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The WHO Regional Committee for the Eastern 
Mediterranean meets in Tunis for its sixty-first session 
from 19 to 22 October. Ministers of Health and senior 
officials in Member States will discuss the current health 
situation in the Region and progress in regard to the 
five strategic health priorities: Strengthening of health 
systems; Maternal, reproductive and child health and 
nutrition; Noncommunicable diseases; Communicable 
diseases; and Emergency preparedness and response.
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Editorial

Addressing health challenges in the five regional 
priority areas: progress in one year
Ala Alwan 1

When I took office as Regional Di-
rector early in 2012, I laid out a strategic 
vision for action in the Region in five 
key areas (1), a vision that was endorsed 
by the WHO Regional Committee for 
the Eastern Mediterranean at its Fifty-
ninth session (EM/RC59/R.1). I am 
now midway through my term and this 
month, when the Regional Committee 
meets in Tunis for its sixty-first session, 
Ministers of Health and senior officials 
in Member States will discuss the cur-
rent health situation in the Region and 
progress in regard to the five strategic 
health priorities. 

Our region is passing through a tur-
bulent period in its history. The number 
of countries and areas experiencing con-
flict and instability is unprecedented in 
modern times, and the numbers of peo-
ple displaced within and beyond their 
own borders are on a scale unseen ever 
before. This has added another challenge 
to implementing the already ambitious 
agenda set by the Regional Committee. 
Nevertheless, the past two and half years 
have seen important strategic decisions 
and developments.

At the heart of the five priority areas 
is the health system itself. Agreement 
was reached early on in regard to the 
issues Member States needed to focus 
on in order to strengthen their health 
systems and move towards universal 
health coverage: leadership and govern-
ance, financing, work force, access to 
essential technologies, health care de-
livery and quality of services, and health 
information systems (EM/RC59/R.3) 
(2). Last year, at its Sixtieth session, the 
Committee agreed on a strategy and 

road map for achieving universal health 
coverage (EM/RC60/R.2) (3). There 
are gaps in all countries in the different 
health system components. Our work in 
WHO has been to recommend effective 
solutions and build capacity to address 
these gaps. Countries need to move for-
ward on developing national road maps 
to achieve universal health coverage, 
expand social health insurance coverage 
and ensure quality in health services.

Maternal and child health was also 
identified as a priority (EM/RC60/R.6) 
(4). In the past two years, several Mem-
ber States embarked upon implement-
ing acceleration plans with a view to 
moving more rapidly towards achieving 
the United Nations targets – Millen-
nium Development Goals 4 and 5 – for 
reducing maternal and child mortality. 
Implementation is well under way and, 
although the targets are unlikely to be 
met by end 2015 in some high-burden 
countries, the lives of many more wom-
en and children will have been saved and 
the way paved for continuing improve-
ment beyond 2015. Unfortunately, in 
other countries that were doing well on 
this front, we are now seeing setbacks as 
mothers and children are forced from 
their homes and villages by conflict. 
The progress achieved since 2000 is in 
danger. 

The burden of noncommunicable 
diseases (NCDs) is rising rapidly as 
populations age and as lifestyles change. 
All Member States in the Region are 
facing challenges in responding to this 
burden. In 2012, the Regional Com-
mittee endorsed a regional framework 
for action (EM/RC59/R.2) (5). While 

there are some promising initiatives 
in some countries in regard to imple-
menting some parts of the framework, 
there are also some serious gaps in the 
response to this growing epidemic, with 
only a few countries so far having devel-
oped national multisectoral action plans. 
Action taken by countries to implement 
proven preventive measures needs to 
be strengthened. Some countries have 
started implementing population-level 
salt reduction, but there is still a long 
way to go to tackle the high levels of 
overweight and obesity, the high intake 
of salt, fat, sugar and calories, and the very 
high levels of tobacco use. All countries 
need to take concrete action to address 
the pernicious marketing of unhealthy 
foods and sweetened beverages to our 
children and adolescents. The risk to 
health posed by lack of physical activity 
should be taken much more seriously. 
Our work in addressing NCDs over 
the past two years has focused on 
translating the sound vision and clear 
road map provided by WHO into the 
regional framework for action, and on 
providing Member States with technical 
guidance to scale up evidence-based 
interventions to reduce risk factors and 
promote health care, particularly at the 
primary health care level. With increas-
ing emphasis given to NCDs at the 
World Health Assembly and the United 
Nations General Assembly, countries 
are now accountable to scale up action 
against the epidemic.

Health security is uppermost in all 
our minds at this time as Ebola virus 
disease takes its terrible toll in West Af-
rica, Middle East Respiratory Syndrome 

1Regional Director, World Health Organization Regional Office for the Eastern Mediterranean, Cairo, Egypt.
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(MERS-CoV) continues to infect peo-
ple in our region, and polio and measles 
threaten resurgence in conflict-affected 
countries and their neighbours. One of 
the major tools to ensure health secu-
rity for everyone is implementation of 
the International Health Regulations 
as adopted by all Member States at 
the Fifty-eighth session of the World 
Health Assembly in 2005 (WHA58.3). 
The Regulations impose obligations 
to develop and maintain core public 
health capacities to detect, assess, no-
tify and report events of international 
concern. So far only eight States Parties 

to the Regulations have indicated their 
readiness to meet the obligations. The 
final deadline for readiness is June 2016. 
Therefore much work needs to be done 
within the next two years. The coun-
tries in the Region that are not yet ready 
have all submitted new plans to meet the 
deadline that is all the more pressing with 
every outbreak and every new emerg-
ing disease. I look forward to early and 
intensive implementation of these plans.

With the final strategic priority, we 
come full circle. In a region where emer-
gency response is stretching resources 
to the utmost, so preparedness becomes 

ever more important. The lessons of the 
past have not been, and are not being, 
learnt in this Region. The most important 
of these is to include public health prepar-
edness, including readiness to implement 
the International Health Regulations, 
within a comprehensive national emer-
gency plan. This is the all-hazard approach 
recommended by the United Nations 
and its partners (6), an approach that has 
served countries around the world well, 
including low-income countries.

As the Regional Committee dis-
cusses the progress to date, it is very clear 
that hard work lies ahead.

References
1. Shaping the future of health in the WHO Eastern Mediter-

ranean Region: reinforcing the role of WHO. Cairo: WHO 
Regional Office for the Eastern Mediterranean; 2012.

2. Health systems strengthening in countries of the Eastern 
Mediterranean Region: challenges, priorities and options 
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Editorial

Emerging infections and global health security: 
the case (again) for strengthening all-hazards 
preparedness and response under IHR-2005
Jaouad Mahjour 1 and Ala Alwan 2

The World Economic Forum in Davos 
in 2008 highlighted the quotation by 
French Poet, Paul Valery, “the problem 
of our times is that our future is not 
what it used to be”. Nothing could be 
truer today as we face outbreaks of 
Ebola at unprecedented levels, which 
threaten our social fabric globally. 

What is disappointing is that we 
have experienced past epidemics and 
pandemics (SARS, H1N1, H5N1, etc.), 
we have anticipated and talked about 
the likelihood of such global calamities 
in the future, and we have agreed on 
initiatives and frameworks, such as the 
International Health Regulations (IHR) 
(2005)1, in order to be prepared for such 
eventualities. But, the unfortunate fact of 
the matter is that we again find our global 
security under threat and ourselves 
scrambling to mount an unprecedented 
response to halt the spread while at the 
same time gaps become evident in our 
commitment to implementation of the 
agreed upon actions and capacities. 

Global consensus has identified the 
Ebola outbreak as a worldwide security 
threat. The outbreak is severely damag-
ing the economies and social life in the 
affected West African countries. The 
extraordinary exponential increase in 
the number of Ebola cases demands 
an unparalleled response that must be 
swift and substantial. EMRO like other 

WHO regions is committed to support-
ing the WHO-wide response and at the 
same time to advocating for and assist-
ing response readiness for our regional 
Members States, especially those at high 
risk of importation of Ebola. 

It is imperative that as we come 
together to mount an appropriate re-
sponse to Ebola, we also focus on the 
weaknesses in the systems that have al-
lowed the disease to progress from a 
localized outbreak to a global security 
threat. What is abundantly clear is that 
the basic principles of sound public 
health practice and emergency manage-
ment remain our best defence against 
diseases like Ebola. These include: hy-
giene and sanitation; infection control; 
timely, effective and efficient surveil-
lance; contacts tracing and isolation; 
comprehensive primary health care; 
preparedness and response; and inter-
sectoral coordination. It is also evident 
that as we talk about an unprecedented 
response, it is only the magnitude, scale 
and scope of these interventions and 
speed of their implementation that have 
changed, not the types of intervention 
per se. These very basic approaches and 
actions have helped society prevail 
against global pandemics in the past 
and can help us again today, if we have 
the right mix of tools, speed, scale and 
coordination. 

The IHR (2005) advocate for and 
emphasize strengthening of these very 
basic core capacities and tools at the 
country level, augmented with effective 

and efficient multisectoral coordination. 
If the relevant core capacities – legis-
lation, IHR national focal point com-
munication, surveillance (all-hazards, 
events-based), preparedness, response, 
laboratory, risk communication, human 
resources, points of entry – were ad-
equately in place in any country facing 
such an Ebola outbreak, arguably they 
could alert surveillance monitors far ear-
lier to increasing number of illnesses and 
deaths, many of them in clusters of close 
contacts. 

Ebola has clearly brought to light 
shortcomings in public health systems, 
the limited resources and the deficien-
cies in IHR core capacities at country 
level. What is evident is that these limita-
tions and deficits are ubiquitous and 
affect many countries; they vary only 
in number, scale and scope. Unless and 
until we all come together and address 
our existing weaknesses and insufficien-
cies, any remedial measures instigated 
will at best be fragmented, short-lived 
and symptomatic and leave the same 
systems exposed and perhaps even more 
vulnerable to the next global threat/s. 

It is greatly encouraging that as a 
global community we are rallying to bring 
about a concerted response to overcome 
these recent threats, but we will be negli-
gent if we do not use this opportunity to 
invest in core capacities, namely building/
strengthening events-based national level 
surveillance systems and capacities, train-
ing human resources to detect and report 
earlier, deploying resources strategically 

1Director, Department of Communicable Diseases, World Health Organization Regional Office for the Eastern Mediterranean, Cairo, Egypt.
2Regional Director, World Health Organization Regional Office for the Eastern Mediterranean, Cairo, Egypt.

1 International health regulations 
(2005), 2nd ed. Geneva: World Health 
Organisation, 2008.
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to respond better, strengthening linkages 
between points of entry and such systems 
and with neighbouring countries, identi-
fying and mapping priority hazards and 
helping countries and communities to 
prepare better against natural hazards, 
communicable diseases and other man-
made threats.

The current Ebola outbreak de-
mands both immediate and sustained 
response and also efforts from coun-
tries to build their capacity and systems, 
as agreed upon in IHR, in order to be 
prepared for the future. This dual ap-
proach is essential to combat the cur-
rent outbreaks and ensure adequate 

preparedness and response systems 
are in place for a sustainable, threat-free 
world. Without these systems, we are 
likely to be caught again and again by the 
emergence of other communicable dis-
ease outbreaks and other public health 
events that threaten global health and 
security.
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Trends and future projections of the prevalence of 
adult obesity in Saudi Arabia, 1992–2022
A.J. Al-Quwaidhi,1 M.S. Pearce,2 J.A. Critchley,3 E. Sobngwi 2 and M. O’Flaherty 4

ABSTRACT The prevalence of obesity among adults in Saudi Arabia increased from 22% in 1990–1993 to 36% 
in 2005, and future projections of the prevalence of adult obesity are needed by health policy-makers. In 
a secondary analysis of published data, a number of assumptions were applied to estimate the trends and 
projections in the age-and sex-specific prevalence of adult obesity in Saudi Arabia over the period 1992–2022. 
Five studies conducted between 1989 and 2005 were eligible for inclusion, using body mass index (BMI) ≥ 30 
kg/m2 to define obesity. The overall prevalence of obesity was projected to increase from around 12% in 1992 to 
41% by 2022 in men, and from 21% to 78% in women. Women had much higher projected prevalence than men, 
particularly in the age groups 35–44, 45–54 and 55–64 years. Effective national strategies are needed to reduce or 
halt the projected rise in obesity prevalence.
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التوجهات والتوقعات املستقبلية النتشار السمنة لدى البالغني يف اململكة العربية السعودية، 1992–2022
عبد الكريم جاسم القوييض، مارك بريس، جوليا كريتشيل، يوجني سوبونجوي، مارتن أوفالهرييت

ــة الســعودية مــن 22 % يف األعــوام 1990–1993 إىل 36 % يف عــام 2005،  اخلالصــة: لقــد ازداد انتشــار الســمنة لــدى البالغــني يف اململكــة العربي
فــكان ال بــد لواضعــي السياســات الصحيــة مــن توقعــات مســتقبلية النتشــار الســمنة لــدى البالغــني. ففــي حتليــل ثانــوي لبيانــات منشــورة، تــم 
تطبيــق عــدد مــن الفرضيــات لتقديــر االجتاهــات والتوقعــات النتشــار الســمنة لــدى البالغــني يف اململكــة العربيــة الســعودية مصنَّفــة بحســب 
العمــر واجلنــس خــالل الفــرة مــا بــني عامــي 1992–2022. وكانــت مخــس دراســات أجريــت مــا بــني عامــي 1989 و 2005 مؤهلــة لــإدراج 
يف هــذه الدراســة. وقــد اســتخَدمت مــؤرش كتلــة اجلســم (BMI) < 30 كــغ/م2 لتعريــف الســمنة. فــكان مــن املتوقــع أن يــزداد االنتشــار العــام 
للســمنة مــن نحــو 12 % يف عــام 1992 إىل 41 % بحلــول عــام 2022 يف الرجــال، ومــن 21 % إىل 78 % لــدى النســاء. وكان االنتشــار املتوقــع لــدى 
النســاء أعــى بكثــري منــه يف الرجــال، الســيام يف الفئــات العمريــة 35–44، و 45–54 و 55–64 عامــًا. فهنــاك حاجــة إىل اســراتيجيات وطنيــة فعالــة 

لتخفيــف أو إيقــاف الزيــادة املتوقعــة يف انتشــار الســمنة.

Tendances et projections de la prévalence de l’obésité chez l'adulte en Arabie saoudite, 1992–2022

RÉSUMÉ La prévalence de l'obésité chez l'adulte en Arabie saoudite a augmenté, passant de 22 % en 1990–1993 à 
36 % en 2005, et des projections de la prévalence de l'obésité chez l'adulte sont nécessaires pour les responsables 
de l'élaboration des politiques. Dans une analyse secondaire des données publiées, plusieurs hypothèses ont été 
appliquées pour estimer les tendances et les projections de la prévalence de l'obésité, spécifique à l'âge et au sexe, 
chez l'adulte en Arabie saoudite sur la période 1992–2022. Cinq études menées entre 1989 et 2005 remplissaient  
les critères pour être prises en compte dans l'analyse, en utilisant un indice de masse corporelle supérieur ou 
égal à 30 kg/m2 pour définir l'obésité. Les projections ont révélé que la prévalence globale de l'obésité devrait 
augmenter, passant de 12 % en 1992 à 41 % d'ici 2022 chez l'homme, et de 21 % à 78 % chez la femme. Les 
projections de la prévalence étaient nettement plus élevées chez la femme que chez l'homme, notamment dans 
les tranches d'âge 35–44, 45–54 et 55–64 ans. Des stratégies nationales efficaces sont requises pour freiner ou 
enrayer l'augmentation prévue de la prévalence de l'obésité.
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Introduction

Obesity is defined as the “accumulation 
of adipose tissue to excess and to an 
extent that impairs both physical and 
psychosocial health and well-being” (1). 
It is associated with various health prob-
lems, including type 2 diabetes, cardio-
vascular disease and cancer (2). Obesity 
is currently a major public health prob-
lem in most countries, particularly 
low- and middle-income countries. The 
Global Burden of Disease (GBD) study 
in 2008 estimated that around 500 
million adults were obese (3). In the 
Eastern Mediterranean Region (EMR), 
the problem of obesity is mounting. 
According to the GBD study, the region 
of North Africa and the Middle East had 
the 7th highest prevalence of obesity in 
men (among the 21 GBD regions of the 
world), and the 2nd highest in women 
between 1980 and 2008 (3). In men, 
the estimated prevalence of obesity in 
the region increased substantially from 
< 10% in 1980 to 20–30% in 2008 and 
in women it increased from 10–20% to 
30–40% over the same period (3).

Saudi Arabia is one of the largest 
and wealthiest countries in the EMR. It 
has witnessed extensive socioeconomic 
development in recent decades, accom-
panied by changes in the population 
standards of living toward a high-calorie 
dietary pattern and sedentary lifestyle 
(4). In the published nationwide surveys, 
obesity prevalence among adults in Sau-
di Arabia showed a progressive increase 
from 22% in 1990–1993 (5) to 36% in 
2005 (6). Currently, there are no studies 
providing data on the trends and future 
projections of the prevalence of adult 
obesity in Saudi Arabia. These data are 
needed by health policy-makers in Saudi 
Arabia in order to set policies for proper 
planning and allocation of resources to 
combat this growing public health prob-
lem. This study aimed to explore the 
trends in the prevalence of adult obesity 
in Saudi Arabia, stratified by sex and age 
groups, and to provide reasonable future 
projections up to 2022.

Methods

Study design
This study was a secondary analysis of 
published data, in which a number of as-
sumptions were applied to estimate the 
trends and projections in the prevalence 
of adult obesity in Saudi Arabia over the 
period 1992–2022. 

Review of national surveys on 
obesity prevalence

We carried out a comprehensive 
literature review of studies on the 
prevalence of obesity in Saudi Arabia 
by searching the Medline database for 
publications  from 1980  to week 46 of 
2013, using different terms for titles and 
keywords. Examples of terms used were: 
“obesity”, “fatness”, “overweight”, “body 
weight”, “weight”, “central obesity”, “ab-
dominal obesity”, “body mass index”, 
“BMI”, “waist circumference”, “Saudi 
Arabia”, “prevalence”, etc. The reference 
lists of relevant articles were checked 
to identify other potential studies. The 
inclusion criteria for studies were the fol-
lowing: a nationwide, population-based 
survey covering all regions of Saudi 
Arabia; multistage, stratified random 
sampling technique; both men and 
women included; prevalence of obe-
sity reported; and definition of obesity 
clearly stated. The exclusion criteria were 
studies that: covered a subnational sam-
ple of the population (e.g. covered only 
one region of the country, or only one 
sex); or used self-measured weight and 
height. Duplicate papers, which report-
ed data from the same study in different 
age ranges, were also excluded and only 
the most recent paper that reported the 
prevalence for adults was selected. 

The review resulted  in a total of 141 
potential articles. After review of the titles 
and abstracts and full articles, 5 studies 
(5–9) were found eligible for inclusion 
(Table 1). These surveys were conducted 
between 1989 and 2005, and used body 
mass index (BMI) ≥ 30 kg/m2 to de-
fine obesity. All these studies used good 
sampling techniques with multistage, 

stratified random sampling of households 
in all regions of Saudi Arabia, with prob-
ability proportionate to the population 
size of each region. They covered large 
nationwide sample sizes of households 
and included both sexes. The reported 
response rates in these studies were 
excellent (> 90% in most studies). An-
thropometric data (height and weight) 
were collected using standardized and 
calibrated tools by trained teams. Thus, 
the studied samples were judged likely to 
be reliable and representative of the total 
Saudi population.

Adjustment of data from the 
selected studies
Four of the selected surveys (5,7–9) 
were carried out over a period range; 
e.g. 1990–1993 and 1995–2000, and 
their results were reported in different 
age group intervals, while 1 study (5) 
provided only age-specific prevalence 
rates (no sex-specific rates). Therefore, 
we made some explicit and reason-
able assumptions to make the age group 
intervals consistent for all studies and 
to obtain single-year prevalence rates. 
Other assumptions were made to obtain 
sex- and age-specific rates for all studies. 

First, it was assumed that the re-
ported prevalences applied roughly 
to the midpoint of the period range. 
For instance, the study of Al-Nozha et 
al. (7) was conducted over the period 
1995–2000, so we assumed that the 
results applied to 1997. Similarly, the 
results of Warsy & El-Hazmi (9), con-
ducted during 1992–95, were assumed 
to apply to 1993, and those of Al-Nuaim 
et al. (5), carried out during 1990–1993, 
were assumed to apply to 1992.

Secondly, the age group bands of 
studies were adjusted to 10-year inter-
vals, consistent with those in the most 
recent World Health Organization 
(WHO) STEPwise study (6). Thus, 
the age range 25 to 64 years, which was 
covered by most of the studies, was ana-
lysed in  intervals 25–34, 35–44, 45–54 
and  55–64  years.  For  other  studies, 
our assumptions took into account the 
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Finally, the results of Osman & 
Al-Nozha’s study (8) were excluded, 
because it included relatively younger 
age groups (18–20, 21–30, 31–40 and 
≥ 40 years) and  it was not possible  to 
obtain age groups consistent with the 
other studies.

Trends in obesity prevalence 
from 1992 to 2005

After adjustment of the data from the 
selected studies we presented the esti-
mated prevalence rates for individual 
years (1992, 1993, 1997 and 2005). 
A linear interpolation approach was 

overlap between the reported age groups 
and those set for this study. For example, 
in Al-Nozha et al.’s study (7), the preva-
lence of obesity in the age group 35–44 
years was assumed to be the average 
of the reported prevalences for those 
aged 30–39 and 40–49 years, while the 
prevalence in the age group 45–54 years 
was assumed to be equivalent to the 
average of that reported for age groups 
40–49  and 50–59  years.  Similarly,  in 
the study of Warsy & El-Hazmi (9), 
the prevalence for the age group 25–34 
years was assumed to be the average of 
age groups 20–29 and 30–39 years, for 

35–44 years  it was  assumed  to be  the 
average of age groups 30–39 and 40–49 
years, while for 55–64 years it was set to 
be equivalent to the age group ≥ 50 years.

Thirdly, an estimated sex ratio was 
applied to data from Al-Nuaim et al.’s 
study (5), which reported only the 
age-specific prevalence. The sex ratio 
of prevalence was calculated for each 
age group in the study of Warsy & El-
Hazmi (9) and these age-specific ratios 
were applied to Al-Nuaim et al.’s data. 
The explicit assumption was that such 
sex ratios were unlikely to differ substan-
tially between these 2 studies.

Table 1 Summary of the published national studies on the prevalence of obesity (BMI ≥ 30 kg/m2) in Saudi Arabia included in 
the current study

Study (ref.) Data 
collection 

period

Sample size (No.) Age groups 
studied (years)

Obesity prevalence (%)

Men Women Total Men Women Total

WHO STEPwise (6) 2005 2 244 2 345 4 589 All (15–64) 28.3 43.8 36.2

– – – All (25–64) (31.5) (50.4) (41.2)

– – – 15–24 17.8 19.6 –

– – – 25–34 27.1 39.5 –

– – – 35–44 34.5 54.7 –

– – – 45–54 32.9 58.8 –

– – – 55–64 31.0 53.2 –

Al-Nozha et al. (7) 1995–2000 – – 17 232 All (30–70) 26.4 44.0 35.6

– – – 30–39 25.2 40.2 –

– – – 40–49 30.3 50.2 –

– – – 50–59 27.8 45.9 –

– – – 60–70 22.1 39.0 –

Osman & Al-Nozha (8) 1989–1994 2 673 3 590 6 253 All (≥ 18) 15.6 24.9 20.8

– – – 18–> 21 9.0 16.5 –

– – – 21–> 31 10.4 22.1 –

– – – 31–> 40 20.7 32.7 –

– – – ≥ 40 20.8 33.2 –

Warsy & El-Hazmi (9) 1992–1995 6 646 9 064 15 710 All (> 14) 13.1 20.3 15.8

– – – 14–19 4.7 4.5 –

– – – 20–29 9.1 13.2 –

– – – 30–39 15.9 26.9 –

– – – 40–49 19.2 36.0 –

– – – 50–59 16.4 28.7 –

Al-Nuaim et al. (5) 1990–1993 5 407 5 244 10 651 All (≥ 20) 17.8 26.6 22.1

– – – 20–29 – – 14.7

– – – 30–39 – – 24.8

– – – 40–49 – – 33.2

– – – 50–59 – – 26.3

– = data not available or not relevant.
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used to fill in the gaps of the missing 
years. The average obesity prevalence 
were calculated between each 2 time 
points, assuming a linear increase in 
prevalence. For example, to calculate 
the prevalence of obesity  in 1994  the 
formula: (3 × α1 + α2)/4 was  used, 
where α1 was the prevalence in 1993 
and α2 the prevalence in 1997. Similarly, 
for 1995 the formula: (2 × α1 + 2 × α2) 
/4 was used, while  for  year  1996 we 
used the formula: (α1 + 3 × α2)/4 and 
so on. These formula calculations were 
applied to each single population age 
group for each individual year.

Projections of adult obesity 
prevalence from 2006 onwards
Due to the inherent uncertainty of any 
future projections of obesity prevalence, 
we made an uncomplicated but plausi-
ble assumption to estimate the projec-
tions among adults in Saudi Arabia. We 
assumed that the obesity trends would 
show a linear increasing trend from 
2006 onwards with the same observed 
annual rate of increase during the period 
1992–2005. The annual rate of increase 
in prevalence was estimated by dividing 
the net difference in prevalence for each 
sex and age group during the time pe-
riod by the duration (number of years) 
of the same time period. So the annual 
rate of increase during 1992–2005 was 
calculated as: [(prevalence in 2005) – 
(prevalence in 1992)]/13. 

The decision to apply a linear in-
creasing trend in obesity prevalence was 
justified by observing the same linear 
trend from the existing local data (5–9) 
during 1992–2005 in almost all age 
groups of both sexes. Furthermore, the 
assumption was supported by the recent 
estimates of trends in mean BMI by the 
GBD study (3), which also showed a 
linear increasing trend in mean BMI of 
both sexes in Saudi Arabia across the 
years 1980, 1990, 2000 and 2008.

The overall annual prevalence for 
each sex was calculated by dividing the 
weighted average of the prevalence rates 
of all age groups by the size of Saudi 
population  aged  25–64  years  (men 
versus women), as obtained from the 
population statistics published by the 
Central Department of Statistics and 
Information (10).

Results

Trends in obesity prevalence 
from 1992–2005
Table 2 summarizes the age- and sex-
specific prevalence of obesity among 
adults aged 25–64 years in Saudi Arabia 
over the period 1992–2005, after apply-
ing the assumptions described earlier 
to the data from the 5 studies. In men, 
the prevalence increased from around 
10.1%  to 27.1%  in  those  aged 25–34 
years, and from 12.9% to 31.0% in the 

age group 55–64 years. In comparison, 
the prevalence rates among women 
were higher across all age groups. For 
example, obesity prevalence increased 
from 16.1% to 39.5% in those aged 
25–34 years, and from 22.8% to 53.2% 
in the age group 55–64 years

The estimated average annual rates 
of increase for each sex and age group 
are also shown in Table 2. The highest 
rate of increase was 1.9% for men aged 
35–44 years, and 3.1% for women aged 
45–54 years. On  the other hand,  the 
smallest rate of increase was around 
1.5%  for men  aged 25–34 years,  and 
2.1% for women in the same age group.

Projections of adult obesity 
prevalence from 2006 
onwards
Table 3 presents the trends and future 
projections of age- and sex-specific 
prevalence of obesity from 1992–2022, 
assuming a linear increasing trend. Over 
the 30-year period from 1992–2022, 
the prevalence of obesity was projected 
to increase markedly (by more than 
200%) in all age groups of men and 
women  aged 25–64  years. However, 
women had much higher projected 
prevalence rates than men, particularly 
in  the  age  groups 35–44,  45–54  and 
55–64 years.  It  can be noted  that  the 
increase in obesity prevalence for both 
sexes was steeper between 1992 and 
1997 than that of the other years.

Table 2 Prevalence of obesity and annual rate of increase in prevalence from the selected studies in Saudi Arabia after 
adjustment for age groups and year periods 

Study (ref.) Year/ 
midpoint 
of period

Men Women

25–34 yrs 35–44 yrs 45–54 yrs 55–64 yrs 25–34 yrs 35–44 yrs 45–54 yrs 55–64 yrs

Obesity prevalence (%)

 Al-Nuaim et al. (5) 1992 10.1 14.0 14.2 12.9 16.1 25.1 25.8 22.8

 Warsy & El-Hazmi (9) 1993 12.5 17.6 17.8 16.4 20.1 31.5 32.4 28.7

 Al-Nozha et al. (7) 1997 25.2 27.8 29.1 25.0 40.2 45.2 48.1 42.5

 WHO STEPwise (6) 2005 27.1 34.5 32.9 31.0 39.5 54.7 58.8 53.2

Average annual rate of 
increase in obesity (%) – 1.5 1.9 1.7 1.7 2.1 2.8 3.1 2.8
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Organization that the total food supply 
in Saudi Arabia increased from 2797 to 
3076 kcal/capita per day between 1992 
and 2009 (11). 

The observed and projected preva-
lence rates of obesity were much higher 
across all age groups of adult women 
than those of men, although the rela-
tive increases in prevalence between 
1992 and 2022 were extremely high (> 
200%) in both sexes. This is generally 
consistent with data published by the 
WHO Regional Office for the Eastern 
Mediterranean, which clearly showed 
a significantly higher prevalence of 

Figure 1 illustrates the trends and 
future projections of the overall obesity 
prevalence among adult men and wom-
en in Saudi Arabia during 1992–2022. 
The overall prevalence of obesity was 
projected to increase from around 12% 
in 1992  to 41% by 2022  in men,  and 
from 21% to 78% in women.

Discussion

This study presents the trends in adult 
obesity prevalence in Saudi Arabia and 
provides reasonable projections of the 

likely future levels. The prevalence data 
used in this study were derived from 
large nationwide population-based 
surveys that were representative of 
the Saudi population. These surveys 
showed that the prevalence of obe-
sity increased markedly across all age 
groups of adult men and women be-
tween 1992 and 2005. We projected 
that obesity prevalence will continue 
rising in both sexes up to 2022, which 
appears to correlate with the increas-
ing trend in energy intake of the Saudi 
population. It has been estimated by the 
United Nations Food and Agriculture 

Figure 1 Trends and future projections of the prevalence of obesity among adult men and women in Saudi Arabia, 1992–2022
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Table 3 Trends and future projections of the age- and sex-specific prevalence of obesity among adult men and women in 
Saudi Arabia, 1992–2022

Year Obesity prevalence (%)

Men Women

25–34 yrs 35–44 yrs 45–54 yrs 55–64 yrs All 25–34 yrs 35–44 yrs 45–54 yrs 55–64 yrs All

1992 10.1 14.0 14.2 12.9 12.0 16.1 25.1 25.8 22.8 20.7

1997 25.2 27.8 29.1 25.0 26.6 40.2 45.2 48.1 42.5 43.1

2002 26.4 32.0 31.5 28.8 29.3 39.8 51.1 54.8 49.2 46.3

2007 27.9 35.8 34.0 32.0 32.0 41.2 57.8 62.4 56.2 51.1

2012 30.1 39.2 37.1 34.8 35.1 45.7 66.3 72.5 64.5 58.7

2017 32.4 43.0 40.4 37.8 38.2 50.7 76.0 84.3 74.1 67.5
2022 34.9 47.1 44.0 41.0 41.4 56.3 87.1 97.9 85.0 77.6
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obesity in adult women in almost all 
countries of the Region (12,13).

The large sex differences in the 
prevalence of obesity in Saudi Arabia 
(and other EMR countries) have been 
attributed mainly to the greater seden-
tary lifestyle patterns among women 
than men. For instance, the reported 
prevalence of sufficient physical activ-
ity (at least 150 minutes per week) in 
the Gulf Cooperation Council (GCC) 
countries is significantly lower among 
adult women (26.3–28.4%)  than men 
(39.0–42.1%) (14). These prevalence 
rates of sufficient physical activity are 
much lower than those reported in 
developed countries, such as Australia 
(15) and the United States of America 
(16), as well as neighbouring EMR 
countries such as Egypt (17). This can 
be explained by the unique cultural 
context of the GCC countries, which 
poses constraints on the physical activ-
ity of women. For most women, social 
conventions lead to restrictions on their 
activities outside the home, limited op-
portunities to attend gyms and health 
clubs, as well as a high dependency on 
automobiles and domestic maids.

The assumptions used in this study 
are consistent with similar assumptions 
used and validated in previous projec-
tion studies in different settings. For 
example, the assumption of the period 
midpoint for data sources that cover 
multiple years was used by the most 
recent GBD study (3). In addition, the 
sex ratio assumption was used by the re-
cent study of the International Diabetes 
Federation to estimate the global preva-
lence of diabetes (18). In that study, 
if data were not available for one sex, 
prevalence ratios from other sources 
were used. Furthermore, applying lin-
ear increasing trends in prevalence of 
obesity were used by some previous 
studies, such as that of Zaninotto et al., 
who calculated the rate of increase in 
adult obesity in the United Kingdom 
between 1993 and 2004 and assumed 
that such a rate will remain constant un-
til 2012 (19). However, it is important 

to mention that the results of our study 
represent future predictions that are 
conditional on the assumptions made 
and should not be considered as scien-
tific facts.

There are some published studies 
which have provided useful information 
on the trends in obesity prevalence and 
BMI in Saudi Arabia (20–22). How-
ever, none of these studies attempted 
to make future projections of obesity 
prevalence. In addition, some of these 
studies explored the trends in children 
and adolescents (not adults), and 
covered only particular regions of the 
country. In contrast, our study has the 
advantage of offering future projections 
of adult obesity prevalence at the na-
tional level and not only of exploring 
the trends from existing data. This is 
particularly important for public health 
planning, setting preventive strategies 
and allocation of resources.

However, our study has some po-
tential limitations. First, we projected 
the future obesity prevalence in Saudi 
Arabia assuming a linear increasing 
trend with the same rate of increase 
as that observed in national surveys 
between 1992 and 2005. Neverthe-
less, these surveys were not carried out 
by the same group/organization and 
therefore variations in the reported 
results across years would be expected. 
For instance, the rate of increase in 
obesity prevalence between 1992 
and 1997 was much higher than that 
of the other years. If that trend were 
correct, it would be consistent with 
recently emerging evidence that the 
total prevalence of adult obesity (BMI 
≥ 30 kg/m2) in the United States 
(23) and several European (24) and 
Asian (25) countries has started to 
show stability or slowing/levelling off 
in the last 10–13 years. The causes of 
such levelling off in the global obesity 
prevalence trends in recent years are 
not completely understood, and are 
mentioned for further analysis (25). 
In Saudi Arabia, there are no sufficient 
periodic surveys that reliably measure 

the rate of that potential slowing in 
obesity prevalence trends. Hence, in 
the absence of such data, we used an 
uncomplicated assumption to project 
the future prevalence (linear increase). 
Our assumption was based mainly on 
the observed trends (5–9) and the 
recent GBD estimates of BMI trends 
in Saudi Arabia (3), which showed 
linear increasing trends in both men 
and women between 1980 and 2008. 
However, it is important to mention 
that our main aim was not to provide 
precise projections of the adult obesity 
prevalence in Saudi Arabia, but to pre-
dict the future picture if the currently 
observed trends continued. 

Secondly, obesity was defined us-
ing only the BMI measurement in all 
national surveys utilized in this study. 
Therefore, some cases of central obesity 
in which the BMI is < 30 kg/m2 might 
be missed, leading to underestimates 
of the true burden of obesity in Saudi 
Arabia.

Thirdly, we did not estimate the 
trends and projections of obesity for 
those aged ≥ 65 years, as data for these 
age groups from the existing national 
surveys were scarce and patchy.

Nevertheless, the results from this 
study have important implications for 
public health policy planning in Saudi 
Arabia. The substantial increases in the 
forecasted obesity prevalence among 
adult men and women over the next 
decade necessitate urgent implementa-
tion (or follow up) of relevant, effective 
strategies to tackle these rising levels 
(26,27). 

Conclusion

Adult obesity is a major public health 
problem in Saudi Arabia, and if the cur-
rently observed trends continue, the 
levels are expected to rise substantially 
over the next decade. Effective national 
strategies are needed to reduce or halt 
the projected rise in obesity prevalence.
Competing interests: None declared.
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ABSTRACT Physical inactivity is a public health problem in Saudi Arabia. A cross-sectional study was carried out to 
evaluate the pattern of physical activity, predictors of physical inactivity and perceived barriers to physical activity among 
health college students in King Khalid University. A total of 1257 students (426 males and 831 females) were recruited. 
The Arabic short form of the International Physical Activity Questionnaire was used. Overall, 58.0% of the students 
were physically inactive. Only 13.4% of the students performed vigorous physical activity, 14.8% moderate-intensity 
physical activity and 29.9% walking activities which met World Health Organization criteria of health-enhancing physical 
activities. The prevalence of inactive leisure time was 47.5%. The independent predictors of physical inactivity were non-
membership of sports clubs and being a medical student. The top reported barrier to physical activity among inactive 
students was time limitations (51.3%). Overcoming perceived barriers may increase physical activity among students.

ــرب  ــوب غ ــة يف جن ــات الصحي ــالب الكلي ــني ط ــدين ب ــاط الب ــة النش رة ملامرس ــوَّ ــق املتص ــدين والعوائ ــول الب ــم اخلم تقيي
ــعودية ــة الس ــة العربي اململك

نبيــل جوزيــف عــوض اهلل، أمحــد يوســف أبــو اليزيــد، مرفــت حســنني عــيل حســنني، شــمس النهــار خليــل، رازيــة أفتــاب، إينــاس إبراهيــم جــاب اهلل، 
أمحــد عبــد الرمحــن حمفــوظ

ــة الســعودية. فقــد أجريــت دراســة مســتعرضة لتقييــم طــراز النشــاط البــدين  ــة عامــة يف اململكــة العربي اخلالصــة: يعتــر اخلمــول البــدين مشــكلة صحي
رة ملامرســة النشــاط البــدين بــني طــالب الكليــات الصحيــة يف جامعــة امللــك خالــد. وقــد تطــوع مــا جمموعــه  واملنبئــات باخلمــول البــدين والعوائــق املتصــوَّ
1257 طالبــًا )426 مــن الذكــور و831 مــن اإلنــاث(. واســتخدم النمــوذج القصــري باللغــة العربيــة مــن االســتبيان الــدويل للنشــاط البــدين. وقــد كان إمجــايل 

ــًا متوســط الشــدة، و29.9 % أنشــطة  ــًا، و14.8 % نشــاطًا بدني ــًا قوي ــؤدون نشــاطًا بدني ــًا 58.0 %. وكان 13.4 % فقــط مــن الطــالب ي الطــالب اخلاملــني بدني
زة للصحــة. وكان انتشــار وقــت الفــراغ غــري النشــط 47.5 %. وشــملت املنبئات املســتقلة  مــي تفــي بمعايــري منظمــة الصحــة العامليــة لألنشــطة البدنيــة املعــزِّ
باخلمــول البــدين: عــدَم العضويــة يف أنديــة رياضيــة وكــون الشــخص طالــب طــب. وكان العائــق األول مــن العوائــق التــي ُذكــرت للنشــاط البــدين بــني 

رة قــد يزيــد مــن النشــاط البــدين بــني الطــالب. الطــالب اخلاملــني ضيــَق الوقــت )51.3 %(. وخلــص الباحثــون إىل أن التغلــب عــى العوائــق املتصــوَّ

Évaluation de la sédentarité et des obstacles perçus à l'activité physique chez des étudiants en santé dans le 
sud-ouest de l'Arabie saoudite

RÉSUMÉ La sédentarité constitue un problème de santé publique en Arabie saoudite. Une étude transversale 
a été menée auprès d'étudiants en santé de l'Université King Khalid pour évaluer les caractéristiques de leur 
pratique d'une activité physique, les facteurs prédictifs de la sédentarité et les obstacles perçus à cette activité. 
Au total, 1257 étudiants (426 hommes et 831 femmes) ont été recrutés. La version abrégée en langue arabe du 
questionnaire mondial sur la pratique d'activités physiques a été utilisée. Globalement, 58,0 % des étudiants 
avaient des comportements sédentaires. Seuls 13,4 % des étudiants pratiquaient une activité physique d'intensité 
vigoureuse, 14,8 % une activité physique d’intensité modérée et 29,9 % pratiquaient des activités de marche 
satisfaisant aux critères de l'Organisation mondiale de la Santé relatifs à l'activité physique bénéfique pour la 
santé. La prévalence des loisirs sédentaires était de 47,5 %. Les facteurs prédictifs indépendants de la sédentarité 
étaient l'absence d'adhésion à un club de sport et le fait d'être étudiant en médecine. L'obstacle principal à 
la pratique d'une activité physique indiqué chez les étudiants sédentaires était le manque de temps (51,3 %). 
Surmonter les obstacles perçus permettrait d’accroître la pratique d'une activité physique chez les étudiants.
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Introduction

Physical inactivity has been identified 
as the fourth leading risk factor for 
global mortality (accounting for 6% 
of deaths globally) (1). Most of the 
important risk factors for noncom-
municable diseases (NCDs) are 
closely related to inappropriate diet 
and physical inactivity (2), World 
Health Organization (WHO) recom-
mendations are for adults aged 18–64 
years to do at least 150 minutes of 
moderate-intensity aerobic physical 
activity throughout the week or at 
least 75 minutes of vigorous-intensity 
aerobic physical activity throughout 
the week or an equivalent combination 
of moderate- and vigorous-intensity 
activity in order to improve cardiores-
piratory and muscular fitness and bone 
health and to reduce the risk of NCDs 
and depression (3). Despite the well-
documented evidence regarding the 
negative health consequences of physi-
cal inactivity, the majority of adults do 
not meet the recommended physical 
activity guidelines (4).

The economic growth surge in 
Saudi Arabia in recent years means that 
the country faces challenges to com-
bat chronic health problems related 
to diet, sedentary lifestyles and other 
behaviour changes associated with af-
fluence. These changes, together with 
developments in city planning that 
require the use of automobiles for all 
trips (5), may be leading to physical 
inactivity and a low level of physical 
fitness (6). Available data from studies 
conducted in Saudi Arabia suggests a 
high prevalence (43.3–99.5%) of physi-
cal inactivity among Saudi children and 
adults (7–10).

Assessment of physical activity us-
ing objective measures may provide 
better estimation about population 
health status and, in turn, provide 
evidence to policy-makers to inform 
changes in policy and culture (2). 
Several studies have indicated that 
university students’ physical activity 

patterns are likely to be important in-
fluences on habitual physical activity 
throughout adult life (11,12). About 
84% of  those who exercised regularly 
at university were still physically active 
5 or 10 years later. Also, more than 
80% of physically inactive university 
students maintained a sedentary life-
style afterwards (13). The importance 
of addressing such problems specifi-
cally among health college students 
is related mainly to the fact that they 
are the future health-care providers 
and have an important role in health 
promotion and dissemination of 
healthy lifestyle to the public. Also, 
understanding common barriers to 
physical activity and creating strategies 
to overcome them may help make 
physical activity part of their daily life 
(14).

The objectives of this study were to 
assess the levels and pattern of physical 
activities among students in health col-
leges, study the predictors of physical 
inactivity and investigate the perceived 
barriers of physical activity among stu-
dents at King Khalid University (KKU), 
Saudi Arabia.

Methods

Study setting
The study was carried out in the health 
colleges of KKU, in both male and 
female campuses, 1 month before 
the examination in the academic year 
2012–2013. KKU is one of the biggest 
public universities in the south-western 
region of Saudi Arabia. The male and 
female campuses in KKU comprise 5 
health colleges. A total of 2000 students 
were enrolled in all health colleges in 
2012–13. The academic year in KKU is 
divided into 2 levels. Students in levels 1 
and 2 are not related to health colleges, 
rather they taught in science colleges, 
so that they were not included in the 
current study. The study was approved 
by the research committee at KKU. 
Written approval was obtained from the 

authorities of each college to conduct 
the survey.

Study design and sampling
A cross-sectional study was conducted 
on a representative sample of students 
randomly selected from health colleges 
through stratified cluster sampling. The 
sample size was calculated (15) using 
an anticipated population proportion 
of physical inactivity of 50% and with 
an absolute precision of 3% at 95% 
confidence, the minimal sample size 
required for the study was estimated 
to be 1068 students. To account for 
possible non-response, a total sample of 
1200 students was initially planned to 
be included in the present study.

The target population were male 
and female students of health colleges 
in KKU. These include the colleges of 
medicine, pharmacy, dentistry, nursing 
and applied medical science. In each 
college students were stratified into the 
different academic levels. From each 
level a section or group (cluster) was 
randomly chosen by simple random 
sampling. All students in the chosen 
clusters were  included. A  total of 1450 
students were registered in the chosen 
clusters. The response rate was 85.6% 
(1257/1450). Reasons  for non-partic-
ipation were absence during the study 
period (3.6%), incomplete question-
naires (8.5%) and lack of interest in 
the study (3.3%). Nine students with 
chronic disease or disability were ex-
cluded. This was determined as self-
reported by students.

Study tools
An anonymous, self-administered 
questionnaire was used to collect data 
regarding the following: sociodemo-
graphic characteristics (age, sex, college, 
education, occupation of father and 
mother and family income); member-
ship of sports club or participating in 
university sports activities; self-reported 
level of physical activity; self-perceived 
barriers to physical activity; and amount 
of leisure time spent as inactive.
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Physical activity was assessed us-
ing the official Arabic short version 
of the International Physical Activity 
Questionnaire (IPAQ) (16). IPAQ 
short form is an instrument designed 
primarily for population surveillance 
of physical activity among adults (age 
range 15–69 years) (17). This ver-
sion provides detailed information for 
evaluation purposes. The reliability 
and validity of the questionnaire were 
first  tested  across  12  countries  (14 
sites) in 2000. The findings suggest 
that it has acceptable properties for 
use in many settings and in different 
languages, and is suitable for national 
population-based prevalence studies 
of participation in physical activity 
(18,19). The Arabic version has been 
validated and used by several studies 
among the Saudi Arabia adult popula-
tion (7,8). The short form of IPAQ 
used in the present study has 7 items 
providing information on time spent 
walking, in vigorous- and moderate-
intensity physical activities and in sed-
entary activity during the previous 7 
days. IPAQ defines moderate physi-
cal activities as those that produce a 
moderate increase in respiration rate, 
heart rate and sweating for at least 10 
min duration. This is equivalent to 3–6 
metabolic equivalents (MET) based 
on the compendium of physical activ-
ity (20). Vigorous physical activities 
are defined as those producing vigor-
ous increases in respiration rate, heart 
rate and sweating for at least 10 min 
duration. The metabolic equivalent 
value is above 6 MET (20). Before 
students had answered the questions, 
they were asked to think about all the 
vigorous and moderate activities that 
they had done in the previous 7 days 
during work, transport, household, 
yard/garden and leisure/sports.

A list of possible barriers to physical 
activity as suggested by El-Gilany et al. 
(21) was used to examine these barri-
ers among Saudi university students.

Inactive leisure time was consid-
ered among individuals who did not 

participate in regular physical activities 
or just described sedentary behaviours 
in their leisure time (activities such 
as computer activities, computer and 
video games, reading, listening to the 
radio or watching television) (22).

Data collection
After obtaining approval for data collec-
tion, the researchers introduced them-
selves to the students in each cluster 
and informed them about the aim of the 
study and about guarantees of anonym-
ity and confidentiality. Students were 
allowed to respond in their own time 
and in private. Each student spent about 
10 min in completing the questionnaire. 
Participation was entirely on voluntary 
basis after giving verbal consent.

Data entry and analysis
Physical activity scores and levels were 
calculated according to the guidelines 
for data processing and analysis of the 
IPAQ. MET-min per week for each 
of walking, moderate- and vigorous 
intensity activities were calculated as 
follows: walking = (3.3 × walking min 
× walking days); moderate activity = 
(4.0 × moderate activity min × moder-
ate activity days); vigorous activity = 
(8.0 × vigorous activity min × vigorous 
activity days). Physical activity levels 
were also classified into 3 categories: 
inactive, minimally active and health-
enhancing physically active, according 
to the scoring system provided by 
IPAQ (19). Vigorous and moderate 
physical activities for each subject were 
also classified as meeting or not meet-
ing WHO criteria for physical activity 
for health (23).

The data were then analysed us-
ing SPSS, version 16. Continuous data 
were presented as mean and standard 
deviation (SD) and compared using 
Student t-test and Mann–Whitney-U 
test for parametric and nonparametric 
data respectively. In categorical data, 
the chi-squared test was used for com-
parison between groups. Significant 
factors predicting physical inactivity 

on bivariate analysis were entered into 
multivariate logistic regression analysis 
to find out the independent predic-
tors of physical inactivity. Odds ratios 
(OR) and their 95% confidence inter-
val (CI) were calculated. P < 0.05 was 
considered statistically significant.

Results

The age of participating students 
ranged from 17 to 25 years, with a 
mean of 20.1 (SD 1.4) years. They were 
proportionally distributed across the 
different levels of health colleges in 
KKU. Of the 1257 participants 66.1% 
were females.

Pattern of physical activities
According to the IPAQ scoring sys-
tem, 58.0% of students were physically 
inactive and only 29.1% and 12.9% of 
the students had moderate and high 
intensity physical activities respec-
tively, with no statistically significant 
difference between males and females. 
Of the students 20.8% performed vig-
orous intensity activities for more than 
10 min/week and only (13.4%) per-
formed vigorous activities that meet 
with WHO criteria. Male students 
were highly significantly more likely 
to participate in vigorous activities 
compared with females (P < 0.001). 
For moderate intensity activities, 
30.9% of students performed these for 
more  than 10 min/week  and 14.8% 
according to WHO criteria, with no 
significant difference by sex (P < 0.05). 
About half  of  the  students  (48.8%) 
performed more than 60 min walking 
activities per week with no statisti-
cal significant difference between the 
sexes. Only 29.9% performed walk-
ing activities that met WHO criteria, 
significantly more females than males 
(P < 0.05). The mean prevalence of 
inactive leisure time was higher in 
males [55.5% (SD 20.8%)] compared 
with females [44.8% (SD 22.5%)] (P < 
0.001) (Table 1).
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Predictors of physical 
inactivity
In bivariate analysis, type of college 
and non-participation in university 
sports clubs were significant predictors 
of physical inactivity (Table 2). The 
independent predictors of physical in-
activity as revealed by logistic regression 
analysis are presented in Table 3. Non-
membership of sports clubs was the 
greater risk for physical inactivity (OR 
= 3.45; 95% CI: 1.56–7.66). Students of 
the college of medicine were more likely 
to be physically inactive (OR =2.69; 
95% CI: 1.93–3.76), while students 
of dentistry were the least likely to be 
physically inactive.

Barriers to physical activity
Presence of at least 1 perceived barrier to 
physical activity was reported by 74.9% 
of physically inactive students, and the 
average number of perceived barriers 
was  significantly  higher  [4.36  (SD 
4.66)]  among  them  compared  with 
physically active students [3.15 (SD 
4.56)]. The significant barriers among 
physically inactive students were: time 
limitations (51.3%); lack of accessible 

and suitable sports places (31.1%); have 
other important priorities (28.1%); lack 
of friends to encourage (27.8%); lack of 
support and encouragement from oth-
ers (23.2%); lack of safe sporting places 
(22.8%); lack of motivation (19.6%); 
high cost (17.7%); not being interested 
in sports (18.5%); lack of sports skills 
(17.8%); feeling tired on physical activ-
ity (15.8%) and ignorance about the 
benefits of sports (9.3%) (Table 4).

Discussion

The present study showed that more 
than half of health college students were 
physically inactive and only 12.1% were 
highly active. These results are consist-
ent with the results reported by previous 
studies in Saudi Arabia (5,7,10,24,25). 
Other countries of the Gulf region also 
showed a high prevalence of physical 
inactivity. For example, a Kuwait study 
reported a prevalence of physical inac-
tivity of 34% and 55% among male and 
female university students respectively 
(26). Regarding other Arab countries, 
in Egypt only 11.3% of students at the 

University of Mansoura were physical 
inactive (21) and at the University of 
Alexandria one-third were physically 
inactive (27). In a Lebanese study about 
26.4% of university  students  reported 
engaging in physical exercise (28). 
Elsewhere, about one-third of Chinese 
and Brazilian university students were 
physically inactive (29, 30). Makrides et 
al. reported that fewer than half of uni-
versity students in Canada participated 
in exercise 3 or more times per week 
(31). A previous study in the USA re-
ported that 17% of university students 
were physically inactive (32).

Although health-enhancing physical 
activities play an important role in low-
ering the risk of chronic diseases (33), 
and should be prioritized in the lives 
of health college students, the current 
study  revealed  that only 13.4%, 14.8% 
and 29.9% of the students performed 
vigorous intensity, moderate intensity 
and walking activities that meet WHO 
criteria of health-enhancing physical 
activities. A previous study in Saudi Ara-
bia reported that only 15% of female 
university students performed vigorous 
intensity activities meeting the WHO 

Table 1 Pattern of self-reported physical activities among health college students

Pattern of physical activities Males
(n = 426)

Females
(n = 831)

Total 
(n = 1257)

Test of 
significance

P-value

No. % No. % No. %
Physical activity level

High 60 14.1 102 12.3 162 12.9

χ2 = 1.1 > 0.05Moderate 126 29.6 240 28.9 366 29.1

Low 240 56.3 489 58.8 729 58.0

Vigorous activities
≥ 10 min/week 114 26.8 148 17.8 262 20.8 χ2 = 13.6 > 0.001

≥ 75 min/weeka 83 19.5 85 10.2 168 13.4 χ2 = 20.8 > 0.001
Moderate activities

≥ 10 min/week 124 29.1 264 31.8 388 30.9 χ2 = 0.93 > 0.05

≥ 150 min/weeka 64 15.0 122 14.7 186 14.8 χ2 = 0.26 > 0.05

Walking
≥ 60 min/week 194 45.5 419 50.4 613 48.8 χ2 = 2.68 > 0.05

≥ 150 min/weeka 109 25.6 267 32.1 376 29.9 χ2 = 5.75 > 0.05

Mean (SD) % leisure time 
spent inactive 55.5 (20.8) 44.8 (22.5) 47.5 (21.2) Z = 6.48 > 0.001

aMeets World Health Organization recommendations. 
SD = standard deviation.
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criteria (10). These values were notice-
ably lower than that those reported in 
developed countries. The National Col-
lege Health Risk Behavior Survey in 
the United States of America (USA) 
reported  that 42% of  college  students 
participated in vigorous activity that 
met WHO criteria, while an additional 
20% participated in moderate activity 
(34). Staten et al. reported that 39% and 
41% of university  students were vigor-
ously and moderately physically active 
(35). National statistics also show that 
in many countries at least one-quarter of 
all young people are deemed physically 
inactive (36).

The high prevalence of inactivity 
among university students in Saudi Ara-
bia may be explained by a reliance on 
cars rather than walking or bicycling 
for short-distance travel (including 
trips to and from university), sedentary 
lifestyles and the limited quality physi-
cal education programmes in schools, 
especially for women (5).

It is now recognized that sedentary 
behaviours are associated with harmful 
health outcomes that are different from 
those attributable to the lack of physical 
activity (37). The current study revealed 
that the health college students had a 
high prevalence of inactive leisure time 
(47.5%). This was markedly higher than 
the average among university students 
of 32 countries with different cultural 
and economic development factors, 
averaging 23% (north-western Europe 
and USA), 30% (central and eastern 
Europe), 39% (Mediterranean), 42% 
(Pacific  Asia)  and  44%  (developing 
countries) (38). This variation in the 
level of physical inactivity between dif-
ferent countries is a reflection of socio-
economic developments, technology 
and urbanization. The reasons for the 
observed higher prevalence of inactive 
leisure time may be explained in terms 
of a trend towards rapid economic de-
velopment and replacement of an active 
lifestyle with an increasing frequency of 
sedentary routines in daily life in Saudi 
Arabia (7). Watching television was 

Table 2 Bivariate analysis for predictors of physical inactivity

Predictor Total Physically inactive OR (95% CI)

No. No. %
Age (years)

> 20 1019 584 57.3 Ref.

20+ 238 145 60.9 1.16 (0.870–1.55)

Sex

Male 426 240 56.3 Ref.

Female 831 489 58.8 1.11 (0.87–1.40)

College

Dentistry 195 77 39.5 Ref.

Medical 644 416 64.6 2.80 (2.01–3.89)

Pharmacy 174 102 58.6 2.17 (1.43–3.29)

Applied Sciences 182 102 56.0 1.95 (1.30–2.94)

Nursing 62 32 51.6 1.63 (0.92–2.91)

Level

3–4 291 158 54.3 Ref.

5–6 339 196 57.8 0.81 (0.46–1.44)

7–8 389 230 59.1 0.94 (0.54–1.65)

9–10 179 110 61.5 0.99 (0.57–1.73)

11–12 59 35 59.3 1.09 (0.67–1.99)

Father’s education

Below secondary 513 309 60.2 1.24 (0.97–1.60)

Secondary 232 139 59.9 1.23 (0.90–1.68)

Above secondary 512 281 54.9 Ref.

Mother’s education

Below secondary 824 473 57.4 0.96 (0.72–1.30)

Secondary 203 122 60.1 1.08 (0.73–1.58)

Above secondary 230 134 58.3 Ref.

Father’s work

Professional/semi-
professional 523 306 58.5 Ref.

Military/police 396 233 58.8 1.01 (0.78–1.32)

Other 96 49 51.0 0.74 (0.48–1.14)

Died/retired/not working 242 141 58.3 0.99 (0.73–1.35)

Mother’s work

Housewife 943 556 59.0 1.17 (0.90–1.51)

Working outside home 314 173 55.1 Ref.

Income

Able to save 509 297 58.3 Ref.

Sufficient 649 372 57.3 0.96 (0.76–1.21)

Insufficient 99 60 60.6 1.01 (0.71–1.70)

Family size

> 6 460 284 61.7 1.48 (0.98–2.23)

6–12 682 385 56.5 1.19 (0.80–1.77)

> 12 115 60 52.2 Ref.

Sports club membership

Yes 33 9 27.3 Ref.

No 1224 720 58.8 3.81 (1.77–8.26)

OR = odds ratio; CI = confidence interval; Ref. = reference group.
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found to be the most predominant 
leisure-time pursuit among youth in the 
south-western region of Saudi Arabia. 
About 38% of the youth watched televi-
sion for more than 3 hours per day (39).

In the present study females were 
less likely to engage in vigorous physical 
activity than were males. The same find-
ing has been reported by many studies 
in different cultures and different age 
groups (4,5,25,29,38,40,41). In many 
traditional communities, females face 
social pressures that have historically 
linked physical power and athleticism 
to maleness: femininity is not consist-
ent with vigorous activity and sports. 
Also, cultural norms and values in 
Saudi Arabia are more permissive for 
boys to practise physical activity and 
restrict females to the domestic domain 
(5,23,42).

Analysis of the risk factors for physi-
cal inactivity using regression analysis 
revealed that non-membership of a 
sports club was a significant predictor 
of physical inactivity. Similar results 
have been reported in Egypt, USA and 
Hong Kong (21,30,43), because daily 
participation of university and com-
munity sports facilities play a crucial role 
in encouraging students to participate 
in physical activity, as the students usu-
ally do not have a full daily schedule of 
studies (44).

Being a student in the college of 
medicine was found to be associated 
with a high risk of physical inactivity. 

This is in accordance with a study from 
Egypt (21). Heavy academic study was 
considered to be one of the barriers to 
participation in physical activity in a 
university population in China (45). 
On the other hand, age, study level, 
parent’s education and job and family 
income were not significant predictors 
of physical inactivity. Regarding family 
income and socioeconomic standard, 
there is a controversy about their effect 
on physical activity level. While some 
studies reported that low socioeconom-
ic status was associated with sedentary 
behaviour and low levels of physical 
activity (46), other studies found that 
high socioeconomic status was as-
sociated with high physical inactivity 
(30,35). When considering the effect of 
parent’s education on physical activity 
level, in contrast to our findings a posi-
tive correlation was observed between 
degrees of parents’ education and levels 
of physical activity in several studies 
(10,21,30). While the present study did 
not find significant relation between age 
and physical activity, previous studies 
have reported a considerable decline in 
physical activity levels, especially among 
adolescent females in some of the major 
cities in Saudi Arabia (24).

The majority of the physically inac-
tive students perceived the existence of 
at least 1 barrier to physical activity. The 
significant barriers reported by physi-
cally inactive students were: personal 
factors, such as time limitations, having 

other important priorities, being not 
interested in sports, lack of motivation, 
lack of sport skills and ignorance about 
the benefits of sports; environmental 
factors, such as lack of accessible and 
suitable sports place, lack of safe sport-
ing places as well as their high cost; and 
social factors which were lack of support 
from friends and family. Lack of time 
due to lesson schedules, parents giving 
academic success priority over exercise, 
lack of time due to family and social 
commitments was considered as a sig-
nificant barrier to physical activity by 
several studies (21,37,46,47). Environ-
mental factors such as sports facilities, 
the public transport system, climate 
and campus safety are considered to 
be important determinants of physical 
activity. Also, social support and en-
couragement, especially from families 
and friends, are significant contributors 
to physical activity for both male and 
female students (21,44).

The observed high prevalence of 
physical inactivity among health college 
students should give a warning sign to 
the health authorities especially when 
taking into account that more than 80% 
of physically inactive university students 
also maintained a sedentary lifestyle 
(13) and that physical inactivity causes 
6–10% of the major NCDs of coronary 
heart disease, type 2 diabetes and breast 
and colon cancers. Furthermore, this 
unhealthy behaviour causes 9% of pre-
mature mortality (48). There should be 
a clear preventive strategy to eliminate 
physical inactivity in order to increase 
life expectancy and minimize the risk 
of NCDs

Conclusions

This study highlights an important issue 
for the health and welfare of the health 
college students in the south-western 
region of Saudi Arabia: the observed 
high prevalence of physical inactivity 
and inactive leisure time. Public health 
authorities in Saudi Arabia should 

Table 3 Logistic regression analysis of independent predictors of physical 
inactivity among health college students 

Predictors β P-value OR (95% CI)

No sports club membership 1.24 > 0.05 3.45 (1.56–7.66)

College

 Density – – Ref.

 Medical 0.99 > 0.001 2.69 (1.93–3.76)

 Pharmacy 0.70 > 0.001 2.02 (1.33–3.07)

 Applied Sciences 0.60 > 0.05 1.83 (1.21–2.76)

 Nursing 0.42 > 0.05 1.52 (0.85–2.71)

Constant 1.595 > 0.001

OR = odds ratio; CI = confidence interval; Ref. = reference group.
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continue their efforts to raise popula-
tion awareness about the benefits of 
physical activity and healthy lifestyles 
for the prevention of chronic diseases 
and the improvement of quality of life. 
There is a need for clear,  al guidelines for 
practising physical activity by university 
students. Public and university facilities 
for sports and exercise should be es-
tablished for both males and females. 
University curricula should include 
the opportunity for all students to par-
ticipate in physical activity. Lowering 
the academic burden will give students 

Table 4 Self-perceived barriers to physical activity and sports among physically active and inactive health college students 

Variable Physically active
(n = 528)

Physically inactive
(n = 729)

P-value

No. % No. %

Reported at least one barrier 270 51.1 546 74.9 0.001

Barriers reported

Time limitations 192 36.4 374 51.3 0.001

Lack of accessible and suitable sports places 124 23.5 227 31.1 0.002

Lack of safe sports places 87 16.5 166 22.8 0.004

Lack of support and encouragement from others 81 15.3 169 23.2 0.001

Lack of friends to encourage me 91 17.2 203 27.8 0.001

Have other important priorities 101 19.1 205 28.1 0.001

Lack of sports programmes that suit my physical 
fitness 66 12.5 103 14.1 0.227

Not interested in sports 53 10.0 135 18.5 0.001

Lack of motivation 75 14.2 143 19.6 0.007

High cost 54 10.2 129 17.7 0.001

Lack of sports skills 47 8.9 130 17.8 0.001

Fear of failure in sports competition 46 8.7 74 10.2 0.224

Fear of injury 53 10.0 98 13.4 0.07

Fear of deterioration of physical illness 40 7.6 50 6.9 0.65

Nobody to care for my family 62 11.7 101 13.9 0.307

Feeling tired on physical activity 57 10.8 115 15.8 0.01

Ignorance about benefits of sports 31 5.9 68 9.3 0.02

Prefer not to attend sports places 49 9.3 82 11.2 0.304

Lack of or low physical power 61 11.6 100 13.7 0.267

Feeling unable to practise sports adequately 33 6.3 65 8.9 0.09

Objection of parents 41 7.8 72 9.9 0.231

Body cannot tolerate physical activity 41 7.8 77 10.6 0.19

Previous failure in sports competition 30 5.7 57 7.8 0.14

Unsuitable (hot or cold) weather 91 17.2 142 19.5 0.32

Previous bad experience with physical sports activity 47 8.9 73 10.0 0.56

Mean (SD) no. of barriers 3.15 (4.56) 4.36 (4.66) 0.001

SD = standard deviation.

more time to participate in physical 
activity.

The study addresses the problem 
of physical inactivity among health col-
lege students only. A larger study to 
include all colleges may be more in-
formative. Furthermore, there is a need 
for a national study with a representative 
sample to address the issue of physical 
activity/inactivity in university students 
in Saudi Arabia at large. Interventional 
studies may be recommended to as-
sess and improve the cultural and social 
determinants of physical activity.
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Seroprevalence and risk factors for hepatitis B and C 
virus infection in Damietta Governorate, Egypt
A. Edris,1 M.O. Nour,2 O.O. Zedan,2 A.E. Mansour,2 A.A. Ghandour 2 and T. Omran 3

ABSTRACT Hepatitis B and C virus (HBV and HCV) infections remain major public health problems in Egypt and data 
are needed on risk factors for infection. This study determined the prevalence of anti-HCV and HBV surface antigen 
seropositivity in Damietta Governorate, Egypt, and evaluated potential risk factors for infection and the impact of HBV 
vaccination on seroprevalence. A household, cross-sectional study was conducted of 2977 individuals. About 20% were 
vaccinated against HBV. Only 1.1% were infected with HBV and 9.3% with HCV; both infections coexisted in 12 people 
(0.4%) (all unvaccinated). The main risk factors for both HCV and HBV were exposure to dental procedures, surgery, 
stitches, schistosomiasis treatment and contact with infected person. HBV and HCV prevalences in Damietta were lower 
than the national rate, likely due to the routine compulsory HBV vaccination in those aged > 19 years. There is a need to 
educate the general population about HBV and HCV transmission routes and avoidance of risky behaviours.
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االنتشار املصيل وعوامل اختطار العدوى بفريوس التهاب الكبد B و C يف حمافظة دمياط بمرص
عواطف املحمدي إدريس، حممد أسامة نور، عمر عمر زيدان، عيل السيد منصور، أمحد عيل غندور، طارق عمران

اخلالصــة: ال تــزال العــدوى بفــريوَسْ التهــاب الكبــد B و C واحــدًة مــن أكــر مشــاكل الصحــة العامــة يف مــر، وهنــاك حاجــة إىل بيانــات عــن 
عوامــل االختطــار اخلاصــة بالعــدوى. وقــد هــدف الباحثــون إىل حتديــد انتشــار اإلجيابيــة املصليــة لضــد فــريوس التهــاب الكبــد C وللمســتضد 
الســطحي اللتهــاب الكبــد B يف حمافظــة دميــاط بمــر، وإىل تقييــم عوامــل االختطــار املحتملــة بالنســبة للعــدوى وتأثــري التلقيــح ضــد التهــاب 
 .B عــى االنتشــار املصــيل. فتــم إجــراء دراســة منزليــة مســتعرضة لـــ 2977 شــخصًا، كان حــوايل 20 % منهــم ملقحــني ضــد التهــاب الكبــد B الكبــد
فــكان 1.1 %  منهــم فقــط مصابــني بالعــدوى بفــريوس التهــاب الكبــد B و 9.3 % مصابــني بالعــدوى بفــريوس التهــاب الكبــد C، ووجــدت عــدوى 
بكليهــام لــدى 12 مريضــًا )0.4 %( )مجيعهــم غــري ملقحــني(. وكانــت عوامــل االختطــار الرئيســية لــكال الفريوَســنْي HCV و HBV هــي: التعــرض 
إلجــراءات طــب األســنان وللجراحــة والُغــَرز ومعاجلــة داء البلهارســيَّات وخمالطــة شــخص مصــاب بالعــدوى. وكان انتشــار فــريوس التهــاب 
الكبــد B وفــريوس التهــاب الكبــد C يف دميــاط أقــل مــن املعــدل القومــي، ورّبــام كان ذلــك بســبب تأثــري التلقيــح الروتينــي اإللزامــي ضــد التهــاب 
الكبــد B لــدى مــن هــم بأعــامر < 19 عامــًا. ويــرى الباحثــون أن هنــاك حاجــة إىل تثقيــف عامــة النــاس بشــأن طــرق انتقــال العــدوى بفــريوس 

التهــاب الكبــد B وفــريوس التهــاب الكبــد C، وبشــأن جتنــب الســلوكيات املحفوفــة باملخاطــر.

Séroprévalence et facteurs de risque pour l'infection par le virus de l'hépatite B et C dans le gouvernorat de 
Damiette (Égypte)

RÉSUMÉ L'infection par le virus de l'hépatite B et C (VHB et VHC) reste un problème de santé publique majeur 
en Égypte et des données sur les facteurs de risque pour cette infection sont nécessaires. L'étude a permis de 
déterminer la prévalence de la séropositivité à l'antigène de surface du VHB et VHC dans le gouvernorat de 
Damiette (Égypte), et d'évaluer les facteurs de risque potentiels d'une infection ainsi que l'impact de la vaccination 
contre le VHB sur la séroprévalence. Une étude transversale auprès des ménages a été menée impliquant 
2977 personnes. Environ 20 % étaient vaccinés contre le virus de l'hépatite B. Seul 1,1 % était infecté par le virus 
de l'hépatite B et 9,3 % par le virus de l'hépatite C ; les deux infections coexistaient chez 12 patients (0,4 %), 
tous étant non vaccinés. Les interventions dentaires et chirurgicales, les points de suture, le traitement de la 
schistosomiase ainsi que le contact avec des personnes infectées étaient des facteurs de risque majeurs pour 
les deux infections par le virus de l'hépatite B et C. La prévalence du virus de l'hépatite B et C à Damiette était 
inférieure aux taux nationaux, peut-être en raison de l'influence de la vaccination systématique obligatoire 
contre le virus de l'hépatite B chez les moins de 19 ans. Il est nécessaire d'éduquer la population générale aux 
modes de transmission du virus de l'hépatite B et C et aux moyens d'éviter les comportements à risque.
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Introduction

The human hepatitis B and C viruses 
(HBV and HCV) are major health 
problems worldwide and cause a wide 
spectrum of clinical manifestations rang-
ing from an apparently healthy carrier 
state to acute self-limited or fulminant 
hepatitis and later to chronic liver disease 
which is frequently associated with liver 
cirrhosis that ultimately develops into 
hepatocellular carcinoma (the 5th most 
common cancer in the world) (1,2). 
HBV and HCV are biologically different 
viruses. HBV contains a DNA genome 
while HCV is an RNA virus. Their routes 
of transmission are similar, however, 
which raises the possibility of co-infec-
tion and super-infection of hepatocytes 
(3). In hepatitis C the rate of progression 
from chronic hepatitis through cirrhosis 
to cancer is dramatically higher than 
that in hepatitis B. The pathogenesis of 
dual infection and biological interactions 
between HBV and HCV has not yet 
been clearly established (4).

The epidemiology and specific risk 
factors for HBV and HCV infections in 
developing countries are quite different 
from those of developed countries and, 
given the high prevalence of HCV, it is 
of utmost importance to identify risk 
factors for infection so that interven-
tion programmes may be appropriately 
focused (5). In Egypt, the situation is 
especially concerning. Hepatitis B and 
C are major public health problems, and 
will remain so for some time, and the 
prevalence of hepatitis C is the highest 
in the world. The national prevalence 
of positive HCV antibodies has been 
estimated to be between 10.0–15.0% in 
rural areas, with some age groups suffer-
ing rates of up to 50%. The incidence is 
estimated to be 2–6 per 1000 per year 
(6). In addition, HBV and HCV infec-
tion rates differ in different settings, and 
prognosis may be worse in conjunction 
with schistosomiasis in Egypt (7).

HCV genotype  4  represents  over 
90% of cases  in Egypt. Genotype 4 has 
an intermediate resistance to treatment 

and for this reason Egyptian patients 
must undergo longer courses of treat-
ment: 48 weeks instead of the 24 weeks 
recommended for patients infected with 
genotypes 2 and 3 (8). In Egypt, the 
major route of exposure appears to be 
due to injection therapy and inadequate 
infection control practices. Also, other 
non-medical routes have become more 
common, such as tattooing, circumci-
sion and other medical procedures per-
formed by non-medical personnel. In 
addition, household transmission, verti-
cal transmission and sexual transmission 
are routes that are also under investiga-
tion (7). However, the significance and 
weights of these risk factors in different 
governorates have not been specifically 
reported in the literature. Prior to 1994 
the major risk factor associated with 
HCV infection was blood transfusion 
and before 1986 it was a history of anti-
schistosomial injection treatment. Thus, 
farmers and rural populations were at 
greatest risk, and this is supported by the 
higher prevalence of HCV in the Nile 
Delta and rural areas (6).

Egypt is still battling with viral 
hepatitis and needs to activate and 
prioritize the national control strategy 
with regular surveillance and monitor-
ing, enhancement of infection control 
practices, awareness campaigns, full 
vaccination coverage, proper patient 
management and successful research 
programming in order to combat the 
hepatitis B and C epidemic. Hence, we 
aimed to determine the prevalence of 
anti-HCV and hepatitis B virus surface 
antigen (HBsAg) seropositivity in the 
Damietta Governorate of Egypt, and 
evaluate potential risk factors for trans-
mission of infection as well as the impact 
of HBV vaccination on seroprevalence.

Methods

Study design and setting
The practical part of the study was car-
ried out in the period from December 
2011 to September 2012 in Damietta 

Governorate, located in the north Nile 
Delta area, which is composed of 5 
districts including rural and urban so-
cieties: Kafr Saad, Fareskour, El Zarqa, 
Damietta and Kafr El Batikh (9). Using 
multistage random sampling, 1 village 
or city (as a cluster) was chosen from 
each district. Thus, the sample consisted 
of 3 villages (El Swalem, Sharbus, Sher-
missah) and 2 cities (Ezbet Elborg, Kafr 
El Batikh) representing the 5 districts 
respectively. In these selected areas a 
household survey was conducted by 
choosing all residents of 1 in every 3 
houses, excluding infants and children 
aged < 5 years, to avoid inconvenience 
to parents and difficulties in blood sam-
pling.

Data collection
The data were collected by an inter-
view questionnaire which included: 
sociodemographic data (age, sex, 
residence, marital status, education 
and occupation); history of hepatitis 
B vaccination; risk factors (history 
of previous exposure to surgical op-
erations, dental procedures, stitches, 
blood transfusion, schistosomiasis 
treatment, contaminated needles or 
puncture, endoscopic examination, 
suction tube, cauterization or renal 
dialysis); and risky behaviours [shared 
use of toothbrushes or shaving razors, 
wet cupping (higama), tattooing or 
sexual intercourse outside of mar-
riage]. Higama is a traditional therapy 
whereby blood is drawn by vacuum 
from a small skin incision.

Serology
Viral serology included HBsAg, hepatitis 
C antibodies (HCV-Ab) and hepatitis 
B core antibody (HBcAb) for positive 
HBsAg. Participants were analysed in 
2 age groups that reflected vaccination 
status: < 19 years (i.e. HBV vaccinated, 
confirmed by history taking) and age 
≥ 19 years (i.e. unvaccinated, as vac-
cination against HBV was only enrolled 
in compulsory immunization in Egypt 
after 1991).
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Seropositivity for HBsAg and 
anti-HCV
As regards the laboratory results of infec-
tion with viral hepatitis, only 32 partici-
pants (1.1%) were seropositive for HBsAg 
(15 males and 17 females), with a mean 
age 41.2 (SD 12.2) years and the majority 
of them (31 subjects) had chronic infec-
tion that was confirmed by HBcAb. Sero-
positivity for anti-HCV was confirmed in 
278 (9.3%) of participants (160 males and 
118 females), with a mean age of 43.6 (SD 
14.4) years. The overall infection rate was 
10.0% in the study sample.

Both infections coexisted in 12 pa-
tients (5 males and 7 females) and all 
of them were ≥ 19 years (HBV unvac-
cinated). They represented 37.5% of 
those with HBV  infection, 4.3% of  those 
with HCV  infection and 0.4% of  the  to-
tal participants. Significantly more of the 
HBV-positive cases (37.5%) than HBV-
negative cases (9.0%) were HCV positive 
(Table 2).

Sociodemographic 
characteristics of HBV- and 
HCV-infected cases
Regarding HBV infection, no statisti-
cal significant differences were found 
between negative and positive cases re-
garding sociodemographic factors of the 
study sample, except for age and marital 
status. Those who were ever married and 
of older age (which reflects HBV vaccina-
tion status) were more likely to be HBV 
positive (Table 3).

In contrast, statistical significant dif-
ferences were found between negative 
and positive cases of HCV infection re-
garding all the studied sociodemographic 
factors, except for sex. Those who were 
older age, rural residents, ever married, 
never been in education and not working 
or of “other” occupation were more likely 
to be HCV positive (Table 4).

Risk factors & risky behaviours 
of HBV- and HCV-infected cases
Concerning risk factors and risky be-
haviours of those with HBV infection, 
statistically significant differences were 

Blood specimens were collected 
by venepuncture and allowed to clot. 
Serum was separated by centrifuga-
tion then was kept frozen at –20 °C 
until assay. Estimation of HBsAg and 
anti-HCV was done using ELISA kits 
(Fortress Diagnostic Ltd). Estimation 
of anti-HBc was done using competitive 
immunoassay (enzyme-linked immu-
nosorbent assay) by a 1-step in vitro 
diagnostic kit for the detection of total 
antibodies to hepatitis B virus core an-
tigen. The assay was intended to inves-
tigate acute or chronic HBV infection 
and to identify subjects with previous 
exposure to HBV.

Ethical issues
The ethical and administrative issues 
were considered and the study was 
approved by the institutional review 
board of Al-Azhar University. Verbal 
consent was taken from the heads of 
households after simple explanation 
about the purpose of the study and 
the benefit they would get and that 
personal and medical data would be 
confidential and used for scientific re-
search only. In addition, the serological 
results were provided to the subjects 
on completion and kept strictly confi-
dential. Any infected subjects and their 
household were provided with appro-
priate information on the prevention 
of further spread of these infections 
and were referred to the nearest gov-
ernment medical facility for guidance.

Statistical analysis of data
Statistical analysis was carried out 
using the SPSS computer package, 
version 17.0. The collected data were 
statistically managed as follows. For 
descriptive statistics the mean and 
standard deviation (SD) were used 
for quantitative variables. The number 
and percentage were used for qualita-
tive variables. For analytic statistics the 
chi-squared test was used to assess the 
differences in frequency of qualitative 
variables, while Fisher exact test was 
applied if any expected cell values in 

a 2 × 2 table was < 5. Logistic regres-
sion analysis was done to predict and 
rank the relationship between differ-
ent studied variables. The statistical 
methods were verified, assuming a 
significant level of P < 0.05.

Results

Sociodemographic 
characteristics of the study 
sample
The total number of subjects selected 
was 2977, of whom 619 (20.8%) were 
assumed to be HBV vaccinated (i.e. age 
< 19 years). However, among older sub-
jects (age ≥ 19 years), only 87 of 2358 
(3.7%) had been vaccinated (single 
dose). The mean age of the total sample 
was 33.9 (SD 15.6) years, range 5–82 
years;  54.5% were males,  71.1%  lived 
in rural areas and 62.8% were married. 
More than half of participants (53.1%) 
were not enrolled in the education sys-
tem, including those who were illiterate, 
could just read and write or were still 
below the age of school entry. Students 
represented 20.6% and those who were 
not working comprised 39.8% of the 
total sample (Table 1).

Risk factors & risky behaviours 
of the study sample
As regards the risk factors and risky 
behaviours of the study sample, more 
than half of them (56.7%) had been 
exposed  to dental procedures, 34.6% 
had undergone surgery, 33.2% had 
received stitches, 18.1% had received 
bilharzia treatment (intravenous and/
or oral therapy), 17.2% had a history of 
contact with infected persons, 13.6% 
had shared shaving razors and 9.9% 
had history of blood transfusion. A 
minority of them (< 5.0%) had been 
exposed to endoscopic examination, 
wet cupping, shared toothbrushes, 
contaminated needle-stick, cau-
terization, extramarital intercourse, 
acupuncture, tattoos, intubation for 
suction or renal dialysis.
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found between those negative and posi-
tive for HBV infection with regard to 
previous exposure to dental procedures, 
stitches, acupuncture and renal dialysis 
(Table 5).

Statistically significant differences 
were found between negative and posi-
tive cases of HCV infection regarding 
previous exposure to dental procedures, 
surgical operations, schistosomiasis 

treatment, contact with infected person, 
shared shaving razors, endoscopic ex-
amination, contaminated needle-stick, 
wet cupping, cauterization and tattoo-
ing (Table 6).

Risk factors already found sig-
nificant in the bivariate analysis were 
reanalysed by a multivariate analysis. 
The risk of HBV infection was 2.8, 7.6 
and 5.0 times higher among those ex-
posed to previous stitches, renal dialysis 
and acupuncture respectively and the 
risk of HCV infection was 3.0, 2.8 and 
1.4  times higher among those exposed 
to schistosomiasis treatment, wet cup-
ping and contact with infected person 
respectively (Tables 7 and 8).

Discussion

Infection with HBV and HCV are major 
health problems worldwide, especially 
in developing countries. Egypt is still 
battling with the impact of these infec-
tions on the population’s health due to 
the high prevalence of the diseases and 
their effects on longevity and morbidity 
(including decreases in health status, 
quality of life and severity and duration 
of disability), as well as their impact on 
the economy (including direct health-
care expenditures and indirect costs 
related to loss of income from prema-
ture death or disability). This study tried 
to estimate the seroprevalence and risk 
factors for HBV and HCV in Damietta 
Governorate, located in the north Delta 
area, and the effect of hepatitis B vac-
cination on seroprevalence.

The reported prevalence of HB-
sAg ranges from 3.0% to 11.0% in 
Egypt (10). In the present study, the 
detected total prevalence of HBsAg-
positive cases was 1.1%, less than the 
lowest reported national figure, and 
the majority of them had chronic infec-
tion. This rate was lower than that re-
ported elsewhere in Egypt, in Ismailia 
(4.7%) (11), in Turkey (8.1%) (12), 
among high-risk hospitalized patients 
in Greece (2.7%) (13), in Pakistan 

Table 1 Sociodemographic characteristics of the study sample

Characteristic Total sample
(n = 2977)

No. %

Age (years)

> 19 (HBV vaccinated) 619 20.8

≥ 19 (HBV unvaccinated) a 2358 79.2

Sex

Male 1621 54.5

Female 1356 45.5

Residence

Urban 861 28.9

Rural 2116 71.1

Marital status

Below marital ageb 513 17.2

Single 430 14.4

Married 1869 62.8

Widow 148 5.0

Divorced 17 0.6

Education

Below school entry age 6 0.2

Illiterate (never been in education) 1073 36.0

Read and write (never been in education) 504 16.9

Enrolled in education systemc 613 20.6

No longer in education system 781 26.2

Occupation

Student 613 20.6

Administrator 194 6.5

Other 984 33.1

Not workingd 1186 39.8
aOnly 87 of 2358 (3.7%) were vaccinated by single dose but not the mandatory 3 doses so considered not 
effectively vaccinated; bAccording to Egyptian law: 18 years; cFrom primary to university; dIncluding those 
below school entry age.

Table 2 Hepatitis B virus (HBV) and hepatitis C virus (HCV) infection status of the 
study sample  

HCV infection 
status

HBV infection status P-value

Negative Positive

(n = 2945) (n = 32)

No. % No. %

Negative 2679 91.0 20 62.5
> 0.001a

Positive 266 9.0 12 37.5
aFisher exact test.
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(2.5%) (14) and among children in 
the Islamic Republic of Iran (1.8%) 
(15). Whether this low prevalence can 
ascribed, for example, to sociodemo-
graphic factors and/or geographical 
location needs further study.

The study revealed that the preva-
lence of HCV infection among rural 
residents in Damietta Governorate 
was 9.3%. This result agrees with the 
findings of previous studies among the 
general population of Egypt that attrib-
uted the higher figures in rural areas to 
the endemicity of schistosomiasis (16). 
There is evidence that large schistoso-
miasis control campaigns in the past 
that used repeated mass intravenous 
therapy with tartar emetic contributed 
to the establishment of a large reservoir 
of HCV infection in the population 
(17). Furthermore, other studies have 
observed that the seroprevalence rates 
of HCV were much higher in villages 

in the Nile Delta region compared with 
Upper Egypt and correlated with the dif-
ference in schistosomial infection rates 
in both regions (18–20). Other reports 
assumed that schistosomiasis-induced 
immune suppression could increase the 
persistence of viraemia following acute 
hepatitis B and C infections and this 
could partly explain the high prevalence 
of HCV infection in Egypt (21,22). On 
the other hand, no association was ob-
served between HCV and Schistosoma 
mansoni infection in endemic areas in 
Brazil (23).

Egypt is one of the highest HCV 
seroprevalence areas, with a prevalence 
of infection ranging from 10.0% to 
25.0% (24). In the present study, the 
detected total seroprevalence of HCV 
was slightly lower than the lower limit 
of the recorded national range. This 
rate also was lower than that reported 
elsewhere in Egypt in Ismailia, (14.9%) 

(11) but higher than that reported in 
Greece (4.7%) (13), in Turkey (0.5%) 
(12) and in Pakistan (1.6%) (14). This 
could confirm the endemicity of HCV 
in Egypt.

The most important risk factors for 
HBV and HCV infections detected 
in our study were previous exposure 
to dental procedures (significant for 
both infections), stitches (significant 
for HBV infection), surgical operations, 
contact with infected person and schis-
tosomiasis treatment (significant for 
HCV infection). This might reflect the 
role of contaminated surgical proce-
dures, bad sterilization and deficient 
infection control programmes in our 
hospitals, private clinics and homes in 
the transmission of HBV and HCV in 
Egypt. These results agreed with the re-
port of the National Institutes of Health 
about HCV infection (25), an Iranian 
study which gave nearly the same 

Table 3 Hepatitis B virus (HBV) infection status of the study sample in relation to sociodemographic factors

Variable HBV infection status χ2 P-value

Negative Positive

(n = 2945) (n = 32)

No. % No. %

Age (years)

0.046f> 19 617 21.0 2 6.3

≥ 19 2328 79.0 30 93.7

Sex

Male 1606 54.5 15 46.9
0.476f

Female 1339 45.5 17 53.1

Marital status

Never marrieda 940 31.9 3 9.4
0.004f

Ever marriedb 2005 68.1 29 90.6

Education

Never been in education systemc 1567 53.2 16 50.0

5.8 0.055Enrolled in education systemd 605 20.5 8 25.0

No longer in education system 773 26.2 8 25.0

Occupation

Student 605 20.5 8 25.0

5.4 0.093
Administrator 193 6.6 1 3.1

Other 975 33.1 9 28.1

Not workinge 1172 39.8 14 43.8
aIncludes singles and those below marriage age; bIncludes those currently in a marital union as well as divorced and widowed; cIncludes those below school entry age, 
illiterate and read and write; dFrom primary to university; eIncludes those below school entry age. 
fFisher exact test.
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results regarding HBV infection (26) 
and a study of the relationship between 
therapeutic injections using non-sterile 
needles and the transmission of HBV 
and HCV (27).

Other risk factors, such as exposure 
to acupuncture (significant in HBV in-
fection), wet cupping, shared shaving ra-
zors, endoscopic examination, tattooing 
and cauterization (significant in HCV 
infection), played a role in transmission 
of HBV and HCV in our study, but 
to a lesser extent. Similar results were 
reported in the Islamic Republic of Iran 
(26) and in Pakistan (28). However, 
in a country such as Pakistan, which is 
located in an intermediate HBV preva-
lence area, blood transfusion is still the 
major cause of HBV and HCV trans-
mission (29).

Vaccination against HBV was 
enrolled in routine immunization in 
Egypt since 1991. Our results revealed 
that the majority of patients infected 
with HBV (93.7%) were not vaccinated 
against hepatitis B (i.e. were older than 
19 years) and this might reflect the im-
portance of vaccination in preventing 
the infection. In an Italian study, no 
infected cases were reported among 
fully vaccinated children (30), implying 
that increasing the vaccination cover-
age rate will give full protection against 
the disease. Though they reported a 
history of hepatitis B vaccination, 2 sub-
jects (both aged < 19 years) had HBV 
infection and this might be ascribed to 
a reporting error, ineffective vaccine or 
the reported 5% inefficacy rate of the 
vaccine (31).

The implication of this study is that 
seropositivity was comparatively higher 
for anti-HCV among the study sample 
than for HBsAg and the difference be-
tween the prevalences of the 2 diseases 
was statistically significant. This suggests 
that, with exposure to nearly the same 
risk factors, the routine use of HBV vac-
cine might avert the infection to a large 
extent.

There were some limitations of the 
study. Due to resource constraints, the 
study was restricted to serological but 
not confirmatory tests, as polymerase 
chain reaction and viral load testing 
was not performed. The study did 
not measure the prevalence of these 
viruses according to acute and chronic 
infections. Due to religious beliefs, il-
legal intercourse is not common in the 

Table 4 Hepatitis C virus (HCV) infection status of the study sample in relation to sociodemographic factors 

Variable HCV infection status χ2 P-value

Negative Positive

(n = 2699) (n = 278)

No. % No. %

Age (years)

> 19 598 22.2 21 7.6
> 0.001f

≥ 19 2101 77.8 257 92.4

Sex

Male 1461 54.1 160 57.6
0.28f

Female 1238 45.9 118 42.4

Residence

Urban 860 31.9 1 0.4
> 0.001f

Rural 1839 68.1 277 99.6

Marital status

Never marrieda 901 33.4 42 15.1
> 0.001f

Ever marriedb 1798 66.6 236 84.9

Education

Never been in education systemc 1406 52.1 177 63.7

26.6 > 0.001Enrolled in education systemd 588 21.8 25 9.0

No longer in education system 705 26.1 76 27.3

Occupation

Student 588 21.8 25 9.0

29.7 > 0.001
Administrator 165 6.1 29 10.4

Other 883 32.7 101 36.3

Not workinge 1063 39.4 123 44.2
aIncludes singles and those below the marriage age; bIncludes those currently in a marital union as well as divorced and widowed; cIncludes those below school entry 
age, illiterate and read and write; dFrom primary to university; eIncludes those below school entry age. 
fFisher exact test.
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Table 5 Hepatitis B virus (HBV) infection status of the study sample according to risk factors and risky behaviours 

Variable HBV infection status P-valuea

Negative Positive

(n = 2945) (n = 32)

No. % No. %

Dental procedure 1663 56.5 24 75.0 0.040

Previous stitches 969 32.9 20 62.5 0.001

Surgical operation 1017 34.5 14 43.8 0.270

Schistosomiasis treatment 533 18.1 6 18.8 0.821

Contact with infected person 508 17.2 5 15.6 1.000

Wet cupping 129 4.4 3 9.4 0.171

Acupuncture 44 1.5 3 9.4 0.011

Blood transfusion 293 9.9 2 6.3 0.772

Shared shaving razor 402 13.7 2 6.3 0.301

Shared toothbrush 125 4.2 2 6.3 0.402

Suction tube 45 1.5 2 6.3 0.090

Cauterization 52 1.8 2 6.3 0.113

Renal dialysis 18 0.6 2 6.3 0.024

Endoscopic examination 163 5.5 2 6.3 0.704

Contaminated needle-stick 121 4.1 1 3.1 0.801

Tattoo 27 0.9 1 3.1 0.262

Extramarital sexual intercourse 19 0.7 1 3.1 0.094
aFisher exact test. 

Table 6 Hepatitis C virus (HCV) infection status of the study sample according to risk factors and risky behaviours 

Variable HCV infection status P-valuea

Negative Positive

(n = 2699) (n = 278)

No. % No. %

Dental procedure 1499 55.5 188 67.6 > 0.001

Surgical operation 908 33.6 123 44.2 0.001

Schistosomiasis treatment 430 15.9 109 39.2 > 0.001

Previous stitches 888 32.9 101 36.3 0.262

Contact with infected person 444 16.5 69 24.8 0.001

Shared shaving razor 347 12.9 57 20.5 0.001

Wet cupping 95 3.5 37 13.3 > 0.001

Blood transfusion 261 9.7 34 12.2 0.173

Endoscopic examination 137 5.1 28 10.1 0.001

Shared toothbrush 114 4.2 13 4.7 0.750

Contaminated needle-stick 104 3.9 18 6.5 0.043

Cauterization 42 1.6 12 4.3 0.003

Tattoo 22 0.8 6 2.2 0.041

Acupuncture 41 1.5 6 2.2 0.442

Suction tube 41 1.5 6 2.2 0.442

Extramarital sexual intercourse 19 0.7 1 0.4 0.501

Renal dialysis 16 0.6 4 1.4 0.114
aFisher exact test. 
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Some members of households refused 
to participate in the study for different 
reasons and others were not present 
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ABSTRACT Routine HIV testing of all pregnant women in Oman has been introduced without prior knowledge of 
women’s attitudes towards testing or their behaviour in the event of a positive test. This study recruited 1000 Omani 
pregnant women from antenatal clinics to explore their knowledge of HIV/AIDS, attitudes towards HIV testing and 
intended behaviours in the event of a positive test. Mother-to-child transmission was recognized by 86.6% of the 
women but only 21.0% knew that it was preventable and a few acknowledged the important role of antiviral drugs. 
Half of the women (51.9%) reported having been tested for HIV and 75.8% agreed about routine HIV testing for all 
pregnant women. A higher level of knowledge was significantly associated with a favourable intended behaviour 
related to voluntary testing, disclosure and seeking professional assistance in the event of a positive HIV test. The 
results are discussed in relation to opt-in and opt-out approaches to voluntary testing during pregnancy.

املعرفة بفريوس الَعَوز املناعي البرشي، واملواقف منه، والسلوكيات التي ُينَوى اختاذها جتاهه، واحلامية الذاتية منه: مسح لنساء حوامل يف ُعاَمن
عيل اجلابري، رندة يوسف، صدقي حسون، عبد اهلل باخلري، حممد البلويش، منى السعدون، مريم ماثيو، سمرية املحروقي، إلياس سعيد، كريستال كوه، حممد إدريس

اخلالصــة: لقــد تــم إدخــال اختبــار فــريوس الَعــَوز املناعــي البــرشي الروتينــي جلميــع النســاء احلوامــل يف ُعــامن دون معرفــة مســبقة ملواقــف النســاء 
جتــاه االختبــار أو لســلوكهن يف حــال ظهــور اختبــار إجيــايب. وقــد تطوعــت هلــذه الدراســة 1000 امــرأة عامنيــة حامــل مــن عيــادات مــا قبــل الــوالدة 
الستكشــاف معرفتهــنَّ بفــريوس الَعــَوز املناعــي البرشي/اإليــدز، ومواقفهــن جتــاه التحــّري عنــه، والســلوكيات التــي ينويــن اختاذهــا يف حــال ظهــور 
ــه،  ــن توقي ــه يمك ــَن أن ــط عرف ــن 21.0 % فق ــاء، لك ــن النس ــل 86.6 % م ــن قب ــًا م ــل معروف ــن األم إىل الطف ــريوس م ــال الف ــكان انتق ــايب. ف ــار إجي اختب
وقلــة منهــن اعرفــَن بالــدور اهلــام لألدويــة املضــادة للفريوســات. وذكــرت نصــف النســاء )51.9 %( أهنــن خضعــن الختبــار فــريوس الَعــَوز املناعــي 
البــرشي، ووافقــت 75.8 % منهــن عــى إجــراء االختبــار بشــكل روتينــي جلميــع النســاء احلوامــل. وقــد ترافــق مســتوى املعرفــة األعــى - إىل حــد كبــري 
- مــع النيــة يف اختــاذ ســلوك إجيــايب فيــام يتعلــق بالفحــص الطوعــي واإلفصــاح عــن اإلصابــة والتــامس املســاعدة املهنيــة يف حــال ظهــور اختبــار إجيــايب 
لفــريوس الَعــَوز املناعــي البــرشي. وقــد متَّــت مناقشــة النتائــج فيــام يتعلــق باتبــاع هنــج التقيــد بالفحــص الطوعــي خــالل فــرة احلمــل أو هنــج اســتبعاده.

Connaissances, attitudes et comportements souhaités concernant le dépistage du VIH et l'autoprotection : 
une enquête auprès de femmes enceintes omanaises

RÉSUMÉ Le dépistage systématique du VIH chez toutes les femmes enceintes a été introduit à Oman avant de connaître 
l'attitude des femmes vis-à-vis du dépistage ou leur comportement dans le cas où leur test serait positif. L'étude a recruté 
1000 femmes enceintes omanaises dans des cliniques prénatales, afin d'analyser leur niveau de connaissances sur le  
VIH/sida, leurs attitudes vis-à-vis du dépistage du VIH et les comportements souhaités en cas de test positif. La 
transmission de la mère à l'enfant était reconnue par 86,6 % des femmes mais seulement 21,0 % savaient qu'elle était 
évitable, tandis que quelques-unes connaissaient le rôle important des médicaments antirétroviraux. La moitié des 
femmes (51,9 %) ont déclaré avoir déjà effectué un test de dépistage du VIH et 75,8 % étaient en faveur du dépistage 
systématique du VIH chez toutes les femmes enceintes. Un niveau de connaissances élevé était significativement 
associé à un comportement souhaité favorable en ce qui concerne le dépistage volontaire, la communication des 
résultats et la recherche d'une assistance professionnelle dans le cas d'un résultat positif. Les résultats à l'étude sont 
examinés par rapport aux stratégies de dépistage avec consentement préalable explicite et avec consentement 
implicite dans le cadre du dépistage volontaire pendant la grossesse.
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Introduction

Women represent almost half of 
the cases of HIV/AIDS worldwide 
(1). The global epidemiology of 
HIV in children reflects that of HIV 
in women (2). Mother-to-child 
transmission is the major route of 
HIV infection among children and 
a source of almost all AIDS cases in 
children in many countries (3–5). 
Approximately 15–25% of infants of 
HIV infected mothers are infected 
during pregnancy or during delivery, 
and around 5–20% of them are in-
fected during breastfeeding (6).

A current estimate of the number 
of people living with HIV/AIDS in 
Oman is lacking; however, a total of 
1371 cases alive were reported as of 
December 2011 (7). Despite this 
low number of cases alive, Oman has 
demonstrated a commitment to the 
prevention of HIV/AIDS and has suc-
ceeded in exerting maximum control 
on HIV transmission via blood, blood 
products and sharps in health-care 
settings. The National AIDS Control 
Programme in Oman has adopted a 
combination of strategies including 
public education and voluntary test-
ing and counselling followed by the 
standard treatment including meas-
ures for preventing mother-to-child 
transmission (7). In 2005 less than 
50% of women in the reproductive 
age group had the correct informa-
tion about HIV/AIDS (8). The 2008 
national survey revealed that only 2% 
of women attending for antenatal care 
opted for voluntary testing and more 
than 30% of women who were ad-
vised to have HIV testing refused to 
be tested (9). The national response 
strategy to HIV/AIDS was extended 
to the integration of HIV testing into 
antenatal care services in 2009 at a 
cost of US $2.5 million, which was 
viewed as a critical step in halting the 
spread of AIDS (7). Such an approach 
resulted in the testing of 99.4% of the 
women attending for antenatal care 

between January 2010 and December 
2011 (7). A positive HIV result in 
a woman warrants the initiation of 
antiretroviral therapy for long-term 
treatment and interruption of trans-
mission of HIV infections to infants 
and young children (2).

Public health policies aimed at 
the protection of women and their 
children from HIV infection requires 
understanding of women’s awareness 
of the risks and the available inter-
ventions that enable them to make 
informed choices. Routine testing 
of all pregnant women in Oman has 
been introduced without prior knowl-
edge of women’s attitudes towards 
testing and their intended behaviours 
in the event of a positive test. It has 
also raised ethical concerns regarding 
the violation of women’s right to opt 
out of testing. This study of Omani 
pregnant women aimed to investigate 
their knowledge about HIV/AIDS, 
attitudes towards HIV testing and 
intended behaviours if HIV/AIDS 
were suspected or confirmed.

Methods

Study design and sample
A cross-section survey targeting Om-
ani pregnant women was conducted 
between 2011 and 2012 in 8 out of 
the 11 administrative regions with the 
largest population sizes.

The sample size was estimated us-
ing the open-access Epi-Info program 
(10), based on the number of women 
of  reproductive age (15–49 years; N 
= 600 868), as per 2010 population 
estimates (11). To obtain the largest 
sample size, it was assumed that 50% 
of women have knowledge of mother-
to-child transmission with a chosen 
5% degree of precision, a design effect 
of 2.5 to compensate for complex 
sampling and 95% level of confidence. 
The estimated minimum sample size 
was 960 women and was allocated 
proportional to the size of the target 

population in each region. As cov-
erage with antenatal care services 
in Oman is 99% (9), women were 
recruited from antenatal care clinics 
in the main 20 hospitals and health 
centres in these regions. Health-care 
facilities were visited daily and all eli-
gible women were recruited until the 
desired sample size was reached.

Ethical clearance was obtained 
from the ethics committee of the 
College of Medicine and Health 
Sciences, Sultan Qaboos University. 
Women were briefed about the pur-
pose of the study and requested to 
sign an informed consent. Refusal and 
non-response were not reported. At 
the end of the interview participants 
were provided with a specially de-
signed educational leaflet about HIV/
AIDS counselling and testing.

Data collection
Data were collected by a trained fe-
male researcher using a predesigned 
and pretested questionnaire interview 
with closed-ended responses. The 
collected data included: the woman’s 
attributes (including age, education 
attainment, employment and fam-
ily income); attitude towards testing 
for HIV; knowledge about groups 
at high risk of infection (including 
people who inject drugs, sex work-
ers and women having sex with an 
infected partner); knowledge about 
routes of HIV transmission and the 
manifestations of AIDS; and intended 
behaviour in the event of discovering 
a probable or actual infection of her 
husband and of herself.

A total of 16 questions were used 
to determine women’s knowledge 
about HIV transmission (9 ques-
tions) and AIDS manifestations (7 
questions). Each question had 3 
responses: yes, no and uncertain. A 
knowledge scale was developed after 
testing for internal consistency (α = 
0.75) by assigning a score of 1 for each 
correct response and a score of 0 for 
each incorrect or uncertain response. 
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The total scores were computed by 
summing the score of the 16 ques-
tions and were expressed as percent-
ages of the maximum scores.

Data analysis
The data were analysed using SPSS, 
version 19, and presented as percent-
ages as well as mean and standard 
error (SE) of the mean. The Student 
t-test and 1-way analysis of variance 
(F-test) were used for testing the sig-
nificance of the results at the 5% level.

Results

Women’s attributes
The study included 1000 Omani 
women between the age of 18 and 48 
years [mean age 28.9 (SE 5.14) years]. 
A few women were illiterate (1.1%) 
or just able to read and write (1.8%) 
while the majority had received 
school education (51.1%), a diploma 

certificate (22.5%) or a university or 
higher degree (23.5%). At the time 
of the survey, 49.9% were housewives 
while the remaining women were 
employed in the government (43.1%) 
or private sectors (5.4%) or were self-
employed (1.6%).

Nearly half of the women (44.8%) 
had been married for more than 5 
years and 41.3% had 3 or more chil-
dren. The majority of the women 
(90.0%) were living with their hus-
bands and only 12.5% reported that 
their husbands frequently travelled. 
Based on family income, more than 
three-quarters of the women reported 
an average (52.3%) or above average 
(27.3%) family income while 2.2% 
reported high or very high income.

Knowledge about HIV/AIDS

Almost all of the women (95.5%) had 
heard about HIV/AIDS. The main 
sources of HIV/AIDS information 

were at school during their school 
years (37.8%) and the mass media 
(33.9%). The remaining proportion 
of women (28.3%) had acquired their 
knowledge about AIDS from their 
social network.

Almost all the women had cor-
rect knowledge about the possibility 
of acquiring HIV infection by sexual 
contact (97.1%), blood transfusion 
(95.9%) and contaminated syringes 
(91.4%). However,  a  proportion of 
women reported that the disease is 
transmitted by kissing (40.0%), casual 
contact such as hugging and hand-
shakes (26.4%) and sharing food and 
drinks (19.4%) (Table 1).

Table 1 reveals that 86.6% of 
the women knew that HIV can be 
transmitted from the mother to the 
fetus, either prior to delivery (42.0%), 
during delivery (19.2%) or prior and 
during delivery (27.8%). Only 21.0% 
(n = 181) of these women knew that 

Table 1 Women’s knowledge about transmission of HIV and manifestations of AIDS

Women’s knowledge Yes No Uncertain

No. % No. % No. %

Mode of transmission

Sexual contact 971 97.1 12 1.2 17 1.7

Blood transfusion 959 95.9 10 1.0 31 3.1

Contaminated syringes 914 91.4 18 1.8 68 6.8

Mother to fetus 866 86.6 38 3.8 96 9.6

Breastmilk 459 45.9 214 21.4 327 32.7

Kissing 400 40.0 408 40.8 192 19.2

Casual contact 264 26.4 657 65.7 79 7.9

Kissing of infants 224 22.4 548 54.8 228 22.8

Food and drinks 194 19.4 727 72.7 81 8.1

Population group at risk

People who inject drugs and sex workers are at risk 866 86.6 41 4.1 93 9.3

Woman is infected if husband is infected 514 51.4 348 34.8 138 13.8

Manifestation of AIDS

Impaired immunity 850 85.0 11 1.1 139 13.9

Weakness/lethargy 793 79.3 16 1.6 191 19.1

Weight loss 703 70.3 46 4.6 251 25.1

Frequent skin eruption/blisters 636 63.6 56 5.6 308 30.8

Herpetic eruptions 467 46.7 50 5.0 483 48.3

Chronic diarrhoea 453 45.3 88 8.8 459 45.9

Chronic cough 359 35.9 119 11.9 522 52.2
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mother-to-child transmission is pre-
ventable and less than half of the latter 
(n = 82; 45.3%) knew that HIV trans-
mission can be prevented by antiviral 
drugs. Less than half (45.9%) reported 
that HIV can be transmitted from the 
mother to the infant through breast-
milk and 22.4% reported that HIV can 
be transmitted from the mother to the 
infant through kissing.

The majority of the women 
(86.6%) recognized that sex work-
ers and people who inject drugs are 
at high risk of contracting HIV and 
51.4%  stated  that  a woman  can  be 
infected if her husband were infected 
(Table 1).

More than two-thirds of the wom-
en (68.7%) knew that HIV/AIDS 
could not be recognized simply by 
looking at a person. High proportions 
of the women also knew that HIV/
AIDS is manifested by impaired im-
munity (85.0%), weakness and leth-
argy (79.3%), loss of weight (70.3%) 
and frequent skin eruptions (63.6%). 

Less frequently recognized manifesta-
tions of HIV/AIDS were herpetic 
skin eruptions (46.7%), chronic diar-
rhoea  (45.3%)  and  chronic  cough 
(35.9%) (Table 1).

A proportion of women had no 
knowledge about the time elapsed 
between HIV infection and the de-
velopment of AIDS (41.5%) and the 
outcome of the disease (24.5%). The 
remaining proportions estimated that 
the development of AIDS is within 
1 year (9.9%), between 1–5 years 
(21.2%) and between 5–10 years 
(21.0%) after the initial infection. 
Only 6.4% stated that AIDS can occur 
more than 10 years after the initial 
infection with HIV. In respect to the 
outcome of the disease, 36.1% of the 
women reported that there is no avail-
able  treatment and 39.4% stated  that 
AIDS has no cure.

The mean of score of women on 
the HIV/AIDS knowledge scale was 
65.0% (SE 0.6). Their level of knowl-
edge about the transmission of HIV 

[72.3% (SE 0.6)] was higher than that 
of AIDS manifestations  [57.4% (SE 
0.9]. Table 2 shows the mean scores 
of women’s combined knowledge of 
HIV transmission and AIDS manifes-
tations in relation to their attributes. 
Significantly higher scores were found 
among women who had received a 
diploma, a university or postgraduate 
degree (P < 0.001) and those who 
were ever employed (P < 0.001). 
Significantly higher scores were also 
observed among women who rated 
their income as above average or high 
(P = 0.001). No significant differences 
in the mean scores were observed in 
relation to women’s age (P = 0.173) 
or duration of marriage (P = 0.971).

Testing for HIV
More than half of the women in this 
study (51.9%) reported that they had 
been tested for HIV and 36.0% of 
those who had not been tested ex-
pressed a desire to know their HIV 
status. A favourable response towards 

Table 2 Women’s mean scores on knowledge of HIV transmission and manifestations of AIDS in relation to their 
characteristics

Women’s characteristics No. of respondents Mean score (SE) Median score P -value

Age (years)

> 25 197 64.0 (1.3) 65.9 0.173

25–> 35 658 65.7 (0.8) 69.8

≥ 35 145 62.5 (1.7) 65.9

Duration of marriage (years)

> 2 243 65.0 (1.2) 67.5 0.971

2–5 309 65.1 (1.1) 69.1

> 5 448 64.7 (1.0) 68.3

Family income

Low/below average 182 60.4 (1.5) 63.5 0.001

Average 523 63.8 (0.9) 67.5

Above average/high 295 69.5 (1.0) 73.0

Education

Never been to school 29 54.1 (3.9) 56.4 0.001

School education 511 59.1 (0.9) 61.9

Diploma/university degree 460 72.0 (0.7) 74.6

Employment

Employed 518 66.9 (0.8) 70.6 0.001

Unemployed 482 62.7 (1.0) 67.5

SE = standard error of the mean.

Book 20-10.indb   617 14/10/2014   10:12



EMHJ  •  Vol. 20  No. 10  •  2014 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

618

routine testing for HIV was given 
by 75.8% of the women, and 80.7% 
agreed that testing for HIV should 
be considered whenever necessary. 
Between 75.0% and 82.5% of women 
agreed with premarital testing, couple 
testing, pre-pregnancy testing and 
testing of all pregnant women. Lower 
proportions of women agreed with 
pre-delivery testing (69.3%) and regu-
lar and continuous testing (67.3%) 
(Figure 1).

The majority of women (91.6%) 
had a preference regarding the pro-
tocol for testing for HIV. The prefer-
ence of 62.5% of these women was for 
voluntary testing while the preference 
of the remaining proportion was for 
routine testing (25.8%) and group 
testing (11.7%).

Attitudes and intended 
behaviours
Table 3 shows women’s attitudes 
towards testing and intended behav-
iours in the event of a probable or 
actual infection of their husbands with 
HIV, in relation to their knowledge 
scores. In the event of a suspected 
infection of the husband, the inten-
tion of 93.0% of women would be 
to go for couple testing, while 51.2% 

would seek testing alone. In refer-
ence to marital relations, 65.9% of 
the women would ask their husband 
to use a condom and only 15.7% said 
they would maintain sexual relations 
with their husbands. The intention of 
43.1% of the women was to remain in 
the marriage. Willingness to disclose 
the event was expressed by 80.0% 
of the women. In the event of actual 
infection of the husband, 91.0% of 
the women agreed that they would 
seek medical assistance. Lower pro-
portions would seek psychotherapy 
(63.1%) or assistance from people 
in their social network (53.5%). The 
intention of 50.0% of the women was 
to continue their pregnancy. Table 
3 shows that the mean knowledge 
score was significantly higher among 
women who agreed with routine test-
ing of all pregnant women and those 
who expressed favourable intended 
behaviours in the event of probable or 
actual infection of the husband.

In the event that the woman her-
self was HIV-infected, the intention 
of a large proportion of the Omani 
women was to consult a physician 
(88.8%) and to disclose their status 
to their husbands (86.5%). Lower 
proportions would disclose their 

status to their relatives (60.1%) or 
others in their social network (21.8%). 
The intention of 71.0% of the women 
was to discontinue breastfeeding and 
88.1% said that they would not have 
more children. Significantly higher 
scores on knowledge of transmission 
and manifestations of HIV were ob-
served among women who expressed 
an intention to inform their husbands 
(P < 0.001), discuss their status with 
the physician (P < 0.001), discontinue 
breastfeeding (P = 0.015) and not 
have any more children (P < 0.001). 
The knowledge scores of women who 
would disclose and discuss their HIV 
status with relatives and others in their 
social network was not significantly 
higher than those who did not express 
the same intention (Table 3).

Discussion

This study focused on women of 
reproductive age because of their 
vulnerability to HIV/AIDS. The 
Global AIDS Response Progress 
report for Oman for the year 2012 
revealed that half of the HIV/AIDS 
cases among Omanis were acquired 
through heterosexual transmission 
and that woman represented 28.8% 
of the cases (7). In this respect, we 
can expect that women will play a 
pivotal role in protecting themselves 
and their unborn children, provided 
they have the knowledge and means 
to prevent infection (1).

The mean overall score on the 
knowledge scale (65.0%) reflects an 
unsatisfactory level of knowledge 
among women of reproductive age 
in Oman. However women’s level of 
knowledge about modes of transmis-
sion of HIV was higher than their level 
of knowledge of AIDS manifestations. 
In fact, more than 90% of women had 
knowledge about transmission of HIV 
by sexual contact, intravenous injec-
tion of illicit drugs and blood transfu-
sion. This was expected, as there have 
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been educational campaigns across 
Oman to raise public awareness about 
the means of HIV/AIDS prevention 
and these have emphasized risky be-
haviours and modes of transmission. 
A higher level of knowledge was noted 
among women belonging to the more 
affluent stratum of society, indicated 
by better education, employment and 
higher income. Information, educa-
tion and communication activities 
should target less privileged women 
via mass media as a source of informa-
tion.

In this study, 86.6% of women 
were aware of the vertical transmis-
sion of HIV from the mother to the 
child during pregnancy and labour. 
However, only a small proportion of 
these women were aware that it is 
preventable and few acknowledged 
the role of antiviral drugs in this re-
spect. Furthermore, less than half of 
the women knew that the virus can 
be transmitted through breastfeed-
ing. Poor knowledge in these areas 
has been reported among women of 
reproductive age in the Islamic Re-
public of Iran (12), Ethiopia (13) and 
Nigeria (14). Lack of knowledge was 
shown to be a barrier to women taking 
appropriate actions for the prevention 
of mother-to-child transmission, as 
a higher level of knowledge in this 
study was associated with desirable 
intended behaviours related to testing 
and maintaining healthy sexual rela-
tions. Measures such as discontinua-
tion of breastfeeding and abstaining 
from having more children were re-
ported by women with higher levels of 
knowledge because of their awareness 
of the associated risks. However, it 
reflects as well their lack of knowledge 
that this intended behaviour is not 
necessary if effective interventions for 
preventing mother-to-child transmis-
sion are introduced.

Increasing the availability and 
acceptability of HIV testing and 
counselling services will no doubt 
encourage more women to know 

their status, providing a gateway to 
preventing mother-to-child transmis-
sion (15). Half of the women in this 
study had been tested, a figure which 
is  lower  than  the 99.4% reported by 
the Omani Ministry of Health for 
the period 2010–2011 (7). This 
discrepancy may be due to the fact 
that the index visit was the first for a 
proportion of these women and they 
were interviewed while waiting to be 
seen by their physician. Also, it is not 
unlikely that a proportion of women 
were not aware that they had been 
tested. Almost a third of women who 
were not tested expressed a willing-
ness to know their HIV status and a 
substantial proportion of them ex-
pressed favourable attitudes towards 
premarital testing for HIV as well as 
testing prior to or during pregnancy. 
For many women, particularly in 
resource-poor areas, pregnancy may 
be the only time in their young adult 
lives when they have regular access to 
health-care services. The integration 
of HIV testing into antenatal services 
is critical for the scaling up of inter-
ventions to prevent mother-to-child 
transmission (16–18). Testing is an 
opportunity for counselling HIV-
negative women about ways of pro-
tecting themselves and their infants 
(15,19). HIV-positive women will 
benefit from an intervention package 
of antiretroviral treatment and from 
caesarean delivery, as well as counsel-
ling and support regarding breastfeed-
ing options (20–22). More than a 
third of women in this study were not 
aware of the existence of medications 
for the treatment of HIV/AIDS, de-
spite the fact that the currently avail-
able antiretroviral drugs have changed 
the picture of AIDS from a fatal and 
deadly disease to a manageable illness 
(23). The introduction of combina-
tion antiretroviral therapy early in the 
course of pregnancy suppresses viral 
replication, with subsequent reduc-
tion of perinatal transmission to less 
than 1% (4).

The previous recommendation 
of the Centers for Disease Control 
and Prevention for voluntary antena-
tal HIV testing of pregnant women 
has been criticised by those who ad-
vocate routine testing for preventing 
mother-to-child transmission (24). 
The universal “opting out” testing of 
all pregnant women has proved to be 
superior to the voluntary “opting in” 
testing and counselling in identifying 
more HIV-positive pregnant women 
and bringing them into care (25). 
However, Field and Kaplan (26) and 
Bulman et al. (27) have cautioned 
that the opting out approach may 
raise ethical concerns if women’s 
informed consent is violated, as 
the increase in the rate of testing is 
achieved at the expense of women’s 
knowledge that the test is optional 
(26) and marginalizing their right 
to refuse (27). Although voluntary 
testing was the preference of nearly 
two-thirds of women enrolled in this 
study, more than three-quarters of 
them accepted the routine testing 
of all pregnant women initiated by 
the Public Health Directorate at 
the Ministry of Health in Oman. It 
has been proved that the opting out 
approach to HIV testing is more 
acceptable and less stigmatizing 
(28). The Public Health Directorate 
should achieve a balance between 
missed preventive opportunities and 
violation of women’s rights to refusal 
by intensification of educational ac-
tivities targeting women of reproduc-
tive age and by providing pre-testing 
counselling.

Currently the global goal has 
shifted from prevention of mother-
to-child transmission to the elimina-
tion of mother-to-child transmission 
by 2015 (29), which is a realistic 
goal (5) provided effective interven-
tions are in place (30). The infection 
rates among infants born to infected 
mothers have dropped significantly 
as a result of the high rates of cover-
age with antiretroviral prophylaxis 
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ABSTRACT Although pertussis is a vaccine-preventable infection, vaccine-induced immunity is not lifelong and 
booster doses are recommended according to national disease epidemiology. The aim of this study was to evaluate 
pertussis-IgG levels in school-aged students in Ahvaz, south-west Islamic Republic of Iran. In a descriptive, cross-
sectional study, blood samples were obtained from 640 students (382 boys and 258 girls) aged 6–17 years during 
2010–2011. All students had received a full course of pertussis whole-cell vaccination at ages 2, 4, 6 and 18 months 
and 4–6 years. Using a Bordetella IgG ELISA kit, pertussis-IgG was detected in 301 (47.0%) students. No statistically 
significant differences in pertussis-IgG levels were found between girls and boys or across different age groups. 
The findings show that the overall level of pertussis-IgG seropositivity was unacceptable. Booster vaccination with 
an acellular pertussis vaccine should be considered in adolescents and/or adults in our region.

االنتشار املصيل ألضداد السعال الديكي لدى الطالب بأعامر 6-17 عامًا يف األهواز، بجنوب غرب مجهورية إيران اإلسالمية
أمحد شميس زاده، رويا نيكفر، مهايون يوسفي، عفت عباس منتظري، هبمن جراغيان

اخلالصــة: عــى الرغــم مــن أن الســعال الديكــي مــرض ُمْعــٍد يمكــن توقيــه باللقــاح، فــإن املناعــة امُلحَدثــة باللقــاح ال تبقــى مــدى احليــاة، وينصــح 
زة وفقــًا للوبائيــات الوطنيــة للمــرض. لقــد كان اهلــدف من هــذه الدراســة تقييــم مســتويات الغلوبولــني املناعي G للســعال  بإعطــاء جرعــات معــزِّ
الديكــي لــدى طــالب ســن املدرســة يف األهــواز، بجنــوب غــرب مجهوريــة إيــران اإلســالمية. ففــي دراســة وصفيــة مســتعرضة تــم احلصــول عــى 
ــالب  ــع الط ــدراس 10-2011. وكان مجي ــام ال ــالل الع ــنة خ ــامر 17-6 س ــات( بأع ــن الفتي ــان و 258 م ــن الفتي ــًا )382 م ــن 640 طالب ــات دم م عين
رًا كامــاًل مــن التلقيــح ضــد الســعال الديكــي بلقــاح كامــل اخلليــة يف أعــامر 2 و4 و6 و18 شــهرًا و6-4 ســنوات. وباســتخدام عتيــدة  قــد تلقــوا مقــرَّ
ُمَقاَيَســُة امُلْمَتــزِّ امَلناِعــيِّ امُلْرَتبـِـِط باإِلْنِزْيــم للغلوبولــني املناعــي G للبورديتيلــة تــم الكشــف عــن الغلوبولــني املناعــي G للســعال الديكــي لــدى 301 
)47.0 %( مــن الطــالب. ومل توجــد فــروق ذات داللــة إحصائيــة يف مســتويات الغلوبولــني املناعــي G للســعال الديكــي بــني الفتيــات والفتيــان أو 
بــني الفئــات العمريــة املختلفــة. وأظهــرت النتائــج أن املســتوى العــام إلجيابيــة املصــل بالنســبة للغلوبولــني املناعــي G اخلــاص بالســعال الديكــي 
ز بأحــد لقاحــات الســعال الديكــي الالخلويــة لــدى املراهقــني و/أو البالغــني يف منطقتنــا. مل يكــن مقبــوالً. ممــا يبــنّي رضورة التفكــري بتلقيــح معــزِّ

Séroprévalence des anticorps de la coqueluche chez des écoliers âgés de 6 à 17 ans à Ahvaz (sud-ouest de la 
République islamique d'Iran)

RÉSUMÉ Si la coqueluche est une infection évitable par la vaccination, l'immunité induite par le vaccin ne dure 
pas toute la vie et des doses de rappel sont recommandées en fonction de l'épidémiologie de la maladie dans 
le pays. L'objectif de la présente étude était d'évaluer les taux d'IgG anticoquelucheux chez des écoliers à 
Ahvaz (sud-ouest de la République islamique d'Iran). Dans une étude transversale descriptive, des échantillons 
de sang ont été prélevés chez 640 écoliers (382 garçons et 258 filles) âgés de 6 à 17 ans en 2010 et 2011. Tous 
les écoliers avaient reçu un cycle complet du vaccin anticoquelucheux à germes entiers à l'âge de 2, 4, 6 et 
18 mois puis à 4–6 ans. À l'aide du kit ELISA spécialisé, des IgG anti-Bordetella pertussis ont été dépistés chez 
301 écoliers, soit 47,0 %. Aucune différence statistiquement significative n'a été observée entre les taux d'IgG 
anticoquelucheux des filles et des garçons ou entre les différents groupes d'âges. Ces résultats révèlent que le 
taux global de séropositivité aux IgG anticoquelucheux est inacceptable. Une vaccination de rappel au moyen 
d'un vaccin anticoquelucheux acellulaire doit être envisagée chez les adolescents et/ou les adultes de notre 
région.
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Introduction 

Pertussis or whooping cough is a highly 
contagious, vaccine-preventable res-
piratory disease caused by Bordetella 
pertussis and less frequently by B. para-
pertussis. The illness occurs worldwide 
and affects all age groups (1). National 
immunization programmes against per-
tussis, which were introduced in many 
countries in the mid-1950s, have dra-
matically decreased the incidence and 
complications of pertussis in children 
(2). Despite universal pertussis vaccina-
tion in many countries, the circulation 
of B. pertussis has not been eliminated. 
There are reports from a large number 
of countries that the incidence of per-
tussis is increasing in adolescents and 
adults due to waning immunity (3–7). 
These patients are a source of infection 
for infants and young children (3). 

Several explanations has been pro-
posed for the re-emergence of pertussis 
in vaccinated children, including poor 
vaccine quality, improved diagnostic 
facilities, increased awareness of the 
disease and waning of vaccine-induced 
immunity (4,8). The immunity follow-
ing vaccination is not lifelong and it 
gradually decreases over 10–12 years 
(9). Booster vaccination by an acel-
lular vaccine has been recommended in 
some countries such as France, Germa-
ny and Canada. In 2006, the American 
Academy of Paediatrics published their 
recommendations for pertussis booster 
vaccination (10).

Immunization by the triple diph-
theria, tetanus and whole-cell pertus-
sis vaccine has been applied in the 
Islamic Republic of Iran since the 1950s 
(11,12). The vaccine is administered 
at  the 2nd, 4th and 6th months of  life, 
with booster doses at 18 months and 
between 4–6 years of age. Since recom-
mendations for pertussis booster vac-
cination depend on the national disease 
epidemiology, we aimed to determine 
the seroprevalence of pertussis anti-
bodies among school-aged children. 
The prevalence of pertussis antibody 

in different age groups has not been 
adequately studied in the Islamic Re-
public of Iran and the results of this 
study, together with future studies in 
other parts of the country, could help to 
inform policy decisions about pertussis 
booster vaccination.

Methods

Study design
In a descriptive, cross-sectional study 
blood samples were obtained from 
primary-school, junior high-school and 
high-school students aged 6–17 years in 
Ahvaz, south-west Islamic Republic of 
Iran from October 2010 to June 2011.

Sampling
We used the following sample size 
determination formula for estimating 
a proportion to calculate the required 
sample size, in which α = 0.05, P = 0.7 
(based on previous studies), d = 0.05 
and design effect = 1.93 were consid-
ered. Finally, a sample of 623 students 
was estimated for the survey.

A multi-stage, stratified, cluster sam-
pling design was used, in which at the 
first stage we classified all schools in 
6 strata by sex of students and type of 
schools. Then, proportionally to size, 18 
schools were randomly selected as the 
clusters. At the next stage, using simple 
random sampling, 1/3 of classes in each 
chosen school were selected. Finally, us-
ing systematic random sampling, 1/6 of 
students in each chosen classroom were 
selected for the study. Students with a 
history of chronic cough or evidence 
of acute respiratory tract infection were 
excluded from the study.

Before sampling, written informed 
consent was obtained from the students’ 
parents. The study was approved by the 
ethics committee of Ahvaz Jundishapur 
University of Medical Sciences.

Data collection
All students had received a full course of 
pertussis whole-cell vaccination (Razi 

Institute of Iran) at the ages of 2, 4, 6 and 
18 months and 4–6 years. Confirma-
tion of vaccination history was done 
by observation of each student’s vac-
cination card. The clinical information 
was collected using a questionnaire to 
students’ parents for young children 
or by the students themselves in high 
school.

For the serological study, a venous 
blood sample of 3–5 mL was drawn 
from each child, centrifuged and stored 
at –20 °C until assayed. Immuno-
globulin G (IgG) antibodies against a 
mixture of B. pertussis antigens (endo-
toxin, filamentous haemagglutinin and 
pertussis toxin) were measured using a 
commercially available enzyme-linked 
immunosorbent assay kit (IBL Interna-
tional GmbH).

According to the manufacturer’s 
instructions for qualitative evaluation, 
the cut-off index was calculated from 
the mean optical densities (OD) of the 
sample and cut-off value. Samples with 
an OD within a range of 20% around the 
cut-off value (grey zone) are considered 
as borderline, samples with higher ODs 
are positive and samples with lower 
ODs are negative. Antibody levels > 24 
U/mL were considered as positive, < 16 
U/mL as negative and 16–24 U/mL 
as equivocal. Equivocal samples were 
rechecked and classified as positive or 
negative. Antibody levels are shown as 
geometric mean titres (GMTs).

Data analysis
The data were analysed using SPSS soft-
ware, version 18.00. The chi-squared 
and Fisher exact tests were used for 
analysis. P < 0.05 was considered as 
statistically significant.

Results

Out  of  a  total  of  640  students,  258 
(40.3%) were  girls  and 382  (59.7%) 
boys. The mean age of students was 
12.1 (standard deviation 3.18) years, 
range 6–17 years. The participants 
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consisted of 280 (43.8%) elementary-
school (aged 6–11 years), 179 (28.0%) 
junior high-school (aged 12–14 years) 
and 181 (28.2%) high-school students 
(aged 16–17 years).

IgG antibodies against B. pertussis 
were detected  in 301  (47.0%) of  the 
640  samples  analysed. The GMT of 
pertussis antibody in all samples was 
25.0 U/mL (95% confidence inter-
val: 20.8–29.2 U/mL). The GMT of 
pertussis antibodies in the boys and 
girls were 26.0 U/mL and 23.6 U/mL 
respectively (P = 0.45) (Table 1). Table 
1 also shows the frequency of pertussis 
antibodies by age group. The level of 
pertussis antibodies did not show a sta-
tistically significant difference between 
the different age groups (P = 0.22).

Discussion

We documented  a  47.0%  seropreva-
lence of pertussis antibodies in students 
aged 6–17 years. The levels of pertussis 
antibodies did not change significantly 
across the different age groups Others 
studies  from the Islamic Republic of 
Iran showed a pertussis seroprevalence 
of 60.6% in military recruits (12) and 
47.6%  in  first-year medical  students 
(13). 

Pertussis antibodies were detected 
in 47.1% of the primary-school students 
(6–11 years). Since these students 
had received the second booster dose 

of pertussis vaccine when they were 
4–6  years  old,  the  levels  of  pertussis 
antibodies were lower than expected. 
In  one  study  from Turkey,  48.3% of 
children aged 4–6 years were positive 
for pertussis antibodies (5), but in most 
studies, including another study from 
the Islamic Republic of Iran, children 
in this age group had higher levels of 
pertussis antibodies (11,14–16). Pos-
sible reasons for low levels of pertussis 
antibodies in a relatively short period 
after vaccination include the quality of 
vaccine, lack of cold-chain preserva-
tion and poor vaccine administration 
technique.

In our study , 51.4% of high-school 
students were susceptible to pertussis. 
Because of waning of pertussis anti-
bodies after vaccination (6,7,17,18), 
we expected that the antibody level 
would be much lower in high-school 
students compared with younger stu-
dents. The similar antibody level in both 
age groups indicates the presence of 
natural infection in the community, 
which increased the antibody levels in 
high-school students.

Similar to most studies, we found 
no significant difference in the level of 
pertussis antibodies between boys and 
girls (17,19). However in one study girls 
had higher antibody levels than boys; 
however, the authors did not discuss 
any reasons for this difference (9).

One limitation of our study was the 
use of a mixture of pertussis antigens. 

This may cross-react with antibodies 
produced by other bacteria present in 
the sera.

Conclusions

A significant portion of school-aged 
children in this area of the Islamic 
Republic of Iran were susceptible to 
pertussis. In addition to a reassessment 
of vaccination in 4–6 year-old children, 
a booster dose of an acellular pertussis 
vaccine in adolescents and/or adults is 
recommended (20,21). Further stud-
ies are needed to evaluate the levels 
of pertussis antibodies in different age 
groups in other parts of the country to 
plan a national programme for pertussis 
booster vaccination.
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Table 1 Frequency of pertussis antibody seropositivity in children and geometric mean titres, by sex and age group  

Variable Pertussis antibody levels

Total > 24 U/mL Positive < 16 U/mL Negative Geometric mean titre

No. No. % No. % (U/mL)

Total 640 301 47.0 339 53.0 25.0

Sex

 Boys 382 173 45.3 209 54.7 26.0

 Girls 258 128 49.6 130 50.4 23.6

Age group (years)

 6–11 280 132 47.1 148 52.9 23.8

 12–14 179 92 51.4 87 48.6 29.3

 15–17 181 77 42.5 104 57.5 22.4
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RÉSUMÉ Le tétanos est une maladie grave qui tue environ un million de personnes par an dans le monde. Cette 
étude avait pour but i) d'évaluer le statut immunitaire contre le tétanos (par dosage des anticorps dans le sang) chez 
le personnel de santé et les étudiants de la Faculté de Santé publique de l’Université Libanaise, ii) d'explorer les 
déterminants de l'immunité antitétanique grâce à un questionnaire et iii) d'estimer l’utilisation de sérum antitétanique 
dans les services des urgences de deux hôpitaux (l’un privé, l’autre public) à Tripoli. La majorité des participants à 
l’étude (76,6 %) avaient un taux d'anticorps antitétaniques supérieur ou égal à 0,1UI/mL. Il n’y avait pas d'association 
entre le statut immunitaire et le sexe (p = 0,614) mais les plus jeunes (≤ 25 ans) étaient plus immunisés que les plus 
âgés (> 25 ans) (p > 0,001) ; les étudiants étaient plus immunisés que les employés (p = 0,032). Il y avait une association 
inverse entre l'immunité antitétanique et le fait d'avoir consulté un médecin durant l’année écoulée (p = 0,009). 
En 2011, 1037 personnes ont reçu des immunoglobulines antitétaniques à l’hôpital, dont 73 % à l’hôpital privé. Des 
campagnes de vaccination visant les adultes de plus de 25 ans peuvent être proposées pour assurer une bonne 
protection antitétanique et éviter l'administration d'immunoglobulines antitétaniques aux services des urgences. 

Anti-tetanus immunity among university students and health staff in North Lebanon and administration of 
anti-tetanus serums in two hospitals

ABSTRACT Tetanus is a serious illness that kills about one million people a year globally. This study aimed to i) evaluate 
immunity against tetanus (by antibodies titres in blood) among health staff and students at the Public Health Faculty, 
Lebanese University, ii) explore the determinants of the anti-tetanus immunity by a questionnaire and iii) estimate anti-
tetanic serum use in the emergency departments of two hospitals (1 private, 1 public) in Tripoli. Most of the participants 
(76.6%) had anti-tetanus antibody titres ≥ 0.1 UI/mL. There was no association between immune status and gender (P 
= 0.614) but more participants ≤ 25 years were immunized than those > 25 years (P > 0.001) and more students were 
immunized than employees (P = 0.032). There was an inverse association between anti-tetanus immunity and having 
visited a physician in the past year (P = 0.009). In 2011, 1037 people received anti-tetanus immunoglobulins at the 
hospitals, 73% at the private hospital. Vaccination campaigns targetting adults > 25 years may be warranted to assure 
good anti-tetanus protection and avoid administration of anti-tetanus immunoglobulins in emergency departments.

املناعة ضد الكزاز بني طالب اجلامعات وموظفي الصحة يف شامل لبنان وإعطاُء األمصال املضادة للكزاز يف مستشفيني
منذر محزة، سني حليس، فؤاد دبوس، حسان مالط

اخلالصــة: الكــزاز مــرض خطــري يقتــل حــوايل مليــون شــخص ســنويًا عــى مســتوى العــامل. وقــد هدفــت هــذه الدراســة إىل: أ( تقييــم املناعة ضد 
الكــزاز )عــن طريــق عيــارات األضــداد يف الــدم( لــدى الكــوادر الصحيــة وطــالب كليــة الصحــة العامــة يف اجلامعــة اللبنانيــة. ب( استكشــاف 
دات املناعــة ضــد الكــزاز عــن طريــق اســتبيان. ج( تقييــم اســتخدام املصــل املضــاد للكــزاز يف أقســام الطــوارئ يف مستشــفيني )أحدمهــا  حمــدِّ
خــاص، واآلخــر عــام( يف طرابلــس بشــامل لبنــان. ويف معظــم املشــاركني )7.66 %( كانــت عيــارات أضــداد الكــزاز لدهيــم ≤ 0.1 وحــدة دوليــة/
مــل. ومل يكــن هنــاك ارتبــاط بــني احلالــة املناعيــة واجلنــس )P = 0.614(، ولكــن كان املمنَّعــون مــن املشــاركني الذيــن هــم بأعــامر ≤ 25 ســنة 
أكثــر ممــن هــم بأعــامر > 25 ســنة )P <0.001(، وكان املمنَّعــون مــن الطــالب أكثــر مــن املوظفــني )P = 0.032(. وكانــت هنــاك عالقــة عكســية 
بــني املناعــة ضــد الكــزاز وزيــارة أحــد األطبــاء يف العــام املــايض )P = 0.009(. ويف عــام 2011 تلقــى 1037 شــخصًا غلوبولينــات مناعيــة مضــادة 
ــح  ــالت تلقي ــام بحم ــرر القي ــا ي ــاك م ــون هن ــد يك ــه ق ــون أن ــرى الباحث ــاص. وي ــفى اخل ــوا يف املستش ــم كان ــفيني، 73 % منه ــزاز يف املستش للك

تســتهدف البالغــني > 25 عامــًا لضــامن محايــة جيــدة ضــد الكــزاز وجتنــب إعطــاء الغلوبولينــات املناعيــة املضــادة للكــزاز يف أقســام الطــوارئ.

Book 20-10.indb   627 14/10/2014   10:12



EMHJ  •  Vol. 20  No. 10  •  2014 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

628

Introduction

Le tétanos est une maladie infectieuse 
aiguë,  grave et  potentiel lement 
mortelle (1), qui tue environ un million 
de personnes par an dans le monde (2). 
L’agent responsable est Clostridium 
tetani, bactérie ubiquitaire, tellurique 
et commensale du tube digestif de 
certaines espèces animales. Il persiste 
dans les déjections animales et dans 
le sol sous une forme sporulée, très 
résistante. Cette source étant présentée 
comme « tellurique et inépuisable », 
l ’éradication du tétanos est ainsi 
considérée comme impossible (1). 
Le tétanos se développe suite à la 
contamination d’un patient par 
des spores par la voie d’une brèche 
cutanéo-muqueuse (blessure, plaie 
chronique), spores qui germent et 
se transforment ensuite en bacille 
sécrétant une neurotoxine qui migre 
jusqu’à la moelle épinière et le tronc 
cérébral, entraînant des contractures 
musculaires caractéristiques, des 
spasmes et des convulsions. Bien 
que son incidence ait  diminué 
depuis la vaccination (3), et malgré 
la disponibilité et l’efficacité avérée 
du vaccin antitétanique, le tétanos est 
encore présent (3,4).

Pour mesurer l'activité des anticorps 
antitétaniques, on utilise des méthodes 
in vivo ou in vitro. Le test de neutralisation 
in vivo mesure directement l’activité 
biologique de l'antitoxine tétanique. 
L’hémagglutination passive (HA), 
l e s  t e s t s  E L I S A  (e n z y m e - l i n k e d 
immunosorbent  assay) ou radio-
immunologiques (RIA) permettent 
de mesurer in vitro les interactions 
entre les anticorps antitétaniques et 
la toxine tétanique (ou l’anatoxine) ; 
ces techniques in vitro sont simples, 
sensibles, rapides et peu coûteuses, mais 
sont généralement moins spécifiques 
que les tests de neutralisation in vivo (5).

Au Liban, le vaccin antitétanique est 
obligatoire dès l’âge de 2 mois avec des 
rappels à l’âge de 3 mois, 4 mois, 18 mois, 
à 4-5 ans, à 10 ans puis tous les dix ans. 

La plupart des enfants bénéficient de 
rappels jusqu’à l’âge de 5 ans, rarement 
à l’âge de 10 ans. Les rappels tous les 
dix ans sont presque inexistants. Selon 
l’unité de surveillance au ministère 
de la Santé publique au Liban, il y a 
eu, entre 2001 et mai 2012, 23 cas de 
tétanos (dont 4 néonatals) (6).

Dans ce travail de recherche, 
nous avons comme objectif d'évaluer 
le niveau des connaissances sur 
le vaccin antitétanique chez le 
personnel qui travaille dans le secteur 
de la santé (infirmiers/infirmières 
et techniciens/techniciennes de 
laboratoire) ainsi que chez des 
étudiants à la Faculté de Santé 
publique (FSP) de l ’Université 
Libanaise (futurs travailleurs dans le 
même secteur). Nous espérons que 
nos résultats auront un impact sur la 
santé publique, et aideront à sensibiliser 
la population de l’étude à la mesure 
de son statut immunitaire vis-à-vis du 
tétanos par un dosage des anticorps 
spécifiques par la méthode ELISA et/ 
ou la remise à jour de son calendrier de 
vaccination antitétanique. Enfin, nous 
avons analysé les registres des urgences 
de deux hôpitaux dans la ville de Tripoli 
afin de connaître leur consommation 
de sérum antitétanique en une année.

Méthodes

Lieu et période de l’étude
L’étude a eu lieu entre le 2 mai et le 
9 juin 2012 dans le  laboratoire 
Microbiologie, santé et environnement 
au Centre AZM pour la Recherche 
en Biotechnologie et ses Applications 
de l'École doctorale de l’Université 
Libanaise du Liban-Nord.

Population visée par l’étude
Nou s avons  voulu ,  d ’une part , 
évaluer le niveau des connaissances 
sur l’importance d'une mise à jour 
vaccinale des étudiants de la Faculté 
de Santé publique (FSP) et des 
personnels de santé qui sont en 

activité professionnelle (techniciens/
techniciennes de laboratoire, infirmiers 
et infirmières) et d’autre part, mesurer 
le statut immunitaire des participants 
vis-à-vis du tétanos.

Au total ,  359 personnes ont 
participé à l’étude, dont 199 étaient des 
étudiants de la FSP et 160 personnes 
étaient en activité dans les deux 
hôpitaux privés Nini et Dar Al-Chifaa, 
l’hôpital gouvernemental Kobbé de 
Tripoli, ainsi que dans le centre médical 
Al-Hamidi, ce dernier étant un centre de 
médecine primaire qui assure des soins 
médicaux en ambulatoire pour une 
grande population défavorisée à Tripoli.

Questionnaire
Un questionnaire a été distribué à 
chaque  participant  24-72  h  avant  le 
prélèvement, portant aussi bien sur les 
données démographiques, le suivi du 
calendrier vaccinal, la consultation d'un 
médecin et la recommandation ‒ ou 
non ‒ de ce dernier de vacciner, que sur 
un antécédent de plaie récente et de prise 
d'immunoglobulines antitétaniques.

Prélèvement de sang
Un prélèvement de 5 mL de sang a 
été effectué à l ’aide du système 
Vacutainer (Becton-Dickinson, États-
Unis d’Amérique) sur tube sec. Après 
coagulation, les tubes ont été centrifugés 
à une vitesse de 3500 tours par minute 
pendant cinq minutes. Le sérum a été 
prélevé à l’aide d’une pipette Pasteur 
stérile et transvasé dans un tube à 
hémolyse stérile, puis conservé à -20 °C.

Dosage des IgG spécifiques 
pour Cl. tetani
Pour doser le titre d’anticorps 
anti-Cl. tetani  en UI/mL, nous 
avons utilisé un kit ELISA prêt à 
l’emploi : RIDASCREEN® Tetanus 
IgG (K3721) commercialisé par la 
société allemande R-Biopharm AG. 
Pour la réalisation du test, la lecture 
et l'interprétation des résultats, nous 
avons suivi les recommandations 
proposées par le fabricant.
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Consommation 
d’immunoglobulines anti-Cl. 
tetani dans deux services des 
urgences à Tripoli
Nous avons pu consulter les registres  
des  urgences  de  l ’hôpita l  Nini 
et  de  l ’hôpita l  gouvernemental 
de Kobbé à Tripoli pour l’année 
2011. Les informations recueillies 
portaient sur le sexe du patient, l'âge 
et le motif d’administration d’IgG 
antitétanique (Tetagam®).

Étude statistique
Les variables catégoriques ont été 
représentées par  les  fréquences 
e t  p o u r c e n t a g e s .  L e s  v a r i a b l e s 
quantitatives ont été décrites par la 
moyenne, la médiane, l'écart-type et 
l'espace interquartile. Les tests utilisés 
étaient le test du χ2 et le test de Student 
pour l 'analyse bivariée. L'analyse 
multivariée a été effectuée en utilisant 
la régression logistique multiple par 
étapes. Le seuil de significativité alpha 
a été fixé à 5 %. Le logiciel utilisé était 
STATA 10.

Résultats

D a n s  c e tt e  é t u d e ,  n o u s  a v o n s 
recherché le t itre des anticorps 
anti-Cl. tetani chez 359 personnes 
d o n t  2 8 8  f e m m e s  ( 8 0 , 2  % )  e t 
71 hommes (19,78 %). Les personnes 
qui ont participé à l’étude étaient, 
d’une part, 160 infirmiers(-ères) et 
techniciens(-nes) de laboratoire qui 
travaillent dans les hôpitaux (45,0 %) et 
d'autre part, 199 étudiants en sciences 
paramédicales à la FSP (55,5 %). 
L’âge moyen était de 26,3 ans avec 
un écart-type de 9,3 ans, la médiane 
était de 23 ans et l’espace interquartile 
de 20-29 ans. En ce qui concerne la 
répartit ion de la  population de 
l’étude, les résultats ont révélé que 
le personnel de santé (infirmiers/
infirmières, techniciens/techniciennes 
de laboratoire) était plus âgé que 
les étudiants de la FSP. L’analyse 

socio-économique de la population 
étudiée a été basée sur l'index d'habitat 
ou « Crowding index », calculé comme 
le rapport du nombre de personnes qui 
vivent sous le même toit sur le nombre 
de pièces de la maison à part les toilettes 
et la cuisine.

L ’ a n a l y s e  d e s  p r é l è v e m e n t s 
sanguins a montré que 76,6 % (275) 
de l'échantillon étudié avaient un taux 
d'anticorps antitétaniques supérieur ou 
égal à 0,1UI/mL alors que 23,4 % (84) 
avaient un titre inférieur à 0,1UI/mL. 
Comme le montre le tableau 1, nous 
n’avons pas observé d'association  
entre le statut immunitaire contre le 
tétanos et le sexe (test du χ2, p = 0,614). 
En ce qui concerne la relation entre 
la présence d’immunité et l’âge, les  
résultats ont montré que les plus  
jeunes (≤ 25 ans) étaient significative-
m e n t  p l u s  i m m u n i s é s  q u e  l e s 
plus âgés (> 25 ans) (test du χ2, 
p < 0,001), la moyenne d’âge étant 
significativement plus élevée chez 
les non-immunisés que chez les 
immunisés (moyenne [écart type] 
respectivement de 29,9 [12,1] ans 
contre 25,2 [8,0] ans ; test de Student, 
p = 0,0012). Les étudiants (qui étaient 
en général plus jeunes) étaient 
significativement plus immunisés que 
les employés (test du χ2, p = 0,032). 
Le niveau socio-économique n’a pas  
m o n t r é  d ' e ff e t  s u r  l e  s t a t u t 
immunitaire (test du χ2, p  =  0,247). 
N o u s  a v o n s  o b s e r v é  q u e  l e s 
personnes qui avaient consulté un 
médecin durant l’année écoulée 
étaient significativement moins 
vaccinées (test du χ2, p = 0,009), et 
parmi celles qui avaient consulté un 
médecin durant l’année écoulée, 
il n’y avait pas de relation du taux 
d’immunité avec le fait que le médecin 
s’est assuré de la mise à jour de la 
vaccination (test du χ2, p = 0,415). En 
outre, les personnes qui n’avaient pas 
de carnet de vaccination avaient le plus 
faible taux d’immunité (test du χ2, p = 
0,031).

La prise du vaccin antitétanique 
rapportée par les participants durant 
les dix dernières années n’a pas montré 
d'effet sur le statut immunitaire (test 
du χ2, p = 0,808). Il n’y avait pas 
d’association significative entre le 
taux d’anticorps et le fait d’avoir une 
blessure sans prise d'immunoglobulines 
antitétaniques (test du χ2, p = 0,502) ; 
également, les résultats n’ont pas 
montré d'association entre le taux 
d’anticorps dosé chez les sujets et la  
p r i s e  d ' i m m u n o g l o b u l i n e s 
antitétaniques après une blessure 
durant les dix dernières années (test du 
χ2, p = 0,558). Finalement, il n’y avait 
pas d’association significative entre le 
taux d’immunité et la connaissance 
des recommandations la vaccinales 
évaluée par la justesse des réponses sur 
la fréquence requise de la vaccination 
antitétanique (test du χ2, p = 0,699).

À l 'analyse multivariée,  on a 
retenu uniquement deux variables 
indépendantes dans le modèle de 
régression logistique par étapes, soit 
l'âge avec un odds ratio (OR) ajusté 
de 0,49  et  un  intervalle de  confiance 
à 95 % de 0,28-0,77, ce qui veut dire 
que la probabilité d'avoir une immunité 
adéquate pour le tétanos chez les sujets 
âgées de plus de 25 ans était la moitié 
de celle des sujets âgées 25 ans ou 
moins, en ajustant pour le fait d'avoir 
consulté un médecin durant l’année 
écoulée, cette dernière variable étant à 
la limite de la significativité (p = 0,051). 
Le modèle était significatif et expliquait 
4 %  de  la  variabilité  de  l'immunité 
antitétanique (p = 0,0003 ; pseudo-R2 

= 0,04) (Tableau 2).
Nous avons analysé les registres 

des urgences de deux hôpitaux (hôpital 
Nini et hôpital gouvermental de 
Kobbé). Pour l’année 2011, les résultats 
d’analyse ont révélé que 1037 personnes 
avaient eu une injection antitétanique : 
760 à l’hôpital privé Nini (73 %) et 
277 (27 %) à l’hôpital gouvernemental 
de Kobbé. La moyenne d’âge était de 
31 ans avec un écart-type de 18 ans 
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Tableau 1 Analyse bivariée des déterminants de l'immunité contre le tétanos

Variable Taux d’anticorps antitétaniques p

< 0,1 IU/mL
Nbre (%)

≥ 0,1 IU/mL
Nbre (%)

Sexe 0,614

Masculin 15 (21,1) 56 (78,9)

Féminin 69 (24,0) 219 (76,0)

Âge (ans) > 0,001

≤ 25 39 (17,8) 186 (82,2)

> 25 45 (34,4) 89 (65,6)

Statut 0,032

Employé 46 (28,8) 114 (71,2)

Étudiant 38 (19,1) 161 (80,9)

Niveau socio-économique 0,247

Bas 16 (16,5) 81 (83,5)

Moyen-inférieur 35 (26,5) 97 (73,5)

Moyen-supérieur 16 (28,6) 40 (71,4)

Haut 17 (23,0) 57 (77,0)

Avoir consulté un médecin durant l’année écoulée 0,009

Non 25 (16,6) 126 (83,4)

Oui 59 (28,4) 149 (71,6)

Le médecin s'est assuré de la mise à jour des vaccins (dans le 
cas de consultation) 0,415

Non 38 (25,5) 111 (74,5)

Oui 16 (31,4) 35 (68,6)

Avoir un carnet de vaccination 0,031

Non 55 (28,9) 135 (71,1)

Oui 14 (16,5) 71 (83,5)

Pas sûr(e) 15 (17,9) 69 (82,1)

Prise de vaccin pour le tétanos les dix dernières années 0,808

Non 70 (23,6) 226 (76,4)

Oui 14 (22,2) 49 (77,8)

Avoir eu, durant les dix dernières années, une blessure sans 
prise d'immunoglobulines 0,502

Non 54 (21,8) 194 (78,2)

Oui 15 (25,9) 43 (74,1)

Prise d'une injection d'immunoglobulines antitétaniques 
après une blessure durant les dix dernières années 0,558

Non 58 (22,1) 204 (77,9)

Oui 13 (28,9) 32 (71,1)

Jamais eu de blessure 12 (26,1) 34 (73,9)

Connaissance du protocole de mise à jour du vaccin du 
tétanos 0,699

Non 28 (22,2) 56 (24,0)

Oui 98 (77,8) 177 (76,0)

et une médiane de 27 ans. En ce qui 
concerne leur répartition en fonction 
du sexe, on a constaté que 84 % étaient 
des hommes et 16 % des femmes ; 

par conséquent, le sexe masculin était 
dominant. En analysant les raisons 
pour lesquelles les médecins ont 
administré des immunoglobulines 

antitétaniques, nous avons constaté 
que la raison majeure était la présence 
d’une plaie traumatique (près de 
90 %) (Tableau 3).
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Discussion

Dans cette étude, nous avons voulu 
étudier,  d’une part ,  le niveau de 
connaissance de l’importance du vaccin 
antitétanique chez 359 personnes qui 
travaillaient alors dans le secteur de la 
santé ou de futurs candidats pour ce 
genre de travail, et d’autre part leur statut 
immunitaire. Nous avons également  
évalué la consommation de sérum 
antitétanique dans deux hôpitaux à 
Tripoli.

P o u r  l e  d o s a g e  d ’ a n t i c o r p s 
antitétaniques, nous avons utilisé la 
méthode ELISA qui reste la méthode 
de référence pour bien évaluer le statut 
immunitaire d’une personne vis-à- 
vis de cette maladie (7-9) .  Le test 
ELISA est considéré par l’Organisation 
m o n d i a l e  d e  l a  S a n t é  c o m m e 
la référence pour juger de l ’état 
d’immunisation contre le tétanos, avec 
un seuil de 0,1 UI/mL comme seuil 
protecteur (10,11). Or, avec un délai de 
résultat allant de 48 à 72 heures, l’ELISA 
ne peut pas fournir assez rapidement 
la réponse nécessaire aux médecins 
pour prendre des décisions dans les 
conditions des services des urgences.

Dans notre étude, les résultats 
obtenus ont révélé que 76,6 % de la 
population étudiée avaient un titre 
supérieur ou égal à 0,1UI/ mL et 
par conséquent étaient considérés 
c o m m e  i m m u n i s é s ,  a l o r s  q u e 

les  plus  âgés  (> 25 ans)  sont  
moins  immunisés  que les  plus  
jeunes (≤ 25 ans). Il est très fortement 
probable que notre population (âgée 
aux alentours de 25 ans) avait 
reçu une vaccination insuffisante 
pendant l'enfance, étant donné que le 
programme national de vaccination 
pour les enfants n’était pas entièrement 
en place avant 1987, avec une faible 
couverture durant les trois premières 
années d'installation. Le niveau de 
couverture  était  de 46 %  en 1987  et 
a augmenté pour atteindre 81 % en 
2008 et 98 % en 2013 (12). Un enfant 
est considéré comme suffisamment 
immunisé contre le tétanos après avoir 
reçu trois doses de vaccin. La date 
de 1989 est importante dans notre 
étude puisque c'est la date à laquelle  
la majorité de notre population est née. 
Le niveau de couverture cette année-
là était de 79 % (12) et notre étude a 
montré que le niveau de protection 
dans notre population était proche 
de ce niveau (76 %). Nous pouvons 
conclure que le niveau de protection  
d e  n o t r e  p o p u l a t i o n  r e fl è t e  l e 
pourcentage de couverture qui était 
présente il y a 23 ans.

Il n’y a pas beaucoup d'études dans 
la littérature sur le statut immunitaire 
contre le tétanos dans les pays arabes ou 
méditerranéens. Une étude effectuée 
en Turquie, dans la province d’Antalya, 
sur 347 sujets a montré un haut niveau 

d’immunité antitétanique chez les 
enfants et les jeunes adultes, mais un 
faible niveau chez les adultes âgés de 
40 ans ou plus (13). Une autre étude 
toujours en Turquie (Ankara) a été 
réalisée sur 100 personnes âgées de plus 
de 18 ans : 68 % ont montré des taux 
protecteurs d'antitoxine tétanique sans 
différence significative entre hommes 
et femmes (comme dans notre étude), 
tandis que seulement 35,7 % des 
individus âgés de plus de 50 ans étaient 
protégés contre le tétanos (14). Une 
étude réalisée en Égypte sur 709 sujets 
sains de cinq régions, âgés entre 2 mois 
et 105 ans, a révélé que seulement 
68,3 % de la population âgée de 2 mois 
à 50 ans avait une protection contre 
le tétanos. Le niveau de sensibilité au 
tétanos augmente avec l'âge jusqu'à ce 
qu'il atteigne 90,3 % (15). Enfin, une 
étude réalisée en Grèce a trouvé que 
64,4 % de  la population étudiée  était 
protégée. Le pourcentage de personnes 
protégées diminue avec l’âge, passant de 
83,3 % chez les personnes âgées entre 
21 ans et 30 ans à 51,2 % chez les plus 
de 60 ans (16). La persistance de cas 
de tétanos chez l’adulte peut donc être 
interprétée comme étant plus le reflet 
d’une mauvaise pratique des rappels 
associée à une couverture insuffisante 
chez l’enfant. 

Diverses enquêtes françaises portant 
sur la couverture vaccinale estiment que 
les populations suivantes sont couvertes 

Tableau 2 Analyse multivariée des déterminants de l'immunité contre le tétanos

Variable Odds ratio ajusté (intervalle de 
confiance à 95%)

p

Âge (> 25 ans/≤  25 ans) 0,49 (0,28-0,77) 0,003

Visite chez un médecin durant l’année écoulée 0,58 (0,34-1,00) 0,051

Modèle significatif (p = 0,0003 ; pseudo R2 = 0,04).

Tableau 3 Motifs de prise d'immunoglobulines antitétaniques en fonction de l’hôpital (%)

Motif Hôpital gouvernemental de Kobbé Hôpital Nini

Plaie traumatique 89,53 95,26

Brûlure 7,94 3,03

Insecte/animal 2,53 1,71
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par le tétanos : 92 à 97 % des enfants de 
moins de 10 ans, 80 % des personnes à 
l’âge de 15 ans et 71 % des personnes 
âgées de plus de 18 ans (17,18). Environ 
dix millions de personnes seraient donc 
non immunisées contre le tétanos (19).

Dans notre étude, la visite médicale 
chez un médecin durant l’année écoulée 
n’a pas montré d'effet sur le statut 
immunitaire, et ceux/celles qui n’avaient 
pas de carnet de vaccination avaient le 
plus faible taux d’immunité. En effet, les 
médecins doivent avoir un rôle majeur 
dans la sensibilisation des patients à 
l’importance du respect du calendrier 
vaccinal même à l’âge adulte. Notre 
étude a montré que, malheureusement, 
les médecins de notre région ne jouent 
pas ce rôle parfaitement.

Bien que notre étude n’ait pas 
montré de différence significative de taux 
d'immunité selon la prise de vaccin durant 
les dix dernières années, 226 personnes 
qui ont déclaré ne pas avoir reçu de vaccin 
antitétanique en dix ans avaient un titre 
d'anticorps antitétaniques supérieur ou 
égal à 0,1UI/mL. Ceci est certainement 
dû à une bonne vaccination durant 
l’enfance pour ces sujets. L’évaluation de 
la consommation d'immunoglobulines 
antitétaniques (Tetagam®) dans les 
deux hôpitaux durant l’année 2011 a 
montré qu'elle était plus importante à 
l’hôpital privé Nini (73 %) qu'à l'hôpital 
gouvernemental de Kobbé (27 %). Il y 
a lieu de signaler que la raison majeure 
de l’administration de sérum était la 
présence d’une plaie traumatique. Au 
total, 1037 patients ont bénéficié d’une 
injection par Tetagam®, sachant que le 
prix d’une dose est estimé  à 30 000 livres 
libanaises (soit 20 dollars des États-Unis), 
donc la somme totale était 31 110 000 
livres libanaises (soit 20  000 dollars).

Au Liban,  plusieurs  facteurs 
interviennent dans l’administration 
systématique de sérum antitétanique 
aux urgences lors de l 'admission 
d’un patient qui se présente avec une 
plaie, notamment l’absence de carnet 
de vaccination pour les adultes (ce 
carnet de santé est disponible pour les 

nouveau-nés depuis 1996). Dans notre 
étude, 52,4 % n’avaient pas de carnet de 
vaccination. Le rappel antitétanique n’est 
pas respecté par la majorité des Libanais 
adultes. Au questionnaire de notre 
étude,  13,4 % des  sujets ont  répondu 
que le vaccin antitétanique n’était pas 
indiqué dans les recommandations, 
5,0 % ont répondu que les adultes ne 
doivent pas prendre de vaccin et 64,9 % 
étaient prêts à prendre le vaccin. Il est 
rare de venir aux urgences avec un carnet 
de vaccination même s’il existe. Le 
niveau de connaissance de l'importance 
des vaccins chez l'adulte, notamment du 
vaccin contre le tétanos, semble être très 
déficitaire chez la plupart des Libanais. 
On note enfin qu’entre 2001 et mai 
2012, il y a eu 23 cas de tétanos déclarés 
au Liban et 4 cas de tétanos néonatal (6).

Si les recommandations pour 
la prophylaxie du tétanos après 
exposition existent, elles sont cependant 
difficilement applicables dans la 
prise en charge des blessés arrivant 
dans un service des urgences. En 
effet, outre l’estimation du risque de 
tétanos en fonction de la nature de la 
plaie, ces recommandations tiennent 
compte du statut vaccinal du patient. 
Malheureusement, les études montrent 
que ce dernier est  difficilement 
évaluable ; en effet, peu de patients 
peuvent apporter la preuve écrite de 
leur statut vaccinal et, souvent, leur 
interrogatoire n’est pas fiable (20).

Aux urgences, le statut du patient 
est au mieux apprécié par l’examen 
du carnet de vaccination, ou à défaut 
et le plus souvent en pratique, par 
un interrogatoire du patient (le 
carnet vaccinal serait non disponible 
dans 90-95 % des cas selon certaines 
études) (21). Le manque de fiabilité 
attribué à cet interrogatoire (22,23), qui 
sollicite en particulier la distinction d’une 
antériorité de vaccination de plus de cinq 
ou dix ans, a conduit une majorité des 
services d’accueil aux urgences (SAU) 
français à recourir à l’utilisation de tests 
immunochromatographiques rapides 
pour définir le statut vaccinal du patient 

vis-à-vis du tétanos. L’intérêt d’un tel 
test est triple : d’une part la prophylaxie, 
et en particulier des immunoglobulines 
ne seraient administrées qu’à des 
patients non immuns, réduisant ainsi 
au minimum le risque lié à l’utilisation 
d’un produit dérivé du sang ; d’autre 
part, une telle technique pourrait 
permettre d’identifier des cas de 
patients non immuns malgré une 
anamnèse suggérant un état vaccinal 
adéquat. Finalement, comme corollaire 
à une utilisation plus rationnelle des 
immunoglobulines, on peut s’attendre à 
avoir un impact économique positif sur 
le système de santé.

Conclusion

Notre étude a révélé un niveau de 
connaissances insuffisant vis-à-vis du 
vaccin antitétanique dans une population 
de diplômés en sciences paramédicales. 
De plus, elle a montré que 21 % des 
personnes enquêtées ont répondu que 
leur médecin traitant n’avait jamais évoqué 
devant eux l’importance d’être à jour pour 
les vaccins. Pour cette raison, elles n’ont 
pas fait de rappel, alors que le reste avait 
d'autres raisons. D’où l’importance pour 
les médecins de jouer leur rôle normal de 
sensibilisation de la population libanaise 
à ce sujet.

La majorité n’a pas de carnet de 
vaccination, d’où l’importance de 
trouver une solution par le ministère de 
la Santé publique qui doit délivrer un 
carnet de santé pour chaque libanais, afin 
que chaque citoyen ait un carnet de santé 
avec un calendrier vaccinal respecté.

Il n'existe pas de campagnes et de 
programmes informatifs sur le sujet  
des rappels vaccinaux chez les adultes 
au Liban. La majorité des Libanais  
semblent croire que le vaccin ne concerne 
que les bébés et les enfants, et que la 
vaccination durant l’enfance confère une 
protection à vie. En plus, nous n’avons 
pas trouvé de différence d’immunité 
antitétanique par rapport au sexe ; ceci 
est dû probablement à l’absence de 
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programme de vaccination pour les 
femmes enceintes ou celles qui sont en 
âge de procréer.

Notre étude a montré que, sur 
une année, le budget alloué au sérum 
antitétanique dans deux hôpitaux 
était de 20 000 dollars. Il s’agit d’une 

charge en plus pour un secteur qui 
souffre déjà de difficultés financières, 
d’où l’importance d’adopter le test 
immunochromatographique (coût d’un 
test environ 6 dollars) ; ceci permettra 
probablement de réduire la facture des 
dépenses sur le plan national.
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ABSTRACT  This study investigated the relationship between nurses’ and physicians’ perceptions of the 
organizational health of a hospital and the quality of patient care. Data were collected using 2 self-report 
questionnaires from 75 nurses and 49 physicians working in 4 intensive care units in a university-affiliated 
hospital in Saudi Arabia. Among the determinants of hospital health in the modified Quality Work Competence 
questionnaire (12 domains), teamwork was the highest scoring determinant [mean percentage score 70.5 (SD 
11.8)]; however it was not significantly correlated with any of the predictors of quality of patient care. In the Quality 
of Patient Care questionnaire (7 domains) quality results was the highest scoring predictor [69.7 (SD 14.3)]. There 
was a significant positive correlation between participants’ perception of overall mean percentage scores on the 
determinants of organizational hospital health and the predictors of the quality of patient care (r = 0.26). In contrast, 
patient-centred care had no significant positive correlation with any of the studied hospital health determinants.

العالقة بني إدراك املمرضات واألطباء للصحة التنظيمية و جودة رعاية املرىض
عزة حسن حممد حسني

اخلالصــة: لقــد قامــت هــذه الدراســة بفحــص العالقــة بــني إدراك املمرضــات واألطبــاء للصحــة التنظيميــة ألحــد املستشــفيات وبــني جــودة 
رعايــة املــرىض. فقــد تــم مجــع بيانــات باســتخدام اســتبيايَنْ إفــادة ذاتيــة مــن 75 ممرضــة و 49 طبيبــًا يعملــون يف 4 وحــدات للعنايــة املركــزة يف 
دات صحــة املستشــفيات املوجــودة  مستشــفى تابــع إلحــدى اجلامعــات يف اململكــة العربيــة الســعودية. فــكان العمــُل اجلامعــي - مــن بــني حمــدِّ
ــراز 70.5  ــة لألح ــبة املئوي ــطي النس ــَرزة ]وس ــات امُلح ــى للدرج َد األع ــدِّ ــو املح ــاالً( – ه ــل )12 جم ــودة العم ــاءة ج ل لكف ــدَّ ــتبيان املع يف االس
)±11.8([، عــى الرغــم مــن إنــه ليــس مرتبطــًا - إىل حــد كبــري - بأيــًا مــن منبئــات جــودة رعايــة املــرىض. ويف اســتبيان جــودة رعايــة املــرىض 
)7 جمــاالت( كانــت نتائــُج اجلــودة هــي امُلنبــَئ األعــى َأحــرازًا ]69.7 )±14.3([. وكان هنــاك تراُبــط إجيــايب هــام بــني متوســط إمجــايل الدرجــات 
دات الصحــة التنظيميــة وبــني امُلنبئــات بجــودة رعايــة املــرىض ) r =0.26(. ويف املقابــل فــإن الرعايــة التــي  املحــَرزة للمشــاركني اخلاصــة بمحــدِّ

دات املستشــفى التــي متــت دراســتها. تركــز عــى املــرىض مل يكــن هلــا ارتبــاط إجيــايب هــام مــع أيٍّ مــن حمــدِّ

Relation entre la perception du personnel infirmier et des médecins à l'égard de la santé organisationnelle 
et la qualité des soins aux patients

RÉSUMÉ La présente étude a évalué la relation entre la perception du personnel infirmier et des médecins à 
l'égard de  la santé organisationnelle d'un hôpital et de la qualité des soins aux patients. Les données ont été 
recueillies à l'aide de deux autoquestionnaires remplis par 75 membres du personnel infirmier et 49 médecins 
travaillant dans quatre unités de soins intensifs d’un hôpital affilié à une université en Arabie saoudite. Parmi 
les déterminants de la santé hospitalière dans la version modifiée du Quality Work Competence questionnaire 
(12 domaines), le travail d'équipe était le déterminant ayant le score le plus élevé [pourcentage moyen 70,5 (ET 
11,8)], mais n'était fortement corrélé à aucun des facteurs prédictifs de la qualité des soins aux patients. Dans le 
Quality of Patient Care questionnaire (7 domaines), les résultats concernant la qualité étaient les facteurs prédictifs 
ayant le score le plus élevé [69,7 (ET 14,3)]. Il existait une corrélation fortement positive entre la perception 
qu'ont les participants des scores moyens globaux exprimés en pourcentage pour les déterminants de la santé 
organisationnelle et les facteurs prédictifs de la qualité des soins aux patients (r = 0,26). En revanche, les soins axés 
sur le patient n'avaient pas de corrélation significativement positive avec les déterminants hospitaliers étudiés.
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Introduction

Over the past decade there has been 
a growing body of workplace health 
research that has moved beyond 
assessing individual employees’ well-
being to investigating the workplace 
determinants of wellness and job 
performance and how organizational 
health might contribute to the delivery 
of quality patient care in health-care 
agencies (1–3). It is now common 
knowledge that the quality of health 
systems and their performance and 
services can be assessed by consider-
ing the essential features of so-called 
“healthy workplaces” (4). Organiza-
tional health refers to an organization’s 
ability to achieve sustainable outcomes 
and to cope appropriately with its en-
vironment, to enhance organizational 
performance and to support employ-
ees’ well-being (1,5).

Organizational health audits pro-
vide the means whereby health-care 
organizations such as hospitals can 
continuously learn how to improve 
themselves (6,7). The organizational 
health of a hospital encompasses all 
the psychological, physiological and 
social components of the organizational 
system—all the distinctly human parts 
(8,9), organizational processes and cul-
ture elements that contribute to organi-
zational function and capacity (8,10). If 
these elements are designed inappro-
priately or incongruently this can nega-
tively affect the quality of patient care. 
Given the assumption that many nurses 
and physicians are full participants and 
significant players in key committees 
and hospital performance, this research 
can have profound implications in cre-
ating a healthy hospital. Understanding 
hospital organizational health may help 
its managers to build strong hospital 
systems, maintain nurses’ and physi-
cians’ well-being, as well as improve the 
quality of patient care. The latter could 
be achieved by studying how hospital 
workplace health could be a predictor 
of patient care quality.

The present study was guided main-
ly by the conceptual framework of or-
ganizational health developed by Arnetz 
in 1997and 2005 (11,12). This concept 
concerns the psychosocial work condi-
tions and work organization at every 
workplace (13) and rests on 12 funda-
mental determinants—goal/organi-
zational clarity, performance feedback, 
participatory management, leadership, 
organizational efficacy, change motiva-
tion, competence development, work 
climate, mental energy/emotional 
exhaustion, work intensity/tempo, 
internal communication (11,12) and 
teamwork (14). It was hypothesized 
that these hospital health determinants 
could predict the extent of quality of pa-
tient care. The assessment of quality of 
care was based on the work of the Insti-
tute of Medicine (IOM) to identify the 
components of quality of patient care 
for the 21st century whereby health care 
should be: patient-centered, effective, 
safe, timely, efficient and equitable (15).

Intensive care units (ICUs) are 
recognized as especially stressful en-
vironments. However, the conditions 
in which stressors may affect health 
professionals’ performance and well-
being and the conditions that poten-
tially lead to impaired performance 
and staff psychological distress are not 
well understood (16,17). Health-care 
professionals face many demands, both 
externally from the world around and 
internally from their own health-care 
organizations. These demands can re-
sult in ill health and work exhaustion 
(17,18). High levels of stress among 
health professionals can also negatively 
affect patients’ outcomes (19,20).

The objectives of this study were 
to investigate the relationship between 
ICU nurses’ and physicians’ percep-
tions of the organizational health of a 
hospital and the quality of patient care; 
and to assess and compare the percep-
tions of nurses and physicians. The pur-
pose was not only to identify the present 
work situation but also to identify its 
characteristics, to target possible causes 

of organizational ill health and then to 
focus on the required improvement 
efforts.

Methods

Study design and setting
A comparative, correlational design 
was followed in this study. The study 
was carried out in 4 ICUs—paediatric, 
neonatal, medical and surgical—at 
one of the university hospitals in Saudi 
Arabia. These units incorporate many 
characteristics of well-defined organi-
zational and clinical practice, formed 
on the basis of internationally recog-
nized guidelines and an operational 
philosophy/goal of quality of patient 
care. They are equipped with modern, 
complex technologies such as clinical 
computer systems and digital diagnos-
tic medical machines, act as centres of 
excellence in some types of research 
and have an executive information 
system; however, they are intensely 
interactive workplaces with hazard-
ous environments. The study hospital 
underwent an accreditation process 
from 2007–08, and 6 months before 
data collection the hospital was in the 
process of renewing its accreditation 
status.

This hospital is one of the inde-
pendent government bodies that serve 
particular populations. It works under 
the umbrella of the Saudi Arabian Min-
istry of Higher Education (University 
Hospitals) and it is totally owned and 
financed by the government to serve 
particular populations. All health servic-
es that are provided by the government 
sector are free of charge. Health-care 
personnel are reimbursed by monthly 
salaries while the facilities are funded 
by annual budgets. The objectives are 
geared towards educating and training 
current and future health professionals, 
exploring new areas of research and 
providing high-quality, compassionate 
health care by well-trained and special-
ized health professionals.

Book 20-10.indb   635 14/10/2014   10:12



EMHJ  •  Vol. 20  No. 10  •  2014 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

636

The hospital has a decentralized 
health-care delivery system and man-
agement authority which is responsible 
for developing its strategic planning, 
formulating specific health policies and 
supervising health-service delivery pro-
grammes. Strategic decision-making is 
mainly taken by top management with 
some level of participation from the oper-
ational staff such as nurses and physicians. 
It has the accountability for planning, 
training and management of human 
health resources and achieving health 
outcomes. Nurses’ and physicians’ per-
formance is reviewed annually through a 
meeting with their direct supervisor.

Sample
The study participants included 77 
nurses and 51 physicians who were 
working in the studied ICUs and had 
sufficient work experience in their 
current work unit to be able to assess 
the studied variables (at least 1 year of 
experience). Overall 75 out of 77 nurses 
and 49 out of 51 physicians completed 
and returned the questionnaires.

Data collection
Collection of data was done from 17 
April to 10 June 2010. The question-
naires were hand delivered by the cur-
rent researcher to each participant in 
the beginning of his/her morning shift 
or during break time in the work unit. 
Completion of the questionnaires was 
done through self-reporting and each 
participant needed about 45 minutes to 
complete both questionnaires.

Study tools
Two tools were used in this study. The 
first was the Quality Work Compe-
tence questionnaire, which was de-
veloped (21) and modified by Arnetz 
(11,12,22). This was adapted by the 
current researcher from the original 
42-item  version—to  be  suitable  to 
this hospital culture, to facilitate assess-
ment and to add to what was already 
known—into a validated, 80-item 
questionnaire that covered nurses’ and 

physicians’ perceptions in relation to 
12 determinants of hospital health. 
These were: goal/organizational clarity 
(e.g. hospital goals are clearly stated); 
performance feedback (e.g. continuous 
feedback is given to employees about 
their performance); participatory man-
agement (e.g. work objectives and plans 
are developed jointly); leadership (e.g. 
immediate supervisor coaches employ-
ees to solve their problems); internal 
communication (e.g. information flows 
freely in the work unit); organizational 
efficacy (e.g. the decision-making pro-
cess is functional); competence devel-
opment (e.g. there is a chance to attend 
training programmes); work climate 
(e.g. there are supportive colleagues); 
mental energy/emotional exhaustion 
(e.g. during work I feel stress); work 
intensity/tempo (e.g. enough time is 
available to carry out work); change 
motivation (e.g. the management pro-
vides recognition of any new achieve-
ments) (12); and teamwork (e.g. both 
nurses and physicians consider the 
experience of each other) (23). The 
responses were measured on 4-point 
Likert scales ranging from strongly 
agree  (4)  to  strongly  disagree  (1). 
Mental energy statements were reverse 
scored—the fewer the symptoms, the 
higher the score. The higher the score 
the healthier the hospital was perceived 
to be. The overall scores of these de-
terminants constituted the focus score 
enhancement index.

For the purpose of the present 
study, the current author developed the 
Quality of Patient Care questionnaire 
based on the current literature (24–26). 
It consisted of 33 statements grouped 
into 7 predictors to measure the quality 
of care provided to all patients eligible 
for ICU services, as perceived by the 
participants. A total of 29 statements 
measured the first 6 predictors derived 
from the IOM’s aims (24) including: 
patient-centred care (e.g. continuous 
feedback given to patients and fam-
ily); effectiveness (e.g. health care is an 
evidence-based practice); safety (e.g. 

patient privacy is maintained); timeli-
ness (e.g. care is given at the exact time); 
efficiency (e.g. supplies are used accord-
ing to patient-care needs); equity (e.g. 
care is accessible to all patients) (16); 
and 4 statements which measured  the 
final predictor, quality results: “Over the 
past one year, the hospital has shown 
steady, measurable improvements in 
the quality of patient care” (11,12,25–
27). The responses were measured us-
ing a 5-point Likert scale ranging from 
strongly agree (5) to strongly disagree 
(1). The higher the score, the higher the 
quality of patient care was perceived. 
The overall scores of the predictors of 
the quality of patient care reflect the 
quality-of-care enhancement index. In 
addition, data were collected on par-
ticipants’ demographic and professional 
characteristics including their age, sex, 
nationality, marital status, unit, occupa-
tion, qualifications and total years of 
experience since graduation and in the 
current work unit.

The questionnaires were tested for 
content validity by 5 experts in the same 
field of the study. The necessary modi-
fications were carried out. The reliabil-
ity of the internal consistency was done 
using Cronbach alpha for the Quality 
of Work Competence and Quality of 
Patient Care questionnaires. The results 
proved to be reliable (α = 0.78 and 0.70 
respectively). A pilot study was carried 
out on 7 nurses and 7 physicians who 
were working in the hospital units other 
than the studied ICUs.

Ethical considerations
Permission was obtained from the 
original author of the Quality of Work 
Competence questionnaire to use it 
and to make the needed modifications. 
The ethics committee of the studied 
hospital approved the study plan. Before 
embarking on data collection informed 
consent was obtained from each study 
participant. All participants were as-
sured that their participation was vol-
untary and that their privacy and data 
confidentiality would be maintained.
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Data analysis

The collected data were revised, coded 
and entered into the statistical software 
program SPSS, version 16. Mean and 
standard deviation (SD) scores were 
used to describe the scales data, which 
were converted into mean percentage 
scores, while frequency and percentag-
es were used to describe the categorical 
data. Pearson correlation coefficient 
analysis was used to test the nature of 
the relationship between 2 quantita-
tive variables—the summation of the 
overall determinants and predictors 
and the underlying dimensions. In-
dependent samples t-test was used to 
compare the mean percentage scores 
of 2 independent groups that followed 
a normal distribution. All statistical 
analyses were done using 2-tailed tests 
and α-error of 0.05. P-value < 0.05 was 
considered to be significant.

Results

Background characteristics of 
the sample

All  49 physicians   who participated 
in this study were of Saudi Arabian 

nationality. The 75 studied nurses 
were non-Saudi (Egyptians 1.3%, 
South Africans 6.6% and south-east 
Asians such as Filipinos 92.1%). All 
participants were English speakers. 
The majority of nurses were females 
(92.0%), while  71.4% of  physicians 
were males; 60.0% of nurses were 
married and 77.5% of physicians were 
single. The age group 25–< 35 year 
comprised 54.7% of nurses and 40.8% 
of physicians.

The highest proportion of nurses 
(82.7%) had a baccalaureate degree 
and 17.3% had a diploma degree in 
nursing. Of the physicians, the high-
est percentage (40.8%) were assistant 
professors while the lowest (6.1%) 
were associate professors. The high-
est percentage of nurses (30.7%) and 
physicians (36.7%) were working in 
the surgical ICU and the lowest in the 
paediatric  ICU (22.7% and 20.4% re-
spectively). The modal total years of 
experience of nurses was 5–< 10 years 
(53.3%), which exceeded that of physi-
cians (< 5 years, 38.8%). Less than 5 
years’ experience in the current work 
unit was the common pattern among 
nurses and physicians.

Nurses’ & physicians’ 
perceptions of determinants 
of hospital health
Table 1 shows that the mean per-
centage score for the focus score en-
hancement index—the measure of 
participants’ overall perceptions of the 
determinants of hospital organizational 
health—was 65.3 (SD 4.2). The high-
est mean percentage scores were for 
the domains of teamwork and change 
motivation [70.5 (SD 11.8) and 70.2 
(SD 10.4)  respectively].  In  contrast, 
the lowest scores were found for men-
tal energy/emotional exhaustion [53.5 
(SD 11.6)] and work intensity/tempo 
[56.2 (SD 12.9)]. The overall mean 
percentage score of nurses’ perceptions 
on the focus score enhancement index 
was 66.5 (SD 3.6), significantly higher 
than that of physicians [63.4 (SD 4.4)] 
(t = 4.4, P < 0.001).

There were significant differences 
between the nurses’ and physicians’ 
perceptions of all the individual de-
terminants of hospital health, except 
for change motivation and teamwork. 
The highest mean percentage score of 
nurses was for the domain of compe-
tence development [72.7 (SD 10.1)], 

Table 1 Nurses’ and physicians’ perceptions of the 12 hospital health determinants 

Determinants (no. of items) Total Nurses Physicians t-valuea P-value

Mean score (SD)
(%)

Mean score (SD) 
(%)

Mean score (SD) 
(%)

Goal/organizational clarity (6) 67.6 (10.0) 69.1 (10.4) 65.2 (8.9) 2.2 0.033

Performance feedback (7) 69.5 (8.9) 72.3 (7.2) 65.2 (9.7) 4.7 > 0.001

Participatory management (7) 69.7 (9.6) 72.0 (9.8) 66.2 (3.5) 8.2 > 0.001

Leadership (7) 66.2 (10.9) 70.3 (9.9) 59.9 (9.4) 5.8 > 0.001

Organizational efficacy (7) 68.7 (10.7) 70.9 (10.9) 65.3 (9.6) 2.9 0.004

Change motivation (7) 70.2 (10.4) 71.0 (10.6) 69.1 (10.0) 1.0 0.320

Competence development (4) 69.3 (11.8) 72.7 (10.1) 64.0 (12.3) 4.3 > 0.001

Teamwork (4) 70.5 (11.8) 71.7 (11.2) 68.8 (12.6) 1.3 0.181

Work climate (6) 68.4 (10.1) 70.4 (10.5) 65.2 (8.8) 2.9 0.005

Mental energy/emotional exhaustion (9) 53.5 (11.6) 50.3 (10.4) 58.3 (11.8) 3.9 > 0.001

Work intensity/tempo (7) 56.2 (12.9) 53.7 (12.1) 60.1 (13.4) 2.7 0.007

Internal communication (9) 69.6 (10.6) 72.0 (9.7) 65.9 (10.9) 3.3 0.002

Overall focus score enhancement index 65.3 (4.2) 66.5 (3.6) 63.4 (4.4) 4.4 > 0.001
aIndependent samples t-test. 
SD = standard deviation.
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and this was significantly higher than 
physicians’  scores  [64.0 (SD 12.3)] (t 
= 4.3, P < 0.001). On the other hand, 
the highest mean percentage score of 
physicians was for change motivation 
[69.1 (SD 10.0)], although this was not 
significantly different from nurses’ mean 
percentage scores for this domain [71.0 
(SD 10.6)] (t = 1.0, P = 0.320). The 
lowest scores of nurses were for mental 
energy/emotional exhaustion and work 
intensity/tempo  [50.3  (SD 10.4)  and 
53.7 (SD 12.1) respectively] and these 
were significantly lower than the corre-
sponding scores of physicians [58.3 (SD 
11.8) (t = 3.9, P < 0.001) and 60.1 (SD 
13.4) (t = 2.7, P = 0.007) respectively].

Nurses’ & physicians’ 
perceptions of predictors of 
the quality of patient care
Table 2 shows that the mean percentage 
score for the quality-of-care enhance-
ment index—reflecting participants’ 
overall perceptions of the predictors of 
the quality of patient care—was 58.8 
(SD 5.3) The mean percentage score of 
nurses was 59.1 (SD 4.6) and of physi-
cians was 58.3 (SD 6.2) (t = 0.47, P = 
0.460).

The highest mean percentage score 
for the individual items was for quality 
results  [69.7 (SD 14.3)],  and  this was 
the highest scoring predictor among 
both  nurses  [70.1  (SD  14.3)]  and 

physicians [69.0 (SD 14.3)] (t = 0.44, P 
= 0.661). The lowest mean percentage 
score [56.1 (SD 15.9)] was for effective-
ness. There were no significant differ-
ences between the scores of nurses and 
physicians on the individual predictors 
of the quality of patient care, except 
the safety domain. Nurses’ perceptions 
of safety was the lowest rated domain 
[56.6 (SD 15.3)], and this was signifi-
cantly lower than among physicians 
[62.9 (SD 14.6)] (t = 2.3, P = 0.024). 
The lowest mean percentage score of 
physicians was related to effectiveness 
[52.9 (SD 18.5)] and this was 58.1 (SD 
13.7) for nurses.

Correlations between 
determinants of hospital 
health & predictors of quality 
of care
Table 3 shows that there was a significant 
positive correlation between the mean 
percentage scores of the participants’ 
overall perceptions of the predictors 
of the quality of patient care in terms 
of quality-of-care enhancement index 
and focus score enhancement index 
(r = 0.26, P = 0.028). There were sig-
nificant positive correlations between 
the scores on the overall quality-of-care 
enhancement index and each of the 
following individual determinants of 
hospital organizational health: goal/ 
organizational clarity, leadership, 

competence development and work cli-
mate. Furthermore, significant positive 
correlations were found between the 
participants’ mean percentage scores 
on the overall focus score enhancement 
index and the following individual 
predictors of quality: patient-centred 
care, effectiveness, safety, efficiency and 
equity.

In contrast, the predictor of pa-
tient-centred care had no significant 
positive correlations with any of the 
12 individual hospital determinants. 
Furthermore, 2 of the healthy hospital 
determinants—performance feedback 
and teamwork—had no significant cor-
relations with any of the 7 quality of 
care predictors, while 3 other determi-
nants— efficacy, emotional exhaustion, 
and excessive work intensity—corre-
lated with only 1 quality of care domain.

Discussion

The findings of the present study in-
dicated that the participants acknowl-
edged that their hospital was a healthy 
organization, as reflected in their mean 
percentage score on the focus score 
enhancement  index  [65.3  (SD 4.2)], 
the measure of overall hospital work-
place health. This hospital’s good work-
place health status could be explained 
in the light of the supportive social 

Table 2 Nurses’ and physicians’ perceptions of the 7 predictors of quality of patient care

Predictors (no. of items) Total Nurses Physicians t-valuea P-value

Mean score (SD) 
(%)

Mean score (SD) 
(%)

Mean score (SD) 
(%)

Patient-centred care (4) 58.7 (10.3) 58.7 (9.8) 58.8 (11.2) 0.09 0.930

Effectiveness (3) 56.1 (15.9) 58.1 (13.7) 52.9 (18.5) 1.7 0.094

Safety (3) 59.1 (15.3) 56.6 (15.3) 62.9 (14.6) 2.3 0.024

Timeliness (3) 62.6 (13.6) 63.5 (13.6) 61.4 (13.7) 0.84 0.402

Efficiency (10) 63.8 (12.1) 65.2 (10.7) 61.8 (13.8) 1.5 0.136

Equity (6) 64.6 (10.5) 64.6 (10.4) 64.5 (10.6) 0.03 0.975

Quality results (4) 69.7 (14.3) 70.1 (14.3) 69.0 (14.3) 0.44 0.661

Overall quality-of-care 
enhancement index 58.8 (5.3) 59.1 (4.6) 58.3 (6.2) 0.47 0.460

aIndependent samples t-test. 
SD = standard deviation. 
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environment that the hospital maintains 
among co-workers and supervisors, 
peer and team cohesion, utilization of 
skills, rewards and an emphasis on plan-
ning and efficiency. These conditions 
are the characteristics of any accredited 
health-care organization wishing to at-
tain high quality patient care. As the 
studied hospital is a university institu-
tion accredited by the Canadian Inter-
national Accreditation Organization, 
the affiliated ICUs have specific written 
guidelines to regulate the performance 
of patient care and workforce-related 
aspects. These speculations about 
the reasons for this hospital’s healthy 
workplace are consistent with the view 
of Griffin et al. that the availability of 
mechanisms, programmes, policies, ini-
tiatives, actions and practices all create 
healthy workplaces that provide the 
health workforce with good physical, 
mental, psychosocial and organizational 
conditions. These, in return, contribute 
to improvements in employees’ health 
and well-being, quality of care and pa-
tient safety, organizational performance 
and societal outcomes (28).

The present study found that team-
work was the highest scoring domain 
among the hospital health determi-
nants characterizing participants’ work 
environment. Effective health-care 
organizations are those which are able 
to encourage the professionals to work 
and learn together, engage in clinical 
audit of outcomes together and gener-
ate innovation to ensure progress in 
practice and service. However, some-
times these practices are not designed 
in a way that facilitates the work and 
enhances employees’ well-being in 
order to achieve the best outcomes for 
patients and customers due to inad-
equate performance feedback. In this 
respect, Mitchell et al. explained that 
multiple clinicians working with each 
other provide the best possible care; 
each clinician relies upon information 
and action from other members of 
the team (29). In contrast, Skela Savič 
and Pagon found that physicians and 
nurses had a low level of personal in-
volvement in their organizations and 
in work teams, while nurses were more 
likely than were physicians to think 

that they were subordinated to physi-
cians (30).

Change motivation was the second 
highest scoring hospital health deter-
minant, and this could be considered as 
a key factor in team effectiveness. The 
degree of participants’ motivation to 
change is a critical precursor to success-
ful implementation of organizational 
change and the strength of the hospital 
workplace health. Good teams that 
create a friendly atmosphere among 
team members may stimulate health 
professionals to accept change in their 
work environment, particularly if it is 
introduced to facilitate work and main-
tain a safer workplace. Caldwell et al. ar-
gued that much of the responsibility for 
implementing changes within health-
care organizations is given to groups 
or teams (31). Also, Lemieux-Charles 
and McGuire pointed out the impor-
tance of teams in implementing change 
in health-care organizations and sug-
gested that effective team dynamics are 
related to team success (32). However, 
Burningham and West found that com-
paratively little research has investigated 

Table 3 Correlation between the nurses’ and physicians’ mean percentage scores of the 12 determinants of hospital health 
and 7 predictors of quality of patient care

Determinants of hospital 
health

Predictors of quality of patient care Quality-
of-care 

enhancement 
index

Patient-
centred 

care

Effectiveness Safety Timeliness Efficiency Equity Quality 
results

Goal/organizational clarity 0.19 0.27* –0.01 0.40** 0.12 0.19 0.34* 0.31**

Performance feedback –0.20 –0.01 –0.11 0.21 0.05 0.01 0.04 –0.01

Participatory management 0.10 0.16 –0.18 0.25* 0.25* 0.10 0.25* 0.18

Leadership 0.05 0.27* –0.01 0.44** 0.13 0.21 0.22 0.26*

Efficacy –0.06 0.18 –0.11 0.31* 0.10 0.19 0.19 0.16

Change motivation 0.09 0.32** –0.04 0.35** 0.07 0.20 0.18 0.23

Competence development 0.18 0.24* –0.06 0.42** 0.16 0.34** 0.31** 0.32**

Teamwork 0.10 0.17 –0.15 0.20 –0.02 0.20 0.18 0.13

Work climate 0.08 0.26* 0.06 0.26* 0.12 0.21 0.20 0.24*
Mental energy/emotional 
exhaustion 0.02 0.22 0.37** –0.09 –0.14 0.02 –0.23 0.05

Work intensity/tempo 0.07 0.02 0.13 –0.13 –0.07 1.00** –0.12 –0.02

Internal communication 0.06 0.12 –0.18 0.27* 0.19 0.30* 0.21 0.19

Focus score enhancement 
index 0.43** 0.54** 0.28* 0.14 0.45** 0.51** 0.21 0.26*

Significant correlations (2-tailed): *P < 0.05; **P < 0.01.
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how teams within organizations can 
either facilitate or inhibit organizational 
attempts to implement new ideas (33).

In contrast to these positive find-
ings, the present study also provided 
empirical data about perceptions of 
high levels of emotional exhaustion and 
undue work intensity among our partici-
pants. These variables were significantly 
more perceived by the nurses than the 
physicians. Emotional exhaustion and 
inability to cope with work intensity are 
inevitable problems for staff who work in 
ICUs, who deal with physical and emo-
tional problems of seriously ill patients 
while also having to cope with teamwork 
and deal with complex management 
structures and conflicting demands at all 
hours of the day and night. Cronqvist et 
al. argued that health professionals suffer 
from tension specifically related to occu-
pational stress and that stress at work is 
greater in ICUs (34). Professionals who 
work in these units might experience 
excessive workload, lower work satisfac-
tion and psychological disorders (35). 
Hence, the risks of stress and health 
problems are manifested when work de-
mands do not match employees’ needs, 
expectations or skills (36).

Other factors that could intensify 
nurses’ feelings of excessive mental en-
ergy/emotional exhaustion and work 
intensity/tempo are the culture, the 
payment system and variations in 
educational background. As all of the 
studied nurses were expatriates with dif-
ferent cultures, religions, value systems 
and languages, this cultural diversity 
could lead to culture shock and com-
munication problems among nurses 
with other health care customers. The 
presence of a culturally diverse work-
force in health-care environments is 
an emerging global reality. Not only 
are nurses delivering care to culturally 
diverse clients, the nurses themselves 
may come from different cultural and 
educational backgrounds (37). To 
date, health care for the citizens of Saudi 
Arabia has been provided largely by a 
foreign labour force, the vast majority 

of whom are non-Arabic speaking (38). 
A lack of respect for acquired skills, loss 
of status and reverse culture shock are 
recurring problems in many health-
care organizations, especially among 
expatriates (39). Bonache found that 
expatriates, as compared with domes-
tic employees, experienced greater job 
overload and greater pressure from the 
visibility of their jobs. In addition, their 
functions were not always completely 
defined, so they may experience a 
higher degree of uncertainty and role 
ambiguity (40). Moreover, unfair pay-
ment compared with others, in particu-
lar Saudi citizens, and the possibility 
of termination of employment in case 
of failure to meet career requirements 
and professional accomplishments 
could cause them to feel higher levels of 
emotional exhaustion and undue work 
intensity. Research on expatriates’ atti-
tudes has uncovered low levels of salary 
satisfaction among these workers. For 
example, Black et al. asserted that 77.0% 
of expatriate employees were highly 
unsatisfied with their compensation 
systems (41).

All these problems perceived by the 
participants, in addition to relatively 
ineffective leadership, especially ac-
cording to physicians (reflected in their 
significantly lower scores on the item on 
leadership), could contribute to their 
perceptions of a relative poorer quality 
of patient care, as reflected in the over-
all quality-of-care enhancement score 
[58.8 (SD 5.3)]. There was a significant 
positive correlation between the mean 
percentage scores of the participants 
on quality-of-patient care enhancement 
and focus score enhancement (r = 0.26). 
However, most of the healthy hospital 
determinants—such as performance 
feedback, teamwork, efficacy, emotional 
exhaustion and work intensity—had 
few or no significant correlations with 
the predictors of the quality of patient 
care. Therefore, these determinants 
could not be conveniently designed to 
enhance the quality of patient care to 
the anticipated standard.

Our participants gave lower ratings 
to the domains of effectiveness, patient-
centred care and safe care. These findings 
could be explained in the light of the 
insufficient support given by the leader-
ship to a patient-centred approach and 
providing safe care based on scientific 
knowledge in daily practice, as well as 
non-compliance with the related poli-
cies and standards of patient care by all 
health-care professionals. In this respect, 
Hughes mentioned that, despite being a 
relatively new field of enquiry, particu-
larly in terms of how patient safety and 
quality are now defined, the need to im-
prove the quality and safety of care is the 
responsibility of all clinicians, all health-
care providers and all health-care leaders 
and managers (42). A range of organiza-
tional and management best practices 
provide a foundation for enhancing pa-
tient safety and quality of care. Experts 
highlight the importance of establishing 
a culture of safety founded on a model of 
proactive leadership and commitment 
to beliefs and values that continuously 
seek to minimize patient harm through 
adoption of well-established policies and 
procedures (43). Additional manage-
ment strategies that enhance patient and 
staff safety and quality improvement 
include integration of quality measures 
on an ongoing basis, while collaborative 
initiatives between health-care managers 
and clinical leaders are an important 
catalyst to organizational change.

A study on family-centred care has 
shown that patient-centred care has 
positive effects on patients (44). How-
ever, critical-care providers may be less 
amenable to adopting the principles 
of patient-centred care due to the high 
workload in ICUs. Although the nurse’s 
role is to provide care in a safe way, in 
our study nurses rated safety in their 
work situation significantly lower than 
did physicians. This finding could be 
explained in the light of Hughes’ argu-
ment that a large part of the demands 
of patient care is centred on the work of 
nurses (45). Nurses spend more time 
than physicians do caring for patients 
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and this could help them to evaluate 
safety more accurately.

Conclusions

We conclude that, although there were 
several organizational determinants of 
the hospital that correlated with the 
quality of patient care, among the 12 
determinants of organizational health, 
competence development correlated 
positively with the greatest number of 
predictors of patient care quality. Most 
of the other hospital heath determinants 

(e.g. performance feedback, teamwork, 
organizational efficacy, mental energy/
emotional exhaustion and work inten-
sity/tempo) had few or no significant 
correlations with the predictors of pa-
tient care quality. The findings from this 
study can serve as part of the planning 
process for health-care facilities when 
there is a need to evaluate the effec-
tiveness of hospitals, departments and 
units. We also conclude that controlling 
the emotional exhaustion and work 
intensity of health-care professionals 
and working on the enhancement of 
care effectiveness and patient-centred 

care are required to improve the well-
being of the workforce and the qual-
ity of patient care. Furthermore, more 
emphasis is required to enhance team-
work and to develop the competencies 
of health-care professionals in order 
to increase the hospital’s capacity to 
function effectively within the context 
of patients’ needs. Policy-makers and 
regulators should include patient safety, 
patient-centeredness and effectiveness 
as dimensions of quality in its own right 
in strategic and other policy documen-
tation.
Competing interests: None declared.
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Invited review

Injuries and violence in the Eastern Mediterranean 
Region: a review of the health, economic and social 
burden
Abdulgafoor M. Bachani,1 Xiaoge Julia Zhang,1 Katharine A. Allen 1 and Adnan A. Hyder 1

ABSTRACT We review current literature and data on the burden of injury and violence in the Eastern Mediterranean 
Region (EMR) of the World Health Organization (WHO), with a special focus on the health, economic and social 
burden they impose on individuals, families and society. Injury-associated mortality and disability is on the rise in EMR, 
especially among economically productive adults, young males and vulnerable road users. In particular, road traffic 
injuries, the leading cause of injuries, account for 27% of the total injury and violence mortality in EMR according to 
WHO. Violence including suicide, homicide and war-related injury has also been increasing over the past two decades 
for both females and males. There is need for greater interest and efforts in slowing and ultimately halting the trend 
through interventions, legislative actions, and research that examine the special needs and challenges in the Region.

1Johns Hopkins International Injury Research Unit, Department of International Health, Johns Hopkins Bloomberg School of Public Health, 
Baltimore (MD), United States of America (Correspondence to: Abdulgafoor M. Bachani: abachani@jhu.edu).

اإلصابات والعنف يف إقليم رشق املتوسط: مراجعة العبء الصحي واالقتصادي واالجتامعي
عبد الغفور باتشاين، زياوج جوليا زانج، كاثرين ألني، عدنان حيدر

ــة  ــط ملنظم ــم رشق املتوس ــف يف إقلي ــات والعن ــبء اإلصاب ــة بع ــة املتعلق ــات احلالي ــات والبيان ــة النرشي ــون بمراجع ــام الباحث ــة: ق اخلالص
الصحــة العامليــة، مــع الركيــز بوجــه خــاص عــى األعبــاء الصحيــة واالقتصاديــة واالجتامعيــة التــي تفرضهــا عــى األفــراد واألَس واملجتمــع. 
ــاج،  ــى االنت ــن ع ــني القادري ــة البالغ ــّيام يف فئ ــط، ال س ــم رشق املتوس ــاد يف إقلي ــذة يف االزدي ــات آخ ــة باإلصاب ــات املرتبط ــات واإلعاق إن الوفي
والشــباب مــن الذكــور، واملعّرضــني للخطــر مــن مســتخدمي الُطــُرق. وعــى وجــه اخلصــوص، متثِّــل اإلصابــات النامجــة عــن حــوادث الطــرق 
الســبب الرئيــيس لإصابــات، وهــي مســؤولة عــن 27% مــن إمجــايل وفيــات اإلصابــات والعنــف يف إقليــم رشق املتوســط وذلــك وفقــا ملنظمــة 
الصحــة العامليــة. كــام تتزايــد أعــامل العنــف بــام يف ذلــك االنتحــار وجرائــم القتــل واإلصابــات املرتبطــة باحلــروب عــى مــدى العقديــن املاضيــني 
لإنــاث والذكــور عــى حــدٍّ ســواء. وهنــاك حاجــة ملزيــد مــن االهتــامم واجلهــد إلبطــاء هــذا االجتــاه ثــم يف هنايــة املطــاف إيقافــه مــن خــالل 

التدخــالت، واإلجــراءات الترشيعيــة، والبحــوث التــي تــدرس االحتياجــات اخلاصــة والتحّديــات يف اإلقليــم.

Traumatismes et violence dans la Région de la Méditerranée orientale : examen de la charge sanitaire, 
économique et sociale

RÉSUMÉ Nous avons passé en revue la littérature actuelle ainsi que les données relatives à la charge des 
traumatismes et de la violence dans la Région OMS de la Méditerranée orientale, en accordant une attention 
particulière à la charge sanitaire, économique et sociale que ceux-ci imposent aux individus, aux familles et à la 
société. La mortalité et l’incapacité liées aux traumatismes sont en augmentation dans la Région de la Méditerranée 
orientale, en particulier chez les adultes économiquement productifs, les hommes jeunes ainsi que les usagers de 
la route vulnérables. Plus particulièrement, les traumatismes dus aux accidents de la circulation, qui constituent la 
principale cause de traumatismes, représentent, selon l’OMS, 27 % de la mortalité totale due aux traumatismes et 
à la violence dans la Région. La violence, notamment les suicides, les homicides et les traumatismes liés à la guerre, 
a également augmenté au cours des vingt dernières années chez les hommes et les femmes. Il est nécessaire de 
susciter un plus grand intérêt quant à ces questions et de redoubler d’efforts en vue de ralentir ces tendances à la 
hausse et à terme, d’arrêter leur progression par le biais d’interventions, de mesures législatives et de la recherche 
qui s’attachent à déterminer les besoins spéciaux ainsi que les défis de la Région.
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Introduction

The World Health Organization 
(WHO) estimates that globally every 
5 seconds a human life is cut short as a 
result of an injury (1). Estimates from 
the Global Burden of Disease (GBD) 
study show that in 2010 more than 3.5 
million individuals died as a result of 
unintentional injuries (2). Addition-
ally, millions more often survive but are 
disabled, accounting for 202 million 
disability-adjusted life years (DALYs) 
in 2010 (3). Road traffic crashes are the 
leading cause of unintentional injuries, 
and are estimated to contribute to more 
than 3 600 deaths on the world’s roads 
every day (3). Moreover, they account 
for nearly a quarter of all injury and 
violence-related deaths globally (Figure 
1). Estimates from WHO suggest that 
road traffic injuries (RTIs) will become 
the fifth leading cause of death by 2030 
unless action is taken to curb this grow-
ing epidemic (4).

Violence that causes intentional 
injuries including self-harm, interper-
sonal violence and war-related injuries 
account for another one-third of the 
mortality due to injury and violence 
globally (Figure 1),  totalling about 1.4 
million deaths in 2012 and margin-
ally down from 1.5 million in 2000 (5). 
Over half of these deaths were suicides, 
and nearly one-third were homicides. 
Similar to RTIs, suicide and homicide 
are predicted to rise in the ranking to be-
come the 12th and 18th leading causes 
of death, respectively, in the world by 
2030 (1). Both injury and violence bur-
den disproportionately affect low- and 
middle-income countries where 90% of 
the global burden lies (6,7).

In this paper, we aim to highlight 
the burden of injury and violence in the 
WHO Eastern Mediterranean Region 
(EMR) within the broader context of 
the global burden of injury and violence. 
We focus specifically on the health, eco-
nomic and social burden that injury and 
violence impose on individuals, families, 
and society. Effective interventions that 

target the major risk factors and the eco-
nomic evidence of the interventions are 
also included. This review presents the 
progress made in the past two decades 
in reducing and preventing the burden 
of injury and violence globally and in 
EMR while highlighting the persistent 
challenges that need to be overcome.

The regional comparative evidence 
in this review is based upon data from 
the six WHO regions: Region of the 
Americas, African Region, EMR, Euro-
pean Region, South-East Asia Region, 
and Western Pacific Region. Other 
global and regional mortality and mor-
bidity estimates for injury and violence 
are based on estimates from the Global 
Burden of Disease Study (GBD), which 
has different regional divisions from 
those of WHO (3). The GBD region 
that is defined most similarly to EMR 
is the North Africa and Middle East 
region.1

Health burden 
of injuries & 
violence in EMR

The Region is facing a similar trend of 
growing burden of injuries. According 
to 2012 WHO estimates, injuries and 
violence rank as a leading cause of death, 
contributing to approximately 12% of 
total deaths in EMR (5). The fraction 
of mortality caused by injuries and vio-
lence in EMR is higher than the global 
distribution (9%), which is primarily 
attributable to a greater proportion of 

1 GBD’s North Africa and Middle East region 
includes Algeria and Turkey, which are not 
members of EMR, and does not include 
Djibouti, Somalia or Sudan, which are EMR 
countries. Despite different methodologies 
and definitions of the region employed by 
GBD and WHO, we present both data here 
because each source has its own unique 
method that complements the other. For 
example, the GBD study offers more data 
on DALYs and deaths by type of injury and 
demographic characteristics, while WHO 
data provide better comparative analyses 
across WHO regions.

RTI deaths in EMR (3%) as compared 
to the global estimate (2%). When ex-
amining the distribution of injury deaths 
by cause, the proportion of injury and 
violence deaths due to RTIs in EMR 
(27%) is slightly higher than the global 
proportion  (24%)  (Figure  1). While 
other leading causes of unintentional 
injury, including drowning, burns and 
poisonings, are responsible for similar 
fractions of regional mortality as the 
global distribution, the proportion of 
deaths caused by falls in EMR was only 
a third of the global estimate (5% vs. 
14%).

For deaths due to violence, the frac-
tion of homicides is marginally smaller 
than the global estimate, while suicides 
are reported to be less than half of the 
global figure (6% vs. 17%). These dif-
ferences might be attributed in part 
to more conservative sociocultural at-
titudes toward suicide and homicide in 
the Region (8). However, the propor-
tion of collective violence in the Region 
is more than 10-fold greater than that 
of global estimates (21% vs. 2%). Given 
the recent increase in collective violence 
in countries like the Syrian Arab Repub-
lic and Iraq, these numbers reflect grow-
ing sociopolitical instability in EMR.

The EMR of WHO comprises 21 
Member States and the occupied Pal-
estinian territory (West Bank and Gaza 
Strip), spanning countries from North 
Africa to western Asia with a population 
of nearly 583 million (9). Within the Re-
gion, the burden of injuries and violence 
differs across countries and reflects the 
unique set of geographic, social and 
economic characteristics of each coun-
try (10). For example, the high-income 
Gulf Cooperation Council countries 
such as Saudi Arabia have a rising bur-
den of road injuries, due to a multitude 
of factors including an influx of expatri-
ates who are unfamiliar with local driv-
ing conditions and laws, insufficient 
focus on public transport, increase in 
the number of vehicles and inadequate 
planning of road infrastructure (11,12). 
In low- and middle-income countries, 
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the distribution of injury deaths by 
age-group,  15–44-year-olds  account 
for almost 40% of all unintentional  in-
jury deaths and 70% of all self-harm and 
violence-related mortality as a propor-
tion of the total injury deaths (5). These 
young and economically productive in-
dividuals may lose the capacity to work 
depending on the severity of injury. In 
particular, moderate to severe injury 
and violence often require expensive 
inpatient care and long-term rehabilita-
tion, which exacerbates the economic 
burden on individuals, families and 
society.

RTIs, for example, are the leading 
cause of death for individuals aged 
19–25 years worldwide, with almost 
400 000 young people under the age of 
25 years dying from road traffic crashes 
each year – this translates into about 
1 049  persons  a  day  (19,20). More 
than three-quarters of these deaths oc-
cur among young males, with rates of 
both injury death and DALY loss being 
much higher among males than females 
(5,16). The vulnerability of young males 
to RTIs is especially alarming in EMR 
where more than 75% of all RTI-related 
deaths are males (5). A recent study 

injuries due to collective violence pose 
a significant burden in countries like 
the Syrian Arab Republic, Iraq and 
Yemen (13–15). Despite such differ-
ences, when compared to other WHO 
regions, EMR has the third highest 
mortality rate for injuries and violence 
at 81 per 100 000 (5) (Figure 2). Ac-
cording to WHO, in 2012 about half a 
million people in EMR died as a result 
of injuries and violence (5). In terms of 
death and disability, they resulted in 33 
million DALYs lost (16).

Estimates by WHO show that in 
2012 RTIs were responsible for more 
than 133 000 deaths and 8.5 million 
DALYs lost in the Region (5). In 
contrast, 2010 estimates produced by 
the GBD for the North Africa and the 
Middle East Region indicate that RTIs 
accounted  for 78 000 deaths  and 4.8 
million DALYs lost (3). Such differenc-
es highlight contrasting methodological 
approaches in deriving these estimates, 
but still illustrate the large burden of 
RTIs in the Region (3,5). While EMR 
does not have the highest overall injury 
mortality rate, it has the second highest 
RTI-related mortality rate at 21.8 per 
100 000 (Figure 2). This is only slightly 

lower than the African region, with a 
rate of 22.5 per 100 000 (5) (Figure 2).

While there are no definite data 
on the number of people who survive 
injury or violence with some form of 
permanent disability, estimates suggest 
that for every RTI-related death be-
tween 20 and 50 more individuals suffer 
some form of disability (17). For every 
young person killed by violence, an esti-
mated 20–40% more have injuries that 
require hospitalization (7). According 
to WHO, in 2012 unintentional injuries 
accounted  for  a  total  of  44.8 million 
years lost due to disability, while vio-
lence and self-harm accounted for 2.1 
million—together they represent 6.3% 
of the total global burden of disability 
(18).

Further, WHO estimates show 
that EMR loses about 3.5 million and 
200 000 life years annually due to dis-
ability caused by unintentional injuries 
and intentional injuries, respectively 
(18). This burden, in terms of both pre-
mature mortality and disability, is sig-
nificant and is partly attributable to the 
fact that young adults, between ages of 
15 and 44 years, are among the most af-
fected (Figure 3) (5). When examining 

Figure 1 Injury deaths by cause globally and in the Eastern Mediterranean Region of the World Health Organization, 2012 
[Source: Global health estimates 2014 summary tables: Deaths by cause, age and sex, by WHO region, 2000–2012. Geneva, 
World Health Organization, June 2014 (http://www.who.int/healthinfo/global_burden_disease/en/, accessed 12 August 2014)]
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from Qatar further illustrates the high 
burden of RTIs among young males in 
EMR. Young Qatari males between the 
ages of 10 and 29 years have a RTI mor-
tality rates that are 5–10 times higher 
than those experienced by the general 
population (21). To put this into fur-
ther perspective, young Qatari males 
have an RTI death rate that is 5.4 times 
higher than that of similarly aged males 
in the United States (21).

Another critical factor responsible 
for the high burden of RTIs in EMR is 
the large proportion of vulnerable road 
users in the Region ranging from 30% 
in the middle-income countries, to 40% 
in the high-income countries, to more 
than 70% in the low-income countries 
(22). WHO defines vulnerable road 
users as pedestrians, cyclists and mo-
torcyclists, who, when compared to 
motor vehicle occupants, are at greater 
risk of RTIs and more likely to bear the 
greatest burden of injury (17). At the 
global level, half of all road traffic deaths 

occur among these vulnerable road us-
ers – motorcyclists (23%), pedestrians 
(22%) and cyclists (5%) (4). In EMR, 
there are few, if any, interventions in 
place to protect these vulnerable road 
users, which according to the WHO’s 
2013 Global Status Report on Road 
Safety account for 45% of all road injury 
fatalities (pedestrians (28%), motor-
cyclists  (14%) and cyclists  (3%)) (4). 
Additionally, this distribution of RTIs 
among vulnerable road users varies by 
countries within the Region. For exam-
ple, among most of the high-income 
Gulf countries of EMR, occupants of 
four-wheel vehicles account for the vast 
majority of RTI deaths, whereas in mid-
dle-income countries, such as Morocco 
and Tunisia, pedestrians and those on 
motorized two and three-wheel vehi-
cles are responsible for the majority of 
deaths (23).

Injuries and violence are also 
unevenly distributed between males 
and females. While there has been 

reduction in the unintentional injury 
mortality rate globally and in EMR 
over the past decade (5), the fact re-
mains that almost twice as many men 
as women die as a result of uninten-
tional injuries each year (1). The GBD 
study offers trend data and shows that 
RTIs, in particular, have been steadily 
rising and were the 2nd leading cause 
of DALY loss for men in the North 
Africa and Middle East region in 2010, 
up from the 7th in 1990 (3). Some 
types of injuries, however, predomi-
nantly affect women. For example, 
women have a higher rate of injuries 
resulting from burns than males, with 
this difference particularly pronounced 
among adolescents aged 15–19 
years in the low- and middle-income 
countries of EMR (1). A systematic 
review of burn injuries in EMR found 
that in certain countries such as the 
Islamic Republic of Iran, self-inflicted 
burns were more common among 
females and were associated with a 
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mortality rate of up to 79% (24). Ad-
ditionally, domestic violence against 
women remains an issue in EMR with 
a 2012 study from Alexandria, Egypt 
showing that 59% of all rural women 
reported being exposed to domestic 
violence at least once during their mar-
riage (25). Similarly, a 2011 survey in 
Jordan found the lifetime prevalence 
of domestic abuse to be 30% among 
women (26). Recent WHO estimates 
also confirm that EMR has the second 
highest prevalence of physical and/
or sexual intimate partner violence 
among ever-partnered women (37%) 
compared to other WHO regions 
(27). It is important to note that while 
GBD data show that there has been a 
decline, albeit marginal, in the rate of 
fatalities due to violence over the last 
two decades (20.2/100 000 in 1990 
to 19.6/100 000 in 2010) globally, it 
has been growing in the North Afri-
can and Middle East region for both 
males and females (4). This is likely 
due to a number of protracted conflicts 
that have affected roughly 85% of the 

population in the Region over the past 
two decades including such countries 
as Iraq, Afghanistan, Libya and more 
recently the Syrian Arab Republic (28).

These conflicts have killed a large 
number of combatants and non-com-
batants; however, a significant number 
of injuries have also arisen due to the col-
lapse of the local infrastructure (14,29). 
In Iraq, a national cross-sectional study 
revealed that a large portion of injuries 
is attributable to the breakdown of local 
and regional infrastructure due to ongo-
ing conflict (29). Such injuries include 
those from electric shock, unintentional 
explosions and falls; this highlights 
the overlooked burden of injuries that 
result from damaged and destroyed 
infrastructure.

Economic burden of 
injuries and violence

In addition to the health burden, in-
juries and violence also account for 

profound economic costs at the indi-
vidual, familial and societal level. In an 
environment with scarce resources, 
assessing injury- and violence-related 
costs helps policy-makers and health 
planners prioritize and choose the 
most appropriate interventions to con-
trol and prevent injuries and violence 
(30). However, accurately quantifying 
these costs is difficult. For example, the 
tangible costs of injuries or violence 
– such as direct costs (medical or men-
tal health care costs, legal and social 
services) and indirect costs (e.g., lost 
productivity and economic opportu-
nity) – can be estimated in economic 
terms (30). But the intangible costs, 
for example, those associated with pain 
and suffering are not straightforward 
and often difficult to assess (30).

Due to a high demand for epide-
miological data on the number and 
nature of different types of injuries, 
as well as the aforementioned meth-
odological challenges, few studies have 
attempted to estimate the costs of all 

Figure 3 Intentional and unintentional injury mortality in the Eastern Mediterranean Region by age group, 2012 [Source: 
Global health estimates 2014 summary tables: Deaths by cause, age and sex, by WHO region, 2000–2012. Geneva, World Health 
Organization, June 2014 (http://www.who.int/healthinfo/global_burden_disease/en/, accessed 12 August 2014)]
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injuries. Among all types of injuries, 
RTIs have been the focus of the larg-
est proportion of cost studies, likely 
because RTIs are the most common 
type of injury and have the best avail-
able data, compared to other injuries. 
One large 21-country study estimated 
the global cost of RTIs worldwide to 
be US$ 518 billion, while the costs of 
RTIs at the national level generally 
exceed 1% of a country’s gross national 
product (GNP) (31). Studies in the 
United States, European Union and 
Australia have also highlighted the sig-
nificant burden on the economy that 
road traffic crashes impose (32–34). 
A more recent analysis of the cost of 
RTIs conducted by WHO reveals a 
greater economic burden of RTIs as 
a share of the gross domestic product 
(GDP) in EMR, ranging from 1.6% in 
Jordan  to 4%  in Kuwait (4). Another 
recent study examining the economic 
costs of RTIs in Egypt found that they 
amount  to  about US$  427 million 
annually in terms of property losses, 
lost productivity and medical costs 
(30). Similarly, a study in the Islamic 
Republic of Iran estimates that the 
total cost of road traffic crashes during 
the one-year study period was US$ 
7.2 billion, which amounts to 2.2% of 
the country’s GDP. Of the total cost, 
almost half was spent on medical ser-
vices followed by 34% on productivity 
losses (35).

Cost studies on injuries are often 
scant in low- and middle-income 
countries due to the poor capacity of 
health information systems to cap-
ture reliable data (4). Estimates show 
that RTIs in low- and middle-income 
countries cost approximately US$ 65 
billion, or 1-2% of a country’s GNP 
(31). The high RTI-related costs as a 
share of GNP have also been shown in 
a few country-specific studies includ-
ing Bangladesh (36), Uganda (37), 
Eastern Europe (38) and China (39).

Most cost studies on violence are 
found in the high-income countries 
likely due to the fact that their health 

care, legal and social welfare systems 
are more developed and prepared 
to care for victims of violence. In the 
United States, for example, intimate 
partner violence, physical assault and 
stalking cost over US$ 5.8 billion each 
year, nearly US$ 4.1 billion  for direct 
medical and mental health services 
and US$ 0.9 billion on lost productiv-
ity (40). Similarly in France, it has been 
estimated that intimate partner vio-
lence costs approximately 2.5 billion 
Euros per year, accounting for costs of 
health, social and justice services, and 
productivity losses among others (41). 
A systematic review on the costs of 
intimate partner violence in Germany 
also speaks to the substantial extent of 
the associated economic burden (42).

The high cost of violence, however, 
is not unique to high-income coun-
tries. WHO estimates show that the 
economic costs of homicide and sui-
cide were equivalent to 1.2% of GDP 
in Brazil, 4% of GDP  in  Jamaica, and 
0.4% of GDP in Thailand (1). A cross-
sectional study in Nepal also highlights 
the substantial economic (US$ 126 for 
a single injury case) and social burden 
of injuries and violence (43). While 
these studies clearly demonstrate a 
significant burden of injuries and vio-
lence, more studies are needed to de-
termine and understand the full extent 
and nature of this burden. For example, 
available evidence shows that when 
compared to those without a history of 
abuse, victims of domestic and sexual 
violence have both more and longer-
term health problems; they incur 
significantly higher health care costs 
due to more frequent visits to emer-
gency departments and mental health 
facilities throughout their lives (44). 
In addition, children who are victims 
of maltreatment face more persistent 
economic deprivation due to the re-
quired long-term treatment for mental 
illnesses and possible chronic diseases 
(45). Taking into account these long-
term and recurring health care costs 
when estimating the economic burden 

would reveal a clearer picture of the 
true burden.

Social and long-term 
impact of injuries 
and violence

While tremendous progress has been 
made in understanding the epidemiolo-
gy of injuries and violence and some on 
the economic burden, understanding 
the long-term impact of injuries and vio-
lence remains a significant research gap. 
In low- and middle-income countries, 
in particular, because of the scarcity of 
good medical and mental health or 
rehabilitation services and lack of finan-
cial protection mechanisms, individuals 
often rely heavily on social networks for 
support. In these settings, injuries and 
violence often have far reaching implica-
tions, which need to be understood to 
better address the burden.

Studies examining the social impact 
of injuries in low- and middle-income 
countries are almost nonexistent (17). 
However, those that do exist show that 
road traffic crashes and resultant death 
or disability can place a heavy toll on 
the family and friends of the injured per-
son, many of whom experience adverse 
financial, physical, social and psycho-
logical stress. For example, families and 
friends of the injured reallocate work 
or change work pattern to take care 
of the injured person. Often debts are 
incurred because of the expensive reha-
bilitation services and reduced income 
(46). Children in these households 
can be pressured to leave school or 
suffer from decreased supervision. To 
illustrate how road traffic crash injuries 
affect families in EMR, a 2010 study 
from the Gaza Strip in Palestine showed 
that the majority of all traumatic brain 
injuries were due to RTIs. As a result, 
over 60% of the caregivers of these in-
jured individuals were mothers, with 
the majority stating their care-giving 
activities deprived them of community 
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involvement (47). Additionally, these 
mothers were unable to work or engage 
in other economically productive activi-
ties outside of the home (47).

The impact of violence extends 
far beyond the economic burden to 
families and communities; the pain and 
suffering of violence can have a lasting 
impact on human and social develop-
ment (7,48). Studies in the United 
States France, Germany and Nepal on 
the societal costs of violence indicate 
that communities and societies are af-
fected by violence through the loss of 
social cohesion, financial divestment 
and an increased burden on the health 
care and justice systems (40–43). 
These effects extend to the individual 
level as well. For example, a 2010 study 
from Lebanon showed that almost half 
of all adolescents injured during the 
1975–1990 civil war failed to continue 
their  schooling while 42% of working 
individuals lost their jobs as a result of 
their injuries (49).

Addressing the burden 
of injuries and violence

Most injury and violence deaths can be 
prevented since the risk factors involved 
largely predict their occurrence. While 
the risk factors related to injury and 
violence are complex and multifactorial, 
there are many counter-measures target-
ing the risk factors of injury and violence 
that have been shown to be effective in a 
variety of settings (48,50,51). Interven-
tions not only can help lower fatalities 
and DALY losses caused by injury and 
violence, they also have obvious eco-
nomic benefits. They reduce direct costs 
on medical, social and legal services as-
sociated with injury and violence as well 
as the indirect costs of lost productivity 
and economic opportunities. However, 
data on the economic benefits of these 
interventions, especially those related to 
violence prevention or those in low- and 
middle-income countries, are limited.

A recent systematic review on the 
costs, cost-effectiveness and economic 
benefits of interventions for injury and 
violence in low- and middle-income 
countries found that of 68 economic 
evaluations on injury and violence, only 
13 cost-effectiveness analyses, all on 
injury interventions, were published be-
fore February 2013 (52). The majority 
of the studies analysed the cost–effec-
tiveness of interventions to reduce RTIs 
and drowning, and to improve pre-hos-
pital and hospital-based trauma care. 
The authors applied the standards from 
the WHO-Choosing Interventions that 
are Cost Effective (WHO-CHOICE) 
project to compare interventions that 
report costs in terms of life years saved 
or DALYs averted (53). In this review, 
four economic evaluations modelled 
the cost–effectiveness of enforcement 
strategies related to RTIs in several low- 
and middle-income countries – better 
enforcement of general traffic codes, 
speed limit, random breath testing, use 
of seat belt and use of bicycle helmet and 
motorcycle helmet as well as enhanced 
traffic safety patrols, all of which yielded 
similar results showing that these in-
terventions were very cost-effective 
(54–57). Specifically, costs per death 
averted were estimated to be US$ 30 for 
enhanced traffic enforcement in urban 
Uganda and the cost per DALY averted 
from injury-prevention interventions 
ranged from US$ 10.9 for speed bump 
installation to US$ 17 000 for legisla-
tion and enforcement of motorcycle 
helmets in the WHO’s African Region 
(54,56). The results also suggested that 
simultaneous implementation of multi-
ple road safety enforcement campaigns 
would lead to the most health gain at 
the least expense (57). For example, 
Ditsuwan and colleagues found that 
implementing a mass media campaign 
and random breath testing together 
would potentially reduce the burden of 
alcohol-related RTIs by 24%  in Thai-
land (57). The cost–effectiveness of 
a drowning prevention in rural Bang-
ladesh was also assessed by Rahman 

and colleagues (58). They found that 
a preschool education system and a 
child swim programme to be very cost-
effective in preventing drowning among 
children (US$ 362 per DALY averted) 
(58).

Compared to interventions for 
unintentional injuries, effective inter-
ventions for violence prevention are 
not widely implemented and there is 
even less information about their cost 
and/or cost–effectiveness. However, 
the existing literature, although varied in 
quality, indicates promising economic 
evidence for violence prevention, espe-
cially for intimate partner violence and 
violence among youth. For example, a 
randomized controlled trial of an inter-
vention combining microfinance with 
gender and HIV training to reduce inti-
mate partner violence in rural South Af-
rica estimated that the intervention was 
cost-effective during both initial trial 
phase (US$ 7 688 per DALY averted) 
and scaling up (US$ 2 307 per DALY 
averted) (59). Another Australian 
programme targeting female victims of 
intimate partner violence by providing 
education and support for primary care 
physicians to identify and refer potential 
victims to proper care yielded similar 
results (60). To reduce exposure to 
violence among youth, a United States 
retrospective cohort study delivered a 
hospital-based, peer intervention pro-
gramme for disadvantaged youth. The 
results showed that when compared 
with juvenile detention centre costs, the 
total cost reduction derived from the 
intervention annually was US$ 750 000 
to US$ 1.5 million (61).

While limited, these studies high-
light the fact that interventions for 
preventing injuries and violence are 
cost-effective. In an environment of lim-
ited resources and competing priorities, 
such studies have been found to reso-
nate with policy-makers and therefore 
it is imperative that more economic 
evaluations of interventions for other 
types of injury and violence be done in 
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on the nature of RTIs resulting from 
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levels, highlight the growing effect of 
collective violence and the mounting 
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this paper attempts to provide a better 
understanding of the injury burden in 
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slowing or even halting this trend.

However, this burden in EMR 
can only be addressed through the 
implementation of interventions and 
legislative action that addresses behav-
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Medical conflicts of interests
We are all familiar with the need for 
our clinical judgement to be unbiased 
by vested interests. In this regard, the 
Unites States Food and Drug Adminis-
tration now refuses to allow any doctors 
to be part of their review panels if they 
have had any financial support from 
a commercial company. The Swedish 
and more recently the Indian govern-
ments threaten doctors with the loss of 
their legal right to practice if they attend 
meetings sponsored by a company with 
financial interests in their field. Now, 
however, doctors need to be aware of 
other commercial interests directly 
responsible for the escalating epidemic 
of the noncommunicable diseases 
(NCDs) in the Middle East, including 
diabetes, hypertension and cardiovas-
cular disease and most cancers as well as 
obesity. Thus medical as well as public 
health leaders in the Region need to 
become very active in developing both a 
tobacco-free society in the Middle East 
and a society where specific foods are 
no longer the primary drivers of NCDs 
among non-smokers.

Tobacco interests
The scourge of tobacco use is growing 
fastest in the Middle East (1,2) with 
the tobacco industry continuing to 
confuse, mislead and sabotage the ef-
forts to reduce smoking rates despite 
the international legal requirement (3) 
to introduce tax, and other regulatory 
measures. The World Health Organiza-
tion (WHO) has recently summarized 
the industry’s extraordinary, detailed, 
wide-ranging and multipronged efforts 

(4) (Box 1). Several countries in the 
Region are still heavily influenced by 
tobacco lobbying (5) with the recruit-
ment of powerful people to their cause 
(6). Some countries are growing tobac-
co until now so alternative crops need to 
be heavily promoted and then tobacco 
production banned. The increasing use 
of social shisha smoking also still has to 
be tackled effectively. 

Modern food promotion 
inducing the epidemic of NCDs
Although alcohol use is not a problem 
as found elsewhere in the world (7), 
the epidemic of NCDs in the Region 
has been driven by the significant in-
crease in Western and fast foods as well 
as soft drinks/fruit juices which now 
dominate food outlets. This is coupled 
with the sharp decline in physical activ-
ity as everybody tries to buy a car and 
other mechanical aids to limit walking 
or physical work. Physical inactivity 
promoted by car manufacturers and all 
the manufacturers of computers and 
video entertainment is a more indirect 
problem; food is the main issue as even 
highly active people still develop the 
NCDs induced by poor diets.

Traditionally food choice has been 
an individual responsibility with nutri-
tion education being seen as the appro-
priate means of helping people to choose 
a healthy “balanced diet”. This, however, 
is now seen to be a naïve and inaccurate 
analysis. Europe and the Unites States 
have subsidized their farming industry 
for decades with hundreds of billions of 
dollars annually to produce ever cheaper 
meat, butter, fats, oils and sugar. The 

food industry has also been subsidized 
to provide convenient food because so 
many women have gone out to work. 
So now many Western transnational 
agriculture and food companies have far 
greater incomes than most of the poorer 
countries in the world. Their duty is to 
increase profits for their shareholders 
even as their products replace traditional 
eating patterns and induce widespread 
ill health. The poorest in most societies 
have the highest NCD rates with a 20-
year difference between the rich and 
poor in the age at which they are handi-
capped by NCDs because the poor eat 
the cheapest foods rich in total fat, trans 
and saturated fats, sugar and salt.

We now know that smoking, eat-
ing saturated fat from meat, butter and 
many oils (which induces high blood 
cholesterol levels), and salt (which leads 
to high blood pressure) are the main 
direct causes of cardiovascular disease. 
The Middle East problems are ampli-
fied by huge importations of poorly 
monitored fast foods with many gov-
ernments subsidizing the importation 
and sale of cheap palm and coconut oil 
with their hazardous high saturated fat 
content. These inappropriate policies, 
coupled with intense industrial market-
ing, mean that food importers and retail-
ers are profiting from the population’s 
ignorance and the lack of appropriate 
national preventive policies.

Many Middle Eastern countries 
now have the highest obesity and dia-
betes rates in the world apart from a few 
small island populations in the Pacific. 
No society can cope with these levels in 
health service, social or economic terms: 
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the impact of early onset diabetes will es-
calate dramatically. Yet increasing sugar 
and total fat levels in the diet are now 
identified by WHO panels as inducing 
obesity (8–10) and hypertension (11) 
as well as dental caries (12,13). A UK 
government expert committee has also 
concluded that sugary drinks/fruit juices 
selectively induce diabetes (14). These 
products are marketed intensely, made 
available everywhere day and night with 
price manipulations dominating sav-
age competition between retailers. They 
engage not only adolescents, as with 
tobacco and alcohol, but also focus on 
children as young as one year of age 
so that their taste and eating habits are 
established early.

WHO initiatives on food
Although WHO has called for a ban 
on marketing to young children, this 
has not been implemented in the Mid-
dle East. WHO-derived evidence now 
shows that the whole population, not 
just children, should be protected from 
these unwarranted manipulations. 

Dr Margaret Chan, WHO Director-
General, recognizes that the food 
and soft drink industries are far more 
powerful than the combined efforts of 
the tobacco and alcohol industries and 
recently noted that “...it is not just Big 
Tobacco anymore. Public health must 
also contend with Big Food, Big Soda 
and Big Alcohol. All of these industries 
fear regulation, and protect themselves 
by using the same tactics…Research 
has documented these tactics well. They 
include front groups, lobbies, promises 
of self-regulation, lawsuits, and indus-
try funded research that confuses the 
evidence and keeps the public in doubt” 
(15). So the challenge now is how to 
introduce a framework for government 
action to deal with the inappropriate 
food imports and foods available in the 
Region. We need to devise new taxation 
and regulatory measures which are simi-
lar to those for smoking while recogniz-
ing that we cannot be in the business 
of banning food as such. Therefore, we 
also need to develop integrated national 
systems which help farming and food 

businesses to flourish by producing 
high quality, low fat, very low sugary 
foods in an environment where cur-
rently overwhelming financial interests 
promote the very foods that ensure the 
NCD epidemic continues to escalate.

Conclusion
Medical leaders, familiar with the need 
for impartial evidence when dealing 
with drugs and new medical technolo-
gies, now need to recognize that they 
are confronted in the Middle East with 
other powerful vested interests, namely 
transnational tobacco and food indus-
tries. These industries have easy access 
to the most powerful national political 
figures and work tirelessly to sabotage 
the necessary measures to control the 
epidemic in NCDs. The medical profes-
sion as well as those in public health 
has a major role to play in driving new 
governmental approaches to a tobacco-
free society and an environment which 
effectively limits the marketing and 
provision of those foods responsible for 
the Region’s epidemic of NCDs.

Box 1 Summary of the different forms of industrial interference with NCD prevention relating 
to tobacco but now also applicable to the alcohol and food industries [Source: (3)]

1. Manoeuvering to hijack the political and legislative process;

2. Exaggerating the economic importance of the industry;

3. Manipulating public opinion to gain the appearance of respectability;

4. Fabricating support through front groups;

5. Discrediting proven science;

6. Intimidating governments with litigation or the threat of litigation.

Note: The food industry also opposes governmental efforts by invoking the freedom of individuals to make their own decisions without gov-
ernment interference which should not behave like a "Nanny State".
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The current outbreak of Ebola virus 
disease (EVD) in West Africa is unlike 
any of the previous outbreaks caused 
by the disease because of the unprec-
edented speed with which it is evolving. 
A number of countries in western Africa 
are currently affected – Guinea, Liberia, 
Sierra Leone and Democratic Republic 
of Congo. All these countries have now 
reported laboratory-confirmed cases. 
The outbreak, which probably began 
as an event of acute febrile illness as-
sociated with a high case fatality rate, 
was first identified in December 2013 
in the Guéckédou region of Guinea–
Conakry, a remote region of southeast 
Guinea bordering Sierra Leone and Li-
beria (1). It soon escalated with rapidly 
increasing numbers of cases reported 
from these three countries, possibly due 
to constant movement of people across 
their porous borders, raising a high 
public health alert across the continent. 
The World Health Organization was 
officially notified of an outbreak of EVD 
on 23 March 2014 (2).

The exponential increase in cases 
from this EVD outbreak and its un-
precedented size, pace and scale led 
WHO on  8 August  2014  to  declare 
this event a public health emergency of 
international concern (PHEIC) under 
the International Health Regulations 
(2005) (3). More recent incidents in-
clude the travel-associated spread of 
EVD to Nigeria and Senegal and the 
identification of Ebola transmission in 

the Democratic Republic of Congo, al-
though the molecular data suggest that 
this event is unrelated to the ongoing 
outbreak in West Africa (4).

Being a zoonotic pathogen, the cir-
culation of Ebola virus among humans 
is uncommon. Transmission of Ebola 
virus to humans probably originates 
from an animal reservoir, possibly in-
volving additional intermediary species, 
and occurs through direct contact with 
tissue or bodily fluids of an infected ani-
mal (5). This explains the intermittent 
and unpredictable nature of outbreaks 
of EVD. In most previous outbreaks, 
the virus emerged in geographically re-
stricted, rural regions and the outbreaks 
were contained through routine public 
health measures such as case identifica-
tion, contact tracing, patient isolation 
and quarantine to break the chain of 
virus transmission. None had spread 
beyond East and Central Africa (6).

The current epidemic is not only 
by far the largest and most persistent 
outbreak of the disease reported in its 
38-year history, it is also the first ever 
multi-country outbreak (2,6). After 
recording cases for almost 10 months, 
there have been 8033 cases of EVD 
(confirmed, probable, and suspected) 
and more than 3879 associated deaths 
reported from this outbreak as of 8 Oc-
tober 2014 (7); this is more than in all 
previous Ebola outbreaks combined. 
What’s more, these numbers are likely 

to be underestimates, given the limita-
tions of case identification and possible 
weakness in contact tracing and labora-
tory identification. In a recent report, 
a conservative projection has been 
suggested of close to 20 000 cases by 
early November 2014 (2), an ominous 
sign that the epidemic is continuing to 
expand.

Threat of importation of EVD 
in the Eastern Mediterranean 
Region
Paradoxically Ebola is not new to the 
Region. The first outbreak of EVD was 
identified in Sudan in 1976, simultane-
ously (8) with Democratic Republic 
of Congo, in a remote village which is 
currently part of South Sudan. Since 
then Sudan faced two more outbreaks 
of EVD,  in 1979 and 2004,  in places 
which are now part of South Sudan (9). 
Still, local human Ebola transmission 
has never occurred outside Africa in the 
history of this disease. However, it has 
been projected recently that as long as 
the transmission remains uncontrolled 
at the epicentre of the outbreak, Ebola 
could become endemic in West Africa; 
it could then become a reservoir for the 
virus’s spread to other parts of Africa 
and beyond (10). The recent evidence 
of the occurrence of travel-associated 
cases of EVD in Nigeria and Senegal 
strongly supports this assumption and 
therefore the likelihood of EVD spread-
ing to other countries, including to the 
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Eastern Mediterranean Region, should 
not be taken lightly. In fact, based on 
air traffic connections between West 
African countries and those in the Re-
gion, some modelling data have already 
projected that the risk of importation 
of EVD cases to some of the countries 
in the Region is moderately high (11).

A number of countries in the Re-
gion have international travel hubs that 
connect them (by daily/weekly flights) 
with those of western Africa where the 
outbreak is currently ongoing. In all like-
lihood, transmission of Ebola through 
international travel would be the most 
probable scenario for the introduction 
of EVD in countries of the Region. Due 
to the long incubation period of EVD, 
which ranges from 2 to 21 days (5), 
it is possible that a person incubating 
the disease might fly to any country 
in the Region seemingly healthy and 
be allowed entry without suspicion. 
Furthermore, at a later stage once a 
person becomes ill and presents to a 
health facility, the symptoms of Ebola 
may be masked by other diseases as the 
earlier clinical symptoms of EVD often 
resemble other infections like malaria, 
typhoid, Lassa fever, hepatitis, yellow 
fever or even influenza (12). The risk of 
transmission by land or sea is conceiva-
ble but far less likely while it is presumed 
that the importation of exotic animals 
(monkeys and other primates who are 
the intermediate host of the virus) also 
carries risk (13).

Given the threat of importation 
of EVD into the Region, national and 
regional efforts need to be urgently 
stepped up in order to detect early any 
possible introduction of Ebola virus 
into any of the countries and to enhance 
readiness for prompt response so as to 
limit local transmission and subsequent 
spread of the virus. A number of key 
public health actions (Box 1) should be 
considered by the countries in line with 
WHO’s recommended approach to 
accelerate national preparedness efforts 
at all levels of health systems, including 
at points of entry (14).

Challenges of early 
recognition
While the probability that Ebola virus 
establishes itself in the Region may be 
low, given the geographic expansion of 
the outbreak in West Africa and in the 
absence of any established foci for Ebola 
virus in the Region, the threat of intro-
duction is real. Therefore the gravity of 
the situation requires countries to give 
serious consideration to preparedness.

Recognizing the signs of EVD can 
be challenging for countries of the Re-
gion as Ebola is unknown here and the 
surveillance systems may not pick up a 
case early because of different possible 
scenarios of introduction of the virus 
into the Region. In the case of introduc-
tion through an ill traveller originating 
from a West African country where the 
outbreak is ongoing, it is important to 
strengthen the screening protocol for all 
incoming air passengers, rapidly detect 
and promptly isolate any ill traveller, 
confirm by laboratory diagnosis quickly 
and undertake rapid containment 
measures. In the case of an apparently 
healthy individual presenting to a health 
facility with unexplained symptoms 
of fever, profound weakness and diar-
rhoea, which are some of the early non-
specific symptoms of EVD, it would 
be essential for the clinician to obtain a 
careful and prompt travel history if the 
person had arrived from West Africa 
in the past 21 days (maximum incuba-
tion period of the disease). Without a 
proper travel history, cases may not be 
recognized early because haemorrhagic 
complications occur in fewer than half 
of those infected with Ebola virus and 
gross bleeding is relatively rare (15,16).

Identifying infected individuals 
quickly requires accessible diagnostic 
and treatment facilities. The greatest 
risk of transmission of Ebola virus is 
not from patients with diagnosed infec-
tion but from delayed detection and 
isolation. Since the early symptoms of 
EVD are non-specific, patients with 
EVD may expose family caregivers and 
health-care workers before the infection 

is diagnosed (6). A high index of sus-
picion early on, proper isolation of a 
suspected patient, rapid laboratory con-
firmation, appropriate infection-control 
practices and epidemiological investiga-
tions should quickly limit the spread of 
the virus should it be introduced in the 
Region.

Control measures for 
preventing transmission and 
amplification
In the absence of any drug or vaccine of 
proven efficacy, the control measures 
for the EVD should be directed towards 
prevention of spread and containment. 
In all previous outbreaks, three core 
interventions were proved to have been 
effective in halting transmission (5). 
Because Ebola virus is spread mainly 
through direct contact with infected 
body fluids of symptomatic patients, 
usually faeces, vomit or blood (2), 
transmission can be stopped by a 
combination of: early diagnosis, surveil-
lance and exhaustive contact tracing, 
and optimum patient care including 
isolation and effective infection control 
measures.

Once Ebola virus is suspected, early 
isolation of the patient and correct in-
fection control measures are critical 
to prevent amplification. The need for 
this is highlighted by the fact that in all 
outbreaks of EVB, including the current 
one, it has been observed that specific 
conditions in hospitals and commu-
nities may facilitate the spread of the 
disease from human to human (12).

In order to break the chain of trans-
mission once an infected person is iden-
tified or recognized, the most effective 
public health measure is contact trac-
ing and monitoring the health of each 
contact, especially their temperature, 
daily for 21 days post exposure. If any 
of these contacts develops fever, they 
would have to be immediately isolated, 
tested and if found positive, interviewed 
to identify their contacts whose health 
should be monitored for another 21 
days. An essential element for contact 
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Box 1 Key public health actions for early detection and prevention of 
transmission of Ebola virus [Source: (14)]

Leadership and coordination

•	 Set up an intersectoral coordination mechanism for information sharing, periodic risk assessment and managing the 
national and international operational response should cases occur.

•	 Provide regular advice to travellers going to Ebola-affected countries on effective public health measures for limiting 
exposure.

Screening at points of entry as required under the International Health Regulations (IHR, 2005)

•	 Increase awareness of points of entry officials on the risk of importation of Ebola virus disease (EVD) case.
•	 Reinforce the team managing the screening of passengers arriving at the points of entry by deploying additional hu-

man resources.
•	 Ensure that the points of entry officials are appropriately trained for assessment, screening and detection of any sus-

pected case with EVD.
•	 Ensure availability of measures for isolation of suspected case (possibly in a separate isolation/quarantine space) for 

investigation and management.
•	 Ensure there is effective coordination for information sharing and reporting between the designated points of entry 

officials and the Ministry of Health.

Enhancing surveillance for contact tracing and monitoring

•	 Enhance surveillance for clusters of unexplained deaths or febrile illness in countries with links to ground border 
crossing.

•	 Disseminate case definition of EVD to all health care facilities.
•	 Develop a protocol for active surveillance, contact tracing and monitoring of close contacts of any suspected case 

detected or identified either at the points of entry or through the nation’s disease surveillance system.
•	 Ensure that the relevant staff are trained on field epidemiology, investigation and data management.

Reinforcing infection control precautions in health-care settings

•	 Identify, designate and establish (where necessary) appropriate isolation units for patient care.
•	 Ensure availability of sufficient quantities of personal protective equipment (PPEs) and other disinfectant materials 

at point of care.
•	 Ensure that the health-care workers are appropriately trained on the use, especially on properly putting on and remov-

ing PPEs and other barrier nursing practices for care of EVD patient in health care facilities.

Improving access to quality diagnostics testing and rapid turnaround of results

•	 Train staff on collection, storage and transportation of samples from suspected cases and deactivation of specimens 
ensuring appropriate biosecurity measures.

•	 Establish a process for rapid shipment of specimens to a WHO reference laboratory.
•	 Ensure capacity to perform routine diagnostic testing.

Improving social mobilization and risk communication for Ebola

•	 Provide essential information on EVD to general and at-risk populations (health-care workers, for example).
•	 Advise identified target audiences (health-care workers and family members) on what can be done to prevent the 

virus from spreading.
•	 Develop key messages on preparedness and modify as the situation evolves
•	 Develop communications products for various target groups.
•	 Ensure capacity to perform social mobilization and risk communication if and when an outbreak occurs.
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tracing is to engage the community. 
Culturally acceptable risk communica-
tion messages that can overcome ig-
norance, allay fears and establish trust 
between the community and the public 
health officials have been found to be ef-
fective for successful case identification 
and contact tracing. Involving religious 
leaders can also be beneficial.

At the same time, aggressive sup-
portive care should be given to a patient 
with Ebola. Although clinical data re-
main few, it seems likely that effective 
basic supportive care may make the 
difference between life and death for an 
infected patient (4).

It is essential to recognize that 
preparedness and response measures 
cannot be properly implemented with-
out adequate numbers of trained staff 
assigned for screening at the points 
of entry, rigorous case identification, 
surveillance and care of patients and pri-
mary contacts, strict isolation of patients 
and good and supportive clinical care. 
Without sufficient human resources, 
prevention and containment measures 
are likely to be jeopardized.

EVD is not a mysterious disease. 
The proven interventions are straight-
forward. However, if a single case is 
missed, a single contact becomes ill and 
isn’t isolated or if there is a single lapse 
in infection control, another chain of 
transmission would start and the dis-
ease may spiral out of control.

Moving forward
Despite the scale of the current outbreak 
of EVD, the degree of transmissibility of 
this virus seems to be similar to those 
seen in other epidemics. The particular 
fury with which this latest outbreak 
is raging cannot be attributed to the 
biological characteristics of the virus. 
The strain presently circulating in West 
Africa has 97% homology to Zaire ebola-
virus samples found in the Democratic 
Republic of Congo and Gabon (17). 
This strain has historically resulted in the 
highest mortality (90%), although the 
estimated case fatality rate in the current 
outbreak is less than 60% (5).

A combination of factors such as 
disintegrated or fragile health systems, 
shortages of health-care workers, con-
stant movement of people between the 
porous border and the fact that the out-
break has spread to cities has made trac-
ing of contacts and hence containment 
of the outbreak extremely challenging.

A number of countries in the Re-
gion are themselves facing complex 
emergencies with massive population 
displacement taking place. Within these 
difficult circumstances, the countries 
need to enhance their preparedness ef-
forts for a prompt and rapid response to 
any sign of the introduction of the virus 
in order to contain it before it becomes 
widespread and established.

The experience in some countries 
of the Region in managing outbreaks 

from other infectious disease that have 
emerged recently, such as the Middle 
East respiratory syndrome coronavirus 
(MERS-CoV) and pandemic influenza 
(H1N1), resulted in these countries 
stepping up their preparedness meas-
ures. As a result they have already 
invested efforts to enhance their surveil-
lance, improve laboratory diagnostic 
and risk communication capacity and 
strengthen infection control practices in 
health facilities. The Ebola threat should 
motivate all countries to further im-
prove their public health preparedness 
measures in all these areas.

The threat Ebola virus poses should 
not be taken lightly; it is no ordinary in-
fection. Unless proper infection control 
measures are prepared and ready, it can 
challenge the health systems and un-
dermine our ability to contain its rapid 
spread in hospitals and households. 
Furthermore, there could be political, 
economic and social disruptions and 
ramifications associated with an Ebola 
outbreak. Therefore, our response to the 
current threat of Ebola virus needs to be 
effective and decisive. Ebola is not the 
first, nor will it be the last, health danger 
to emerge that can threaten the Region. 
It remains a moral imperative for each 
and every country in the Region to have 
systems in place that can identify, stop 
and prevent this and any future threats 
to the health of their populations and 
their national security.
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Regional Committee decisions

Introduction
The sixtieth session of the World Health Organization 
(WHO) Regional Committee for the Eastern Mediterranean 
endorsed (in October 2013) a new regional strategy on 
health and the environment with a framework for action 
during 2014–2019 (1). The strategy provides a roadmap 
for protecting health from environmental risks in the 
Eastern Mediterranean Region (EMR). This paper sum-
marizes the key themes, including pertinent environmental 
health pressures, states and responses described in the 
strategy. 

Environmental determinants of health are responsible 
for about 24% of  the burden of disease,  leading  to more 
than 1 million deaths and 38 million disability-adjusted life 
years (DALYs) lost each year in the EMR (2). In economic 
terms, this DALYs loss can be translated into an estimated 
annual loss of US$ 144 billion (based on a very conserva-
tive assumption, this equals the gross domestic product 
of Member States in the Region for one year). Despite 
the variable impacts and differing health consequences, all 
countries are adversely affected by the risks of environmen-
tal pollution and ecological deterioration. Such risks are ag-
gravated by the onset of climate change and unsustainable 
development.

The enormity of the environment-related burden of 
disease means that these exposures and related health risks 
cannot be addressed effectively if they are addressed sepa-
rately. It is essential to adopt an integrated ecological public 
health approach which recognizes the complex interactions 
between biological, behavioural, environmental and social 
factors. For such a multisectoral approach to work, the role 
and mandate of ministries of health and other government 
sectors need to be revisited.

The evidence linking environmental risks with com-
municable diseases is well established historically. Action 
to tackle these factors is cost-effective and can result in 
major reductions in morbidity and mortality associated 
with waterborne, foodborne, and vector-borne diseases. 
Evidence linking environmental risks to noncommunicable 
diseases and injuries is also emerging rapidly. For example, 
19% of all cancers (3) and 16% of all cardiovascular diseases 
(4) have been attributable to the environment. Action to 
manage these risks is cost-effective and can result in major 
reductions in the burden of disease associated with air 
pollution, chemical toxins, radiation, hazardous wastes and 
traffic accidents

The priorities and strategic directions set out in the 
EMR regional strategy on health and the environment 
are based on the magnitude of the problem, the current 
scientific evidence and justification for suggested interven-
tions, the expressed demand from countries for appropriate 
interventions, and the binding international and regional 
framework agreements already in place. Rigorous review of 
evidence and expert consensus were employed systemati-
cally in developing the strategy. It takes into account and is 
aligned with the priorities identified by countries in the 
WHO Country Cooperation Strategy (5), as well as the 
recommendations of two regional consultations, held in 
June 2011 and November 2012.

Strategic framework
Many aspects of environmental health services are outside 
the mandate of a single agency. Therefore, it is essential that 
a collaborative multi-agency approach is adopted, emphasiz-
ing the leadership of the health sector in terms of governance 
and surveillance responsibilities, as well as advocacy and 

The World Health Organization (WHO) Regional Committee for the Eastern Mediterranean is WHO’s decision-making 
body in the Eastern Mediterranean Region. It meets annually with representation from all Member States of the Region. 
A main function of the Committee is to formulate policies and strategies that provide Member States with guidance 
on action that needs to be taken to promote and protect health in the Region. This section, Regional Committee Deci-
sions, serves to highlight selected resolutions and decisions of the Committee to inform and update readers of the key 
actions related to the regional health priorities to be undertaken by countries and WHO.
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motivation of other specialized environmental health service 
agencies. Keeping this in mind, the new strategy guides 
WHO and countries of the EMR to adopt the following 
strategic directions:

•	 enhancing the capacity of the health sector to evaluate, 
monitor, regulate and manage environmental risks;

•	 strengthening the advocacy, partnership building and lead-
ership roles of the health sector for mobilizing resources 
and synergizing actions of pertinent sectors and providers 
of environmental health services;

•	 equipping the health sector with environmental norms and 
assessment tools for catalysing stakeholders to integrate 
health protection measures into their development pro-
cesses.

Environmental health situation in the EMR
The countries of the EMR differ greatly in terms of their 
socioeconomic, demographic, environmental and health 
conditions. Tables 1 and 2 provide a good example of 
this diversity in terms of environmental impacts. Three 
groups of countries can be defined. Group 1 including 
high-income countries with good environmental health 
services; group 2 includes middle-income countries with 
“endeavouring” environmental health services; and group 

3 countries include low-income countries with poor and 
lacking environmental health services. While the health 
impacts of environmental deterioration are mostly mani-
fested in high communicable disease prevalence in group 3 
countries, a clear transition in the impact of environmental 
risks is depicted in group 1 and 2 countries, where envi-
ronmental deterioration is shifting in trend from affecting 
communicable disease to affecting noncommunicable 
disease prevalence.

Key environmental health priorities in EMR
In light of the burden of disease analysis, the country coop-
eration strategies and the expressed needs of countries, seven 
technical areas of work are recommended as priorities in the 
strategy. These areas are: water and sanitation, air quality, 
chemical safety, waste management, emergencies, climate 
change and sustainable development. The following sections 
describe the overall situation of these priorities in the EMR, 
and the recommended strategic actions by WHO and 
countries of the Region.

Water and sanitation
Domestic water availability has declined steadily as a result 
of water scarcity and is aggravated by climate change and 
population growth. Many water supply systems in the EMR 

Table 1 Total deaths attributable to environmental factors per 100 000 population in countries of the Eastern Mediterranean 
Region (EMR) 

Country Deaths per 
100 000 

Country Deaths per 
100 000 

Country Deaths per 
100 000 

Country Deaths per 
100 000 

Afghanistan 748 Pakistan 196 Morocco 106 Bahrain 58

Somalia 603 Lebanon 132 Saudi Arabia 91 Oman 55

Iraq 316 Tunisia 124 Libya 85 Kuwait 33

Sudan 256 Egypt 117 Jordan 83 UAE 33

Djibouti 255 Islamic 
Republic of Iran 113

Syrian Arab 
Republic 72 Qatar 32

Yemen 247       

Source: Data extracted from the WHO Global Burden of Disease, 2008 update.

Table 2 Environmental health groupings of countries of the Eastern Mediterranean Region (EMR)

Variable Group 1 Group 2 Group 3

Income group High Middle Low

Level of environmental health 
services Good Endeavouring Lacking

EMR population (%) 7 44 49

Burden of disease
(DALYs per 1000 capita per year) 25.4 39.3 94.4

Priority environmental risk factors Air pollution
Injury risk factors
Chemicals

Water and sanitation
Air pollution
Chemicals and wastes

Water and sanitation
Indoor air pollution
Chemicals and wastes

DALYs = disability-adjusted life years.
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Table 3 Percentage of population of selected countries of 
the Eastern Mediterranean Region with access to water and 
sanitation

Country % with access to:

Water Sanitation

Afghanistan 39 72

Djibouti 8 39

Iraq 15 16

Morocco 18 30

Pakistan 9 53

Somalia 70 76

Sudan 45 76

Yemen 45 47

Source: WHO/UNICEF Progress on sanitation and drinking-water: 2013 update 
(6).

experience interruptions, exposing the population to health 
threats due to lack of water safety safeguards. The 2012 
WHO/UNICEF Joint Monitoring Programme on the Wa-
ter and Sanitation Sector indicated that all group 3 countries 
and some countries in group 2 are not on track to achieve the 
targets of Millennium Development Goal 7 relating to water 
and sanitation (6). Of the populations of countries listed in 
Table 3, between 8% and 70% remain without improved ac-
cess to water and between 16% and 76% without improved 
access to sanitation.

In response to this chronic challenge, the strategy pro-
poses action by WHO and countries of the EMR to: moni-
tor the performance of the health outcomes of the water and 
sanitation sector; generate evidence-based guidance and 
health-based targets; strengthen the regulatory and surveil-
lance roles of the health sector pertinent to the water and 
sanitation systems; and strengthen the capacity to conduct 
strategic reviews, delineation and operationalization of best 
policies and programme options in the areas of water and 
wastewater quality and safety.

Air quality
WHO estimates that in each year, indoor and outdoor air 
pollution kill about 145 000 and 117 000 people respectively 
in the EMR (7). Most of the deaths due to indoor pollu-
tion occur in group 3 countries, where about 170 million 
people still burn solid fuels for cooking and heating (based 
on data extracted from the Global Health Observatory on 
the percentage of populations burning solid fuels in 2010) 
(Table 4). While  further  research  is needed  to  investigate 
the magnitude of the problem, recent reports have revealed 
that, because of increases in clean fuel prices, the use of dirty 
fuels for cooking and heating is increasing. The major sources 
of indoor air pollution in group 2 and 3 countries are envi-
ronmental tobacco smoke, building materials and heating 
practices. Unlike indoor air pollution, outdoor air pollutants 

have impact on all three groups of countries. The major 
sources of outdoor air pollution in the EMR are traffic and 
industrial air emissions, and sand and dust storms, which are 
aggravated by climate change. Recent estimates published 
by the Institute for Health Metrics and Evaluation in 2012 
indicate that the health impact of air pollution is much larger 
than the current estimates suggest (8).

The strategy calls for action by WHO and countries to: 
strengthen the regulatory capacity and partnership building 
roles of the health sector for establishing and monitoring 
national air quality standards in line with WHO air quality 
norms; develop/strengthen the surveillance function of the 
health sector with regard to air quality; and increase the 
awareness of all stakeholders (including the public) about 
air pollution risks.

Chemical safety
Based on the few chemicals for which data are available an 
estimated 8.3% of global deaths and 5.7% of global DALYs 
are attributable to exposure to chemicals (9). This is likely 
to be an underestimate of the actual burden and includes 
estimates from the following sources: chemicals involved 

Table 4 Deaths attributable to air pollution per 100 000 
population in the countries of the Eastern Mediterranean 
Region

Country Deaths per 100 000

Indoor 
pollution

Outdoor 
pollution

Afghanistan 228 3.74

Bahrain 0 0.00

Djibouti 6 3.90

Egypt 1 0.25

Iran, Islamic Republic 0 0.49

Iraq 2 1.83

Jordan 0 0.41

Kuwait 0 0.03

Lebanon 0 0.05

Libya 1 0.32

Morocco 2 0.59

Oman 0 0.07

Pakistan 35 2.86

Qatar 0 0.08

Saudi Arabia 0 0.25

Somalia 139 3.53

Sudan 37 1.49

Syrian Arab Republic 4 0.21

Tunisia 1 0.08

UAE 0 0.04

Yemen 33 0.82

Source: WHO Global Health Observatory data repository (11).
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in unintentional acute poisonings; chemicals involved 
in unintentional occupational poisonings; pesticides in-
volved in self-inflicted injuries; asbestos; occupational lung 
carcinogens; occupational leukaemogens; occupational 
particulates; outdoor air pollutants; indoor air pollutants 
from solid fuel combustion; second-hand smoke; lead; and 
arsenic in drinking water. Although estimates are not avail-
able at the regional level, there is sufficient reason to believe 
that the same trend is valid for the EMR since production 
and exposure to chemicals are increasing. It is estimated 
that production of chemicals in the Region will increase by 
40% in 2020 (9).

Several challenges face the countries of the Region, 
particularly the low-income countries: lack of public aware-
ness and of a culture of safety with regard to handling chemi-
cals; lack of up-to-date databases and experienced human 
resources to carry out risk assessment of chemicals; lack 
of legislative frameworks and enforcement mechanisms; 
overlapping mandates and responsibilities; and lack of 
international financial mechanisms for multilateral environ-
mental agreements.

Sound management of chemicals and strengthening 
of national capacities for management of chemicals to 
protect health will require major investment, as well as the 
development of new practical techniques for chemical safety. 
Several objectives are suggested by the strategy including: 
integrating sound management of chemicals into national 
health programmes; developing regional and national in-
tegrated health and environment monitoring and surveil-
lance systems for chemicals; expanding and disseminating 
international assessment of chemical risks to countries of 
the EMR; and harmonizing the classification and labelling 
of chemicals.

Waste management
Only a few countries in EMR, such as the member states of 
the Gulf Cooperation Council, have already constructed 
treatment, storage and disposal facilities for hazardous 
wastes. The majority of countries in the Region lack the 
technological capacity and financial means to build such 
sophisticated systems. In the absence of such facilities, and 
exacerbated by weak regulatory enforcement as well as 
inadequate regional and international cooperation, wastes of 
all types will continue to be a serious environmental health 
challenge in the EMR.

Of special concern to WHO is the safe management and 
disposal of health-care wastes. Countries of the EMR have 
recently started to pay adequate attention to the proper man-
agement of such waste materials. Group 1 countries have 
initiated effective health care waste management strategies, 
group 2 countries mostly meet the minimum requirements 
for proper management, and group 3 countries have not yet 

begun to implement adequate management of such waste 
materials.

Given the diverse mixtures of toxic substances, micro-
bial agents and harmful compounds embedded within waste 
streams, the risk of adverse health exposures throughout the 
waste management cycle is very high. The role of national 
health authorities in the Region must be concentrated on 
the health aspects of integrated waste management through: 
strengthening national capabilities and capacities for man-
agement of wastes, focusing on the health implications of 
wastes management; and minimizing health risks associated 
with exposure to health-care wastes.

Environmental health management in emergencies
More than half of the countries of EMR are currently suf-
fering from acute or chronic crises. Of the 33 countries that 
were in health crisis in recent years 13 belong to our Region. 
Climate change, globalization and rapid urbanization are 
likely to expose populations to more frequent and complex 
disasters. The number of refugees and displaced people 
fleeing complex emergencies in the EMR is increasing. Most 
of these people are displaced in countries in groups 2 and 3, 
which already suffer from weaknesses in their environmental 
health systems, and many of which are not yet prepared to 
respond to the additional burden.

A systematic approach to addressing the environmental 
health aspects of emergencies requires all countries to 
invest in vulnerability and risk assessment and prepared-
ness. This should include: assessing environmental health 
risks and vulnerabilities in countries susceptible to crisis 
improve capacities to effectively manage the environmental 
health aspects of emergencies; leading the water and sanita-
tion response activities within health-care facilities during 
emergencies; and protecting health from environmental 
risks throughout all phases of the disaster/emergency 
management cycle.

Climate change
All countries of the EMR are observing environmental 
changes, among them increases in temperature, heat waves, 
reductions in rainfall, decline in productivity of crops and in 
food security, decline in air quality and increases in frequency 
of dust storms. WHO estimates that the Region is the 
second most affected in the world after the African Region. 
The health effects of climate change include: death and 
injuries due to heat waves and extreme weather events, and 
changing disease patterns, including increase in waterborne, 
foodborne and vector-borne diseases, malnutrition, respira-
tory diseases and asthma. The EMR already faces numerous 
emergency and humanitarian crises, and climate change is 
likely to aggravate these situations (10). However, further 
research is needed to assess the health impact of climatic 
change in the Region.
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Table 5 Eastern Mediterranean regional strategy on health and the environment 2014–19: targets and indicators

Priority Indicator Baseline in 
2014

Target in 
2019

Water and sanitation No. of countries participating in GLAAS 8 15
No. of countries actively verifying JMP profiles 15 22
No. of countries with updated drinking water quality standards 15 20
No. of countries adopting water safety plans 7 12
No. of countries with updated wastewater reuse standards 7 12

Air quality No. of countries that are reporting particulate matter data to the WHO 
Global Database 8 15

No. of studies on burden of air pollution on health 0 6
No. of countries with ambient air quality early-warning systems 1 3

Waste management No. of countries that assessed environmental health services in their 
health-care facilities 6 12

No. of countries with 50% of health-care facilities meeting WHO 
essential standards on environmental health services in health-care 
facilities 6 12
No. of countries that assessed the public health impacts of waste 
management policies 0 6

Chemical safety No. of countries with public health strategies on SAICM 0 5
% of countries with capacity developed to deal with chemical events 
under IHR implementation 45 85

No. of countries covered by functional information poison centre 
services 11 15

Environmental health 
in emergencies

No. of countries with environmental health in emergency profiles 0 6

Functional network exists for environmental health emergency experts 
and institutions (no = 0; yes = 1) 0 1

% of emergencies adequately responded to with integrated 
environmental health services 50 90

Climate change and 
health

No. of countries with adaptation frameworks on health and climate 
change 7 13

No. of countries with vulnerability assessment and adaptation strategies 
on health adaptation to climate change 2 7

No. of countries incorporating climate data into national health 
information systems 1 4

Sustainable 
development

No. of countries integrating public health in sustainable development 
policies as per Rio+20 0 3

No. of countries with programmes on Greening the Health Sector 0 3

GLAAS = Global Analysis and Assessment of Sanitation and Drinking-Water; JMP = WHO/UNICEF Joint Monitoring Programme; SAICM = Strategic Approach to 
International Chemicals Management; IHR = international health regulations; Rio+20 = United Nations Conference on Sustainable Development in Rio de Janeiro, 
Brazil, 2012. 

An integrated multisectoral approach to managing the 
adverse health effects of climate change is already started 
through a regional framework for action which was endorsed 
by the fifty-fifth session of the Regional Committee for the 
Eastern Mediterranean in 2008. The new strategy calls for 
continuing action in this direction by: developing health 
adaptation strategies to climate; building the institutional 
capacity of the health sector in relation to extreme weather 
events, and in reinforcing surveillance in the areas of infec-
tious and respiratory diseases, food safety, and nutrition; 

and establishing early warning systems on climate-sensitive 
diseases.

Sustainable development and health

The relationship between health and sustainable develop-
ment has three main components: improvements in health 
contribute to the achievement of sustainable development 
and to poverty reduction; health can be one of the principal 
outcomes of investment in sustainable development and the 
green economy; and health indicators provide a powerful 
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means of measuring social, economic and environmental 
progress towards sustainable development.

The strategy calls for: strengthening partnerships and 
alliances both inside and outside the health sector to address 
the emerging challenges; positioning health at the centre of 
sustainable development through measuring and increasing 
the health gains from development; and promoting health 
impact assessment for development policies and projects.

Monitoring and evaluation
Table 5 summarizes the indicators and targets that will be 
achieved during the life span of the regional strategy on 
health and the environment. 

Conclusions and way forward
This paper has summarized the recently endorsed regional 
strategy on health and the environment in EMR, depicting 
the high burden of environmental risks from communicable 

and noncommunicable diseases in the Region and, at the 
same time, the availability of cost-effective environmental 
health interventions from prevention to mitigation to control. 

The new strategy was designed to support countries 
of the Region in their concerted efforts to reduce the toll 
of morbidity, disability and premature mortality caused 
by environmental risks. In order to do so, the ministries 
of health in the Region will need to assume the roles of 
stewarding broker and interlocutor in partnership with 
other actors within their respective governments. It is es-
sential that a collaborative multiagency approach is adopted, 
emphasizing the leadership role of the health sector in terms 
of governance and surveillance responsibilities, as well as 
advocacy and motivation of other specialized environmental 
health service providers. The strategic actions will be carried 
out, and indicators monitored and evaluated jointly by the 
WHO Secretariat (through the results-based biennial 
workplans) and by countries of the Region.
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WHO events addressing public health priorities

Saving the lives of mothers and children

The urgency of scaling up action on maternal 
and child health
When the Millennium Development Goals (MDGs) were 
formulated in the year 2000, 2 of the 8 goals directly related 
to maternal and child health, highlighting the importance 
of reducing the unacceptable levels of maternal and child 
deaths globally. Countries committed to working to achieve 
a 66% reduction in under-5 mortality (MDG 4) and a 75% 
reduction in the maternal mortality ratio (MDG 5) by 2015. 
But, so far progress in reducing mortality in developing 
countries has been slow.

Although the under-5 mortality rate in the WHO Eastern 
Mediterranean Region decreased by 45% between 1990 
and 2012 and the maternal mortality ratio decreased by 50% 
between 1990 and 2013, these reductions fall short of meet-
ing the targets of MDGs 4 and 5. It is estimated that 899 000 
children under 5 years of age and around 26 000 women still die 
every year in the Region as a result of common childhood dis-
eases and pregnancy-related complications respectively. That 
so many still die when simple, affordable interventions exist 
that could save the lives of mothers and children is disturbing. 

With 2015 fast approaching, urgent measures were 
required to help countries meet the targets of MDGs 4 and 
5, particularly the high-burden priority countries in the Re-
gion: Afghanistan, Djibouti, Egypt, Iraq, Morocco, Pakistan, 
Somalia, Sudan and Yemen. 

“Saving the lives of mothers and children” 
initiative
In January 2013, under the patronage of HH Sheikh Mo-
hammed Bin Rashid Al Maktoum, WHO together with 
UNICEF, UNFPA and other partners organized a high-level 
meeting in Dubai to accelerate progress towards achieving 
MDGs 4 and 5 in the Region. This initiative “Saving the lives 
of mothers and children” resulted in the Dubai declaration in 
which countries pledged to accelerate progress on maternal, 
newborn, child and adolescent health through national 
action and international cooperation. 
Since then, with support from WHO, UNICEF, UNFPA 
and other partners, all the high-burden countries in the Re-
gion have developed maternal and child health acceleration 
plans. WHO and partners continue to provide technical as-
sistance to support the implementation of national activities 
in line with the acceleration plans and help countries follow 
through on their commitment to accelerate progress on 

maternal and child health. In this regard, two important 
components of maternal and child care were addressed in 
meetings held by WHO in the past year: maternal death 
surveillance and response, and community-based child care.

Gathering evidence to save the lives of mother: 
why is maternal death surveillance important?
Most maternal deaths are preventable, but a key first step 
in developing evidence-based approaches for reducing 
maternal deaths is surveillance. Maternal death surveillance 
and response (MDSR) is an evolution of the traditional 
maternal death review process towards an active approach 
which aims to: identify all maternal deaths; make each one a 
notifiable event (surveillance); and take action (response) to 
learn and prevent deaths in the future1. 

Action on MDSR in the Region
As MDSR is a vital element in efforts to accelerate progress 
on MDG5 in the Region, a meeting was held in Rabat, 
Morocco on 7–9 October 2013 to evaluate MDSR in the 
MDG5-priority countries. Specifically, the meeting aimed 
to: map current regional MDSR initiatives; review the 
current status of country MDSR processes and methodolo-
gies; identify major bottlenecks for implementing MDSR; 
identify specific country needs for scaling up MDSR; update 
information on tools for MDSR; and develop country plans 
for scaling up MDSR initiatives.

The meeting, jointly organized by the WHO Regional Of-
fice for the Eastern Mediterranean and the United Nations 
Population Fund Arab States Regional Office in collabora-
tion with the Ministry of Health of Morocco, was attended 
by national maternal and reproductive health programme 
managers from Afghanistan, Djibouti, Egypt, Iraq, Morocco, 
Pakistan, Somalia, Sudan, Tunisia and Yemen.

Country plans of action and next steps
Working groups of the participants drew up recommenda-
tions on death reviews and drafted country workplans for 
scaling up MDSR, with focus on the key elements and in line 
with the existing roadmaps for information and account-
ability in the participating countries; these are summarized 
in Box 1. 

1 Maternal death surveillance and response. Technical guidance. 
Information for action to prevent maternal death (http://apps.who.
int/iris/bitstream/10665/87340/1/9789241506083_eng.pdf) 
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Improving access to quality child care: 
community-based approaches are key
Some of the factors responsible for the slow progress 
towards MDG4 need to be tackled at the community level: 
inequities in access of the population to quality child care 
services, low coverage of cost-effective interventions and 
suboptimal child health-related practices in families and 
communities. Poor families are often unable to obtain even 
the most basic health care for their children; poor or delayed 
care-seeking contributes to up to 70% of all under-5 child 
deaths. Families and communities need to know how best 
to bring up their children healthily and deal with sickness 
when it occurs.
Most of  the high-burden countries  for MDG4 and MDG5 
have included a community child care component in their ma-
ternal and child health acceleration plans. In Member States 
with lower child mortality, community-based approaches 
remain important to promote the health and well-being of 
children. To support work in this area, WHO has designed an 
approach to caring for children in the community which sets 
out a framework for planning and monitoring, and provides 
training and monitoring tools for health-care workers. The 
new approach complements the integrated management 
of child health (IMCI) strategy and aims to: bring quality 
child care closer to the community; strengthen the initiative 
on saving their lives; and improve family practices related to 
child health. 

Reviewing community child care approaches
In this context, it was important to bring country child 
health and IMCI programme managers together with 
partners to review the community child care approach 
and plan for its implementation. The WHO Regional 
Office therefore held an intercountry meeting on care for 
children in the community in Alexandria, Egypt on 27–29 
April  2014. The meeting  aimed  to: present  the  current 
situation of community child care in different countries 
in the Region and share country experiences; review the 
Regional framework and tools on community child care; 
and review the community component of the maternal 
and child health acceleration plans for the MDG-priority 
countries and the child health plans of other countries in 
order to plan the way forward for the community approach 
within the plans.

The meeting was attended by primary health care direc-
tors, ICMI/child health focal points from 10 countries 
in the Region (including 5 MDG-priority countries) and 
WHO partners, including Management Sciences for Health, 
UNICEF and the World Bank.

There was a consensus that community-based child 
care plays an important role in improving key child-health 

Box 1 Country plans of action: priority 
interventions

Afghanistan
Establish MDSR on a pilot basis in maternity hospitals 
in Kabul and develop the necessary infrastructure for 
expanding this project in the country.

Djibouti
Strengthen the capacity of national public and private 
sectors in MDSR and train the required human re-
sources in the International Classification of Disease, 
10th revision (ICD10) and maternal audit at health 
facility and home levels. 

Egypt
Improve the quality of the maternal mortality sur-
veillance system in the country through training the 
required human resources in ICD10 and improve the 
level of supervisory and monitoring activities.

Iraq
Assess the currently implemented maternal death 
surveillance system, develop the tools necessary to im-
prove the performance of the system and enforce regu-
lations required for notifying maternal death within 24 
hours.

Morocco
Improve the skills and knowledge of technical commit-
tees in provinces and cadres in maternity hospitals on 
maternal death “near-misses” and integrate MDSR into 
the national surveillance system.

Pakistan
Advocate the need for establishing a national surveil-
lance system and involving lady health workers in 
strengthening the community component of this pro-
gramme. Identify gaps and build capacity in secondary 
and tertiary hospitals, the private sector and maternity 
homes.

Sudan
Advocate for developing a notification policy, setting 
up the required national infrastructure and training on 
MDSR registration.

Tunisia
Strengthen staff capacity in maternal mortality surveil-
lance at the national and regional levels, develop an 
up-to-date national evaluation system and improve 
community participation in MDSR.

Yemen
Establish a national committee on maternal mortality 
surveillance and response and build national capacity 
on a pilot basis in maternity hospitals and in the com-

munity.
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practices in families, improving access to child health care 
and increasing the coverage of effective interventions, and 
that community health workers are a way to improve access 
to child care in remote areas which have poor health indica-
tors and limited access to health services.

Challenges to community child care approaches
Despite the clear benefits of community child care, there 
are challenges to this approach which were discussed with 
a view to reducing them. These include overburdening 
community health workers or volunteers with too many 
tasks and responsibilities, the high turnover of these trained 
staff, and support of community health workers in remote 
areas. Additionally, there is the problem of fragmentation 
of community child care which can lead to duplication of 
work and inconsistencies in care. Furthermore, weak links 
with health systems, in particular follow-up and supervision, 
adversely affect the quality and sustainability of implemen-
tation. Another issue of sustainability is the inadequate and 
fragmented financial resources to support the initiative 
in the medium and long term. Currently, this initiative is 
mainly donor-dependent, which affects its sustainability 
beyond the time limits of specific projects. Weak follow-up, 

monitoring and supervision and lack of evaluation are 
other challenges. Country experiences and activities in 
community-based child care are not always shared with 
concerned stakeholders and related information is not 
disseminated.

Next steps for community-based child care
In light of the discussions, the country teams reviewed 
the community component of their maternal and child 
health acceleration and child health plans and identified the 
actions needed by the countries and WHO and partners 
to address the challenges, and implement and monitor the 
community child care initiative and maternal and child 
health acceleration plans (Box 2). 

Under 500 days to go
Considerable action has been taken in the priority coun-
tries of Region to accelerate progress in maternal and child 
care in line with MDGs 4 and 5. However, with fewer than 
500 days to the deadline of the MDGs, much still remains 
to be done. The countries must now concentrate all effort 
to meet  the  targets  set by MDGs 4 and 5 as quickly as 
possible. 

Box 2 Actions for community-based child care

For Member States

1. Finalize comprehensive plans on community-based child care in coordination with other relevant stakeholders and share 
them with WHO and partners. These plans should include activities beyond awareness-raising and training. 

2. Ensure coordination between different stakeholders (including communities) and partners in order to have one plan for 
community child care to avoid fragmentation, duplication of work and inconsistencies. 

3. Consider community health workers, whether paid or volunteer, as part of the health system and fully support them.

4.  Review the terms of reference of community health workers so that they become focused and specific with a clear monitor-
ing plan. 

5. Address the quality of community health worker training focusing on competency-based methods. 

6. Address strengthening and ensuring linkages with different levels of the health system, in particular for supervision, within 
the local context.

7. Include evaluation as part of the overall implementation plan and conduct it after reasonable coverage has been achieved. 

For WHO and partners

8. Facilitate policy dialogue to ensure that all the priority countries have policies to support implementation of community-
based child care in accordance with the regional framework.

9. Finalize the regional framework on community child care based on the discussions and share it with countries.

10. Coordinate with partners in providing technical support to the development of policies, and the implementation and moni-
toring of the maternal and child health acceleration plans.

11. Assist countries in advocating and mobilizing resources for the community child care initiative and implementation of the plans.

12. Provide the required technical support to countries in adaptation of the regional training package.

13. Facilitate documentation and sharing of best practices
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Obituary

The Eastern Mediterranean Health Journal mourns two leaders of health work in the Region

Dr Ezzat Mustafa to the Mercy of God: a generation in an individual

On Saturday, 23 August 2014, Dr Ezzat Mustafa passed away in Malaysia at the age of 90 years. Dr Mustafa is considered a witness 
to his times and a true representative of his exceptional generation, who stood fast and rose to the many challenges that faced them. 
They made great achievements from which the following generations are still reaping the fruits.

Perhaps the most important of these achievements was the founding of the Council of Arab Ministers of Health and the establishment 
of its executive office, as well as the standardization, 
Arabization and publishing of medical terminology. It 
was Dr Ezzat Mustafa and his peers, in their capacities at 
the Arab Medical Union, who were behind the founding 
of the Committee for Standardization of Medical 
Terminology. From their positions within the Council 
of Arab Ministers of Health, they worked on having the 
WHO Regional Office for the Eastern Mediterranean 
entrusted with the responsibility of pursuing work on the 
Unified Medical Dictionary and constantly updating it. 
As noted by Dr Mustafa Ezzat in the preface to the first 
edition, issued in Baghdad in1973, the Unified Medical 
Dictionary was “a modest step on the path to true Arab 
unity”. Dr Mustafa and his fellow Arab Health Ministers 
and members of the Arab Medical Union established 
the Arab Board of Medical Specializations and set up 
academic accreditation standards. These efforts also 
contributed to promoting the use of the Arabic language 
and its recognition as a working language at the WHO 
and its Regional Office for the Eastern Mediterranean. 

Dr Mustafa and his fellow Arab Health Ministers exerted sincere efforts to achieve a number of other projects, but time was not 
enough for these projects to realize the success achieved for others. They are now in the custody of succeeding generations.

Dr Mustafa was born in 1925 in the little town of Anah in Iraq. He graduated from the College of Medicine of Damascus University 
in 1949. After that he returned to Iraq to serve his country. He was elected head of the Iraqi Medical Syndicate (1968–1977) and 
shouldered the responsibility of the Ministry of Health in Iraq for over 10 years through two successive governments (1966–1977), 
where he worked hard and realized important achievements in the development of medical education and health services throughout 
Iraq, as well as calling back national professionals who were forced to remain outside Iraq. 

May Allah bless the soul of Dr Ezzat Mostafa and rest it in paradise.

Dr Mustafa honoured during the fifty-second session of the Regional 
Committee for the Eastern Mediterranean, Cairo, Egypt, 2005 
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رثاء

تنعى املجلة الصحية لرشق املتوسط اثنني من قادة العمل الصحي يف اإلقليم
الدكتور عزت مصطفى .... اىل رمحة اهلل: جيٌل يف فرد

يناهز  ماليزيا، عن عمر  ،يف  الدكتور عزت مصطفى  وفاة   2014 لعام  والعرشين من شهر آب/أغسطس  الثالث  السبت  يوم  شهد 
التسعني عامًا. يعتر الدكتور عزت مصطفى شاهد عى عره وعيِّنة ممثلة أصدق التمثيل جليله االستثنائي الذي تصّدى لتحّديات 
مكتبه  وتشكيل  العرب،  الصحة  وزراء  جملس  تأسيس  أمهها  ولعل  ثامرها،  جتني  تلته  التي  األجيال  التزال  إنجازات  وحّقق  كبرية 
األطباء  احتاد  مواقعهم يف  وأترابه من  الدكتور عزت مصطفى  كان  فقد  الطبية وتعريبها ونرشها،  املصطلحات  التنفيذي، وتوحيد 
ُيْعَهد إىل  »جلنة توحيد املصطلحات الطبية«، ثم عملوا من مواقعهم يف جملس وزراء الصحة العرب عى أن  العرب وراء تأسيس 
املكتب اإلقليمي ملنظمة الصحة العاملية بمتابعة العمل يف املعجم الطبي املوحد لتحديثه باستمرار، وكام أشار الدكتور عزت مصطفى 
د هو »خطوة متواضعة عى درب الوحدة العربية  يف مقدمة الطبعة األوىل التي صدرت يف بغداد عام 1973، فإن املعجم الطبي املوحَّ
احلقيقية«، كام كان للدكتور عزت مصطفى وزمالؤه من وزراء الصحة العرب واحتاد األطباء العرب جهود مشكورة يف إنشاء املجلس 
العربية واعتبارها لغة عمل يف منظمة  اللغة  الطبية وإرساء معايري االعتامد األكاديمي، ويف تعزيز استخدام  العريب لالختصاصات 

الصحة العاملية ويف مكتبها اإلقليمي لرشق املتوسط.
وهناك مشاريع أخرى بذل الدكتور عزت مصطفى وزمالؤه من وزراء الصحة العرب جهودًا خملصة لتحقيقها، ومل يسعفهم الوقت 

لتحقيق قدر من النجاح كالذي حتقق لغريها، فبقيت يف عهدة األجيال التالية هلم.
ولد الدكتور عزت مصطفى عام 1925 يف بلدة »عانة« الصغرية يف العراق التي تستلقي هبدوء يف أحضان هنر الفرات، وخترج من 
كلية الطب يف جامعة دمشق عام 1949، ثم عاد إىل العراق ليخدم بلده، ثم انُتِخب نقيبًا لألطباء )1968-1977(، وتسلم مقاليد وزارة 
الصحة ألكثر من عرش سنوات يف حكومتني متتاليتني )1966-1977(، حيث عمل جاهدًا وحقق الكثري من اإلنجازات يف تطوير 

اخلدمات الصحية يف عموم العراق، وتطوير التعليم الطبي، وإعادة الكفاءات العراقية التي اضطرت لالبتعاد عن العراق.
رحم اهلل الدكتور عزت مصطفى، وأسكنه فسيح جنانه.
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Obituary

Dr Mamdouh Gabr

Dr Mamdouh Gabr passed away early on Tuesday 26 August 2014, in Cairo, Egypt, at the age of 87 years, ending a life of great health 
and societal accomplishments. 

Dr Gabr obtained a bachelor’s degree in medicine and surgery from the College of Medicine, Cairo University in 1947, a diploma in 
paediatrics in 1950 and a doctorate in paediatrics in 1951. He carried, ever after, the banner of health work which best serves people 
and communities, at national, regional and global levels. 

Perhaps the most important characteristic of Dr Gabr’s 
life is the fact that it represents a unique case of a firm 
balance between academic, scientific and fieldwork skills 
on the one hand, and the “political tasks” and actions 
dictated by these tasks, especially for one destined to lead 
the health sector, on the other. During his eventful life, 
Dr Gabr served as Minister of Health, secretary-general 
of renowned national health institutions, such as the 
Medical Syndicate, and was head of several civil society 
organizations, which witnessed great development under 
his leadership. 

Among the most important posts Dr Gabr held, were 
Minister of Health (1978–1982), Head of the Medical 
Syndicate  (1984–1992),  President  of  the  Higher 
Population Council (1978–1981) and Secretary-General 
of the Egyptian Red Crescent Society from 1991 until his 
death.

Important milestones in Dr Gabr’s life at the international level included his presidency of the African Medical Organization, the 
International Union of Nutritional Sciences and the International Pediatric Association (1992–1995). He was also a member of the 
Regional Consultative Committee of the WHO Regional Office for the Eastern Mediterranean for three successive decades and 
President of the International Federation of Red Cross and Red Crescent Societies (1997–2005).

WHO staff will miss Dr Mamdouh Gabr and the high standards which he always strived to maintain in his work.

Dr Gabr honoured during the sixtieth session of the Regional 
Committee for the Eastern Mediterranean, Muscat, Oman, 2013 
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رثاء

الدكتور ممدوح جرب
انتقل إىل رمحة اهلل الدكتور ممدوح جر فجر الثالثاء السادس والعرشين من شهر آب/أغسطس 2014، عن عمر يناهز 87 عاًما، يف 

ختام مسرية حافلة باإلنجازات الصحية واملجتمعية الضخمة، وذلك يف القاهرة، مجهورية مر العربية.
 وكان الدكتور ممدوح كامل جر قد حصل عى بكالوريوس الطب واجلراحة من كلية الطب يف جامعة القاهرة عام 1947، وعى دبلوم 
طب األطفال عام 1950، وعى الدكتوراه يف طب األطفال عام 1951، ليحمل لواء العمل الصحي املفيد للناس وللمجتمعات، عى 

النطاق املحى واإلقليمي والعاملي.
 ولعل أهم ما يميز مسرية الدكتور ممدوح جر أهنا متثل حالة فريدة من التوازن الراسخ بني املهارات األكاديمية والعلمية وامليدانية من 
جهة و«املهام السياسية« وما متليه من رضورات والسّيام ملن ُكتِب عليه قيادة القطاع الصحي وزيرًا للصحة، وأمينًا عامًا ملؤسسات 

صحية وطنية ضخمة، مثل نقابة األطباء، ورئيسًا ملؤسسات املجتمع املدين، مثل اجلمعيات الكثرية التي قادها وطورها.
ومن أهم املحطات يف مسرية الدكتور ممدوح جر تقلده منصب وزير الصحة )1978–1982)، ثم اختياره نقيبًا لألطباء ىف الفرة من 

)1984–1992(،ورئيس المجلس األعى للسكان (1978–1981)، وأمينًا عامًا للهالل األمحر املرى منذ عام 1991 وحتى وفاته.
أما أهم املحطات يف مسرية الدكتور ممدوح جر عى الصعيد الدويل، فهي توليه رئاسة املنظمة الطبية اإلفريقية ورئاسة االحتاد الدويل 
(1992–1995)، وعضوية اللجنة االستشارية اإلقليمية ملنظمة الصحة العاملية  التغذية، ورئاسة االحتاد الدويل لطب األطفال  لعلوم 

لرشق املتوسط طيلة ثالثة عقود متتالية، ورئاسة االحتاد الدويل للصليب األمحر واهلالل األمحر (1997–2005).
رها يف عمله. إن العاملني يف منظمة الصحة العاملية، سيفتقدون الدكتور ممدوح جر واملعايري الرفيعة اجلودة التي كان حيرص عى توفُّ
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هى املجلة الرسمية التى تصدر عن املكتب اإلقليمى لرشق املتوسط بمنظمة الصحة العاملية. وهى منرب لتقديم 
الوبائية  واملعطيات  واملفاهيم  اآلراء  ولتبادل  هلا،  والرتويج  الصحية  اخلدمات  اجلديدة ىف  واملبادرات  السياسات 
املتوسط. وهى موجهة إىل كل  بإقليم رشق  يتعلق منها  ما  املعلومات، وخاصة  ونتائج األبحاث وغري ذلك من 
واملراكز  املعنية،  احلكومية  املنظامت غري  التعليمية، وكذا  املعاهد  الطبية وسائر  والكليات  الصحية،  املهن  أعضاء 

املتعاونة مع منظمة الصحة العاملية واألفراد املهتمني بالصحة ىف اإلقليم وخارجه.
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The WHO Regional Committee for the Eastern 
Mediterranean meets in Tunis for its sixty-first session 
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officials in Member States will discuss the current health 
situation in the Region and progress in regard to the 
five strategic health priorities: Strengthening of health 
systems; Maternal, reproductive and child health and 
nutrition; Noncommunicable diseases; Communicable 
diseases; and Emergency preparedness and response.
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