was no differ-
ence between married and unmarried 
individuals.

Associations between co-
variables and living with 
married children
Binary logistic regression was carried 
out to assess associations with our main 
outcome variable, living with married 
children compared with other living 

the age-adjusted OR for demographic, 
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socioeconomic and health-related 
factors. The likelihood of living with 
married children increased signifi-
cantly with increasing age. In general, 

older adults in Beirut were more likely 
to co-reside with their married children 
compared with those in all other gov-
ernorates. Currently unmarried older 

adults with at least 1 son were signifi-
cantly more likely to be co-residing with 

Table 1 Distribution of sociodemographic factors of adults aged ≥ 65 years stratified by marital status

Sociodemographic variables Total Married Unmarrieda P-value

(n = 1630) (n = 1071) (n = 559)

No. % No. % No. %

Age (years)

65–69 504 30.9 375 35.0 129 23.1 < 0.001

70–74 540 33.1 378 35.3 162 29.0

75–79 326 20.0 198 18.5 128 22.9

80–84 178 10.9 91 8.5 87 15.6

≥ 85 83 5.1 30 2.8 53 9.5

Mean (SD) 73.2 (6.1) 72.3 (5.5) 74.9 (6.8) < 0.001

Sex

Male 841 51.6 723 67.5 118 21.1 < 0.001

Female 788 48.4 348 32.5 440 78.9

Region

Beirut 224 13.7 117 10.9 107 19.1 < 0.001

Beka’a 177 10.9 126 11.8 51 9.1

Mount Lebanon 632 38.7 394 36.8 238 42.5

Nabatieh 125 7.7 92 8.6 33 5.9

North 310 19.0 220 20.5 90 16.1

South 163 10.0 122 11.4 41 7.3

No. of sons alive

0 111 6.8 86 6.3 43 7.7 0.006

1–2 673 41.3 422 39.4 251 44.9

3–4 578 35.5 382 35.7 196 35.1

≥ 5 268 16.4 199 18.6 69 12.3

No. of daughters alive

0 107 6.6 68 6.4 39 7.0 0.510

1–2 703 43.2 451 42.1 252 45.1

3–4 540 33.1 359 33.6 181 32.4

≥ 5 279 17.1 192 17.9 87 15.6

Literacy

No formal schooling 948 59.0 588 55.6 360 65.3 < 0.001

≤ Preparatory 525 32.6 360 34.1 165 29.9

Higher 135 8.4 109 10.3 26 4.7

Per capita income (US$/month)

≤ 50 270 16.6 199 18.6 71 12.7 < 0.001

50–≤ 100 375 23.0 247 23.1 128 22.9

100–≤ 150 273 16.7 167 15.6 106 19.0

150–≤ 200 177 10.9 138 12.9 39 7.0

≥ 200 375 23.0 224 20.9 151 27.0

No response 160 9.8 96 9 64 11.4
aSingle, divorced, separated and widowed. 
SD = standard deviation.
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with at least 1 daughter were more likely 
to live with a married child, although 

-
economic factors, the overall the results 
showed that married and unmarried 
individuals of higher socioeconomic 
status were less likely to be living with 
married children. This was evident for 
monthly per capita; as income increased, 

the likelihood of living with married 
children significantly decreased.

The data also showed that both 
married and unmarried older adults 
living with married children were more 
likely to report chronic diseases. For 
unmarried older adults, hypertension 
and vascular disease were significantly 
associated with living with married chil-

respectively). Difficulty in performing 
ADL was also significantly associated 
with living with married children among 
unmarried individuals (OR = 1.16; 95% 

living with married children were sig-
nificantly more likely to report com-
munication problems; specifically, there 
were higher odds of having hearing and 

Table 2 Distribution of health-related factors of adults aged ≥ 65 years stratified by marital status

Health-related variables Total Married Unmarrieda P-value

(n = 1630) (n = 1071) (n = 559)

No. % No. % No. %

Chronic diseases

Hypertension

Yes 596 36.6 345 32.2 251 44.9 < 0.001

No 1034 63.4 726 67.8 308 55.1

Vascular disorder

Yes 434 26.6 262 24.5 172 30.8 0.006

No 1196 73.4 809 75.5 387 69.2

Diabetes mellitus

Yes 358 21.9 218 20.3 140 25.0 0.029

No 1273 78.1 854 79.7 419 75.0

Pulmonary disorder

Yes 101 6.2 61 5.7 40 7.2 0.244

No 1530 93.8 1011 94.3 519 92.8

Activities of daily living

ADL score

0 1387 85.0 946 88.2 441 78.8 < 0.001

1 52 3.2 26 2.4 26 4.6

2 46 2.8 19 1.8 27 4.8

3 34 2.1 15 1.4 19 3.4

4 30 1.8 13 1.2 17 3.0

5 83 5.1 53 4.9 30 5.4

Mean (SD) 0.48 (1.29) 0.40 (1.22) 0.63 (1.40) < 0.001

Communication problems

Speech problems

Yes 98 6.0 56 5.2 42 7.5 0.065

No 1532 94.0 1015 94.8 517 92.5

Hearing problems

Yes 234 14.4 127 11.9 107 19.1 < 0.001

No 1396 85.6 944 88.1 452 80.9

Sight problems

Yes 277 17.0 149 13.9 128 22.9 < 0.001

No 1353 83.0 922 86.1 431 77.1
aSingle, divorced, separated and widowed. 
SD = standard deviation.
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sight problems among married (OR 

than currently unmarried individuals 

Among currently unmarried individuals 
living with married children, difficulty 

than among the married (95% CI: 

Multivariate analysis
-

ate analyses for the selected variables. 
Age was found to be a significant factor 
for living with married children only in 
unmarried individuals (OR = 1.79; 95% 

significant predictor for living with mar-
ried children among both married and 

association in other regions compared 
with Beirut. Among the currently 
unmarried, having at least 1 son alive 
significantly increased the likelihood of 

-
sociation was observed with monthly 
per capita; as monthly income increased, 
older adults were less likely to live with 

For chronic diseases, only vascular 
disease among the currently unmar-
ried retained its significant association 
with living with a married child (OR 

communication problems, only speech 
among the currently unmarried was 
significantly associated with co-residing 

Discussion

Living with others, in particular children, 
has been considered as one arrange-
ment in which older persons are closer 
to their social networks and are more 
likely to receive support when needed. 
It is expected that co-residence would 
be associated with mutual benefit for 
both the older adult and their children 
by increasing material and non-material 
resource exchanges between the genera-
tions, as well as expanding their support 
networks [18]. However, it is not clear 
whether the advantages conferred by 
living with married children are compa-
rable to those of living with unmarried 
children [15].

The main purpose of this study was 
to assess the living arrangements of old-
er adults and the correlates of living with 
married children among older adults in 
Lebanon. In the Lebanese context, the 
norm is for children to live with their 
parents until they are married, at which 
time they are then expected to leave their 
parent’s home and establish their own 
households. The results of this study 
show that overall 17.1% of older adults 
in Lebanon live with at least 1 married 
child. This percentage is similar to that 
of a previous study conducted in Beirut 

older adults living with at least 1 married 

living with married children was around 
2.5 times greater among the unmarried 
when compared with the married older 

Consistent with other studies, this 
study demonstrated that older adults 
co-residing with married children was 
positively associated with the avail-
ability of living children and with age 

Lebanese context, due to strong fam-
ily relations, increases in age and in de-
pendency (both financial and physical), 
is often accommodated by the family.

Living with married children was in-
versely associated with socioeconomic 
status, including education of the older 
person and monthly per capita income. 
Also, those co-residing with married 
children were more likely to be receiv-
ing aid from government sources than 
their unmarried counterparts. These 
results were consistent for both married 
and unmarried people, although the 
strength of the association was stronger 
among the married. Findings from 
other published studies are inconsist-
ent in this regard. For example, studies 
elsewhere in the Arab region showed 
co-residence with children was associ-
ated with higher socioeconomic status. 
Studies conducted in Kuwait by Shah et 
al. [19] and in Egypt by Yount [8] found 
that high income and standards of living 
encouraged co-residence due to the 

Table 3 Distribution of living arrangements of adults aged ≥ 65 years stratified by marital status

Living arrangements Total Married Unmarried a P-value

(n = 1630) (n = 1071) (n = 559)

No. % No. % No. %

Alone 171 10.5 0 0.0 171 30.6 <0.001

Spouse 395 24.2 395 36.9 0 0.0

Unmarried children 771 47.3 555 51.8 216 38.6

Married children 278 17.1 121 11.3 157 28.1

Non-spouse/non-children 
others 15 0.9 0 0.0 15 2.7

aSingle, divorced, separated and widowed.
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financial ability of the older adult to 
keep his/her children close. In contrast, 

Far East [21] have shown an inverse 
relationship between co-residence and 
socioeconomic status. The association 
between lower socioeconomic status 
and co-residence implies that pooling 
of resources, in an aim to overcome 
scarcity of financial resources, is the 
driving factor for such an arrangement. 
In other words, higher per capita in-
come enables purchase of privacy. This 

explanation is supported by our finding 
that co-residence was more likely to 
occur in Beirut compared with other 
governorates. The high costs of living 
associated with residing in the capital 
[22] may explain these results. Our 
findings concur with those found in 
Turkey, where living in metropolitan 
areas was associated with co-residence 
due to high costs of housing and living 

married children (i.e. who moved in 
with whom, and why?) could not be 
determined in the current study.

With regard to health-related factors, 
this study showed that selected co-mor-
bid conditions, such as vascular disor-
ders, hypertension and communication 
problems, were associated with living 
with a married child, and the findings 
were only significant among the unmar-
ried. An earlier study conducted in Beirut 
showed that co-residence with a mar-
ried child was the most disadvantageous 
among all living arrangements with the 
highest all-cause and cardiovascular 

-
ficulty in performing ADL in this study 

Table 4 Age-adjusted and multivariate-adjusted odds ratios of sociodemographic characteristics of married and unmarried 
adults aged ≥ 65 years

Sociodemographic 
variable

Married Unmarried a

Age-adjusted Multivariate adjusted Age-adjusted Multivariate adjusted

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Age (years)

65–79 Ref. Ref.

≥ 80 1.77b 1.06–2.95 1.36 0.76–2.45 1.71b 1.15–2.56 1.79b 1.08–2.93

Sex

Male Ref. Ref.

Female 1.05 0.70–1.57 0.99 0.64–1.53 1.20 0.75 1.89 0.98 0.58–1.66

Region

Beirut Ref. Ref.

Other 0.50b 0.30–0.82 0.36b 0.20–0.63 0.44b 0.28–0.68 0.40b 0.24–0.67

No. of sons alive

0 Ref. Ref.

≥ 1 1.23 0.60–2.53 0.96 0.44–2.10 4.08b 1.77–9.41 5.40b 2.12–13.7

No. of daughters 
alive

0 Ref. Ref.

≥ 1 2.23 0.92–5.37 2.07 0.82–5.26 1.80 0.93–3.48 0.85 0.40–1.83

Literacy

No formal 
schooling Ref. Ref.

Other 0.76 0.51–1.13 0.91 0.59–1.42 0.76 0.51–1.13 1.16 0.72–1.87

Per capita income 
(US$/month)

≤ 50 Ref. Ref.

50– ≤ 150 0.52b 0.32–0.82 0.52b 0.32–0.86 0.39b 0.23–0.67 0.38b 0.21–0.69

≥ 150 0.29b 0.17–0.50 0.26b 0.14–0.48 0.14b 0.08–0.27 0.12b 0.06–0.25

Government aid

No Ref. Ref.

Yes 2.02 0.78–5.23 2.19 0.81–5.90 1.94 0.77–4.93 2.31 0.80–6.65
aSingle, divorced, separated and widowed; bP < 0.05. 
Ref. = reference category. 
OR = odds ratio; CI = confidence interval.
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had no significant relationship with 
co-residence with married children. 
The latter result is similar to findings 
in Lebanon from data using a crude 
measure of disability among unmarried 
older Lebanese females [25]. Follow-up 
studies and in-depth interviews as well 
as an objective assessment of the health 
status of the older adult may assist in 
interpreting such results.

Overall, the results of the study 
showed an advantage for currently mar-
ried older adults over their unmarried 
counterparts. The unmarried (mostly 
widowed and divorced) were more like-
ly to host within their own households 
their married children, and this living 

arrangement did not indicate a positive 
outcome, whether in terms of economic 
assets or health indicators. The driv-
ing forces behind co-residence among 
married older people were mainly of 
socioeconomic origin, while among the 
unmarried, these included additionally 
health status of the older adult. Widowed 
older adults tend to be more depend-
ent and have fewer choices when com-
pared with their married counterparts 

in Egypt revealed that older adults may 
resume living with a child when they re-
quire financial assistance, when they are 
widowed, or when they need assistance 
in ADL due to declining health [8].

Table 5 Age-adjusted and multivariate-adjusted odds ratios of health-related characteristics of married and unmarried adults 
aged ≥ 65 years

Health-related variable Married Unmarried a

Age-adjusted Multivariate adjusted Age-adjusted Multivariate adjusted

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Co-morbidities

Hypertension

 No Ref. Ref.

 Yes 1.22 0.82–1.81 1.09 0.70–1.69 1.67 b 1.15–2.43 1.36 0.88–2.10

Vascular disorder

 No Ref. Ref.

 Yes 1.16 0.76–1.78 0.96 0.59–1.55 2.02b 1.37–2.98 1.69b 1.08–2.64

Diabetes mellitus

 No Ref. Ref.

 Yes 1.48 0.96–2.30 1.33 0.81–2.17 1.12 0.72–1.72 0.89 0.54–1.48

Pulmonary disorder

 No Ref. Ref.

 Yes 1.84 0.93–3.63 1.49 0.69–3.20 1.83 0.94–3.57 1.21 0.56–2.59

Activities of daily living

ADL score 1.10 0.96–1.26 0.98 0.82–1.16 1.16b 1.02–1.32 1.02 0.86–1.22

Communication problems

Speech problems

 No Ref. Ref.

 Yes 1.45 0.68–3.09 1.02 0.41–2.57 3.52b 1.85–6.72 4.19b 1.71–10.2

Hearing problems

 No Ref. Ref.

 Yes 1.99b 1.21–3.27 1.31 0.62–2.78 1.69b 1.09–2.64 1.07 0.54–2.12

Sight problems

 No Ref. Ref.

 Yes 1.80b 1.12–2.89 1.00 0.49–2.06 1.41 0.92–2.16 0.75 0.41–1.38
aSingle, divorced, separated and widowed; bP < 0.05. 
Ref. = reference category; OR = odds ratio; CI = confidence interval.

Conclusion

The aim of this study was to define 
the correlates of living with married 
children among older adults (aged ≥ 
65 years) in Lebanon. The findings 
revealed that a combination of demo-
graphic, socioeconomic and health-
related factors were correlated with 
co-residence. Marital status of the older 
adult appeared to affect co-residence 
with a married child; being widowed 
or divorced significantly increased the 
likelihood of co-residence. Among mar-
ried older adults, co-residence with a 
married child was associated with lower 
socioeconomic status, whereas among 
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the unmarried, availability of sons and 
additionally declining health were as-
sociated with co-residence with a mar-
ried child. While solitary living among 
older people has been traditionally the 
focus of attention by policy-makers 

and service providers in Lebanon [28], 
the study findings showed that those 
living with a married child may also be 
a vulnerable group. Such information 
would help policy-makers in the coun-
try to design intervention measures 

towards achieving the Millennium 
Development Goals, especially in the 
area of poverty reduction and equal 
opportunities of development for older 
adults. 
Competing interests: None declared
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Introduction

Ascaris lumbricoides is one of the most 
well-known helminthic parasites affect-
ing humans, and ascariasis remains 
common with > 1.2 billion infections 
globally [1]. It is endemic in the Mid-
dle East and South America especially 
in under-developed countries where 
poor sanitation, the most important risk 

A. lumbricoides infection occurs in all 
age groups but more commonly in pre-

cases are usually asymptomatic, infec-
tion leads to malnutrition in children 

every year, usually as a result of intestinal 

The most common causes of acute 
abdomen are acute appendicitis, acute 
peptic ulcer, acute cholecystitis, acute 
pancreatitis, intestinal obstruction, acute 
peritonitis and acute pyelonephritis [8]. 
One cause of intestinal obstruction by 
parasites is A. lumbricoides infection. 
The most commonly known serious 
and lethal complication of A. lumbri-
coides infection is intestinal obstruction, 
caused by an aggregated mass of A. 
lumbricoides worms, which may develop 
acutely or subacutely [9]. Early diagno-
sis of intestinal obstruction caused by 
A. lumbricoides using ultrasonography is 
very useful to avoid its serious and lethal 

treatment may be necessary in acute 
intestinal obstruction in which the mass 
of the parasite obstructs the intestinal 

lumen or intestinal obstruction devel-
ops due to volvulus [11]. Meanwhile, 
subacute cases are successfully treated 
conservatively until spontaneous reso-

to present a case of bowel obstruction 
caused by A. lumbricoides as a cause of 
acute abdomen in one governorate in 
Egypt.

Case report

A 12-year-old boy from Tokh El Khail, 
Minia governorate, Egypt, was admitted 
to the emergency department of Minia 

-
riumbilical abdominal pain not referred 
to other sites, vomiting and constipa-

On physical examination he had pal-
lor and appeared poorly nourished. His 

-
-

ute. Respiratory examination revealed 
bilateral air entry with no added sounds 
but slight respiratory effort. Cardiovas-
cular examination revealed normal S1 
and S2 with no murmur, and central 
nervous system examination revealed 
no neurological deficits. Abdominal 
examination revealed abdominal ten-
derness and rigidity in the central and 
mid-abdomen. There was no organo-
megaly. Auscultation revealed a silent 
abdomen or minimal peristalsis.

At the time of admission, labora-
tory investigations were done. The red 

6/μL, 

mL. The total leukocyte count was 
/μL), and eosinophils 

were increased (12%). Abdominal ul-
trasonography demonstrated parallel 
paired lines like “railway tracks” in the 
intestinal lumen that was suggestive of 
worms. The boy came from a very low 
socioeconomic status family. His father 
was a farmer and all the family helped 
the father, usually spending all the day 
working in the fields. They usually ate 
vegetables from the field without wash-
ing. The boy had a history of pica. A. 
lumbricoides infection was suspected as 
the patient’s mother gave a history of 
expulsion of one very big worm from 
the ear shortly before coming to the 
hospital. Moreover, there were repeated 
attacks of vague abdominal pain, colic 
and some attacks of diarrhoea.

The boy was prepared for operation 
with correction of fluid and electrolyte 
imbalance, broad spectrum antibiotic 
as a prophylaxis, blood transfusion and 
analgesics. No antihelminthic drug was 
used at this stage. Intra-operative explo-
ration through a right lower paramedian 
incision revealed serous collection. At 
laparotomy, he had multiple abnormal 
contents in the small intestine (Figure 
1 A). Milking was performed by hand 
to collect worms to the jejunum to fa-
cilitate their extrusion (Figure 1 B). An 
enterotomy was done where an incision 
was done in the intestine (Figure 1 C) 
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to extract worms by sponge-holding 
forceps (Figures 1 D and E). The worms 
approximately filled a kidney tray (Fig-

had very healthy appendix. Exploration 
was done to exclude any other affected 
areas as well as to rule out any area of 
questionable viability in the rest of the 
gut. The abdomen was closed with a 
tubal drain within it.

The worms were sent to the labora-
tory of the department of parasitology at 

-
ty for further identification. The worms 
were cylindrical in shape, pinkish in 

and their posterior end was curved with 

diameter and their posterior end was 
straight. These worms were verified as 
A. lumbricoides from their macroscopic 
appearance and size and shape of eggs 
microscopically.

Amoxicillin/clavulanate combina-
tion (Augmentin®) as a broad-spectrum 
antibiotic was given intravenously. On 
the 2nd post-operative day the patient 
received a single dose of albendazole 

stool examination revealed few Ascaris 
spp. eggs. He gave a history of passage 
of tall brown-yellow worms on the sec-
ond day after taking albendazole. The 

postoperatively without complications. 
Stool examination had been repeated 
twice on the first and the second weeks 
post-operative. The dose of albendazole 
was repeated after 2 weeks following 
faecal examination.

Discussion

Ascariasis is a world-widely distributed 
parasitic infection, especially in tropical 
and subtropical areas where unhygienic 
disposal of human excreta is common. 
The mode of A. lumbricoides infection is 
by the ingestion of embryonated eggs in 
raw vegetables, water or soil-contami-
nated hands. The fertilized eggs hatch 
in the intestine. The released larvae 
penetrate the intestinal wall to reach the 
right side of the heart, pulmonary circu-
lation and then to the alveoli. When the 
larvae are coughed up by the host, they 
are swallowed back into the intestine to 

The clinical features of A. lumbri-
coides infection are variable between 
asymptomatic and symptomatic 
disease depending upon the parasitic 
burden. The symptomatic disease is 
largely restricted to individuals with a 
high worm load [7]. The symptoms 
are related either to larval migration 
or to the adult worm intestinal stage. 
Pulmonary manifestations of ascariasis 
are due to the larval migration through 
the lungs. Heavy infection with A. 

lumbricoides is frequently manifested by 
abdominal discomfort, anorexia, nausea 
and diarrhoea. Heavily infected chil-
dren suffer from protein malnutrition 

worms cause serious clinical problems 
during their migration, including acute 
pancreatitis, acute cholecystitis, liver 
abscess, intestinal obstruction when 
present in large numbers and even per-
foration [2,7]. They may occasionally 
cause appendicitis and obstructive jaun-
dice [15]. The massive gastrointestinal 
bleeding with ulceration, perforation 
and even gangrene of the bowel wall are 
rare, fatal complications [16]. Since it is 
clearly obvious from the clinical mani-
festations and complications of A. lum-
bricoides infections that A. lumbricoides is 
an important cause of acute abdomen, 
roundworm obstruction should be con-
sidered as the first differential diagnosis 
in any patient of intestinal obstruction 
in an A. lumbricoides

The management of the majority of 
cases of uncomplicated ascariasis can 
be done successfully with antiparasitic 
drugs such as albendazole, mebendazole 
or pyrantel pamoate [17,18]. Mean-
while, complicated cases of ascariasis 
can be managed by surgical interven-
tion. The type of surgery depends on the 
findings during laparotomy. If the bowel 
is viable and the obstruction is at the lev-
el of ileum, milking of the worms to the 
caecum can be done carefully without 
causing trauma to the bowel wall [19]. 
If the obstruction is at the level of the je-
junum and if there are multiple masses, 
enterotomy should be done through a 
longitudinal incision with removal of 
worms by sponge-holding forceps. The 
incision should be closed transversally 
with great care to avoid contamination 
of the peritoneal cavity by the worms 
or their eggs. In cases where the intes-
tinal wall is thin, for example in cases 
of volvulus, milking should not be at-
tempted as this may cause serosal tears. 
Enterotomy is preferred in such cases. 
Breaking of the worms during milking 
should be avoided as this may release 

Figure 1 Steps of surgical intervention in a case of acute abdomen caused by 
Ascaris lumbricoides infection. (A) Abnormal multiple contents in the small 
intestine; (B) Milking of worms by hand; (C) Performance of enterotomy; (D, E) 
Extraction of worms by sponge-holding forceps; (F) Worms approximately filled a 
kidney tray
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toxins. In cases presenting with bowel 
gangrene, perforation, or intussuscep-
tion with non-viable bowel, resection 
with primary anastomosis may be re-

was performed to remove the worms 

after careful milking of the worms, as 
multiple abnormal contents in the small 
intestine had been found at laparotomy.

The early diagnosis of complicated 
ascariasis and surgical intervention are 
essential to minimize high morbidity and 

mortality of complicated ascariasis. The 
awareness of ascariasis and its preventive 
measures should be included in all health 
education programmes and should be 
delivered to schoolchildren and their 
mothers to overcome the risk of infection.
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