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Monitoring medicines, Afghanistan 
Multiple drug-resistant organisms are 
emerging rapidly, posing a  significant 
threat to  global public health. Urgent 
action is needed from all stakeholders 
to confront this serious problem and 
delay the development of resistance 
among microorganisms.
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Editorial

Antimicrobial drug resistance threat: our duty 
towards future generations
Keiji Fukuda 1

1Assistant-Director General, Health Security and Environment, World Health Organization, Geneva, Switzerland (fukudak@who.int).

-
timicrobial drugs have been a miracle. 
For example, penicillin reduced death 
rates among patients with pneumonia 
and bacteraemia from approximately 

-
ever, increasing levels of antimicrobial 
resistance (AMR) on all continents is 
endangering the prevention and treat-
ment of infections ranging from the 
common to the life-threatening ones 
which disproportionately affect the 
poor, such as tuberculosis, malaria and 
HIV. The emergence of new resistance 
mechanisms is making some Gram-
negative infections virtually untreatable, 
while other community-acquired bacte-
rial infections, including those affecting 
children, are becoming progressively 

the World Economic Forum warned 
that antibiotic resistance was one of 
the major global risks humanity needs 
to address [1]. Recently, the United 
Kingdom’s Chief Medical Officer 
recently called AMR a “catastrophic 

threat,” stating that unless resistance 
is curbed, “We will find ourselves in 
a health system not dissimilar to the 
early 19th century” in which organ 
transplants, cancer chemotherapy, joint 
replacements and even minor surgeries 

AMR is a situation in which the simul-
taneous pandemic spread of multiple 
drug-resistant organisms is fast outpac-
ing available solutions and is creating a 
major global public health threat.

The underlying challenge is that the 
inherent capacity of microbes to develop 
resistance to antimicrobial drugs is being 
fuelled by the widespread use, and misuse, 
of such agents in all regions of the world 
in both health and agricultural practices 

-
crobial drugs (including penicillins, tet-
racyclines, macrolides, cephalosporins) 
sold in the United States of America are 

antimicrobial drugs used for animals are 
added to their feed or drinking-water, 
primarily for growth promotion and feed 

efficiency [4]. Moreover, environmental 
contamination by antimicrobials from 
agricultural, medical and pharmaceutical 
industry sources is driving the evolu-
tion of a pool of resistant bacteria that 

  underscoring 
the need for a broad multisectoral “one 
health” approach.[7].

The impact of AMR on lives, health 
systems and economies is already con-
siderable and will continue to grow. For 
example, hospital-acquired antibiotic-
resistant infections contribute to signifi-
cant numbers of deaths every year while 
losses to gross domestic product have 

Many critical actions are needed: 
However, of paramount importance is 
to immediately move beyond current 
perceptions of the issues as “technical” or 
“medical” in nature. AMR poses a broad 
social challenge with serious health secu-
rity implications. Now is the time for key 
stakeholders, especially governments 
and sectors such as industry, agriculture 
and health, to become fully engaged. 

1. Global Risks Report 2013. Geneva, World Economic Forum, 
2013. (http://www3.weforum.org/docs/WEF_GlobalRisks_
Report_2013.pdf, accessed 26 March, 2013).

2. Chief Medical Officer Dame Sally Davies: Resistance 
to antibiotics risks health “catastrophe” to rank with ter-
rorism and climate change. The Independent, 11 March 
2013 (http://www.independent.co.uk/news/science/
chief-medical-officer-dame-sally-davies-resistance-to-
antibiotics-risks-health-catastrophe-to-rank-with-terrorism-
and-climate-change-8528442.html, accessed 26 March 2013).

3. The world medicines situation 2011, 3rd ed. Geneva, World 
Health Organization, 2011 (http://www.who.int/nha/docs/
world_medicine_situation.pdf, accessed 26 March 2013).

4. 2010 summary report on antimicrobials sold or distributed for 
use in food-producing animals. Silver Spring, MD, US Food and 

Drug Administration, 2010 (http://www.fda.gov/downloads/
ForIndustry/UserFees/AnimalDrugUserFeeActADUFA/
UCM277657.pdf, accessed 7 May 2013).

5. Sjölund M et al. Dissemination of multidrug-resistant bac-
teria into the Arctic. Emerging Infectious Diseases, 2008, 
14(1):70–72.

6. Hernández J et al. Human-associated extended-spectrum 
β-lactamase in the Antarctic. Applied and Environmental Mi-
crobiology, 2012, 78(6):2056–2058 (http://aem.asm.org/
content/78/6/2056.long, accessed 7 May 2013). 

7. FAO/OIE/WHO/UNSIC. High-level technical meeting to ad-
dress health risks at the human–animal–ecosystems interfaces. 
Mexico City, Mexico, 15–17 November 2011 (http://apps.who.
int/iris/bitstream/10665/78100/1/9789241504676_eng.pdf, 
accessed 7 May 2013).
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Barriers affecting utilization of family planning 
services among rural Egyptian women
E.M. Eltomy,1 N.E. Saboula 2 and A.A. Hussein 2 

ABSTRACT Access to family planning (FP), quality of care and exploring barriers to utilization of services are key 
factors in the adoption and continuation of contraception in Egypt. We conducted this study to explore the 
barriers affecting utilization of FP as well as the characteristics of women who discontinue using FP and non-
users of the FP services. A descriptive cross-sectional research design was used. A multistage random selection 
of 8 family health centres in Menufia Governorate, Egypt was done. We selected a purposive sample of 500 
married, rural women of reproductive age who fulfilled the required criteria (109 non-users, 391 discontinued). 
Cognitive barriers were cited by more than 55% of the participants in both groups and cultural barriers by 40% 
of both groups. Barriers related to the method were cited by 35.8% of the women who had discontinued, and 
demographic barriers by 39.4% of the non-users. 

1Tala Family Planning Centres, Ministry of Health and Population, Menufia Governorate, Egypt
2Department of Community Health Nursing, Faculty of Nursing, Menufia University, Shiben Elkom, Egypt (Correspondence to N.E. Saboula: 
Nabilasabola@yahoo.com).

Received: 14/09/11; accepted: 10/24/11
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Obstacles influant sur l'utilisation des services de planification familiale par des femmes égyptiennes en 
milieu rural

RÉSUMÉ L'accès à la planification familiale, la qualité des soins et l'étude des obstacles à l'utilisation des services 
sont des facteurs clés pour l'adoption durable de la contraception en Égypte. Nous avons mené une étude pour 
passer en revue les obstacles influant sur l'utilisation de la planification familiale ainsi que sur les caractéristiques 
des femmes qui cessent d'avoir recours à ces services ou ne les utilisent pas. Nous avons choisi de mener une 
étude descriptive transversale. Dans le gouvernorat de Menoufia (Égypte), huit centres de santé familiale ont 
été sélectionnés par échantillonnage aléatoire à plusieurs degrés. Nous avons sélectionné un échantillon par 
choix raisonné de 500 femmes mariées en âge de procréer, vivant en milieu rural et répondant aux critères 
requis (109 non-utilisatrices, 391 anciennes utilisatrices). Dans les deux groupes, des obstacles cognitifs ont 
été mentionnés par plus de 55 % des participantes et des obstacles culturels par 40 % des participantes. Les 
obstacles liés à la méthode étaient en cause pour 35,8 % des anciennes utilisatrices tandis que les obstacles 
démographiques concernaient 39,4 % des non-utilisatrices.
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Introduction

A woman’s ability to space and/or limit 
her pregnancies has a direct impact on 
her health and well-being as well as on 
the outcome of each pregnancy [1]. 
Family planning (FP) is a major con-
tributing factor towards child survival 
and reduction in maternal mortality. 
The relevance of FP in any strategy for 
safe motherhood and child survival is 

the less-developed countries, about 17 

avoid pregnancy, but are not using any 
form of FP. Unmet need for contracep-
tion can lead to unintended pregnancies, 
i.e. either unwanted or mistimed, which 
poses risks for women, their families and 
society. In the less-developed countries, 
about one-fourth of pregnancies are 

Global population stabilization is 
dependent upon success in reducing 
obstacles to universal availability of 
quality contraception and FP services. 
Previous research into the barriers to FP 
service use has highlighted the impor-
tance of looking beyond physical access 
to examining barriers that arise from 
psychosocial, administrative, cognitive 
and cultural factors as well as physi-
cal barriers and barriers related to the 
method itself [4].

seconds [5]. This means an increase of 

rate, the population is increasing by 

alone, the population rose by more than 

million people were living in Egypt [5]. 
The population had risen to 78.7 million 

, unplanned 
 and unmet need for 

According to Egyptian MOH statis-
tics [unpublished report. Health Affairs 

Province, Family Planning Administra-
-

tility has shown some increase in Egypt 
in the recent years, but contraceptive use 
remains low. Also, the FP programme 
has failed to implement many of the 
recommendations of the 1994 Confer-
ence on Population and Development 
[8], which sought to solve the popu-
lation problem through reproductive 
health services and empowerment of 
women through encouraging youth to 
contribute proactively to the develop-
ment programmes [9].

The decision to use or not to use FP 
services is the product of a number of de-
mographic and service-related barriers. 
Policy-makers and programme manag-
ers can strengthen FP programmes by 
understanding and using data on unmet 
need, considering the characteristics of 
women and couples who have unmet 
needs, and working to remove obstacles 
that prevent individuals from choosing 

Significant to the study, the rate of 
normal births in Menufia Governorate 

the utilization rates of FP services are de-
creasing and the natural increase rates 

[Unpublished report, Health Affairs 
Province, Family Planning Adminis-

The decrease in the utilization of birth 
control methods contributes to the 

million/year [11]. 
The aim of the study was to explore 

the various types of reported barriers 
for both the discontinued and the non-
users women. 

Methods

We used a descriptive, cross-sectional, 
exploratory study design. The study was 
conducted using a multistage random 
selection technique in Tala district, 
Menufia governorate, Egypt. From a 

were randomly selected. These units 
-

mote areas were also considered in the 
study setting.

A survey was made of married 
women of reproductive age (15–45 
years) who were registered on the Fam-
ily Statistical Register at the selected 
rural health units as non-users of FP 
or had previously been users and had 
discontinued. The register contains 
names, addresses, jobs, marital status; 
and woman’s status of using or not us-
ing a family planning method, health 
status and telephone number of all fam-
ily members. Continuation of using 
or not using FP is not constant, how-

the registers in the 8 health units at the 
time of the study. A purposive sample 
of half of those women was made (n 

-
proached in their homes through the 
rural community leader and invited to 
participate in the study. The selection 
criteria were: women who had stopped 
using FP methods (discontinued) 
and women who had never used any 
FP method. Exclusion criteria were: 
women who stopped using FP because 
their husbands were working abroad, 
women who had had a hysterectomy 
and women who were pregnant. A total 

in the study, leaving a final study sample 

had never used an FP method (non-us-

been users in the past (discontinued).
Participants were interviewed at the 

Family Health Units. Those women 
who could not get to the health units 
for any reason were interviewed at their 
homes. The women were interviewed 
by the researchers who had attended a 
standardized training session at the Fac-
ulty of Nursing at Menufia University to 
ensure the quality and standardization 
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not want children/difficulty becom-
ing pregnant/), 

barriers related to the method it-
self (desire to have the most effec-
tive method/have failed in using FP 
methods and causes of this failure/
method used induced serious side-
effects such as severe pain in chest or 
abdomen, severe headache, severe 
depression, severe bleeding), 

reproductive (absence of inter-
course/long intervals between inter-
course/side-effects such as bleeding, 
spotting or amenorrhoea), 

psychosocial (someone bans you 
from using FP, e.g. husband, mother-
in-law, self), 

physical (engaged in activities 
throughout the day/distance to clinic 
is long), 

medical  barriers such as requiring 
women to return more often than 
necessary for check-ups, requiring 
spouse’s consent as a prerequisite for 
prescribing contraception, requiring 
woman to be on her period to start 
hormonal or IUD methods)

administrative barriers such as poor 
quality of service, previous bad expe-
rience with the facility, service pro-
vider’s attitude, lack of privacy during 
examinations, shortage of stock, etc.
Woman could select any number 

of barriers. Response was recorded as 
agree or disagree. Agree scored 1 and 
represents a barrier: the higher the score 
the more barriers there are. Disagree 

. 
Scoring was adjusted for some spe-
cific questions for which disagreement 
represented a barrier and vice versa; in 

scored 1. 
A multiple choice evaluation sheet 

developed by the Ministry of Health 

only by participants who had had previ-
ous contact with an FP clinic but had 
discontinued using FP. This was used to 
evaluate participants’ satisfaction about 

parts: the first part had 5 statements and 
was used to assess the characteristics of 
the waiting area and the waiting time 
to see a doctor. The second part con-
cerned women's satisfaction with the 
service rendered to them.

For statistical analysis we used SPSS, 

set at P

Results

Regarding attitudes to contraceptive 

users said they intended to use FP in the 

discontinued using FP intended to use 
it in the future (Table 1).

When asked about timing of their 

said they intended to use FP within 1 

had discontinued using FP (Table 1). 
The distribution of each barrier for 

both groups of women is illustrated 

cultural. Barriers related to the method 
were reported only by the discontinued 

-
mon response for the non-users was 

Multiple regression analysis showed 
that cultural, reproductive and de-
mographic barriers were statistically 
significant factors that affect non-use 

Physical and administrative barriers 
were the least significant predictors.

Table 4 shows the relationship be-
tween the reported barriers to using FP 
services and demographic characteris-

Age at marriage was significantly related 
to both reproductive and medical barri-
ers (P
significantly related to demographic 

of the interviews. Data were collected 

Data collection 
A modified version of the Family Plan-
ning Evaluation Interviewing Questionnaire 
(8 items) was used. This was developed 
by the Ministry of Health and Popula-
tion and is used at all government clinics 
and rural units. 

first was used to collect information 
on the women’s characteristics such as 
age, duration of marriage, age at mar-
riage, education, husband’s education 
reproductive history, and data about FP 
utilization. 

The second form was designed by 
the researchers from the literature re-

the field of community health nursing 
-

cology nursing. It contains a checklist 
regarding intention to have children in 
the future, intention to use FP in the 
future and barriers/reasons for stopping 
or not using FP services. It has questions 
on 9 types of barrier: 

cognitive (did not hear or see any 

months/did not participate in an 
educational session about FP during 

behaviour in a woman’s life),

cultural (have bad belief about FP, 
e.g. loop can penetrate the heart, in-
jection can cause infertility, pills can 
cause cancer/ child-bearing is more 
comfortable a at younger age/non 
traditional methods of FP can harm 
the woman's health/presence of a 
male physician prevent women from 
being investigated/reluctance to dis-
cuss sexual behaviour and problems 
with male physicians/ideal number 
of children), 

demographic (desire to have children 
because of low parity/FP should be 
used only for older women who do 
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and medical barriers (P -

less than 5 years, and 
Table 5 presents the relationship 

between reported barriers to continua-
tion of FP services and the demographic 
characteristics of the women who had 
discontinued use. There was a signifi-
cant relationship between age and both 
cognitive barriers and barriers related to 
the method. There was also a significant 
relationship between age at marriage 
and both physical and cognitive barriers. 

Discussion

According to MOH statistics, around 8 

no additional children or wanted to 

yet a sizeable proportion did not use 

stated preference and actual behaviour 
is a measure of what demographers 
label "unmet need”. Also, more than half 
the women with unmet need indicated 
that they intended to use FP but were 

It has been proposed that the pro-
portion of those who intend to use FP in 
the future is a better measure of demand 
for contraception than unmet need it-
self [unpublished report, Health Affairs 
Province, Family Planning Adminis-

In this study, the majority of the non-
users of FP and the women who had 
discontinued use said they intended 
to have children and intended to use 
FP methods in the future. These find-
ings presented a discrepancy between 
what the women want and what they 
really do. This could be because many 

Egyptian women want to have greater 
control over reproductive decisions, 
but they lack the knowledge and need 
proper counselling.

It has been reported that behaviour 
change goes through the following stag-
es: knowledge, approval, intention, use, 
and advocacy [14,15]. Such findings 
could explain that women’s intention 
reflects their ability to respond to health 
education sessions about contraception 
according to whether their needs are 
met.

Barriers to use and 
discontinuation of 
contraception
The present study explored the various 
types of reported barriers for both the 
discontinued group and the non-users. 
Cognitive, cultural and demographic 
barriers were the main barriers that lead 
to not using/discontinuation of FP 

Table 1 Attitude of the 2 groups of participants, non-users (n = 109) and women who had discontinued use of family planning 
(FP) methods (n = 391), in regard to future use of contraception

Attitude/intention Non-users of FP 
(n = 109)

Discontinued using FP 
(n = 391)

χ2 P

No. % No %

Intend to have children in future 56 51.4 140 35.8

35.64 0.0001Intend to use FP in future 31 28.4 225 57.5

Will not use in future 22 20.2 26 6.7

Intended timing for using FP in future (n = 31) (n =225)

 Within 1 year 10 32.3 115 51.1
3.16 0.076

 More than 1 year 21 67.7 110 48.9

*Significant at P < 0.05.

Table 2 Reported barriers for discontinuation/not using family planning (FP) services among non-users of FP methods (n = 
109) and women who had discontinued using FP (n = 391)

Barrier Non-users of FP Discontinued using FP

No. % No. %

Cognitive 61 56.0 216 55.5

Cultural 44 40.4 163 41.7

Related to method itself 0.0 0.0 140 35.8

Reproductive 4 3.7 130 33.2

Demographic 43 39.4 103 26.3

Medical 10 9.2 80 20.5

Psychosocial 22 20.2 78 19.9

Physical 2 1.8 56 14.3

Administrative 17 15.6 40 10.2
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methods followed by barriers related 
to the method itself and reproductive 
barriers. The administrative and physi-
cal barriers were the least reported ones. 
This contradicts findings from studies 
in Nepal and in Jordan, where the re-
searchers related the hesitation to seek 
out FP services to administrative bar-
riers, which included problems in the 
health-care delivery system and percep--
tions of health-care providers, especially 

addition, a study in Pakistan found that 
half of all urban poor women identified 
psychosocial reasons as the primary 
barrier to using family planning services. 
Administrative barriers were the second 
most commonly reported barrier, with 
few women reporting cognitive and 
physical barriers to FP service use [18]. 
This could be attributed to subjective 
perceptions about the barriers and varies 
from one person to another according 
to cultural and personal characteristics 
and the quality of service itself.

The majority of women in both 
groups in our study thought that FP 
was good behaviour for a woman’s life. 
However, about half had not heard or 
seen any advertisement about FP in 

lack of awareness about contraceptive 
methods may be a reason for not using 
contraception among our participants. 
This is supported by a survey in Sub-
Saharan Africa which indicated lack of 

media exposure as a prominent reason, 
cited by most of the women reviewed in 
the survey [19]. 

of women in our study said they would 
refuse to discuss sexual behaviour and 
problems with a male physician. This 
means that most Egyptian women pre-
ferred a female physician. This situation 
is not unique to Egypt, it is found also in 
Jordan [17]. 

Concerning barriers related to the 
method itself, more than half of the 
women who had discontinued using 
contraception had a desire to have a 
more effective method. In Indonesia, 

This could be due to past experience of 
failure of the method or the presence of 
side-effects. This is supported by Aktun 
et al. who reported that among women 
using contraception, the majority of 
unintended pregnancies occurred as a 
result of inconsistent or incorrect use of 

Reproductive barriers were reported 
by almost one-third of the discontinued 

This is mainly subjective and depends 
on previous experience with FP meth-
ods. 

Around two-thirds of the women in 
both groups reported that no-one pre-
vented them from using FP. This means 
that the women felt powerful enough 

to make their own decisions and have 
the autonomy to decide for themselves. 
This was confirmed in another study in 

-
ation of the last contraceptive method 
was related to the husband’s disapprov-

in Pakistan reported that psychosocial 
barriers, which included husband’s op-
position and religious opposition, ac-
counted for half of the reported barriers 
to FP service use [18]. 

Regarding medical barriers, about 
one-third of the non-users and more 
than three-quarters of the discontinued 
women had been told to come back at a 
later date while they were menstruating. 
Our findings are supported by evidence 
from Ghana, Kenya, Cameroon, Ja-
maica, and Senegal indicating that non-
menstruating women are commonly 
told they must return when they are 
menstruating in order to be given a hor-
monal contraceptive method or to have 
an intra-uterine device (IUD) inserted 

these requirements is that it is cheap and 
there is no need to do pregnancy tests. 
A second rationale is that hormonal 
methods reduce menstrual disturbanc-
es when initiated during menstruation, 
and the IUD is easier to insert at this 
time. However, this is irrelevant for 
many women, and inserting IUDs in 
non-menstruating women offers other 
benefits, including better diagnosis of 

Table 3 Multiple regression analysis of reported barriers for discontinuing/not using family planning services among a group 
of 500 married women in Menufia Governorate, Egypt

Barrier B SE P Exp (B) 95% confidence interval for Exp (B)

Reproductive 2.535 0.285 0.0001 0.079 0.045–0.139

Demographic 2.372 0.774 0.002 0.398 0.227–0.699

Cultural 0.981 0.264 0.0001 2.667 1.589–4.476

Psychosocial 0.523 0.325 0.107 0.593 0.314–1.120

Related to method itself 0.483 0.261 0.065 0.617 0.370–1.030

Medical 0.102 0.320 0.749 0.903 0.482–1.692

Administrative 0.039 0.416 0.925 0.961 0.426–2.172

Cognitive 0.035 0.256 0.892 0.966 0.584–1.596

Physical 0.024 0.371 0.949 0.977 0.472–2.023

B = logistic regression coefficient; SE = standard error of B; Exp (B) = estimated odds ratio.
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sexually transmitted infections and low-
er rates of infections and expulsion. The 
menstrual requirements pose a serious, 
but under-recognized, barrier to FP.

As for administrative barriers, about 
one fifth of our participants reported a 
fear of using the service due to reports 
of bad experiences by others. This is sup-

where lack of acceptance of FP services 
was due to unsuitable regulations in 

-
riers could lead to dissatisfaction with 
the service and reluctance to use it and 
discontinuation. 

Predictors for the future use of 
family planning services
We found that cultural barriers were the 
most significant barriers to future use of 
contraception, followed by reproduc-
tive and demographic barriers. Physical 
and administrative barriers were the 
least mentioned. This result is sup-
ported by Blank, Curtis and Croft who 
reported that many people discontinue 
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cultural barriers, barriers related to the 

Likewise, in a Pakistani study the most 
common reasons that women discon-
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and side-effects or fear of side-effects 

[18]. A survey in Asia and Latin America 
revealed that reproductive barriers were 
the second most frequently cited reason 
that fell under the rubric of health con-
cerns, which weighed heavily in these 

Association between 
demographic characteristics & 
utilization of family planning 
among discontinued women
There was a significant relationship 
between current age, age at marriage, 
woman’s education and husband’s edu-
cation, and both cognitive barriers and 
barriers related to the method. Similarly, 
the education status of both the woman 
and her husband displayed significant 
positive relationships with a woman’s 
propensity of utilizing FP services in a 
study in Pakistan [18].

Relationship between 
reported barriers to using FP 
services and demographic 
characteristics of non-users
Age was significantly related to repro-
ductive barriers and three-quarters of 

Duration of marriage was significantly 
related to demographic barriers. These 
findings are reasonable since they relate 
to the desire to start a family early in 
the marriage and they are young and 
less experienced in using FP methods. 
This finding emphasizes the lack of es-
sential knowledge about FP and these 
women need specific attention and 

more information to promote their 
safety and to avoid unintended preg-
nancy. This result is supported by other 

this age group lacks reassurance about 
what methods promote overall safety 
and reduce risks. Hassanein reported 

indicated that they are not using con-
traception because they do not know 
about contraceptive methods, could 
be unfamiliar with specific methods of 
contraception or could lack an aware-
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Determining appropriate strategies for improving 
women’s health promoting behaviours: using the 
nominal group technique
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ABSTRACT Women’s health constitutes a major aspect of development in societies and is considered a health-related 
priority. The aim of the present study was to determine appropriate strategies for improving health promoting behaviours 
in women of reproductive age in the Islamic Republic of Iran. Using the nominal group technique, a panel discussion 
was held in October 2011 with 12 health specialists who were selected through purposive sampling. In the first round, 
panel members generated 81 strategies; after eliminating irrelevant items and merging items with similar concepts, 44 
strategies remained. After group discussion and voting, the following 4 items had the highest scores: improving physical 
activity, with a social support approach; empowering women; promoting and improving men’s role in women’s health; 
and promoting social support. The strategies presented in this study may be utilized by policy-makers, managers and 
health care providers to improve women’s health promoting behaviours, and thus contribute to their wellbeing.
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Détermination des stratégies appropriées visant à renforcer les comportements bénéfiques pour la santé de 
la femme par la technique du groupe nominal

RÉSUMÉ La santé de la femme qui est un aspect majeur du développement des sociétés, est considérée comme 
une priorité sanitaire. La présente étude visait à définir les stratégies appropriées pour renforcer les comportements 
bénéfiques pour la santé des femmes en âge de procréer en République islamique d'Iran. À l'aide de la technique 
du groupe nominal, un débat a été organisé en octobre 2011 entre 12 spécialistes de la santé sélectionnés selon 
un échantillonnage dirigé. Au cours de la première rencontre, les membres du groupe ont compilé 81 stratégies ; 
après l'élimination des éléments non pertinents et le regroupement des éléments couvrant des concepts similaires, 
44 stratégies ont été dégagées. Après une discussion et un vote au sein du groupe, les quatre éléments suivants ont 
obtenu les scores les plus élevés : l'augmentation de l'activité physique, avec une approche apportant un soutien 
social ; l'autonomisation des femmes ; l'encouragement et l'amélioration du rôle des hommes dans la santé de la 
femme ; et la promotion du soutien social.  Les stratégies présentées dans cette étude peuvent être utilisées par les 
responsables de l'élaboration des politiques, les gestionnaires et prestataires de soins de santé afin de renforcer 
les comportements bénéfiques pour la santé des femmes et de contribuer ainsi à leur bien-être.
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Introduction

Health care services for women often 
focus on mother and child care and 
do not pay due attention to women’s 
lifestyles [1]. Women have different 
health issues than men. In addition 
to obvious differences related to re-
productive health, such as diseases 
related to pregnancy and birth, certain 
disorders, such as anaemia, depression, 
anxiety and eating disorders, are more 

Risk factors related to diseases such 
as physical inactivity and obesity are 
more prevalent among women than 

In a mental health survey of a popula-
tion sample aged 15 years and over in 

mental disorders [5]. In another study, 
Iranian women reported significantly 
poorer health-related quality of life 

shown that health promoting behav-
iours could decrease health problems 

Women assume pivotal roles in 
families and societies and have the po-
tential to encourage positive changes in 
behaviour and serve as a model for their 
children and other family members, for 

example regarding dietary habits, physi-
cal activity and personal hygiene [7,8]. 
We can consolidate these healthy be-
haviours in women through health pro-
motion programmes aimed at women 
[1]. For developing countries, however, 
women’s health is a more challenging 
and complicated issue as women have 
to cope with innumerable obstacles 
such as discrimination, deprivation of 
social rights, domestic violence, poverty, 
hunger and lack of access to medical 
care, all of which compromise their 
health [9].

We still lack appropriate strate-
gies to improve women’s health in the 
Islamic Republic of Iran. The rapid 
changes in fertility status in the country 
during recent decades have led to a situ-
ation in which the majority of Iranian 

optimal strategies for improving Iranian 
women’s health promoting behaviours 
for the benefit of their family and par-
ticularly their children. The present 
study is part of a mixed methods study 
with a sequential, explanatory design. 
The protocol of the study has been pub-
lished previously [11]. The first phase of 
the study was a quantitative assessment 
of the status of health promoting behav-
iours in women of reproductive age. In 

the second phase, we made a qualita-
tive evaluation of the experiences of 
women of reproductive age regarding 
their health promoting behaviours. In 
the final phase, described here, we used 
the nominal group technique (NGT) 
among a group of health specialists with 
the aim of defining strategies for im-
proving health promoting behaviours 
in women of reproductive age.

Methods

Participants
Health specialists were recruited 
through purposive sampling. We 
invited 15 professionals who were ex-
perts in women’s health issues from dif-
ferent disciplines to participate in the 
nominal group session. Among these, 

professionals participating in the nom-
inal group session were experienced 
in providing health and educational 
services to women or experts in health 
issues of women of reproductive age 
and their background varied from 
psychology and nursing to sociology 
and health economics. We selected 
individuals of different disciplines in 
order to assess the issue from differ-
ent aspects and acquire an array of 

Table 1 Characteristics of participants in the nominal group panel 

Participant Age (years) Sex Expertise Degree Duration of experience in the 
field of women’s health

(years)

1 45 Female Health promotion PhD 20

2 58 Female Health promotion PhD 25

3 54 Male Health promotion PhD 25

4 45 Female Health promotion PhD 5

5 47 Female Health promotion PhD 21

6 43 Female Psychology PhD 19

7 42 Female Nursing PhD 20

8 49 Male Nursing PhD 26

9 60 Male Health economics PhD 33

10 38 Female Social medicine PhD 4

11 45 Male Epidemiology PhD 13

12 37 Male Sociology PhD 12
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Step 3: Round-robin recording of 
ideas
Subsequently, the secretary wrote the 
ideas presented by the participants on 
a flip-chart to be visible by other group 
members. The ideas belonging to each 
participant were written, followed by 
ideas from the next participants, and 
so on, until all the ideas were equally 
presented to all members. The ideas 
were numbered sequentially.

Step 4: Serial discussion on the ideas
The collected ideas were then discussed 
and elucidated. For this purpose, the 
facilitator started the discussion from 
the top of the list on the flip-chart. Any 
previously written idea would be elimi-
nated and ideas with similar concepts 
were merged. In addition, if any ideas 
were ambiguous, the owner of the idea 
or other experts in the session would 
clarify its meaning. This procedure con-
tinued until no ambiguity was left about 
any of the ideas.

Step 5: Voting to select the most im-
portant ideas
Afterwards, the participants were re-
quired to select 5 of the most important 
ideas from the list and write the num-
bers on an index card. The most impor-
tant idea would be scored 5; the second 
most important would be scored 4, and 
so on, for 5 ideas selected by each par-
ticipant. Once this task was completed, 
the index cards were collected and the 
score of each idea was written next to it 
on the flip-chart.

Step 6: Discussion of the selected 
ideas
This step, although not indispensable 
for NGT, is recommended as it helps 
the group to organize the findings more 
effectively. Thus, the strategies were 
classified as personal or structural, ac-
cording to the experts’ opinions.

Validity of the NGT
We took the following measures to 
increase the validity of the method: 
we recruited participants of different 

disciplines to broaden the range of re-
sponses and opinions on the subject in 
question. Furthermore, we observed the 
principles for founding and managing 
the nominal group sessions.

Ethics
This study was supported by the eth-
ics committee of Tehran University of 
Medical Sciences. All participants were 
informed about the objectives of the 
study, and they all agreed to participate 
voluntarily. In order to compensate for 
a small part of the participants’ time 
and energy, they were awarded with 
presents as souvenirs.

Results

Individual writing of ideas in silence gen-
erated 81 strategies; once the repeated 
and irrelevant items were eliminated 
and items with similar concepts were 
merged, 44 strategies remained. These 
strategies and their assigned weights are 

following 4 strategies had the highest 
scores: improving physical activity, with 
a social support approach; empower-
ing women; promoting and improving 
men’s role in women’s health; and pro-
moting social support. These 4 strate-

Discussion

This is the first Iranian study to use 
the NGT to extract the opinions and 
ideas of health professionals regarding 
strategies for improving health promot-
ing behaviours. There are a number of 
group-oriented research methods to 
determine individuals’ attitudes or per-

NGT promotes group decision-making 
about a specific subject and integrates 
quantitative and qualitative methodol-
ogy, as decisions are made through both 
discussion and voting [14]. NGT has 
certain advantages over other group 

participants’ characteristics, includ-
ing age, sex, field of expertise, degree 
and length of experience in the field of 
women health.

Data collection
-

participant received a briefcase contain-
ing a letter that elucidated the objectives 
of the present study and a summary of 
the preceding quantitative and qualita-
tive phases of the study as well as the 
strategies obtained through a review of 
the literature.

The nominal group session was 
held in a room with a U-shaped table in 
the Faculty of Nursing and Midwifery 
of Tehran University of Medical Sci-
ences. A facilitator and a secretary with 
experience in nominal group sessions 
helped conduct the NGT session. 
The facilitator (M.M.) had a PhD in 
reproductive health and the secretary, 
a PhD student of reproductive health, 
was invited to help implement this 
session.

Steps of the NGT
Step 1: Opening the session
Initially, all the participants were ac-
knowledged for agreeing to take part 
in the session and the stages of the 
session were explained to them. We 
presented the objective of the session 
as “What are the most appropriate 
strategies for improving health pro-
moting behaviours in women?”, using 
the findings of previous studies, the 
current data and the participants’ ex-
periences.

Step 2: Silent generation of ideas in 
writing
All participants were asked to use the 
previously presented findings and 
data, as well as their own experiences, 

 
minute period. This stage was com-
pleted in silence and the participants 
did not share or discuss their ideas with 
one another.
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Table 2 The 44 ideas for strategies for improving health promoting behaviours among women in the Islamic Republic of Iran 
as generated in the nominal group 

Strategy Weightinga Totala Category

Promoting and improving men’s positive impact on enhancement of 
women’s health:
– educating men about health promoting behaviours, particularly 
 promoting social support for women in public places;
– encouraging men (via media, mosques and workplaces) to 
 concern themselves with their wives’ health

2,2,3,3,3,4 17 Personal
Structural

Using advertisements and programmes to educate about the 
importance of healthy lifestyles, particularly physical activity 
(via media, billboards, short message service and pamphlets) in 
collaboration with the health care system and municipalities

– – Structural

Empowering women:
– establishing programmes (via public media) to introduce healthy 
 lifestyles to families;
– using positive and negative role models for improving perceived 
 threats and perceived benefits;
– targeting children and adolescents for improving their problem- 
 solving skills

5,5,5,4,4,3 26 Personal
Structural

Planning for low-cost exercises such as family marches (in public) on a 
weekly and monthly basis – – Personal

Structural

Establishing and developing women’s health consulting services and 
health education based on health promoting behaviours in cities 
by deputies of health, welfare and on different levels of services, 
particularly PHC

4 4 Structural

Starting public screening programmes, eg for hypertension, BMI, 
cancer and heart diseases – – Structural

Improving physical activity, with social support approach:
– legislation (free tickets and sports venues and access hours),
– environment and sports venues;
– facilities (financial, human resources, equipment);
– positive attitude (women, men and legislators);
– outpatient service centres (health care, therapy, rehabilitation) for 
 treating women’s physical problems

5,5,5,5,4,4,3 31 Personal
Structural

Starting traditional and healthy cooking programmes in food festivals – – Structural

Starting time management educational programmes for families in 
workplaces, cultural centres of municipalities and media 3,2,1 6 Structural

Implementing programmes for introducing low-cost methods of stress 
management for the public – – Structural

Developing stress control consulting centres for employees in 
organizations and institutes – – Structural

Starting screening programmes for work-related stress in organizations – – Personal
Structural

Educating (via organizations and public media) about maintaining 
privacy and self-time for women – – Personal

Structural

Starting regular exercise programmes and facilities in organizations 
and workplaces and making them public on a weekly basis, with 
participation of organization managers in order to promote active 
lifestyles

2,1 3 Structural

Acknowledging women with healthy lifestyles on networks 
in organizations and announcing their strategies to others for 
encouraging them to improve their health

– – Personal

Developing legal facilities in working conditions 2 2 Structural

Providing facilities for health promoting behaviour education in 
workplaces – – Structural

Providing an equitable legal system for women (with guarantee of 
performance) in recognizing fertility rights 3,4 7 Structural
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Table 2 The 44 ideas for strategies for improving health promoting behaviours among women in the Islamic Republic of Iran 
as generated in the nominal group (continued)

Strategy Weightinga Totala Category

Correcting common beliefs regarding women’s exercise (via public 
media) 1 1 Personal

Structural

Educating about stress control methods and skills (unofficially on 
media and officially via classes in clubs and cultural centres) 2,4 6 Structural

Developing and reinforcing women’s self-confidence for accepting 
health promoting behaviours (via creation of women’s clubs) 2,1 3 Personal

Structural

Developing bonds with social systems (eg religious communities), to 
collaborate on issues such as mental health and diet 3 3 Structural

Enhancing participation of women in different levels of decision-
making, designing and implementing health improvement 
programmes, particularly through encouraging women to volunteer 
for health projects (health care team  educating women  helping 
other women)

4,1 5 Personal
Structural

Encouraging local women’s co-operatives 4 4 Structural

Devising a modern model for women’s spirituality – – Personal
Structural

Monitoring screening programmes based on female risk factors 2 2 Structural

Designing municipal structures for safe women’s activities and leisure – – Structural

Improving awareness and attitudes for women, family members and 
the whole society about health promoting behaviours (different types) 
and their impact on individual and family health through media, 
mosques, conventions (seminars, movies) and women’s religious 
gatherings (female preachers)

1,3,3 7 Personal
Structural

Facilitating social support on the family level:
– assigning time to women to participate in activities or reducing their 
 responsibilities by other family members;
– financial support for these activities

4,4 8 Personal

Promoting social support:
– promoting healthy behaviours in local facilities, eg mosques, parks, 
 sport centres and schools;
– supporting health promoting behaviours in workplaces;
– providing nurseries and daycare centres for child care

5,5,3,2 15 Structural

Promoting support at higher levels (legal, infrastructures, financial 
resources) 3,3 6 Structural

Assessing the impact of health promoting behaviours and providing 
feedback accordingly – – Personal

Developing short and long-term programmes for women’s health via 
policies, laws and budgets – – Structural

Encouraging cultural education for wives, mothers, daughters and 
fathers 5,1 6 Personal

Structural

Educating women about self-preservation and responsibility skills – – Personal

Enhancing self-esteem, self-efficiency, strong will and making personal 
choices among women – – Personal

Providing environmental and social facilitators, eg public welfare, 
social support, policies fighting discrimination and sexism, survival 
conditions, municipal environment and neighbourhood relations

5,2,1 8 Structural

Forming female-oriented civil organizations particularly on the local 
scale 4,4 8 Structural

Defining women’s share in decision-making positions and occupations 5 5 Structural

Forming women’s social identity and role in society 3 3 Structural

Improving social capital through encouraging the feeling of belonging 
to a neighbourhood, city, country and society – – Structural
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techniques, such as the Delphi method, 
focus groups and brainstorming, which 
render it one of the most efficient group 
procedures. One advantage is comple-
tion of the process in one session with 
immediate submission of results to the 
group, which improves the participants’ 
satisfaction. Moreover, researcher bias 
is minimized as a result of the highly 
structured nature of the process [15]. 
Although the NGT is one of the best 
methods to adopt efficient decisions 
about one subject, it has not been paid 
due attention in Iranian health care 
system and its benefits and efficiency 
remain to be evaluated.

Improving physical activity, with 
a social support approach, was the 
highest scoring strategy in the session. 
Women’s inactivity is a challenge not 
only for women in the Islamic Republic 
of Iran, but also in many other countries 

role of physical activity in preventing 

and colon cancer, as well as improving 
mental health, reducing the risk of obe-
sity and osteoporosis [19], this strategy 
may be beneficial to women’s health. 
Social support is typically classified as 
perceived and received support and it 

feeling loved, valued and appreciated), 
informational (e.g. advice or guidance) 
and instrumental (e.g. tangible help) 

strategy could be realized on the struc-
tural level in the Islamic Republic of Iran 
through instrumental support, such as 
enhancing sport facilities and spaces, 

human resources, increasing the active 
hours of sport centres, providing free 
tickets and spaces and providing outpa-
tient service (health care, therapy, reha-
bilitation) for treating women’s physical 
problems. On the personal level, it may 
be actualized through informational 
support such as promoting positive at-
titudes in women, men and legislators 
towards women’s physical activity.

Empowering women was the second 
highest scoring strategy presented in the 
specialist panel. Empowerment is an im-
portant aspect of health improvement, 
and is defined as: “enabling individuals 
to decide about their own health”. Since 
this strategy focuses on empowering 
individuals as well as society as a whole, it 
is practical and efficient for comprehen-

The third highest scoring strategy in 
the nominal group session was promot-
ing and improving men’s role in wom-
en’s health. This may be accomplished 
through educating health promoting 
behaviours, particularly promoting so-
cial support for women and encourag-
ing men to concern themselves with 
their wives’ health as propagated in 
media, mosques and workplaces. Men 
play a pivotal role in women’s health 
through their encouragement of be-
haviour modification and reduction of 
reproductive health problems as well as 
the problems of domestic violence that 
women encounter. The United Nations 
Population Fund has stated that as men 
play an essential role in empowering 

approach to women’s health requires a 
component for improving men’s par-

Promoting social support ranked 
fourth among the suggested strategies. 
Numerous studies have indicated the 
positive impact of social support on 

In fact, social support is necessary for 
health promotion, as it satisfies indi-
viduals’ physical and emotional needs 
and protects quality of life against stress-

this strategy may be realized through 
promoting health behaviours in local 
facilities such as mosques, parks, sport 
centres, and schools, support health 
promoting behaviours in workplaces, 
and providing nurseries and day-care 
centres to take care of children. The 
characteristics of a community and its 
organizations have a direct effect on the 
level of well-being on the individuals 
and families that reside in it. Promot-
ing close-knit ties among residents can 
relieve the effects of crises on commu-
nity members. Stable communities are 
characterized by value similarity, mutual 
assistance, shared trust and concern for 

This study has some limitations that 
are worth mentioning. First, similar to 
other qualitative methods, the NGT is 
limited in sample size. Secondly, par-
ticipants were selected purposively, and 
therefore, the representativeness and 
generalizability of the results are limited. 
Thirdly, the generation of ideas was limit-
ed to the actual time spent at the meeting.

Table 2 The 44 ideas for strategies for improving health promoting behaviours among women in the Islamic Republic of Iran 
as generated in the nominal group (concluded)

Strategy Weightinga Totala Category

Reinforcing the skills for improving mental health and providing the 
equipment for improving these skills 2,2 4 Personal

Investing in public sports instead of competitive sports with an 
emphasis on women’s sports 1 1 Structural

Modelling women’s success in improving family and neighbourhood 
health – – Personal

aEmpty weighting and sum columns for a strategy indicate that the idea was not selected by any of the participants to be among the top 5 priorities. 
PHC = primary health care; BMI = body mass index.
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Conclusion

This study using NGT provided 
useful information regarding strate-
gies for improving health promoting 
behaviours. Among the strategies 
discussed, improving physical activ-
ity with social support, empowering 
women, promoting and improving 

men’s role in women’s health and pro-
moting social support had the high-
est scores respectively. The strategies 
presented in this study may be utilized 
by policy-makers, planners, managers, 
researchers and health care providers 
to improve women’s health promot-
ing behaviours, and thus contribute to 
their well-being.
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Table 3 The 4 most important strategies (in decreasing order of priority) for improving women’s health promoting behaviours 
in the Islamic Republic of Iran as generated in the nominal group

Strategy Absolute
weighting

 % weighting Category

Improving physical activity with social support approach:
– legislation (free tickets and sports venues and access hours)
– environment and sports venues
– facilities (financial human resources equipment)
– positive attitude (women men and legislators)
– outpatient service centres (health care therapy rehabilitation) for treating 
 women’s physical problems

31 34.8 Personal 
Structural

Empowering women:
– establishing programmes (via public media) to introduce healthy lifestyles to 
 families
– using positive and negative role models for improving perceived threats and 
 perceived benefits
– targeting children and adolescents for improving their problem-solving skills

26 29.2 Personal 
Structural

Promoting and improving men’s positive impact on enhancement of women’s health:
– educating men about health promoting behaviours, particularly promoting 
 social support for women in public places
– encouraging men (via media, mosques and workplaces) to concern themselves 
 with their wives’ health

17 19.1 Personal 
Structural

Promoting social support:
– promoting healthy behaviours in local facilities, e.g. mosques, parks, sport 
 centres and schools
– supporting health promoting behaviours in workplaces
– providing nurseries and daycare centres for child care

15 16.9 Structural

Total 89 100.0

References

1. Esin NM, Bulduk S. Healthy behaviours and educational needs 
among Turkish women: a school-based study. Collegium An-
tropologicum, 2008, 32:1043–1051. 

2. Strategic action for the health of women in Europe. Copenhagen, 
World Health Organization Regional Office for Europe, 2001.

3. Amin-Shokravi F, Rajabi R, Ziaee N. Exercise effects on risk of 
cardiovascular disease among Iranian women. Asian Journal of 
Sports Medicine, 2011, 2:37–43. 

4. Bakhshi E et al. Changes in body mass index across age groups in 
Iranian women: results from the national health survey. Journal 
of Nutrition and Metabolism, 2012, doi: 10.1155/2012/848403 

5. Noorbala AA et al. Mental health survey of the adult popula-
tion in Iran. British Journal of Psychiatry, 2004, 184:70–73. 

6. Tajvar M, Arab M, Montazeri A. Determinants of health-related 
quality of life in elderly in Tehran, Iran. BMC Public Health, 
2008, 8:323. 

7. Ribeiro PS et al. Priorities for women's health from the Global 
Burden of Disease study. International Journal of Gynaecology 
and Obstetrics, 2008, 102:82–90. 

8. Chamberlain J et al. Women's perception of self-worth and 
access to health care. International Journal of Gynaecology and 
Obstetrics, 2007, 98:75–79. 

9. Luthra R. Internet health learning to improve women's health. 
World Health Organization. Bulletin of the World Health Or-
ganization, 2005, 83:557. 

10. National Census of Population and Housing of Iran. Statistical 
Center of Iran (http://amar.sci.org.ir, accessed 29 January 
2013) [in Farsi].

11. Baheiraei A et al. Health-promoting Behaviours and social 
support of women of reproductive age, and strategies for ad-
vancing their health: protocol for a mixed methods study. BMC 
Public Health, 2011, 11:191.



EMHJ

416

12. Abdullah MMB, Islam R. Nominal Group Technique and its 
Applications in Managing Quality in Higher Education. Pakistan 
Journal of Commerce and Social Sciences, 2011, 5:81–99. 

13. Williams PL et al. Clinical education and training: using the 
nominal group technique in research with radiographers to 
identify factors affecting quality and capacity. Radiography, 
2006, 12:215–224. 

14. Nelson JS et al. Using the nominal group technique for home-
work communication decisions. remedial and special educa-
tion. Remedial and Special Education, 2002, 23:380.

15. Potter M, Gordon S, Hamer P. The nominal group technique: 
a useful consensus methodology in physiotherapy research. 
Newe Zealand Journal of Physiotherapy, 2004, 32:126–130. 

16. Adams MH et al. Social support and health promotion lifestyles 
of rural women. Online Journal of Rural Nursing and Health 
Care, 2000, 1:28–40. 

17. Chen CM et al. Postpartum Taiwanese women: their postpar-
tum depression, social support and health-promoting life style 
profiles. Journal of Clinical Nursing, 2007, 16:1550–1560. 

18. Al-Kandari F, Vidal VL. Correlation of the health-promoting 
lifestyle, enrollment level, and academic performance of col-

lege of nursing students in Kuwait. Nursing and Health Sciences, 
2007, 9:112–119. 

19. Sparling PB et al. Promoting physical activity: the new im-
perative for public health. Health Education Research, 2000, 
15:367–376. 

20. Toronton PL et al. Weight, diet and physical activity-related 
beliefs and practices among pregnant and postpartum Lationo 
women: the role of social support. Maternal and Child Health 
Journal, 2006, 10:95–104. 

21. Kermode K et al. Empowerment of women and mental health 
promotion: a qualitative study in rural Maharashtra, India. BMC 
Public Health, 2007, 7:225. 

22. Sternberg P, Hubley J. Evaluating men’s involvement as a 
strategy in sexual and reproductive health promotion. Health 
Promotion International, 2004, 19:389–396. 

23. Bomar PJ. Promoting health in families—applying family research 
and theory to nursing practice. Philadelphia, WB Saunders, 
2004. 

24. Pender NJ, Murdaugh CL, Parson M. Health promotion in nurs-
ing practice. Philadelphia, New Jersey, 2001. 

EZ-DOC tool for health promotion and education 

The WHO Regional Office for the Eastern Mediterranean has developed a documentation tool for health promotion 
and education called EZ-DOC. EZ-DOC is a user-friendly tool to assist health promotion and education managers 
document their interventions during the processes of planning and reporting. The tool was developed following 
requests from Member States of the Region at the Ninth Global Conference on Health Promotion.

The tool is divided in two parts.

Part 1: Planning and implementation

Part 1 should be used at the beginning of project development and includes sections on: project information; 

completed to highlight lessons learnt. 
While the tool was developed to document health promotion and education interventions, it can also be used to 
document interventions in various sectors.

Further information about this tool can be found at: http://www.emro.who.int/health-education/hed-news/ez-doc.
html
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Population-based health survey in Eastern region of 
Saudi Arabia
R. Rehmani,1 A.G. Elzubair,2 M. Al Maani,3 I.Y. Chaudary,4 A. Al Qarni,2 T. Khasshogi 5 and A. Al Shuaibi 6

ABSTRACT A community health survey was conducted to describe the current health status and preventive 
health practices of National Guard military employees and their dependants residing in the Eastern region of 
Saudi Arabia. In a cross-sectional survey in 2010, data were collected via a questionnaire interview and direct 
physical measurements. A total of 1339 adults aged ≥ 14 years completed the survey [mean age 30.7 (SD 12.7) 
years]. About two-thirds of the sample had problems of overweight and obesity, while 50% had high serum 
lipids and psychiatric disorders. Hypertension and diabetes were detected in 9.0% and 9.1% of the participants 
respectively and 15.8% were smokers. The rates of complete immunization and breastfeeding of children were 
88.9% and 80.2% respectively and 21.7% of the women had ever used oral contraceptives. However, only 6.5% of 
the women had ever had a mammogram and 13.4% a cervical smear. The survey results provide a baseline from 
which to strengthen many public health policies and programmes.
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Enquête de santé en population générale dans la région est de l'Arabie saoudite

RÉSUMÉ Une enquête de santé communautaire a été menée pour évaluer l'état de santé actuel ainsi que les 
pratiques de santé préventive des employés militaires de la Garde nationale saoudienne et de leurs personnes 
à charge dans la région est de l'Arabie Saoudite. Dans une enquête transversale menée en 2010, des données 
ont été recueillies par questionnaire administré lors d'un entretien et par des mesures physiques directes. Près 
de deux tiers des personnes souffraient de surpoids et d'obésité et la moitié d'une hyperlipidémie sérique et de 
troubles psychiatriques. Une hypertension et un diabète ont été dépistés chez 9,0 % et 9,1 % des participants 
respectivement tandis que 15,8 % étaient fumeurs. Au total, 1339 adultes de 14 ans ou plus ont répondu à 
l'enquête (âge moyen 30,7 ans [ET 12,7]). Au total, 88,9 % des enfants avaient un statut vaccinal complet, 80,2 
% avaient été allaités au sein et 21,7 % des femmes avaient déjà eu recours aux contraceptifs oraux. Toutefois, 
seules 6,5 % des femmes avaient déjà bénéficié d'une mammographie et 13,4 % d'un frottis du col. Les résultats de 
l'enquête fournissent une base de données initiales utile pour renforcer de nombreux programmes et politiques 
de santé publique.
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Introduction

According to the World Health Or-
ganization (WHO), health is defined 
as a state of complete physical, mental 
and social well-being and not merely 
the absence of disease or infirmity and 
should enable people to lead socially 
and economically productive lives [1]. 
Globally, policy-makers, provincial 
health departments, researchers and 
health professionals are all agreed that 
a comprehensive source of accurate 
health measures is essential to assist 
them in addressing the health needs 
of their nation. Classic examples of 
comprehensive health surveys are the 
Demographic and Health Surveys con-
ducted in many countries worldwide 
[ ] and the Canadian Health Measures 
Survey [ ].

Previous national health surveys in 
Saudi Arabia have not covered a com-
pete range of nutrition, physical activity 
habits, family medical history, current 
and past medical conditions, health-
related risk factors and topics related to 
women’s and children’s health [ ]. 
The National Guard Health Affairs 
(NGHA) provides modern medical 
care for military employees and their 
dependants and is active in promoting 
disease prevention and the adoption of 
healthy lifestyles [7]. Based on the re-
gional need and the mission of NGHA, 
a community health survey was con-
ducted to describe the current health 
of the inhabitants of National Guard 
housing. We believed our sample to 
be equivalent to a national representa-
tive sample, as National Guards are re-
cruited from all regions of Saudi Arabia. 
No population-based study has been 
done in this particular group, and there 
is a gap in our knowledge regarding the 
prevalence of major health problems 
and the preventive health practices of 
this population. The general aim of 
the study was to obtain accurate and 
up-to-date information on the health 
status and preventive health practices 
of National Guard housing inhabitants 

that would act as baseline community 
health data for regional planning. The 
specific objectives were to evaluate the 
extent of health problems associated 
with major health concerns (such as 
diabetes, obesity, hypertension, cardio-
vascular disease) and to assess health 
lifestyles and practices and participation 
in prevention and screening. 

Methods

Study design and setting
The National Guard Health Measures 

cross-sectional study using household 
interviews and direct physical meas-
urements. A survey of the selected 
households was conducted from May 

housing complexes in the Eastern re-
gion of Saudi Arabia, one in Al-Hasa and 
other in Dammam. All adults, aged 14+ 
years, living in National Guard housing 
were included in the survey. Children 
aged < 14 years and adult visitors were 
excluded.

Sample
The study population was the National 
Guard military employees and their 
eligible dependants residing in National 
Guard housing in Al-Hasa and Dam-
mam. The National Guard housing was 
the primary sampling frame and formed 
the starting point for the sampling 
procedure. They are subdivided into 
9 administrative districts and samples 
were selected from each district. Based 
on the probability proportional to size, 
a fixed number of households were se-
lected from the household list in each of 
the selected districts, and all household 
members in the eligible age group in the 
selected household were selected for 
the survey.

A household (individual sharing a 
cooking area) was used as the sampling 

-

Dammam). Our calculations resulted 

of error. Assuming a non-response rate 

Dammam).

Data collection

at the primary health centres (PHC) 
in Al-Hasa and Dammam. Sampled 
households were notified by phone and 
the interviewers contacted the head of 
the family to create a list of household 
members and then select a respondent. 
Once a respondent from each house-
hold was selected and agreed to partici-
pate, an appointment was made at the 
PHC. Data collection was performed 

administered by trained interviewers 
and direct physical measurements and 
collection of blood samples.

The pre-coded questionnaire, based 
on the Health Measures Survey, is a reli-
able and validated tool [ ]. It was trans-
lated into Arabic and was pre-tested and 
validated in the current context in a pilot 
study. The questionnaire has 15 mod-
ules covering topics such as nutrition, 
physical activity habits, family medical 
history, current and past medical con-
ditions, health-related risk factors and 
topics related to women’s and children’s 

minutes on average to administer.
Data were  collected about exercise 

(exercise undertaken for fitness, rec-

interview); hygiene practices (regularly 
washing hands before eating within the 

injury which caused loss of at least 1 full 
day of usual activities such as school, 
sports or a job or required treatment 

days); and psychiatric problems (self-
reported presence of a range of depres-
sive symptoms and emotional distress 
using the Centre for Epidemiologic 
Studies Depression scale [8]). Mar-
ried women answered questions about 
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mmol/L) and diabetes mellitus (FPG 

glucose ≥ 11.1 mmol/L) [9]. Blood 
pressure was measured with a mercury 
sphygmomanometer according to the 
standardized protocol recommended 
by the American Heart Association 
[ ]. Hypertension was defined as a 

or greater or a diastolic blood pressure 

anti-hypertensive medication. Body 
mass index (BMI) was calculated as 
weight in kilograms divided by the 
square of height in metres. According 
to the National Institutes of Health 
guidelines [11], weight status was clas-
sified into following BMI categories: 
underweight (≤ 18.5 kg/m ), normal 

), overweight 

m ). 
Hyperlipidaemia was defined as serum 

serum triglycerides > 1.7 mmol. People 
-

od: high (1+ hours of vigorous exercise 
during the last 1 week), moderate (< 
1 hour of vigorous exercise) and low/
sedentary (no exercise or little exercise 

Ethical issues
The study proposal was approved by the 
institutional review board. All informa-
tion provided by the interviewers was 
strictly confidential. All records were 
securely stored and locked to restrict 
access only to study staff. A prospective 
participant in the survey was informed 
about the proposed survey before any 
consent to participate was considered 
valid. Participation on the study was 
voluntary; respondents could decline 
any test or withdraw at any time.

Data analysis
The data were entered into a personal 
computer and SPSS

used for data analysis. Descriptive statis-
tics was used to summarize the data and 
to describe the prevalence of common 
problems in the study group. 

The significance of relationship of 
the items related to lifestyle and pre-
vention practices, health problems and 
prevention and screening practices with 
sex, age, education level, mothers’ work-
ing status and family size was assessed 
using the chi-squared test. For this pur-

mothers’ working status as working or 
housewife and family size as 4, 4–7 and 
> 7 members.

Results

-

Demographic data
Regarding participants’ profile, just over 

studied group. Almost three-quarters of 
the sample had a low or medium level 
of education, and the most common 
family size was 4–7 members (Table 1).

Lifestyle and preventive 
measures practices
A great majority of the participants 

their health. Physical exercise, hand 
washing, daily bathing and daily tooth 
brushing were practised by a majority 

sample reported that they were smokers 

The rate of health satisfaction was 
significantly higher among males and 

P
-

ing physical exercise was reported by 

prevention and screening practices: im-
munization (complete immunization 

polio, diphtheria, tetanus, pertussis and 
measles); breastfeeding (breastfed their 

-
ing (ever had a mammogram or cervical 
smear, self-reported and validated from 
medical records); and contraceptive 
use (ever used oral contraceptive pills). 

A clinical examination was per-
formed, and blood pressure, weight and 
height were measured by the nurses. 
Weight was measured using domestic 
scales with indoor clothing without 

measurement was carried out to the 
nearest mm by using a measuring tape. 

data collected included fasting plasma 
glucose (FPG), fasting lipids and gly-
cosylated haemoglobin (HbA1c) levels 
(on diabetic patients only).

Quality control measures
Quality control measures were built 
into the survey design to ensure 
accuracy, completeness and compa-
rability of information across the fa-
cilities. These included development 
of a training manual of standardized 
procedures; training of coordinators 
and interviewers in clinical measure-
ment and questionnaire completion to 
provide consistency of techniques; and 
scheduled replication of measurements 
by survey supervisors. The field supervi-

of all the patient interviews. For every 

measurements were repeated blindly by 
-

ples were submitted to the laboratory 
without identifiable linkage to check the 
quality of laboratory procedures.

Definitions
Diabetes was determined based on lev-
els proposed by the American Diabetic 
Association (ADA) and adopted by 
the WHO as follows: normal blood 
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significantly more males, those aged 
P -

spectively) and with family size < 7 (P 

and daily tooth brushing did not show 
significant variation across the vari-
ables. The practice of hand washing was 
reported by significantly more males, 

higher education level (P

other hand, smoking was reported by 
significantly more males, those aged ≥ 

members (P
respectively).

Health problems
Around two-thirds of the sample had 
problems of overweight and obesity, 

psychiatric problems. Hypertension 
and diabetes were present in just under 

 ).

had 1 or more of the major risk fac-
tors for cardiovascular disease (high 

blood cholesterol, diabetes, high blood 

Overweight or obesity was signifi-
cantly more common among males 
(P

(P
diabetes mellitus among males, those 

size ≥ 7 members (P
-

pertension was also significantly higher 
P < 

by significantly more males (P
In contrast, psychiatric problems were 
present in significantly more females, 

family size of ≥ 7 members (P

Prevention and screening 
practices
Married women answered ques-
tions about prevention and screen-
ing practices. High rates of complete 
immunization of their children and 

ever used oral contraceptives and very 
few had ever had a mammogram or 
cervical smear (Table 4).

Adequate childhood immunization 
and breastfeeding practices was found 
among significantly more women aged 

P -
spectively). A cervical smear had been 
obtained by significantly more women 

P
having ever had a mammogram or 
ever used oral contraceptive pills did 
not show a significant variation with 
woman’s age, education level, mothers’ 
working status or family size.

Discussion

have described the prevalence of health 
problems and use of preventative health 
practices among the studied group of 
National Guard military employees 
and their dependants. It provides an 
excellent base from which to strengthen 
many public health policies and pro-
grammes. These results help in the 
identification and selection of priority 
health issues at a regional level. Based 
on these very important issues, relevant 
health indicators can be selected and 
monitored.

Lifestyle and preventive 
measures practices
Physical activity can reduce the like-
lihood of a person developing heart 
disease, high blood pressure, osteopo-
rosis and possibly diabetes [ ]. It can 
also have a positive effect on a person’s 
overall wellbeing, mental health and 
self-image. Physical inactivity is an es-
tablished risk factor for cardiovascular 
disease, cancer and diabetes. A litera-

prevalence of physical inactivity among 
Saudi children, adolescents and adults 

Table 1 Demographic profile of participants in the National Guard Health 
Measures Survey 2010 in Eastern region of Saudi Arabia (n = 1339)

Variable No. %

Age (years)

14–24 498 37.2

25–34 253 18.9

35–44 399 29.8

45–54 166 12.4

55+ 23 1.7

Sex

Male 769 57.4

Female 570 42.6

Education level

Low (grade 1–6) 596 44.5

Medium (grade 7–9) 431 32.2

High (grade  10) 312 23.3

Family size

< 4 142 13.4

4–7 666 63.0

> 7 250 23.6
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participants were physically active, of 

physical activity [14]. Another study, 

participants were totally physically inac-

active on a regular basis [15]. The self-
reported prevalence of practising physi-

hypothesize that the younger age of our 
study population is the reason for the 
higher rate of physical activity.

Health problems

Excess body weight has been linked to 
several health risks and diseases. The 
link between overweight and the risk 
of heart disease (complicated by high 

blood pressure, high blood lipids and 
diabetes) is especially important con-
sidering that heart disease is the most 
common cause of death in Saudi Arabia 
[ ]. The literature showed a preva-
lence of overweight and obesity in Saudi 

[17]. 
The overall prevalence of diabetes 

18]. 
However, the prevalence of diabetes in 

the younger age of our study population 
is the reason for this lower rate.

There is a consensus that high blood 
cholesterol is a major risk factor for heart 
disease and that lowering blood choles-
terol levels in individuals with elevated 
blood cholesterol reduces the risk of a 
heart attack. It is desirable to have low 

total blood cholesterol, triglycerides and 
low-density lipoprotein (LDL) cho-
lesterol levels, and high values for high-
density lipoprotein (HDL) cholesterol. 
A recent study revealed that in Saudi 
Arabia, the prevalence of high choles-

19]. 
High blood pressure is a known risk 

factor for cardiovascular disease and 
kidney failure. Detection and control 
of high blood pressure have important 
implications for reducing the cardio-
vascular disease risk within the popula-
tion and preventing kidney failure. It is 
therefore recommended that all people 

pressure checked as part of any routine 
health examination and that the patient 
be informed of their blood pressure 

Table 4 Married female participants’ self-reported health practices 

Variable Total Completed 
children’s 

immunization

Breastfed 
children for 6 

months

Ever had 
mammogram

Ever had cervical 
smear

Ever used oral 
contraceptives

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

Age (years)

14–24 78 73 93.6 68 87.2 6 7.7 3 3.9 14 18.0

25–34 125 119 95.2 107 85.6 8 6.4 8 6.4 24 19.2

35–44 152 118 77.7 104 68.5 8 5.3 24 15.8 32 21.0

45–54 41 27 65.8 24 58.5 2 4.9 12 29.3 10 24.3

55+ 11 7 63.6 7 63.6 1 9.0 5 45.4 3 27.3

P-value 0.001 0.01 0.64 0.01 0.72

Education 

Low (grade 1–6) 103 88 85.4 78 75.8 5 4.9 12 11.7 17 16.5

Medium (grade 7–9) 182 166 91.2 152 83.5 12 6.5 25 13.7 42 23.0

High (grade 10) 102 90 88.2 80 78.4 8 7.8 15 14.7 25 24.5

P-value 0.74 0.12 0.74 0.88 0.48

Work status

Employed 53 45 85.0 43 81.1 4 7.5 9 17.0 14 26.4

Not working 334 299 89.0 267 80.0 21 6.3 43 13.0 70 21.0

P-value 0.84 0.91 0.77 0.07 0.08

Family size

< 4 42 36 85.7 34 81.0 3 7.1 5 12.0 8 19.0

4–7 246 222 90.2 197 80.0 16 6.5 31 12.6 52 21.1

> 7 101 86 85.1 79 78.0 6 6.0 16 16.0 24 23.8

P-value 0.88 0.94 0.82 0.22 0.32

Total 387 344 88.9 310 80.2 25 6.5 52 13.4 84 21.7

Chi-squared tests.
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readings. The prevalence of hyperten-
sion in Saudi Arabia has been reported 

]. However, the preva-
lence of hypertension in our study was 

our population is the most likely reason 
for this low rate.

Prevention and screening 
practices
In Saudi Arabia, cervical cancer occurs 

cancers in females and is the 8th leading 
cause of cancer death in Saudi females 
[
female patients had ever undergone 
a cervical smear. This is similar to the 

Saudi Arabia [ ].
In Saudi Arabia, breast cancer is 

the most common cancer, ranked first 

of all newly diagnosed female cancers 
[ ]. It is the single leading cause of 

age and thus poses a major public health 
concern. A recent publication estimated 
that the future burden of breast cancer in 
Saudi Arabia is expected to increase by 

]. Mam-
mogram screening is used to detect breast 
cancer early, thus improving the chances 
of successful treatment. We found that 

ever undergone mammography. The low 
utilization of mammography screening 
in Saudi Arabia has been mainly attrib-
uted to lack of education, low awareness 
among females and the lack of standard 
national screening programmes [ ].

Our data revealed a prevalence of oral 

evidence that a majority of Saudi women 
are using contraception methods but 
without medical advice; a recent study 

using oral contraception pills [ ].

Saudi Arabia found that 4889 received 
breast milk at birth, indicating a preva-
lence of initiation of breastfeeding of 

]. Our study showed that 

A survey of national immuniza-
tion coverage in Saudi Arabia in 1991 
revealed that the national coverage of 

(according to World Health Organiza-
-

[
participants had performed complete 
immunization for their children.

Survey implications

clear picture of the measured health 
indicators and identified areas where 
considerable individual and collective 
effort is needed. We had a relatively 
young population with a mean age of 

too many participants smoked, were 
overweight, were inactive and had high 
levels of risk factors for chronic diseases 
such as cardiovascular disease, cancer, 
diabetes mellitus and chronic lung 

had 1 or more of the major risk factors 
for heart disease. We found the rates 
of participation were low in prevention 
programmes such as cervical cancer and 
breast cancer screening, and we suggest 
that measures must be taken to enhance 

these practices. Another concern is the 
percentage of participants, particularly 
young women, who were exhibiting 
symptoms of psychiatric illnesses.

Future directions
This survey provided a wealth of data 
that should be viewed as the begin-
ning of a future research and planning 
agenda. A concerted effort is needed to 
improve the health status and practices 
of National Guard families. A future 
challenge is the integration of existing 
sources of information for the purpose 
of planning and developing effective 
policies, programmes and supportive 
environments to improve the health 
status of all National Guard employees 
and their families.
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Magnitude and risk factors for burnout among primary 
health care physicians in Asir province, Saudi Arabia
N.S. Al-Sareai,1 Y.M. Al-Khaldi,1 O.A. Mostafa 2 and M.M. Abdel-Fattah 3

ABSTRACT Job-related burnout is an occupational hazard for health care professionals. This study aimed to determine 
the prevalence of burnout and its associated factors among physicians working at primary health care centres in Asir 
province, Saudi Arabia. In a cross-sectional survey applying the Maslach Burnout Inventory (MBI) with standard cut-
offs, 29.5% of respondents reported high emotional exhaustion, 15.7% high depersonalization and 19.7% low personal 
accomplishment, with 6.3% scoring high in all 3 dimensions. High emotional exhaustion score was associated with 
younger age, Saudi nationality and salary 15 000–20 000 SR. Physicians who had more working days and those who 
had longer duration of annual vacation were less likely to report emotional exhaustion. High depersonalization score 
was associated with Saudi nationality, working for 5–15 years and salary > 20 000 SR. Low personal accomplishment 
score was associated with younger age, non-Saudi nationality, working for  5 years and more annual vacation.
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Ampleur et facteurs de risque du syndrome d'épuisement professionnel chez des médecins de soins de santé 
primaires dans la province d'Asir (Arabie saoudite)

RÉSUMÉ Le syndorme d'épuisement professionnel est un risque pour le personnel de santé. La présente étude visait 
à déterminer la prévalence de l'épuisement et des facteurs associés chez des médecins travaillant dans des centres 
de soins de santé primaires de la province d'Asir (Arabie saoudite). Dans une étude transversale utilisant l’inventaire 
d’épuisement professionnel de Maslach avec des seuils normalisés, 29,5 % des répondants ont déclaré éprouver 
un épuisement psychologique important, 15,7 % une forte dépersonnalisation et 19,7 % un faible accomplissement 
personnel. Au total, 6,3 % des médecins ont obtenu des résultats élevés pour ces trois aspects. Un score élevé 
pour l'épuisement était associé à un âge plus jeune, la nationalité saoudienne et un salaire compris entre 15 000 et 
20 000 riyals saoudiens. Les médecins qui travaillaient pendant un plus grand nombre de jours dans la semaine et 
ceux qui avaient pris des congés annuels plus longs présentaient moins de risque. Avoir la nationalité saoudienne, 
être en activité depuis 5 à 15 ans et toucher un salaire supérieur à 20 000 riyals saoudiens étaient associés à un 
résultat élevé pour la dépersonnalisation. Un faible score pour l'accomplissement personnel était associé au fait 
d'être plus jeune, de ne pas avoir la nationalité saoudienne et d'avoir eu une durée d'activité supérieure ou égale à 
5 ans et des congés annuels plus longs.
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Introduction

The term “burnout”, originally used for 
engine malfunction, was first applied to 

a stress syndrome with reported symp-
toms including exhaustion, frustration, 
anger, carelessness and a feeling of 
ineffectiveness and/or failure [1]. Oc-
cupational burnout varies greatly in the 
presentation and severity of its manifes-

syndrome is a negative impact on job 
performance for professionals involved 
in people-oriented services, especially 

been described as a state of physical 
and emotional exhaustion with a poor 
self-image, a negative attitude towards 
work and loss of concern or interest in 
patients [5]. Exhaustion from too much 
work or dissipation results in nega-
tive attitudes toward both others and 

chronic state of physical and emotional 
depletion that results from excessive job 
demands and continuous stress. Dep-
ersonalization is another component of 
the syndrome and is an anomaly of the 
mechanism by which an individual has 
self-awareness; it is a feeling of watching 
oneself act, while having no control over 
a situation [7].

The syndrome tends to occur in 
people who have excessive expectations 
of themselves and who feel they need to 
do everything right [8]. Symptoms of 
burnout were found to be significantly 
associated with a perception of stressful 
and unrewarding working conditions, 
as well as with a variety of other negative 
behaviours including lateness, absen-
teeism, use of tranquilizing drugs, physi-
cal illness and withdrawal from others 
[9]. The practical symptoms of job dis-
satisfaction are usually interpreted as 
mistakes at work, accident proneness 

Burnout has implications for the 
employing organization through ab-
senteeism, staff conflict and high staff 
turnover, which lead to both short 

and long-term manpower instability, 
resulting in further stress. It is therefore 
important to examine the causes of 
burnout in order to determine coping 
strategies that may be followed to man-
age it [11]. The present study aimed 
to investigate the magnitude and risk 
factors of burnout among physicians 
working at the primary health care level 
in Asir province, Saudi Arabia.

Methods

Study design and sample
A cross-sectional study was carried out 

province in Saudi Arabia. The province 
is located in the south-west of the coun-

All physicians working at government 
primary health care centres (PHCCs) 
in Asir province were invited to partici-
pate in the current study. At the time of 

Data collection
After being given assurances of full con-
fidentiality and anonymity of the data, 
physicians answered a self-administered 
questionnaire which included the Ma-
slach Burnout Inventory (MBI) as well 
as data on their demographic and pro-
fessional characteristics (i.e. age, sex, na-
tionality, salary, qualification, specialty, 
years of experience after qualification, 
duration of work at the health facility 
and number of working days per week).

The MBI has been found to be reli-

of the burnout syndrome—emotional 
exhaustion, depersonalization and re-
duced personal accomplishment—us-

terms of the frequency with which the 
respondent experiences these feelings, 

day”) [14]. The 9 items in the emotional 
exhaustion subscale (statements 1–9) 
assess feelings of being emotionally 
overextended and exhausted by one’s 
work. The 5 items in the deperson-

measure an unfeeling and impersonal 
response toward recipients of one’s 
service, care, treatment or instruction. 
For both the emotional exhaustion and 
depersonalization subscales, higher 
mean scores correspond to higher de-
grees of experienced burnout. The 8 
items in the personal accomplishment 

feelings of competence and successful 
achievement in one’s work with people. 

lower mean scores on this subscale 
correspond to higher degrees of expe-
rienced burnout [14]. The scores for 
each subscale are considered separately 
and are not combined into a single, total 

each respondent. If desired for indi-
vidual feedback, each score can then 
be coded as low, average or high by 
using the numerical cut-off points listed 
on the scoring key [14]. We used the 

exhaustion, ≥ 9 for high depersonaliza-

accomplishment [15].
In the current study, the MBI was 

found to be a reliable instrument with 
sufficient coefficients of internal consist-

-
-

plishment subscales).

Data management and 
statistical analysis
The collected data was analysed using 
SPSS
and standard deviation (SD) were 
used as descriptive statistics. Bivariate 
analysis of mean burnout subscale 
scores with regard to independent vari-
ables were done by unpaired t-test (for 

and ANOVA (for comparison of the 
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specialty, duration of work in the cur-
rent facility, number of working days per 
week, number and duration of annual 
vacations in weeks). Three multivariate 
logistic regression models were created, 
1 for each subscale of the MBI scale.

Results

Demographic characteristics

giving a response ra
1 shows the sociodemographic charac-
teristics of physicians. Their age ranged 

-

an MD qualification or Fellowship. The 

Professional characteristics

-
acteristics of the physicians. The great 

-

significance difference test was used 
for post hoc comparisons of ANOVA 
(results are not included in the article). 
Variables that were significant in the 
bivariate analysis were included in the 
multivariate logistic regression analysis.

Emotional exhaustion, deperson-
alization and personal accomplishment 
on the MBI scale were treated as the 
dependent variable in multivariate lo-
gistic regression analysis. The independ-
ent variables were: the demographic 
characteristics (age, sex, marital status, 
nationality, qualifications and salary) 
and professional characteristics (pro-
fessional status, years of profession, 

Table 1 Sociodemographic characteristics of physicians working at primary health care centres in Asir province, Saudi Arabia, 
and prevalence of pathological scores on subscales of the Maslach Burnout Inventory (MBI)

Variable Total sample
(n = 370)

Prevalence of pathological scores

Emotional exhaustion
(score ≥ 26)

Depersonalization
(score ≥ 9)

Low personal 
accomplishment

(score ≤ 33)

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

Age (years)

≤ 29 53 14.3 21 39.6 7 13.2 17 32.1

30–39 149 40.3 48 32.2 21 14.1 20 13.4

40–49 95 25.7 23 24.2 16 16.8 11 11.6

≥ 50 73 19.7 17 23.3 14 19.2 25 34.2

Sex

Male 303 81.9 94 31.0 50 16.5 60 19.8

Female 67 18.1 15 22.4 8 11.9 13 19.4

Marital status

Single 33 8.9 7 21.2 5 15.2 7 21.2

Married 337 91.1 102 30.3 53 15.7 66 19.6

Nationality

Saudi 58 15.7 23 39.7 16 27.6 19 32.8

Non-Saudi 312 84.3 86 27.6 42 13.5 54 17.3

Qualifications

MBBCh 321 86.8 98 30.5 52 16.2 64 19.9

+ Diploma 33 8.9 7 21.2 4 12.1 6 18.2

+ Master 14 3.8 4 28.6 2 14.3 3 21.4

+ MD/Fellowship 2 0.5 0 0.0 0 0.0 0 0.0

Salary (SR/month)

< 10 000 282 84.6 82 29.1 39 13.8 61 21.6

10 000–15 000 61 8.1 18 29.5 13 21.3 8 13.1

> 15 000–20 000 23 6.2 7 30.4 6 26.1 3 13.0

> 20 000 4 1.1 2 50.0 0 0.0 1 25.0

SR = Saudi riyals.
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Work experience ≤ 5 years was reported 
-

perience > 15 years was reported by 
-

cians mentioned that they spent ≥ 5 
years in their current PHCC. Most of 
the respondents were general practi-

-
ily physicians. Almost two-thirds of 
the physicians claimed that they had 5 

the physicians had between 5–7 weeks 

Prevalence of burnout
As shown from Figure 1, 
the respondents had a high level of 

a high level of depersonalization and 
-

dimensions. In addition, slightly over 

burnout in any dimension.

Risk factors for burnout
The results of multivariate logistic 
regression analysis for risk factors for 
emotional exhaustion are presented 

likely to report emotional exhaustion 
than young physicians. Saudi national-
ity physicians had a 4-fold greater risk 

for emotional exhaustion compared 
with non-Saudi physicians (OR 

-
cians who had more working days 
per week and those who had longer 
duration of annual vacation were less 
likely to report emotional exhaustion. 
Physicians who had salary between 

to have high scores on emotional ex-
haustion than those who had salary < 

The risk factors of depersonalization 
are presented in Table 4. Non-Saudi 
physicians were less likely to have high 
scores on depersonalization than Saudi 
physicians. Physicians who worked for 

Table 2 Professional characteristics of physicians working at primary health care centres in Asir province, Saudi Arabia, and 
prevalence of pathological scores on subscales of the Maslach Burnout Inventory (MBI)

Professional 
characteristics

Total sample
(n = 370)

Prevalence of pathological scores

Emotional exhaustion
(score ≥ 26)

Depersonalization
(score ≥ 9)

Low personal 
accomplishment

(score ≤ 33)

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

Professional status

Resident 363 98.1 108 29.8 57 15.7 71 19.6

Specialist 5 1.4 1 20.0 1 20.0 2 40.0

Consultant 2 0.5 0 0.0 0 0.0 0 0.0

Duration of practising 
(years)

< 5 64 17.3 19 29.7 6 9.4 12 18.8

5–15 183 49.5 65 35.6 37 20.2 41 22.4

> 15 123 33.2 25 20.3 15 12.2 20 16.3

Duration of work in 
current facility (years)

< 5 213 57.6 64 30.0 35 16.4 51 23.9

 5 157 42.4 45 28.7 23 14.6 22 14.0

Specialty qualifications

General practice 285 77.0 86 30.2 40 14.0 54 18.9

Family medicine 65 17.3 15 23.1 14 21.5 15 23.1

Othera 20 5.7 8 38.1 4 19.0 4 20.0

No. of working days/week

5 237 64.1 93 39.2 41 17.3 51 21.5

6 133 35.9 16 12.0 17 12.8 22 16.5

Duration of annual 
vacation (weeks)

4 45 12.2 14 31.1 5 11.1 16 35.6

5–7 321 86.8 94 29.3 53 16.5 56 17.4

> 7 4 1.1 1 25.0 0 0.0 1 25.0
aOphthalmology, paediatrics, community medicine, dermatology or internal medicine. 
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a period between 5–15 years had an 
approximately 5-fold risk for deperson-
alization as compared to those who 

likely to report depersonalization as op-

SR.
The risk factors for low personal 

accomplishment are presented in 

were less likely to have low scores on 
personal accomplishment than those 

-
sicians were more likely to have low 
personal accomplishment scores than 
Saudi nationals. Similarly, those who 
worked in their current PHCC for ≥ 
5 years were more likely to feel a low 
level of personal accomplishment than 
who worked for < 5 years. Physicians 
with a longer duration of annual vaca-
tion were more likely to report a low 
level of personal accomplishment than 
those with a shorter duration of annual 
vacation.

Discussion

To our knowledge, this is the first cross-
sectional survey to determine the preva-
lence and predictors of burnout among 
PHC physicians in Asir province, Saudi 
Arabia. Using the MBI we found that 

having a high level of emotional exhaus-
-

accomplishment. Though burnout rates 
can change depending on the organi-
zational context and specific samples, 
many studies report high levels of 
burnout in doctors, with the prevalence 
of psychological morbidity (i.e. scores 

-

countries, including Switzerland, Italy 
and France, reported prevalences rang-

in some studies [17]. The data in the 
literature provide no consistent picture 

about which medical specialty has the 
highest rate of burnout. The reported 
prevalence in the different disciplines 
varies, but one study found rates rang-

For primary care doctors or general 
practitioners, a moderate to high degree 
of burnout was reported for one-third 
of them [19].

In Japan, a study of burnout among 
physicians engaged in end of-life care 

the respondents had a high level of emo-

The European General Practice Re-
search Network Burnout Study Group 
(EGPRN) conducted research among 

respondents had high scores for emo-

low scores for personal accomplish-

In the current study, the proportion of 
physicians scoring high on individual 

reported by the EGPRN study. In other 
studies of burnout in general physicians, 
high levels of emotional exhaustion 

-

of burnout were relatively lower com-

Most studies emphasize the interaction 
between personality and environmental 
factors as the most important cause of 
the development of burnout in medical 

Saudi Arabian nationals and physi-
cians who had a monthly salary between 

report emotional exhaustion, and this 
could be related to their engagement 
in continuous postgraduate training. 
As seen in another study increased 

Figure 1 Prevalence of burnout on subscales of the Maslach Burnout Inventory 
among physicians working at primary health care centres in Asir province, Saudi 
Arabia
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postgraduate requirements may lead 

study had significantly higher scores on 
emotional exhaustion than specialists 
and consultants in bivariate analysis 
although this became insignificant in 
multiple logistic regression analysis. In 

one study non-specialists had higher 
burnout scores than specialists for both 

was significantly higher in physicians 
who had qualifications in other special-
ties than that of general practitioners 
and family physicians. 

Physicians who reported having 
more than 7 weeks of vacation annually 
had significantly lower scores for emo-
tional exhaustion in our study, and this 
is similar to another study that found 
the most significant and common 
predictors of all burnout dimensions 

Table 3 Risk factors for high emotional exhaustion: results of multivariate logistic regression analysis

Variable B Standard error Adjusted OR (95% CI)

Age (years)

≤ 29 (R) 1.00

30–39 –0.811 0.341 0.44 (0.23–0.87)

40–49 –1.796 0.496 0.17 (0.06–0.44)

≥ 50 –0.837 0.656 0.43 (0.12–1.57)

Nationality

Non-Saudi (R) 1.00

Saudi 1.460 0.382 4.14 (1.66–9.75)

Salary (SR/month)

< 10 000

10 000–15 000 0.270 0.464 1.00 (0.53–3.25)

> 15 000–20 000 0.915 0.451 1.31 (1.03–6.04)

> 20 000 0.680 0.562 2.50 (0.66–5.94)

Duration of annual vacation (weeks)

4 (R) 1.00

5–7 –0.072 0.314 0.93 (0.50–1.72)

>7 –1.585 0.631 0.21 (0.06–0.71)

No. of working days/week

5 1.00

6 –20.9 9903.1 0.01 (0.001–0.03)

Variables excluded from the model (not significant): Professional status, years of profession, age and speciality. 
(R) = Reference category; OR = odds ratio; CI = confidence interval; SR = Saudi riyals.

Table 4 Risk factors for high depersonalization: results of multivariate logistic regression analysis

Variable B Standard error Adjusted OR (95% CI)

Nationality

Saudi (R) 1.00

Non-Saudi –3.179 0.948 0.04 (0.01–0.27)

Duration of practising (years)

< 5 (R) 1.00

5–15 1.370 0.554 4.96 (1.86–16.9)

> 15 0.412 1.009 1.51 (0.21–10.9)

Salary (SR/month)

< 10 000 (R) 1.00

10 000–15 000 0.308 0.462 1.36 (0.55–3.37)

> 15 000–20 000 0.476 0.457 1.61 (0.66–3.94)

> 20 000 –3.328 1.410 0.04 (0.01–0.57)

Variables excluded from the model (not significant): number of working days/week, specialty and professional status. 
(R) = Reference category; OR = odds ratio; CI = confidence interval; SR = Saudi riyals.
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and job satisfaction were the number 

our results, a study of transplant sur-
geons showed that less leisure time per 
month was the strongest predictor of 

-
ingly, older physicians and physicians 
who had more working days per week 
were significantly less likely to report 
emotional exhaustion. We might ex-
plain these findings by older doctors’ 
greater experience and familiarity with 
the system and/or patients or because 
many of them were about to retire. Also 
they may have been more likely to be 
working at rural areas where there is 
lower daily workload and less demand-
ing patients.

The personal accomplishment score 
was significantly lower in physicians 
of Saudi Arabian nationality than in 
non-Saudi physicians. Low personal ac-
complishment is usually accompanied 
by high scores on emotional exhaustion 
and depersonalization. In the bivari-
ate analysis personal accomplishment 
score was significantly higher in spe-
cialists than consultants and residents, 
presumably because they were more re-
cently graduated. However, this variable 

was not significant in the multivariate 
analysis. The personal accomplishment 
score was significantly higher among 

working > 5 years in the current PHCC. 

week had significant higher personal 
accomplishment scores than those 
working 5 days/week and again we can 
explain these findings by older physi-
cians’ greater experience, being close to 
retirement and having rural practices. 

SR/month and who had > 7 weeks of 
vacation annually had significantly high-
er score for personal accomplishment. 
In a large-scale survey of oncologists, 
the majority of respondents indicated 
the need for more vacation or personal 

In the current study high deperson-

physicians. This rate is lower than that 
reported in another Saudi study con-
ducted among orthopaedic surgeons 

attributed to the difference in the quality 

significantly higher among physicians 
who practising for a longer duration, 

while it was significantly lower among 
non-Saudi physicians and those with 
high incomes. In a study conducted in 
Kuwait, general practitioners had high 

However, in the present study, the spe-
cialty of physicians was not a significant 
predictor or high depersonalization. 
Although it has been documented that 
female physicians report lower scores of 
depersonalization than do males [41], 
we did not show this in the present 
study.

An important limitation of our study 
was its cross-sectional nature and data 
collection method, which creates diffi-
culties in ascertaining causality. The use 
of self-reported data collected at one 
point in time requires care in drawing 
conclusions about the effects of work-
ing conditions on burnout. However, 
we believe that the results of this study 
will improve our understanding of the 
psychosocial work climate of PHC phy-
sicians in Asir province. Production and 
sharing of scientific information on these 
issues is important and useful: many 
countries in Eastern Europe, the Bal-
kans, the Caucasus, Central Asia, South 

Table 5 Risk factors for low personal accomplishment: results of multivariate logistic regression analysis

Variable B Standard error Adjusted OR (95% CI)

Age (years)

≤ 29 (R) 1.00

30–39 –1.291 0.799 0.28 (0.06–1.32)

40–49 –2.271 0.751 0.10 (0.02–0.45)

≥ 50 0.365 0.384 1.44 (0.68–3.06)

Nationality

Saudi (R) 1.00

Non-Saudi –1.731 0.692 0.28 (0.04–0.68)

Duration of work in current facility (years)

<5 (R) 1.00

≥ 5 –1.317 0.813 0.31 (0.07–0.91)

Duration of annual vacation (weeks)

4 (R) 1.00

5–7 –1.410 0.753 0.21 (0.06–0.81)

> 7 –1.292 0.709 0.28 (0.07–0.83)

Variables excluded from the model (not significant): salary, professional status, years of profession and number of working days/week. 
(R) = Reference category; OR = odds ratio; CI = confidence interval.
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America and even some developed 
countries, have been trying to transform 
their health care system and implement 

Based on the results of this study, we 
can conclude that, generally, burnout 

is not uncommon among physicians 
working at PHCCs in Asir province, 
Saudi Arabia. Burnout was associated 
with a number of sociodemographic 
and professional determinants. We rec-
ommend the development of periodic 

(annually/with recruitment) screening 
systems to recognize early signs of im-
pairment and distress of PHC physicians 
using the MBI questionnaire, as well 
practical strategies for avoiding burnout.
Competing interests: None declared.



EMHJ

434

38. W hippen DA, Canellos GP. Burnout syndrome in the practice 
of oncology: results of a random survey of 1000 oncologists. 
Journal of Clinical Oncology, 1991, 9:1916–1921. 

39. Sadat AM et al. Are orthopedic surgeons prone to burnout? 
Saudi Medical Journal, 2005, 26(8):1180–1182.

40. Al-Shoraian GMJ et al. Burnout among family and general 
practitioners. Alexandria Journal of Medicine, 2011, 47:359–364.

41. Grassi L, Magnani K. Psychiatric morbidity and burnout in the 
medical profession: an Italian study of general practitioners 
and hospital physicians. Psychosomatic Medicine and Psycho-
therapy, 2000, 69:329–334.

42. Riley GJ. Understanding the stresses and strains of being a doc-
tor. Medical Journal of Australia, 2004, 181:350–353. 

WHO country assessment tool on the uses and sources for human resources for health (HRH) data

There is widespread recognition of the need for accurate, timely and effective human resources for health data to inform 
the development of policies on human resources for health in countries. However, many low and middle income 
countries have week information systems that can generate data that could guide the policy dialogue to scale up the 
health workforce.

To respond to this crisis the World Health Organization has directed its efforts and achievements in leading the global 
research agenda to support countries to strengthen their Human Resources Information Systems (HRIS). As part 
of these efforts the Human Resources for Health Unit (HRH), WHO developed the Country Assessment Tool on 
the sources and uses of HRH data to conduct a diagnosis on the quality of data on HRH and the degree to which 
information is used for evidence-based decision-making. 

This diagnostic tool contains questions intended to gather information on the uses, type and quality of data on HRH at 
institutional level in countries. This step is critical to identify strengths and weaknesses of the current HRIS in countries. 
The resulting information can then be used to identify priorities and develop strategies to strengthen the HRIS at dis-
trict, regional, or national level. 

Further information about this tool can be found at: http://www.who.int/hrh/statistics/survey_use_source/en/index.
html 
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Prevalence of depression and associated factors 
among elderly Sudanese: a household survey in 
Khartoum State
S.M. Assil 1 and Z.A. Zeidan 2,3

ABSTRACT We assessed depression among 300 elderly Sudanese (age 60+ years). We conducted a cross-sectional 
household survey in 3 localities in Khartoum State. A 2-stage stratified sampling was carried out to select the localities 
and then the areas using simple random sampling; then systematic random sampling was used to select households. 
The prevalence of depression was 47.5%. Depression was significantly associated with age (P = 0.002), level of education 
(P = 0.015), occupation (P < 0.001), the problems of everyday living (P = 0.026), and social problems (P < 0.001). After 
controlling for confounders using multiple logistic regression, we found that depression was 4 times greater among the 
elderly retired compared to the elderly working, 3 times greater among the elderly with social problems and those who 
were suffering from urine incontinence and 2 times greater among the elderly with living problems.
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Prévalence de la dépression et des facteurs associés chez des Soudanais âgés : enquête auprès des ménages 
dans l'État de Khartoum

RÉSUMÉ Nous avons évalué la dépression chez 300 Soudanais âgés de plus de 60 ans. Nous avons mené une 
enquête transversale auprès des ménages dans trois localités de l'État de Khartoum. Un échantillonnage stratifié à 
deux degrés a été réalisé pour sélectionner les localités, puis les zones ont été choisies à l'aide d'un échantillonnage 
aléatoire simple et les ménages par un échantillonnage aléatoire systématique. La prévalence de la dépression 
était de 47,5 %. La dépression était significativement associée à l'âge (P = 0,002), au niveau d'études (P = 0,015), au  
métier (P < 0,001), aux problèmes de vie quotidienne (P = 0,026), ainsi qu'aux problèmes sociaux (P < 0,001). 
Après avoir contrôlé les facteurs de confusion à l'aide de l'analyse de régression logistique multiple, nous avons 
constaté que la dépression était quatre fois plus fréquente chez les personnes âgées à la retraite que chez 
celles continuant à travailler, trois fois plus fréquente chez les personnes âgées affligées de problèmes sociaux 
ou atteintes d'une incontinence urinaire et deux fois plus fréquente chez les personnes âgées traversant des 
problèmes de vie quotidienne.
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Introduction

With no acceptable definition for “el-
derly”, becoming eligible for statutory 
and occupational retirement pensions 
has become the default definition. The 

In the countries of the Arab League, the 

In Sudan, a developing country, little 
emphasis has been placed on the elderly. 
Khartoum, the capital, has an estimated 

-

Depression is a common mental 
disorder among the aged population; 
it presents with depressed mood, loss 
of interest or pleasure, feelings of guilt 
or low self-worth, disturbed sleep or ap-
petite, low energy and poor concentra-

chronic or recurrent, and can lead to 
substantial impairment in the ability to 
carry out everyday responsibilities. De-
pression can also lead to suicide, which 

Depression is a leading cause of dis-
-

ing contributor to the global burden of 
disease (measured as disability adjusted 

estimated that in developed countries 

-

milder forms [7]. 
Assessment of depression in the 

elderly poses a challenge because it 
is often undiagnosed or untreated. It 

depressed elderly persons receive treat-
ment owing to the widespread belief 

that depression is normal with aging, to 
the denial due to shame or stigma, or to 
masked depression [8,9].

To advocate for geriatric problems, 
specifically depression, among the aged 
population, baseline information on the 
burden of the disease and associated 
factors is required, but this is lacking in 
Sudan. This study is aimed at determin-
ing the prevalence of depression as a 
mental health problem among the el-
derly at community level and assessing 
the associated risk factors.

Methods

A community-based, analytical, cross-
sectional design was followed to fulfil 
the objectives of the study.

This study was conducted during June 

State, which comprises 7 localities: Om-
durman, Bahari, Khartoum, Ummbada, 
East Nile, Karari and Jabal Awliya.

Assessment of aged 
population

used to determine the eligible target 
population [l]. Any one of the follow-
ing criteria was considered evidence of 

from which age could be determined; 
any official document (identity card, 
passport, etc.) that included the age of 
the person; or retirement documents 
associated with the age at which a per-
son begins to receive pension benefits.

For calculation of sample size, 
the following formula was used: 
n = z × (pq/d ), where n is the estimate 
of sample size; z
the standard normal distribution; p is 
the proportion of the target population 
with the characteristic being measured 

q is the proportion without 
the characteristic (= 1 – p); d is margin 

Based on the above formula, estimat-
-

design effect and effect of cluster de-

Simple random sampling was used 

Awliya, and East Nile, out of the 7 identi-

-
atic random sampling was used to select 

households were randomly selected in 
each block. The sampling interval (k) was 
determined by sample size and number of 
households in each block. The first house-
hold in each block was selected randomly, 
and then systematically each kth house 
anticlockwise was selected for interview. 
The target elderly people living in the 
selected households were interviewed; 
if no eligible person was found, the next 
house was selected till an eligible person 
found. This was continued till the desired 
number of participants was reached for 
each block. Individual oral consent was 
obtained from the participants after pre-
senting a disclosure statement regarding 
the purpose of the research. There were 
no refusals to participate.

Structured questionnaire
A structured questionnaire was used 
to collect data from the participants. 

sociodemographic characteristics such 
as age, sex, marital status, educational 
attainment, employment, source of 

screening for depression questions, (see 
-

ditions, which included 14 questions 
pertinent to risk factors common to 
depression in old age experienced prior 
to the survey. 

The data collectors were trained 
on the techniques for completing the 
questionnaire. They were successively 
distributed to collect primary data from 
households based on a detailed imple-
mentation plan.

Data were edited and analysed using 
SPSS, version 17. Mean and standard 



437

-
tively low 

The following questions were ad-
ministered and the participants were 
asked to answer yes or no for how they 
felt over the week preceding the inter-
view.

Are you basically satisfied with your 
life?

Have you dropped many of your ac-
tivities and interests?

Do you feel that your life is empty?

Do you often get bored?

Are you in good spirits most of the 
time?

Are you afraid that something bad is 
going to happen to you?

Do you feel happy most of the time?

Do you often feel helpless?

Do you prefer to stay at home, rather 
than going out and doing new things?

Do you feel you have more problems 
with memory than most?

Do you think it is wonderful to be 
alive now?

Do you feel pretty worthless the way 
you are now?

Do you feel full of energy?

Do you feel that your situation is 
hopeless?

Do you think that most people are 
better off than you are?

Score 1 for each “depressed” answer, 
i.e. “no” for questions 1, 5, 7, 11, and 

Results

The prevalence of geriatric depression at 

Table 1). 

The prevalence of depression among 
P = 

 with 

P < 

There was evidence against of an 
association between depression and 
age (P P 

P
problems of everyday living (such as 
food, clothing, housing, transportation, 
furniture, medical treatment costs, 
children's education) (P = 
social problems (such as inability to 
visit friends and relatives, being wor-
ried about the children's future, feeling 
lonely, having no friends) (P

We found that a number of com-
mon geriatric medical problems were 
associated with depression, namely 
memory loss (P -
continence (P
arthritis (P P 

confidence interval (CI) were comput-
ed. Statistical significance of the results 
was tested using the chi-squared test, 
logistic and linear regression analyses 

The analysis was done as follows: 
first analyses were performed separately 
for all the independent variables and 
the dependent variable (depression). 
Bivariate analysis was used (cross tabu-
lation) with chi-squared statistics to 
test the degree of association. P

-
cance. Then logistic regression analysis 
was used for the dependent variable 
with all independent variables (with 
significant P-value) as predictors to as-
sess the degree of association using OR 

The participants were initially in-
formed about the study, including a full 
explanation of the study objectives, ex-
pected outcomes, rights of respondents 
and confidential processing of collected 
data and their consent was obtained. 
Only oral consent was obtained from 
interviewees before the interview as no 
harm was expected because there was 
no intervention.

Screening of depression: 
Geriatric Depression Scale
Depression of aged participants at 
households was assessed using the short 
version of the standardized Geriatric 

15 questions. The total possible score 

an increase in depressive symptoms and 
a score of 5 or more was set to indicate 
depression. The Geriatric Depression 
Scale (GDS) was created specifically 
for the use with the elderly population. 
It is effective amongst elderly persons 
residing in community settings; it is less 
effective with the presence of dementia. 
The questionnaire takes around 5–7 

was already translated in Arabic. With 
reported prior diagnosis of depression 
as a criterion, the specificity of the scale 

Table 1 Distribution of the study population (n = 300) by age and sex, Khartoum 
State, 2010 

Characteristic No. %

Age (years)

60–69 169 56.7

70–79 100 33.6

80+ 29 9.7

Total 298 100.0

Sex 

Male 159 53.0

Female 141 47.0

Total 300 100.0
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P = 

After controlling for confounders, 
the overall model of logistic regression 

showed that depression was significantly 

1.45–7.41; P

P

P

Table 2 Prevalence of depression among the elderly (n = 300), by age group, Khartoum State, 2010

Age (years) Depressed Not depressed Total

No. % No. % No. %

60–69 (n = 168) 57 33.9 111 66.1 168 100

70–79 (n = 99) 44 44.4 55 55.6 99 100

80+ (n = 28) 22 67.9 11 32.1 33 100

Table 3 Sociodemographic risk factors of depression among the elderly (n = 300), Khartoum State, 2010

Variable Not depressed Depressed χ2 P-value 

No. % No. %

Age (years) 12.325 0.002

60–69 (n = 168) 111 66.1 57 33.9

70–79 (n = 99) 55 55.6 44 44.4

80+ (n = 28) 9 32.1 19 67.9

Sex 2.662 0.103

Male (n = 158) 100 63.3 58 36.7

Female (n = 139) 75 54.0 64 46.0

Level of education 15.814 0.015

Illiterate (n = 143) 70 49.0 73 51.0

Read & write (n = 49) 33 67.3 16 32.7

Primary (n = 35) 20 57.1 15 42.9

Intermediate (n = 25) 21 84.0 4 16.0

Secondary (n = 21) 14 66.7 7 33.3

University (n = 20) 14 70.0 6 30.0

Postgraduate (n = 4) 3 75.0 1 25.0

Marital status 1.901 0.539

Married (n = 154) 95 61.7 59 38.3

Divorced (n = 1) 1 100.0 0 0.0

Widowed (n = 136) 76 55.9 60 44.1

Unmarried (n = 6) 3 50.0 3 50.0

Occupation 15.426 < 0.001

Working (n = 41)a 35 85.4 6 14.6

Retired (n = 106) 63 59.4 43 40.6

Not working (n = 150) 77 51.3 73 48.7

Problems of everyday livingb 5.422 0.026

Yes (n = 106) 53 50.0 53 50.0

No (n = 191) 122 63.9 69 36.1

Social problemsc 30.769 < 0.001

Yes (n = 59) 16 27.0 43 73.0

No (n = 238) 159 67.0 79 33.0
aSome people had retired from government work, according to the rules, but found a job in the private sector. 
bHaving less than 2 meals per day as a proxy indicator of problems of everyday living and only one set of clothes. If both are present, this was considered a living 
problem. 
cLiving alone; detached from children and relatives.
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Discussion

The proportion of males in our study 

finding which is line with the elderly 
population demographic in Sudan, 
where the proportion of males aged 

[5]. The overall prevalence of geriatric 

depression at community level was 

rate of depression found among older 

A similar prevalence for depression 
was reported from a study in a rural 
area of Russia which was experiencing 
demographic and epidemiological 
changes [14]. 

Among the study population, 
depression was found to be associ-
ated with age, especially the age group 

-
tional period starts changing the lives 
of the elderly; they retire and suffer 
from a reduction in their social activi-
ties and their roles. This change exerts 
a considerable burden of stress on the 

Table 4 Medical problems associated with depression among the elderly, Khartoum State, 2010

Risk factor Not depressed Depressed Total χ1
2 P-value

No. % No. % No.

Memory loss

No 156 64.7 85 35.3 241
17.812 < 0.001

Yes 19 33.9 37 66.1 56

Sadness

No 150 66.1 77 33.9 227
20.381 < 0.001

Yes 25 35.7 45 64.3 70

Parkinson disease

No 174 60.2 115 39.8 289
7.320 0.007

Yes 1 12.5 7 87.5 8

Alzheimer disease

No 173 59.9 116 40.1 289
3.909 0.048

Yes 2 25.0 6 75.0 8

Rheumatoid arthritis 

No 116 65.5 61 34.5 177
7.918 0.005

Yes 59 49.2 61 50.8 120

Urinary incontinence

No 167 62.1 102 37.9 269
11.766 0.001

Yes 8 28.6 20 71.4 28

Table 5 Logistic regression analysis of risk factors associated with depression in the elderly, Khartoum State, 2010

Factor Adjusted OR 95% CI P-value

Occupation (retired) 3.876 1.27–11.76 0.017*

Social problems 3.27 1.45–7.41 0.004*

Urine incontinence 2.73 0.89–8.36 0.079

Level of education 2.723 0.21–34.72 0.441

Problems of everyday living 2.19 1.19–3.94 0.011*

Parkinson disease 2.104 0.18–24.06 0.550

Memory loss 1.758 0.80–3.86 0.159

Age 1.652 0.19–1.91 0.392

Rheumatoid arthritis 1.287 0.72–2.32 0.400

Support from family 1.236 0.56–2.71 0.598

Alzheimer disease 1.108 0.13–6.43 0.918

Social problems 1.097 0.42–2.00 0.817

*Statistically significant at P < 0.05. 
OR = odds ratio; CI = confidence interval.
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elderly leading to anxiety and depres-
sion [11]. 

Depression was not significantly 
associated with sex. This finding is con-
tradictory to the results of other studies 
where depression was found to be more 
common among females: it has been 
reported that the lifetime prevalence 

be related to the nature of the extended 
family in Sudanese society, where the 
role of older ladies as grandmothers is 
respected by other family members [A. 
Suliman. Assessment of health status of 
elders at two old homes in Khartoum – 

The prevalence of depression among 

other countries in the Eastern Mediter-
ranean Region, for example, depression 

-
non (outskirts of Beirut [17].

We found that those with lower 
education levels were more likely to be 
depressed, contrasting with the findings 
of a study in Sweden (a country with 
contrasting education levels, economy, 
income levels, culture and religion), 
where education was unrelated to de-
pression in men and women overall. 
However, a strong association between 
occupation and depression was found 
in both studies: those who were re-
tired were more likely to be depressed 
than those who were working [18]. 
Also, problems of everyday living and 
social problems were associated with 
increased risk of depression, which is 
similar to the findings of the Swedish 
study [18]. 

There was no association between 
marital status and depression; this dif-
fered from the findings of a similar 
study in Quebec (Canada), another 
country where lifestyles differ greatly 
from lifestyles in Sudan, in which it was 
reported that men without a partner 
tended to consult for depression more 
frequently than men with a cohabiting 
partner [19].

Although all medical problems were 
individually significantly associated 
with depression, in logistic regression 
modelling they were not identified as 
risk factors. Similar results were found 
in a study in Australia, indicating that 
socioeconomic factors were more im-
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Prevalence of childhood maltreatment among 
college students in Erbil, Iraq
B.A. Saed,1 L.A. Talat 2 and B.A. Saed 3

ABSTRACT Child maltreatment has not been adequately researched in the Kurdistan region of Iraq. In a cross-
sectional study to measure the frequency of different forms of maltreatment in childhood and its related factors, 
275 college students from Erbil, Iraq were assessed for a history of childhood abuse using a questionnaire 
adapted from the Childhood Maltreatment Interview Schedule–Short Form. Of the students, 20.0% had a 
history of exposure to at least 1 type of childhood maltreatment in the form of physical (6.5%), emotional (16.4%) 
and/or sexual (2.9%) abuse. Neglect of their basic needs during childhood was reported by 19.0% of students. 
Childhood abuse was significantly more common among students coming from homes with domestic violence. 
Male students were significantly more likely to be left alone at home 4 times or more during childhood than 
were females (26.4% versus 18.8%). Childhood physical and emotional abuse and neglect is a problem in this 
community and there are significant correlates with the occurrence of intimate partner violence.
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Prévalence de la maltraitance dans l'enfance chez des étudiants de l'Université d'Erbil (Iraq)

RÉSUMÉ La maltraitance des enfants n'a pas été suffisamment étudiée dans la région du Kurdistan iraquien. Dans 
une étude transversale visant à mesurer la fréquence des différentes formes de maltraitance dans l'enfance et 
les facteurs associés, 275 étudiants d'Erbil (Iraq) ont été interrogés sur leurs antécédents de maltraitance dans 
l'enfance à l'aide d'un questionnaire adapté de la version abrégée du Childhood Maltreatment Interview Schedule. 
Parmi les étudiants, 20,0 % ont été exposés à au moins un type de maltraitance, d'ordre physique (6,5 %), 
psychologique (16,4 %) et/ou sexuel (2,9 %). La négligence de leurs besoins fondamentaux pendant l'enfance 
a été rapportée par 19,0 % des étudiants. Les mauvais traitements étaient nettement plus fréquents chez les 
étudiants issus de familles où la violence domestique était présente. Les garçons étaient au moins quatre fois 
plus susceptibles d'avoir été laissés seuls au domicile pendant leur enfance que les filles (26,4 % contre 18,8 %). 
Les mauvais traitements physiques et psychologiques ainsi que la négligence représentent un problème dans 
cette communauté et sont souvent significativement corrélés avec des cas de violence exercée par le partenaire 
intime.
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Introduction

Child maltreatment includes both the 
abuse and the neglect of a child, which 
are different types of problems with 
slightly different causes, perpetrators 
and outcomes. Furthermore, abuse 
occurs in a number of different forms 
including physical abuse, psychological 
maltreatment and sexual abuse. These 
categories of abuse are fairly common 
across cultures [1]. It has become widely 
accepted that child abuse by parents or 
caregivers is more common worldwide 
than previously acknowledged [1]. In 
the United States (US), the Centers 
for Disease Control and Prevention 
defines child maltreatment as “Any act 
or series of acts of commission or omis-
sion by a parent or other caregiver (e.g., 
clergy, coach, and teacher) that results 
in harm, potential for harm, or threat of 

are divided into physical, sexual and 
psychological abuse, while the acts of 
omission are classified as physical, emo-
tional, medical or educational neglect or 
failure to supervise. Neglect is defined 
as “failure to provide for a child’s basic 
physical, emotional, or educational 
needs or to protect a child from harm or 

The National Child Abuse and 
Neglect Data Survey (NCANDS) in 

-
dition, the superior National Incidence 
Study (NIS) methodology suggested 

were maltreated each year [4]. Exposing 
children to intimate partner violence, 
especially frequent or severe cases, has 
been conceptualized by some as a form 
of child maltreatment [4,5]. Indeed, 
the national representative surveys 
that have been conducted indicate 
that child maltreatment is much more 
prevalent than that reported in the NIS 

examining the risk factors for child 
maltreatment found that the influence 
of sociodemographic risk factors on 

the occurrence of maltreatment varied 
by type of maltreatment. This lack of 
uniformity in the effects of sociodemo-
graphic risk factors suggests that each 
type of maltreatment has a somewhat 

The aim of the present retrospective 
study in Iraq was to ascertain the fre-
quency of maltreatment during child-
hood and adolescence in a sample of 
college students and also to evaluate 
the presence of any correlation between 
different sociodemographic variables 
with the occurrence of maltreatment.

Methods

Study setting and sample
In this cross-sectional study, a random 

was selected from 4 colleges (colleges of 
Education, Art, Nursing and Medicine) 
in Erbil, Iraq, in the period between 

this study after obtaining their consent 
and explaining that their participation 
was voluntary and that their answers 
would be kept confidential. All proce-
dures in this study were conducted after 
obtaining approval from the Medical 
Ethics Committee at the College of 
Medicine, Hawler Medical University.

Data collection
History of 4 types of child abuse 
(physical, sexual, domestic violence and 
neglect) was assessed using a question-
naire adapted from the Childhood 
Maltreatment Interview Schedule–
Short Form [11] after translating it into 
Kurdish. Presence of child supervision 
neglect was assessed by asking how 
often the students were left home alone 
or had their basic needs (being kept 
clean or being given food or clothing) 
neglected during childhood. We also 
asked them about their current health 
status in order to determine if poor 
health in the future was an associated 
outcome of childhood maltreatment.

Demographic data related to stu-
dents and their parents were collected, 
such as marital status, employment 
status and parents’ education. Five 
parameters were used to score the so-
cioeconomic status of the family, each 
parameter scored as follows: home 

-

-

score for socioeconomic status was cal-

Statistical analysis
Statistical analysis was performed us-
ing SPSS
For descriptive purposes, quantitative 
variables were presented as mean and 
standard deviation (SD), and qualita-
tive data were reported in terms of rates 
and proportions. For analytic purposes, 
independent sample t-test, chi-squared 
and Fisher exact tests were utilized. A 
P -
cally significant.

Results

Student’s background 
characteristics 

-
turned completed questionnaires. The 

came from rural areas and the majority 

home owned by them or their parents. 
While more than half of the students 



443

by a higher proportion of the students 
who had witnessed their fathers hitting 

-
pared with those having no history of 

P
Sexual abuse was reported by 8 

abuse was significantly more likely to be 

seen among students with a history of 
parents’ physical assaulting each other 

P 

Regarding emotional abuse, only 
-

criteria for this type of maltreatment. 

felt they were currently in good health, 
ived their own health 

status to be bad (Table 1).

Parents’ background 
characteristics

parents had died before they were age 

who had separated before age 17 years, 

with alcohol or drug addiction prob-

-
ing psychiatric treatment.

of the students had witnessed their father 
hitting their mother, and in 5 of these 
cases the mother needed medical inter-
vention. Male students were significantly 
more likely to report a parent assaulting 

le students) (P
As seen in Figure 1, more students 

recalled feeling much care and love 
(very much/plenty) from their mothers 

Students coming from families with high 
socioeconomic status were significantly 
more likely to feel care and love from 
their parents before the age of 17 years 
old compared with students from poor 
families (P

Prevalence of and types of 
abuse suffered
Of the 4 types of childhood abuse meas-

reported exposure to at least 1 type 

Physical abuse before the age of 

students recalling being hit, pushed or 
punched by their fathers before the age 
of 17 years, 4 of whom were hurt to the 
degree that they needed medical inter-
vention. Physical abuse was reported 

Table 1 Socioeconomic status, drug use and general health among the sample of 
students in Erbil, Iraq (n = 275)

Variable No. of students %

Socioeconomic status (n = 273) a

Low 49 17.9

Intermediate 83 30.4

High 141 51.6

Smoking status

Current smoker 11 4.0

Previous smoker 13 4.7

Other substance use

Alcohol 6 2.2

Tranquilizers 4 1.5

Prescribed pain killers 86 31.3

Antidepressants 4 1.5

Perception of general health status

Bad 14 5.1

Good 154 56.0

Very good 81 29.5

Excellent 26 9.5
aData on socioeconomic status missing for 2 cases. 

Figure 1 Percentage of students who felt care and love from their parents during 
their childhood (n = 274)
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 shows the frequencies of dif-
ferent emotional assaults recalled by 
students as occurring before their 17th 
year. Parents’ criticism and shouting at 
children were the most frequent forms 
of emotional abuse compared with other 
forms and was reported to have occurred 

the students respectively. It was noted 
-

fered emotional abuse also reported a 
history of domestic violence among their 
parents, and this was found to be statisti-
cally significant (P
parents were significantly more likely to 
criticize male children than female chil-

P

ever neglected their basic needs such 
as food and hygiene during their child-

-
ing that their basic needs were neglected 

of the students recalled being left alone 

at home by their parents 4+ times before 
the age of 17 years. Male students were 
significantly more likely to be left alone 
at home 4+ times before age 17 years 

P

Discussion

Although numerous studies have been 
conducted on the prevalence and co-
occurrence of different forms of child-
hood maltreatment, the present study, 
to the authors’ knowledge, is the first 
attempt to assess types of child abuse 
experienced by college students in Erbil, 

experienced at least 1 type of abuse and 

a significant correlation of all forms of 
maltreatment with one another. A simi-
lar study by Clemmons et al. in Texas, 
United States, found a high proportion 

Physical abuse before the age of 17 
-

pating students. This proportion is slight-
ly lower than reported in similar studies 

reported physical abuse during child-

cultural differences in the methods used 
for punishing children. Furthermore, 
differences in the prevalence might be 
attributed to the low sample size and 
failure to report all cases of abuse by the 
students due to social embarrassment or 

Physical abuse was recorded more 
among the students who witnessed their 
fathers hitting their mothers compared 
with those having no history of intimate 
partner violence in the family. These 
results agree with the conclusions of a 
literature review by Appel and Holden 
who observed that marital violence and 
child abuse are likely to co-occur [15]. 

Table 2 Students who felt care and love from their father before the age of 17 years according to family’s socioeconomic 
status

Socioeconomic status Total Felt love or care from father (n = 272)a

Never A little To some degree Plenty Very much

No. % % % % %

Low 49 8.2 10.2 18.4 28.6 34.7

Intermediate 82 1.2 6.1 13.4 29.3 50.0

High 141 0.7 5.7 7.8 24.1 61.7
aData on socioeconomic status or feeling love missing for 3 cases. 

Table 3 Frequency of different types of emotional abuse from their parents experienced by students before the age of 17 
years (n = 275)

Type of emotional abuse No. of times per year abuse experienced

0 1 2 3–5 6–10 11 > 20

% % % % % % %

Shouted at 23.7 18.4 12.0 11.3 3.4 5.3 25.9

Insulted 48.5 24.4 6.5 4.2 3.1 2.3 11.1

Criticized 23.2 13.1 9.0 7.1 13.1 4.5 30.0

Made to feel guilty 37.4 22.6 10.2 9.1 3.0 2.6 15.1

Humiliated 40.0 22.3 11.3 7.5 3.0 4.2 11.7

Embarrassed in front of others 46.4 28.0 9.6 4.6 3.1 2.3 6.1

Made to feel a bad person 51.0 28.0 7.3 4.2 1.9 2.7 5.0
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Previous studies demonstrated that 
-

ers were victims of domestic violence 

important to acknowledge that there 
is debate about whether a child’s wit-
nessing violence should itself be con-
sidered a form of child maltreatment. 
Children in families with a history of 
domestic violence are at increased risk 
for all form of child abuse. This means 
that conflicts and tensions between 
parents can negatively correlate with 
the quality of parenting by both moth-
ers and fathers. The prevalence of do-
mestic violence in Erbil was reported 

[17]. A more recent study found that 

sexual abuse by partner [18]. This may 
indicate that violence is common in 
Kurdish societies and this may have 
an impact on children living in these 
families. The Iraqi family health survey 

Kurdistan region reported emotional 

violence by their husbands [19]. This 
may indicate that the reported rate 
of violence is increasing and we need 
greater efforts to provide a healthy en-
vironment in which children can grow 
and to increase parents’ awareness of 
the impact of domestic violence.

Students coming from families of 
high socioeconomic status were signifi-
cantly more likely to feel care and love 
from their parents before the age of 17 
years old. On the other hand, this study 
did not show a statistically significant 
association between physical or sexual 
abuse and socioeconomic status. A 
British population-based survey of 

between severe sexual abuse in child-

a study by Hussey et al. in the United 
States found no association between 
family income and physical abuse and 

that family income was independently 

students in this sample reported sexual 
abuse during childhood. Although this 
prevalence of sexual abuse is compara-
ble to other studies in the United States 

lower than those reported by students 
from Latina colleges in Texas, in which 

-
ferences might be due to cultural vari-
ations between the studied samples.

-
called being left alone at home by the 
parents 4+ times before the age of 17 
years, male students were significantly 
more likely to be left alone at home 
during childhood compared with fe-
males. A similar survey in the US found 

-
ing left alone many times during their 
childhood [7]. A history of childhood 
neglect among students in this study 
was more common in comparison 
with other types of abuse. Supervision 

cases of maltreatment in childhood 
-

tan province of the Islamic Republic of 
Iran found that the rate of child neglect 

-
uted to measures used for assessment 
of neglect which still has no unified 

study were more likely to report being 
neglected during childhood by their 
caregiver. This agrees with a survey 

may be attributed to cultural norms in 
which boys are believed to need less 
supervision than girls.

Emotional abuse in this study was 

was the most frequent form of abuse 
among the college students. This find-
ing is agreement with another study 

-
ever, other studies in Texas and US 
army installations in Germany found 

a reported prevalence of emotional 

We should bear in mind some 
limitations to the current study. There 
are potential sources of recall error in 
the retrospective recording of child-
hood experiences and the possibil-
ity of false-negative statements, due to 
unconscious (memory suppression) 
or conscious (shame) motives, has 
been discussed exhaustively in the 

the present study involves the use of 
a college sample; despite being the 
most well-studied group within the 
child maltreatment literature, samples 
of college students have limited vari-
ance in terms of age, educational status 

therefore may not be representative of 
the whole population.

In Kurdistan, there are a few non-
governmental women’s organizations 
working on domestic violence in co-
ordination with the Kurdistan minis-
tries of health and justice. Their main 
objectives are to provide awareness 
courses, open shelters for the victims of 
violence and organize training courses 
for doctors and medical staff to counsel 
victims. Meanwhile, there have been 
limited efforts made to deal with the 
issue of child abuse, with no specific 
law to protect children against abuse 
and neglect. Part of these intervention 
strategies should include reducing the 
prevalence of domestic violence in this 
community as it has been associated 

-
fore, it is important to provide proper 
counselling regarding intimate partner 
violence and help parents understand 
its impact on childhood maltreatment. 
The findings in this study can help in-
form intervention strategies by alerting 
public health and social workers to the 
impact of this issue, in order to reduce 
the possible effects of childhood mal-
treatment on the health and wellbeing 
of these cases.
Competing interests: None declared.
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Second-hand smoke and indoor air quality in public 
places in Gaza city
I. Abuelaish,1 A.B. Seidenberg,2 R.D. Kennedy 2,3 and V.W. Rees 2

ABSTRACT Second-hand smoke is a major cause of preventable disease and death in the Eastern Mediterranean 
Region. To assess how second-hand smoke impacts air quality, respirable suspended particles (PM2.5), which are 
emitted during cigarette and waterpipe smoking, were measured inside and outside of 18 smoking and 5 non-
smoking public venues in Gaza city. Median PM2.5 level inside the smoking venues was 117 μg/m3, which exceeds 
the WHO guidelines for daily PM2.5 exposure (25 μg/m3) by more than 4-fold. The median level inside the 
smoking venues (117 μg/m3) was significantly higher than outside the venues (43 μg/m3), and significantly higher 
than the median level inside non-smoking venues (40 μg/m3). By contrast, particulate levels outside non-smoking 
venues (35 μg/m3) did not differ from the corresponding levels inside (40 μg/m3). To protect employees and the 
public from second-hand smoke exposure, policies prohibiting smoking in public places are needed in Gaza city.
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Tabagisme passif et qualité de l'air intérieur dans des lieux publics de la ville de Gaza

RÉSUMÉ Le tabagisme passif est une cause majeure de morbi-mortalité évitable dans la Région de la 
Méditerranée orientale. Pour évaluer l'impact du tabagisme passif sur la qualité de l'air, les particules respirables 
en suspension (PM2,5) émises pendant la consommation de cigarettes et de pipes à eau ont été mesurées à 
l'intérieur et à l'extérieur de 18 lieux publics fumeurs et 5 lieux publics non-fumeurs de la ville de Gaza. Le taux 
de PM2,5 moyen à l'intérieur des lieux fumeurs était de 117 μg/m3, un taux plus de quatre fois supérieur aux 
recommandations de l'Organisation mondiale de la Santé pour l'exposition quotidienne aux particules fines 
(25 μg/m3). Le taux intérieur médian des lieux fumeurs (117 μg/m3) était nettement supérieur au taux extérieur 
(43 μg/m3) et significativement supérieur au taux intérieur médian des lieux non-fumeurs (40 μg/m3). En 
revanche, les taux de particules à l'extérieur des lieux non-fumeurs (35 μg/m3) et à l'intérieur de ces mêmes lieux 
(40 μg/m3) étaient similaires. Afin de protéger les employés et le public de l'exposition au tabagisme passif, des 
politiques interdisant le tabagisme dans les lieux publics sont nécessaires dans la ville de Gaza.
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Introduction

Exposure to second-hand smoke (SHS) 
is a major cause of morbidity and pre-
mature mortality among non-smokers 

to be carcinogenic or toxic have been 
identified in SHS, and epidemiological 
data has identified SHS exposure to 
be associated with numerous diseases, 
including lung cancer and cardiovas-
cular disease in adults, and otitis media, 
asthma severity and sudden infant death 

In the Eastern Mediterranean Re-
gion (EMR), exposure to SHS is an 
important public health burden, espe-
cially among children. Recent analysis 
of the Global Youth Tobacco Survey 

from the EMR reported exposure to 

that SHS exposure contributed to the 
deaths (lower respiratory infections, 
asthma and otitis media) of some 

[4]. Furthermore, studies conducted in 
Gaza have found associations between 
low birth weight and infant mortality 

survey revealed that the prevalence 
of smoking in Palestine was higher 

other countries in the Region [7]. Such 
a high rate of smoking among adult 
males may result in a large number 
of women and children exposed to 
SHS in the home, as well as workers in 
hospitality venues.

To protect workers and the public 
from SHS exposure, countries have 
developed, enacted and enforced com-
prehensive smoke-free policies, which 
prohibit smoking in enclosed public 
venues (e.g. restaurants and cafes). A 
handful of countries in the EMR have 
passed comprehensive smoke-free 
legislation, including the Syrian Arab 
Republic [8], Jordan [9] and Lebanon 

laws is a challenge that undermines their 
full potential [11].

The measurement of indoor fine 

(PM ), a product of both cigarette 
and waterpipe smoking, is commonly 
used to quantify the impact SHS has 
on indoor air quality. Such research 
has helped to educate the public and 
policy-makers about the dangers of 
SHS and has been instrumental in 

SHS air quality monitoring has previ-
ously been conducted within the EMR 
and has identified dangerous levels of 
particulate matter in smoking public 
venues in Lebanon, Pakistan, Syrian 

To date, no known research has been 
conducted on SHS emissions in the 
Palestinian Authority, where economic 
and political uncertainty and instability 
have created unique public health chal-
lenges, and where effective preventive 
health policies are needed.

The purpose of this investigation 
was to assess how SHS impacts air 
quality inside a sample of public venues 
in Gaza city. Air quality in a subset of 
venues with voluntary non-smoking 
policies was measured for comparison.

Methods

Data collection
A cross-sectional study was conducted 
to monitor air quality inside a con-

in Gaza city during July and August 

-
rants, cafés, barber shops, banks and 
telecommunication centres (used for 
internet and international phone calls) 
and all venues were fully enclosed. 
While smoking was permitted in 18 
venues (smoking venues), 5 venues 
were voluntarily smoke free (non-
smoking venues).

PM  concentrations were meas-

inside each venue using a personal 
aerosol  monitor  (TSI SidePak 

to a 1-minute logging interval, which 

measurements. Particulate levels were 
also measured for 5 minutes outside 
each venue (immediately before in-
door measurements) to account for 
ambient PM .

In addition, the number of ciga-
rette and waterpipe (narghile) smok-
ers inside each venue was counted at 

were then averaged for each venue. 
The interior volume of each venue was 
measured using a sonic measure (Zir-

Data analysis
Measurements were uploaded using 
TrakPro
imported into Microsoft Excel 2007 for 
data management. A calibration factor 

appropriate for SHS measurement with 

For each venue visited, the PM  
levels were averaged over the total pe-
riod of measurement for both inside 
and outside measurements. Two-
sample Wilcoxon rank-sum tests were 
performed to compare particulate 
levels between the inside and outside 
measurements, and between the indoor 
smoking and non-smoking venues. Ac-
tive smoker density was calculated by 
dividing the mean number of smokers 
by venue volume (mean number of 

). Spearman correla-
tion was used to assess a potential asso-
ciation between active smoker density 
and mean PM  level.

Results

The volume and smoker statistics for 
each venue visited in Gaza city  are 
shown in Table 1.

The median indoor concentration 
of PM  for the 18 smoking venues 
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-

in smoking venues. The mean internal 
volume of the smoking venues (477 
m ) was nearly double that of the non-

). The active 
smoker density for smoking venues 

 and was 
found to be positively correlated with 
indoor PM  levels (Spearman r
P

Discussion

PM
times higher inside venues with smok-
ing compared to levels outside of these 
venues, and also significantly higher 
than levels in non-smoking venues in 

Gaza city. The present data indicate 
that SHS is a major indoor air pol-
lutant in Gaza city and highlights the 
need to implement policies protecting 
employees and the public from SHS 
exposure. Furthermore, these data are 
consistent with measurements taken 
from indoor public venues in other 
EMR countries. For example, high 
PM  levels have been found in indoor 
public venues with observed smoking 

) 

The World Health Organization 
(WHO) has established air quality 
guidelines to help inform policy-makers 
on appropriate air quality targets to 
reduce disease and premature death 
caused by exposure to air pollution. To 

) was 
significantly higher than for the indoor 
concentration of the 5 non-smoking 

m ) (P
indoor PM  concentration for the 18 
smoking venues was significantly higher 
than the outdoor PM  concentration 

; 
) (P

No difference was observed between 
; range 

) and outdoor PM  levels 
) of 

the non-smoking venues (P
(Figure 1).

Waterpipe smoking was observed 

was observed in 17 venues. Nine of the 
venues included both types of smoking. 

Table 1 Summary volume and smoker statistics for each venue visited in Gaza city

Venue Venue type Smoking 
allowed

Mean PM2.5 level Venue 
volume

Mean no. of smokers Active smoker 
density aIndoor Outdoor

(μg/m3) (μg/m3) (m3) Cigarettes Waterpipe

1 Restaurant Yes 290 30 450 2.7 2.3 1.1

2 Barber Yes 281 51 126 2.3 0.0 1.9

3 Bank Yes 270 21 448 4.3 0.0 1.0

4 Café Yes 209 40 123 0.3 7.7 6.5

5 Café Yes 192 69 600 0.0 6.3 1.1

6 Café Yes 140 25 448 1.0 5.3 1.4

7 Barber Yes 131 45 72 0.3 0.0 0.5

8 Café Yes 127 56 900 1.7 13.7 1.7

9 Barber Yes 119 39 42 0.7 0.0 1.6

10 Café Yes 114 46 156 0.7 0.0 0.4

11 Café Yes 105 28 327 1.3 6.3 2.3

12 Café Yes 104 42 462 2.0 6.0 1.7

13 Barber Yes 101 40 126 1.7 0.0 1.3

14 Café Yes 71 43 2352 1.0 11.7 0.5

15 Café Yes 51 27 1280 0.3 6.0 0.5

16 Bank Yes 44 58 210 0.3 0.0 0.2

17 Barber Yes 43 143 45 0.7 0.0 1.5

18 Café Yes 42 61 420 1.0 5.0 1.4

19 Telecom No 58 35 240 0.0 0.0 0.0

20 Telecom No 43 26 360 0.0 0.0 0.0

21 Telecom No 40 51 336 0.0 0.0 0.0

22 Telecom No 26 54 216 0.0 0.0 0.0

23 Barber No 21 22 84 0.0 0.0 0.0
a Mean no. of smokers/100 m3.
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help provide a context for the indoor 
particulate levels measured within this 
study, a comparison can be made to the 
WHO’s guideline for PM . The WHO 

m  level for ven-
ues with observed smoking in our study 

, or more than 4-fold the 
WHO guideline. Therefore, employees 
and patrons inside these venues are at 
risk of being exposed to particulate pol-
lution levels that are regarded as unsafe. 
It is noted that in Gaza city, the median 
ambient concentrations of PM

 for all venues) were also found 
to exceed the WHO guideline for PM , 
as was the concentration inside non-

), but much 
less so than indoor levels in venues 
where smoking was observed. Outdoor 
sources may be contributing to these 
elevated ambient and indoor levels, 
including emissions from automobiles 
and power plants.

Comprehensive smoke-free poli-
cies results in dramatic reductions in 
indoor particulate pollution. Studies 
conducted in the United States, Scot-
land and Italy reported reductions 
in indoor PM
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Figure 1 Median and interquartile range of levels of fine particulate matter ≤ 2.5 μm 
(PM2.5) inside and outside smoking (n = 18) and non-smoking (n = 5) venues in Gaza 
city

smoking was banned [17–19]. These 
policies have also been found to lead 
to immediate improved health out-
comes among venue employees as 
well as the general public. For exam-
ple, reported respiratory symptoms 
and irritation significantly improved 
among a sample of hospitality workers 
in the United States after the imple-
mentation of a local smoke-free policy 

jurisdictions have found significant 
declines in hospital visits for acute 
myocardial infarction after implemen-

Smoke-free policies have also been 
shown to be associated with increased 
smoking cessation and a reduction in 

Several l imitations should be 
considered when interpreting these 
data. Data were collected during the 
warm summer months, a time when 
many businesses open windows or 
make other accommodations which 
may have impacted air exchange rates. 
Conducting measurements at a differ-
ent time of year may lead to different 
particulate concentrations indoors. In 
addition, a small, convenience sample 
was employed. Therefore, these results 

may not be representative of all public 
venues in Gaza city. However, the levels 
measured are consistent with moni-
toring conducting in many other juris-
dictions around the world which have 

Finally, smoking may not have been 
the only source of indoor particulate 
pollution. Other contributors, such as 
cooking, may have influenced PM  
measurement. However, evidence 
shows that smoking, and not cooking 
emissions, is the overwhelming source 
of indoor PM  [17–19].

Conclusion

In this first known study to measure 
SHS emissions in public places in the 
Palestinian Authority, smoking inside 
public places was found to contribute 
to unsafe levels of indoor air quality. 
Article 44 of the Palestinian Legislative 
Council public health law states that, 
“The ministry should take the suitable 
measures to limit the harm created by 

-
prehensive smoke-free policies offer 
full protection to non-smoking adults 
and children from the dangers of SHS 
exposure and have been shown to 
improve health and wellbeing of popu-
lations. A comprehensive smoke-free 
policy is needed in Gaza city to help 
reduce exposure to SHS, a major cause 
of preventable disease and premature 
death.
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Effect of yogic intervention on the autonomic 
nervous system in the patients with coronary artery 
disease: a randomized controlled trial 
A. Pal,1 N. Srivastava,1 V.S. Narain,2 G.G. Agrawal 3 and M. Rani 4 

ABSTRACT In this study 258 patients from the Department of Cardiology in Chhatrapati Shahuji Maharaj Medical 
University, Lucknow were selected to participate. All had been diagnosed with coronary artery disease. They 
were randomly divided into 2 groups, the yoga group and the non-yoga group, 129 in each group; 208 completed 
the study protocol. The yogic intervention consisted of 35–40 min/day, 5 days a week over a period of 18 months 
in the Department of Physiology. Autonomic function testing was done in both the groups at zero time and after 
18 months. We observed a statistically significant reduction in body mass index, waist circumference, systolic 
and diastolic blood pressure, and heart rate (P < 0.05), i.e. a significant positive effect was observed when yoga 
therapy was used as an adjunct in patients with coronary artery disease.

1Department of Physiology; 2Department of Cardiology; 4Department of Obstetrics and Gynaecology, Chhatrapati Shahuji Maharaj Medical 
University, Lucknow, Uttar Pradesh, India (Correspondence to N. Srivastava: drneenasrivastava@rediffmail.com). 
3Department of Statistics, Lucknow University, Lucknow, Uttar Pradesh, India.
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258

40-35 208 129

18

18
P >  0.05

Effet d'une intervention basée sur le yoga sur le système nerveux autonome de patients atteints d'une maladie 
coronarienne : étude clinique randomisée et contrôlée

RÉSUMÉ Dans la présente étude, 258 patients consultant le service de cardiologie du centre hospitalier 
universitaire Chhatrapati Shahuji Maharaj de Lucknow (Inde) ont été sélectionnés pour cette intervention. 
Tous avaient reçu le diagnostic de maladie coronarienne. Les patients ont été répartis aléatoirement en deux 
groupes, le premier bénéficiant d'une intervention basée sur le yoga contrairement au second. Chaque groupe 
comptait 129 patients. Au total, 208 patients ont achevé le protocole de l'étude. L'intervention yogique durait 
35 à 40 minutes par jour, 5 jours par semaine, sur une période de 18 mois dans le service de physiologie. Des 
tests de la fonction autonome ont été menés dans les deux groupes au début de l'étude et à 18 mois. Nous 
avons observé une réduction statistiquement significative de l'indice de masse corporelle, du tour de taille, de 
la pression systolique et diastolique, ainsi que de la fréquence cardiaque (P < 0,05). Un effet positif important a 
donc été observé lorsqu'une thérapie yogique a été appliquée en tant que traitement adjuvant chez des patients 
atteints d'une maladie coronarienne.
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Introduction

Indians have considerably higher 
prevalence of premature coronary 
artery disease (CAD) and standard-
ized mortality rates for CAD compared 
with Europeans, Chinese and Malays 
[1–4]. Projections on mortality rates 
due to CAD in India indicate almost 

The Indian population is more prone 
to CAD at a younger age: Indians are 

-
tion is the leading cause of morbid-
ity and mortality in most industrialized 
societies [8]. 

It is believed that yogic practices 
were originated in the civilization of the 
Indian subcontinent. Yogic practices 
such as shatkarmas, asana, pranayama 
and meditation practices are very use-
ful for physical, mental and spiritual 
development. Through these practices, 
individual consciousness is purified and 
the purified consciousness level can 

achieve salvation. Stress and anxiety 
levels can also be reduced through the 
practices of yoga. Relaxation asana like 
shavasana, makarasana, shashankasana 
are widely used for their stress releasing 
response.

The objective of this study was to de-
termine the effect of yogic practices on 
sympathetic (blood pressure response 
to lying to standing test and handgrip 

ratio, E:I ratio, valsalva ratio) function in 
patients with CAD. 

Methods

The study was part of a larger study 
conducted under the Extra Mural 
Research Project of the Department 
of Department of Ayurveda, Yoga & 
Naturopathy, Unani, Siddha and Ho-
moeopathy (AYUSH), at the Indian 
Ministry of Health and Family Welfare. 
Some parts of the methodology have 

been described in a previously pub-
lished study which was part of the same 
project [9].

drop-outs, etc. Patients from the De-
partment of Cardiology, Chhatrapati 
Shahuji Maharaj Medical University, 
Lucknow, India who fulfilled the inclu-
sion criteria were invited to participate 
in the yoga interventional study. We 

igible 
patients agreed to participate (Figure 
1). The study was carried out from Feb-

of the participants through the study is 
described in Figure 1. The institutional 
Research Ethics Committee approved 
the study. All participants gave written 
informed consent to take part in the 
study before anthropometric measure-
ments were taken.

A senior cardiologist referred the 
patients after examining their physi-
cal health and medication status. Pa-
tients were selected on the basis of 

464 patients enrolled for the study 

258 patients eligible for the study 

258 random division

129 intervention group 129 control group

105 completed 18
months of yogic
intervention with

medication

 176 patients not eligible 
 39 not interested
 26 eligible but did not participate 
due to transportation problems

 23 autonomic function tests not 
completed

Lost to follow up
 18 completed less than
16% of yoga classes
2 died
4 transferred

103 completed 18
months medication

only

Lost to follow up
 15 stopped medication
3 died
4 too busy
4 loss of contact

Figure 1 Flow-chart of the participants (patients with coronary artery disease, Lucknow, India) in the 18-month yogic 
intervention study showing progression of both intervention and control groups 
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Autonomic functions tests

to assess the integrity of autonomic 

These tests were helpful in assessment 
of the reactivity of divisions of the 
autonomic nervous system, i.e. tests 
for parasympathetic and sympathetic 
function. The participants were made 
comfortable and the entire procedure 
was explained before the recording was 
done. They were asked to lie quietly 
on a couch and were connected to an 
electrocardiogram (ECG) monitor. 
Blood pressure was measured using 
a sphygmomanometer with a stand-
ard cuff around the left arm. After this 
preparation the participants were asked 

minutes before the tests began. First the 
resting cardio-respiratory parameters 
(heart rate, and blood pressure) were 
recorded in a lying position. 

Test for parasympathetic 
reactivity
Heart rate response to standing from 
the supine posture (30:15 ratio) [11]
For this test the heart rate was recorded 
in the lying posture by ECG; after re-
cording a stable baseline resting heart 
rate, the patient was asked to get up 
unaided and the heart rate was continu-
ously recorded. From the post-standing 
record, the ratio of the longest to the 
shortest R–R interval (approximately 

beats, by convention: maximum R–R 

R–R interval around 15th beat) was 
recorded. 

Slow deep breathing test

participants were asked to take deep, 

1 min [11]. An automatic event marker 
was used to mark the inspiratory (I) 
and expiratory (E) phases, indicating 
delivery of signals. The E:I ratio was 
the ratio of averaged maximum and 

minimum R–R intervals during ex-
piration and inspiration respectively 
during the manoeuvre. We checked 
whether the respective phase of respira-
tion coincided with the signal marking, 
which was confirmation of the precise 
execution of the test. If not, the test was 
repeated after adequate interval or at 
the end. 

E:I ratio = average maximum R–R 
interval during expiration/average min-
imum R–R interval during inspiration. 

Valsalva manoeuvre [13]
The valsalva manoeuvre comprises 
abrupt, transient and voluntary el-
evation of intra-thoracic and intra-
abdominal pressure provoked by 
straining [14], expiring forcefully 
through a mouthpiece attached to a 
manometer to generate a pressure of 

-
sure for 15 seconds after which the 
participants released the effort and the 
mouthpiece was removed. Due care 
was taken to prevent deep breathing 
before and after the release of strain. 
The participants were asked to sit qui-
etly and breathe normally after the test.

Valsalva ratio = longest R–R interval 
after manoeuvre (phase IV)/shortest 
R–R interval during manoeuvre (phase 
II).

Tests for sympathetic reactivity
Blood pressure response to lying to 
standing test
The participants were asked to stand 

equal weight on each leg and without 
any support [15]. Blood pressure was 

standing up. The differences in systolic 
and diastolic pressure from baseline 
were calculated. The participants were 
asked to sit quietly after the test. 

Hand grip test [10]
A very light, small, hand-held hand-
grip dynamometer,  which shows 
isometric strength, was used for this 

previous history and blood pressure 
level. Prescribed medications (meto-
prolol/atenolol, asprin, clopidogrel, 
atorvastatin/rosuvastatin, ramipril/
losartan/telmisartan) were continued 
in both groups. 

Using a random number generator, 

(study group) medication + yoga, 
and (control group) medication only 
(n
not associated with this study generated 
the randomization scheme. 

Yoga instructors (post graduate) 

selected to lead yogic practices. Yoga 
sessions were free of cost and all the 
necessary facilities were provided for 
the participants (airy room, yoga mats, 
jal neti pot, etc.).

Most of the participants were from 
Lucknow. Patients who dropped out 
of the study did not differ significantly 

the study protocol (Figure 1). Before 
the study all the participants were asked 
to maintain their routine activities and 
not initiate any new physical activities 
for the duration of the study. 

Patients with proven CAD were 
recruited. Disease was diagnosed 
by history of electrocardiograms, 
echocardiography and treadmill test-
ing. Their willingness to complete 
the entire span of the project (18 
months) was assured. Patients who 
had other co-morbid conditions (e.g. 
malignant hypertension, diabetes 
mellitus, chronic obstructive pulmo-
nary disease, asthma, diseases of the 
nervous system, endocrinal disorders, 
congenital heart disease) and patients 
with known complications of CAD, 
those on pacemakers, and those who 
had undergone bypass surgery were 
excluded from the study. Participants 
who did not participate in a minimum 
number of yoga intervention classes 

assessment (Figure 1). 
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test. After instruction in the use of the 
dynamometer, baseline blood pressure 
was recorded. The participants were 
then asked to grip the dynamometer 
with their dominant hand maximally. 

-
-

ings was taken as maximum voluntary 
contraction. For the test, the subjects 
were asked to maintain the pressure 

of maximum voluntary contraction. 
Blood pressure was recorded on the 

after the onset of isometric contraction 
(before release of grip). The changes 
in systolic and diastolic blood pressure 
were measured.

Yogic intervention
Under the guidance and supervision of 
yoga experts, participants in the yoga 
group performed yoga practices as di-
rected. These practices are described in 
detail in a previously published study 
which was part of the same project [9].

The total duration of these practices 

the 18 months of the study in the De-
partment of Physiology at Chhatrapati 
Sahuji Maharaj Medical University.

Using the independent t-test of 
-

ferences between baseline values and 
post-intervention (after 18 months) 
values for each variable in both groups 
(yoga and non-yoga). P -
sidered statistically significant, 

Results

The baseline characteristics for both 
groups are presented in Table 1. Pa-
tients of both sexes were included and 

and in the yoga group mean age was 
59.1 (SD 9.9) years.

-

intervention group (Figure 1). 
In the intervention group mean 

body mass index (BMI) decreased to 
 from the baseline 

, whereas in the 
control group mean BMI remained 

systolic blood pressure (SBP) fell to 
-

and in the control group mean SBP 

14.1) mmHg. The DBP level in the in-

mean diastolic blood pressure (DBP) 

There were significant changes ob-
served in BMI (P 
ratio (P P 
(P P 

Discussion

High blood pressure is a major cause 
of cardiovascular disease and primary 

hypertension is a frequent pathological 
condition. Sympathetic hyperactivity 
may be involved in primary hyperten-
sion. Hypertensive patients have been 
found to have a significantly higher 
sympathetic response to central and 
peripheral stimulations and a signifi-
cantly lower parasympathetic response 
when compared to normotensive 
controls [18]. In our study, BMI, 
waist:hip ratio, SBP, DBP and resting 
heart rate decreased significantly more 
in the intervention group than in the 
control group. In a study in Bombay, 
the shavasana group had a significant 
decrease in blood pressure [19]. Yogic 
practices have been shown to have 
significant benefits for cardiovascular 
health: through these practices heart 
rate, systolic blood pressure and di-
astolic blood pressure decrease sig-

was observed that after fast pranayama 

similar study conducted in Puduch-
erry, India and it was found that after 
yogic practices heart rate was reduced 
significantly in hypertensive patients 

In our study resting heart rate de-
creased significantly in the yoga inter-
vention group but not in the control 
group. Vempati and Telles reported 
that the rate of respiration and heart 

Table 1 Baseline characteristics of patients with coronary artery disease who 
participated in the yoga intervention study, Lucknow, India, 2007–2009

Characteristic Control groupa 
(n = 129)

Yogic groupb 
(n = 129)

Mean (SD) Mean (SD)

Age (years) 56.4 (10.9) 59.1 (9.9)

Height (cm) 161.6 (8.4) 161.5 (9.0)

Weight (kg) 65.6 (12.3) 64.9 (9.3)

WC (cm) 94.2 (10.5) 93.0 (8.3)

HC (cm) 95.6 (11.3) 94.5 (9.4)

SBP (mmHg) 129.8 (14.1) 130.1 (10.3)

DBP (mmHg) 82.3 (8.6) 83.7 (8.0)

Heart rate (beats/min) 71.6 (11.4) 73.0 (9.1
a104 males, 25 females. 
b103 males, 26 females. 
SD = standard deviation; WC = waist circumference, HC = hip circumference, SBP = systolic blood pressure; 
DBP = diastolic blood pressure.
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rate decreased significantly after yoga-

significant change in the heart rate 
in the control group in our study. 
The results indicate that sympathetic 
reactivity reduced to some extent in 
yoga group, but not statistically sig-
nificantly. This is in contrast with the 
findings of the study of Mourya et al. 

 

Yogic practices can affect very short 
term to body mass index and blood 
pressure levels. Body mass index and 
waist hip ratio are the physiological pa-
rameters for measuring obesity. Both 
the variables decreased significantly 
when compared with control. Both the 
studies got similar results after short 

is also evidence that om chanting effects 

changes in various biochemical levels 
such as endorphins, cortisol, adreno-
corticotrophic hormone, interleukin-1, 
and immunoglobulin A, all of which 
affect the immune system. In a study 
in St Petersburg it was found that in 
subjects who adopted the cobra posture 
(bhujangasana), the production of ster-
oid hormones was controlled by neural 

Table 3 Comparison of difference in study scores before and after yogic intervention among yogic and control groups

Characteristic Difference from baseline P-value

Control group Yogic group

Mean (SD) Mean (SD)

BMI (kg/m2) –0.03 (1.07) 0.52 (0.89) 0.0001**

Waist:hip ratio –0.004 (0.09) 0.02 (0.03) 0.005**

Heart rate (beats/min) –1.78 (9.13) 2.58 (8.79) 0.0006**

SBP (mmHg) 0.70 (10.81) 5.41 (11.40) 0.002**

DBP (mmHg) –1.51 (8.69) 3.27 (8.01) 0.0002**

Fall in SBP (mmHg) 0.98 (4.76) 0.36 (5.28) 0.38

Sustained hand grip DBP (mmHg) 0.09 (4.57) 0.43 (4.55) 0.59

Valsalva ratio 0.07 (0.60) 0.13 (0.07) 0.44

Expiration–inspiration ratio 0.01 (0.31) 0.06 (0.29) 0.88

Standing ratio 0.03 (0.22) 0.05 (0.26) 0.49

LF/HF ratio 0.01 (1.18) 0.18 (1.12) 0.27

**Statistically significant (P < 0.01). 
SD = standard deviation; BMI = body mass index; SBP = systolic blood pressure; DBP = diastolic blood pressure; LF = low frequency; HF = high frequency.

Table 2 Characteristics of patients with coronary artery disease in control and intervention groups before and after a yoga 
intervention study

Characteristic Control group Yogic group

Pre  
(n = 129)

Post  
(n = 103)

Pre  
(n = 129)

Post  
(n = 105)

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

BMI (kg/m2) 25.1 (4.8) 25.1 (4.6) 24.8 (3.8) 24.3 (3.5)

Waist:hip ratio 1.0 (0.1) 1.0 (0.1) 1.0 (0.1) 1.0 (0.1)

SBP (mmHg) 129.8 (14.1) 129.1 (9.3) 130.1 (10.3) 123.1 (9.4)

DBP (mmHg) 82.3 (8.6) 83.8 (5.7) 83.7 (8.0) 80.5 (5.1)

Heart rate (beats/min) 71.6 (11.4) 73.3 (8.7) 73.0 (9.1 70.5 (7.5)

Fall in SBP (mmHg)a 10.3 (4.3) 9.3 (4.2) 10.5 (4.4) 10.1 (4.3)

Increase in DBP after 
sustained hand grip (mmHg) 10.6 (6.1) 10.5 (5.6) 12.6 (4.8) 12.1 (4.7)

Expiration–inspiration ratio 1.2 (0.3) 1.1 (0.2) 1.1 (0.2) 1.2 (0.1) )

30:15 beat ratio 1.1 (0.2) 1.1 (0.2) 1.1 (0.3) 1.1 (0.2)

Valsalva ratio 1.6 (0.8) 1.5 (0.6) 1.5 (0.7) 1.6 (0.9)

LF/HF ratio 1.6 (1.3) 1.6 (1.2) 1.7 (1.3) 1.6 (1.2)
aDifferences in systolic blood pressure from the baseline (lying position) and after 2 minutes while standing. 
SD = standard deviation; BMI = body mass index; SBP = systolic blood pressure; DBP = diastolic blood pressure; LF = low frequency; HF = high frequency.
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Limitations of the study
The limitations of this study include 
the fact that our study group was taken 
from only the urban population (the 
study was conducted in a medical 
university situated in urban area so it 
was not possible for members of the 
rural population to attend a yoga class 
of such long duration in the mornings). 
Parameters tested in this study were in-
directly related to CAD; there were no 
parameters directly related. Measuring 
cardiac output, ECG monitoring, etc., 
however, did provide accurate informa-
tion related to CAD.

The diet factor plays a vital role in 
yogic interventional studies. However, 
in this study we did not take into consid-
eration the effect of diet. Measuring the 
effects of diet is very complicated in out-
patients; it is only possible in inpatients. 
In this study we requested that patients 
maintain their normal daily routine.

Qualitative analysis of the participants 
was also useful for discussing the param-
eters which changed after yogic interven-
tion. This study may provide a base for 
clinicians and policy-makers indicating 
that yogic intervention could be pre-
scribed as an adjunct to medical treatment.
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Global atlas on cardiovascular disease prevention and control: policies, strategies and interventions

As the magnitude of cardiovascular diseases (CVDs) continues to accelerate globally, the pressing need for increased 
awareness and for stronger and more focused international and country responses is increasingly recognized. The above-
mentioned atlas on cardiovascular disease prevention and control is part of the response to this need.

It documents the magnitude of the problem, using global cardiovascular mortality and morbidity data. It demonstrates 
the inequities in access to protection, exposure to risk, and access to care as the cause of major inequalities between 
countries and populations in the occurrence and outcome of CVDs. The report has graphs showing mortality rates of 
CVDs by age, by country/region, and is divided into three main sections: Section A: Cardiovascular diseases due to 
atherosclerosis; Section B: Other cardiovascular diseases; and Section C: Prevention and control of CVDs – Policies, 
strategies and interventions.

This publication can be found at: http://www.who.int/cardiovascular_diseases/publications/atlas_cvd/en/index.
html 
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Factors associated with osteoporosis among a sample 
of Jordanian women referred for investigation for 
osteoporosis
M.A. El-Heis,1 E.A. Al-Kamil,2 K.A. Kheirallah,3 T.N Al-Shatnawi,4 M. Gharaibia 1 and A. Al-Mnayyis 1

ABSTRACT This cross-sectional study was carried out to examine the association between osteoporosis and 
specific risk factors among 384 women referred to the Radiology Department at King Abdullah University 
Hospital, Irbid, Jordan during the period September 2009–August 2010 for diagnosis of osteopenia or 
osteoporosis. Bone mineral density measurements were carried out using dual energy X-ray absorptiometry at 
both the lumbar spine [AP: L1–L4] and femoral hip (neck, trochanter). Studied risk factors included age, age at 
menarche, menopause, body mass index, diabetes mellitus, hypertension, renal problems and smoking. The 
prevalence of osteoporosis among the studied sample was 13.5%. Osteoporosis was significantly associated with 
current age, age at menarche, diabetes mellitus, hypertension, and renal problems. 
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Facteurs associés à l'ostéoporose dans un échantillon de femmes jordaniennes orientées pour un dépistage 
de l'ostéoporose

RÉSUMÉ La présente étude transversale a été menée pour étudier l'association entre l'ostéoporose et des 
facteurs de risque spécifiques chez 384 femmes orientées vers le service de radiologie de l'hôpital universitaire 
du Roi Abdallah à Irbid (Jordanie), entre septembre 2009 et août 2010, pour un diagnostic d'ostéopénie ou 
d'ostéoporose. Des mesures de la densité minérale osseuse ont été prises à l'aide d'une absorptiométrie 
biénergétique à rayons X, au niveau du rachis lombaire (L1–L4) et de l'articulation fémorale (col, trochanter). 
Les facteurs de risque étudiés étaient l'âge au moment de l'étude, l'âge des premières règles et à la ménopause, 
l'indice de masse corporelle, la présence d'un diabète, d'une hypertension ou de problèmes rénaux ainsi 
que la consommation de tabac. La prévalence de l'ostéoporose au sein de l'échantillon étudié était de 13,5 %. 
L'ostéoporose était significativement associée à l'âge au moment de l'étude, l'âge des premières règles, la 
présence d'un diabète, d'une hypertension et de problèmes rénaux.
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Introduction

Osteoporosis is prevalent in aged adults, 
mostly in postmenopausal women. Di-
agnosis depends mainly on the quantita-
tive assessment of bone mineral density, 
which is considered the most important 
determinant of bone strength. The 
clinical significance of osteoporosis is 
from the potential for causing fractures 
[1]. There are several sites of potential 
occurrence for osteoporotic fracture 
including: the spine, hip, distal forearm 

In a study done in the North 

million women and men in the United 
-

A number of studies have been 
done in the countries of the Middle East 
[7–11]. The prevalence in Lebanon is 

according to WHO criteria. In Kuwait, 
the prevalence of osteoporosis in Ku-

age were osteoporotic. In Saudi Arabia, 
the prevalence of osteoporosis among 
the Saudi population was estimated in 

the prevalence of osteoporosis among 

The risk factors associated with 
osteoporosis may be modifiable or 

risk factors include age and sex: estro-
gen deficiency following menopause 
or oophorectomy is correlated with a 
rapid reduction in bone mineral density. 
Ethnicity is also recognized as a non-
modifiable risk factor and European or 
Asian ancestry predisposes for osteo-
porosis. Genetics is also a predisposing 

factor: those with a family history of 
osteoporosis are more likely to have 
increased risk [14]. 

Diabetes mellitus (DM) is as-
sociated with increased incidence 
of osteoporosis fractures via visual 
impairments resulting from diabetic 
retinopathy and cataract [15]. Adult 
women with type 1 DM also have rela-
tively decreased bone mass, increased 
fracture risk, and delayed fracture heal-
ing compared with healthy women 
without DM. In addition, researchers 
have shown that the biomechanical 
integrity of diabetic bone may be im-

they may be relatively protected from 
osteoporosis. 

Menopause is a major risk factor 
for osteoporosis. The incidence of 

menopause in developing countries [8]. 
The relationship between osteoporosis 
and hypertension can be understood 
through menopause: the underly-
ing mechanism is through hormonal 
changes as part of the aging process 
and the accompanying reduction in 
estrogen and progesterone [17]. Age 
itself is also a risk factor since it is associ-
ated with low bone mineral density; the 
risk for osteoporosis is doubled among 
elderly women [18].

Increased age at menarche affects 
the incidence of osteoporosis. Me-
narche after age 14 years is associated 
with increased incidence of osteoporo-
sis. This risk factor is most likely associ-
ated with estrogen deprivation [19]. 

Body mass index (BMI) is also a risk 
factor, with obesity being a protective 
factor. A lower incidence of fractures has 

Renal problems are also regarded as 
a risk factor through the metabolism of 
vitamin D and parathyroid hormone. 
When metabolic disturbances end with 
decreased calcium level, bone resorp-
tion is likely to occur and this can lead 

Other risk factors, the modifiable 
risk factors, depend on lifestyle, and can 
be avoided. These include: alcohol, vi-
tamin D deficiency, tobacco smoking, 
malnutrition, a high protein diet, excess 
physical activity, heavy metals and soft 

Objectives
This study was carried out to examine 
the risk factors associated with os-
teoporosis among Jordanian women 
referred to the Radiology Department 
at King Abdullah University Hospital. 
The risk factors studied included, age, 
age at menarche, menopause, DM, 
renal problems, hypertension, BMI 
and smoking. 

Methods

This cross-sectional study was con-
ducted at King Abdullah University 
Hospital, Irbid, Jordan. The study in-

to the Department of Radiology from 
other specialty departments during 

-
tients admitted to the Orthopaedics 
wards for surgical treatment for frac-
tures at different sites. The remaining 

-
cine, Orthopaedics, Endocrinology 
and Urology outpatients departments 
for the diagnosis of osteopenia or oste-
oporosis. Eight patients were excluded 

multiple fractures and 5 refused to be 
involved in the study after full expla-
nation of the aims. The finals sample 

All participants were informed about 
the research study and gave informed 
approval. The study was approved by 
the ethical committee of Jordan Univero-
sity of Science and Technology.

A special  question form was 
designed by the researchers for the 
purpose of the study after reviewing 
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the women reported age at menarche 

were diagnosed as osteoporotic, with 

of the study population according 
to bone mineral density and clinical 
variables. It shows

-

statistically significant (P
Age at menarche was statistically 

significantly associated with osteopo-

years (P
proportion of menopausal women 

-

significantly greater than for non-

previous studies. This was evaluated by 
the scientific committee of the univer-
sity. The questionnaire was adminisd-
tered and completed by the researchers 
by interviewing the patients. The main 
information gathered included soci-
odemographic characteristics, weight, 
height, and age at menarche, meno-
pause, and reported illnesses such as 
DM, hypertension, renal problems and 
smoking status. 

All patients who had clinical, ra-
diological or serological findings of os-
teoarthritis or rheumatoid arthritis were 
excluded. Patients on steroid treatment 
were also excluded.

Measurement of bone mineral 
density 
Bone mineral density measurements 
at both the lumbar spine [AP: L1–L4] 
and femoral hip (neck, trochanter) 
were carried out by using dual-energy 
X-ray absorptiometry (DXA) ,which 
is considered the gold standard for the 
diagnosis of osteoporosis. We used the 

We used the Word Health Organiza-

; overweight: BMI 
.

Data analysis
Data analysis was carried out using SPSS, 
version 17. The chi-squared test was 
used as a test of significance (P
for the unadjusted effect. Backward step-
wise conditional multivariate regression 
analysis was used to investigate and 
quantify the adjusted effect of each of 
the independent variables on the disease 
status using adjusted odds ratio (OR) 

Results

Table 1 shows the distribution of 
the study population according to 

Table 1 Distribution of Jordanian women patients (n = 384) referred for radiology, 
according to dependent and independent variables

Variable No. %

Current age (years)

< 50 108 28.1

50–60 119 31.0

> 60 157 40.9

Age at menarche (years)

< 13 312 81.3

≥ 13 68 17.7

Missing data 4 1.0

Body mass index

Normal 49 12.8

Overweight 121 31.5

Obesity 214 55.7

Diagnosis

Normal 184 47.9

Osteopenia 148 38.5

Osteoporosis 52 13.5

Menopause

Yes 292 76.0

No 90 23.6

Missing data 2 0.4

Diabetes mellitus

Yes 50 13.0

No 334 87.0

Hypertension

Yes 69 18.0

No 315 82.0

Renal problems

Yes 18 4.7

No 366 95.3

Smoking

Yes 17 4.4

No 367 95.6



EMHJ

462

-
ence was statistically significant (P < 

among women with no DM (P

Having hypertension (P
and renal problems (P
statistically significant relations with 

Logistic regression of factors 
associated with osteoporosis

Logistic regression showed that age, 
DM, and age at menarche were the 
most significant predictors of osteopo-
rosis (

to have osteoporosis compared with 

relationship was statistically significant 

Participants who reported having DM 

osteoporosis compared with those who 

This relationship was statistically sig-

-
teoporosis. However this relationship 

Table 2 Distribution of Jordanian women patients (n = 384) referred for radiology according to bone mineral density and 
clinical variables

Variable Bone mineral density Total P-value

Normal Osteopenia Osteoporosis 

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

Age (years)

< 0.001

< 50 71 65.7 29 26.8 8 7.4 108 28.1

50–60 68 57.1 47 39.5 4 3.4 119 31.0

> 60 45 28.7 72 45.8 40 25.5 157 40.9

Total 184 47.9 148 38.5 52 13.5 384 100.0

Age at menarche (years) 

< 0.001
< 13 118 37.8 145 46.5 49 15.7 312 82.1

≥ 13 62 91.2 3 4.4 3 4.4 68 17.9

Total 180 47.4 148 38.9 52 13.7 380 100.0

Body mass index

> 0.05

Normal 19 38.8 20 40.8 10 20.0 49 12.8

Overweight 64 52.9 40 33.0 17 14.0 121 31.5

Obese 101 47.2 88 41.1 25 11.7 214 55.7

Total 184 47.9 148 38.5 52 13.5 384 100.0

Menopause 

< 0.001
Yes 118 40.4 136 46.6 38 13.0 292 76.4

No + 64 71.1 12 13.3 14 10.5 90 23.6

Total 182 47.6 148 38.7 52 13.6 382 100.0

Diabetes mellitus 

< 0.01
Yes 24 48.0 12 24.0 14 28.0 50 13.0

No 160 48.0 136 40.7 38 11.3 334 87.0

Total 184 48.0 148 38.5 52 13.5 384 100.0

Hypertension < 0.001

Yes 43 62.3 12 17.4 14 20.3 69 18.0

No 141 44.8 136 43.2 38 12.0 315 82.0

Total 184 48.0 148 38.5 52 13.5 384 100.0

Renal problems 

< 0.01
Yes 5 27.8 6 33.3 7 38.9 18 4.7

No 179 49.0 142 38.8 45 12.2 366 95.3

Total 184 48.0 148 38.5 52 13.5 384 100.0

Smoking

> 0.05
Yes 11 64.7 3 17.6 3 17.6 17 4.4

No 173 47.1 145 39.5 49 13.4 367 95.6
Total 184 48.0 148 38.5 52 13.5 384 100.0
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Discussion 

Our data showed that the prevalence of 
osteoporosis among Jordanian women 
who had been referred for assessment 
of bone density by their physicians 

reported for some other populations. 
A higher prevalence of osteoporosis 
was reported for postmenopausal Cau-

It is also lower than that reported 
for women in some Arab countries 

osteoporosis in women was reported 

years of age.
The data obtained from the present 

study showed no significant relation-
ship between BMI and osteoporosis 
although other researchers have found 
low BMI to be significantly related with 

-
cause some of the measurements were 
taken from the medical records because 
the patients were not available and we 
could not ascertain their accuracy of 
these records. 

Our findings demonstrated a sig-
nificant correlation between age and 
osteoporosis. As the age increases, 

osteoporotic cases increase, especially 

other studies where osteoporosis is 

reasons were reported age as a risk fac-
tor due to estrogen deficiency after 

Regarding the relation between 
age at menarche and osteoporosis, 
some researchers have found that os-
teoporosis was more prevalent among 
women having their menarche after 

not comparable with our findings. 
This may be related to the fact that 
some women may forgot or do not 
accurately recall the exact date of their 

Menopause is an important pre-
dictor of osteoporosis associated as it 
leads to bone weakness. The findings of 
this study are comparable with those of 

We found that significantly more 
women with DM had osteoporosis 
than women with no DM; this is com-
parable to the findings of other studies 
in which DM correlated significantly 

The basic mechanism of association 
between hypertension and osteoporo-
sis has not been clarified yet. The latest 
research has shown that rennin–angio-
tensin system plays a main role in blood 

pressure control and has an influence on 

is associated with calcium metabolism 
disorder, which affects increased secre-

findings showed that significantly  more 
hypertensive women had osteoporosis 
than non-hypertensive women, which is 
comparable to other research in which 
a significant correlation between hyper-
tension and osteoporosis, thought to be 
through a link between cardiovascular 
diseases and osteoporosis, was demon-

Our results showed that renal prob-
lems were significantly associated with 
osteoporosis, which is comparable to 
other research which reported an as-
sociation thought to be related to in-

disease may occur early in the course 
of kidney disease, and worsens as the 
decline in kidney function progresses, 
and bone density tends to be worse in 
cortical sites. Kidney patients also may 
have poor quality bone, so they can 
suffer fractures even without severe loss 

Smoking was not shown to be asso-
ciated significantly with osteoporosis in 
our study; this is contrary to the findings 
of some other studies in which smok-
ing was considered a significant factor 
[17–19]. We think that the reason may 
be under-reporting of smoking among 
our participants because all of them 
were females living in a conservative 
community.

On consideration of the results of 
this study, we recommend the evalu-
ation or measuring of bone mineral 
density for menopausal women, and 
women with DM, hypertension and 
renal problems for early detection of 
osteopenia or osteoporosis.

The main limitation of this study 
is that it included women with health 
problems. We recommended that any 
further national study should involve 
women in the community.
Competing interests: None declared.

Table 3 Adjusted effects of factors associated with osteoporosis in Jordanian 
women patients (n = 384) referred for radiology

Factor OR 95% CI

Age (years) 

< 50 0.36 0.15–0.83

50–60 0.12 0.04–0.34

> 60 Ref –

Diabetes mellitus

No Ref –

Yes 2.56 1.19–5.50

Age at menarche (years)

≥ 13 Ref –

< 13 2.86 0.81–10.11

OR = odds ratio; CI = confidence interval. 
Ref = reference category.
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Profil épidémiologique des grossesses à risque à 
Sousse (Tunisie)
N. Bouafia,1 M. Mahjoub,1 A. Nouira,2 R. Ben Aissa,3 H. Saïdi,4 N. Guedana 5 et M. Njah 1

RÉSUMÉ la présente étude descriptive a évalué la fréquence de certains facteurs de risque pour la grossesse à 
haut risque chez les femmes de la région de Sousse. Elle a été menée du 15 février au 15 août 2005 auprès de 
l’ensemble des femmes ayant accouché au-delà de 28 semaines d’aménorrhée dans quatre maternités publiques 
et présentant au moins un facteur de risque. La collecte des données a été effectuée dans les 24 heures qui ont 
suivi l’accouchement à partir des dossiers obstétricaux et fiches de consultation prénatale et par entretien. Sur 
4660 femmes, 1194 (25,6 %) avaient au moins un facteur de risque et étaient considérées comme des grossesses 
à risque. Les femmes à risque avaient un âge moyen de 31,3 ans (ET 5,4)  ; 73 % étaient d’origine urbaine, 38 % 
avaient un niveau d’étude secondaire ou supérieure et 75 % étaient des femmes au foyer. La moyenne des 
facteurs de risque est de 1,5 par femme. La majorité des femmes (59,3 %) avaient un facteur de risque et 30,4 % 
en avaient deux. La moyenne des visites prénatales était de 4 ; 68,6 % ont été assurées par un obstétricien et 43 % 
des femmes ont  recouru au secteur privé. Certains facteurs ont été insuffisamment dépistés : âge > 35 ans, parité 
> 4, antécédent de faible poids de naissance et de décès néonatal, hauteur utérine excessive et anémie.

1Service d’hygiène hospitalière ; 4Service de gynécologie-obstétrique, CHU Farhat Hached, Sousse (Tunisie) (Correspondance à adresser à M. 
Mahjoub : mouhamedmajoub@yahoo.fr).
2Service d’hygiène hospitalière, CHU Sahloul, Sousse (Tunisie).
3Centre de recherche de l’Office National de la Famille et de la Population de l’Ariana, Ariana (Tunisie).
5Office National de la Famille et de la Population, Tunis (Tunisie).
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Epidemiology of high risk pregnancy in Sousse, Tunisia

This descriptive study assessed the frequency of selected risk factors for high risk pregnancy (HRP) among women in 
Sousse region. All pregnant women (beyond 28 weeks gestation) giving birth in 4 public maternity hospitals between 15 
February 2005 and 15 August 2005 and who had at least 1 risk factor were enrolled. Data were collected within 24 hours 
of birth from obstetric and antenatal records and by interview. Of 4660 pregnant women, 1194 (25.6%) had at least 1 risk 
factor and were considered at-risk pregnancies. Mean age of the at-risk women was 31.3 (SD 5.4) years, 73% were urban 
residents, 38% had secondary education or higher and 75% were housewives. The mean number of risk factors was 1.5 
per woman. The majority of women (59.3%) had 1 risk factor and 30.4% had 2. The mean number of prenatal visits was 
4, 68.6% were seen by an obstetrician and 43% used the private sector. Certain factors were inadequately screened: 
age > 35 years, parity > 4, previous low birth weight and neonatal death, excessive fundal height and anaemia.
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Introduction

La santé maternelle et infantile occupe 
une place importante dans les plans de 
développement sanitaire de nombreux 
pays. C’est le cas de la Tunisie qui, 
après la conférence de Nairobi sur 
la mortalité maternelle, a développé 
et mis en oeuvre divers programmes 
avec l’objectif de réduire les taux de 
mortalité et morbidité maternelles et 
infantiles. Ainsi et principalement, le 
programme national de périnatalité 
qui a démarré en 1991 avec des 
activités et des objectifs couvrant 
quatre axes : la surveillance prénatale, 
l’accouchement en milieu assisté, les 
soins néonatals et la surveillance post-
natale [1]. Dans ce cadre, une stratégie 
a été préconisée plus spécifiquement 
pour les grossesses à risque en vue d’en 
assurer le dépistage et une prise en 
charge adaptée ; un certain nombre de 
facteurs ont été considérés comme à 
risque et une conduite standardisée a 
été établie pour chaque programme. 
Des recommandations ont été 
par ailleurs proposées et diffusées 
en vue d’atteindre les objectifs du 
programme [
taux de mortalité maternelle était 

début du programme, tandis que 
le taux de mortalité infantile était 

vivantes [ ]. Plusieurs facteurs 
pourraient expliquer cette évolution, 
comme un meilleur dépistage des 
grossesses à haut risque, une meilleure 
adhésion des femmes au programme 
ou encore une modification du profil 
épidémiologique des grossesses à 
risque. C’est ce dernier aspect que nous 
avons souhaité analyser en essayant 
d’en dresser certaines caractéristiques.

L’objectif de ce travail a été donc 
d’étudier le profil épidémiologique 
des grossesses à risque prises en 
charge dans les structures de santé 
publique.

Méthodes

L’étude a ciblé les femmes de la région 
de Sousse située au Sahel tunisien, 

un nombre de naissances vivantes en 

Il s’agit d’une enquête descriptive 
prospective effectuée du 15 février au 

des femmes enceintes consultant pour 

d’aménorrhée et présentant au moins 
un facteur de risque identifié lors d’une 
consultation prénatale ou a posteriori 
au moment de l’accouchement. Ces 
femmes ont été identifiées parmi 
celles qui viennent accoucher au 
niveau des maternités publiques 
de la région de Sousse : les deux 
maternités de circonscription (Enfidha 
e t  K a l a a  K e b i r a ) ,  l a  m a t e r n i t é 
régionale (Msaken) et la maternité 
universitaire de Sousse, et ce, sans 
considérer l’issue de la grossesse.

N’ont pas été prises en compte dans 
cette étude :

les femmes qui accouchent en privé 
ou à domicile ;

les femmes résidentes dans les régions 
limitrophes et qui accouchent à la 
maternité universitaire censée couvrir 
certaines régions du Centre tunisien 
pour les grossesses à risque.
En se référant au programme 

national de périnatalité, les facteurs de 
risque retenus dans le cadre de notre 
étude sont :

les facteurs liés au terrain : âge 

antécédents personnels de diabète et 
ou d’hypertension artérielle (HTA) ;

les facteurs liés aux antécédents 
g y n é c o - o b s t é t r i c a u x  :  u t é r u s 
cicatriciel,  multiparité (parité > 
4), faible poids de naissance ou 
gros enfant (macrosomie), mort 
périnatale ou néonatale précoce, 
HTA au cours des grossesses 
précédentes ou diabète gestationnel ;

les facteurs liés à une pathologie de la 
grossesse en cours : HTA gravidique, 
d i a b è t e ,  a n é m i e ,  h é m o r r a g i e 
du troisième trimestre, rupture 
prématurée des membranes, allo-
immunisation, grossesse multiple, 
retard de croissance intra-utérine ou 
gros bébé.
La collecte des données a été 

l’accouchement à partir des dossiers 
obstétricaux, et complétée par les fiches 
de consultation prénatale si la femme 
a consulté dans un centre de santé de 
base (CSB) ou un centre de protection 
maternelle et infantile (PMI). Certaines 
données ont été complétées et/ou 
vérifiées éventuellement à partir de 
l’entretien avec la parturiente et la 
sage-femme : ainsi l’examen clinique 
et le recours aux examens biologiques 
prévus par le programme (numération 
formule sanguine [NFS]- glycémie - 
groupe sanguin - rhésus).

Quatre enquêteurs, dont trois 
médecins et une sage-femme, ont 
participé à la collecte des données.

La saisie et l’analyse des données 
ont été effectuées sur Epi Info. Outre 
la description des facteurs de risque, la 
surveillance prénatale est analysée selon 
le nombre et le moment du recours 
ainsi que le professionnel (sage-femme, 
médecin généraliste, spécialiste) et la 
filière (secteur public ou secteur privé 
consulté).

Résultats

Fréquence et caractéristiques 
générales des grossesses à 
risque 
Selon la liste des facteurs de risque 
retenus, sur l’ensemble de la période 
considérée par l’étude, nous avons 
identifié 1194 grossesses à risque 

pour accouchement dans l’une des 
quatre maternités publiques de la 
région de Sousse, soit une proportion 
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Les trois principaux facteurs de risque 
rencontrés sont par ordre d’importance : 

facteurs de risque), l ’antécédent 
d’une césarienne ou plus [utérus uni-
cicatriciel et utérus bi-cicatriciel ou 

fem
l’une des trois maternités périphériques 
de la région.

L’analyse des caractéristiques socio-
démographiques des femmes ayant 
une grossesse à risque montre que l’âge 
moyen de ces femme

mariées, un peu moins des trois quarts 
sont d’origine urbaine, un peu moins 
de la moitié ont un niveau d’étude 
primaire, le tiers un niveau d’étude 

des conjoints sont des journaliers ou 
des ouvriers.

Antécédents obstétricaux
Le nombre moyen de grossesses par 

ont une parité égale à deux ou trois, 

femmes ayant présenté une grossesse 
à risque n’ont pas utilisé de moyen de 
contraception pour programmer leur 
dernière grossesse.

P a r  a i l l e u r s ,  l a  p l u p a r t  d e s 

de mort-né (s) ou de décès néonatal. 

d ’ a c c o u c h e m e n t  p r é m a t u r é  o u 
de grossesse arrêtée et seulement 

ayant une pathologie ou un handicap. 
Enfin, un antécédent d’avortement 
spontané ou provoqué (chirurgical 
et médicamenteux) est retrouvé 

respectivement, et d’une césarienne ou 

Fréquence et type de facteurs 
de risque
Selon la liste des facteurs retenus, nous 

chez les 1194 femmes incluses dans 
l’étude, soit une moyenne de 1,5 facteur 
de risque par femme.

Tableau 1 Caractéristiques générales des femmes (n = 1194) 

Caractéristique Nbre %

Âge (ans)

 < 20 15 1,3

 21-25 172 14,4

 26-30 400 35,5

 31-35 294 24,5

 > 35 313 26,7

Milieu 

 Urbain 868 72,7

 Rural 320 26,8

 Non précisé 6 0,5

État civil 

 Mariée 1173 98,2

 Célibataire 16 1,3

 Divorcée 1 0,1

 Non précisé 4 0,3

Profession 

 Femme au foyer 895 74,9

 Cadre 29 2,4

 Cadre moyen 75 6,3

 Employée 24 2,0

 Ouvrière spécialisée 44 3,7

 Ouvrière 98 8,2

 Journalière 5 0,4

 Propriétaire non active 2 0,2

 Activité libérale 7 0,6

 Autre 5 0,4

 Non précisé 10 0,8

Niveau d’étude 

 Néant 155 13,0

 Primaire 580 48,7

 Secondaire 384 32,3

 Supérieur 71 6,0

 Non précisé 4 0,3

Profession du conjoint

 Sans profession 14 1,1

 Cadre, cadre moyen 155 14,0

 Employé et administratif 72 6,0

 Ouvrier spécialisé 162 13,5

 Ouvrier, journalier 514 42,0

 Propriétaire non actif 5 0,4

 Activité libérale 247 20,7

 Autres 1 0,1

 Non précisé 24 2,0
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des facteurs de risque), l’antécédent 

de risque) et une parité supérieure à 

viennent juste après. L’hypertension 
artérielle et le diabète concernent 

Par ailleurs, plus de la moitié des 
femmes ayant une grossesse à risque 

Enfin, si on considère le groupe des 
femmes ayant présenté un seul facteur 

de risque, les principales situations à 
risque sont par ordre décroissant :

femmes)

femmes)

femmes).

Surveillance prénatale et 
dépistage des grossesses à 
risque
Fréquence de la surveillance prénatale
La moyenne des visites prénatales pour 
les femmes ayant consulté est de quatre. 

troisième trimestre.
Près de la moitié de l’ensemble 

des visites prénatales effectuées par les 
femmes ont eu lieu dans une structure 

ont été assurées par des centres de 
santé publics de premier niveau (CSB) 
alors que les consultations effectuées 
dans des structures publiques de 
deuxième niveau (centres médicaux de 

Type de professionnels et filières
Les consultations ont été assurées 
principalement par un obstétricien dans 

Par ailleurs, en raisonnant par 
rapport au nombre de femmes, les 
consultations ont été assurées par un 

Tableau 2 Fréquence et type de facteurs de risque (FDR)

Facteur de risque Nbre % total des facteurs de risque 
(n = 1823)

% total des grossesses à risque 
(n = 1194)

Âge ≥ 35 ans 383 21,0 32,0

Rhésus négatif 242 13,3 20,2

HTA préexistante 3 0,2 0,2

HTA grossesse antérieure 17 0,9 1,4

HTA grossesse actuelle 87 4,8 7,3

Diabète préexistant 3 0,2 0,2

Diabète au cours d’une grossesse antérieure 2 0,1 0,2

Diabète au cours de la grossesse actuelle 82 4,5 6,9

Utérus uni-cicatriciel 194 10,6 16,2

Utérus bi-cicatriciel ou plus 66 3,6 5,5

Parité > 4 113 6,2 9,4

Antécédent de faible poids de naissance 43 2,3 3,6

Antécédent de macrosomie 118 6,5 9,9

Antécédent de décès prénatal 50 2,7 4,2

Antécédent de décès périnatal 9 0,5 0,8

Antécédent de décès néonatal 46 2,5 3,8

Hémorragie du 3e trimestre 28 1,5 2,3

Rupture prématurée des membranes 48 2,6 4,0

Grossesse gémellaire 56 3,1 4,7

Grossesse multiple 5 0,3 0,4

HU excessive 53 2,9 4,4

HU diminuée 51 2,8 4,3

Anémie 124 6,8 10,4

Total (facteurs de risque) 1823 100 100

HTA : hypertension artérielle ; HU : hauteur utérine.
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médecin spécialiste à lui seul dans 

Quant à la participation du médecin 

professionnels). 
L’analyse selon les effectifs de 

femmes révèle que c’est la filière 
« secteur privé » exclusive qui a été la 

avec une proportion plus importante 
parmi les femmes ayant eu moins de 
cinq visites prénatales. Par ailleurs, 
plus le nombre de visites prénatales 
augmente et moins les structures 
de santé de base sont utilisées à titre  
exclusif par les femmes. Ainsi, la 
participation des centres de santé de 

ayant effectué une seule visite prénatale 

visites et plus.

Moment du dépistage (Tableau 4)
Lorsqu’on analyse le moment du 
dépistage de ces facteurs de risque, 
moment qui a pu être précisé pour 

1194 femmes,  on remarque que 
certains facteurs ont été  insuffisamment 
dépistés (moins de trois fois sur quatre) 
durant la grossesse. On peut classer ces 
facteurs en deux groupes :

facteurs dont le dépistage repose sur 
des données d’interrogatoire (âge 

antécédent de faible poids de 
naissance, antécédent de décès 
périnatal ou néonatal) ;

facteurs dont le dépistage repose sur 
des données d’examen et ou de bilan 
biologique (hauteur utérine excessive 
et anémie).

Hospitalisation et lieu 
d’accouchement
Parmi les femmes ayant présenté 

hospitalisées pendant leur grossesse.
L ’ a n a l y s e  s e l o n  l e  m o t i f 

d’hospitalisation montre que ces 
hospitalisations ont surtout concerné 

grossesse gémellaire ou multiple, huit 
cas d’anémie et deux cas de faible poids 
de naissance. Les femmes qui ont le 
risque le plus élevé d’être hospitalisées 
sont celles qui ont présenté une 
hémorragie du troisième trimestre, 
qu’elle soit associée ou non à un autre 
motif.

L’analyse de la distribution des 
facteurs de risque selon la maternité 
d ’ a c c o u c h e m e n t  m o n t r e  d e s 
pourcentages plus élevés de femmes 
q u i  a c c o u c h e n t  à  l a  m a t e r n i t é 
u n i v e r s i t a i r e  ( p a r  r a p p o r t  a u x  
maternités périphériques) concernant 
les facteurs de risque suivants : HTA, 
diabète,  utérus uni-cicatriciel  et 
grossesse gémellaire ou multiple. Par 
ailleurs, aucune femme présentant au 
moins un des facteurs de risque suivants 
n’a accouché dans une maternité 
périphérique : utérus bi-cicatriciel et 
rupture prématurée des membranes. 
Enfin,  deux femmes diabétiques 
ont accouché dans une maternité 
périphérique.

Discussion

En vue d’analyser le profil des grossesses 
à risque, ce travail a concerné l’ensemble 
des femmes venues accoucher dans 
l’une des quatre maternités publiques 
de la région sanitaire de Sousse durant 
une période de six mois.

N o u s  a v o n s  a i n s i  o b s e r v é 

étant associés à des femmes présentant 
au moins un facteur de risque. En 
fait, si ce taux de grossesses à risque 
est relativement bas par rapport 
à d’autres études, par exemple celles 
de Jahn et al. qui retrouvent au Népal 

à l’ensemble des consultantes [5] et 
d’Al Teheawy qui retrouve un taux 

leur suivi prénatal dans les centres 

cependant plus élevé que celui retrouvé 

1985 [7], et celui observé en Belgique 

contre, nos chiffres sont comparables à 
c e u x  d ’ A l e x a n d r i e  ( É g y p t e )  e n 

étant définie selon les standards 
nationaux comme cela se rapporte à 
notre cas.

En fait, selon l’UNICEF/l’OMS/
le FNUAP, l’un des moyens les plus 
efficaces de réduire la mortalité 
maternelle est d’améliorer l’accessibilité, 
l’utilisation et la qualité des services 
capables de traiter les complications 
de la grossesse et de l’accouchement. 

présentent de graves complications 
et ont besoin d’être traitées d’urgence  
dans des services obstétricaux de 

être néanmoins expliquées par les 
particularités de chaque région. Ainsi, 

recrutées dans la maternité universitaire 
de la région de Sousse, maternité qui 

Tableau 3 Nombre de facteurs de risque par femme

Nombre de facteurs de risque Effectif de femmes %

1 708 59,3

2 363 30,4

3 107 9,0

4 12 1,0

5 4 0,3

Total 1194 100,0
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représente un centre de référence pour 
l’ensemble des autres structures de 
santé de la région de Sousse ainsi que 
d’autres régions avoisinantes. Le reste 

l’une des trois maternités périphériques 
de la région de Sousse (maternité de 
Kalaa-Kebira, maternité de Msaken et 

maternités périphériques sont dirigées 
par des sages-femmes encadrées par des 
médecins gynécologues-obstétriciens, 

ce qui peut expliquer le pourcentage 
de femmes ayant accouché dans des 
maternités considérées comme peu 
équipées en moyens, comparativement 
à une maternité universitaire.

On peut donc considérer, vu la 
proximité de la maternité universitaire 
par rapport à ces régions, qu’un certain 
nombre de femmes vont utiliser 
directement les services de la maternité 
de recours (maternité universitaire) 
sans nécessairement passer par l’une 
des maternités périphériques. Il s’agit 

là d’un aspect important concernant 
la capacité du système d’orientation-
recours à fonctionner correctement, 
indépendamment des autres facteurs 
qui pourraient aussi expliquer ce 
«  c o u r t - c i r c u i t a g e  »  ( l i e u  d e  l a 
consultation, habitude de la femme 
et des professionnels consultés en 
particulier). Ceci indique qu’il y a 
plusieurs raisons de non-utilisation 
des services de maternité au-delà de 
l’accessibilité géographique. Celles-
ci peuvent comprendre les barrières 

Tableau 4 Moment du dépistage des facteurs de risque (n = 1823)

Facteur de risque Dépistés au cours  
e la grossesse

Dépistés au moment de 
l’accouchement

Non précisé

Nbre % Nbre

Âge ≥ 35 ans 193 50,4 186 4

Rhésus négatif 225 92,9 17 0

HTA 97 90,6 8 2

 Préexistante 3 100,0 0 0

 HTA grossesse antérieure 14 82,3 3

 HTA grossesse actuelle 80 91,9 5 2

Diabète 81 93,1 6 0

 Préexistant 3 100,0 0 0

 Grossesse antérieure 2 100,0 0 0

 Grosesse actuelle 76 92,7 6 0

Utérus cicatriciel 243 93,5 14 3

 Utérus uni-cicatriciel 180 92,8 12 2

 Utérus bi-cicatriciel ou plus 63 95,4 2 1

Parité >4 82 72,6 30 1

Antécédents dans la descendance 120 74,5 40 1

 Faible poids de naissance 29 67,4 13 1

 Macrosomie 91 77,1 27 0

Décès 80 76,2 20 5

 Décès prénatal 42 84,0 6 2

 Décès périnatal 6 66,6 2 1

 Décès néonatal 32 69,6 12 2

Hémorragie 3e trimestre 28 100,0 - -

RPM 46 95,8 1 1

Grossesse gémellaire 54 96,4 2 -

Grossesse multiple 5 100,0 - -

Anomalie HU ou de son évolution 77 74,0 27 -

 HU excessive 36 67,9 17 -

 HU diminuée 41 80,4 10 -

Anémie 92 74,2 32 0

Total 1423 78,0 383 17

HTA : hypertension artérielle ; RPM : rupture prématurée des membranes ; HU : hauteur utérine.
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culturelles, une mauvaise qualité perçue 
des soins, la discrimination perçue des 
personnes rurales et le manque de gain 

cet aspect à celui observé dans une 
région d’Arabie saoudite (Al Baha), on 

enceintes choisissent les structures 
sanitaires de première ligne pour 
effectuer leur suivi prénatal, les facteurs 
influençant ce choix étant l’accessibilité 
géographique, la facilité d’accès aux 
soins dans ces centres et la présence de 
sages-femmes et de médecins de sexe 
féminin. Cependant, près de la moitié 

pas accoucher dans ces centres du fait 
de l’insuffisance d’équipements et de 
la non-disponibilité de spécialistes en 

L’âge avancé aggrave le pronostic 
de la grossesse et de l’accouchement 
et  est  associé  à  une fréquence 
é l e v é e  d e  p r é m a t u r i t é ,  d ’ H T A , 
d’accouchement par césarienne et de 
morbidité et mortalité périnatales [14-
17] .  La proport ion de femmes 
analphabètes (tranche d’âge 15- 

a été rapporté dans la littérature que 
le bas niveau éducationnel et socio-
économique est associé à une fréquence 
plus élevée de grossesses à risque [19]. 

sont des journaliers ou ouvriers, taux 
identique à celui retrouvé dans d’autres 

Quant aux antécédents gynéco-
obstétricaux, si pour un peu moins de la 
moitié des femmes ayant présenté une 
grossesse à risque, la grossesse actuelle 
correspond ainsi à leur deuxième 
ou troisième grossesse, le nombre 
moyen de grossesses pour l’ensemble 

plus élevé que celui retrouvé dans 
une étude portant sur les grossesses 

parité moyenne et le nombre moyen 
d’enfants vivants sont de 1,9 et 1,8 

respectivement, chiffres différents de 

population générale de consultantes 

une grossesse à risque. Ces taux 
sont beaucoup plus faibles que ceux 

Alexandrie [9]. Ceci s’expliquerait par la 
politique nationale de planification des 
naissances.

risque n’aient initié aucune méthode 
contraceptive avant la grossesse 
actuelle, le recours à la contraception 
reste cependant beaucoup plus élevé que 
dans certains pays comme le Cameroun 

recours après l’accouchement [7].
E n  t e r m e  d ’ a v o r t e m e n t s ,  l e 

p o u r c e n t a g e  d ’ a v o r t e m e n t ( s ) 
spontané(s) et provoqué(s) a été de 

étant plus faible que celui retrouvé 
dans un échantillon national de 

et Al Teheawy a trouvé un taux global 

seulement les avortements spontanés 
ou si les avortements provoqués sont 

mort-né ou de décès néonatal n’est 

qui est comparable à celui observé à 

d’une césarienne ou plus est retrouvé 

proportion est cinq fois plus élevée que 
celle observée dans la région d’Al Hassa 

cette dernière, le rhésus négatif n’est 

est, par ordre de fréquence, le deuxième 
facteur de risque majeur identifié dans 

de risque chez les 1194 présentant une 
grossesse à risque, soit une moyenne 

ce qui représente à peu près la moitié 
de la moyenne observée à Alexandrie 

dernière ,  les  pr incipaux facteurs 
de risque identifiés sont par ordre 

parité ≥ 

alors que dans notre étude le facteur de 

Selon certains auteurs,  le diabète 

qu’en Arabie saoudite la proportion 

effet, il est rare que la femme présente 
un seul facteur de risque ; généralement, 
plusieurs facteurs coexistent et leur 
combinaison aggrave le pronostic, d’où 
l’intérêt du suivi prénatal et surtout de la 
première consultation prénatale [19].

En ce qui concerne la surveillance 
prénatale, les grossesses non suivies 

un échantillon national de grossesses 

s ayant présenté 
une grossesse à risque ont consulté plus 

peu moins du tiers a consulté deux à 
trois fois. Ces chiffres se situent dans 
l’intervalle de ceux relevés dans diverses 
enquêtes qui montrent qu’au niveau 
national, la couverture par quatre visites 

Comme il s’agit de grossesses à risque, 
à l’évidence, en termes quantitatifs le 
nombre de visites reste en moyenne 

recommandent un minimum de quatre 
consultations prénatales. 
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Certains auteurs rapportent que les 
femmes ayant une grossesse à risque 
sont généralement bien suivies, avec un 
nombre de visites prénatales plus élevé 

En fait, le nombre de visites prénatales 
des femmes ayant une grossesse à 

Cependant,  dans d’autres études 
concernant le pronostic de la grossesse et 
de l’accouchement chez les femmes ayant 
comme facteur de risque l’âge avancé, le 
nombre moyen de visites prénatales chez 
celles-ci est de 5,1 alors qu’il est de 7,5 

les principaux obstacles de recours aux 
services de santé sont liés à l’accessibilité 
financière et géographique [18]. Ceci 
peut, en partie, paraître en contradiction 
avec le fait que la part du secteur privé est 
de plus en plus relevée dans les études 
tunisiennes. Ainsi, pour la surveillance 
des grossesses tout venant, elle serait 

Notre étude a montré qu’en termes 

des causes de non-conformité de la 
prise en charge du facteur de risque 
sont associées, en totalité ou en partie, 
à la femme elle-même, outre le fait que 

dans une maternité périphérique (sans 
pouvoir réellement dire si ce sont elles 
qui l’ont décidé).

D’après leurs propres informations, 

connus de la part des femmes : les 
femmes savent ou ont été informées lors 
des consultations prénatales qu’elles 
ont ou qu’elles ont présenté un (des) 
facteur(s) de risque. Ces chiffres 
se rapprochent de ceux de l’enquête 
nationale CAP qui, dans sa composante 
« grossesses à risque », rapporte 

qu’elles n’ont pas été informées de la 

dans certains cas, réellement peu 
nombreux, la consultation se résume 
à des procédures simples (examen 
sommaire) excluant toute possibilité de 
dépister un facteur de risque important 
surtout si celui-ci demande le recours à 
un examen minutieux ou encore à un 
bilan biologique.

Par ailleurs, beaucoup de facteurs 
de risque ne sont diagnostiqués qu’en 
fin de grossesse ou même lorsque la 

qu’elle n’ait consulté qu’à cette occasion. 
Un autre facteur peut jouer à ce 
niveau : il s’agit de la non-utilisation du 
partogramme pour les femmes qui ont 
été orientées pour accouchement à partir 
des trois maternités périphériques. Ainsi, 
une étude précédente a montré que cela 

Il s’agit là d’une insuffisance du 
système à laquelle il faut probablement 
ajouter la difficulté de la maternité 
universitaire à n’accepter que les 
grossesses à risque. En effet, il s’agit de la 
seule maternité publique pour toute une 
région et celle-ci fonctionne donc aussi 
bien comme maternité de recours pour 
les maternités des régions avoisinantes 
que comme lieu d’accouchement pour 
les femmes originaires de la région 
de Sousse. Cette situation est aussi 
aggravée par le fait que, vu la proximité, 
beaucoup de femmes issues de régions 
avoisinantes vont directement utiliser la 
maternité de recours sans passer par les 
maternités et structures périphériques, 
ce qui est particulièrement le cas des 
femmes qui consultent en prénatal 
dans les structures privées. Ainsi, selon 

d’elles-mêmes avec le seul argument 
de la sécurité supplémentaire, qui 

n’existerait pas dans les maternités 
périphériques [5].

Conclusion

Notre population de femmes ayant 
une grossesse à risque se caractérise 
par un profil particulier, avec un âge au 
premier mariage beaucoup plus bas que 
le reste de la population générale, un 
niveau socio-économique relativement 
faible, un grand pourcentage de femmes 
analphabètes sans activité économique 
et dont le tiers n’a initié aucune méthode 
contraceptive avant la grossesse actuelle.

La surveillance prénatale de ces 
femmes se situe en deçà des objectifs du 
programme, avec une moyenne de quatre 
consultations par grossesse, et une grande 
part a consulté au niveau du secteur privé.

Enfin, si notre étude s’est donnée 
comme principal objectif d’étudier le 
profil épidémiologique des grossesses 
à risque, c’est évidemment parce 
que ces grossesses,  comme leur 
nom l’indique, majorent le risque de 
mortalité maternelle et périnatale. Or, 
pour les décideurs de santé et en terme 
de priorités, il ne faut pas oublier que la 
mesure la plus efficiente pour réduire 
ce risque n’est pas autant la promotion 
des soins prénatals dont on connaît 
les limites, mais beaucoup plus celle 
des soins obstétricaux, c'est-à-dire au 
moment de l’accouchement et ce, aux 
différents niveaux de prise en charge. À 
ce niveau, il apparaît important d’insister 
sur la nécessité de mieux équiper les 
maternités périphériques ainsi que les 
maternités de recours qui drainent la 
proportion la plus élevée de femmes 
à risque. Il faudra cependant veiller à 
améliorer les conditions de transport 
des femmes aussi bien en prénatal qu’au 
moment de l’accouchement.
Conflit d’intérêt : aucun.
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Prevalence of food contamination with Listeria spp. 
in Kermanshah, Islamic Republic of Iran
A. Akya,1 F. Najafi,2 J. Moradi,1 Z. Mohebi 3 and S. Adabagher 1

ABSTRACT Listeria monocytogenes is a human pathogen causing serious diseases. We aimed to determine 
food contamination with Listeria spp. in Kermanshah, Islamic Republic of Iran. Samples (185 dairy, 187 meat 
products and 158 ready-to-eat foods such as salads) were randomly collected from markets. After processing, 
samples were cultured in half-Fraser and Fraser broth followed by cultivation on PALCAM and Oxford media. 
Confirmatory tests including carbohydrate utilization were performed on isolates to determine species. Bacteria 
were isolated from 66/530 samples (12.5%). Meat products showed the highest (27.2%) and dairy products the 
lowest (3.8%) contamination rates. L. innocua was found in 56 (10.6%) samples, but L. monocytogenes was only 
found in 3 samples (0.6%). The results indicate that the rate of contamination with L. monocytogenes, even for 
ready-to-eat foods, was low but for other Listeria spp., in particular strains of L. innocua, the rate of contamination 
was higher, suggesting that more control on food sanitation is required.
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Prévalence de la contamination alimentaire par Listeria spp. à Kermanshah (République islamique d’Iran)

RÉSUMÉ Listeria monocytogenes est un agent pathogène humain à l'origine de maladies graves. Nous avons cherché à 
établir la prévalence de la contamination alimentaire par Listeria spp. à Kermanshah (République islamique d’Iran). Des 
échantillons (185 produits laitiers, 187 produits carnés et 158 plats prêts à consommer, comme des salades) ont été collectés 
au hasard sur les marchés. Après traitement, les échantillons ont été mis en culture dans un bouillon de Fraser-demi et de 
base Fraser puis repiqués sur gélose PALCAM et en milieu Oxford. Des tests de confirmation, y compris l'utilisation des 
glucides, ont été réalisés sur des isolats afin de déterminer l'espèce. Des bactéries ont été isolées dans 66 échantillons 
sur 530 (12,5 %). Les produits carnés étaient les plus fréquemment contaminés (27,2 %) tandis que les produits laitiers 
étaient les moins fréquemment contaminés (3,8 %). L. innocua a été identifiée dans 56 échantillons (10,6 %), alors que  
L. monocytogenes n'a été retrouvée que dans trois échantillons (0,6 %). Ces résultats indiquent que le taux de 
contamination par L. monocytogenes, même dans les plats prêts à consommer, était faible, mais que pour les autres 
Listeria spp., en particulier les souches de L. innocua, le taux de contamination était plus élevé, suggérant qu'un 
contrôle plus strict de l'hygiène alimentaire est requis.
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Introduction

Listeria are Gram-positive, non-spore 
forming, facultatively anaerobic bacilli 
that are widespread in natural environ-
ments [1]. Although environmental 
reservoirs for Listeria spp. have not been 
determined, they are frequently found 
in soil, water, decaying plants and food 

Listeria species, L. monocytogenes is well 

infects humans through ingestion of 
contaminated foods and can cause non-
invasive diseases (gastroenteritis) and/
or serious invasive systemic diseases [4].

Given the increase in the elderly 
population in both developing and 
developed countries and the changes 
in food habits toward ready-to-eat 
products the incidence of listeriosis is 
increasing worldwide [5]. At the same 
time, increased numbers of international 
travellers and of food exchanges between 
countries means that food safety is a 
major health priority. We aimed to study 
the prevalence of contamination with 
Listeria spp. in a variety of food products 
obtained in Kermanshah, a city in the 
west of the Islamic Republic of Iran.

Methods

analysed: 185 dairy products, both 
pasteurized and non-pasteurized (vari-
ous milks, cheese and ice creams), 187 
meat products [minced meat, sausages 
and kielbasa (a type of Eastern Euro-
pean sausage or Polish sausage which 
is usually served uncooked)] and 158 
ready-to-eat foods [oloveyh salad (a 
mayonnaise-based salad containing 
cooked chicken meat, potatoes, sour 
cucumber and green beans), green 
salads and fruit juices]. Samples were 
randomly collected from various food 
suppliers and distributors in Kerman-
shah. The method of storage at the 
outlet (refrigerated or non-refrigerated) 
and the general quality of samples at 

collection (appearance, colour and 
smell) were determined (scoring from 1 
to 5, representing bad to excellent con-
ditions). We also classified the samples 
according to the general conditions of 
cleanness and sanitation of the market 
outlet (scoring from 1 to 5 score rep-
resenting bad to excellent conditions).

sterile plastic bags and taken to the labo-
-

cally weighed and homogenized and 

(Merck). Solid samples were aseptically 
blended and homogenized [1] before 
adding to the half-Fraser broth medium. 
All equipment was sterile. The mixture 

added to 9.9 mL of Fraser broth medi-

Listeria spp. 
colonies, the cultures were plated out on 
polymixin acriflavin lithium chloride cef-
tazidime asculin mannitol (PALCAM) 
agar and Oxford media (Merck) and 

Five colonies with the characteristics of 
Listeria spp. (grey-green colonies with 
a black halo) were selected from each 

plate set and cultured on tryptone soy 

extract. The cultures were incubated at 

characterise the Listeria spp., differential 
tests including Gram staining, catalase, 

haemolysis, Christie-Atkins-Munch-
Petersen (CAMP), methyl red, Voges-
Proskauer (MRVP) and carbohydrate 
utilization were carried out.

The data was analysed using Stata, 
version 11 software. Results are pre-
sented as mean and standard deviation 
(SD) and percentages. Student t-test 
and chi-squared tests were used for sta-
tistical analysis.

Results

-

-
tively. The lower scoring groups showed 
a significantly higher contamination 
rate (P
difference was found in contamination 
rates according to the sanitation score 
of the market outlets (Table 1).

Table 1 General quality of food samples and marketplace sanitation 
contamination with Listeria spp.

Variable No. of 
samples

Contamination with 
Listeria spp.

P-valuea

No. %

Food quality score 0.001

 1 12 6 50.0

 2 99 14 14.1

 3 184 22 12.0

 4 157 18 11.5

 5 78 6 7.7

Marketplace sanitation score > 0.05

 1 31 7 22.6

 2 66 8 12.1

 3 188 22 11.7

 4 193 23 11.9

 5 52 6 11.5

Total 530 66 12.5 
aChi-squared test. 
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Discussion

The results of this study showed that 
meat products were significantly more 
likely to be contaminated with Listeria 
spp. than other products. The higher 
contamination rate of meat products 
(for both Listeria spp. and L. monocy-
togenes), particularly minced meat such 
as sausages, suggests that the processing 
and preparation of meat may be carried 
out in poor hygienic conditions. Other 
factors such as equipment and additives 
may also play a role in contamination. 
Fortunately, this type of food is usu-
ally cooked thoroughly before use and 
consequently this process reduces the 
risk of listeriosis. The majority of sam-
ples tested were fresh products and this 
may reduce the likelihood of detectable 
contamination since there will be less 
time for bacterial growth.

The results showed a significant 
association between the contamina-
tion rate and the general quality of food 
products. The contamination rate was 
highest for products with low quality 
scores, indicating that the food materi-
als and preparation play a key role in 
Listeria contamination.

Our results can be compared with 
the results of other studies in Islamic 
Republic of Iran and Asian countries. 
For instance, a study in Isfahan on dif-
ferent food products including meat, 
vegetables, dairy and ready-to-eat foods 

Listeria spp., which is lower than our re-

with L. monocytogenes

contaminated with Listeria spp. and this 
is similar to our result [7].

Our findings for the contamination 
level of dairy products are consistent 
with the results reported in Isfahan. In 
both studies dairy products showed a 

of them were contaminated with L. 
monocytogenes
the Islamic Republic of Iran, the rate of 

with Listeria
similar to our results. However, L. mono-
cytogenes
samples and this strain was not found 
in our study. In that study the samples 

were contaminated with Listeria spp. 
L. 

monocytogenes L. innocua, 
5 strains of L. grayi L. 
welshimeri were isolated.

185 dairy product samples were pas-
teurized and the contamination rate 
for pasteurized and non-pasteurized 

respectively (P
-

taminated. The contamination rate 

-

Of the 187 meat product samples 
Listeria 

for kebab showed the highest contami-

eat foods were contaminated with Lis-
teria
oloveyh

However, none of them was contami-
nated with L. monocytogenes (Table 

Table 2 Type of foods tested and their rate of contamination with Listeria spp. 

Type of foods Total 
samples

Contamination with 
Listeria spp.

Contamination with L. 
monocytogenes

P-valuec

No. No. % No. %

Dairy products

 Ice cream 67 1 1.5 0 0.0

0.007 Milk 59 6 10.2 0 0.0

 Cheese 59 0 0.0 0 0.0

Meat products

 Kielbasaa 58 4 6.9 2 3.5

< 0.001 Sausages 56 3 5.4 0 0.0

 Minced meat 73 44 60.3 1 1.4

Ready-to-eat foods

 Oloveyh saladb 11 2 18.2 0 0.0

0.08 Fruit juice 55 1 1.8 0 0.0

 Green salad 92 5 5.4 0 0.0

Total 530 66 12.5 3 0.6 < 0.001
aType of sausage, usually served uncooked; bMayonnaise-based salad containing cooked chicken meat, potatoes, sour cucumber and green beans.  
cChi-squared (Fisher exact) test.
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tested were raw and non-pasteurized 
milk, which can explain the higher rate 
of contamination. In studies in North-
ern Ireland and Brazil the contami-
nation rates of L. monocytogenes were 

-
ference may reflect the food habits in 
industrialized countries in terms of us-
ing ready-to-eat products particularly 
processed meats. The consumption of 
ready-to-eat foods, particularly meat 
products, is generally not popular in 
Islamic Republic of Iran. Nevertheless, 

oloveyh salad samples, which 

contain meat and are not subsequently 
cooked, were contaminated.

Studies in Asian countries also in-
dicated low Listeria spp. contamination 
rates in food products. For instance, in 

were contaminated with L. monocy-
togenes, which is slightly higher than our 
results. Moreover, similar to our find-
ings, the contamination rate was found 
to be highest in meat products [11].

In conclusion, the rate of Listeria 
spp. contamination of food samples 
was comparatively low in Kermanshah. 
Meat products showed the highest and 

contamination rate and dairy products 
the lowest. L. monocytogenes was found 

Listeria spp. are recommended to pro-
vide a better view of contamination rate 
and the routes of transmission for this 
foodborne pathogen.
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An audit on the knowledge, beliefs and attitudes 
about the uses and side-effects of antibiotics among 
outpatients attending 2 teaching hospitals in Jordan
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ABSTRACT This study aimed to assess general knowledge, beliefs and attitudes of people towards the use of 
antibiotics. Individuals referring to the outpatient pharmacies of 2 major teaching hospitals in the north of Jordan 
completed a self-administered, validated questionnaire. A total of 1091 individuals (56.8% males) participated in 
the study. Of these, 20.1% of the participants stated that antibiotics were used for bacterial infections, while 18.3% 
thought they were used for viral infections and 43.6% for mixed bacterial/viral infections. The average knowledge 
score of the participants about antibiotic uses and side-effects was low. Middle-aged participants and those with  
an education beyond high school had significantly higher knowledge scores about antibiotics use. Almost 75% 
of the participants disagreed that antibiotics could be given without a prescription. 
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Évaluation des connaissances, croyances et attitudes concernant l'utilisation et les effets secondaires des 
antibiotiques chez des patients en consultation externe dans deux hôpitaux universitaires en Jordanie

RÉSUMÉ La présente étude visait à évaluer les connaissances, les croyances et les attitudes générales concernant 
l'utilisation des antibiotiques. Les patients qui se sont adressé aux pharmacies des services des consultations 
externes de deux grands hôpitaux universitaires dans le nord de la Jordanie ont rempli un auto-questionnaire 
validé. Au total, 1091 patients (dont 56,8 % de sexe masculin) ont participé à l'étude. Parmi ceux-ci, 20,1 % des 
participants ont indiqué que les antibiotiques étaient prescrits pour lutter contre des infections bactériennes, 
tandis que 18,3 % pensaient qu'ils étaient destinés à combattre des infections virales et 43,6 % qu'ils étaient 
utilisés contre des infections mixtes virales et bactériennes. Le score moyen des connaissances des participants 
sur l'utilisation des antibiotiques et leurs effets secondaires était faible. Les participants d'un âge intermédiaire 
ainsi que ceux ayant suivi des études supérieures ont obtenu des scores nettement plus élevés concernant 
l'utilisation des antibiotiques. Près de 75 % des participants n'étaient pas d'accord avec l'affirmation selon 
laquelle des antibiotiques pouvaient être dispensés sans ordonnance. 
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Introduction

Antibiotic resistance is now recognized 
as a global public health problem with 
major economic, social and political 
implications according to the World 
Health Organization (WHO) [1]. 
There have been prior reports that 

-
ated with hospital-acquired infections 
in the United States of America (USA) 
are resistant to 1 or more of the drugs 
previously used to treat them . Furo-

deaths in low-income countries are due 
to infectious causes such as pneumonia, 
diarrhoea, and tuberculosis [1]. It has 

patients in the USA get an infection in 

die each year as a result of their infection 
.
Many factors are implicated in the 

emergence of bacterial resistance to 
antibiotics. One of these is the over-use 
and misuse of antibiotics, which merit 
special attention as there are many 
types. These include self-medication 
with antibiotics, which is an important 
problem in many countries, for exam-
ple Turkey, Poland, Sudan and Jordan 

. Although self-medication is 
perceived as a hazard to health, people 
with no health insurance may try to 
avoid paying for the services of the gen-
eral practitioner and for laboratory tests 
by going directly to a pharmacy. This 
practice is very common in Jordan  
despite the fact that the Jordanian Drug 
and Pharmacy Law classes dispensing 
antibiotics of any formulation without 
a prescription as a criminal offence, 
and violators are subject to a financial 
penalty. It is thought that competition 
among pharmacies could be the reason 
for such practices, despite any existing 
legislation [8,9]. However, accessibility 
to antibiotics as prescription-only-med-
ications does not exclude the possibility 
of using them as self-medication. For 
example, antibiotics can be obtained 
as leftovers from incomplete courses 

of treatment or may be supplied by 
friends or relatives. Some patients insist 
on the physician prescribing antibiotics. 
For example, in response to pressure 
from parents believing in the need for 
antibiotic treatment, paediatricians 
sometimes agree to prescribe antibiot-
ics for their children .

According to the WHO, lack of 
education about the prudent use of 
antibiotics was one of the factors that 
affected the use of antibiotics [1]; many 
studies have, in fact, confirmed the posi-
tive effects of educational campaigns on 
the use of antibiotics . 

The different ways of accessing an-
tibiotics is an important factor with re-
gard to education. In our country, where 
antibiotics are mostly accessed without 
prescription despite the presence of a 
law that bans such practices, it would be 
important carry out public educational 
campaigns. In order to prepare an ef-
fective public education programme, 
knowledge about the most important 
points to tackle is imperative. 

Thus, in this study, we evaluated the 
knowledge, beliefs and attitudes of the 
public toward antibiotic use. 

Methods

Patients referred to the outpatient 

(King Abdullah University Hospital and 
Princess Basma Teaching Hospital) 
covering the population in the northern 
province of Jordan were assessed. These 
hospitals receive patients representing 
all levels of society. This study took place 

and patients were recruited on a daily 
basis. Patients were given a description 
of the study and its goals, and were 
asked to participate. Excluded from the 
study were those who had a medical 
education-related degree such as phy-
sicians, pharmacists, dentists, nurses, 
and all supporting medical degrees ad 
patients under 18 years old. 

Those who agreed to participate 
were asked to complete and sign an 
informed consent form, and to com-
plete a self-administered questionnaire 
while waiting to fill their prescriptions. 
Investigators were available to answer 
participants’ questions during they 
were completing the questionnaire. The 
study was approved by the institutional 
review board of Jordan University of 
Science and Technology. 

The questionnaire used in the study 
was prepared by the research team, and 
was validated by first having it reviewed 
by several colleagues in the field, then 

recruited from the outpatient pharmacy 
referral pool of both hospitals; they were 
not part of the study sample. The results 
were analysed to assess the clarity and 
the comprehensibility of the items on 
the questionnaire. In addition, the par-
ticipants of the pilot study were asked 
to give any feedback they had about the 
questionnaire items. Their feedback was 
considered in preparing the final version 
of the questionnaire.

first part covered the demographic data 
of the participants. The second con-
tained items asking about the nature 
of antibiotics use, and attitudes of par-
ticipants toward the use of antibiotics 
in a number of minor ailments such as 
common cold and flu, cough, diarrhoea, 
etc., for which antibiotics are often mis-
used. Additionally, participants were 
asked if antibiotics should be used for 
protection from infections, if they can 
be used without prescription, and if they 
should be continued after symptoms of 
the infection have resolved. In the third 
part of the questionnaire, participants 
were asked about common side-effects 
of antibiotics, and whether antibiotics 
could lead to health risks when used 
with other medications.

To generate the participants’ knowl-
edge data, items assessing knowledge 
and beliefs about antibiotics were re-
coded according to the response: each 
correct response was assigned 1 point 
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side-effects or did not know that they 
-

portion disagreeing or who did not 
-

"antibiotics can impair bone growth". 
-

ticipants knew about the health risks 
of concomitant use of antibiotics with 

The mean knowledge score of the 

(standard deviation 17.8), which is quite 
low. When assessed according to the 
demographic factors, knowledge scores 
were significantly affected by age and 
level of education (P 
(Table 4). Other demographic factors, 
including sex, profession, monthly in-
come and place of residence, had no 
statistically significant effect.

Discussion

The current study is the first to assess 
the knowledge, attitudes and beliefs of 
the Jordanian population about antibi-
otic use. Results of previous studies have 
shown there is a high percentage of self-
medication with antibiotics . In 
a recent study, antibiotics were listed 
by pharmacists among the top drugs 
that they suspected of being misused/
abused by the public in Jordan [17]. 

The average knowledge score of the 
sample was low. This finding is further 
supported by the high proportion of 
participants thinking antibiotics are use-
ful for the common cold, sore throat and 
the other minor ailments, thus showing 
the general lack of knowledge about this 
domain. These results agree with the 
findings of recent large cross-sectional 

points. Then, the sum of the responses 
for each participant was calculated, and 

Sample size was based on previous 
studies on the same population [14,15]. 
Demographic data and categorical vari-
ables were summarized using frequency 
tables. Statistical analysis was performed 
using SPSS, version 15. P
considered significant. 

Results

were invited to participate in the study 

shows the demographic characteristics 
of the participants. They were similarly 

to at least university or community 

in villages.
The study sample had generally 

poor knowledge about the type or na-
ture of infections or medical conditions 
for which antibiotics are used. Only 

-
biotics are used for bacterial infections, 

thought they were used for mixed bacte-

-
biotics could be used for common cold 
and flu sometimes/most of the time/
always. When asked if antibiotics can 
be used for protection from infections, 

disagreed with giving antibiotics with-

strongly agreed that antibiotic use must 
be continued even after symptoms re-
solve. 

In assessing knowledge of patients 
about the most common side-effects 
of antibiotics, many of the participants 
did not think that antibiotics caused 

Table1 Demographic characteristics of the participants (n = 1091)

Demographic characteristic No. %

Age (years)

18–30 481 44.1

31–40 241 22.1

41–50 134 12.3

51–70 235 21.5

Sex

Male 620 56.8

Female 471 43.2

Education level

≤ High school 522 47.8

> High school 569 52.2

Profession

None 276 25.3

Housewife 197 18.1

Teacher 145 13.3

Craftsman 77 7.1

Engineer 55 5.0

Merchant 86 7.9

Other 255 23.4

Monthly income (JD)

≤ 250 624 57.2

> 250 467 42.8

Residence

Rural 388 35.6

Urban 703 64.4

JD = Jordanian dinar (JD 1 ≈ US$ 1.4).
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Table 2 Knowledge of participants of the use of antibiotics (n = 1091) 

Knowledge point No. %
Antibiotics are used for:

Bacterial infections 219 20.1
Viral infections 200 18.3
Mixed infections 476 43.6
Do not know 196 18.0

Antibiotics can be used when you have symptoms of common cold or flu
Always 106 9.7
Most of the time 338 31.0
Sometimes 407 37.3
Rarely 93 8.5
Never 115 10.5
Do not know 32 2.9

Antibiotics can be used for sore throat
Always 146 13.4
Most of the times 405 37.1
Sometimes 368 33.7
Rarely 62 5.7
Never 67 6.1
Do not know 43 3.9

Antibiotics can be used when you have cough
Always 120 11.0
Most of the times 299 27.4
Sometimes 342 31.3
Rarely 110 10.1
Never 173 15.9
Do not know 47 4.3

Antibiotics can be used when you have fever
Always 138 12.6
Most of the times 273 25.0
Sometimes 309 28.3
Rarely 114 10.4
Never 204 18.7
Do not know 53 4.9

Antibiotics can be used when you have diarrhoea
Always 92 8.4
Most of the times 199 18.2
Sometimes 320 29.3
Rarely 159 14.6
Never 271 24.8
Do not know 50 4.6

Antibiotics can be used to protect against infections
Strongly agree 101 9.3
Agree 377 34.6
Do not agree 429 39.3
Do not know 184 16.9

Antibiotics can be given without prescription
Strongly agree 37 3.4
Agree 195 17.9
Do not agree 800 74.2
Do not know 50 4.6

Antibiotics should be continued if symptoms resolved
Strongly agree 384 35.2
Agree 398 36.5
Do not agree 191 17.5
Do not know 118 10.8
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Table 3 Knowledge of participants of the side-effects of antibiotics (n = 1091) 

Knowledge point No. %

Antibiotics can lead to shock

 Strongly agree 141 12.9

 Agree 281 25.8

 Do not agree 191 17.5

 Do not know 478 43.8

Antibiotics can cause skin rash

 Strongly agree 204 18.7

 Agree 537 49.2

 Do not agree 69 6.3

 Do not know 281 25.8

Antibiotics can cause gastrointestinal upset

 Strongly agree 175 16.0

 Agree 492 45.1

 Do not agree 96 8.8

 Do not know 328 30.1

Antibiotics can cause oral fungal infections

 Strongly agree 69 6.3

 Agree 351 32.2

 Do not agree 211 19.3

 Do not know 460 42.2

Antibiotics can cause gastrointestinal infections

 Strongly agree 77 7.1

 Agree 413 37.9

 Do not agree 194 17.8

 Do not know 407 37.3

Antibiotics can cause renal damage

 Strongly agree 148 13.6

 Agree 462 42.3

 Do not agree 114 10.4

 Do not know 367 33.6

Antibiotics can discolour the teeth

 Strongly agree 107 9.8

 Agree 310 28.4

 Do not agree 217 19.9

 Do not know 457 41.9

Antibiotics can impair bone growth

 Strongly agree 75 6.9

 Agree 252 23.1

 Do not agree 195 17.9

 Do not know 569 52.2

Antibiotics can lead to health risks when used with other medications

 Strongly agree 178 16.3

 Agree 508 46.6

 Do not agree 120 11.0

 Do not know 285 26.1
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studies conducted in the United King-

of the sample thought that antibiotics 
were effective for common cold and 
cough. The level of knowledge demon-
strated among the British sample is, how-
ever, much better than that among our 
sample with regard to this item [18,19]. 

that antibiotics can be used to cure com-
mon colds . This higher knowledge 
can be attributed in part to the multiple 
educational campaigns conducted in 
these countries . In another study 

believed that antibiotics were needed 
for symptoms of upper respiratory tract 
infections if they felt sick enough to seek 
medical care .Conversely, in a study 
carried out on patients visiting clinics in 

must be used for viral infections , 
similar to our own findings. 

Despite the general knowledge defi-
cit observed in our study, patients aged 
≥ 41 years and those with a higher level 
of education constituted the majority 
of patients expressing better knowledge 
about antibiotics. These findings suggest 
that education and age may have a posi-
tive effect on awareness about antibiotics. 
These results are comparable to those re-
ported in recent studies from neighbour-
ing Syria , and from Hong Kong .

-
pants were willing to self-medicate with 
antibiotics if they thought the antibiotics 
were good for their condition. In Hong 

-
ephone survey had acquired antibiotics 
without a prescription . Across Eur-
ropean countries self-medication with 

. In a 
recent cross-sectional public survey in 

-
biotic by a physician to treat the condition, 

took someone else’s advice . In Egypt, 

clinic of Ain Shams University Paediatric 
Hospital prescribed antibiotics to their 
children . Recent studies from Jordan 
have reported a self-medication rate with 

.
Public education campaigns have 

been shown to be a successful tool for 
raising public awareness about antibiotics 

. Other studies, however, have 
found that public awareness campaigns 
about antibiotics had no effect on the 
level of knowledge or the types of inter-
ventions desired by participants . 
In that respect, a recent study from Jor-
dan reported varying level of awareness 
of bacterial resistance among health-care 
professionals , which indicates, taken 
with the results of the current study, the 
urgent need for serious educational ef-
forts for both the public and the medical 
professionals. Educational programmes 
could take several forms, including bro-
chures and posters, public lectures and 
seminars, public media such as television, 
radio and social networks on the Internet, 
to post advertisements, programmes and 
lectures encouraging the proper use of 
antibiotics.

This study was limited to individu-
als referred to the hospitals where the 
study was conducted. More males were 
included in the study than females, which 
was not under our control as there was no 
intention to recruit higher numbers of ei-
ther sex. The study did not assess whether 
the participants perceived the possible 
complications of antibiotic resistance. 

On the other hand, this study, ad-
dressed the main points that merit atten-
tion when knowledge about antibiotic is 
the concern. It addressed knowledge about 
the different indications for prescribing 
antibiotics plus their side-effects. It also as-
sessed how willing the participants were to 

Table 4 Multivariate analysis of knowledge scores (1–100) of participants (n = 1091) 

Factor Mean (SD) knowledge score P-value

Age (years)

18–30 38.9 (18.1)

31–40 36.8 (16.6)

41–50 42.3 (17.5) 0.003

51–70 42.0 (18.2)

Sex

Male 39.5 (17.9) 0.837

Female 39.7 (17.6)

Education level

≤ High school 36.45 (16.5) < 0.001

> High school 42.37 (18.5)

Profession

None 40.0 (18.4) 0.257

Housewife 37.1 (16.3)

Teacher 40.8 (16.1)

Crafts man 37.5 (18.0)

Engineer 40.2 (15.9)

Merchant 38.8 (18.6)

Other 41.1 (19.2)

Monthly income (JD)

≤ 250 39.2 (17.6) 0.092

> 250 42.0 (19.1)

Residence

Urban 40.3 (18.0) 0.192

Rural 38.3 (17.6)

SD = standard deviation; JD = Jordanian dinar (JD 1 ≈ US$ 1.4).
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self-medicate with antibiotics. As a result, 
this study provides decision-makers with 
important information about which areas 
of knowledge about antibiotics to target 
when preparing an educational campaign 
about the use of antibiotics.

Our findings showed a low level of 
knowledge among the sample population, 
which indicates there is a need for the 

establishment of a national educational 
campaign that focuses on the proper use 
of antibiotics for minor ailments. In ad-
dition, information about the complica-
tions associated with antibiotic resistance 
should be included in these educational 
campaigns. Stronger legal restrictions 
should be introduced on the selling of 
antibiotics in community pharmacies. 
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Postoperative pain is undertreated: results from a 
local survey at Jordan University Hospital
I.M. Massad,1 T.M. Mahafza,2 S.A. Abu-Halawah,1 B.A. Attyyat,1 S.M. Al-Ghanem,1 M.M. Almostafa 1 and A. S Al-Oweidi 1

ABSTRACT Postoperative pain management is nowadays considered an integral part of modern surgical practice. 
An audit was made in 2010 to assess the status of acute postoperative pain management at Jordan University 
Hospital. Data were collected from patients’ files and through face-to-face interviews of all patients aged over 16 
years who underwent general, gynaecological, ear-nose-throat and orthopaedic surgery. Of 275 patients, 72.0% 
experienced moderate to severe pain postoperatively at rest and 89.3% on movement. No analgesics were 
prescribed to 4.7% of the patients and of the remainder, a single analgesic was prescribed to 51.5%. Pethidine 
and paracetamol were the drugs most commonly prescribed (to 66.9% and 42.5% of patients respectively), most 
often on a regular schedule rather than on-demand. Despite improvements in pain management worldwide, 
patients at this hospital were still suffering from postoperative pain. Awareness among professionals and the 
public is needed and a structured acute pain management programme is essential.
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Traitement insuffisant de la douleur postopératoire : résultats d'une enquête locale à l'Hôpital universitaire 
de Jordanie

RÉSUMÉ La prise en charge de la douleur postopératoire est aujourd'hui considérée comme faisant partie 
intégrante de la pratique chirurgicale moderne. Un audit a été conduit en 2010 pour évaluer la prise en charge de 
la douleur postopératoire aiguë à l'Hôpital universitaire de Jordanie. Des données ont été recueillies à partir des 
dossiers médicaux des patients et au cours d'entretiens individuels avec tous les patients de plus de 16 ans ayant 
subi une intervention chirurgicale générale, gynécologique, orthopédique ou de la sphère ORL. Sur 275 patients, 
72,0 % ont ressenti une douleur postopératoire d'intensité modérée à sévère au repos et 89,3 % en action. Aucun 
analgésique n'a été prescrit à 4,7 % des patients. Pour les patients ayant reçu un traitement antidouleur, un simple 
analgésique a été prescrit à 51,5 % d'entre eux. La péthidine et le paracétamol étaient les médicaments les plus 
fréquemment prescrits (à 66,9 % et 42,5 % des patients respectivement), le plus souvent à un horaire régulier plutôt 
qu'à la demande. Malgré des améliorations de la prise en charge de la douleur au niveau mondial, les patients 
admis dans cet hôpital souffraient encore de douleur postopératoire. Une sensibilisation des professionnels et de 
la population est requise et un programme structuré de prise en charge de la douleur aiguë est essentiel.
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Introduction

Pain is a personal, subjective experi-
ence that involves sensory, emotional 
and behavioural factors associated with 
actual or potential tissue injury [1]. 

Against Pain the World Health Organi-
zation, along with the International As-
sociation for the Study of Pain (IASP) 
and the European Federation of IASP 
Chapters, issued a joint declaration 
that “the relief of pain should be a 

management is nowadays considered 
to be an integral part of modern surgi-
cal practice. Unrelieved postoperative 
pain has been found to have profound 
implications, which includes clinical 
and psychological changes that in-
crease morbidity and mortality and 
hence the costs of care and decrease 

Adequate institutional attention 
to pain assessment and treatment has 
become a requirement of hospital ac-
creditation [4] and many guidelines 
have been issued in different regions of 

-
mote standardization of procedures, 
with recommendations for proactive 
planning such as carrying out surveys 
about the effectiveness of postoperative 
pain management, holding pain man-
agement training courses [5] and using 
effective methods for pain relief such as 
pre-emptive analgesia [7], multimodal 
analgesia [8], patient-controlled analge-
sia [9] or others.

Jordan University Hospital was ac-
credited by the Joint Commission on 
Accreditation of Healthcare Organiza-

a considerable amount of work on acute 
pain management including that for the 
postoperative period. Nevertheless, an 
understanding of the postoperative pain 
experience from a patient’s perspective 
is important if health care professionals 
are to identify ways of improving care. 
The objective of the current survey was 
to evaluate the status of postoperative 

pain relief and to assess the types and 
routes of drugs administered for this 
purpose at Jordan University Hospital.

Methods

Study design and setting
The survey was conducted at Jordan 

following approval for the study by the 
research committee of the Faculty of 
Medicine at the University of Jordan, 
This observational, non-interventional, 
longitudinal, single-centre survey in-

years old undergoing major or minor 
general, gynaecological, ear-nose-throat 
(ENT) or orthopaedic surgery.

Sample
For the purpose of this survey, we en-

size was sufficient to provide a high 
precision for estimating the proportion 
of patients with pain at rest or on move-
ment with a margin of error not exceed-

excluded patients who were admitted 
to the intensive care unit, those who 
were re-operated within the same day of 
surgery or those whose charts were una-
vailable or missing. None of the patients 
had patient-controlled analgesia, which 
was not available at the hospital at the 
time of the study.

Data collection
Data were collected from the patients’ 
charts about: demographic variables, 
surgery carried out (surgical procedure, 
date of surgery and type of anaesthe-
sia used) and postoperative analgesia 
prescribed. The data about analgesia in-
cluded: what analgesics were prescribed, 
the route and mode of administration 
(systematically in a scheduled fashion 
or on-demand by the patient), the 
number of prescribed analgesics, total 
daily dose of analgesics (mg per day), 

any changes in the analgesic treatment 
prescribed and the reason for change.

Data related to pain assessment 
was collected through face-to-face in-
terviews on the ward during the day 
of the survey. For those patients who 
spent the night at the hospital this was 
done 4 and 8 hours after the patient was 
transferred from the recovery room and 
in the morning of the first postopera-
tive day. Patients who were discharged 
home on the same day of surgery had 
a single face-to-face interview before 
hospital discharge. Assessment of pain 
severity was done during the interview 
using one of the following pain scales 
(evaluators chose which scale to use in 
each case):

Verbal rating scale. The patient was 
asked to choose from verbal descrip-
tions of pain: “no pain”, “mild pain”, 
“moderate pain” and “severe pain” 

Numerical rating scale. The patient 
was asked to choose a number from 

pain felt, using a scale labelled from 

as “mild pain”, 4–7 as “moderate pain” 

Visual analogue scale. This uses a ver-
tical or horizontal line with words 
that convey “no pain” at one end and 
“worst pain” at the opposite end. The 
patient is asked to place a mark along 
the line that indicates the level of pain 
experienced.
Adverse events considered to be 

related to analgesics and requiring 
symptomatic treatment, e.g. nausea, 
vomiting, urinary retention, respiratory 
depression, ileus, itching, sedation or 
sleepiness were also collected at the 
time of the interview.

The interviews and chart reviews 

residents in their 4th year of training, 
who were involved neither in conduct-
ing anaesthesia for the patients nor in 
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was not used. Pain evaluation assessed 
at rest and on movement, showed that 

moderate to severe pain at rest, and 

on movement. It was not feasible to 
assess pain on movement in 4 patients 

Pethidine was the most commonly 

regular schedule in 151/184 patients 
-

Another commonly prescribed drug 

was paracetamol, which was given to 
-

daily doses and route of administration, 
and whether given systematically or on-

The survey also showed that 

1 analgesic-related side-effect. Of those 
nausea and vomiting together ranked 

effects are shown in Table 4.

prescribing postoperative analgesia for 
them. These residents were trained by 
the researchers to interview the patients 
and to review the patients’ charts, then 
to fill the data on a preset software form 
prepared by the PATHOS-SIMPATHI 
European Steering Committee [11]. 
The SIMPATHI programme consists 
of a programme toolkit that includes 
materials covering personnel training, 
patient information, protocol develop-
ment and pain evaluation follow-up 
areas. This programme was based on 
the need of improvement identified in 
a previous postoperative analgesic ther-
apy observational survey (PATHOS), 
which was conducted to assess postop-
erative pain management practices on 
surgical needs in Europe, and to identify 
areas requiring improvement in health 
care institutes.

Results

eligible for the study. The mean age 
-

tients who participated were women 

while only
regional blocks for the included types 
of surgeries (Table 1).

-

-

of them had multiple analgesics. The 

lack of safety of the prescribed drug(s), 
in 7 cases due to lack of efficacy of the 
drug and in 1 patient the reason was not 
known.

Experience of pain was evaluated 

Table 1 Background characteristics of the studied patients (n = 275)  

Variable No. of patients %

Sex

Male 92 33.5

Female 183 66.5

Type of anaesthesia

General 254 92.4

Regional 21 7.6

Type of surgery

Major abdominal 24 8.7

Minor abdominal 75 27.3

Major orthopaedic 22 8.0

Minor orthopaedic 35 12.7

Major gynaecological 39 14.2

Minor gynaecological 29 10.5

Major ENT 3 1.1

Minor ENT 48 17.5

ENT = ear-nose-throat.

Table 2 Intensity of postoperative pain among the studied patients (n = 275) 

Pain intensity No. of patients %

At rest

Severe pain 53 19.3

Moderate pain 145 52.7

Mild or no pain 77 28.0

On movement

Severe pain 80 29.1

Moderate pain 164 59.6

Mild or no pain 27 9.8

Could not be assessed 4 1.5
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Discussion

As Harmer and Davies demonstrated, 
the first step in improving acute postop-
erative pain management is to know the 

This was therefore the aim of the audit 
conducted here. We found that with 
the current standard of postoperative 

surveyed experienced moderate to se-
vere postoperative pain at rest. These 
results were very concerning. Similar 
international surveys suggested that 
throughout the world postoperative 
pain continues to be undermanaged. 
Jeffery et al. assessed patients’ postop-
erative pain experience and the status 
of acute pain management, and found 

experienced acute postoperative pain, 

-
enced moderate to severe pain, and the 
authors concluded that pain control 
was far from ideal [14]. After the im-
plementation of the Pain-Free Hospital 

had undergone surgery had moderate 

experienced pain on movement [15]. 
It is the responsibility of those health 
care providers or physicians who are 
involved in acute pain management to 
identify patients in pain and initiate sim-
ple but effective protocols for different 

Table 3 Profile of postoperative analgesics prescribed to the studied patients (n = 275) 

Medication Total times 
prescribeda

Delivery scheme Route of administration Daily dose (mg)

Systematically On-demand i.m. i.v. Oral Other

No. % No. No. No. No. No. No. Mean (SD)

Pethidine 184 66.9 151 33 184 – – – 407 (172)

Paracetamol 117 42.5 93 24 – 15 100 2b 2846 (610)

Diclofenac 74 26.9 38 36 71 – 3 – 152 (40)

Tramadol 30 10.9 9 21 22 1 7 – 132 (52)

Morphine 11 4.0 8 3 – 11 – – 61 (43)

Bupivacaine 4 1.5 4 0 – – – 4c 150 (0)

Ibuprofen 2 0.7 1 1 – 2 – – 1200 (0)

Lidocaine 1 0.4 1 0 – – – 1d 150 (0)

Celecoxib 1 0.4 1 0 – – 1 – 400 (0)
aThe table shows number (%) of patients; some patients received more than 1 analgesic. 
bRectal; cEpidural; dInfiltration. 
i.m. = intramuscular; i.v. = intravenou, SD = standard deviation.

patients, with different presentations 
and levels of pain tolerance. These 
protocols were found to be effective in 

Our results also showed that pain 
was managed suboptimally with a lim-
ited variety of pain medications; that is, 
a single medication was used in about 

despite its known side-effects, especially 
nausea and vomiting [17]. This was 
evident in our survey results showing 

side-effects of nausea, vomiting or, more 
commonly, both. A combination of 
various analgesic agents and or delivery 
techniques with different mechanisms 
of action that enhance analgesia and 
reduce the side-effect of each drug or 
technique is needed: the so-called mul-
timodal analgesia [18].

Some of the drawbacks of our sur-
vey were that we did not compare the 
pain control differences between differ-
ent surgical specialties, and we did not 
study the patients’ trend of pain over 
time. However, the primary goal of the 
study was to assess the status of acute 
postoperative pain control in the 4 spe-
cialties studied, and to assess whether 
any of the surveyed patients had any 
attack of severe, moderate or mild pain. 
Another limitation was that the pain 

Table 4 Side-effects of postoperative prescribed analgesics in patients with at least 
1 adverse event (n = 149)

Side-effect No. of patients %

Nausea and vomiting 76 51.0

Nausea only 49 40.3

Vomiting only 3 2.0

Ileus 2 1.3

Itching 2 1.3

Urinary retention 0 0.0

Respiratory depression 0 0.0

Sedation/sleepiness 21 14.1
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evaluators used different pain scales for 
different patients and these scales may 
vary in sensitivity.

In conclusion, severe postopera-
tive pain was common among Jordan 

University Hospital patients. The pain 
treatment polices at the hospital are 
clearly inadequate, as we are still de-
pending on traditional, less effective 
methods for postoperative pain control. 

The data showed an urgent need to reas-
sess our policies in postoperative pain 
management, our treatment options 
and the medication regimens.
Competing interests: None declared.
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Quantitative estimation of interferon-gamma levels 
among Egyptian polytransfused haematology cases
M.N. Roshdy,1 R.A. Harfoush,1 N.A. Hamed 2 and M.G. Morsi 1

ABSTRACT This study was designed to estimate interferon-gamma (INF-γ) levels among polytransfused 
haematology cases. Cases were selected from the haematology unit of Alexandria main university hospital, Egypt. 
Complete blood counts, estimation of INF-γ and hepatitis B and C virus (HBV and HCV) status were conducted on 
20 unsplenectomized patients with -thalassaemia major and 20 patients with acute myeloid leukaemia (AML) 
in the maintenance phase and 20 healthy subjects. Mean haemoglobin levels and red blood cell counts were 
significantly higher in the control group than the AML and thalassaemia groups, while white blood cell counts 
were significantly lower in the control group than the case groups. Two AML patients (10%) and 1 thalassaemia 
patient (5%) were HBV-positive, while 5% of both case groups were HCV-positive. Mean values of INF-γ were 
significantly different between AML, thalassaemia major and control groups: 5517 (SD 1142) pg/mL, 1024 (SD 249) 
pg/mL and 2980 (SD 604) pg/mL respectively.
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Estimation quantitative des taux de gamma-interféron chez des Égyptiens polytransfusés en hématologie

RÉSUMÉ La présente étude visait à estimer les taux d'interféron-gamma chez des patients atteints d'affections 
hématologiques polytransfusés. Des cas ont été sélectionnés dans le service d'hématologie du principal hôpital 
universitaire d'Alexandrie (Égypte). Une numération formule sanguine, une estimation des taux d'interféron-gamma 
et du statut de l'infection par les virus de l'hépatite B et C ont été menées chez 20 patients non splénectomisés atteints  
de -thalassémie majeure et chez 20 patients atteints d'une leucémie myéloïde aiguë en phase d'entretien ainsi 
que chez 20 sujets sains. Les taux d'hémoglobine moyens et la numération érythrocytaire étaient nettement 
plus élevés dans le groupe témoin que dans les groupes atteints de leucémie myéloïde aiguë ou de thalassémie, 
tandis que la numération leucocytaire était très inférieure dans le groupe témoin par rapport à celle des autres 
groupes. Deux patients atteints de leucémie myéloïde aiguë (10 %) et un patient souffrant de thalassémie (5 %) 
étaient positifs pour le virus de l'hépatite B, et 5 % des cas des deux groupes affectés étaient positifs pour le virus 
de l'hépatite C. Les valeurs moyennes d'interféron-gamma étaient très différentes entre les groupes atteints 
de leucémie myéloïde aiguë, de thalassémie majeure et le groupe témoin : 5517 pg/ml (ET 1142), 1024 pg/ml 
(ET 249) et 2980 pg/ml (ET 604) respectivement.
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Introduction

Interferon-gamma (IFN-γ) is a cytokine 
that is critical for innate and adaptive 
immunity against viral and intracellular 
bacterial infections and for tumour con-

are believed to be the cause of morbidity 
and mortality in infections associated 
with thalassaemia major (beta-thalas-

with other cytokines have been claimed 
previously in the immunopathogen-
esis of beta-thalassaemia [4]. Defects 
in counts or altered functions of a wide 
range of peripheral blood leukocytes and 
anomalies of serum level of cytokines 

-
tors involved in these anomalies are: 
iron overload, repeated foreign antigen 
exposure at the time of blood transfu-
sion and the use of chelating agent 
(deferoxamine). Consequently these 
patients suffer from infectious episodes 
due to immune alterations [7].

Recently, an additional role for 
IFN-γ has been identified in prevent-
ing primary and transplanted tumours 
from developing. IFN-γ can be released 
in the presence of native human acute 
myeloid leukaemia (AML) cells and 
affect AML cell proliferation, regulation 
of apoptosis and the balance between 
pro- and anti-angiogenic chemokine 
release. Immunotherapy targeting 
T-cells is now considered a possible 
strategy in treating AML, and IFN-γ 
release may then contribute to the an-
tileukaemic effect [8]. IFN-γ promotes 
the host response to tumours, although 
the mechanism by which this cytokine 
achieves its effects are debatable [9].

Most thalassaemia patients with 
more severe grades of anaemia need 
regular blood transfusion to facilitate 
growth. Patients with malignant dis-
eases such as acute leukaemias also 
often require repeated red blood cell 

This study in Alexandria, Egypt was de-
signed to estimate INF-γ levels among 
polytransfused haematology cases with 

β-thalassaemia major and AML as a first 
step towards assessing the potential use 
of immunotherapy in these diseases.

Methods

Sample

suffering from transfusion-dependent 
thalassaemia and leukaemias. Cases 
were selected from patients attending 
Alexandria main university hospital and 
based on clinical and laboratory criteria. 
All were non-splenectomized, before 
receiving any medication, not diabetic 
or hypertensive and of comparable age 
and sex. Twenty age- and sex-matched 
healthy subjects recruited from heath 
care personnel served as controls. Pa-
tients with diabetes mellitus, hyperten-
sion, hepatic and renal failure, signs of 
infection (e.g. fever) and positive for HIV 
were excluded. The subjects of the cur-
rent study were grouped for analysis into: 

chemotherapy and blood transfusion) 

Data collection
Every patient was subjected to the 
following: history taking, full clinical 
assessment and abdominal ultrasound. 
Both patients and controls were 
subjected to: complete blood count 
(CBC), liver function tests [alanine 
aminotransferase (ALT), aspartate 
aminotransferase (AST) and serum 
bilirubin], serum ferritin levels (for tha-
lassaemic patients) and bone marrow 
examination (for leukaemia patients).

Microbiological and immunological 
tests
Estimation of INF-γ levels were done 
by isolation of peripheral blood mono-
nuclear cells from heparinized venous 
blood by Ficoll-Hypaque density layer 
centrifugation (Sigma Aldrich) and 

in Roswell Park Memorial Institute 
-

fetal calf serum (Sigma Aldrich) . For 
-

tinin mitogen (Wellcome Diagnostics) 
was used. Incubation of cultures was 

.
After 48 hours incubation, culture 

supernates were collected from each 

using commercial ELISA kits (RayBio 

surface antigen (HBsAg) (Enzygnost 
-

-
eration ELISA were followed according 

Tests for HBsAg and HCVAb are rou-
tinely done to all subjects (cases and 
controls). Negative cases were taken as 
controls in the immunological tests.

Reference levels
The cut-off absorbance values were ≥ 

HCV. Using the Second International 
Standard for HBsAg (NIBSC code: 

IU/mL. For the HCV test system with 
enhanced sample addition verification, 
sensitivity and specificity were around 

time-polymerase chain reaction) for 
HCV levels in sera and Chiron recom-
binant immunoblot assay for HCV anti-
bodies as confirmatory tests. For INF-γ 
we used a standard curve to detect IFN 

Data analysis
Descriptive statistics included ranges, 
frequencies and percentages, median, 
mean and standard deviation (SD). 
Comparisons of numerical variables 
between the study groups were made 
using the Mann–Whitney U-test for 
independent samples. To compare 
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AML, thalassaemia major and control 
groups respectively. Control levels were 
significantly higher than the AML and 

Serological data

groups. There were no significant dif-

regarding the serological data. The con-
trols were negative in both tests.

INF-γ results
Table 1 also shows the comparison be-

groups. The mean values of INF-γ were 

mL for AML, thalassaemia major and 
control groups respectively. The differ-

-
cally highly significant. The AML group 
had the highest values compared with 

group was still significantly higher than 

Discussion

A major cause of morbidity and mortal-
ity in thalassaemia patients is infections, 

assumed to be the result of immunolog-
-

dence suggesting that some cytokines, 
including interferon-gamma (IFN-γ), 
play an important role in the patho-
genesis of thalassaemia [4]. Previous 
studies have investigated haematologi-
cal and immunological abnormalities 
in patients with beta-thalassaemia. Our 
haematology findings agree with 
Shfik et al., who found that the mean 
level of RBC counts in polytransfused 
β-thalassaemia patients with and 

respectively] were significantly lower 

mean RBC count in our unsplenec-
tomized β-thalassaemia major patients 

-
nificantly lower than the control group 

haemoglobin concentrations in Shfik et 
al.’s study were significantly reduced in 
unsplenectomized β-thalassaemia pa-

with the control group. In our study 

group and this was significantly lower 
than the control group [14.1 (SD 1.98) 
g/dL]. In the study by Shfik et al., there 
were no statistically significant differ-
ences in total leukocyte count between 
the studied groups, apart from a slight 
but statistically insignificant increase 
in β-thalassaemia patients with sple-

WBC counts in the β-thalassaemia 

categorical data, the chi-squared test was 
used, or Fisher exact test when the expect-
ed frequencies were < 5. Accuracy was 
represented using sensitivity and specific-
ity. Receiver operator characteristic analy-
sis was used to determine the optimum 
cut-off value for the studied tests. Correla-
tions between variables were tested using 
the Spearman rank correlation coefficient 
equation for non-normal variables (r). 
P -
cally significant. Normality of data was 
checked by the Kolmogorov–Smirnov 
test. Two-tailed tests were used where ap-
propriate. All statistical calculations were 
performed using the computer programs 

SPSS, version 
15 for Windows.

Results

Laboratory findings

as shown in Table 1. The mean hae-

(SD 1.98) g/dL for AML, thalassaemia 
major and control groups respectively. 
The levels in the control group were 
significantly higher than both the AML 
and thalassaemia groups (P

AML, thalassaemia major and control 
groups respectively, and this was signifi-
cant comparing the controls with both 
the AML and thalassaemia groups (P 

Table 1 Comparison of laboratory data and interferon gamma levels (INF-γ) among the polytransfused haematology cases 
with acute myeloblastic leukaemia (AML) or thalassaemia major and healthy controls

Variable AML
Group 1
(n = 20)

Thalassaemia major
Group 2
(n = 20)

Control
Group 3
(n = 20)

F-value 
(ANOVA)

P-value

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

Haemoglobin (g/dL) 9.60 (1.26) 10.1 (1.65) 14.1 (1.98)a,b 11.4 < 0.001

White blood cells (× 103/ L) 7.70 (1.85) 7.22 (2.08) 6.13 (1.99)a,b 3.98 < 0.001

Red blood cells (×106/ L) 3.12 (0.98) 2.98 (1.33) 4.20 (1.01)a,b 3.99 0.025

INF-  (pg/mL) 5517 (1142)c 1024 (249) 2980 (604)a,b 12.7 0.013
aP < 0.05 group 3 versus 1; bP < 0.05 group 3 versus 2; cP < 0.05 group 1 versus 2. 
SD = standard deviation.
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This may be that our cases were non-
splenectomized and were not suffering 
from cardiac, hepatic, renal, diabetic or 
hypertensive problems.

Mean RBC counts in AML patients 
were also significantly lower than in the 
control group. The haemoglobin level 
of AML patients was slightly lower than 
the β-thalassaemia patients and was 
also significantly lower than that of the 
controls. 

In agreement with our results, Shfik 
et al. found no statistical significant differ-

with and without splenectomy regarding 

-
tient, while HCVAb were found in 1 case 
in both groups. This may be explained by 
good viral screening in our blood banks 
before blood transfusion.

Our results showed that mean INF-γ 

-
jor and control groups respectively. The 
AML group INF-γ level was significantly 
higher than in the other groups, while 
the control group level was significantly 
higher than in the thalassaemia group. 
In agreement with our results, Bruserud 
et al. discussed the influence of disease 
status, chemotherapy and complicating 
infections on serum levels of cytokines 
and soluble adhesion molecules among 
transfused cases in acute leukaemia pa-
tients [15]. They demonstrated increased 
serum levels of both INF-γ and INF-γ 
antagonists in acute leukaemia patients 
with complicating bacterial infections 
during chemotherapy-induced cytope-
nia. Serum levels of selection adhesion 
molecules were decreased during bac-
terial infections in leukopenic patients 
compared with healthy individuals. On 
the other hand, Gharagozloo et al. stud-
ied the immunological abnormalities of 

Table 2 Comparison of serological data among the polytransfused haematology cases with thalassaemia or acute 
myeloblastic leukaemia (AML) and healthy controls

Variable AML
Group 1
(n = 20)

Thalassaemia major
Group 2
(n = 20)

Control
Group 3
(n = 20)

P-value

No. % No. % No. %

HBsAg +ve 2 10 1 5 0 0 0.103

HCVAb +ve 1 5 1 5 0 0 0.225

HbsAg = hepatitis B virus surface antigen; HCVAb = hepatitis C virus antibody.

Iranian β-thalassaemia major patients. 
Their results showed that patients with 
β-thalassaemia had significantly higher 
absolute lymphocyte counts compared 
with the control group. T-cell prolifera-

were suppressed in patients compared 

explained by infections associated with 
repeated blood transfusion. Furthermore 
chemotherapy may alter the blood pic-
ture and the levels of cytokines studied.

Conclusions

Our data demonstrated that INF-γ 
levels were high among AML, control 
and thalassaemia groups respectively. 

AML and thalassaemia groups, while 

AML and thalassaemia groups. Further 
studies are needed towards possible use 
of immunotherapy in these diseases.
Competing interests: None declared.
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Cutaneous leishmaniasis caused by Leishmania major 
in Morocco: still a topical question
M. Riyad,1 S. Chiheb 1 and M. Soussi-Abdallaoui 1

ABSTRACT In the past decade in Morocco, there has been a reactivation of zoonotic cutaneous leishmaniasis 
(ZCL) foci with an unusual long outbreak episode. The aims of this review article were to update our knowledge 
of this disease in Morocco, to compare the situation with that prevailing in the other countries of the Maghreb 
region and to highlight factors that could be responsible for the current situation. The data indicate a global 
increase of ZCL incidence in the other Maghreb countries. Several factors could be influencing this increase but 
most of them will depend on human activities. On the other hand, ZCL is particularly sensitive to climate changes 
acting on the vector and the reservoir. An analysis of prevention strategies against the disease in Morocco and 
the other Maghreb countries highlights the need for integrated regional control measures in all the countries of 
the region.

1Faculty of Medicine and Pharmacy, Ibn Rochd University Hospital, Casablanca, Morocco (Correspondence to M. Riyad: myriam_riyad@yahoo.fr).
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Leishmaniose cutanée due à Leishmania major au Maroc : une question encore d'actualité

RÉSUMÉ Au cours des dix dernières années au Maroc, on a observé une réactivation des foyers de leishmaniose 
cutanée zoonosique, caractérisée par une période de flambée inhabituellement longue. Le présent article de 
synthèse a pour objectif d'actualiser nos connaissances sur cette maladie au Maroc, de comparer la situation 
avec celle qui prévaut dans les autres pays de la région du Maghreb et de mettre en évidence les facteurs qui 
pourraient être responsables de la situation actuelle. Les données indiquent une augmentation de l'incidence 
globale de la leishmaniose cutanée zoonosique dans les autres pays du Maghreb. Plusieurs facteurs pourraient 
influer sur cette augmentation mais la plupart d'entre eux dépendent des activités humaines. En outre, la 
leishmaniose cutanée zoonosique est particulièrement sensible aux changements climatiques ayant un impact 
sur le vecteur et le réservoir. Une analyse des stratégies de prévention de cette maladie au Maroc et dans d'autres 
pays du Maghreb met en évidence la nécessité de mesures de lutte régionales intégrées dans tous les pays de la 
Région.



EMHJ

496

Introduction

Cutaneous leishmaniasis (CL) is en-

with an annual incidence of about 

countries of the Eastern Mediterra-
nean region (EMR) leishmaniasis is 
considered as an important health 
problem because of its impact on 
morbidity and its potential to spread 
in epidemics, which create a heavy 
burden on national health services 

14 report both cutaneous and visceral 

Zoonotic CL (ZCL) is an im-
portant health problem in many 
countries of the southern and eastern 
Mediterranean, with varied clinical 
manifestations from simple and sin-
gle lesions to disseminated lesions 
[4]. Despite the spontaneous heal-
ing of these lesions, the facial scars 
can be a social stigma, especially for 
women. On the southern shore of 
the Mediterranean basin, ZCL is his-
torically the first form described and is 
predominant in the Maghreb region 
[5–7]. In Morocco, sporadic cases of 
ZCL have been described since 1914, 
and epidemic foci appeared in the late 

and in spite of a dedicated national 
programme to fight leishmaniases, 
there has been a reactivation of ZCL 
foci, which has been characterized by 
longer outbreaks. Nevertheless, the 
related Moroccan literature is poor, 
consisting of national reports from 
the Ministry of Health and sporadic 
research articles.

Through a literature review we 
aimed to update the knowledge of 
this disease in Morocco, to compare 
the situation prevailing in the other 
countries of the Maghreb region and 
to highlight the factors that could be 
responsible for the current situation.

Methods

In order to search for publications relat-
ed to our topic we mainly used the Pub-
Med and Science Direct search engines. 
We tried several sets of keywords in 
order to cover most papers dedicated to 
the epidemiology of ZCL in general and 
in specific countries and risk factors and 
prevention strategies. We used no date 
limitations. We began with the MeSH 
terms “leishmaniasis cutaneous”, and 
then entered several combinations of 
the following keywords: “leishmaniasis”, 
“leishmaniases” “cutaneous”, “zoonot-
ic”, “leishmania”, “major”, “old world”, 
“Morocco”, “Algeria”, “Tunisia”, “Libya”, 
“Mauritania”, “risk factors”, “climate”, 
“fight” and “strategies”. Overall more 

leishmaniasis were browsed. We refined 
the selection by entering several combi-
nations of the above keywords. The first 
rough selection was made from the titles 
and dates of the papers and if necessary 
from the abstracts. Finally, we selected 
the most pertinent articles according 
to our aims. We also used the reports 
from the World Health Organization 
(WHO) and the Ministry of Health in 
Morocco.

Results

History and evolution 
of zoonotic cutaneous 
leishmaniasis in Morocco
Foci of ZCL are located in a macro 
focus area stretching from the Atlantic 
coast, south of the Anti-Atlas moun-
tains to the north-east, crossing Saharan 
areas south of the Anti-Atlas and High 
Atlas mountains, and east of the Middle 
Atlas mountains. It is largely confined 
to Sahara and Sub-Saharan arid regions 
where the typical foci are either palm 
groves or periurban areas with unhy-
gienic habitats (e.g. poor management 
of household wastes) [5,8,11].

Initially sporadic, the ZCL caused 
by Leishmania major became clearly 

alternating endemic and epidemic 
cycles consisting of brutal outbreaks 

remission periods of about 5 years, dur-
ing which only children and newcom-

unpublished data] (Figure 1). In the last 

cutaneous forms notified in Morocco. 
Then in the following years the known 
foci situated east and south of the Atlas 

4000

3500

3000

2500

2000

1500

1000

500

0

N
um

be
r o

f C
L 

pa
ti

en
ts

Year

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
0

0

20
0

1

20
0

2

20
0

3

20
0

4

20
0

5

20
0

6

20
0

7

20
0

8

Figure 1 Annual incidence of cutaneous leishmaniasis due to Leishmania major in 
Morocco, 1990–2008 



497

Zoonotic cutaneous 
leishmaniasis caused by L 
major in the other northern 
Maghreb countries
L. major -
odeme predominantly observed in the 

also share the same vector, Ph. papatasi, 
characterized by its wide geographi-
cal distribution in these arid regions, 
with a very little genetic variability and 

Moreover, if M. shawi grandis is the ma-
jor reservoir for L. major in Morocco, 
it seems that Ps. obesus is providing 
this role in the other countries of the 
Maghreb, Algeria, Tunisia and Libya 

In these other Maghreb countries, 
the extension and the emergence of 
new foci has also been reported. Thus, 
in Algeria, CL due to L. major is an old 

country is one of the most affected 
countries in the world [7,15]. Between 

-
ed cases were caused by L. major and the 
foci extended geographically, starting at 
the known southern foci towards the 
Algerian highlands in the north [7,15]. 
During epidemics the annual number 

cases per year. The urbanization of the 
disease has been noted because of the 
urban extensions to the suburbs [7]. 
In general, the boundaries between the 
different nosogeographical forms of 
leishmaniases overlap and progress in 
Algeria [Boudrissa A et al. unpublished 
data].

In Tunisia, CL has been reported 
since 1884 (“bouton de gafsa”, “bobinet 
duperet -
ways been free from the “oriental sore” 
until the outbreak of a major epidemic 

Kairouan governorate in the vicinity 
of a new dam [4]. It was followed by a 
secondary extension in the centre and 
the south of the country, where the an-

half of the governorates are considered 
endemic areas [4,17].

In Libya, L. major CL is endemic in 
the north-west. Actually, an extension of 
the epidemic foci from the east towards 
the west is reported [Fathy FM et al., 
unpublished data]. In the emerging fo-
cus of Sirte, the majority of lesions are 

ulcerative forms [18].

Discussion

Epidemiological situation in 
the region
While there is a global increased inci-
dence of CL in the Maghreb countries, 
no new macro-focus has emerged in 
Morocco, although we can note that 
the maintenance of the epidemic phase 
covers an unusually long period and 
a greater number of rural communi-
ties are affected. The Atlas mountains 
are likely a geographical barrier to the 
spread of ZCL foci to the north of Mo-
rocco. Indeed it has been shown that the 
greatest abundance of P. papatasi is ob-
served in hyper-arid bioclimates and is 
characterized by a negative correlation 
with the altitude, with peak densities 

the foci extended geographically during 

northern Algerian highlands [7,15]. In 
Libya, L. major CL is actually extending 
from the eastern endemic foci towards 
the west [Fathy FM et al., unpublished 
data].

Factors associated with the 
increase in incidence of 
leishmaniases
Several factors can influence the inci-
dence of leishmaniases in a given area. 
However, most of these will depend on 
human activities, such as environmental 
changes, migration of non-immune 
populations, development of agricul-
tural and industrial projects, military 

-
ever, the particular feature of this last 
decade was the unusual persistence of 
the epidemics (Figure 1), with annual 
and regional fluctuations in incidence, 

-

despite a slight female predominance, 
all ages were affected, thus highlighting 
the current epidemic situation of the 
disease.

The analysis of the annual evolution 
of confirmed CL patients infected in L. 
major foci and consulting at the depart-
ment of dermatology at Ibn Rochd 
Hospital, Casablanca, seems to reflect 
the national tendency; generally these 
patients live in Casablanca city and 
return to their rural birthplaces during 
the summer holidays (unpublished 
data).

In Morocco, L. major
is the only zymodeme found in the 
southern palm groves, and the vecto-
rial role of Phlebotomus papatasi is well 
demonstrated [5,8]. The reservoir of 
the parasite is a rodent, Meriones shawi 
grandis, commonly called the sand rat. 
This host appeared to adapt to synan-
thropic behaviour by modification of 
its nutritional requirements (it became 
coprophagous and detritivorous), and 
hence contributed to the increase of 

et al. unpublished data]. In the north 
of the Eastern highlands, M. shawi be-
comes scarce and is substituted by 
another Gerbillidae, Psammomys obesus 

In humans, the disease usually pre-
sents as multiple ulcerated and vegetant 
lesions that often are infected; they are 
located on the face and more often 
on the limbs. The incubation period is 

1st and 4th quarters of the year, which 
is a feature of the summer–autumn 
transmission of CL due to L. major. The 

months [8,14].
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In Tunisia, the ecological changes 
brought about by the development of 

and the extensive agricultural pro-
grammes in the centre-south of the 
country, have probably contributed to 
the proliferation of sandflies and ro-
dent populations due to the change of 
temperature and soil moisture. Accord-
ingly, the construction of the Sidi Saad 
dam was followed by the expansion 
of Chenopodiaceae plants, which are 
the exclusive diet for P. obesus, the L. 
major reservoir in Tunisia. In addition, 
the drilling of numerous wells have in-
creased moisture in other regions and 
induced an increase in the vector P. 
papatasi density, thus exposing humans 

In Libya, Saudi Arabia and the Syrian 
Arab Republic, the increasing incidence 
of leishmaniasis is also associated with 
human population movements caused 

Urbanization is a major risk factor, not 
only because it is often carried out in a 
disorderly way in these countries, but 
also because it results in the intrusion of 

urban residential areas into outlying ru-
ral areas that were previously occupied 
only by the vector and the reservoir of 
the parasite. In Saudi Arabia, this situa-
tion had led to an increased transmis-
sion to humans in some eastern cities of 

In Morocco, the ZCL epidemics 
curve shows peaks and an inter-epidem-

influencing the spatial and temporal 
dynamics are not well understood and 
there might be several factors, such as 
the dynamics of rodent populations, the 
dispersal of vectors, climate changes, 
the vegetation and the soil type, but 
also the dense human populations set-
tlements in areas where the sylvatic 
transmission of leishmaniasis is high 
(rodent–vector–rodent cycle). Indeed, 
the circulation of the parasite is directly 
dependent on the biotope structure and 
the hosts’ ethology [4, Rioux JA et al. 
unpublished data]. In Morocco, in the 
south-eastern provinces of Ouarzaz-
ate and Tata (tourist areas), the main 
causes of transmission are the planning 
of immense tracts of land for agricul-
tural, industrial or tourist developments 

showed that among the sandflies col-
lected in the prefecture of Marrakesh, 

P. papatasi was 
the species least affected by the habitat 
type and in particular by urban develop-
ments. Interestingly, despite the high 
density of P. papatasi, the omnipresence 
of the animal reservoir (M. shawi), and 
the settlement of human populations 
arriving from neighbouring ZCL foci, 
up to now no active local transmission 
of L. major has been notified in Mar-

pattern of ZCL in Morocco could not 
been explained solely by increasing ur-
banization and we should look for other 
factors.

Climate undoubtedly has an influ-
ence on the emergence and re-emer-
gence of human infectious diseases, in 

Weather changes indirectly affect food 
production and the overall level of hu-
man populations; these two factors will 
in turn lead to population movements. 
Among the different forms of Medi-
terranean leishmaniases, ZCL is the 
one whose response to climate change 
depends on either the vector and/or the 
rodent, both of which are influenced by 

Figure 2 Factors that influence the incidence of leishmaniasis
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-
fect the vector density, which has direct 
repercussions on the CL transmission 
dynamics, the parasite development 
time within vectors or even on its vec-

west Asia a temperature rise of 1–5 

further responsible for the expanding 
range of P. papatasi and thus for the 
increased transmission of L. major [19]: 
an ambient temperature rise increases 
the prolificity, the daily survival rate, 
the number of annual generations and 
reduces larval and nympheal periods, 
but it also increases the activity and 
frequency of blood meals, thus facilitat-
ing the transmission of vector-borne 

Finally, changes in seasonal rainfall 
patterns might have a major impact on 
the running of some epidemiological 

of CL that occurred in Khartoum be-

consequence of a very wet episode that 
generated the ideal breeding conditions 

Prevention strategies 
for zoonotic cutaneous 
leishmaniasis

In the EMR, prevention strategies are 
based mainly on vector and reservoir 
control measures; this latter component 
being very important. In Jordan and Tu-
nisia, actions to induce environmental 
changes, such as destroying P. obesus 
burrows and chenopods and planting 
trees around human habitations, have 
significantly contributed to the fall in the 
incidence of the disease among human 

In Morocco, regular surveillance 
of rodents is carried out in the regions 
affected by ZCL due to L. major. The 
preventive and control measures 
against the rodent reservoirs are then 
evaluated comparing rodent densities 

before and after treatment [11]. The 
measures for control of vectors and 
prevention of rodent infestations are 
carried out throughout the year in hu-
man urban centres and are based on 
improving hygiene conditions and the 
promotion of rat-proofing measures. 
All these actions are supported by edu-
cation and raising public awareness. 
The chemical measures for controlling 
rodent populations are programmed 
during the low-density phases of the 
rodents and involve the collaboration 
of local collectives and associations. 
They involve peridomestic use of ro-
denticides in the active burrows in all 
infested areas.

These data clearly show the value 
of integrated prevention programmes 
that involve different national sectors: 
health, tourism, public works, local 
authorities and local collectives and as-
sociations. However, successful control 
measures will depend not only on the 
understanding of the epidemiology of 
leishmaniasis, for instance indoors in-
secticides will not be effective if the vec-

Furthermore, the sociocultural habits 
of the human populations exposed are 
also important. Thus the control units 
involved must be aware of the possible 
constraints imposed on people exposed 
to the disease.

In Morocco, the fight against ro-
dents by improving waste disposal 
measures before chemical treatment 
is done in collaboration with local 
populations [11]. However, in spite 
of this, the current outbreaks of ZCL 
beg the question of the adequacy of 
the control measures applied in the 
field against rodents. Indeed, chemical 
methods usually used against domestic 
rodents are not always effective against 
wild rodents; in the case of P. obesus, 
physical measures are more effective 

and following the dynamics of all the 
rodent species that are potential res-
ervoirs of L. major, especially when the 
epidemiological situation is changing 

or deteriorating. Furthermore, like 
it has been suggested in Sudan that 
ZCL due to L. major could be being 
maintained through an anthroponotic 
transmission; the short duration of 
cutaneous lesions does not affect the 
parasite survival when the vector is 

In Morocco, Rioux et al. suggested 
that leishmaniasis risk areas could be 
delineated based on vector densities in 
the different bioclimatic areas [5, Rioux 
JA et al. unpublished data]. In 1984, 
they suggested that the arid plain of 
Marrakesh (located near known active 
foci of ZCL and anthroponotic CL) 
and especially its western part might 
be significant risk areas in spite of the 
absence of notified active CL cases. 
Recently Boussaa et al. have shown 
that in this region, P. papatasi was the 
predominant sandfly species and was 
active all the year in the urban areas 

Finally, the documented preven-
tion strategies are essentially focused 
on the reservoirs; the easiest and least 
expensive measures inducing environ-
mental changes will lead to decreases 

promotion through the education of 
local populations is important, but this 
must be promoted by local authori-
ties. However, all these actions against 
rodents rely on a good knowledge 
of the rodent populations living and 
circulating in the known foci, hence 
the need for a scientific surveillance of 
rodent populations. It is evident that a 
decrease in the reservoir populations 
will have a direct negative impact on 
vector densities and then on the disease 
itself.

Conclusion

In Morocco, ZCL still remains a public 
health problem with a persistent epi-
demic episode during the last decade. 
Different factors may be responsible 
for the increased incidence of ZCL. 
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the elements generating population 
movements such as socioeconomic 
factors are also of major importance 
in the maintenance and emergence/
re-emergence of ZCL foci. Thus na-
tional cross-sector collaboration is a 

key element in the success of national 
control measures taken against the 
disease. Furthermore, given the similar-
ity of ZCL foci in the Maghreb, this 
problem could also be solved through 
a strong involvement of governments, 
by improving diagnosis, notification 
systems, treatment and research 
through national reference centres with 
multidisciplinary teams, and through 
regional control measures.

Finally, in our view, the estimation 
of leishmaniasis risk is of interest par-
ticularly in areas where different plan-
ning and development programmes are 
scheduled. Also, the modelling of ZCL 
could allow the prediction of epidemic 
peaks and the geographical expansion. 
For this, the understanding of the epide-
miological characteristics of ZCL, and 
the assessment of its critical parameters 
are mandatory.
Competing interests: None declared.
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Introduction

In 1894, Townsend described a self-
limited bleeding condition that usually 
occurs 1–5 days after birth in patients 
with non-classic haemophilia [1]. The 
term haemorrhagic disease of the new-
born was adopted to describe bleeding 
disorders among neonates associated 
with a traumatic birth or haemophilia 

replaced with the term vitamin K defi-
ciency bleeding (VKDB) because vita-
min K deficiency is not the sole cause of 
haemorrhagic disorders in preterm and 

a group of lipophilic and hydrophobic 
vitamins that promotes the hepatic 
synthesis of the certain clotting factors 
[4,5].

Although some controversy sur-
rounds postnatal timing of the initial 
haemorrhage, VKDB of the newborn 

periods after birth: early-onset VKDB 

birth and is very rare; classic VKDB 

as the first week of life and is also rare; 
and late-onset VKDB in a newborn who 
did not receive a vitamin K shot, and in 
those of Asian descent, which usually 

The characteristics of VKDB are that 

it is most common in breastfed infants 
who did not receive vitamin K prophy-
laxis at birth. Vitamin K content is low 
in mature human milk and ranges from 

breast milk have been implicated in 
promoting VKDB. More than half of 
these infants present with acute intrac-

infants who have intestinal malabsorp-
tion defects (cholestatic jaundice, cystic 
fibrosis, etc.) may also have late VKDB.

The rate of late-onset VKDB, often 
manifesting as sudden central nervous 
system haemorrhage, ranges from 4.4 to 

-
ports from Europe and Asia. Normally, 
VKDB infants do not require surgical 
care but in rare cases, an infant may need 
neurosurgical evaluation and treatment 
[7,8]. Other conditions, such as those 
associated with short-bowel syndrome 
and hepatobiliary disease may require 
surgical evaluation. Intracranial bleed-
ing is rare and is usually associated with 
other causes of bleeding, particularly 
thrombocytopenia; however, intracra-
nial haemorrhage has been reported in 
VKDB and can be fatal [9].

We present here a case of spontane-
ous subdural haematoma in a previously 

the subsequent changes in our hospital 
protocol regarding the use of vitamin K 
prophylaxis in newborns.

Case report

the casualty department of our hospital 
unconscious for 1 day duration. His 

with no eye opening to stimulation, no 
crying to stimulation and movement 
only to painful stimulation and with 
left-sided hemiparesis. The patient was 
intubated and admitted to the intensive 
care unit. His computerized tomogra-
phy (CT) brain scan showed a large 
right subdural haematoma (Figure 
1). No history or signs of trauma were 
observed. No blood disease history was 
reported by the family.

The child had had an uneventful 
antenatal care period. The mother had 
given birth in the hospital with a normal 
vaginal delivery of a full-term newborn 

-
ceive vitamin K injection. The child was 
breastfed. His mother gave no history 
of ingestion of any medications during 
pregnancy. Parents gave a history of an 
uncomplicated circumcision at the age 
of 14 days.

The child’s blood investigation 
revealed the followings: prothrombin 

-

activated partial thromboplastin time 
-
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Discussion

Newborn infants are at risk for vitamin 
K deficiency because their immature 
liver does not efficiently utilize vitamin 
K. In addition, they tend to have low 
vitamin K stores because of the low 
vitamin K content of breast milk, a 
sterile gut and poor placental transfer 
of vitamin K. The risk of developing 
VKDB is further increased by maternal 
ingestion of coumarin, certain antibi-
otics (i.e. cephalosporins) and some 

patient, we received another child of 
the same age with the similar condi-
tion, although the child was saved by a 
craniotomy and haematoma evacua-
tion, nothing was done to address this 
problem at that time.

raised about the role of routine admin-
istration of vitamin K to newborn babies 
and its role in preventing the rather un-
common condition of late-onset VKBD.

The following questions concerning 
administration of vitamin K to new-
borns were raised:

Should it be given routinely to every 
newborn or just at-risk babies?

Is there a relationship between vita-
min K and child oncology?

Which is the more effective route of 
administration: parenteral or oral?

Which treatment is more cost-effec-
tive?

What if parents refuse vitamin K 
prophylaxis?
The efficacy of neonatal vitamin 

K prophylaxis (oral or parenteral) in 
the prevention of early VKDB is firmly 
established. It has been the standard 
of care since the American Academy 
of Pediatrics (AAP) recommended 

vitamin K has been used for neonatal 
prophylaxis, the rate has decreased to 

-
teral neonatal vitamin K prophylaxis 
prevents the development of late-onset 
VKDB in infants, with the rare excep-
tion of those with severe malabsorption 
syndromes [7,8]. However, parents’ 
refusal of prophylaxis and an increasing 
frequency of breastfeeding may be caus-
ing a resurgence of VKDB in developed 
countries [5].

The AAP Committee on Nutrition, 
stated in its report recommendations 
and conclusions that vitamin K1 is 
to be administered for the preterm as 
well as full-term newborns as a prophy-
lactic treatment against spontaneous 
haemorrhage. The recommended dose 

mg oral, with larger doses for children 
of mothers on anticoagulants. It also 
stated that it is ineffective to administer 
vitamin K to the mother herself [11].

The APP Committee on the Fetus 
and Newborn restudied the subject in 

-
ment that vitamin K1 should be given to 
all newborns as a single, intramuscular 

-
mended that additional research should 
be conducted on the efficacy, safety, and 
bioavailability of oral formulations and 
optimal dosing regimens of vitamin K to 

red blood cells were normochromic 
with anisocytosis, few spherocytosis 
cells, blister cells and slight polychro-
masia; white blood cells showed no 
primitive cells; and platelets count was 

film analysis was severe anaemia and 
that vitamin K deficiency should be 
excluded.

For the first and second day of 
admission fresh-frozen plasma was in-

once daily) and factor 7 were given. 

was as follows: INR had dropped to 

The child was prepared for cra-
niotomy and a haematoma was 
evacuated. Postoperative CT showed 
resolution of most of the haematoma. 
The child regained full consciousness 
5 days after the operation; muscle 
power of the left side was back to 
normal. There were no postoperative 
complications.

On follow-up at 9 months, the child 
was well and had normal milestones.

Figure 1 Computerized tomography brain scan showing a large right subdural 
haematoma
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prevent late VKDB. The committee also 
advised that health care professionals 
should promote awareness among fam-
ilies of the risks of late VKDB associated 
with inadequate vitamin K prophylaxis 
from current oral dosage regimens, par-
ticularly for newborns who are breastfed 

Other countries developed their 
own policies regarding recommending 
vitamin K administration for newborn 
children, after extensive studies. Cana-
da, for instance, through the Fetus and 
Newborn Committee of the Canadian 
Pediatric Society, and the Committee 
on Child and Adolescent Health, Col-
lege of Family Physicians of Canada, re-

be given as a single intramuscular dose 

For newborn infants whose parents 
refuse an intramuscular injection, an 

given at the time of the first feeding. This 

statement recommended the intramus-
cular route of administration for vitamin 

mg soon after birth; for preterm babies 

consent to intramuscular injection but 
consent to oral vitamin K, this needs to be 
given according to the following regime: 

In Australia, the National Health 
and Medical Research Council joint 
statement and recommendations on 
Vitamin K administration to newborn 
infants to prevent VKDB in infancy 

should receive vitamin K prophy-
laxis and that healthy newborn infants 
should receive vitamin K either: by 

given at birth; or at the time of newborn 

and in the 4th week [17].
In the United Kingdom, the Na-

tional Institute for Health and Clinical 

care and vitamin K) was that all parents 
should be offered vitamin K prophylaxis 
for their babies to prevent the rare but 
serious and sometimes fatal disorder of 
VKDB. Vitamin K should be adminis-
tered as a single dose of 1 mg intramus-
cular as this is the most clinically and 
cost-effective method of administration. 
If parents decline intramuscular vitamin 
K for their baby, oral vitamin K should be 
offered as a second-line option. Parents 
should be advised that oral vitamin K 
must be given according to the manu-
facturer’s instructions for clinical efficacy 
and will require multiple doses [18].

A large national study, the United 
Kingdom Childhood Cancer Study, 
included an updated pooled analysis 

leukaemia). It found no association 
between intramuscular vitamin K and 
any diagnostic group. The authors con-
cluded that in the light of all available 
evidence, chance was the most likely 
explanation for early findings regarding 
the link between vitamin K and child-
hood cancer [19]. These guidelines for 
management of child with this type of 
bleeding were to immediately admin-
ister vitamin K subcutaneously (hold 
pressure on the site) for any infant in 
whom VKDB is suspected or who has 
serious, unexplained neonatal bleeding. 

Fresh-frozen plasma may be considered 

In case of intracranial haemorrhage, 
evacuation of life-threatening haema-

Conclusion and 
recommendations

Our experience in Sulaimani is that 
prior to the case reported here only 
at-risk babies (e.g. premature babies) 
were given 1 mg vitamin K in the form 
of a single injection of vitamin K1 to 
the thigh. Following this patient actions 
taken in our hospital are now:

routine injection of newborns with 
vitamin K;

reporting spontaneous bleeding con-
ditions in children; and

increasing the awareness of health 
professionals for this condition.
We recommend expanding this 

protocol to other parts of Kurdistan and 
hospitals of Iraq. A wide prospective 
study on Iraqi babies and their parents 
should be done regarding the effect of 
this prophylactic regimen preventing 
future VKDB in our country. The fol-
lowing points should be addressed:

parental consent to administration of 
vitamin K to their newborn children;

circumstances when babies miss their 
prophylactic; and

education for midwives about the 
seriousness and types of this VKDB, 
in case of house delivery.

Consent: Written informed consent 
was obtained from the patient’s parents 
for publication of this case report and 
the accompanying image. 
Competing interests: None declared.
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Introduction

Chikungunya virus, an arthritogenic 
alpha virus, was first described in Tan-
zania in a febrile female [1]. The disease 
is endemic in many African countries as 
well as in South-East Asia (Indonesia, 
Thailand, Viet Nam, Myanmar, Cam-

reported in the Indian Ocean islands 
of Comoros, Mayotte, Madagascar, 
La Reunion, Mauritius and Seychelles 

travellers from affected areas returning 
to European countries including Ger-
many, Belgium, Switzerland, Norway 
and Italy [7].

We report the first case of autoch-
thonous acute chikungunya infection in 
Saudi Arabia.

Case report

was received from a private hospital 
in Jeddah for suspected dengue fever. 
The 55-year-old housewife had com-
plained of arthralgia and myalgia since 

the small joints of the hands and later 

abdominal pain and vomiting along 
with skin rashes. The joint pains were so 
severe that she could not walk and was 
brought to the hospital in a wheelchair. 

Her temperature on presentation was 

9/L.
There was no history of travel out-

side the country or any contact with ani-
mals or birds. Physical examination was 
noncontributory. Preliminary diagnosis 
of dengue was made and a blood sample 
was collected. Serum was separated and 
sent to the Jeddah Regional Laboratory 
for virological diagnosis.

Virological analysis
The serum sample was run for dengue 
fever but both real-time reverse tran-
scriptase polymerase chain reaction 
(qRT-PCR) assay and serology were 
negative. As per Ministry of Health 
laboratory policy all dengue-negative 
samples were screened for other 
relevant viral haemorrhagic fevers of 
concern in Saudi Arabia, which the time 
included PCR assay for West Nile fever, 
Rift Valley fever, chikungunya fever, 
Crimean–Congo haemorrhagic fever 
and Alkhurma viruses (TIB MOL-
BIOL).

Automated extraction of RNA was 
done using the MagNA Pure Compact 
RNA isolation kit (Roche Diagnostics). 
The RNA was transcribed into cDNA 
with transcriptor first-strand cDNA 
synthesis kit (Roche Diagnostics). 
The LightMix qRT-PCR kits for the 
respective viruses (TIB MOLBIOL) 
and Light Cycler FastStart DNA Mas-
ter HybProbe reaction mix (Roche) 

was used for the qRT-PCR with the 

for each of the suspected virus. For the 
data analysis, the colour compensation 
mode was enabled and the second de-
rivative maximum method was used. 
The virus data were viewed in channel 

West Nile, Alkhurma, chikungunya and 
Rift Valley fever viruses. However the 
Crimean–Congo data were analysed in 

quantification modes.
The chikungunya virus qRT-PCR 

showed clear amplification signals.
The serum sample was run for com-

plete dengue serology, IgM and IgG, as 
well as non-structural protein-1 antigen-
NS1 (Panbio Diagnostics). The sample 
was negative for all parameters.

Antibodies against chikungunya 
were detected using IgM microcapture 
enzyme-linked immunosorbent as-
say (ELISA) and IgG capture ELISA 
(Nova Lisa, NovaTec Immunodiag-

(NTU) while IgG was 1.94 NTU. 
Positive values for both IgM and IgG as 
recommended by the manufacturer are 
> 11 NTU.

Sequencing confirmed the presence 
of chikungunya virus in the sample. 
The partial amino acid sequencing in 

out for detection of A226V muta-
tion with primers developed by TIB 
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algo-eruptive syndrome with disabling 
joint pains and recurrent rheumatic 
manifestations [9–11]. Symptoms 
may be severe and long lasting and 
articular destruction has also been 

chikungunya virus for more than a year 
have also been reported to have greater 
disabilities, complaining more fre-
quently of arthralgia, myalgia, fatigue, 

We report the first laboratory-con-
firmed case of autochthonous acute chi-
kungunya infection in Saudi Arabia. The 
case was diagnosed by PCR followed 
by sequencing. The partial nucleotide 
sequence analysis of the E1 genome at 

this position. The isolate was therefore 
of the wild type and not mutant A226V 
with valine residue, which is more 
adapted to the Aedes albopictus mos-

chikungunya virus infectivity, replica-
tion and transmission by A. albopictus 
without impairing the vectorial capacity 
of A. egypti [14].

The A226V mutation was respon-

A226V has been noted in 
Italy in imported as well as autochtho-
nous cases [17]. Two autochthonous 
cases of dengue and chikungunya have 
also been reported from France [18].

Since the vector, A. albopictus, is 
present in Jeddah, Saudi Arabia, along 
with A. egypti [19], the discovery of this 
particular variant alerts us to the risk 
of rapid spread of the disease due to 
improved replication and transmission 
efficacy [14].

The follow-up samples from the 
patient confirmed seroconversion in 
the convalescent sample. The endemic 
status of dengue in Jeddah, and varying 
levels of influenza activity in the back-
ground, highlight the difficulty of mak-
ing an appropriate clinical diagnosis of 
chikungunya virus infection, especially 
in an autochthonous case. Neighbour-
ing Yemen has reported an outbreak 

The presumed co-circulation of these 
viruses should raise concerns about the 
viral haemorrhagic surveillance activity 
in Jeddah where heightened vigilance 
and strong epidemiological and labora-
tory surveillance will be required. It also 
points to the fact that chikungunya virus 
infection should be included in the dif-
ferential diagnosis of fever and arthritis 
in Saudi Arabia
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Follow-up samples were obtained 

run again for haemorrhagic fever panels. 
The patient had PCR negative for chi-
kungunya, while serology demonstrat-
ed significant titres of anti- chikungunya 

-
firmed the diagnosis of chikungunya in-
fection. One of the family member also 

well as anti-CHIKV IgG (45.1 NTU), 
while another had only anti-CHICKV 

However, a third family member was 
dengue positive by PCR, while serology 
for chikungunya virus and PCR were 
negative.

Discussion

The mosquito-borne alphaviruses 
that are prevalent in the tropics and 
subtropics and are associated with 
arthritis in humans are chikungunya, 
o’nyong-nyong, Mayaro, Ross River, 
Sindbis and Barmah Forest viruses. 
All of them cause symptoms of fever, 
joint pains and rash. The symptoms 
are of short duration, around 1 week, 
with complete recovery except in the 
case of chikungunya infection [8]. 
Chikungunya viral infection causes an 
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