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Editorial

From vision to action: meeting public health 
challenges in the Region 
Ala Alwan 1

1Regional Director, World Health Organization Regional Office for Eastern Mediterranean, Cairo, Egypt.

Ministers of Health and high-level 
health officials will meet during the last 
week of October in Muscat, Oman, 
for the 60th WHO Regional Com-
mittee for the Eastern Mediterranean. 
The Regional Committee is WHO’s 
decision-making body in the Eastern 
Mediterranean Region with represen-
tation from all Member States of the 
Region. The Committee will review the 

various health programmes and con-
sider strategies and ways forward to 
build on achievements and overcome 
challenges to move the countries of the 
Region forward to better health.

States on several occasions endorsed 
the strategic priorities together with key 
strategic directions in public health for 
the Region. These include health sys-
tem strengthening to achieve universal 
health coverage; the unfinished agenda 
in communicable diseases; maternal 
and child health, including reproduc-
tive health and nutrition; the preven-
tion and control of noncommunicable 
diseases; and emergency preparedness 
and response. In this time, the Regional 
Office has worked tirelessly to respond 
to these challenges and to meet the ex-
pectations of Member States.

Accelerating progress towards 
universal health coverage by reforming 
national health systems is among the 
top priorities for the work of WHO 
in the Eastern Mediterranean Region. 
Achieving universal health coverage 
means ensuring access for all people 
to quality health services (including 
prevention, promotion, treatment and 

rehabilitation) without risk of financial 
hardship. To this end, WHO has been 
actively engaged in supporting Mem-
ber States to: develop a comprehensive 
vision, evidence-based strategy and a 
well laid out road map; reform their en-
tire health systems including health 
financing reform; adopt a multisecto-
ral approach; and effectively monitor 
progress. Neither WHO nor Member 
States should underestimate the enor-
mity of the challenge. Nevertheless with 
unwavering commitment and collective 
efforts it is achievable. Stronger health 
systems will improve the performance 
of all programmes and contribute to 
better health outcomes.

Member States have made com-
mendable headway in tackling commu-
nicable diseases in the Region. Yet there 
is a significant unfinished agenda that 
remains and new challenges continue 
to emerge. The International Health 
Regulations lie at the heart of WHO’s 
collaboration with its Member States 
on communicable diseases. The regula-
tions comprise a core legal document 
that is binding on Member States who 
are expected to meet all requirements 

coronavirus, Middle East respiratory 
syndrome (MERS-CoV), is a clear ex-
ample of why we need the International 
Health Regulations. Despite the un-
equivocal commitment of the Regional 
Office, progress will not be possible 
unless the Member States reciprocate 
their obligation.

Among the most recalcitrant issues 
that confront us is the eradication of 
polio virus from the Region and the 

world. Two of the three countries in 
the world where the virus is still trans-
mitted are in this Region. In May of 
this year, the World Health Assembly 
endorsed a new, comprehensive polio 
eradication and endgame strategic plan 

of this “endgame plan” that distinguish 
it from previous polio strategic plans. 
These include, among others, an urgent 
emphasis on improving immunization 
systems in key geographical areas; the 
introduction of new, affordable inac-
tivated poliovirus vaccine; options for 
managing long-term poliovirus risks; 
strategies to address new threats, partic-
ularly insecurity in some endemic areas; 
and a concrete time line to complete 
the programme. Despite progress, chal-
lenges remain and new pockets of polio 
outbreaks keep emerging in different 
countries. It is unfortunate that these 
outbreaks can be mapped to those areas 
where the authority of the governments 
is weak and which are controlled by ele-
ments that impede initiatives to reach 
unvaccinated children. The complexity 
of the problem demands thinking “out 
of the box”. Given that communities in 
the key polio-affected countries place a 
high level of trust in Islamic leaders and 
scholars, the Regional Office brought 
together scholars from these countries 
to exchange views and perceptions with 
international Islamic scholars to garner 
support in the push to eradicate polio.

Ten countries have been identified 
as high burden for maternal and child 
health in the Region. With current trends 
and unless action is scaled up, these 
countries will not achieve the targets 
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of Millennium Development Goals 4 

support. WHO therefore resolved to 
muster commitment of concerned UN 
agencies and all countries of the Region 
to address this issue in the form of the 
Dubai Declaration for Saving the Lives 
of Mothers and Children. This was 
followed up by supporting countries 
to develop accelerated national plans 
for tackling maternal and child health 
problems. The closely related area of 
improving civil registration of births and 
deaths has also been taken up by the 
WHO as a priority. A preliminary situa-
tion analysis has been completed which 
will be followed up by the development 
of action plans, involving concerned 
stakeholders.

N o n c o m m u n i c a b l e  d i s e a s e s 
(NCDs) are taking a growing toll on 
the health of people of the Region. Last 
year the Regional Committee endorsed 
a regional framework for action on the 
commitments of Member States to 
implement the Political Declaration of 
the High-Level Meeting of the United 

Nations General Assembly on the 
Prevention and Control of Noncom-
municable Diseases. The numbers of 
people in the Region suffering from 
heart disease, diabetes and cancer 
are rising and will continue to rise as 
populations age. In parallel, the costs for 
individuals, families and governments 
of maintaining treatment for these 
chronic conditions are also rising. This 
Region is now beginning to accept the 
gravity of the situation and to address 
it, largely from the treatment aspect 
and not adequately from the viewpoint 
of prevention. We have high-impact 
cost-effective interventions to reduce 
exposure to risk factors for NCDs such 
as tobacco use, unhealthy diet and 
physical inactivity. These interventions, 
which represent “best buys” in public 
health terms, have been the focus of 
our work over the last year. We will 
continue to engage intensively with 
countries of the Region to help develop 
national programmes that address the 
surveillance, prevention and manage-
ment of NCDs. 

Emergencies in the Region seem 
almost to have become a way of life. 
Long-term conflict has long-term 
consequences for health. It drains 
health systems and it drains people, 
of life, energy and hope. Conflict, and 
the stress that accompanies it, affects 
mental health and is a serious risk fac-
tor noncommunicable diseases also. 
There is a major humanitarian situation 
within the Syrian Arab Republic and its 
neighbours as the numbers of displaced 
people and refugees continue to rise. 
This is having severe consequences for 
the health services of all the countries 
concerned and requires collective ac-
tion and expression of solidarity to en-
sure that health care is afforded to the 
Syrian refugees and host communities. 

The health mandate for the Region 
is huge and the expectations of the pop-
ulations of the Region for better health 
are rising. To meet these expectations 
is a challenge to all Member States and 
to WHO. It requires the highest level of 
commitment, strong partnerships and 
concerted action. 



837

Effect of delay in diagnosis on the rate of tuberculosis 
among close contacts of tuberculosis patients
A.H.N. Aldhubhani,1 M.I. Mohamed Izham,2 I. Pazilah 3 and M.S. Anaam 1

ABSTRACT Few studies have explored diagnosis delay by tuberculosis (TB) patients and its effects on the rate of 
infection among their close contacts. A cross-sectional study of the close contacts of 505 newly diagnosed TB 
patients was conducted in a TB referral centre in Sana’a, Yemen from 2008 to 2010. Only the close contacts of 
89 new TB patients agreed to participate and completed the tuberculin skin test (TST). Of the 239 close contacts 
investigated, 133 (55.6%) had a positive TST result. Index patients were classified as long or short diagnosis delay 
(above or below the median). There was no significant difference in the number of infected close contacts 
between long and short delay index patients (Mann-Whitney U-test). A larger sample size, with more incentives 
for patients to participate and the use of other investigative tools could provide a better picture of the pattern of 
TB transmission among all contacts.

1Discipline of Social and Administrative Pharmacy, School of Pharmaceutical Sciences, Universiti Sains Malaysia, Penang, Malaysia 
(Correspondence to A.H. Aldhubhani: dobhany@yahoo.com).
2College of Pharmacy, University of Qatar, Doha, Qatar.
3School of Pharmaceutical Sciences, Universiti Sains Malaysia, Penang, Malaysia.

Received: 06/03/12; accepted: 13/08/12
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Impact du délai diagnostique sur le taux de tuberculose chez les contacts rapprochés des patients  
tuberculeux

RÉSUMÉ Peu d’études ont examiné le délai diagnostique chez les patients tuberculeux et son impact sur le taux 
d’infection auprès de leurs contacts rapprochés. Une étude transversale des contacts rapprochés de 505 patients 
ayant récemment reçu le diagnostic de tuberculose a été menée dans un centre d’orientation-recours pour la 
tuberculose à Sanaa, (Yémen) entre 2008 et 2010. Seuls les contacts rapprochés de 89 patients ayant récemment 
reçu le diagnostic ont accepté de participer et de se soumettre au test tuberculinique cutané. Sur un total de 
239 contacts rapprochés, 133 (55,6 %) ont présenté des résultats positifs au test. Les cas index ont été classifiés en 
fonction du délai long ou court (supérieur ou inférieur à la médiane) qui a été nécessaire pour aboutir au diagnostic. 
Aucune différence significative n’a été observée pour le nombre de contacts rapprochés infectés entre les cas 
index ayant reçu un diagnostic après un délai long ou après un délai rapide (test U de Mann-Whitney). Une taille 
d’échantillon plus importante, ainsi que davantage d’incitations à la participation des patients, mais aussi le recours à 
d’autres outils d'enquête permettraient de brosser un tableau plus précis du mode de transmission de la tuberculose 
pour l'ensemble des contacts.
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Introduction

Tuberculosis (TB) is a major public 
health problem in Yemen and is con-
sidered the 4th highest cause of death 

of TB cases occur in the productive age 
groups, the burden of TB is therefore 

annual prevalence of infection in the 
total population according to a report 

the identification and follow-up of 
individuals who could be at risk for TB 
infection due to their exposure to active 

factor in fighting and controlling the 
spread of TB [4].

TB patients have been character-
ized as short or long diagnostic delay, 
according to the time delay between 
becoming infected and receiving diag-

potentially exacerbate the risk of TB 
transmission to others. Reducing the 
delay in TB diagnosis is therefore a ma-
jor challenge that confronts many na-
tional TB control programmes (NTP) 
around the world. Similar to other 
countries with TB cases, the diagnostic 
delay of the disease in Yemen increases 
its overall morbidity and mortality be-
cause patients serve as reservoirs of the 
disease and this raises the risk of con-
tacts of TB patients becoming infected 
[6]. This phenomenon is a serious 
problem that could hamper the control 
of TB as well as the success of the NTP 

Although studies have been made 
of factors affecting delays in TB diag-

been little research to explore how di-
agnostic delay affects TB transmission 
to close contacts. To our knowledge, 

been conducted to determine the effect 
of diagnostic delay on TB transmission 
among patients’ contacts. Golub at al.’s 
study in the United States of America 

(USA), found a significant association 
between a long diagnostic delay and 
higher rates of TB transmission among 
contacts of black USA-born patients 
[11]. MacIntyre et al.’s study in Aus-
tralia found a significant association 
between the workers in close proximity 
to a delayed source of infection (during 
the exposure period) and an increased 

strand of TB prevention efforts should 
be a major concern of the NTPs in all 
countries. Understanding TB trans-
mission among contacts could help 
in reducing new cases of TB infection. 
This study in Sana’a, Yemen was there-
fore performed to assess the effect of 
delay in TB diagnosis on the rate of dis-
ease among the close contacts of long 
and short diagnosis delay TB patients.

Methods

Study design and setting
This cross-sectional study compared 
the rate of infection among close 
contacts of new TB index cases with 
long and short diagnosis delay times. 
Data were collected using an interview 
questionnaire for index patients and 
tuberculin skin tests (TST) for patients’ 
close contacts.

The study was conducted at a TB 
referral centre at Sana’a, the capital of 
Yemen. Sana’a has an estimated popula-

other Yemeni cities also use the services 
of the centre, so patients in this study 
included TB patients from the entire 
country.

Study population and sample
The close contacts of newly diagnosed 
TB patients from the Yemen NTP 
were the main population of this study. 
The required sample size was calcu-

of the long and short diagnosis delay 
patient groups based on a sample size 

smear-positive TB patients to cover 
the required sample size with consid-
eration of probable drop-outs. Thus, 

Data collection
Interviews
The questionnaire was designed ac-
cording to a review of the literature 

demographic data of the index patient 
and the time in days between the onset 
of TB symptoms and time of starting 
TB treatment. All new pulmonary TB 
patients who agreed to participate in 
this study were interviewed by the re-
searcher or by well-trained health-care 

-
ing patients was asked to bring his/her 
close contacts for TST to determine 
which of the close contacts were in-

Tuberculin screening tests
Each close contact brought to the 
centre underwent a TST. The TST 
was performed intradermally through 
injection of 0.1 mL of the tuberculin 
solution on the left forearm of each of 
the attending contact of the TB patient. 
The test was performed according to 
standard procedures [16]. First, the skin 
was stretched lightly, and a needlepoint 
was inserted lengthwise into the superfi-
cial layer of the skin of the forearm. Next, 
0.1 mL of the tuberculin was slowly in-
jected, and the finger was removed from 
the end of the plunger before the needle 

solution used in the TB referral centre 
was the same product recommended 
by the World Health Organization. The 

hours after the test was administered 
by the same investigator according to 

This procedure relies on observation 
of the induration (swelling with red-
ness in skin tested area) around the 
area of the test injection. The indurated 
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area was detected by palpating the skin. 
For positive results, the diameter of the 

mm [18,19].
Participants who were subjected 

to the TST for the first time should be 

after their initial testing in order to con-
firm the TST results and to determine 
those whose results changed from nega-

Definitions
All verified new pulmonary TB cases 
who were diagnosed in the TB referral 
centre and who participated in the in-
terview for this study were included and 

The close contacts of the index pa-
tients were persons who lived with them 
in the same house/room on a daily ba-
sis and spent most of the day with the 
patient, or people who worked with or 
had close contact with the patient for a 

The diagnosis time for every TB 
index patient was recorded as the total 
number of days between the onset of 
TB symptoms and the time of diagnosis 
and starting TB treatment. The median 
diagnosis delay was calculated for the 
total group of index patients and used as 
the cut-off for defining groups. Each pa-
tient was classified as long delay (above 
the median) or short delay (below the 

Ethical considerations
The study protocol was approved by 
the scientific and ethics board of the 
Ministry of Health and the referral TB 
centre. In addition, informed consent 

was obtained from every available 
participating close contact (verbal con-
sent) or his/her close relative.

Data management and 
analysis
The data were coded and transferred to 
SPSS, version 16 for analysis. Descrip-
tive measures [percentages, mean and 
standard deviation (SD) and median 
and interquartile range (IQR)] were 
used to show the mean differences 
for the infected close contacts of the 
long and short delay TB patients. The 
Mann–Whitney test was performed 
to determine whether there were sta-
tistical differences between the rates 
(using number of positive contacts) 
of positive TST results for short- and 
long-delay TB patients. The test was 
also performed by using the proportion 
of TST-positive close contacts instead 
of the number of positive close contacts. 
This confirmatory test was performed 
due to the unequal number of the close 
contacts for every TB patient. 

Results

The median total delay of TB diagno-

delays (≥ 60 days).

had close contacts who agreed to par-
ticipate in this investigation and took 
the TST. The total number of close con-
tacts recruited by these index patients 

-
ing data due to their refusal to return for 

hours after the TST was administered.

-

contacts were children aged < 10 years 

results. Although several of the close 
contacts agreed to return for a follow-up 
TST, only 18 returned and were given 

results obtained in the 1st test were all 

The median number of TST-positive 
close contacts of the long delay group 

contacts of the short delay group it was 1 

number of TST-positive close contacts 

and 1.4 (1.1) for the short delay group. 
However, the difference in the number of 
TST-positive close contacts was not sta-
tistically significant between the groups 
(P –Whitney U-test).

The data were also analysed by com-
paring the proportion of close contacts 
of long delay patients who had posi-
tive TST results with those of contacts 
of short delay patients. This analysis 
also showed no significant difference 
between groups (P –Whit-

Discussion

Generally speaking, TB can easily be 
transmitted from the source patient to 
those people who come into contact 

Table 1 Tuberculin skin test (TST) results among close contacts of tuberculosis index patients with long or short diagnosis 
delay times

Delayed diagnosis in index case Total no. of close 
contacts tested

Positive TST Negative TST

No. % No. %

Long delay 99 56 56.6 43 43.4

Short delay 140 77 55.0 63 45.0

Total 239 133 55.6 106 44.4
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Coughing, sneezing, talking, and even 
singing can transmit many TB bacilli to 
people with whom a TB patient comes 

TB infection was determined through 
conducting a TST on the close contacts 
of TB patients and the effect of delay 
in diagnosis of the index patient and 
the rate of TB infection among close 
contacts was analysed.

Most of the close contacts who 
agreed to participate in the investigation 
did not live very far from the TB referral 
centre. Those who did not participate 
were unwilling to participate due to 
other commitments (e.g. studying, 
domestic duties, employment) and un-
willingness to undergo the test, among 
other reasons. Many non-participants 
also lived far from the centre and did not 
participate in the study due to financial 
constraints on travelling. Unfortunately, 
financial assistance for people to attend 
the centre was unavailable from the TB 
control organization. The study recom-
mends that future investigations should 
involve local and international organiza-
tions in order to obtain more support, 
financial or otherwise, which in turn 
could enhance TB notifications and 
control efforts.

According to previous studies, an 
increase in transmission of TB among 
contacts due to a long delay in TB 
diagnosis is considered an expected 

The present study investigated whether 
a delay in TB diagnosis increased the 
number of infected close contacts. Al-
though the median number of positive 
TST among close contacts of long delay 
diagnosis TB patients was twice as high 

-
sus 1), the difference was not statistically 
significant based on the Mann–Whit-
ney test. Similarly, comparing the pro-
portions of positive TST close contacts 
of long and short delay patients also 
showed no significant difference. Thus 
long delay diagnosis of the patients did 
not lead to a significant increase in the 
number of positive TST among their 
close contacts. Only close contacts of 89 

the testing, mostly those who lived near 
the clinic, and this could be the cause of 
the non-significant association.

The findings of the present study 
were inconsistent with those of Golub 
et al., who found a significantly higher 
number of positive TST contacts of 

difference might be due to differences in 

the sample size and in the nature of the 
participating close contacts. In addition, 
Golub et al. compared different groups 
of people, that is, the close contacts of 
long delay and short delay patients who 
were born inside and outside the USA. 
Their study also found a significant as-
sociation between long delay diagnosis 
in black patients born in the USA and 
a higher rate of TB transmission to 
their close contacts, but did not find the 
same association with the close contacts 
of long delay black TB patients born 

in-depth investigation on certain groups 
of people as well as the difference in 
objectives could have contributed to the 
difference in their findings and those of 
the present study. In Australia, MacIn-
tyre et al. found an association between 
delay and higher rates of TB infection 
of close contacts of office workers (OR 

[11]. This finding was also inconsistent 
with that of the present study. The dif-
ference between the previous studies 

be due to the fact that in our study few 
of the identified close contacts of in-
dex patients participated and took the 
TST. In addition, the number of close 
contacts who returned for the second 

Table 2 Number of close contacts of tuberculosis patients who were positive for tuberculin skin test (TST): comparison of 
long (above median) or short (below median) delay patients

Delayed diagnosis in index case No. of TST-positive close contacts No. of TST-positive close contacts per index 
patienta

Mean (SD) Median (IQR)

Long delay 56 2.1 (2.0) 2 (1–2)

Short delay 77 1.4 (1.1) 1 (0.5–2)
aMann–Whitney U-test not significant. 
SD = standard deviation; IQR = interquartile range.

Table 3 Proportion of close contacts of tuberculosis patients who were positive for tuberculin skin test (TST): comparison of 
long (above median) or short (below median) delay patients

Delayed diagnosis in 
index case

No. of TST-positive close contacts % of TST-positive close contactsa

Mean (SD) proportion Median (IQR) proportion

Long delay 56 64 (37) 67 (46–100)

Short delay 77 51 (39)a 50 (10–100)
aMann-Whitney U-test not significant.  
SD = standard deviation; IQR = interquartile range.
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TST (which could have provided a dif-
ferent outcome in this investigation) 
was very low. Furthermore, some close 
contacts did not even return for the 
interpretation of the first round of TST, 
which could have also contributed to 
the inconsistency of the current find-

mentioned earlier. Limited resources 
and financial incentives for participants 
to return hindered some of the close 
contacts of the TB patients in this study 
from participating in the investigation. 
Unfortunately, only a few studies have 
conducted similar investigations, so fur-
ther reasons for the differences cannot 
be determined.

An in-depth investigation with the 
use of other tools in addition to that 
used in the present study should be con-
ducted with sufficient financial support 
in order to provide potential assistance 
to local TB control and prevention cam-
paigns. This study did not receive any 
financial support nor was it involved 

with any organizations with financial in-
terests. Limited resources meant that the 
study was conducted in only one area of 
the country and may have contributed 
to the low rate of participation, and this 
limits the generalizability of the findings 
to other areas (states) in Yemen.

Conclusion and 
recommendations

No significant difference was found 
in the rate of TB infection among the 
close contacts of the long delay and 
short delay TB patients. A larger sample 
size and the use of other supporting 
investigative tools could provide a 
comprehensive picture of the pattern 
of TB transmission among all contacts. 
Further extensive studies with sufficient 
financial support are recommended 
in order to obtain a general perspec-
tive on the problem of TB transmission 
throughout Yemen.

Table 4 Comparison between the present study and the previous studies of close contacts of tuberculosis patients

Variable Sample of 
close contacts

Length of 
delay (days)

TST-positive 
close contacts

Long and short delay close 
contacts infected

P-value

Long delay Short delay

No. No. No. (%) No. (%)

Present study (Yemen) 239 ≥ 60 133 77 (58) 56 (42) > 0.05

Golob et al. (USA)[12] 310a ≥ 60 109 18 (25) 91 (38) < 0.05

MacIntyer et al. (Australia) [11] 210b ≥ 90 46 0 (0) 46 (100)c < 0.05
aUSA-born; bWork-place close contacts; cAll cases were delayed TB patients. 
TST = tuberculin skin test.
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ABSTRACT This study was conducted during the 2004–2006 epidemic of meningitis in Sudan to follow-up 
the frequency of disease outbreak or endemic waves and to evaluate the new quadrivalent vaccine for actual 
application. Samples were collected from Darfur, El Gedaref, Kassala and Khartoum States and transported to the 
National Health Central Laboratory in Khartoum. Of 196 patients with clinical symptoms and signs of meningitis, 
conventional culture identified Neisseria meningitidis in 37 (18.9%), confirmed by polymerase chain reaction. N. 
meningitidis type A was identified in 29 (78.4%) patients, type C in 3 (8.1%) and N. meningitidis W135 in 5 (15.5%). The 
serotyping and molecular diagnosis patterns of N. meningitidis showed the emergence of the new strain,W 135, in 
patients from the borders of Sudan, 3 from the West Darfur, and 1 each from El Gedaref and Kassala. These could be 
related to the movement of pilgrims through the borders to Saudi Arabia in the Hajj season. Serious consideration 
may be needed for quadrivalent vaccination to prevent seasonal and Hajj season outbreaks. 

W135

2006-2004

196

%18.9 37

%15.5 5 W135 %8.1 3 C %78.4 29 A

W135 
3

Tableau des infections à méningocoques au Soudan avec l’émergence du sérogroupe W135 de Neisseria 
meningitidis 

RÉSUMÉ La présente étude a été réalisée pendant l’épidémie de méningite de 2002-2004 au Soudan pour surveiller 
la fréquence des flambées de maladie ou les vagues endémiques et pour évaluer le nouveau vaccin quadrivalent en 
vue d’une application concrète. Des échantillons ont été collectés dans les États du Darfour, d’El Gedaref, de Kassala 
et de Khartoum et transportés au laboratoire national de santé central à Khartoum.  La culture de type classique a 
permis d’identifier Neissera meningitidis chez 37 (18,9 %) des 196 patients ayant des symptômes et des signes cliniques 
de méningite, ce qui a ensuite été confirmé par réaction en chaîne par polymérase. N. meningitidis de type A et C a 
été identifié respectivement chez 29 (78,4 %) et 3 patients (8,1 %) et N. meningitidis W135 chez 5 patients (15,5 %). Les 
caractéristiques du sérotypage et du diagnostic moléculaire de N. meningitidis ont montré l'émergence d'une nouvelle 
souche, W 135, chez les patients venant des états frontières du Soudan, 3 du Darfour occidental, et 2 respectivement 
d’El Gedaref et de Kassala. Ces cas pourraient avoir un lien avec le déplacement des pèlerins qui traversent les 
frontières pour se rendre en Arabie saoudite durant la saison du Hajj. La vaccination par le vaccin quadrivalent devrait 
être sérieusement prise en compte pour prévenir les flambées épidémiques saisonnières et liées à la saison du Hajj.
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Introduction

Meningococcal disease is has high mor-
tality and morbidity rates and should 
be notified to health authorities [1]. 
Neisseria meningitidis is a common cause 
of serious illness such as septicaemia 
and meningitis in both children and 

in developing countries is in the form of 
outbreaks, particularly in Africa, unlike 
the sporadic patients seen in developed 
countries [4]. Exploitation of the im-
munological reaction to the capsular 
polysaccharides has lead to the identifi-

A, B and C are considered the main 
pathogens [4]. 

Historically, the meningococci 

possibly introduced by pilgrims return-
ing from Mecca and pilgrims were also 
implicated in an epidemic in Sudan a 

and 1949, the last resulting in over 

Sudan and Nigeria and 16 000 patients 

Virtually all bacterial isolates ob-

century showed serogroup A capsule 
agglutination except for a few isolates 
from Sudan where serogroup B was 
seen or the serogroup could not be 
determined with the available antisera 
[6]. Recently, new subgroups like the 

recorded as causing severe disease 
 

The disease is highly endemic in 
African countries in a large area ex-
tending all the way from Gambia in the 
west, to Sudan in the east which has 
been known as the meningitis belt [9]. 
The first report of recognition of new 

detected by Issa et al. in the Eastern 

Hajj season [11]. Many European and 
African countries have used a bivalent 
A&C meningococcal polysaccharide 
vaccine for outbreak control and travel 
immunization, whereas others (the 
United States of America, Canada, 
Italy, Portugal, Denmark, and Saudi 
Arabia) routinely use the quadrivalent 

the United Kingdom and France, the 
quadrivalent vaccine is used only for 
prophylaxis among contacts of proven 

[11].
Since meningitis is a serious disease 

in Sudan during summer seasons, the 
overall objective of this study was to 
follow-up the frequency of outbreaks 
and pan-endemic waves and to evaluate 
the new quadrivalent vaccine for actual 
application.

Methods

Samples of cerebrospinal fluid (CSF) 
were collected from patients in Darfur, 
Khartoum, Gadarif and Kassala States 
in Sudan during the epidemic menin-

The patient definition of meningitis 
is acute onset of fever, refusal of feed-
ing, vomiting, convulsions, bulging 
fontanelles and neck stiffness plus 
signs of meningeal irritation; posi-
tive Kerning's sign, Brudziniski sign 

and children admitted to hospitals 
in western, eastern and central Su-
dan with suspected clinical diagnosis 
of meningitis were included in the 
study. Children who were comatose, 
critically ill or whose guardians did not 
give consent were excluded. Consent 

total.
After obtaining informed verbal 

consent, a pre-coded questionnaire 
on medical, social and family his-
tory was completed by the physician 
and recorded in the hospital statisti-
cal department. A thorough clinical 

examination of each patient was then 
conducted; CSF was withdrawn from 
those suspected of meningitis, and ex-
amined for macroscopic appearance, 
cytology, Gram stain, sugar, protein 
and serology. We retained 4 mL of the 
CSF for culture in transport media; 
this was transported to the National 
Health Central Laboratory in Khar-
toum. The samples were subcultured 
in GCII chocolate agar (Oxoid Lim-
ited Hampshire-United Kingdom), 

 [14] atmospheric pressure 

out including Gram stain, catalase, 
oxidase, and Haemophilus analytic 
profile index (API NH, bioMérieux, 
Marcy l'Etoile, France) to differentiate 
between Haemophilus influenzae type 
b and N. meningitidis since both cause 
meningitis. Serotyping was done using 
specific antisera (Oxoid Agglutinating 
Sera) for identification of H. influenzae 
type b, N. meningitidis by rapid slide 
agglutination. 

Quality control was performed us-
ing standard control reagents for the 
media used and for Gram staining 
according to Clinical and Laboratory 

Results

bacterial meningitis according to the 
patient definition were enrolled in the 
study. During the epidemic, the age dis-
tribution shifted from young children 
to teenage children and young adults 
and the attack rates increased.

The 196 patients with suspected 
meningitis in the study group included 

distribution shows a male predomi-

females.
The dominance of N. meningitidis 

among the species isolated, even taking 
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into account the contamination and 
negative growth, was obvious. The 
types of organisms isolated from the 
CSF samples from the 196 patients 
in the study group showed a diversi-
fied patterns of isolates: N. meningitidis 

H. influenzae 
Streptococcus 

pneumoniae

contaminated.
The confirmation of results by 

polymerase chain reaction (PCR) 
testing also showed the dominance 
of N. meningitidis. This was carried out 

either contamination or no growth. 
N meningitidis was identified in 41 

H. influenzae
S. pneumoniae

samples. Samples testing positive by 
PCR were identified among all age 
groups, while Hib PCR-positivity was 
only identified in patients in the under 

N. meningitidis type A was identi-

N. meningitidis
-

terns of N. meningitidis showed the 

from the West, and 1 each from Cen-
tral and East Sudan. The emergence of 
N. meningitidis
serology and found in patients from 
the border states (West Darfur, Kas-
sala and Elgedaref). 

Discussion

The purpose of this study was to de-
termine patterns of N. meningitidis 
distribution and the probabilities of 
new serotype emergence in differ-
ent parts of Sudan. During the epi-
demic period it was obvious that the 

disease spread among adults more 

odd phenomenon of infection. This 
has been observed in Scotland [16], 

America [18], where similar increases 
in meningococcal disease, with a shift 
to infection of older age groups, have 
been reported. 

More males were infected than 
females; this is probably related to 
the daily exposure time to transmis-
sion factors and to active movement 
through borders. However, Sudan is 
in the African meningitis belt where 
N. meningitidis is endemic, and this 
may also explain more adults being 
affected, despite the herd immunity. 

The utilization of molecular biol-
ogy tools (PCR) in the daily routine 
diagnosis enhanced the probabilities 
of detecting and characterizing the 
different serotypes of meningococcal 
species. It is evident that N. menin-
gitidis was the most common cause 
of meningitis, mainly due to N. men-
ingitidis type A. This was in keeping 
with the results of numerous other 
studies carried out in Sudan and other 
developing countries during the same 

a great deal of data has confirmed N. 
meningitidis group A has the tendency 
to occur in epidemic forms [19]. Al-
though most of the serotypes of N. 
meningitidis are of types A and C in 

-

in keeping with the results of other re-

the eastern and western borders to 
the centre of Sudan could be a re-
sult of the movement of pilgrims and 
citizens from West Africa to the Hajj 
through the eastern part of Sudan to 
Saudi Arabia. The identification of 

is in agreement with previous reports, 
which indicated that many African 

In conclusion, it was clear that 
control measures on borders and 
careful investigations with sensitive 
and specific tools can increase our 
knowledge towards the recognition 
of N. meningitidis strains. This can 
improve our awareness of preven-
tion and treatment. This has been 
observed in countries like the United 
States of America, Canada, etc. where 
quadrivalent vaccine against N. men-
ingitidis is used for prophylaxis: no 

-
lent instead of bivalent vaccine was 
adopted first in Darfur refugee camps, 
then it was recommended to be given 
to hajj pilgrims by the Hajj Health 

-
ticulous surveillance indicate that no 
critical infections have been recorded 
clinically to date. 
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ABSTRACT Lorestan province in the Islamic Republic of Iran has not previously been known as a focus for 
cutaneous leishmaniasis (CL). Clinical and epidemiological studies were carried out on patients diagnosed with 
active CL at the central laboratory in Borujerd city during 1998–2010. A total of 137 patients with corroborated CL 
were studied (mean estimated annual incidence 4.36 per 100 000 inhabitants). The male:female ratio was > 11:1. 
Patients ranged in age from 8–63 years but > 70% were aged 21–40 years and only 1 was  10 years. The rate of CL 
was highest in rural residents (56.9%) and among those working as labourers (38.0%) and drivers (32.8%). The rate 
of active lesions on the upper limbs (69.3%) was significantly higher than other locations, and more cases were 
dry sores (57.7%) than wet sores (42.3%). The majority of patients (61.3%) had a single active lesion (mean 1.8 ulcers 
per patient). This is the first report of CL in the area.

2010-1998

4.36 137

40-21 %70 63-8 1 :11

%38.0 %56.9 ≤
%57.7 %69.3 %32.8)

1.8 %61.3 %42.3

Première enquête sur la leishmaniose cutanée dans le comté de Borudjerd (à l'ouest de la République 
islamique d’Iran)

RÉSUMÉ La province du Lorestan (République islamique d’Iran) n’était pas jusqu’à présent connue comme un 
foyer de leishmaniose cutanée. Des études cliniques et épidémiologiques ont été menées auprès de patients 
ayant reçu le diagnostic de leishmaniose cutanée active au laboratoire central de la ville de Borudjerd entre 1998 
et 2010. Au total, les dossiers de 137 patients dont le diagnostic avait été confirmé ont été étudiés (incidence 
annuelle moyenne estimée à 4,36 pour 100 000 habitants). Le rapport homme-femme était supérieur à 11 
pour 1. L’âge des patients se situait entre 8 et 63 ans mais plus de 70 % d’entre eux appartenaient à la tranche 
d’âge 21-40 ans et un seul patient avait un âge inférieur ou égal à 10 ans. Le pourcentage de leishmaniose cutanée 
était plus élevé chez les habitants en milieu rural (56,9 %), les cultivateurs (38,0 %) et les chauffeurs (32,8 %). 
Le pourcentage de lésions actives sur les membres supérieurs était nettement supérieur (69,3 %) que pour les 
autres sites, et les formes sèches étaient plus nombreuses (57,7 %) que les formes humides (42,3 %). La majorité 
des patients (61,3  %) étaient porteurs d’une seule lésion active (moyenne : 1,8 ulcère par patient). Il s’agit de la 
première notification de leishmaniose cutanée dans la région.
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Introduction

Leishmaniasis is a vector-born parasitic 
disease caused by a protozoan, Leish-
mania spp. The disease is endemic in 
many tropical and subtropical regions 
in at least 88 countries of the world. 
The annually estimated incidence of 
cutaneous leishmaniasis (CL), the 
most common and disfiguring form of 

Emergence or re-emergence of CL has 
recently occurred in many countries 

provinces of the Islamic Republic of 

[9], Khorasan [10], Khuzestan and 

emerged in new foci of the country 

Lorestan province (particularly 
Borujerd county) has not previously 
been known as an important area for 
CL. However, the province is located 
adjacent to Khuzestan, Ilam and Isfa-
han provinces, where there are impor-
tant endemic foci of CL. The disease 
is potentially a serious and increasing 
public health problem in the area, and 
in recent years cases of CL have been 
diagnosed in health centres and local 
clinics. It is important to be aware of 
the epidemiological features of the dis-
ease as a prerequisite for implementing 
control measures. Considering the lack 
of data on the status of CL in the re-
gion, the present study was conducted 
to determine the epidemiological and 
clinical characteristics of the disease in 
this new focus.

Methods

Study area and community
The investigation was carried out in 
Borujerd county, which is situated 100 
km north-east of Khorramabad, the 
capital of Lorestan province, in the 
west of the Islamic Republic of Iran. 
The county is located between latitude 

E, with an area of 1606 km . Borujerd 

above sea level and has a moderate cli-
mate with cold winters. The maximum 
and minimum temperature recorded 

-
ary respectively, with the mean value 

Average annual precipitation is about 
480 mm, mostly decreasing in the 
spring and winter.

The region had a population of 

-
ricultural land in Borujerd is rich and 
fertile with good pasture, providing 
opportunities for farming and animal 
husbandry. The vegetation of the area 
includes herbs, edible fruits (apples, 
cherries, grapes, pears), wheat, bar-
ley, beetroot, maize, legumes, oilseed 
and alfalfa, and a considerable area 
of Borujerd county is covered with 
oak and juniper forests. The area is 
paved with highways and is a cross-
roads between Tehran and Khuzestan 
as well as Isfahan and Kermanshah 
provinces. Many Lurs and Bakhtiari 
nomads move to the foot of the sur-
rounding Zagros mountains in sum-
mer and this migration of people from 
endemic to non-endemic areas of the 
region, for example the annual migra-
tion of nomads between this area and 
Khuzestan province, may be the main 
factors responsible for emergence of 
the disease.

Patients and laboratory 
methods
This study was carried out on all clini-
cally suspected cases of CL referred to 
the central laboratory in Brojerd city for 
parasitological diagnosis from different 
parts of the county during March 1998 

-

stained slides for each patient were 
prepared with smears from scrapping of 
the edge of ulcers, and then microscopi-
cally checked for amastigote stage.

For each positive case with 
ulcer(s), a form was completed to re-
cord the necessary demographic data 
and clinical information such as age at 
the time of diagnosis, sex, occupation, 
place of residence, number of ulcer(s), 
clinical form and site of ulcer(s). Pos-
sible travelling experience and date 
of travelling to other endemic areas 
inside or outside the country were also 
recorded.

The incidence was collected on 
a monthly basis. This time interval 
was chosen as being likely to indicate 
any seasonal trends or variation. The 
annual active lesion incidence of CL 
(number of cases per 100 000 inhab-
itants) was estimated. Similarly, the 
proportion of cases from rural settings 
was compared with the proportion 
of the general population in rural set-
tings.

Data analysis
The statistical significance of differences 

-
portions, and between ulcer location 
frequencies was evaluated using the 
chi-squared test, by calculating the Z 
statistic and Student t-test respectively. 
A P
indicative of a statistically significant 
difference.

Results

-
rated CL were investigated over the 
study period.

The annual distribution of active 
cases according to the place of residence 
and incidence per 100 000 inhabitants 
is shown in Table 1. The annual ulcer 
(active lesion) incidence of CL over 

was estimated to 

In interviews a number of patients 
stated that they had not travelled to 
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other endemic areas (inside or outside 
the country) at least 1 year prior to 
their contraction of the ulcer. How-
ever, a large majority of active cases 
were patients who had travelled to 
the endemic areas of the disease such 
as Isfahan, Kerman province (Bam 
and Kerman), Khuzestan province 
(Bandar Imam and Ahwaz), Kho-
rasan province, Chabahar (Sistan va 
Baluchestan province), Bandar Ab-
bas and Bushehr. Rural dwellers were 
significantly over-represented among 

general population of Borujerd county 

rural areas (P < 0.001).

There were significant differences 
in the rate of active lesions between 

with 1.04:1 in the general population of 
Borujerd county (P < 0.001).

The mean age of patients was 

age groups appeared to be susceptible 
to infection. The highest proportion 
of patients grouped within the age of 

Cases of dry sores were more com-

significantly more common in males 
than females (P

average number of 1.80 lesions per per-

had only 1 ulcer, and the remaining 
had more than 1 ulcer The maximum 

patients.
The rate of active lesions on the 

higher than that of ulcers in other lo-
cations (P
frequent location was the lower limbs 

Table 1 Annual distribution of 137 cases of active cutaneous leishmaniasis according to place of residence in Borujerd county, 
western Islamic Republic of Iran, 1998–2010

Years Place of residence Total Incidence 
per 100 000Urban Rural

No. % No. % No. %

1998–1999 3 5.1 6 7.7 9 6.6 2.81

1999–2000 7 11.9 6 7.7 13 9.5 4.06

2000–2001 6 10.2 4 5.1 10 7.3 3.12

2001–2002 3 5.1 3 3.8 6 4.4 1.87

2002–2003 5 8.5 6 7.7 11 8.0 3.43

2003–2004 3 5.1 4 5.1 7 5.1 2.18

2004–2005 3 5.1 8 10.3 11 8.0 3.43

2005–2006 4 6.8 4 5.1 8 5.8 2.50

2006–2007 2 3.4 5 6.4 7 5.1 2.18

2007–2008 12 20.3 15 19.2 27 19.7 8.42

2008–2009 5 8.5 9 11.5 14 10.2 4.37

2009–2010 6 10.2 8 10.3 14 10.2 4.37

Total 59 100.0 78 100.0 137 100.0 4.36a

aAnnual mean incidence. 

Table 2 Age and sex distribution of 137 confirmed cases of active cutaneous leishmaniasis resident in Borujerd county, 
western Islamic Republic of Iran, 1998–2010

Age (years) Males Females Both sexes

No. % No. % No. %

≤ 10 1 0.8 0 0.0 1 0.7

11–20 9 7.1 1 9.1 10 7.3

21–30 43 34.1 7 63.6 50 36.5

31–40 46 36.5 2 18.2 48 35.0

41–50 25 19.8 0 0.0 25 18.2

> 50 2 1.6 1 9.1 3 2.2

All 126 100.0 11 100.0 137 100.0
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patients, the face and upper limbs were 
-

tively). In male patients, the pattern was 

Analysis by occupation showed that 
the highest rate of infection was among 

-
tion showed that the highest and lowest 
rates of infection were observed in the 
spring (May, April and June) and winter 

Discussion

CL poses an important socioeconom-
ic and public health problem in many 
areas of the world. CL is still a notifiable 

endemic disease in Islamic Repub-
lic of Iran and is prevalent in some 

At a particular geographical location 
where the disease was sporadic in the 
past, it has become endemic and/or is 
reaching epidemic proportions. It has 
even spread into new regions that pre-

This is the first time that a focus of 
CL has been identified and reported 
in Borujerd county. Between the study 

-
dence of infected cases was reported 

interview statements, the subjects had 
never left their residential areas, indi-
cating that this was local transmission. 
This further confirms that the CL cases 
emerged in Borujerd county and that 
this is a new endemic focus in the area. 
However, a large majority of patients 

with active CL reported that they 
had travelled to endemic areas such 
as Isfahan, Kerman province (Bam 
and Kerman), Khuzestan province 
(Bandar Imam and Ahwaz), Mash-
had (Khorasan province), Chabahar 
(Sistan va Baluchestan Province), 
Bandar Abbas, Bushehr. In terms 
of the annual numbers of CL cases 
presenting for diagnosis each year, 
the estimated incidence of ulcerative 

per 100 000) was lower than the cor-
responding values reported for other 
areas in the Islamic Republic of Iran 

-
stan [16] and some other countries 

Although most of Borujerd’s 

areas. Therefore, rural life seems to a 
risk factor for CL in the region. 

In the present study, the rate of 
active lesions among males was more 
than 11 times that of females, while the 
male:female ratio in the general popu-
lation of Borujerd county was 1.04 (P 
< 0.001). This finding contrasts with 
many studies reported elsewhere, par-

for instance, in the city of Mirjaveh 
(south-east Islamic Republic of Iran) 
and Ardestan town (central Islamic 
Republic of Iran), no association be-
tween the sexes and the rate of active 

-
larly, in Isfahan, the prevalence of acute 
phase disease in males and females was 

higher rate of CL among males in our 
study was probably due to the cultural 
habits of the area, whereby women use 
well-covered dresses, which minimize 
the chances of sandfly bites. In addi-
tion, women are obliged to be home 
before evening, the onset of the period 
of sandfly activity, as observed by Al-
Jawabreh et al. in Palestine [18] and 
Ullah et al. in Pakistan [19]. Men are 
also more likely to travel for work and 

Table 3 Clinical location, form and number of active lesions of 137 confirmed 
cases of cutaneous leishmaniasis in Borujerd county, western Islamic Republic of 
Iran, 1998–2010

Characteristics Males Females Both sexes

No. % No. % No. %

Location

Upper limbs 86 68.3 9 81.8 95 69.3

Lower limbs 57 45.2 4 36.4 61 44.5

Face 5 4.0 8 72.7 13 9.5

Neck 4 3.2 0 0.0 4 2.9

Ears 3 2.4 0 0.0 3 2.2

Upper part of chest 3 2.4 0 0.0 3 2.2

Backside 2 1.6 0 0.0 2 1.5

Abdomen 1 0.8 0 0.0 1 0.7

Shoulder 1 0.8 0 0.0 1 0.7

Clinical form of the disease

Dry sore 74 58.7 5 45.5 79 57.7

Wet sore 52 41.3 6 54.5 58 42.3

No. of active lesions

1 79 62.7 5 45.5 84 61.3

2 28 22.2 3 27.3 31 22.6

3 7 5.6 1 9.1 8 5.8

4 3 2.4 0 0.0 3 2.2

5 3 2.4 1 9.1 4 2.9

6+ 6 4.8 1 9.1 7 5.1

All 126 100.0 11 100.0 137 100.0
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women tend to be restricted to the 
house, which is another likely factor 
for the higher rate in males. Men sleep 
without shirts and work semi-covered 
during the summer, thus exposing 
themselves to sandflies.

Most of the infections were in in-

-
nificantly higher than in individuals 

groups. Also, the same pattern of age 
differences was observed in both sexes. 

This observation is different to those 
recently made in endemic areas such as 
Sabzevar county (Khorasan province), 
where the most highly infected age 

the acute phase disease was more com-

district (Sistan va Baluchestan prov-
ince) that the highest rates of active 
lesions were found in the age group ≤ 
10 years, with significant differences 
compared with the older age groups 

[14]. The prevalence of CL was the 

years in India [4]. The incidence of CL 
in children is a useful indicator of the 
endemicity of the disease in an area 
and the level of local recent transmis-
sion especially in endemic regions. 
This may be because adult males in the 
region work on farms and are exposed 
to the bites of infected sandflies in the 
evening and at night. Also, adult males 

have visited endemic areas for work. 
Therefore, this difference is probably 
associated with occupation rather than 
age. The low rate of active CL among 
the age group ≤ 10 years, with only 1 
case reported, therefore suggests that 
the disease is not currently endemic in 
the Borujerd area.

A comparison of the proportion of 
patients represented by each occupa-
tion indicated that in Borujerd county, 
labourers and drivers were at relatively 
high risk of CL. Labourers (particular 
building workers) and drivers (espe-
cially drivers of heavy vehicles) are, of 
course, commonly gender-specific oc-
cupations, and labourers and drivers 
are presumably at increased risk largely 
or entirely for the same reasons that 
males are at higher risk than females (as 
discussed above).

Due to the fact that the Phlebotomus 
spp. attacks the exposed areas of the 
body, CL lesions mostly appear on the 
hands, face and legs [10,19]. However, to 
date, no study has been done to identify 
the reservoirs or vectors in the region. In 
the present study all the lesions (except 
those on the trunk) were present on the 
exposed parts of the body, i.e. the sites 
available for sandfly bites. Similar results 
have been recorded by other research 

of the ulcer distri-
bution on the body showed that upper 
limbs (alone or with ulcers in other 
sites) were the most affected location 

and other parts of the body. Our results 
were similar to some previous reports 

Figure 1 Occupations of 137 confirmed cases of cutaneous leishmaniasis in 
Borujerd county, western Islamic Republic of Iran, 1998–2010
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Figure 2 Seasonal incidence of confirmed cases of active cutaneous leishmaniasis 
in Borujerd county, western Islamic Republic of Iran, 1998–2010
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east of the Islamic Republic of Iran), 
however, hands were the most affected 
parts, followed by the face and legs [14] 
and Ullah et al. in Pakistan showed that 
lesions were more frequent on the face 
than the other sites of the body [19]. 
However, in females in our study, the 
face and upper limbs were equally af-

while in males the pattern was differ-

-
ence between males and females is not 
clearly understood. One interesting 
hypothesis is that the bearded faces of 
male may inhibit sandflies from biting.

The average number of ulcers was 

lesions. In another study in the Islamic 

ulcers per person were found [14] and 
in Pakistan the reported number of 

of multiple lesions is also reported to 
be more frequent with L. major infec-
tion than L. tropica, although in some 
endemic areas single lesions are more 

the majority of patients had either a 

more active lesions. The rate of ulcers 
per person in this study was close to 
the rates reported previously from the 
Islamic Republic of Iran [14] and Paki-

Classification of CL based on the 
clinical presentation and theoretical 
variations in Leishmania spp. has been 

order to distinguish between the differ-
ent types, most authors have divided 

“dry”), without considering the patho-

CL has been reported in the region, 
the dry type was more frequently ob-
served than the wet type in our study 

found in many rural foci of Isfahan 

Khorasan provinces [10], while dry 
CL is endemic in many large and small 
cities including Bam and Kerman in 
the south-east and Shiraz and other 

The present data showed seasonal 
fluctuations in the incidence of CL, with 
occurrence of the CL ulcers increas-
ing in the spring, followed by the sum-
mer. This is more characteristic of the 
dry form of CL due to factors such as 
seasonal activity of its parasite vectors 
and the incubation period of infection 
with L. tropica. The above characteristics 
suggest that the CL in the study area is 
somewhat similar to the typical dry CL; 
however, it is similar to the wet CL in 
some characteristics. This observation 
is different to those recently made in 
endemic areas such as Mirjaveh district 
(south-east of Islamic Republic of Iran), 
where the highest rates of rural CL were 
found in fall and winter.

Conclusion

The present survey provides prelimi-
nary baseline data for the future moni-
toring of this potentially important 
parasitic disease in the region. In areas 
with a longer history of leishmaniasis 

endemicity, children can be more vul-
nerable to infection than adults due to 
adults’ acquired immunity following 
past parasite exposure. In the study area, 
however, which is a new focus, this was 
not the case. Observation of the lowest 
rate of active CL among the age group 
≤ 10 years and the highest rates of active 
lesions in labourers and drivers travel-
ling to endemic areas indicates that 
the disease is not currently endemic in 
Borujerd area, but does not preclude 
the region potentially becoming an 
important endemic area of CL in the 
west of the country. Therefore, active 
steps are needed by health authorities 
in order to prevent and control CL, 
including raising the awareness of local 
health professionals and the commu-
nity about the risk of CL and preven-
tive strategies against the disease. Our 
findings show that Borujerd county 
now can be added to the list of CL foci 
in the Islamic Republic of Iran. Further 
investigations are required to identify 
the relevant sandfly species, Leishmania 
spp. and the specific reservoirs of infec-
tion in the region.
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Fatalities from road traffic accidents among the young 
in Bahrain
R.R. Hamadeh 1 and N.M.A. Ali 2

ABSTRACT In Bahrain and other Gulf countries, road traffic accidents (RTA) are recognized as a growing public 
health problem. This study described the trend of fatalities from RTA in Bahrain among those aged < 25 years from 
2003–2010. The proportional mortality ratios of RTA deaths (up to 30 days from the accident) among the young 
were compared with those of all ages. The average proportion of young males killed by RTA in Bahrain during 
the 8-year period was 82.7%, with 2006 marking the lowest proportion among Bahraini nationals (72.2%) and the 
total population (79.2%). RTA fatalities constituted 51.3% among the Bahrainis, 20.2% of non-Bahrainis and 39.0% 
of all fatalities in both sexes combined. The young in Bahrain were 3.5 times more likely to die from RTA than the 
general population. This paper calls on policy-makers to consolidate efforts to control this public health problem.
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Décès par accident de la circulation chez les jeunes à Bahreïn

RÉSUMÉ A Bahreïn et dans d’autres pays du Golfe, les accidents de la circulation sont reconnus comme étant 
un problème de santé publique croissant. L’étude décrit la tendance des décès imputables aux accidents de la 
circulation à Bahreïn chez les jeunes de moins de 25 ans entre 2003 et 2010. Le taux de mortalité proportionnelle 
due aux accidents de la circulation (jusqu’à 30 jours après l’accident) chez les jeunes a été comparé à celui de toutes 
les autres tranches d’âge. Le pourcentage moyen de jeunes de sexe masculin décédés par accident de la circulation à 
Bahreïn au cours de cette période de huit ans était de 82,7 %, 2006 étant l’année où les taux de décès chez les sujets 
Bahreïnis (72,2 %) et dans la population totale (79,2 %) étaient les plus faibles. Les décès imputables aux accidents 
de la circulation représentaient 51,3 % chez les Bahreïnis, 20,2 % chez les non-Bahreïnis et 39,0 % de tous les décès 
pour les deux sexes combinés. Les jeunes à Bahreïn avaient 3,5 fois plus de risque de décéder d’un accident de la 
circulation que la population générale. Cet article invite les responsables de l’élaboration des politiques à renforcer 
leurs efforts pour lutter contre ce problème de santé publique.
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Introduction

Road traffic injuries are a global pub-
lic health problem and a neglected 

-

that deaths from road traffic accidents 
-

-
ing cause of death for those between 

RTA tend to be under-recognized 
as a major health problem in develop-

report on road safety showed that low 
and middle-income countries have 
higher average road traffic fatality rates 

-
tion respectively) than high-income 

the Eastern Mediterranean Region 

per 100 000 versus 19.0 per 100 000 
worldwide [1]. RTA injuries are the 
leading cause of death for those be-

Region [9]. In Bahrain and other Gulf 
Cooperation Council (GCC) coun-
tries, RTA are recognized as a growing 

lifestyle of the people in Bahrain has 
changed remarkably during the last 

last century, with an enormous growth 
in the population, including an influx 
of expatriate workers. This has been 
accompanied by increases in the num-
ber of motor vehicles and expansion 

numbers of RTA and consequent in-
creases in injuries and fatalities have 
accompanied these changes, thus mak-
ing RTA mortality now the 8th highest 
cause of death in the country [Health 

Information Directorate, personal 
communication]. Hence, the problem 
constitutes a major public health con-
cern and a sizable burden on Bahrain’s 
health care resources [10,11].

In Bahrain, there is a national road 
safety strategy, with legislation that has 
included setting speed limits and regu-
lations concerning drink -driving and 
the wearing of motorcycle helmets and 
car seat-belts (but not child restraints). 
However, the public’s compliance with 

safety audits, national policies to pro-
mote public transportation and post-
crash emergency care are available, but 
vehicle standards and national policies 
to promote walking and cycling are 

while intoxicated are thought to be the 
main causes of RTA fatalities in Bahrain 
[9,10].

Since young people under the age 
-

tal population of Bahrain, premature 
deaths from RTA in this age group are 

to provide data for policy-makers about 
the burden of RTA mortality among 
this important age group to direct ef-
forts to improve roadway traffic safety 
in Bahrain.

Methods

Study design
A retrospective review of the data 
compiled by the Bahrain Health In-
formation Directorate on RTA deaths 

-
ducted.

Sample
RTA deaths included all traffic-related 

from the accident and were given a 
cause of death code using the Interna-
tional Classification of Diseases (version 

the births and deaths registration office 
of the Public Health Directorate of the 

Ministry of Health. The young were 
-

nual population figures were based on 
the Central Information Organization 
published statistics for the study period 
[Central Information Organization, 
personal communication].

Data analysis
The data was entered and analysed 
using SPSS, version 19.0. The propor-
tional mortality ratios (PMR) of RTA 

compared with the PMR of all RTA 
deaths among all ages in Bahrain by 
sex and nationality were computed for 
the study period, in addition to average 
PMR and standard deviations. RTA 
deaths among the young by year, na-
tionality and sex were also calculated 
as a proportion of all RTA deaths. An-
nual RTA fatality rates per 100 000 

age groups, sex and nationality were 
computed along with their respec-

Furthermore, trend analyses were per-
formed for the rates. Bahraini nation-
als and non-Bahrainis were analysed 
separately since the latter are transient, 
mostly from the Asian subcontinent, 
and may have different road-use pat-
terns than the high-income Bahraini 
nationals.

Results

Proportion of young people 
among RTA deaths
The young comprised high propor-
tions of the RTA deaths during the 
study period. Of all the RTA fatalities 
in Bahrain, the average percentage 

The corresponding proportion for 

-
spectively) and for non-Bahrainis was 
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females respectively). The proportions 
of the young among all RTA fatalities 

among Bahraini nationals was similar 
to that in the total population, with 

were noted among the non-Bahraini 
nationals throughout the period (Fig-
ure 1).

The percentages of RTA deaths in 
young Bahraini females were gener-

exceeding those of their male counter-

Males comprised the majority of 
all the RTA fatalities among the young 

The corresponding percentages for all 

-
tions of females killed by RTA among 

Proportional mortality ratios 
among young people
The average PMR of the RTA fatali-
ties in Bahrain during the 8-year period 

the total population.
Table 1 shows how the PMRs 

of young people compared with the 
PMRs of the total population in each 
year, by sex and nationality, and the 
total (average) over the 8-year period. 
On average the mean proportion of 

ages among the Bahrain population 

among Bahraini nationals. In addition, 
Bahraini national young females had 

fatalities among the young to that of the 
total RTA deaths compared with all the 
other subgroups.

Road traffic accident death 
rates among young people

RTA fatality rates among the whole 
population of young people in Bah-

for males (19.9/100 000), females 

-

fatality rates among females and both 

among males. The lowest death rates 
from RTA among the young in Bahrain 
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Figure 1 Road traffic accident deaths in Bahrain in those aged < 25 years as a 
proportion of all ages in both sexes combined by nationality and year, 2003–2010
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among Bahraini nationals by sex and year, 2003–2010
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combined, among Bahraini nationals 
and the total population.

showed that the rates were higher in the 

compared with younger age groups (Fig-

males and females, the rates were gener-

throughout the 8-year period except for 

(Figure 4). Lower rates were noted in 

non-Bahraini and total population in 
both sexes. Statistically significant trends 
were noted among non-Bahraini males 
(P
females combined (P

Discussion

This study has described the trend of fa-
talities from RTA occurring in Bahrain. 
The available data on place of death 

for RTA fatalities in all ages indicates 

the study period [Health Information 
Directorate, personal communication]. 
However this does not imply that all the 

outside the country as some would have 
had them in Bahrain and gone abroad 
for treatment. Moreover, there is no 
reason to believe that the proportions 
among the young would be different.

The finding that the RTA fatal-
ity rates in Bahrain were high among 

Table 1 Proportional mortality ratios (PMRs) of road traffic accident deaths in Bahrain of those aged < 25 years and those of all 
ages by sex and nationality, 2003–2010

Year Males Females Total

< 25 years All ages < 25 years All ages < 25 years All ages

Bahraini

2003 18.3 4.2 3.7 0.6 12.2 2.6

2004 13.0 3.7 7.4 1.2 10.5 2.6

2005 17.2 4.4 7.0 1.7 13.6 3.2

2006 21.5 4.4 13.3 2.2 18.4 3.4

2007 18.9 4.8 2.6 1.1 12.7 3.2

2008 20.3 4.6 3.7 1.0 14.5 3.0

2009 20.3 5.4 5.7 0.8 14.8 3.4

2010 18.3 3.1 6.3 1.4 12.8 2.3

Totala 18.5 (2.6) 4.3 (0.7) 6.2 (3.3) 1.3 (0.5) 13.7 (2.3) 3.0 (0.4)

Non-Bahraini

2003 27.0 10.4 50.0 18.2 21.7 9.0

2004 13.3 9.9 0.0 24.8 7.1 7.7

2005 20.0 12.6 50.0 22.6 13.1 8.2

2006 25.8 11.0 0.0 23.6 10.7 6.6

2007 15.0 13.0 33.3 27.0 9.0 8.7

2008 25.8 10.0 100.0 29.5 13.2 6.6

2009 10.3 10.5 33.3 18.2 6.7 6.4

2010 14.3 9.0 25.0 21.7 22.0 7.9

Totala 19.0 (6.7) 10.8 (1.4) 36.5 (32.1) 23.2 (4.0) 12.9 (6.0) 7.6 (1.0)

All population

2003 20.0 5.6 5.2 1.0 13.5 3.7

2004 13.0 5.0 2.5 1.3 9.8 3.5

2005 16.4 5.6 7.6 2.0 12.9 4.1

2006 21.1 5.5 9.1 2.1 16.2 4.1

2007 16.8 6.3 2.9 1.3 11.7 4.4

2008 20.2 5.5 3.6 1.0 14.2 3.8

2009 17.4 5.9 5.7 1.1 14.3 4.0

2010 22.8 4.7 5.8 1.6 15.2 3.5

Totala 18.5 (3.1) 5.5 (0.5) 5.3 (2.3) 1.4 (0.4) 13.5 (2.0) 3.9 (0.3)
aMean (standard deviation).
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the young is in accordance with data 
reported by other studies conducted in 

times more likely to die from RTA than 
the general population over the study 
period. The percentages of the young 
among RTA fatalities in Bahraini nation-

-
ages among the young non-Bahrainis 
can partly be explained by the fact that 
the majority in that age group were male 
labourers who could not afford to have 
private cars and mostly relied on the 
company’s or public transport.

In Bahrain, the Ministry of Interior’s 

majority of road users’ fatalities were 
among drivers [Health Information 
Directorate, personal communication]. 
Qatar, a neighbouring country to Bah-
rain with a similar culture and popula-
tion structure also reported that drivers 
constituted the majority of injuries and 

years [6]. Thus, it can be assumed that 
most of the RTA fatalities among the 
young in our study in Bahrain were driv-
ers as well.

The average proportion of males 
among RTA fatalities in the young 

were slightly higher than those reported 

from RTA among the young Bahraini 
and total population were about 6 times 
higher in males than females. Higher 
male RTA injuries and fatalities are as-
sociated with greater exposure to driv-
ing and higher risk-taking behaviours 
while driving [9,19]. Bahraini females 
are less likely to drive than their male 
counterparts. This could partly explain 
the higher PMR of RTA in females than 

ages. However, the higher fatality rates 

compared with the other years cannot 

Table 2 Road traffic accident death rates in Bahrain per 100 000 population among those aged < 25 years by sex and 
nationality, 2003–2010

Year Male Female Total

Rate/105 (95% CI) Rate/105 (95% CI) Rate/105 (95% CI)

Bahraini

2003 16.9 (9.7–24.2) 2.5 (0.0–5.4) 9.9 (5.9–9.9)

2004 11.8 (5.8–17.8) 5.8 (1.5–10.1) 8.9 (5.2–12.6)

2005 17.8 (10.5–25.1) 5.7 (1.5–9.9) 11.9 (7.6–16.1)

2006 19.6 (0.0–27.2) 7.9 (7.8–12.8) 13.9 (13.8–18.5)

2007 17.0 (10.2–23.8) 1.5 (0.0– 3.5) 9.4 (1.9–17.0)

2008 21.7 (14.1–29.4) 2.2 (0.0–4.7) 12.2 (8.1–16.3)

2009 20.0 (12.9–27.2) 3.5 (0.0–6.6) 12.0 (8.0–16.0)

2010 9.9 (4.9–14.9) 2.1 (0.0–4.4) 6.1 (3.3–8.9)

Non-Bahraini

2003 22.6 (6.9–38.3) 6.9 (0.0–16.5) 15.6 (5.9–25.2)

2004 11.0 (0.2–21.8) 0.0 (0.0–0.0) 6.1 (0.1–12.0)

2005 16.0 (3.2– 28.9) 6.6 (0.0–15.6) 11.8 (3.6–19.9)

2006 20.8 (19.8–35.3) 0.0 (0.0–0.0) 11.5 (11.2–19.4)

2007 9.4 (1.9–17.0) 2.1 (0.0–6.4) 6.4 (1.7–11.1)

2008 12.1 (3.7–20.5) 2.1 (0.0–6.1) 7.9 (2.7–13.0)

2009 4.0 (0.0–8.5) 1.8 (0.0–5.3) 3.1 (0.1–6.1)

2010 6.3 (0.8–11.9) 1.7 (0.0–5.1) 4.4 (0.9–7.9)

All population

2003 18.2 (11.6–24.8) 3.4 (0.4–6.4) 11.1 (7.4–14.8)

2004 11.6 (6.4–16.9) 2.0 (0.0– 4.2) 8.3 (5.1–11.5)

2005 17.4 (11.1–23.7) 5.8 (2.0–9.7) 11.8 (8.1–15.6)

2006 19.9 (19.7– 26.6) 6.3 (6.3–10.3) 13.4 (13.3–17.4)

2007 14.6 (9.4–19.9) 1.7 (0.0–3.5) 8.6 (5.6–11.5)

2008 18.7 (12.8–24.5) 2.2 (0.0–4.3) 10.9 (7.7–14.2)

2009 14.7 (9.7–19.7) 3.0 (0.6–5.5) 9.2 (6.3–12.1)

2010 8.7 (4.9–12.5) 2.0 (0.0– 3.9) 5.6 (3.3–7.8)

CI = confidence interval.
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Figure 3 Road traffic accident death rates per 100 000 population in Bahrain by sex and age group, 2003–2010

Figure 4 Road traffic accident death rates per 100 000 population among Bahraini nationals by sex and age group, 2003–2010

be explained. As for the declines in the 

it is a reflection of a true decline that will 
continue.

A major limitation of this study is that 
it was based on the Ministry of Health’s 
RTA mortality data that did not report 
the risk factors and circumstances of ac-
cidents. It has also been reported that 
the Ministry of Interior’s road accident 
injury reporting has limitations as well 

-
vention and control of RTA in Bahrain 
should start by having a good surveillance 
system to improve the reporting of RTA 
mortality data and to identify risk factors.

The paucity of RTA-research studies 
urgently argues for future research on 

risk factors particularly road safety, and 
road users’ characteristics including risk-
taking behaviours. Some drivers in afflu-
ent developing societies have dangerous 
behaviours and are not fully aware of 

For example, there is evidence that the 
national rate of seatbelt wearing is very 

-
spread use of mobile phones while driv-

to raise the young’s awareness about the 
impact of RTA injuries and fatalities on 
their vulnerable age, and their conse-
quences on themselves, their families and 
the country should be introduced.

The study provides evidence for 
policy-makers that RTA among those 

preventable public health problem. The 
socioeconomic burden of RTA fatalities 
among the young should urge policy-mak-
ers to direct more efforts towards roadway 
traffic safety to reduce the premature mor-
tality in this important age group. The 
overall magnitude of the problem could 
not be assessed in this study, as it did not 
include the non-fatal consequences of 
RTA, which warrant equal attention. Nev-
ertheless, the demand that those fatal and 
non-fatal injuries impose on the health 
sector, and their impact on the personal, 
family and community arenas, obliges the 
authorities to consider them as a public 
health priority area.
Competing interests: None declared.

0

5

10

15

20

25

30

35

40

45

50

2003 2004 2005 2006 2007 2008 2009 2010

<5
5 to 9
10 to 14
15 to 19
20 to 24
<25
All ages

0

2

4

6

8

10

12

14

16

18

20

2003 2004 2005 2006 2007 2008 2009 2010

0

10

20

30

40

50

60

2003 2004 2005 2006 2007 2008 2009 2010

<5
5 to 9
10 to 14
15 to 19
20 to 24
<25
All ages

0

5

10

15

20

2003 2004 2005 2006 2007 2008 2009 2010

30

Males

Males

FemalesAge (years)

FemalesAge (years)



EMHJ

860

1. The global burden of disease: 2004 update. Geneva, World 
Health Organization, 2008. 

2. Peden M, Hyder A. Road traffic injuries are a global public 
health problem. British Medical Journal, 2002, 324:1153–1154. 

3. Nantulya VM, Reich MR. The neglected epidemic: road traffic 
injuries in developing countries. British Medical Journal, 2002, 
324:1139–1141. 

4. World health statistics 2008. Geneva, World Health Organiza-
tion, 2008. 

5. Future public health needs: commonalities and differences be-
tween high- and low-resource settings. Background paper 8. 
Geneva, World Health Organization, 2010.

6. Toroyan T, Peden M, eds. Youth and road safety. Geneva, World 
Health Organization, 2007. 

7. Injuries and violence. The facts. Geneva, World Health Organiza-
tion, 2010. 

8. Global status report on road safety: time for action. Geneva, 
World Health Organization, 2009. 

9. Eastern Mediterranean status report on road safety: call for action. 
Cairo, World Health Organization Regional Office for the East-
ern Mediterranean, 2010. 

10. Malki AA. Road traffic accidents, Bahrain 2001. Bahrain Medical 
Bulletin, 2002, 24:1–5. 

11. Hamza AY, Al-Mousawi FR, Husel-Pincock A. Road traffic ac-
cidents in Bahrain. Bahrain Medical Bulletin, 2003, 25:105–110. 

12. Bener A. The neglected epidemic: road traffic accidents in 
a developing country, State of Qatar. International Journal of 
Injury Control and Safety Promotion, 2005, 12:45–47. 

13. Al Marzooqi AH, Badi M. Road traffic accidents in Dubai, 
2002-2008. Asia-Pacific Journal of Public Health, 2010 22(3)
(Suppl.):315–395. 

14. Bener A, Crundall D. Road traffic accidents in the United Arab 
Emirates compared to Western countries. Advances in Trans-
portation Studies, 2005, 12(Section A 6):5–13. 

15. Al-Shammari N, Bendak S, Al-Gadhi S. In-depth analysis of 
pedestrian crashes in Riyadh. Traffic Injury Prevention, 2009, 
10:552–559. 

16. Koushki PA, Bustan MA, Kartam N. Impact of safety belt use on 
road accident injury and injury type in Kuwait. Accident; Analy-
sis and Prevention, 2003, 35:237–241. 

17. Motor vehicles (per 1,000 people). The World Bank [online data-
base] (http://data.worldbank.org/indicator/IS.VEH.NVEH.P3, 
accessed 21 July 2013).

18. Statistics. King Fahad Causeway Authority [website] (http://
www.kfca.com.sa/about_ass.htm, accessed 31 July 2013).

19. 19. Gender and road traffic injuries in the Eastern Mediterranean 
Region. World Health Organization Regional Office for the 
Eastern Mediterranean [online factsheet] (http://www.emro.
who.int/vip/pdf/gender_road_traffic_injuries.pdf, 

20. Al Mehza H. An evaluation of the “road accident injury report” 
system in the Kingdom of Bahrain: health system and policy im-
plementations [MSc thesis]. Bahrain, Arabian Gulf University, 
2007. 

21. Lam LT. Distractions and the risk of car crash injury: the effect of 
drivers’ age. Journal of Safety Research, 2002, 33:411–419. 

22. Bener A et al. Mobile phone use while driving: a major public 
health problem in an Arabian society, State of Qatar—mobile 
phone use and the risk of motor vehicle crashes. Journal of 
Public Health, 2010, 18:123–129. 

References



861

Cigarette and waterpipe smoking associated 
knowledge and behaviour among medical students 
in Lebanon
H. Jradi,1 M.E. Wewers,2 P.P. Pirie,2 P.F. Binkley 2and A.K. Ferketich 2

ABSTRACT As future physicians capable of controlling tobacco dependence in the population, medical students 
are considered a main target for tobacco control interventions. This cross-sectional study reported on the 
prevalence of tobacco use (cigarettes and waterpipes) and associated knowledge and behaviour among 6th-year 
medical students in 2009–2010 from 6 medical schools in Lebanon. The self-administered questionnaire based on 
the Global Health Professional Survey (GHPSS) core questions also enquired about training in tobacco cessation 
approaches. All enrolled students were asked to participate; the response rate was 191/354 (54.3%). The prevalence 
of tobacco use was 26.3% for cigarettes and 29.5% for waterpipes. Smoking waterpipes was the only significant 
predictor for cigarette smoking and there was no difference by sex and socioeconomic status. A minority reported 
ever receiving any formal training in treatment approaches for tobacco dependence. Medical schools should 
include tobacco dependence treatment training programmes in their curriculum and discourage tobacco use.
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Consommation de cigarettes, utilisation de pipes à eau et connaissances et comportements associés chez 
des étudiants en médecine au Liban

RÉSUMÉ En tant que futurs médecins en mesure de lutter contre la dépendance tabagique dans la population, 
les étudiants en médecine sont considérés comme une cible majeure pour les interventions de lutte antitabac. La 
présente étude transversale a évalué la prévalence de la consommation de tabac (cigarettes et pipes à eau) et les 
connaissances et comportements associés chez des étudiants en sixième année d’étude de médecine en 2009-2010 
dans six facultés de médecine au Liban. Le questionnaire auto-administré basé sur les questions centrales de l’enquête 
mondiale sur les professionnels de santé contenait aussi des questions sur la formation en matière de méthodes de 
sevrage tabagique. Tous les étudiants inscrits étaient libres de participer à cette étude ; sur 354  étudiants au total, 191 
ont répondu au questionnaire (54,3 %). La prévalence de la consommation de tabac était de 26,3 % pour les cigarettes 
et de 29,5 % pour les pipes à eau. Fumer la pipe à eau était le seul facteur prédictif important pour la consommation de 
cigarettes et aucune différence n’a été observée entre les deux sexes ni les statuts économiques. Seule une minorité 
a déclaré avoir bénéficié d’une formation officielle sur les méthodes de traitement de la dépendance tabagique. Les 
facultés de médecine devraient intégrer des programmes de formation sur le traitement de la dépendance tabagique 
dans leur cursus universitaire et décourager la consommation de tabac.
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Introduction

In Lebanon, as elsewhere in the world, 
tobacco is the leading cause of prevent-
able death [1]. The smoking epidemic 
in Lebanon is predicted to kill more 

just attributed to cigarette smoking but 
also to the growing trend in waterpipe 
smoking. The practice is popular among 

and, recently, it has moved from being 
a smoking behaviour of retired men to 
becoming a fashionable trend that has 
the potential to add to the burden of 
the tobacco epidemic [4]. This form of 
smoking is usually perceived by users 
as less harmful than cigarette smoking 
because the smoke first passes through 

waterpipe smoke has been reported to 
contain more carbon monoxide than 
cigarette smoke, in addition to other 
carcinogens such as high amounts of 
tar, nicotine, arsenic, cobalt, chromium, 
lead and a variety of humectants and 
polycyclic aromatic hydrocarbons 

among men [8]. The spread of cigarette 
and waterpipe smoking behaviour in 
Lebanon therefore requires urgent at-
tention.

The World Health Organization 
(WHO) MPOWER package of 
policies and interventions recom-
mended the involvement of physicians 
in reducing the tobacco burden, as 
even brief advice to the patient can 
substantially decrease smoking ces-
sation rates [1]. Medical and health 
personnel who are capable of deliver-
ing tobacco dependence interventions 
have helped decrease smoking rates 
in most developed countries [9]. The 
medical community in Lebanon and 
the Middle East is poorly committed 
to smoking prevention and aware-

Health Professional Survey (GHPSS), 

conducted in 6 medical schools in 
Lebanon, reported that lifetime use 

for waterpipes [11]. Thus, waterpipe 
and cigarette smoking were prevalent 
among medical students, despite 
students’ assumed knowledge of the 
harm associated with it [9]. Training 
medical students in tobacco depend-
ence treatment techniques as part of 
their curriculum and exposing them to 
the recent knowledge associated with 
alternative tobacco use such as water-
pipe smoking will not only have a local 
impact, but, may also contribute to the 
global effort to contain the tobacco 
epidemic.

This study reports on the prevalence 
of tobacco use among 6th-year medical 

specifically examined beliefs related to 
waterpipe smoking for the first time in 
this population and whether waterpipe 
smoking behaviour was associated with 
cigarette smoking. This study aimed 
to provide information on sex and so-
cioeconomic differences by smoking 
status. In addition, the self-reported 
information on training and knowledge 
associated with tobacco education 
assessed the extent of training of this 
cohort of future physicians and whether 
this training had impacted their tobac-
co-related behaviour.

Methods

Study design
This cross-sectional study was con-

year among 6th-year medical students 
enrolled at 6 of the medical schools in 
Lebanon. Lebanese medical schools 

year [unpublished data]. The study re-
ceived exemption from the responsible 
research office and was conducted ac-
cording to an approved protocol.

Study sample
A list of all colleges in Lebanon that offer 
degrees in medicine was obtained from 

medical schools. A letter of invitation 
to participate in the study was e-mailed 
directly to the deans’ office. A response 
with permission to conduct the survey 
was promptly received via e-mail from 

replied that it did not have a 6th-year 
cohort of medical students since it had 

school was contacted via a phone call 
upon arrival to Lebanon and permis-
sion to conduct the study was granted.

The target population for the study 
was all 6th-year medical students in 
programmes that had 4 years of medical 
school education following an under-
graduate degree, and medical students 
classified as 1 year before their gradua-
tion year from all other programmes. To 
be eligible, a medical student had to be 
in the target year for the medical school 
and understand English to be able to 
complete the survey. Medical students 
in the introductory years were not tar-
geted because they are still learning the 
basic sciences and medical students in 
their graduating year are hard to reach 
because they are mostly in clinical rota-
tions and rarely in the classic classroom 
setting. All students that were enrolled 
in the 6 medical schools and were in 
Lebanon during the period of data col-
lection received a copy of the survey and 
were asked to participate.

Questionnaire
Questionnaire development
The anonymous self-administered 
questionnaire included GHPSS core 

-
oped by Maziak et al. [14]. The GHPSS 
was developed by the WHO, the United 
States Centers for Disease Control and 
Prevention, the Canadian Public Health 
Association and the American Cancer 
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-
dents on the following topics: tobacco 
use, exposure to second-hand smoke, 
perception of the role of the health 
professional in treating and counselling 
smokers, willingness to quit tobacco, 
consumption, exposure to tobacco 
cessation training, and opinions on the 
tobacco consumption ban in Lebanon. 
The questionnaire also contained the 

that emerged from a recommenda-
tion to standardize questions for the 
assessment of waterpipe tobacco use 
in epidemiological studies; specifically 
those related to health perceptions 
associated with waterpipe smoking. 
The instrument included additional 
questions on demographics and so-
cioeconomic status, cigarette smoking 
behaviour and waterpipe smoking 
behaviour. All of the items had been 
used in the past and most had been 

-
ability and validity.

Measures
Current cigarette smoking status was 
measured using the question “During 

many days did you smoke cigarettes?” 
A current non-smoker was defined 
on the basis of replying “0 days” to the 
question. Current waterpipe smok-
ing status was measured using the 
question “Which of the following best 
describes your relation to waterpipe 
smoking?” Non-smokers were those 
who replied “I do not currently smoke 
the waterpipe”. 

The ages of initiating cigarette and 
waterpipe smoking were based on the 
questions “How old were you when you 
first smoked cigarettes [a waterpipe]?” 
These questions had multiple choice 
responses with the following options: 

The student’s perception about the 
health effects of waterpipe smoking was 
based on the response to a question 

asking for a comparison of the harm-
ful effect of cigarettes smoking versus 

According to the recommenda-
tions of social researchers in the coun-
try socioeconomic status in Lebanon 
was based on the students’ monthly 
spending or allowance from all sources, 
the education level of the father, and 
the education level of the mother. Pa-
rental education level response options 
were: illiterate, primary, intermediate, 
secondary school and university or 
higher. Students’ monthly allowance 

US$ 600. 

Data collection
To ensure full attendance the survey 
was administered in the classroom 
setting in the schools after a manda-
tory class. Before administration of the 
survey, full attendance of the group 
was confirmed by the class delegate. 
For every medical school the class del-
egate confirmed that we had reached 
all medical students from his cohort. 
All participants were asked to omit 
their names on the survey to assure 
the anonymity of their identity. All 
students were encouraged to read the 
first page before attempting to answer 
any questions, which stated that they 
have the right not to participate if they 
did not wish to. Each survey took ap-

Data analysis
The data for this study were analysed us-
ing the statistical package Stata, version 
10. Descriptive statistics for number of 
participants, age of participants, male 
and female composition, and measures 
of socioeconomic status were calcu-
lated collectively for all medical schools. 
Means and standard errors (SE) were 
reported for continuous variables and 
frequencies for categorical variables. 
Frequencies were also reported for all 
medical school training variables. Ciga-
rette smokers and waterpipe smokers 

were compared with non-smokers 
of either form of smoking using chi-
squared analysis. Non-smokers in-
cluded medical students who at the 
time of the survey did not smoke either 
product. Univariate regression analysis 
was performed separately for possible 
variables associated with of cigarette 
and waterpipe smoking among the 
medical students. Variables with sig-
nificant association (P < 0.1) in the uni-
variate analysis were entered in separate 
multivariable logistic regression models 
for cigarettes and waterpipe smoking. 

confidence intervals (CI) were reported 
for significant predictors (P

Results

enrolled in the 6 medical schools re-

demographic characteristics of the 
students are presented in Table 1. The 
average age of medical students who 

majority of students reported fathers 
and mothers with university or higher 
education. When asked about monthly 
spending or allowance from all sources, 
almost half of the medical students 
reported a monthly spending of US$ 

reported ever trying or experimenting 
with cigarettes (Table 1); the highest 

current cigarette smokers were males 

significant association between the sex 
of the student and currently smoking 

P = 0.11). Ap-
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Regarding intention to quit smoking, 

to quit smoking in the future.
The rate of ever smoking a waterpipe 

The prevalence of current waterpipe 

twice as likely as females to smoke wa-
terpipes (χ2 = 4.69, P
smoking was an occasional practice for 
more than half of the waterpipe smok-

reported smoking monthly (at least 
once a month but less than weekly). In 
response to the intention to quit water-

Table 1 Background demographic characteristics and smoking status of the 
surveyed medical students in Lebanon, 2010

Variable No. %
(n = 191)

Sex

Male 106 55.5

Female 85 44.5

Parents’ education 

Father: university education 125 65.4

Mother: university education 119 62.3

Monthly allowance (US$)

< 200 23 12.7

200–400 83 45.9

400–600 53 29.3

> 600 22 12.1

Smoking status

Current cigarette smoker 50 26.3

Current waterpipe smoker 56 29.5

Ever smoker of cigarettes 129 67.9

Ever smoker of waterpipes 80 41.9

Table 2 Characteristics of 6th-year medical students who were current cigarette smokers, current waterpipe smokers and 
non-smokers, Lebanon, 2010 (n = 191)

Variable Current cigarette 
smoker
(n = 50)

Current waterpipe 
smoker
(n = 56)

Non-smoker
(n = 104)

Age [mean (SE) years] 23.4 (0.13) 23.7 (0.12) 22.9 (0.14)

No. % No. % No. %

Sex

Male 34 68.0 38 67.9 52 50.4

Female 16 32.0 18 32.2 52 49.6

Parents’ education 

Father: university education 35 70.0 38 67.8 67 64.4

Mother: university education 34 68.0 35 62.5 65 62.2

Monthly allowance (US$)

< 200 5 10.0 4 7.1 14 13.3

200–400 20 40.0 29 51.8 42 40.0

400–600 12 24.0 14 25.0 30 28.9

> 600 8 16.0 7 12.5 11 10.4

Perception that waterpipe smoking more harmful than 
cigarette smoking 23 46.0 24 42.8 26 54.8

Age at initiation of smoking (years)

≤ 10 0 0.0 1 1.8 n/a n/a

11–15 12 24.0 4 7.1 n/a n/a

16–17 12 26.8 17 30.4 n/a n/a

18–19 18 31.7 14 25.0 n/a n/a

20–25 7 13.8 15 26.8 n/a n/a

Smoking status n/a n/a

Current waterpipe smoker 19 38.0 56 100.0 n/a n/a

Current cigarette smoker 50 100.0 19 34.0 n/a n/a

Intention to quit smoking 19 38.0 28 50.0 n/a n/a

SE = standard error; n/a = not applicable.
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smokers reported that they intend to 
quit in the future.
When asked about health risks associ-

smokers believed that waterpipe smok-
ing was more harmful than cigarettes, 

replied that waterpipe smoking was 
more harmful than cigarette smoking 

factors associated with cigarette and wa-
terpipe smoking. Medical students who 

more likely than non-cigarette smokers 

students who were waterpipe smokers 

non-smokers to be cigarettes smokers 

potential factors, such as socioeconom-
ic status and harm perception, were not 
significantly associated with cigarette 
smoking or waterpipe smoking in the 
univariate analysis. The respondent’s 
sex was significantly associated with 

-

males were twice as likely as females to 
smoke waterpipes.

In the final model for logistic re-
gression, smoking waterpipes was the 
only significant predictor for cigarette 
smoking among this cohort of medical 

P < 0.001), while 
cigarette smoking remained the only 
predictor of waterpipe smoking (OR = 

P < 0.001).

reported training received at medical 
school about tobacco control. Although 

cohort of medical students reported 
ever receiving any formal training in to-
bacco cessation approaches to use with 

heard of using nicotine replacement 
therapy in treatment programmes but 

using antidepressants for the manage-
ment of tobacco dependence.

Discussion

The rates of smoking among medical 
students and their level of training in 
tobacco dependence during medical 
school have been reported for the re-

study about cigarette and waterpipe 
smoking behaviour of medical students 
and of tobacco-related behaviour and 
knowledge in 6 medical schools in 
Lebanon presents new findings from a 
cohort of future medical physicians in 
the country. The data from this survey 
indicated that almost one-third of this 
population smoked either waterpipes 
or cigarettes, with a larger percentage 
using the waterpipe. The current rates of 
smoking for Lebanese medical students 

for the waterpipe) are considered high 

GHPSS for the region [11]. Smoking 

products in the Islamic Republic of Iran 

in Lebanon, Saade et al. reported a simi-
lar prevalence of cigarette smoking, but 
a lower prevalence of waterpipe smok-

waterpipe) [11]. Almerie et al. reported 
on cigarette and waterpipe smoking 
among medical students in the Syrian 
Arab Republic [14]. They found that 

One-quarter of the medical students 
surveyed by Kusma et al. in Berlin were 
current smokers [19]. In the United 
States, the rate of smoking among 

Table 3 Results of univariate analysis for cigarette smoking among 6th-year 
medical students in Lebanon, 2010 (n = 191) 

Variable OR (95% CI) P-value

Sex 0.11

Female 1.00

Male 0.96 (0.86–1.07)

Father’s education 0.54

Less than university 1.00

University 0.89 (0.56–1.52)

Mother’s education 0.30

Less than university 1.00

University 0.86 (0.49–1.73)

Monthly allowance (US$) 0.72

< 400 1.00

≥ 400 1.20 (0.27–4.04)

Perception of waterpipe smoking 0.89

Less or equally harmful than cigarettes 1.00

More harmful than cigarettes 0.43 (0.15–1.23)

Age at initiation of cigarette smoking (years) 0.33

< 18 1.00

18+ 0.98 (0.53–1.11)

Waterpipe smoking status < 0.001

Non-smoker 1.00

Waterpipe smoker 12.9 (6.31–27.3)

OR = odds ratio; CI = confidence interval.
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4th-year medical students in New York 

As previously reported for youth 
in general, the high rate of waterpipe 
smoking in the surveyed cohort of 
medical students may be due to an 
increase in its popularity and the fact 
that it is replacing cigarette smoking 

have been affected by the trend towards 
waterpipe smoking among the youth of 
the Eastern Mediterranean Region and 

started smoking the waterpipe between 

with the rise of the waterpipe epidemic 

Surprisingly, many of the medical 
students reported that waterpipe smok-
ing was more harmful than cigarettes, 
which is an indication that their behav-
iour was not affected by any false beliefs. 

Some people have the misperception 
that waterpipe smoking is safer than 
cigarette smoking because the smoke 
passes through water before inhalation 

This study showed no significant 
difference between male and female 
cigarette smoking rates but a significant 
difference in rates of waterpipe smok-
ing. This suggests that in Lebanon, ciga-
rette smoking among females does not 
carry a major social stigma. Women in 
Lebanon smoke openly, contrary to the 
neighbouring Arab countries that have 
less tolerant attitudes toward smoking 
by women [4].

Socioeconomic status in this study 
had no significant influence on smoking 
behaviour, which is similar to the find-

in Lebanon [10]. This may be an indica-
tion that the study failed to capture a 
valid measure of socioeconomic status 
in this society, that we were studying a 

socially and economically homogene-
ous group or that this behaviour does 
not discriminate among socioeconomic 
levels in Lebanon.

participated in this study reported they 
had received any formal training in to-
bacco dependence treatment during 
their medical school years. However, 

should receive specific training in these 
therapies. These results are consistent 
with previous reports from the GHPSS 
which indicated a persistent gap in med-
ical school education about smoking in 
Lebanon [11].

This study had the limitations that 
are typical of cross-sectional surveys. 
First, we do not know if the students 
who did not participate in the survey 

-
edge and behaviour associated with 
smoking. However, the response rates 
in this study were typical of response 
rates for classroom administered sur-

schools within the 6th-year cohort of 
students and intended to represent 
the diverse medical student popula-
tion in the country. A second possible 
limitation relates to underreporting of 
tobacco use. We did not biochemically 
confirm tobacco use with cotinine levels 
or expired carbon monoxide. Thus, our 
estimates of cigarette and waterpipe 
smoking could be even higher.

Students who participated in this 
study were similar demographically to 
students that participated in the previ-
ous GHPSS. The same proportion of 
respondents in this study were female 

participated in the GHPSS were aged 

mean age was within this age interval 

have been attained if there were more 
specialized research offices in the uni-
versities to facilitate communication. In 
Lebanon there is a lack of set protocols 
for research in many universities.

Table 4 Results of univariate analysis for waterpipe smoking among 6th-year 
medical students in Lebanon, 2010 (n = 191) 

Variable OR (95% CI) P-value

Sex 0.03

Female 1.00

Male 2.05 (1.06–3.97)

Father’s education 0.52

Less than university 1.00

University 0.46 (0.18–1.17)

Mother’s education 0.79

Less than university 1.00

University 0.86 (0.34–2.13)

Monthly allowance (US$) 0.36

< 400 1.00

≥ 400 1.70 (0.49–5.90)

Perception of waterpipe smoking 0.72

Less or equally harmful than cigarettes 1.00

More harmful than cigarettes 0.43 (0.15–1.23)

Age at initiation of waterpipe smoking (years) 0.27

< 18 1.00

18+ 0.83 (0.72–1.35)

Cigarette smoking status < 0.001

Non-smoker 1.00

Cigarette smoker 13.4 (5.81–30.8)

OR = odds ratio; CI = confidence interval.
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Conclusion

This study provides important infor-
mation about cigarette and waterpipe 
smoking of 6th-year medical students in 
Lebanon. When compared with previous 
results from the GHPSS [11] it revealed a 
shift from cigarette smoking to waterpipe 
smoking that is consistent with reports on 
populations within the same geographi-

study showed a lower than expected 
level of training in tobacco dependence 
treatment among this sample of medical 
students. Medical school faculty, public 
health organizations and the Ministry of 

Table 5 Reported medical school training about smoking by 6th-year medical students in Lebanon, 2010 (n = 191)

Topic taught Respondents agreeing

No. %

Taught in any of the classes about dangers of smoking 180 94.2

Discussed in any of the classes about reasons people smoke 111 58.1

Learned the importance of recording tobacco history as part of patient’s medical 
history 181 94.8

Learned the importance of providing educational material to support smoking 
cessation 137 71.7

Ever received any formal training in smoking cessation approaches 54 28.3

Ever heard of nicotine replacement therapy in tobacco cessation 181 94.8

Ever heard of antidepressant therapy in tobacco cessation 110 57.6

Health should promote efforts to discour-
age tobacco use among medical students 
and health professionals in general. These 
efforts should include tobacco depend-
ence treatment training programmes for 
medical students in undergraduate and 
postgraduate medical training, with an 
emphasis on prevention of waterpipe 
smoking. Tobacco dependence treat-
ment clinics should be initiated in medical 
schools, and students encouraged to use 
their services. The results of this study 
can be used as a basis for enhancing the 
capacity to develop and implement to-
bacco dependence related programmes 
for medical students in Lebanon.
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Emotional abuse among children: a study in Jeddah, 
Saudi Arabia
W. Elarousy 1,2 and M. Al-Jadaani 1

ABSTRACT Emotional abuse is the most hidden and underestimated form of child maltreatment. We report an 
exploratory study in Saudi Arabia of the rate and types of emotional abuse among children and its association with 
selected variables. A convenience sample of 60 children aged 12–18 years was recruited from 3 malls in Jeddah. 
A specially designed, self-administered questionnaire was completed in confidence by the children with the 
consent of parents. Overall 90% of participants reported at least 1 form of rejecting emotional abuse and 61.7% 
at least 1 form of ignoring or terrorizing types of abuse. Chronic illness among parents was significantly positively 
correlated with terrorizing emotional abuse. There was a statistically significant negative correlation between 
mothers’ relationship with the child and ignoring and terrorizing types of emotional abuse. Further research is 
needed about the community prevalence, correlates and consequences of child emotional abuse in Saudi Arabia.
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Violence psychologique chez l'enfant : une étude à Djeddah (Arabie saoudite)

RÉSUMÉ La violence psychologique est la forme la plus sous-estimée et cachée de maltraitance chez l'enfant. Nous 
présentons une étude exploratoire en Arabie saoudite, portant sur les taux et les types de violence psychologique 
chez l'enfant et son association à des variables sélectionnées. Un échantillon de commodité de 60 enfants âgés de 12 
à 18 ans a été recruté dans trois centres commerciaux de Djeddah. Un questionnaire auto-administré spécialement 
conçu a été rempli de manière confidentielle par les enfants avec le consentement de leurs parents. Globalement, 
90 % des participants ont déclaré avoir souffert d’au moins une forme de violence psychologique par le rejet 
et 61,7  % d’au moins une forme de mauvais traitements impliquant la négligence ou la terreur à leur encontre. 
Une maladie chronique des parents était significativement et positivement corrélée à la violence psychologique 
exercée par la terreur. Une corrélation négative statistiquement significative a été observée entre la relation de 
la mère avec son enfant et les types de violence psychologique impliquant le rejet et la terreur. Des recherches 
plus approfondies sont requises sur la prévalence dans la communauté, les corrélations et les conséquences de la 
violence psychologique chez l'enfant en Arabie Saoudite.
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Introduction

Every child has the right to health and 
a life free from violence. Each year, 
though, millions of children around 
the world are the victims and wit-
nesses of physical, sexual and emo-
tional violence [1]. Emotional abuse 
does not leave physical injuries and its 
ongoing nature usually means there 
is no crisis that would precipitate its 
identification by the health, welfare 
or criminal justice systems. For that 
reason emotional abuse is the most 
hidden and underestimated form of 

-
quences of child emotional abuse can 
be devastating and long-lasting and 
include increased risk for a lifelong 
pattern of depression, anxiety, low 
self-esteem, inappropriate or troubled 

The consequences of children abuse 
are affected by many variables includ-
ing: the nature, frequency, intensity 
and duration of abuse [4].Studies con-
ducted in the Arab Peninsula revealed 
that children there are subjected to all 
forms of child maltreatment. Child 
abuse is ignored or may even be 
tolerated and accepted as a form of 

Emotional and psychological 
abuse involves both isolated incidents, 
as well as a pattern of failure over time 
on the part of a parent or caregiver 
to provide a developmentally appro-
priate and supportive environment. 
Acts in this category may have a high 
probability of damaging the child’s 
physical or mental health, spiritual, 
moral or social development. Abuse 
of this type includes: the restriction 
of movement; patterns of belittling, 
blaming, threatening, frightening, dis-
criminating against or ridiculing; and 
other non-physical forms of rejection 

ignoring and terrorizing are types of 
emotional abuse. Rejecting means 
putting down a child or youth's worth 
or putting down their needs. Ignoring 

is failing to give any response to or 
interact with a child or youth at all. 
Terrorizing is defined as causing a 
child or youth to be terrified by the 
constant use of threats and/or intimi-

Research efforts to gain a clear 
understanding of the origins, nature 
and risk factors of child emotional 
abuse are needed. An increased un-
derstanding of child emotional abuse 
is essential before practitioners and 
policy-makers can begin crafting 
policy and interventions aimed at ad-
dressing child emotional abuse. We 
report an exploratory study in Saudi 
Arabia of the level of emotional abuse 
among a convenience sample of chil-
dren from malls, to describe the forms 
of rejecting, ignoring and terrorizing 
emotional abuse reported by the chil-
dren and to describe the association 
between the forms of emotional abuse 
and selected variables.

Methods

Study design and sample
A descriptive, correlational study 
design was used [8]. A convenience 
sample of 60 children were recruited 

Jeddah, Saudi Arabia. These malls are 
among the largest malls in Jeddah and 
are visited by all different social groups. 
The inclusion criteria: were male and 

were willing to participate in the study 
and whose guardians agreed to the 
child participating. The exclusion cri-
teria were children and their guardians 
who refused to participate in the study. 
A total of 100 families were approached 
but 40 families refused after reading the 
questionnaire.

Data collection
The questionnaire was developed by 
the researchers, after a review of the 

-
graphic data of the child and parents 
(age, sex, education level) and ques-
tions about the forms of emotional 
abuse. The questions were in the form 
of statements that reflect rejecting, 
ignoring and terrorizing types of 
emotional abuse and the participants 
responded to each statement by 4 op-
tions: usually, sometimes, rarely or 
never. A pilot study was done by asking 
10 children to complete the question-
naire and any necessary modifications 
were made to the questionnaire. The 
validity of the questionnaire was de-
termined by asking experts to assess 
the relevance to and coverage of the 
topic and necessary modifications 
were done. Test of reliability showed 

-
ceptable according to Burn and Grove 
[9].

The researcher visited the malls 
at weekends (Thursday and Friday) 
and introduced herself and the pur-
poses of the study to available children 
and their guardians in the mall. The 
researcher distributed a self-adminis-
tered questionnaire to those partici-
pants who were willing to participate, 
after asking their guardians to sign the 
informed consent. The form was filled 
by the child on another table away 
from the parents in the same food 
court. To minimize the possibility of 
bias the researchers ensured that data 
collection was standardized and that 
the respondents received standard-
ized instructions on how to complete 
the questionnaires. 

The information of the current 
study was handled confidentially. All 
identifying information obtained was 
coded and kept in a locked file and 
no one had access to the data except 
the researchers. Data was presented in 
aggregated format so that participants’ 
identification was secured. Children’s 
guardians signed a consent form for 
them to participate in the study after 
learning that participation was vol-
untary. No other ethical issues were 
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of concern. The study was approved 
by the College of Nursing research 
committee.

Statistical analysis
Statistical analysis was carried out us-
ing SPSS, version 18.0 software. The 
data were illustrated using simple 
descriptive statistics and cross-tabula-
tions. The chi-squared test was used to 
compare differences and the Pearson 
test was used for correlations. P-value 

significant.

Results

Table 1 illustrates the demographic 
characteristics of the children. Their 

were females. All of them were Saudi 

-
-

job, and the remaining two-thirds were 

of parents.

parent relationships, as reported by 
children on a scale that ranged from 
strong to bad relationship. A strong 
relationship with the mother was re-

-
tionship was reported with the mother 

No relationship (neither good nor 

father. A few children described their 
relationship with their mother and 

-
tively).

distribution of children according to 

types of emotional abuse. It was found 

one form of rejecting emotional abuse 

of ignoring or terrorizing type of emo-
tional abuse.

Table 4 illustrates the percentage 
distribution of children according to 

Table 1 Demographic characteristics of the study children (n = 60) 

Characteristic No. %

Age (years)

13–15 23 38.3

16–18 37 61.7

Sex

Male 23 38.3

Female 37 61.7

Educational level of mother

Illiterate 3 5.0

Elementary 10 16.7

Intermediate 10 16.7

High school 22 36.7

University 15 25.0

Educational level of father

Illiterate 4 6.7

Elementary 15 25.0

Intermediate 6 10.0

High school 12 20.0

University 23 38.3

Occupation of mother

Working 20 33.3

Housewife 40 66.7

Occupation of father

Working 51 85.0

Not working 9 15.0

Chronic disease of mother or father

Yes 32 53.3

No 28 46.7

Table 2 Parent–child relationships as reported by the study children (n = 60) 

Parent–child relationship No. %

Relationship with mother

Strong 44 73.3

Weak 11 18.3

None 4 6.7

Bad 1 1.7

Relationship with the father

Strong 32 53.3

Weak 15 25.0

None 10 16.7

Bad 3 5.0
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types of emotional abuse. Among the 
items covering rejecting type of emo-
tional abuse, usually “yelling at me” 

followed by usually “treating me as 
-

ally “criticizing me” was reported by 
reported usually “telling me, I am ugly”. 
In regards to ignoring type of abuse, 
usually “failing to pay attention to my 

Table 3 Percentage distribution of children according to major types of emotional abuse ever experienced (n = 60) 

Types of emotional abuse Yes No

No. % No. %

Rejecting emotional abuse 54 90.0 6 10.0

Ignoring emotional abuse 37 61.7 23 38.3

Terrorizing emotional abuse 37 61.7 23 38.3

Table 4 Percentage distribution of children according to sub-types of emotional abuse experienced (n = 60) 

Types of emotional abuse Usually Sometimes Rarely Never

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

Rejecting emotional abuse

Yelling at child 16 26.7 20 33.3 20 33.3 4 6.7

Treating an adolescent like he/she is a child 13 21.7 9 15.0 12 20.0 26 43.3

Constant criticism 10 16.7 26 43.3 20 33.3 4 6.7

Frequent belittling and use of labels such as “stupid” 
or “idiot” 9 15.0 8 13.3 17 28.3 26 43.3

Refusing hugs and loving gestures 7 11.7 6 10.0 11 18.3 36 60.0

Not allowing child to make his/her own reasonable 
choices 6 10.0 7 11.7 7 11.7 39 65.0

Constant teasing about child’s body type and/or 
weight 3 5.0 7 11.7 15 25.0 35 58.3

Constant demeaning jokes 3 5.0 9 15.0 8 13.3 40 66.7

Expressing regret child wasn’t born the opposite sex 3 5.0 2 3.3 8 13.3 47 78.3

Telling child he/she is ugly 1 1.7 2 3.3 6 10.0 50 83.3

Ignoring emotional abuse

Failing to pay attention to significant events in child’s 
life 16 26.7 14 23.3 13 21.7 17 28.3

Lack of attention to schooling, peers, etc. 14 23.3 8 13.3 13 21.7 25 41.7

Failing to engage child in family activities 10 16.7 8 13.3 12 20.0 30 50.0

Ignoring child 4 6.7 11 18.3 10 16.7 35 58.3

Neglecting child 5 8.3 9 15.0 17 28.3 29 48.3

Denying child required health care 1 1.7 1 1.7 6 10.0 52 86.7

Terrorizing emotional abuse

Father hits mother in front of child 13 21.7 5 8.3 7 11.7 35 58.3

Yelling, cursing and scaring child 11 18.3 7 11.7 17 28.3 25 41.7

Threats to abuse child physically 10 16.7 8 13.3 11 18.3 31 51.7

Destroys a favourite object 9 15.0 5 8.3 8 13.3 38 63.3

Threats to destroy a favourite object 7 11.7 3 5.0 10 16.7 40 66.7

Father yells at mother a front of child 7 11.7 3 5.0 4 6.7 46 76.7

Ridiculing child in public 6 10.0 4 6.7 12 20.0 38 63.3

Threats to kick child out of the house 5 8.3 1 1.7 7 11.7 47 78.3

Threats to reveal intensely embarrassing traits to peers 4 6.7 3 5.0 4 6.7 49 81.7

Threats to cut allowance 3 5.0 3 5.0 9 15.0 45 75.0
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significant events” was reported by 

schooling, peers” which was reported 

“denying me required health care”. 
Among the items for terrorizing type 
of emotional abuse, usually “hits my 
mother in front of me” was reported by 

“yelling, cursing and scaring me” by 

More than half of the children 
aged 16+ years old reported at least 
one form of rejecting, ignoring or 
terrorizing emotional abuse. The dif-
ferences according to the child’s age 
were statistically significant for reject-
ing and terrorizing types of emotional 
abuse. Slightly more females reported 

did males but the difference between 
the sexes was not statistically signifi-

The Pearson correlation coeffi-
cients between parents’ demographic 
characteristics and children emotion-
al abuse were calculated (Table 6). 
It was found that chronic illness was 
positively correlated with terrorizing 
emotional abuse and the correlation 
was statistically significant (r
P < 0.01). Mothers’ relationship with 
the child was negatively correlated 
with ignoring and terrorizing emo-
tional abuse and the correlation was 
statistically significant for both these 
types of emotional abuse (r P 

< 0.01 and r P -
tively).

Discussion

Emotional abuse is maltreatment that 
causes or could cause emotional, be-
havioural, cognitive or mental disorders 
[10]. It is a difficult category of mal-
treatment to document because often 
it does not involve a specific incident or 
visible injury. The effects of emotional 
maltreatment tend to become apparent 
over time, e.g. impaired cognitive, social 
and emotional development. This form 
of abuse may occur with or without 
physical abuse, but there is often an 
overlap [11].

In the Canadian incidence study 
of reported child abuse and neglect 

-
viders reported that the incidence of 
emotional abuse alone in investigated 

of emotional abuse with other types of 

have been registered by the National 
Family Safety Program; children ne-

-

children reported at least one form of 

children reported at least one form of 

either ignoring or terrorizing emotional 
abuse. This is because emotional abuse 
is the most hidden and underestimated 
form of child maltreatment. In addition, 
the previous estimate in Saudi Arabia 
was based on registered maltreated chil-
dren. Barlow and MacMillon reported 
that registered cases of emotional abuse 
represented just the tip of the iceberg, 
and that children under child protection 
comprised only a small proportion of 
the total number of children actually 

Nguyen and Dunne, studying types 
of child maltreatment and adolescent 
mental health, revealed that nearly all 
children reported having been “yelled 
at” and having had someone “try to 
make them feel guilty” [14] compared 
with the current study in which “yelling 

children.
A retrospective study of cases regis-

tered at the Suspected Child Abuse and 
Neglect (SCAN) programme in Saudi 

females, regardless the type of mal-

more neglect and emotional abuse 
than males [14]. This is in agreement 
with the results of the current study 
as females reported more emotional 
abuse than males, whether rejecting, ig-
noring or terrorizing emotional abuse.

Table 5 Types of emotional abuse experienced according to child’s age and sex

Variable Rejecting Ignoring Terrorizing

Yes No Yes No Yes No

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

Child’s age (years)

13–15 23 42.6 0 0.0 17 45.9 6 26.1 18 48.6 5 21.7

16–18 31 57.4 6 100.0 20 54.1 17 73.9 19 54.1 18 78.3

χ2 = 4.14, P = 0.042 χ2 = 2.37, P = 0.124 χ2 = 4.35, P = 0.037

Sex

Male 21 38.9 2 33.3 17 45.9 6 26.1 16 43.2 7 30.4

Female 33 61.1 4 66.7 20 54.1 17 73.9 21 56.8 16 43.2

χ2 = 0.07, P = 0.791 χ2 = 2.37, P = 0.124 χ2 = 0.98 , P = 0.321
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dren who participated in the study 
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There was a negative relation between 
mothers’ education and occupation 
and children’s experience of emotional 
abuse. Chronic illness was positively 
correlated with terrorizing emotional 
abuse and the correlation was statisti-
cally significant. Mothers’ relationship 
with the child was negatively correlated 
with the ignoring and terrorizing types 
of children emotional abuse and the 
correlation was statistically significant 
for ignoring and terrorizing emotional 
abuse. More research is needed into the 
community prevalence, correlates and 
consequences of children emotional 
abuse in Saudi Arabia.
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Experiences of intimate-partner violence and 
contraception use among ever-married women in Jordan
K. O’Hara,1 L.C. Tsai,1 C.E. Carlson 1 and Y.M. Haidar 1

ABSTRACT This study explored the relationship between intimate partner violence (IPV) and current 
contraception use among ever-married women in Jordan. Analysing a sample (n = 3434) from the 2007 Jordan 
demographic and health survey, women who reported ever experiencing severe physical violence from their 
husband were significantly less likely to use contraception than women who did not report severe physical 
violence (OR = 0.34). Conversely, women who reported ever experiencing sexual IPV were significantly more 
likely to use contraception (OR = 1.50). Emotional and less severe physical IPV were not significantly related 
to contraception use. Education, wealth, age, number of children, and fertility preferences were positively 
associated with contraception use, while residence in the Badia area and consanguineous marriages were 
negatively associated with contraception use. The findings have implications for the provision of IPV screening 
and contraception services in Jordan, as well as the specification of services for women most vulnerable to IPV.
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Expériences de violence exercée par un partenaire intime et recours à la contraception chez des femmes 
mariées ou l’ayant déjà été en Jordanie

RÉSUMÉ La présente étude a évalué la relation entre la violence exercée par un partenaire intime et l’utilisation 
courante de la contraception chez des femmes mariées ou l’ayant déjà été en Jordanie. D’après l’analyse d’un 
échantillon (n = 3434) de l’Enquête démographique et de santé menée en Jordanie en 2007, les femmes déclarant 
avoir déjà subi une forme de violence physique grave exercée par leur mari avaient nettement moins tendance à 
avoir recours à la contraception que les femmes exemptes de violence physique grave (O.R. = 0,34). En revanche, 
les femmes ayant déclaré avoir déjà souffert de violence sexuelle de la part de leur partenaire intime étaient 
significativement plus susceptibles d’utiliser un mode de contraception (O.R. = 1,50). La violence psychologique ainsi 
que la violence physique de gravité moindre exercées par un partenaire intime n’étaient pas significativement liées 
au recours à la contraception. Le niveau d’études, le revenu, l’âge, le nombre d’enfants et les préférences en matière 
de fécondité étaient des éléments positivement associés à l’utilisation de la contraception, alors qu’une résidence 
dans la région de Badia et des mariages consanguins étaient négativement associés au recours à la contraception. Ces 
résultats ont des conséquences sur l’offre de services de contraception et le dépistage de la violence exercée par le 
partenaire intime en Jordanie, ainsi que pour le contenu des services destinés aux femmes les plus vulnérables à la 
violence de leur partenaire intime.
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Introduction

Intimate partner violence (IPV) has 
been shown to adversely affect nu-
merous health outcomes for women, 
including dimensions of physical, 

Specific to women’s sexual health, 
Coker has drawn on the World Health 
Organization’s (WHO) definition 
of wellbeing to conceptualize IPV as 
impacting both health outcomes and 
women’s ability to make beneficial 

base generally confirms a negative 
relationship between IPV and sexual 

Jordan present a complex relationship 
between IPV and one aspect of sexual 
health choice, that of contraception 
use.

selected governorates have reported 

surveyed in Amman had experienced 
controlling behaviour by their spouse 
[8], a phenomenon positively associ-

echo a high regional prevalence of IPV 
[10] and are high in comparison with 
rates cited in a seminal WHO study that 

in participating nations had experienced 

Jordanian women, however, also 
reported high rates of female contra-
ception use, a sexual health outcome 
that has steadily improved since the 
federal government implemented the 
National Birth Spacing Programme 

women of childbearing age currently 

of women know of at least one con-

contraception compared favourably to 

In response to the high prevalence 
of both phenomena, this study explored 
the association between ever experienc-
ing IPV and current contraception use 
among ever-married women in Jordan. 
The global literature has established 
significant associations between IPV 
and contraception use, though these 
have been found to be both positive 

-
ous research in Jordan has demonstrat-
ed a negative association between IPV 
and contraception use [6,8]. Addition-
ally, studies that disaggregated forms 
of IPV have found unique associations 
between these distinct forms of vio-

In response to these divergent findings, 
we hypothesized that there would be 
a significant association between ever 
experiencing IPV and current contra-
ception use in Jordan, and that the as-
sociation was unique among distinct 
forms of IPV.

Methods

Study design
The present study was based on sec-

demographic and health survey in Jor-
dan, the Jordan Population and Family 

was based on a publicly available data-
set, institutional review board approval 
was not sought.

Sample
The JPFHS encompassed a nationally 
representative sample of ever-married 

The domestic violence module was 
administered to one-third of the to-
tal JPFHS sample, chosen at random 
using a probability weight. A detailed 
description of JPFHS stratified sam-
pling strategies, including protocols to 
reduce the unintended consequences of 

The JPFHS was developed in Arabic 

and English, and incorporates 8 topic 
areas, including fertility, family planning 
and domestic violence. The domestic 
violence module instrument was based 
on the Revised Conflict Tactics Scale 
[18] and asks only about IPV perpe-
trated by the woman’s husband.

participated in the survey, only a purpo-
sive sub-sample of JPFHS participants 
were invited to complete the domestic 
violence survey module. This domestic 

women; after removing 10 women with 
missing values, we based this study on 

Data collection
Drawing on the JPFHS domestic vio-
lence survey categories, we defined the 
independent variable in terms of 4 dis-
tinct forms of IPV: 1) sexual violence: 
the use of coercion to engage a partner 

physical violence: including choking, 
threatening and attacking with a knife, 

physical violence: pushing, slapping or 
punching or throwing objects; and 4) 
emotional violence: humiliating, insult-
ing and threatening. The dependent 
variable was current use of any form of 
contraception, including both modern 
(e.g. intrauterine device) and traditional 
(e.g. withdrawal) forms.

Data analysis
Analysis was conducted using Stata/IC, 
version 11.0. We used the chi-squared 
test of independence to compare the 
percentage of women who used/did 
not use contraception by relevant soci-
odemographic characteristics and types 
of IPV experienced. Two logistic regres-
sion models were used to examine the 
relationship between ever experiencing 
IPV and current contraception use. In 
the first regression, IPV was aggregated 
to include all measured forms of vio-
lence. In the second logistic regression, 
IPV was disaggregated into 4 catego-
ries: sexual, severe physical, less severe 
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physical and emotional violence. Some 
sampled individuals experienced more 
than 1 type of IPV; to verify that overlap 
among different types of IPV did not af-
fect the outcomes of the second model, 
we conducted 4 additional logistic re-
gressions, each of which included just 1 
type of IPV as the sole independent vari-
able. Given that each of these additional 
models resulted in similar findings, we 
did not include those results in the man-
uscript. The analysis controlled for the 
following covariates: respondent’s age; 
marital status; education level; wealth 
index; employment status; number of 
children; current sexual activity; desire 
to conceive children; desired number of 
children as compared to her husband’s 
desired number of children; husband’s 
level of education; husband’s approval 
of contraception use; knowledge of 
sexually transmitted infections (STI); in 
a consanguineous marriage or not; and 
infertile/menopausal or not. Analysis 
also controlled for rural versus urban 
residence and Badia versus non-Badia 
residence. The Badia is a rural area in 
north-eastern Jordan that is home to 
the Bedouins; the Bedouins tend to 
be more socially conservative than 
other Jordanians and contraception 
use is less prevalent among women 
in this area [19]. Whether or not the 
respondent had menstruated within the 

Results

The sociodemographic characteristics 
of the study women and their current 
use of contraception are shown in Table 

women in the sample reported currently 
using contraception. A chi-squared test 
of independence indicated that the like-
lihood of women’s current contracep-
tion use differed significantly based on 
their age (P < 0.001), marital status (P 

Table 1 Sociodemographic characteristics by contraception use among the study 
sample 

Characteristic Woman currently using 
contraception

Total P-valuea

Yes 
(n = 1861)

No
(n = 1583)

% % %

Total 52.4 47.6

Age (years) < 0.001

15–19 0.7 2.1 1.3

20–24 8.5 14.3 11.2

25–29 17.4 20.3 18.8

30–34 22.1 18.0 20.6

35–39 22.1 18.0 20.2

40–44 19.0 14.9 17.1

45–49 9.4 12.4 10.8

Marital status < 0.001

Married 99.4 90.9 95.5

Not married 0.6 9.1 4.5

Badia resident < 0.001

Yes 88.5 83.2 86.1

Not 11.5 16.7 13.9

Woman’s education < 0.001

None 4.2 8.8 6.3

Primary 64.5 64.5 64.9

Secondary 30.6 25.0 28.0

Higher 0.8 0.7 0.7

Husband’s education < 0.001

None 2.4 5.1 3.7

Primary 11.8 15.4 13.4

Secondary 58.6 58.5 58.6

Higher 27.1 20.8 24.2

Wealth index < 0.001

Poorest 22.6 32.2 27.0

Poor 24.3 28.0 26.0

Middle 22.4 18.1 20.4

Rich 18.3 14.0 16.3

Richest 7.8 12.4 10.3

Currently working 0.071

Yes 15.1 13.0 14.1

No 84.9 87.1 85.9

No. of children < 0.001

0 0.3 16.8 7.9

1–3 36.0 42.8 39.1

4–6 44.8 27.0 36.6

7+ 18.9 13.4 16.4
aChi-squared test of independence.
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< 0.001), Badia or non-Badia residency 
(P < 0.001), education (P < 0.001), hus-
band’s education, wealth (P < 0.001) and 
number of children (P < 0.001). There 
was no statistically significant difference 
in contraception use between women 
who were currently working and not cur-
rently working (P

Exploratory data analysis revealed 
-

tic violence sub-sample reported ever 
experiencing at least 1 form of IPV. The 
prevalence of each type of violence was: 

-
-

pendence demonstrated that women 
were less likely to report currently using 
contraception if they reported experienc-
ing severe physical violence (P
less severe physical violence (P
or emotional violence (P -
pared with women who did not report 
experiencing 1 of those types of violence 

-
ference in current contraception use 
among women who reported experienc-
ing sexual violence (P

The results of the first logistic regres-

was conducted while controlling for re-
spondents’: age; marital status; education 
level; wealth index; employment status; 
number of children; knowledge about 
sexually transmitted infections (STI); ru-
ral versus urban residence; Badia versus 
non-Badia residence; desired children 
or not; currently sexually active or not; 

in consanguineous marriage or not, in-
fertile/menopausal or not; husband’s 
level of education; and husband’s ap-
proval of contraception use. The analysis 
also controlled for whether the husband 
wanted more children or less children 
than the respondent (versus the same 
number of children). Whether or not 
the respondent had menstruated within 

for pregnancy. The results indicated 
that ever experiencing any kind of IPV 
showed no significant relationship with 
current contraception use (OR = 1.10; 

-
ever, the results of the second logistic 
regression revealed that the association 
between ever experiencing IPV and cur-
rent contraception use varied accord-
ing to type of violence. The odds that 
women would use contraception were 
on average lower for those who reported 
experiencing severe physical violence 
compared with women who did not (OR 

Conversely, all else being equal, the odds 
of currently using contraception were 
greater for women who reported expe-
riencing sexual violence compared with 

severe physical violence did not have a 
significant relationship with current con-
traception use. A zero-order correlation 
matrix showed Pearson r values ranging 

multicollinearity was not a problem.
Some covariates included in the lo-

gistic regression models were significant 

predictors of contraception use. Com-
pared with having no education, comple-

of contraception use among the study 

likely to use contraception when com-
pared with the poorest wealth index. 

-
tors of contraception use. The husband’s 
wanting more children than the wife did 
(compared with wanting the same num-
ber of children as the wife) (OR = 0.80; 

-
nificant predictors of contraception use.

Discussion

This study has made an early contri-
bution to research on the relationship 
between IPV and contraception use 
among ever-married Jordanian women. 
Although no significant association 

Table 2 Types of intimate partner violence (IPV) among the study women by contraception use

Variable Woman currently using contraception Total P-valuea

Yes
(n = 1861)

No
(n =1583)

% % %

Any IPV 28.5 29.5 29.0 0.533

Any sexual violence 9.0 7.9 8.5 0.258

Any severe physical violence 0.8 1.9 1.3 0.005

Any less severe physical violence 18.5 20.9 19.6 0.074

Any emotional violence 17.4 20.2 18.7 0.035
aP-value for chi-squared test of independence.
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Table 3 Logistic regression models of intimate partner violence and currently using contraception 

Variable Model 1 Model 2

OR SE z 95% CI OR SE z 95% CI

Any intimate partner 
violence 1.10 0.11 0.97 0.91–1.33 – – – –

Any sexual violence – – – – 1.50* 0.26 2.29 1.06–2.11

Any severe physical 
violence – – – – 0.34* 0.15 –2.39 0.14–0.82

Any less severe physical 
violence – – – – 0.93 0.12 –0.52 0.72–1.21

Any emotional violence – – – – 1.09 0.14 0.67 0.84–1.41

Age 1.13* 0.06 2.53 1.03–1.25 1.14* 0.06 2.55 1.03–1.25

Age squared 1.00*** 0.00 –3.59 1.00–1.00 1.00*** 0.00 –3.97 1.00–1.00

Marriage 0.91 0.37 –0.24 0.41–2.00 0.89 0.36 –0.29 0.40–1.97

Primary education 
completed 1.48 0.36 1.62 0.92–2.38 1.46 0.35 1.55 0.90–2.34

Secondary education 
completed 2.46*** 0.53 4.13 1.60–3.76 2.45*** 0.54 4.10 1.60–3.76

Higher education 
completed 3.04*** 0.75 4.52 1.88–4.91 3.00*** 0.74 4.47 1.86–4.87

Husband’s education 
level 1.02 0.08 0.21 0.88–1.18 1.02 0.08 0.23 0.88–1.18

Lowest income level 0.94 0.11 –0.54 0.74–1.19 0.94 0.11 –0.55 0.74–1.19

Middle income level 1.14 0.15 0.95 0.88–1.47 1.13 0.15 0.92 0.87–1.47

High income level 1.45* 0.22 2.47 1.08–1.95 1.46* 0.22 2.49 1.08–1.96

Highest income level 1.81** 0.34 3.20 1.26–2.60 1.82** 0.34 3.23 1.27–2.63

Working outside home 1.12 0.16 0.79 0.85–1.48 1.13 0.16 0.87 0.86–1.49

Number of children 1.48*** 0.04 13.99 1.40–1.57 1.49*** 0.04 13.98 1.41–1.57

Husband wants more 
children 0.80* 0.09 –2.06 0.64–0.99 0.80* 0.09 –2.09 0.64–0.99

Husband wants less 
children 0.85 0.12 –1.15 0.64–1.13 0.85 0.12 –1.15 0.64–1.13

Unsure of husband’s child 
preferences 1.59 0.40 1.85 0.97–2.62 1.65* 0.42 1.97 1.00–2.70

Wife not wanting children 
in next 2 years 1.99*** 0.22 6.28 1.60–2.46 2.01*** 0.22 6.37 1.62–2.49

Infertility 0.06** 0.06 –2.73 0.01–0.44 0.05** 0.06 –2.75 0.01–0.43

Recent sexual activity 4.38*** 0.76 8.56 3.12–6.14 4.41*** 0.76 8.57 3.14–6.20

Consanguinity 1.17 0.10 1.80 0.99–1.39 1.18 0.11 1.88 0.99–1.40

STI diagnosis 0.94 0.32 –0.19 0.48–1.83 0.95 0.32 –0.16 0.48–1.85

Rural or urban residence 0.92 0.09 –0.82 0.75–1.12 0.92 0.09 –0.77 0.76–1.13

Badia residence 1.32* 0.18 2.03 1.01–1.73 1.33* 0.18 2.08 1.02–1.75

Experiencing menopause 0.68 0.35 –0.74 0.25–1.88 0.68 0.35 –0.74 0.25–1.87

No menstruation in last 3 
months 0.11*** 0.01 –19.16 0.08–0.13 0.11*** 0.01 –19.17 0.84–0.13

Husband approves of 
contraception 5.07*** 0.76 10.77 3.78–6.82 5.04*** 0.76 10.68 3.75–6.78

*P < 0.05; ** P< 0.01; *** P< 0.001. 
STI = sexually transmitted infection. 
OR = odds ratio; CI = confidence interval; SE = standard error.
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was found between women’s experi-
encing any form of IPV and current 
contraception use, the association 
between distinct forms of violence 
and current contraception use varied 
in significance, strength and direction, 
as consistent with our hypothesis. The 
variation between aggregated and 
disaggregated violence, coupled with 
variations among distinct types of 
violence, illuminates the truly complex 
relationship between IPV and contra-
ception use. For example, capturing a 
simple directional association between 
IPV and contraception use may belie a 
nuanced series of factors and processes 
that impact this relationship. Studies 
spanning multiple nations have found 
that women who have recently expe-
rienced IPV were more likely to have 
attempted to use contraception and/
or ask their partners to use a condom, 
but they were also more likely to report 
partner interference with contraception 

Women who reported ever expe-
riencing severe physical violence had 
on average significantly lower odds of 
currently using contraception (OR = 

of reviewed studies exploring IPV and 

studies , together with further analy-
sis of data from this study (published 
elsewhere) suggest that a woman expe-
riencing severe physical violence may 
have (or have had) a husband who uses 
multiple forms of violence to dominate 
all aspects of the spousal relationship, 
including contraception use.

Women who reported ever experi-
encing sexual violence were on average 
significantly more likely to currently use 

finding contrasts with many previous 
studies, including those in Jordan [6,8], 
it adds to a growing body of interna-
tional literature that demonstrates a 
positive association between IPV and 

Additionally, among previous studies 
that disaggregated types of IPV, there 

was evidence from sub-Saharan Africa 
that sexual violence was positively as-

Sexual violence may be the form of IPV 
with the greatest potential to impact 
a woman’s desire to use contracep-
tion, in that each act of violence has 
the potential to result in unplanned 
pregnancy and/or HIV/STIs. Women 
in violent relationships have described 
abusive partners’ indifference to and/or 
sabotage of both male and female con-
traception methods, leaving the woman 
vulnerable to pregnancy and infection 
if they are not able to devise a way to 

Further, research suggests pregnancy 
is not a safeguard against violence, 
and in fact may escalate violence and/
or a husband’s control over his wife 

who experience this form of violence 
may have an increased incentive to use 
contraception to safeguard their sexual 
health and overall wellbeing.

Some study limitations deserve 
consideration. A general challenge of 
secondary data analysis is the inability 
to influence the content of the data col-
lection instrument. The JPFHS instru-
ment was not designed to measure the 
larger social or cultural environment in 
which health outcomes are situated, and 
therefore a potential limitation of this 
study is the absence of broader social 
constructs that may be relevant to the 
present models, such as religiosity and 
normative roles for women. Addition-
ally, we were unable to include some 
potentially relevant covariates in our 
regression models due to hierarchical 
survey question ordering. For example, 
previous studies in both Jordan and 
international settings have found that 
decision-making on contraception use 
often involves women’s male partners 
as either a dominant or cooperative 

-
variate would have been relevant to our 
models, the JPFHS measure on contra-
ception decision-making only captured 
respondents who had reported current 

contraception use. Because women 
who reported no current contraception 
use were not asked about household 
decision-making about not using con-
traception, the covariate was excluded 
from our models.

The present study leads to several 
recommendations. First, the prevalence 
of female contraception use in this sam-
ple supports the idea that the National 
Birth Spacing Programme in Jordan 
has effectively reached many women 

-
strate that this includes many women 
experiencing sexual violence. Because 
many Jordanian women use contracep-
tion, health-facility staff should consider 
incorporating IPV screening as a stand-
ardized component of female sexual 
health care. Health facilities may also 
provide a neutral venue for IPV service 
providers to gain access to women expe-
riencing violence. While there has been 
debate on the use of health facilities 
for IPV screening/intervention, previ-
ous research in Jordanian health clinics 
suggests that when IPV screening is 
context-specific and culturally sensi-
tive, women in violent relationships are 

Jordanian women experiencing severe 
physical violence deserve special con-
sideration. Service providers should be 
aware that these women are less likely to 
be identified via sexual health services, 
as they are less likely to access contra-
ception. Simultaneously, IPV service 
providers who already work with wom-
en experiencing severe physical violence 
should be responsive to this group’s 
limited access to contraception, which 
places them at greater risk for unwanted 
pregnancy and HIV/STIs. Based on our 
findings, women possessing certain so-
ciodemographic characteristics should 
be targeted for IPV and family planning 
outreach: those of lower educational 
and socioeconomic status, in consan-
guineous marriages and living in the 
Badia region. Given previous research 
demonstrating Jordanian men’s views 
on family planning were associated with 
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interventions to change knowledge and 
behaviours related to family planning 
should target men as well.

Future research should include more 
precise measurement and analysis of 
the impact of distinct and sometimes 

concurrent forms of IPV on contracep-
tion use. More exact temporal meas-
urement of the occurrence of IPV and 
contraception use is needed to limit the 
potential for reverse causality. Finally, 
further qualitative research has the po-
tential to better define the association 

mechanisms between IPV and female 
contraception use. In particular, increased 
attention to the social and cultural en-
vironment in Jordan may yield a richer 
understanding of women’s experiences 
with both IPV and contraception use.
Competing interests: None declared.
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Ventilator-associated pneumonia in a teaching 
hospital in Tehran and use of the Iranian Nosocomial 
Infections Surveillance software
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ABSTRACT Ventilator-associated pneumonia is the most common health-care-associated infection in the 
intensive care unit (ICU) and computer-assisted diagnosis and surveillance is called for. The frequency of 
ventilator-associated pneumonia was assessed prospectively during a 6-month period in the ICUs of a teaching 
hospital in Tehran, Islamic Republic of Iran. To determine the accuracy of the Iranian Nosocomial Infections 
Surveillance (INIS) system, patient data were input to the software and compared with physicians’ judgement. The 
frequency of ventilator-associated pneumonia was 21.6%, or 9.96 episodes per 1000 ventilator days. The duration 
of admission to the ICU, duration of mechanical ventilator and number of re-intubations were significantly higher 
in patients who developed pneumonia. The INIS system identified 100% of cases, with no false-positive or false-
negative results. Compared with developed countries, the frequency of ventilator-associated pneumonia was 
high in our ICUs, and INIS software was accurate in diagnosing nosocomial infection.
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Imam Khomeini Hospital, Tehran University of Medical Sciences, Tehran, Islamic Republic of Iran (Correspondence to Sh. Afhami: afhamish@
sina.tums.ac.ir; afhami8@live.com).

Received: 07/05/12; accepted: 15/07/12

1000 9.96 %21.6

%100

Pneumonie associée à la ventilation mécanique dans un centre hospitalier universitaire de Téhéran et 
utilisation du logiciel iranien de surveillance des infections nosocomiales 

RÉSUMÉ La pneumonie associée à la ventilation mécanique est l’infection associée aux soins la plus courante dans 
l’unité des soins intensifs et la pose d’un diagnostic et une surveillance assistées par ordinateur sont nécessaires. La 
fréquence de la pneumonie associée à la ventilation mécanique a été évaluée prospectivement sur une période de 
six mois au sein d’une unité de soins intensifs d’un centre hospitalier universitaire de Téhéran (République islamique 
d’Iran). Pour déterminer l’exactitude du système iranien de surveillance des maladies nosocomiales, les données 
des patients ont été renseignées dans le logiciel et comparées à l’avis des médecins. La fréquence de la pneumonie 
associée à la ventilation mécanique était de 21,6 %, soit 9,96 cas pour 1000 jours de ventilation mécanique. La durée 
du séjour dans l’unité de soins intensifs, la durée de la ventilation mécanique et le nombre d’intubations étaient très 
supérieurs chez les patients qui avaient contracté une pneumonie. Le système iranien de surveillance des maladies 
nosocomiales a identifié 100 % des cas, sans résultats faux-positifs ni faux-négatifs. Par rapport aux pays développés, 
la fréquence des pneumonies associées à la ventilation mécanique était élevée dans les unités de soins intensifs, et 
le logiciel utilisé a été exact dans le diagnostic de l’infection nosocomiale.
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Introduction

Ventilator-associated pneumonia 
(VAP), a pneumonia occurring after 
endotracheal intubation and mechani-
cal ventilation, is the most common 
health-care-associated infection 
(HAI) in intensive care units (ICUs) 
worldwide, with an incidence ranging 

in some specific settings. It is a major 
cause of mortality, morbidity and in-
creased financial burden in patients 

The mortality rate for VAP ranges from 

-
tion is caused by high-risk pathogens 

the duration of hospital stay by approx-

-
eral countries surveillance of HAI has 
become an essential part of infection 
control programmes, especially in the 
ICU, where the risk of infection is high 
[6]. Considering the significant impact 
of VAP, the United States Centers 
for Disease Control and Prevention 
(CDC) strongly recommends that 
surveillance be conducted for bacterial 
pneumonia in ICU patients who are 
mechanically ventilated, in order to 
facilitate identification of trends and 

The use of computers in hospital 
epidemiology and infection control is 
becoming widespread [8] and special-
ized software can aid in the rapid and 
accurate diagnosis of HAI and timely 
initiation of appropriate interventions 
to decrease the rate of HAI includ-
ing VAP. Using a computerized data 
record, a major database load can be 
saved and transferred rapidly, to en-
able comparisons of hospitals for both 
the frequency of HAI and infection 
control programmes. The Iranian No-
socomial Infections Surveillance (INIS) is 
a Microsoft Windows-based program 
with Persian language user interface 
[9]. The input data include: standard 

demographic information (name and 
identifier, age, etc.), length of hospital 
stay, location in the hospital, admis-
sion and discharge diagnoses, surgi-
cal/invasive procedures, device utility 
days (endotracheal tube, intravascular 
catheter, urinary catheter), laboratory 
and pharmacy data. The software can 
analyse the received patient data and 
then adjust and compare the data with 
the CDC’s criteria’s for the diagnosis of 
HAI [9].

Since surveillance data on the 
epidemiology of VAP are limited in the 
Islamic Republic of Iran, a study was 
conducted for the first time to deter-
mine the frequency of VAP and associ-
ated factors and to assess the accuracy 
of the INIS software for the diagnosis of 
VAP in the ICUs of a teaching hospital 
in Tehran.

Methods

Study design
This observational, prospective inci-
dence study was undertaken during a 

general and neurosurgery ICUs of a 
teaching hospital in Tehran, Islamic 
Republic of Iran to assess the incidence 
of VAP (number of episodes per 1000 
ventilation days). This study was ap-
proved by the local research and ethics 
committee, and the need for informed 
consent was waived in view of the obser-
vational nature of the study.

Data collection
In the first part of the study all patients 
who received mechanical ventilation 
were monitored for the development 
of VAP. Patients admitted to the ICU 
who did not receive mechanical ventila-
tion were excluded from the study. The 
demographic data of patients (sex, age, 
underlying medical disease, etc.), and 
number of days of ventilation and ICU 
stay were recorded. Microbiological 
investigations were performed when 
indicated clinically.

VAP was defined according to the 
CDC criteria as the presence of a new 
or progressive and persistent infiltrate, 
consolidation or cavitation on chest 
X-ray after mechanical ventilation, and 

-

(leukocyte count > 11 000 /mm  or 
leukopenia < 4000 /mm ); purulent 
endotracheal secretions; isolation of 
pathogenic bacteria from endotra-
cheal aspiration/blood/pleural fluid; 
and increasing oxygen requirements; 
and clinical pulmonary infection score 
(CPIS) diagnostic criteria (based on 
6 clinical and laboratory variables: 
temperature, leukocyte count, volume 
and purulence of tracheal secretions, 
oxygenation, chest radiographic find-
ings and presence or absence of posi-
tive endotracheal aspiration cultures) 

VAP incidence density per 1000 venti-
lation days was calculated by: (number 
of ventilator-associated pneumonia 
episodes) × 1000 / (number of venti-
lator days).

In the second part of the study, the 
efficacy and accuracy of the comput-
erized surveillance programme was 
evaluated. The data from patients under 
mechanical ventilation were entered 
into the INIS software and this auto-
mated system for the detection of VAP 
was compared against the physicians’ 
judgement.

Analysis
Standard descriptive statistics were 
used to describe the study population. 
Continuous variables were compared 
with the Student t-test for repeated 
measurements. The chi-squared 
and Fisher exact tests were used to 
compare proportions. Continuous 
variables were presented as means 
and standard deviations (SD) and 
categorical variables as numbers and 
percentages. A probability value < 

-
nificant.
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days). The mean number of intubations 

Incidence of VAP and 
associated factors
VAP episodes were diagnosed in 11 

VAP episodes per 1000 ventilator days 
was 9.96 (Table 1). The mean CPIS 
score in VAP patients was 8.00 (SD 

of mechanical ventilation in the gen-

episodes of VAP per 1000 ventilator 
days was lower in the general ICU than 

Results

Background data

eligible patients were monitored for de-

were male, and the mean age of the pa-

Surgery, trauma and medical problems 

-
tients respectively. The mean length of 

duration of mechanical ventilation 

-
cally significant (P

The baseline characteristics of the 

patients with VAP, reintubation (P = 
0.04), the mean number of intubations 
(P
(P -
chanical ventilation (P = 0.04) were 
significantly higher than in patients 
without VAP.

Culture findings
The cultures from endotracheal as-
pirates were positive in 10 patients 
and Staphylococcus aureus was isolated 
from blood cultures of 1 patient. The 

Table 1 Frequency of ventilator-associated pneumonia (VAP) in different intensive care units (ICU) in a teaching hospital in 
Tehran

Location Total no. of 
ventilated 

patients

Patients with VAP Episodes of 
VAP (per 1000 

ventilator days)

Duration of mechanical 
ventilation (days)

No. % Mean (SD) 

Total 51 11 21.6 9.96 21.6 (2.8)

General ICU 40 9 22.5 9.24 24.3 (3.4)

Neurosurgery ICU 11 2 18.2 15.26a 7.5 (2.3)
aP = 0.76, neurosurgery ICU versus general ICU. 
SD = standard deviation.

Table 2 Characteristics of patients with and without ventilator-associated pneumonia (VAP) in intensive care units (ICU) in a 
teaching hospital in Tehran 

Variable VAP +ve (n = 11) VAP –ve (n = 40) P-value Mean difference 
(95% CI)

Mean (SD) age (years) 59.1 (15.2) 51.7 (16.6) 0.43 –

Male/female sex ratio 8/3 27/13 0.74 –

Comorbidity (no. & % of patients)

Yes 7 (63.6) 27 (67.5) 0.81 –

No 4 (36.4) 13 (32.5) – –

Admission diagnosis (No. & % of patients)

Trauma 1 (9.1) 6 (15.0) 0.80 –

Candidate for surgery 7 (63.6) 26 (65.0) – –

Medical problemsa 3 (27.3) 8 (20.0) – –

Mean (SD) length of stay in ICU (days) 40.7 (9.8) 19.0 (2.2) 0.002 21.7 (8.5–34.8)

Mean (SD) duration of mechanical ventilation 
(days) 39.1 (9.5) 16.8 (1.9) 0.04 22.2 (0.8–43.8)

Reintubated (no. & % of patients) 9 (81.8) 19 (47.5) 0.04 –

Mean (SD) no. of intubations 2.4 (0.2) 1.7 (0.1) 0.03 0.7 (0.1–1.3)
aIncluding diabetes, hypertension. 
SD = standard deviation; CI = confidence interval.
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were caused by Gram-negative bacteria 
and the most commonly identified 
organism was Klebsiella spp., isolated 
from 4 cases, followed by Pseudomonas 

Acinetobacter
cases). There was 1 case with Escherichia 
coli and 1 case with polymicrobial VAP 
(Klebsiella spp. and Pseudomonas spp.).

Treatment and outcome
The treatment records showed that 6 

-
-

tients were treated with beta lactam/beta 
lactamase inhibitor drugs (piperacillin/
tazobactam). Vancomycin was adminis-
tered concomitantly with either of these 

Among patients who developed 

INIS software
At the second part of the study, the 
data collected about ventilated patients 
with and without VAP as confirmed 
by infectious diseases physicians were 
compared with the output of the INIS 
software. The computer identified 

positive or false-negative results in the 
identification of cases.

Discussion

At our referral teaching hospital in 
Tehran, VAP was diagnosed in 11 pa-

episodes per 1000 ventilator days was 
9.96. In our study, most cases of VAP 
were caused by Gram-negative bacteria, 

-
tive organisms. The most commonly 
identified organism was Klebsiella spp., 
followed by Pseudomonas spp. and Aci-
netobacter spp., which is similar to the 

Although the incidence of VAP in 
our ICU was not as low as the ICUs of 

ventilator days in ICUs in the United 

reported in many other developing 

of ventilation) [19], Werarak et al. in 

and the results of the International In-
fection Control Consortium (INICC) 

America, Asia, Africa and Europe (over-

depend on the definition, the type of 
hospital or ICU, the population studied 
and the level of antibiotic exposure. The 
lack of consensus regarding the most 
appropriate method to diagnose VAP 
also partly explains why the incidence 
varies widely from one study to another 

The rates of VAP in surgical ICUs 
have been reported to be higher than in 

and neurosurgical ICUs, respectively 

statistically significant difference in the 
incidence of VAP among general and 
neurosurgery ICU patients, which agrees 

showed that reintubation, mean number 
of intubations, mean ICU length of stay 
and mean period of mechanical ventila-
tion were significantly higher in patients 
with VAP than patients without VAP.

Information management is inte-
gral to clinical practice. Clinicians are 
information managers, and in day-to-
day practice of medicine they must ac-
quire, process, store, retrieve and apply 
information. The volume and complex-
ity of patient information has increased 
dramatically, and this has resulted in 

a situation where effective clinical in-
formation management has exceeded 
the cognitive capabilities of the human 
mind. With the availability of admission/
discharge data, laboratory data, pharma-
cy data and radiology data computerized 
and integrated, hospital-wide surveil-
lance of nosocomial infections is pos-

INIS 
program identified all VAP cases, with 
no false-positive or false-negative results, 
and we conclude that this automated 
system can be used as a time-saving sur-
veillance method for rapid diagnosis of 
VAP with minimum human error.

One limitation of this study was 
that qualitative cultures of endotracheal 
aspirates was used for detection of or-
ganisms, which has lower specificity for 
the diagnosis of VAP compared with 
quantitative cultures of respiratory se-
cretions, but the incidence of VAP was 
not as high in our centre as in some 
less developed countries, so this could 
not be a confounding variable. Also, a 
recent systematic review showed that 
quantitative culture results are subject 
to possible sampling variability, and 
there was no evidence that quantitative 
cultures, as compared with qualitative 
cultures, are associated with reductions 
in mortality, length of the ICU stay, 
duration of mechanical ventilation or 
the need to adjust antibiotic therapy 

control team should become familiar 
with data acquisition and analysis on a 
desktop computer [8]. Compared with 
developed countries, the frequency of 
ventilator-associated pneumonia was 
high in our ICUs, and appropriate sur-
veillance methods are necessary to de-
crease VAP in ICUs. INIS is an accurate 
system for diagnosis of VAP.
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Report

Communicable diseases in the Eastern 
Mediterranean Region: prevention and control 
2010–2011
Z. Haq,1 J. Mahjour 2 and W. Khan 2

ABSTRACT One-third of all morbidities and mortalities in the Eastern Mediterranean Region are attributed to 
communicable diseases. A continued situation of war and conflict, and growing political unrest in the Region, 
coupled with factors such as travel and migration, and insufficient infrastructure and inadequate technical and 
managerial capacity of the programmes are the major challenges. Despite these challenges, the Region continued 
making progress towards the elimination of specific diseases such as lymphatic filariasis, measles, malaria, 
schistosomiasis and dracunculiasis during 2010–11. Coverage for vaccine-preventable diseases was enhanced. 
Preparedness and response to emerging (e.g. dengue fever in Pakistan and Yemen) and re-emerging (e.g. cholera 
in Sudan) infections was improved. The Region has continued its efforts for controlling tuberculosis and curbing 
HIV/AIDS. Looking ahead, the Region aims to improve surveillance and response capacities, legislation issues, 
coordination, bio-risk and bio-security and quality management in the coming years.
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Maladies transmissibles dans la Région de la Méditerranée orientale : prévention et lutte, 2010–2011

RÉSUMÉ Un tiers de l'ensemble des morbi-mortalités dans la Région de la Méditerranée orientale sont imputables 
aux maladies transmissibles. Une situation continue de guerres et de conflits, des troubles politiques croissants dans 
la Région, associés à des facteurs tels que les déplacements et la migration et une infrastructure insuffisante ainsi 
qu’une capacité gestionnaire et technique inadaptée des programmes représentent les principales difficultés. Malgré 
ces difficultés, la Région a continué à progresser vers l’élimination de maladies spécifiques telles que la filariose 
lymphatique, la rougeole, le paludisme, la schistosomiase et la dracunculose en 2010–2011. La couverture pour les 
maladies évitables par la vaccination a été élargie. La préparation et la riposte aux infections émergentes (telles que 
la dengue au Pakistan et au Yémen) et réémergentes (comme le choléra au Soudan) ont été améliorées. La Région a 
poursuivi ses efforts pour lutter contre la tuberculose et endiguer l’épidémie de VIH/sida. En perspective, la Région 
vise à améliorer les capacités de surveillance et de riposte, les questions de législation, la coordination, le risque et la 
sécurité biologiques ainsi que la gestion de la qualité dans les années à venir.
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Introduction 

deaths are attributed to communicable 
diseases [1]. Among these, according 
to the World Health Organization 
(WHO) global burden of disease 

-
rican Region contributes the highest 

the Eastern Mediterranean and South-
East Asia Regions, each contributing 

-
tively smaller size of the population, the 
number of deaths in the Eastern Medi-
terranean Region (EMR) attributed 
to communicable diseases is huge. For 
this reason, communicable diseases are 
estimated to be responsible for around 
one-third of all deaths and illnesses, 
and pose a major impediment to the 
social and economic well-being in the 

The WHO Regional Office for 
the Eastern Mediterranean Region 
(EMRO) works with country pro-
grammes to address the challenge of 
communicable diseases. The Division 
of Communicable Disease has articu-
lated following 6 visions for controlling 
communicable diseases in EMR: 

-
tion of specific diseases;

areas;

for every childhood disease for every 
child;

epidemic;

-
-

nation;

emerging disease threats.
To document its progress, the Di-

vision of Communicable Disease at 

entitled Communicable diseases in the 

Eastern Mediterranean Region: preven-
tion and control 2005–2009 
landmarks during this period included 
achievement of routine vaccination 

-
cline in measles and elimination of 
this disease in 8 countries, provision of 
antiretroviral medicine free of charge 
to people living with HIV/AIDS in all 
countries, achievement of a tuberculo-

-

preparedness and response to emerg-
ing and re-emerging diseases. Various 
challenges were also described, which 
included increased travel, trade and mi-
gration, and inadequate infrastructure 
and capacities in some countries of the 

Continuing the dissemination of 
its progress along the same lines, the 
Division of Communicable Disease 
recently published a new report enti-
tled Communicable diseases in the Eastern 
Mediterranean Region: prevention and 
control 2010–2011 [4]. Referring to 
the 6 visions, this most recent report 
describes the achievements during 

plans to address these challenges and 
take the process forward. 

Achievements 
during 2010–2011

-
tinued making progress towards the 
elimination of specific diseases such as 
lymphatic filariasis, measles, malaria, 
schistosomiasis, vaccine preventable 
diseases and the eradication of dracun-
culiasis. The guinea worm (dracuncu-
liasis) now exists virtually only in South 
Sudan, where the number of cases 

-
est contributor to the leprosy burden 
worldwide. All countries in the Region 
have eliminated leprosy, i.e. achieved a 

prevalence of 1 per 10 000 population 
or less, except in South Sudan where 

strides towards its elimination. 
The number of confirmed measles 

cases decreased from about 88 000 in 

average of measles-containing vaccine 
coverage, based on reported data, in-

doses of diphtheria-tetanus-pertussis 
-
-

tries. Based on national reported data, 

Bahrain, Egypt, Islamic Republic of Iran, 
Iraq, Jordan, Oman, Palestine, Syrian 
Arab Republic and Tunisia reported a 
measles incidence close to or less than 1 

Significant improvements were seen 
in countries targeting malaria elimina-
tion, including the Islamic Republic 
of Iran, Iraq and Saudi Arabia, which 

malaria elimination interventions. Pres-

and are targeting malaria control.
H1N1 pandemic influenza cases 

were reported in all countries of the 

the countries in EMR have developed 
national pandemic influenza vaccine 
deployment plans.  High-income 
countries had access to the pandemic 
influenza vaccine soon after its produc-
tion. Other countries had access to this 

through national procurement or dona-
tion. The Regional utilization rate of 
the accessed H1N1 pandemic influ-

that introduced Haemophilus influen-
zae type B vaccine, pneumococcal and 
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rotavirus vaccines in the Region are now 

The EMR also continued its efforts 
towards controlling tuberculosis (TB) 
and curbing the epidemic of HIV/
AIDS. The communicable disease sur-
veillance and reporting made significant 
efforts towards improving surveillance 
and reporting in the Region, while re-
search and advocacy helped countries 
build scientific evidence and enhance 

the estimated number of people living 

overall HIV prevalence in the Region is 

the mainstay of treatment, and coverage 

The incidence of TB has been de-

-
cant decline in the Regional prevalence 
and mortality rates has also been re-

achieved the Stop TB and Millennium 
Development Goal targets in halving 
TB mortality as compared to 1990. The 
treatment success rate of smear-positive 

for 4 successive years.

suspected disease outbreaks from 16 
countries were confirmed after follow-

outbreaks, including chikungunya/den-
gue in Yemen, acute watery diarrhoea/
cholera in Somalia, viral conjunctivitis 
in Sudan and Lebanon, and dengue 
in Pakistan. Most of these were small 
outbreaks that were detected early and 
contained rapidly by the countries, with 
support from WHO country offices. 

Challenges 

continued situation of war and conflict 

and growing political unrest in EMR. 
However, insufficient infrastructure 
and inadequate technical and manage-
rial capacity of the immunization pro-
grammes in some countries are still at 
the top of the list of challenges, causing 
an inability to deal with multiple priori-
ties of meeting control, elimination and 
eradication targets [4]. 

For malaria control, low coverage 
of diagnostic facilities for confirmation 
of malaria, weak malaria surveillance, 
limited capacity for developing a com-
prehensive plan for monitoring, preven-
tion and management of insecticide 
resistance and limited preparedness to 
deal with natural and man-made dev-
astations such as floods and civil unrest 
are current challenges. For vaccine-pre-
ventable diseases the main hindrances 
in achieving the immunization targets 
continue to be the emergency situa-
tions, varying technical and managerial 
capacity, varying strength of the health 
systems, the multiple priorities and in-
sufficient government financial alloca-
tions, and low community awareness 
and attitudes towards vaccine.

In TB control, identifying missing 
cases and improving case-detection 
rates through strengthening collabo-
rative activities in the health and TB 
sector is a huge challenge. Moreover, 
establishing national reference labora-
tories, ensuring treatment of multidrug 

are also important. Insufficient or un-
reliable information on the extent and 
local trends of the HIV epidemic, low 
national commitment and domestic 
investment in HIV programmes, and 
inadequate approaches to the delivery 
of prevention services for at-risk popula-
tions and delivery of care and treatment 
services for people living with HIV are 
challenges faced by programmes work-
ing on HIV/AIDS.

For emerging and re-emerging 
infections, the main issues identified 
are weak surveillance systems for early 
detection of outbreaks and inadequate 
manpower and resources needed for 

the response in most of the countries. 
The wide variability in the surveillance 
capacities of the WHO Member States 
necessitates sustained technical support 
to them from EMRO. Disruption of 
health systems due to complex emer-
gencies and political instability in some 
of the countries of the Region pose con-
tinuous challenges for early detection of 
diseases with epidemic and pandemic 
potential. 

Way forward

According to the International health 
regulations
promoting surveillance and response 
capacities, points of entry capacities, 
legislation issues, coordination among 
various national key partners, bio-risk 
and bio-security and quality manage-

Strengthening routine vaccination 
coverage (especially in countries with 

to be the top priority. The Region will 
focus on improving national managerial 
capacity and human resource capacity 
building, empowering decision-making, 
and supporting countries to reach 
unreached targets through various 
evidence-based approaches. Strength-
ening the monitoring and evaluation 
systems to use data for action will be 
among the priority activities. Similarly, 
strengthening the Regional surveillance 
networks in order to generate data nec-
essary on new vaccines introduction 
will be another important step.

EMR aims to improve TB notifica-
tion and case-detection rates through 

-
tives and TB notification, certifying sur-
veillance and supporting e-surveillance, 
active case-finding among high-risk 
groups including people living with 
HIV/AIDS, strengthening the labora-
tory networks and implementing new 
diagnostic techniques. Policies will 
be revised for HIV testing to cover 
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high-risk rather than low-risk popula-
tions, and strategies and service delivery 
models will be developed to increase 
coverage of high-risk populations with 
prevention and care services and decen-
tralization of these services. 

EMRO will work closely with 
countries to identify and address gaps 
in identifying and addressing emerging 
and re-emerging infections. Specifically, 
it will continue to support strengthen-
ing of national surveillance systems for 

communicable diseases and to promote 
the syndromic surveillance and inte-
grated disease surveillance approach, 
with a strong early warning mechanism 
for early detection and timely response 
in case of outbreaks. 
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Strategic approach to control of viral haemorrhagic 
fever outbreaks in the Eastern Mediterranean Region: 
report from a regional consultation
M.R. Malik,1 H.E. El Bushra,2 M. Opoka,1 P. Formenty,3 R. Velayudhan 4 and S. Eremin 5

ABSTRACT The viral haemorrhagic fevers (VHF) are a growing public health threat in the Eastern Mediterranean Region. 
Nearly all of them are of zoonotic origin. VHF often cause outbreaks with high fatalities and, except for yellow fever, 
currently there are no specific treatment or vaccination options available. In response to this growing threat, the Regional 
Office for the Eastern Mediterranean of the World Health Organization convened a technical consultation in Tehran 
on 27–30 November 2011 to review the current gaps in prevention and control of VHF outbreaks in the Region. The 
meeting recommended a number of strategic public health approaches for prevention and control of VHF outbreaks 
through synergizing effective collaboration between the human and animal health sectors on areas that involve better 
preparedness, early detection and rapid response. Implementation of these approaches would require working together 
with vision, commitment and a sense of purpose involving partnerships and cooperation from all relevant sectors.
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Approche stratégique pour lutter contre les flambées de fièvre hémorragique virale dans la Région de la 
Méditerranée orientale : rapport d’une consultation régionale

RÉSUMÉ Les fièvres hémorragiques virales représentent une menace croissante pour la santé publique dans la 
Région de la Méditerranée orientale. Elles ont presque toutes une origine zoonotique. Les fièvres hémorragiques 
virales se propagent souvent sous forme de flambées entraînant une forte mortalité et, à l'exception de la fièvre 
jaune, il n’existe actuellement pas de traitement spécifique ni de vaccin. En réponse à cette menace croissante, le 
Bureau régional de l’OMS pour la Méditerranée orientale a convoqué une consultation technique à Téhéran du 27 au 
30 novembre 2011 afin d’examiner les lacunes du moment dans la lutte contre les flambées de fièvre hémorragique 
virale et leur prévention dans la Région. À l’issue de la réunion, les participants ont recommandé un certain nombre 
d’approches stratégiques en santé publique pour la lutte contre les flambées de fièvre hémorragique virale et 
leur prévention au moyen d’une collaboration efficace et apportant une synergie entre les secteurs de la santé 
humaine et de la santé animale dans des domaines nécessitant une détection précoce, une meilleure préparation 
et une réponse rapide. La mise en œuvre de ces approches appelle un travail conjoint impliquant une vision, un 
engagement et une détermination associant plusieurs partenariats et coopérations entre les secteurs concernés.
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Introduction

Viral haemorrhagic fevers (VHF) refer 
to a group of illnesses that are caused by 
several distinct families of viruses. While 
some of the haemorrhagic fever viruses 
cause relatively mild infection, many 
of these viruses can cause severe, life-
threatening disease outbreaks with mul-
tiple haemorrhagic manifestations [1]. 
The viruses causing VHF have different 
modes of transmission and often there 
is a high risk of health-care-acquired 
infection. The VHF are a major concern 
to global health owing to their epidemic 
potential, high case fatality ratio and the 
absence of specific treatment and vac-
cines available to control their spread 
(with the exception of the yellow fever 

Human infections with VHF have 
occurred frequently in the Eastern 
Mediterranean Region (EMR) in the 
past, often in epidemic proportions. 
During the last decade, VHF outbreaks 

Ebola haemorrhagic fever outbreak re-

the only VHF outbreak in the region 
that was caused by a virus (filovirus) 
belonging to the family Filoviridae [4]. 
Other haemorrhagic fever outbreaks 
reported in the Region were caused 
by arthropod-borne viruses belonging 
to the family Bunyaviridae and Fla-
viviridae. These included Alkhurma 
haemorrhagic fever in Saudi Arabia 

(dengue haemorrhagic fever) in Dji-
bouti, Pakistan, Saudi Arabia, Somalia, 

year either sporadically or in localized 
–Congo 

haemorrhagic fever in Afghanistan 
[9], Islamic Republic of Iran [10], 

both endemic and epidemic patterns. 
Apart from causing high numbers of 
human infections and deaths, these 

VHF have frequently led to health-
care-associated transmission among 
health-care workers in health facilities. 
In light of the increasing trend, fre-
quency and expansion of geographic 
distribution of VHF in the Region, the 
Eastern Mediterranean Regional Of-
fice of the World Health Organization 
(WHO) invited a group of experts to a 
technical consultation meeting held in 
Tehran, Islamic Republic of Iran from 

this meeting was to define intervention 
strategies and public health approaches 
for prevention and control of VHF 
outbreaks in the Region. This paper 
summarizes the strategic public health 
approach that came out as a result of 
this consultation as well as the chal-
lenges the countries are facing in the 
Region for their effective control.

Consultation process

Public health representatives from the 
countries that are frequently affected by 
VHF outbreaks in the Region attended 
this meeting along with a group of 
WHO experts from the disciplines of 
entomology, epidemiology, virology 
and laboratory science, social mobiliza-
tion and communication, infection con-
trol, clinical management and veterinary 
epidemiology. The experts from WHO 
had considerable field experience in 
managing VHF outbreaks in the past. 
Seven functional domains, representing 
the overarching public health compo-
nents for prevention, detection and 
control of VHF outbreaks were selected 
and discussed in the meeting (Box 1). 

in the discussions and group work of 
each of the functional domains. Each 
domain was introduced by a subject 
matter expert, discussed in the plenary 
session, and afterwards specific issues 
related to gaps and constraints in public 
health control measures were probed 
in the group work by the participants 
using scripted templates. At the end of 

the group work, specific recommenda-
tions on public health control measures 
related to the functional domain were 
formulated in the plenary through an 
informed debate which was facilitated 
by the subject matter expert. The rec-
ommendations from each of the func-
tional domains were later synthesized, 
and final agreement on the interven-
tion strategies was achieved through 
review of the existing gaps in control 
measures, the current evidence base, the 
public health value of each of the recom-
mended strategies and the feasibility of 
implementation of the recommended 
strategies in the countries where these 
diseases are endemic.

Seven main strategic public health 
approaches were thus identified for ef-
fective prevention and control of VHF 
in the EMR.

1. Improving surveillance for 
early detection of disease 
threats in humans
As most of the VHF are of zoonotic 
origin, with reservoirs in animals or/
and in arthropods, and the occurrence 
of such diseases in humans often cannot 
be precisely predicted, investigation at 
the first sign of emergence of a new 
disease in animals is particularly im-
portant to detect early any health risk 
and mitigate its public health impact 
in humans. As such, the integration 
of human and animal health surveil-
lance systems is critical through timely 
gathering and analysis of animal disease 
data that will enhance early detection of 
potential infections in humans. The use 
of information technology will help in 
designing tailored approaches for shar-
ing these surveillance data in real-time 
and could reduce the time to detect 
VHF outbreaks and accelerate control 
and prevention.

2. Strengthening laboratory 
diagnostic capacities for novel 
pathogens
Laboratory services would be more 
effective in early detection of any VHF 
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infection control precautions includ-
ing isolation of patients when needed. 
Standardization of the treatment 
protocol should be backed up with 
training of health-care workers on case 
management and infection control 
measures as well pre-positioning of 
strategic supplies. As the clinical mani-
festations of some arboviral diseases 
often clinically resemble each other, 
thus leading to confusion and misdiag-
nosis by health-care workers, the use of 
a clinical decision algorithm for acute 
febrile illnesses with a more sensitive 
case definition will be useful for early 
detection of any suspected cases. Use 
of such a decision tree will help in guid-
ing initial therapeutic decisions and 
trigger the protocol steps for further 
laboratory diagnosis and follow-up.

4. Building effective 
collaboration between animal 
and human health sectors
As it is difficult to predict when or 
where the next VHF outbreak will 
emerge, close collaboration between 
veterinary and public health special-
ists is important. The goal of this 
intersectoral collaboration would be 
to enhance inter-personal and inter-
organizational communication. An 
inter-agency taskforce can lead this 
process of fostering collaboration 
through regular exchange of scientific 
information proactively between the 

joint field investigation and share 

outbreak when there is a common and 
agreed communication protocol for 
sharing laboratory surveillance data 
between animal and human health 
sectors in real-time. In addition, a 
mechanism needs to be put in place 
for sharing of laboratory investigation 
data within the health sector, princi-
pally between the disease surveillance 
and the clinical services departments. 
Establishing laboratory networks both 
within and outside the countries will 
enhance rapid transfer and shipment 
of specimens for timely diagnosis of 
VHF.

3. Improving case 
management and infection 
control
To ensure preparedness of health care 
facilities to VHF outbreaks, an infec-
tion prevention and control program 
should be implemented before an 
outbreak strikes, with the standard 
precautions as an essential compo-
nent. Standard precautions should 
be used in the care and treatment of 
all patients irrespective of their per-
ceived or confirmed infectious status. 
If consistently applied, the standard 
precautions would help prevent most 
transmission through exposure to 
blood and body fluids before VHF 
is recognized. Development and im-
plementation of a standard protocol 
for clinical case management of VHF 
will allow management of cases ap-
propriately, maintaining additional 

institutional resources within a coor-
dinated framework of partnerships 
and agreement for the One Health 
concept. This would synergize effective 
prevention and control efforts at the 

5. Integrating vector control 
management
An integrated vector control manage-
ment (IVM) approach should be 
considered for all arthropod-borne 
viruses as the most rational decision-
making process to optimize the use of 
resources for effective vector control. 
The IVM strategy is based on evidence 
and integrated management of mos-
quito vectors including rodents, and 
promotes the use of a range of interven-
tions, either alone or in combination, 
which are selected on the basis of local 
knowledge about the vectors, diseases 
and disease determinants. IVM would 
therefore be the most effective strategy 
for the control of vectors including ro-
dents that are responsible for transmis-
sion of a number of arthropod-borne 
viral haemorrhagic fevers. As a first step, 
countries need to carry out a detailed 
mapping of the vectors and their breed-
ing sites to identify the spatio-temporal 
distribution of the vector species. Such 
information may be useful for targeting 
control measures for breeding sites 
during the inter-epidemic period. The 
vector control measures should seek 
to reduce the potential breeding sites 
of adult mosquito populations or their 
interactions with human below that 
which can sustain an epidemic. Setting 
up a sentinel site for entomological 
surveillance in areas of high vector 
densities and integrating it with that 
of epidemiological and viral surveil-
lance systems can provide meaningful 
information through reporting of unu-
sual clusters of acute febrile illnesses, 
a suddenly rise in vector density or a 
fortuitous isolation of a novel arbovi-
rus. Such information can be helpful to 
understand the anticipated, prevailing 
or evolving risk.

Box 1 Functional domains for discussion at the Eastern Mediterranean Region 
technical consultation on viral haemorrhagic fever

Surveillance, early warning and forecasting

Laboratory and diagnostics services

Case management and infection control

Coordination and collaboration

Vector control and mapping

Social mobilization

Epidemic preparedness and response
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6. Reducing transmission 
through social and 
behavioural interventions
The success or failure of interrupting 
the transmission chain for most of the 
VHF, especially those involving inter-
mediate vertebrate hosts, will rely on the 
relevance of the behavioural response 
of the exposed populations. To design 
appropriate social and behavioural in-
terventions for VHF, the community’s 
risk perception and how this relate to 
actual or intended behaviour, socio- or 
psycho-cognitive factors that character-
ize the exposed population’s behaviour 
and the cultural factors that influence 
protective factors and sustainability of 
adherence to protective behaviour will 
need to be considered.

7. Developing epidemic 
preparedness and response 
capacities for VHF
The main strategy should begin with de-
veloping a national plan involving all im-
portant stakeholders. The plan should 
consider developing a geographic map 
of the distribution of VHF occurring in 
the countries using geographic infor-
mation systems and other information 
technologies, and conducting a detailed 
risk assessment. Furthermore, areas at 
risk for expansion of VHF should also 
be identified. Human, animal and vec-
tor surveillance should be strengthened 
and if possible integrated with data and 
shared, so that vital information on risks 
are exchanged on a regular basis between 
the partners through a well-coordinated 
mechanism. The plan should encom-
pass pre-positioning of drugs and other 
strategic supplies (investigation kits, 
personal protective equipment, etc.), 
development of appropriate guidelines 
and standards to measure the effective-
ness of response operations and public 
education programmes aimed at limit-
ing exposure to risk. Setting up a multi-
disciplinary coordinating body to foster 
collaboration and integration between 
all partners and to guide, lead and pro-
vide emergency response operations 

during an outbreak would be the key for 
a successful epidemic preparedness and 
response plan.

Discussion

In recent times, emerging infectious dis-
eases including the VHF have become 
of increasing concern. The occurrence 
and spread of VHF has been facilitated 
by the increased volume of international 
travel, including transboundary mass 
population and livestock movements 

As the world is becoming increasingly 
interconnected, VHF in one country 
can potentially constitute a threat to 
global health security. Globalization 
has resulted in the unparalleled passage 
of people, animals and goods across 
national borders, which in turn has 
fuelled the international spread of infec-
tious diseases. Many of the VHF are 
transboundary zoonotic diseases; they 
spread across borders from their origin 
to impact on trade, commerce, tourism 
and consumer confidence with devastat-
ing economic consequences. Therefore, 
regional cooperation and cross-border 
collaboration in terms of timely sharing 
and exchange of key information on 
animal and human diseases such as the 
VHF will enhance better prevention and 
control of these diseases.

The experiences drawn from EMR 
countries have shown that most of the 
VHF outbreaks have occurred in re-
mote areas, making it sometimes impos-
sible to provide public health services to 
these hard-to-reach populations. The 
detection and diagnosis of the disease 
has been considerably delayed due to 
difficulties in deploying teams for field 
investigation, lack of appropriate and 
safe sample shipment mechanism, lack 
of appropriate laboratory diagnostic 
facilities on-site or in-country, and insuf-
ficient capacities of the countries to 
plan, mobilize and implement appropri-
ate control measures in such settings 
and to monitor the progress of control 

measures in geographically dispersed 
areas. The detection of these disease 
threats require functional sub-national 
surveillance capacity and therefore the 
need for investing in strengthening 
subnational outbreak surveillance and 
response capacities in the countries fre-
quently affected by these diseases.

Most novel viral pathogens causing 
haemorrhagic fevers that have emerged 
or re-emerged worldwide in humans 
originated from animals (specifically 
wildlife) or from products of animal 
origin. Knowledge of extra-human 
reservoirs of these pathogens remains 
essential for understanding the epide-
miology and potential control measures 
of these zoonotic diseases.

The EMR meeting outlined above 
recognized that there is inadequate 
transparency regarding timely reporting 
of VHF to WHO or any other inter-
national agency that is mandated to 
investigate and respond appropriately 
for global health security. Often medical 
authorities in the countries deny the 
existence of human cases, making it dif-
ficult for these agencies to understand 
the epidemiology, disease progression 
and use the opportunity to understand 
which methods work and do not work 
for control of these diseases in different 
settings.

In the light of some of the chal-
lenges identified in the meeting, the 
participants acknowledged that another 
strategic approach that merits attention 
is strengthening cross-border collabora-
tion, such as the mechanisms estab-
lished between the Islamic Republic 
of Iran, Iraq, Pakistan, Afghanistan and 
WHO for cross-border surveillance, 
and creating a roster of experts in differ-
ent fields and areas of expertise. As the 
meeting recognized that the affected 
countries in the Region vary significant-
ly in terms of their public health capac-
ity to respond to outbreaks and also to 
prevent and control these infectious 
diseases, a comprehensive inventory of 
Regional resources and development 
of networks for surveillance, infection 
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control and laboratory diagnostic at na-
tional and regional levels will greatly im-
prove Regional capabilities to respond 
to any VHF disease outbreak in the 
EMR with mobilization of appropriate 
and skilful medical, public health and 
scientific resources and expertise. Such 
mechanisms will enhance the public 
health preparedness and readiness of 
the Region.

Conclusion

A number of challenges were identified 
that exist in many countries in the EMR 
for prevention and control of VHF 

magnitude of these threats, a strategy 
to protect public health against VHF 
outbreaks through appropriate preven-
tion, preparedness, early detection and 
control measures were considered 
of paramount importance. The strat-
egy should encompass improvement 
in surveillance, laboratory diagnosis, 
integrated vector control, social and 
behavioural interventions, clinical and 
infection control practices for the VHF 
case management, as well as promot-
ing cross-border collaboration between 
neighbouring countries and strength-
ening inter-agency and cross-sectoral 
collaboration between the animal and 
human health sectors. The prevention, 
control and mitigation of public health 
threats from emergent infectious dis-
eases such as those of the VHF remain 
a critical challenge for health security in 
the region. The way forward will require 
collaboration from all partners with stra-
tegic vision, commitment and a sense 
of purpose to address these perpetual 
health risks in the EMR. International 
organizations, including WHO, need to 
take a leading role in coordinating and 
streamlining technical support that may 
be required for implementation of these 
strategic directions to ensure health 
security in the Region.
Competing interests: None declared.

Organizational challenges

Poor level of awareness among policy and decision-makers about the serious 
nature of the disease.

Presence of other competing health priorities that often take precedence.

Being zoonotic in nature, control of VHF is mostly dependent on its control 
in animal reservoirs.

Lack of transparency of countries in reporting outbreaks, and countries’ 
denial of the existence of human cases.

Poor level of inter-sectoral collaboration and cooperation between public 
health and veterinary health authorities.

Lack of integration between human and veterinary medicine for exchange of 
epidemiological and laboratory surveillance data of the animal and human 
health sectors.

Absence of cross-talk within the health sector between the surveillance, clini-
cal services and laboratory services departments.

Diagnosis and detection

Occurrence of VHF in remote areas makes it impossible to provide services 
rapidly to hard-to-reach populations.

Lack of laboratory diagnostic capabilities in countries to detect novel viral 
pathogens.

Difficulties in international transfer of samples for logistic and economic 
reasons.

Difficulties in conducting field investigation in remote areas where most of 
the VHF occur.

Lack of clear understanding of the epidemiology and disease manifestations 
of VHF.

Problems in differential diagnosis due to the clinical symptoms of many of 
VHF resembling each other and often overlapping.

Control and interruption of transmission

Insufficient capacities of countries to plan, mobilize and implement appro-
priate control measures.

High probability of nosocomial transmission of some of the filo- and arbovi-
ral haemorrhagic fevers in health-care settings.

Poor application of strict barrier nursing and other appropriate infection 
control measures in health-care facilities.

Lack of information on high-risk behaviours, including cultural and social 
factors, that are associated with risk of transmission of VHF.

Inappropriate or inadequate vector control operations.

Lack or insufficient evidence on some of the public health control measures.

Box 2 Challenges for prevention and control of viral haemorrhagic fevers (VHF) in 
the Eastern Mediterranean Region
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A case of vocal tic: an unusual presentation of neurobrucellosis

1. Bahyan GI et al. A case of vocal tic: an unusual presentation of 
neurobrucellosis.  Eastern Mediterranean Health Journal, 2013, 
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e228–235.
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Professor Mahmood Dhahir Al-Mendalawi, MB, CH.B, DCH, FICMS (Paediatrics)
Department of Paediatrics, Al-Kindy College of Medicine, Baghdad University, Baghdad, Iraq (mdalmendalawi@yahoo.com).

Sir,
With reference to the interesting case 
report by Bayhan et al. [1], Turkey has 
not been able to eradicate brucellosis, 
which remains a major public health 
problem although almost a century 
has gone by since its first description in 
the country. Despite being endemic, 
brucellosis remains under-diagnosed 

-
ing a multi-system disease, brucellosis 
should be included in the differential 
diagnosis of any clinical presentation 
in areas endemic with brucellosis and, 
therefore, suitable laboratory tests 
should be done to confirm diagnosis. 

The diagnosis of neurobrucellosis in 
the studied patient by Bayhan et al [1] 
was considered late, clinically-based 
and supplemented by only one in-
conclusive positive laboratory test. 
This is clear as Bayhan et al. [1] stated 
in their report that the final diagnosis 
of neurobrucellosis was established 
by positive testing for serum brucella 
IgM, the history of raw milk inges-
tion and the rapid response to a spe-
cific anti-brucella treatment protocol. 
Surprisingly, other laboratory tests 
included in the diagnostic algorithm 
of brucellosis were negative, notably 
serum rose Bengal test, standard tube 

agglutination (STA) test and the bru-
cella Coomb test. I presume that the di-
agnosis of neurobrucellosis could have 
be made earlier and conclusively in 
Bayhan et al’s study [1] if they had ap-
plied the following conclusive labora-
tory criteria which have been shown to 
help early diagnosis of neurobrucellosis 
and differentiation from other central 
nervous system involvement in regions 

include the isolation of Brucella spp. 
from cerebrospinal fluid (CSF) and/
or CSF STA test ≥ 1/40, lymphocytic 
pleocytosis, increased protein in CSF 

Author response

In areas endemic for Brucella 
melitensis, such as Turkey, children 

The prevalence and pattern of 
complications depend on the strain 
of brucella, the duration of the dis-

Neurobrucellosis is an uncommon 
complication of paediatric brucel-
losis and there are few paediatric 
neurobrucellosis series reported in 

-
robrucellosis in paediatric patients 

Unusual presentations of pae-
diatric neurobrucellosis have been 

syndrome [8,9], epileptic seizures 
and aggressive mood, intracranial 

-
pairment and unilateral hearing loss 
[14].

We reported a case of vocal 
tic as an unusual presentation of 

neurobrucellosis in an 11-year-old 
-

ments of Professor Al-Mendalawi 
regarding the absence of the classical 
diagnostic findings of neurobrucel-
losis in the studied patient. However, 
it has been reported that there are 
many discrepancies in the diagnostic 
criteria of neurobrucellosis [11]. We 
think that this is especially true for 
paediatric neurobrucellosis. It has 

-
cal tests should be combined to avoid 
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false negative results  [16]. Usually, 
the standard tube agglutination test 
(SAT) is used for a first screening and 
complement fixation or Coombs test 
will confirm its results. As brucella en-
zyme immunoassays are more sensi-
tive and specific than other serological 
tests, they may replace them step by 

cases of neurobrucellosis, serum SAT 

and serum Coombs test was negative 

cerebrospinal fluid SAT was nega-

of the patients [18]. In our case, the 
serum rose Bengal test, SAT and bru-
cella Coombs test of the patient were 
all negative and the final diagnosis of 
neurobrucellosis was established by 
positive testing for serum brucella IgM. 

Recently, Kesav et al. reported a case of 
neurobrucellosis which was diagnosed 
in the absence of facilities of CSF bru-
cella agglutinin estimation and they 
emphasized that was because of the 
need for early diagnosis and treatment 
of neurobrucellosis [19]. In cases hav-
ing protean symptoms of neurobrucel-
losis as our case did, a high index of 
suspicion for brucellosis is required in 
patients from endemic areas.

Gulsum Iclal Bayhan and Gonul Tanır
Department of Paediatric Infectious Diseases, Dr Sami Ulus Maternity and Children’s Health and Diseases Training and Research 

Prehypertension among young adult females in Dammam, Saudi Arabia

Sir,
I found the article entitled “Pre-
hypertension among young adult 
females in Dammam, Saudi Arabia” 
quite intriguing and informative [1]. 
I believe that similar conditions of 

in the adult female population of 
Pakistan, leading to cardiovascular 
and metabolic complications. 
Keeping in view the magnitude and 
diversity of the problem [4], the key 
contributing factors associated with 

and contributing to this condition 
should be analysed, in order to con-
struct an effective intervention by 
the health care authorities. Aware-
ness regarding unhealthy lifestyles, 
dietary habits and lack of physical 
activity should be generated at the 



EMHJ

900

1. Koura et al. Prehypertension among young adult females in 
Dammam, Saudi Arabia. Eastern Mediterranean Health Jour-
nal, 2012, 18(7):728–734. 

2. Nanan DJ. The obesity pandemic—implications for Pa-
kistan. Journal of the Pakistan Medical Association, 2002, 
52:342–346.

References

3. Jafar TH. Women in Pakistan have a greater burden of clinical 
cardiovascular risk factors than men. International Journal of 
Cardiology, 2006, 106(3):348– 354.

4. Yusuf S, Ounpuu S. Tackling the growing epidemic of car-
diovascular disease in South Asia. Journal of the American 
College of Cardiology, 2001, 38(3):688–689.

Nusrat Bano
Ziauddin College of Pharmacy, Ziauddin University, Karachi, Pakistan (Correspondence to: nusratbano@hotmail.com).

local and international level by or-
ganizing conferences highlighting 
the issue of women’s lifestyles and 

health conduct. A special edition of 
your prestigious Journal, incorporat-
ing reports and studies exploring the 

issue, may act as a trigger to further 
discussion and research on the sub-
ject.
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