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1Regional Director, WHO Regional Office for the Eastern Mediterranean, Cairo, Egypt

Editorial

Five years in action: strengthening public health in 
the Eastern Mediterranean Region and beyond
Ala Alwan 1

Five years ago I was appointed as the 
World Health Organization (WHO) 
Regional Director for the Eastern 
Mediterranean by the WHO Executive 
Board, during its 130th Session (1). 
When I addressed the Executive Board 
following my formal appointment, I 
pledged that the Regional Office would lis-
ten to and support Member States as well as 
build on their experiences. In fulfilling this, 
I set out my term undertaking, in close 
collaboration with Member States, a 
comprehensive situation analysis of the 
key challenges to health and develop-
ment in the Region (2). Consensus 
was reached on five strategic priorities 
that became the focus of WHO’s work 
in the Region over the next five years. 
These priorities were later endorsed 
during the 59th Session of the WHO 
Regional Committee for the Eastern 
Mediterranean (3). This was the first 
step, throughout the five-year term, to 
engage actively with Member States on 
issues of national, regional and global 
concern. 

In my speech, I also promised to steer 
the Regional Office with a clear strategy 
and concrete plans to monitor and promote 
health, and to promptly and effectively re-
spond to key challenges. Together with 
Member States and a remarkable group 
of top international and regional ex-
perts, we were able to develop a con-
crete evidence-based vision and clear 
roadmaps in each of the priority areas. 
In each priority, we identified the chal-
lenges that exist, barriers to effective ac-
tion, opportunities for intervention and 
the way forward, based on evidence and 
best practice. We continued to monitor 

and assess our progress in each area 
and adjust accordingly based on needs 
(4,5). 

Strengthening health systems 
We worked with Member States to sup-
port their actions in moving towards 
universal health coverage (UHC) to 
ensure that all people have access to the 
essential health care they need, with-
out financial hardship. Our work was 
guided through the regional framework 
for action on advancing UHC (6), 
which outlines what Member States 
need to do to achieve the objective as 
well as actions for WHO and partners. 
To date, we have promising examples 
of countries making important progress 
towards UHC guided by the framework 
and supported by WHO and partners.

Maternal and child health 
We worked with all Member States, and 
more closely with the nine high-burden 
countries, to support their progress in 
meeting the Millennium Development 
Goals for maternal, neonatal and child 
health (7), adopting a life-course ap-
proach, as well as moving towards the 
Sustainable Development Goals for 
which they have committed to. 

Noncommunicable diseases 
We worked with Member States to 
develop a strategic regional framework 
for action (8) to implement the United 
Nations Political Declaration on the 
prevention and control of noncom-
municable diseases. The regional frame-
work for action has a number of key 
commitments that Member States have 

to implement in four areas: governance, 
prevention, health care and surveillance, 
together with a set of  accountability 
indicators to measure progress towards 
achieving the time-bound commit-
ments (9). To support countries in 
implementing the recommended meas-
ures in the regional framework for ac-
tion, extensive technical work was done 
to provide robust policy and technical 
guidance for policy-makers in areas like 
tobacco control, reduction of salt, sugar 
and saturated and trans fat, as well as 
physical activity, marketing for foods 
and beverages for children, and early 
detection of cancer. Today, all Member 
States are using the framework as their 
guide in their fight against the epidemic 
of noncommunicable diseases.

Health security and the 
unfinished agenda of 
communicable disease  
Together with Member States we have 
successfully prevented and responded 
to countless outbreaks of emerging 
and re-emerging diseases, particularly 
in crisis countries. A key component 
of our work has been the adoption of 
an independent approach to assess-
ment of national capacity to implement 
the International Health Regulations 
(2005), which resulted in the Joint 
External Evaluation approach, which 
is now globally accepted. Last year, I 
pledged to conduct the Joint External 
Evaluation in 10 countries by the end 
of 2016, and in December 2016 we 
reached the target. The challenge now is 
for countries supported by WHO and 
regional and international partners to 
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implement the plans resulting from the 
assessment in order to address the gaps 
in capacity  (10). 

Emergency preparedness and 
response  
We have worked nonstop with coun-
tries directly and indirectly affected by 
crises to ensure that they can effectively 
respond to increasing health needs of 
their populations as well as those of 
displaced populations (11). WHO’s 
support has save countless lives, allevi-
ated suffering for millions of people in 
the Region and has prevented the col-
lapse of overburdened health systems 
in a number of countries undergoing 
crises as well as others with protracted 
emergencies. One of my priorities has 
also been the eradication of polio from 
our Region which represents one of 
the last endemic places. We have seen 
significant progress in this area, and we 
have never been as close to polio eradi-
cation as we are today. (12). 

My appointment came at a time 
when WHO was at the beginning of its 
reform process, which is still ongoing. I 
indicated in my speech to the Executive 
Board, in 2012, that the success of the 
WHO reform process will depend on our 
commitment and capacity to achieve the 
highest level of joint planning, synergy, and 

effective management across the three lev-
els of WHO. Success will also depend on 
our ability to adapt readily and effectively 
to constantly evolving situations. During 
my term, I have initiated a manage-
rial reform process across the Regional 
Office and country offices, including 
reorganization of the Regional Office 
on a periodic basis, the focus of which 
is ensuring compliance, accountabil-
ity and transparency. One of the major 
components of the reform process has 
been a bottom-up planning process, 
working closely with national health au-
thorities to ensure closer alignment with 
needs at the country level. The improve-
ments made and the positive results 
of this initiative are clear to Member 
Staff and to WHO staff and have been 
documented in an independent audit 
of the Regional Office that I specifically 
requested before the end of my term. 

Last but not least, progress in any 
of these areas would not be possible 
without adequate capacity and effective 
partnerships. I have institutionalized 
three initiatives to this effect: a lead-
ership for health programme, which 
through its two rounds has engaged 
more than 50 potential health lead-
ers from Member States in an aim to 
strengthen leadership in public health, 
particularly in Ministries of Health.  

(13); an assessment of essential public 
health functions initiative, which sup-
ports countries in identifying existing 
and needed capacity to implement their 
national health strategies and plans 
(14); and an annual health diplomacy 
seminar, which through its five rounds 
has engaged more than 250 high-level 
officials from ministries of health, minis-
tries of foreign affairs and parliamentar-
ians to strengthen capacity and enhance 
coordination on key health challenges 
that face the Region (15). I have also 
exerted every effort to ensure that the 
best available expertise, regionally and 
internationally, is provided to our Mem-
ber States through a comprehensive 
network of public health experts who 
have supported all our initiatives and 
country missions.  

Over the five years, my focus has 
been on achieving results and deliver-
ing what I promised. I am pleased to 
share a document that highlights the 
major milestones and deliverables of 
my five-year term as Regional Direc-
tor (16). The challenges have been 
enormous, but our commitment has 
been solid and important achievements 
have been made. Needless today, much 
more needs to be achieved but the way 
forward is clear. 
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Childhood recurrent abdominal pain and Helicobacter 
pylori infection, Islamic Republic of Iran 
H. Alimohammadi,1 N. Fouladi,2 F. Salehzadeh,3 S.A. Alipour 4 and M.S. Javadi 5

ABSTRACT We examined the role of Helicobacter pylori infection as a cause of recurrent abdominal pain (RAP) 
among Iranian children in a population-based case–control study to determine the association between H. pylori 
infection and RAP among schoolchildren. A total of 1558 children aged 6–13 years were examined. Children with 
RAP confirmed by the Apley and Naish criteria were selected; 145 cases were selected for inclusion and were 
compared with 145 healthy children recruited from the same area. Both groups underwent stool antigen testing. 
The prevalence of RAP in the children tested was 9.3%. Children with RAP had a higher H. pylori infection rate 
than the control group (58.6% vs 44.8%) (OR = 1.744; 95% CI: 1.095–2.776). There was no significant difference 
between the RAP symptoms in children with positive stool test, i.e. infected with H. pylori, and those whose tests 
were negative. We identified H. pylori infection in more than 55% of the case group. Therefore, H. pylori infection 
can be considered an important factor for RAP in children. 

ة البوابية يف مجهورية إيران اإلسالمية األمل البطني املتكرر يف مرحلة الطفولة والعدوى بامللويَّ
حسني عيل حممدي، نرسين فوالدي، فرهاد صالح زاده، شريين عيل بور، مهري جوادي

اخلالصــة: لقــد درســنا دور العــدوى بامللويــة البوابيــة كســبب لــأمل البطنــي املتكــرر عنــد األطفــال اإليرانيــني يف دراســة حــاالت وشــواهد ســكانية 
املرتكــز لتحديــد العالقــة بــني العــدوى بامللويــة البوابيــة وبــني األمل البطنــي املتكــرر عند تالميــذ املــدارس. حيث جــرى فحص مــا جمموعــه 1558 طفاًل 
ــد بحســب معيــاَري آبيل ونيــش؛ فاختــريت 145  تــراوح أعامرهــم بــني 6 و13 ســنة. وجــرى اختيــار األطفــال الذيــن يعانــون مــن أمل بطنــي متكــرر مؤكَّ
حالــة إلدراجهــا يف الدراســة، وقورنــت مــع 145 مــن األطفــال األصحــاء الذيــن تــم اختيارهــم مــن نفــس املنطقــة. وخضعــت كال الفئتــني الختبــار 
التحــري عــن املســتضد يف الــراز. فــكان معــدل وقــوع األمل البطنــي املتكــرر عنــد األطفــال الذيــن ُفحصــوا %9.3. وكانــت نســبة العــدوى بامللويــة 
 (OR=1.744; 95% CI: )44.8% البوابيــة عنــد األطفــال الذيــن يعانــون مــن أمل بطنــي متكــرر أعــى ممــا هــي عليــه عنــد الفئــة الشــاهدة )%58.6 مقابــل
(2.776–1.095. ومل يكــن هنــاك فــرق كبــري بــني أعــراض األمل البطنــي املتكــرر عنــد األطفــال الذيــن كان الــراز لدهيــم إجيابيــًا – أي: املصابــني بعــدوى 
امللويــة البوابيــة – وبــني أولئــك الذيــن كانــت االختبــارات لدهيــم ســلبية. ولقــد تعرفنــا عــى وجــود عــدوى بامللويــة البوابيــة عنــد أكثــر مــن %55 مــن 

فئــة احلــاالت. وبالتــايل يمكــن اعتبــار العــدوى بامللويــة البوابيــة عامــالً مهــاًم مــن عوامــل اإلصابــة بــأمل بطنــي متكــرر عنــد يف األطفــال.

Douleur abdominale récurrente chez l’enfant et infection par Helicobacter pylori, République islamique 
d’Iran 

RÉSUMÉ Nous avons examiné le rôle de l’infection par Helicobacter pylori en tant que cause de douleur 
abdominale récurrente parmi des enfants iraniens au cours d’une étude cas-témoin populationnelle afin de 
déterminer l’association entre cette infection et la douleur abdominale récurrente chez les enfants scolarisés. 
Au total, 1558 enfants âgés de 6 à 13 ans ont été examinés. Des enfants souffrant d’une douleur abdominale 
récurrente confirmée selon les critères définis par Apley et Naish ont été sélectionnés : 145 cas répondant au 
critère d’inclusion ont été comparés avec 145 enfants en bonne santé de la même région. Les deux groupes ont 
été soumis à un test de recherche d’antigènes dans les selles. L’incidence de la douleur abdominale récurrente 
testée était de 9,3 %. Les enfants ayant une douleur abdominale récurrente présentaient un taux d’infection par 
H. pylori plus élevé que le groupe témoin (58,6 % contre 44,8 % ; OR = 1,744 et IC à 95 % : 1,095-2,776). Il n’y avait 
pas de différence significative entre les symptômes de douleur abdominale récurrente chez les enfants ayant 
des coprocultures positives, donc une infection par H. pylori, et ceux dont les tests étaient négatifs. Nous avons 
identifié une infection par H. pylori chez plus de 55 % d’enfants du groupe témoin. Par conséquent, l’infection par 
H. pylori peut être considérée comme un facteur important de douleur abdominale chez l’enfant.
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Introduction

Recurrent abdominal pain (RAP) is 
a prevalent gastrointestinal problem 
among preschool children and school-
children (1). It is defined as sudden 
abdominal pain that occurs in the child 
at least 3 times over a span of 3 months 
or more, and is severe enough to affect 
his/her daily activity (2,3). Around 
10–15% of schoolchildren experience 
RAP, and most often the pain does not 
interfere with their school attendance, 
their efficiency, their interaction with 
other students, their activities while 
exercising or their personal and fam-
ily affairs. Children who have RAP are 
usually at risk of anxiety, depression and 
loss of self-esteem (4–6). The differ-
ence in etiology of RAP in children can 
arise from functional gastrointestinal 
disorders or organic diseases (7).

Helicobacter pylori infection com-
monly occurs in childhood and 
lasts for a number of years (1,4,5,8). 
There is some evidence of a posi-
tive association between H. pylori 
infection and RAP. Several studies 
have demonstrated that between a 
quarter and a third of children with RAP 
had positive H. pylori infection (9–11). 
However, other studies did not support 
a causal association (6,12,13).

The association between H. pylori 
colonization and RAP is still contro-
versial. Therefore, further studies 
need to be conducted to examine 
whether the role of H. pylori is causal. 
Considering the regional conditions 
and the high incidence of H. pylori 
colonization in the population 
under study (14), the present study 
aimed to explore the association be-
tween H. pylori infection and RAP in 
children in Ardabil, in the north west 
of the Islamic Republic of Iran.

Methods

Study design and population
We conducted a population-based, 
case–control study to investigate 
the relationship between H. pylori 
infection and RAP in children in 
Ardabil.

In the first phase of the study, 
because there is a wide variation in 
the socioeconomic conditions of 
the population in different areas of 
the city,  the city was classified into 
4 zones, north, south, east and west, 
and 4 schools were randomly se-
lected in each zone. In each school, 
based on student numbers, 90–100 
students were randomly chosen and 
examined according to Apley and 
Naish criteria (3). 

Of 1556 students in the 16 
schools surveyed from November 
2012 to July 2013 in Ardabil city, 
we identified 155 children with 
confirmed RAP (all patients were 
assessed by a consultant paediatri-
cian) (3). 

Children who had received 
antibiotics, acid suppression drugs 
or anti-H. pylori therapy during the 
3 months prior to the study, were 
excluded from the H. pylori suba-
nalysis. A total of 10 children had re-
ceived these treatments and were 
excluded; so the total number of 
children in the study group was 145.

In the second phase of the study, 
145 healthy children from the same 
area who had no clinical manifesta-
tions of RAP, who met the exclu-
sion criteria and were normal on 
physical examination were recruited 
as the control group. The controls 
were selected to match in terms of 
age and residential status with the 
case group. Both groups underwent 
stool antigen tests using the HpSA 
enzyme-linked immunosorbent as-
say.

The study was approved by the 
ethics board of Ardabil University of 

Medical Sciences. Informed consent 
was obtained from the parents of each 
child.

Helicobacter pylori stool 
antigen test

A microwell-based enzyme immu-
noassay was used to detect H. pylori 
antigens in stools (FemtoLab H. py-
lori; Astra, Italy). The stool samples 
were collected from each participant 
in clean containers and analysed 
according to the manufacturer's 
instructions. Spectrophotometric 
determination was performed using 
an enzyme immunoassay micro-
plate reader at wavelength 450 nm 
(Stat Fax 2002, USA). Specimens 
with absorbance values ≥ 0.4 were 
defined as positive.

Statistical analysis

The results were analysed using SPSS, 
version16, using chi-squared, Fisher 
exact test and the t-test to examine the 
relationship between H. pylori infection 
and RAP. Statistical significance was set 
at the 5% level.

Results

We examined 1556 children from 16 
schools, and 145 were observed to have 
RAP, 71 (49%) boys and 74 (51%) girls. 
The prevalence of childhood RAP in 
our sample was 9.3%. 

The stool antigen test for H. pylori 
was positive for 85 individuals in the 
case group (58.6%) and 65 individu-
als in the control group (44.8%). The 
relationship between RAP and H. pylori 
infection was statistically significant 
(OR = 1.744; 95% CI: 1.095–2.776, P 
= 0.01).

The age and sex distribution of the 
children in the 2 groups was compa-
rable (Table 1). The average age was 
8.77 [standard deviation (SD) 1.85] 
years in the case group and 8.81 (SD 
1.90) years in the control group. There 
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was no statistically significant difference 
between these groups in terms of age (P 
≥ 0.05).

The relationship observed between 
the rate of H. pylori infection and so-
cioeconomic status was statistically 
significant, with a greater proportion 
of children from poorer families being 
infected (P = 0.02; CI: 1.29–3.4) (Table 
1). There was no statistically significant 
correlation between the rate of H. pylori 
infection and source of drinking water 
(P = 0.6).

The characteristics of RAP in chil-
dren are shown in Table 2. Duration of 
abdominal pain was 3–6 months in 101 
children (69.65%) had. In 55 cases, the 
pain was periumbilical.

In 30 cases (20.7%) had abdominal 
pain within 30–60 min following the 
consumption of milk, yoghurt or ice 
cream. Defecation reduced pain in 109 
(75.2%) children with RAP. 

Over 75% of children had visited 
a paediatrician for RAP, and over 95% 
reported that the pain inhibited and 

interfered with their daily activities (Ta-
ble 2).

The main concomitant gastrointes-
tinal symptoms in children were con-
stipation in 25 children (17.24%), and 
pain as a result of hunger in 53 children 
(36.5%). In these cases also the pain 
subsided with defecation.

The pain occurring as a result of hun-
ger is one of the commonest symptoms 
in children, thus, it should be noted 
that the majority of cases in this study 
presented with other symptoms along 
with abdominal pain.

Discussion

Recurrent abdominal pain is the clinical 
manifestation of a series of disorders. 
Abdominal pain is the main gastrointes-
tinal complaint in preschool and school 
children with a prevalence of about 10% 
(1). In the present study, the prevalence 
of RAP in children was 9.3%; in some 
previous studies this ranged from 10% 

to 15% among 4–16-year-old children 
(6,14).  Also, Yang et al. demonstrated 
a prevalence of 9.8% in schoolchildren 
(1), which is in concordance with our 
findings. The mean age of children suf-
fering from RAP in the present study 
was 8.7 years, whereas in several previ-
ous Iranian studies on RAP in children, 
carried out in other areas of the country, 
a mean age of 12.7 years was reported 
(5,15)). Similarly, in a study performed 
by Ukarapol et al., mean age was 10.5 
years for children with RAP (16).

No statistically significant difference 
was observed between the seianxes in 
terms of RAP incidence. These findings 
are in line with studies conducted on 
Iran, European and Sri Lankan children 
(5,6,17,18). To date, in almost all stud-
ies conducted on children with RAP, 
around half were male and half female. 

In this study, a positive relationship 
between H. pylori infection and RAP 
was observed, which is in agreement 
with the findings of Wewer et al. (9), 
Özen et al. (10) and Das et al. (11).

Table 1 Demographic characteristics of children with recurrent abdominal pain (RAP) (n = 145) and a control group (n = 145) in 
Ardabil, November 2012–July 2013 

Characteristic Children with RAP Controls P-value

H. pylori positive H. pylori negative H. pylori positive H. pylori negative 

Age (years) mean (SD) 8.70 (1.80) 8.83 (1.94) 8.98 (1.91) 8.67 (1.88) 0.8

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

Stool antigen test 85 (58.6) 60 (41.4) 65 (44.8) 80 (55.2) 0.01

Age (years)

6–7 28 (62.2) 17 (37.8) 21 (45.7) 25 (54.3)

0.9
8–9 25 (58.1) 18 (41.9) 14 (34.1) 27 (65.9)

10–11 28 (59.6) 19 (40.4) 24 (53.3) 21 (46.7)

12–13 4 (40) 6 (60) 6 (46.2) 7 (53.8)

Sex

Male 49 (69.0) 22 (31.0) 36 (52.2) 33 (47.8)
0.8

Female 36 (48.6) 38 (51.4) 29 (38.2) 47 (61.8)

Source of drinking water 

Mineral water 9 (75.0) 3 (25.0) 8 (44.4) 10 (55.6)

0.6Municipal tap water 63 (58.3) 45 (41.7) 40 (47.1) 45 (52.9)

Boiled water 13 (52) 12 (48) 17 (40.5) 25 (59.9)

Socioeconomic status*

Under poverty line 37 (71.2) 15 (28.8) 34 (55.7) 27 (44.3) 
0.02

Above poverty line 48 (51.6) 45 (48.4) 31 (36.9) 53 (63.1) 

*Self reported (monthly income verfied with parents then classified in accordance with official poverty line by researcher)
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Malaty et al. have shown that H. py-
lori infection occurs in about 81% of 
children suffering from RAP (14). The 
infection mainly develops during child-
hood and varies across populations. 
We found a higher prevalence of H. 
pylori infection in males compared with 
female children, i.e. male gender is as-
sociated with a statistically higher risk 
of being infected. However, Ertem et al. 
(19), Iranikhah et al. (20) and Bode et 
al. (6) found no statistically significant 
relationship between sex and H. pylori 
infection. Our findings also diverge 
from the results of Özen et al. (10). 
The inconsistency among these finding 
could be ascribed to geographical varia-
tion and differences in sample size. 
The present study revealed that there 
was no statistically significant relation-
ship between different age groups with 
positive stool antigen, while studies car-
ried out by Ertem et al. (19) in Turkey 
and Nakayama et al. (21) in Japan, indi-
cated a significant relationship between 
age and H. pylori infection. Their find-
ings suggested infection rate increased 
with age; however, a previous Iranian 
study found no significant relationship 
between H. pylori infection and age (5). 
In a study in Texas, USA, it was shown 
that the greater the age, the lower the 
infection rate (14). The discrepancies 
could arise from geographical and ge-
netic variation among the individuals 
under study.

Funding: This work was supported 
by the Ardabil University of Medical 
Sciences, Islamic Republic of Iran.

Competing interests: None declared. 

Table 2 Clinical data for schoolchildren (n = 145) with recurrent abdominal pain 
(RAP) in Ardabil, November 2012–July 2013

Characteristic No. (%)

Duration of RAP 

2 weeks–3 months 3 (2.1)

3–6 months 101 (69.5)

6–12 months 20 (13.9)

> 12 months 21 (14.5)

Frequency of pain

More than 1 attack per week 109 (75.2)

More than 1 attack per month 36 (24.8)

Location of pain

Epigastric 49 (33.8 )

Periumbilical 55 (37.9)

Infraumbilical 6 (4.2)

Undefined 35 (24.1)

Previous consultation for abdominal pain

Yes 111 (76.6)

No 34 (23.4)

Pain relieved with defecation

Yes 109 (75.1)

No 36 (24.9)

Interferes with normal daily activities 

Yes 139 (95.9)

No 6 (4.1)

Pain attack 30–60 min after consuming milk or milk products

Yes 30 (20.7)

No 115 (79.3)
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Effect of social networking on academic achievement 
of dental students, Jazan University, Saudi Arabia
E. Halboub 1, F. Othathi 2, F. Mutawwam 3, S. Madkhali 2, D. Somaili 3 and N. Alahmar 4

ABSTRACT We investigated the effect of social networking (SN) on academic achievement of dental students at Jazan 
University, Saudi Arabia. A self-administered questionnaire was distributed during the 2015/16 academic year to all 
dental students and data were analysed by SPSS version 21. There were 348 participants (70% response rate) and 53% 
were male. Fifty-one percent of participants reported that they studied just before examinations, and 51% scored 3.5–4.5 
Grade Point Average (GPA) in the last semester. Up to 98% of the participants reported using their smartphones/
computers for SN, with 93% doing so on a daily basis, and 66% reported SN during lectures, laboratories and clinics. 
Fifty-seven percent thought that SN affected their study negatively, and 65% thought that their GPA would improve if 
they stopped or reduced SN. Students who spent more hours each day on SN had lower GPA scores. SN negatively 
affected the academic achievement of dental students. Further evaluation and tailored educational programmes are 
needed to increase students’ awareness about the negative effects of SN.

تأثــر اســتخدام شــبكات التواصــل االجتامعــي عــى التحصيــل الــدرايس لطــاب طــب األســنان يف جامعــة جــازان باململكــة 
ــعودية العربية الس

م، سارة مدخيل، داوود ُصمييل، نور األمحر عصام حلبوب، فاطمة أثاثي، فهد متوَّ

اخلاصــة: لقــد قمنــا بتقــي تأثــر اســتخدام شــبكات التواصــل االجتامعــي عــى التحصيــل الــدرايس لطــاب طــب األســنان يف جامعــة جــازان 
ــات  ــت البيان ــنان وُحلل ــب األس ــاب ط ــع ط ــدرايس 2016/2015 جلمي ــام ال ــال الع ــتبيان ذايت خ ع اس ــث ُوزِّ ــعودية. حي ــة الس ــة العربي باململك
وفــق اإلصــدار 21 "للربنامــج اإلحصائــي للعلــوم االجتامعيــة". وكان هنــاك 348 مشــاركًا )معــدل االســتجابة %70( %53 منهــم ذكــور. أفــاد 51% 
مــن املشــاركني أهنــم درســوا فقــط قبــل االمتحانــات، وأحــرز %51 منهــم معــدالً تراكميــًا قــدره 3.5-4.5 يف الفصــل الــدرايس املــايض. وذكــر مــا 
يصــل إىل %98 مــن املشــاركني أهنــم اســتخدموا هواتفهــم الذكية/حواســيبهم مــن أجــل التواصــل االجتامعــي، مــع قيــام %93 منهــم بفعــل ذلــك 
بشــكل يومــي، وأفــاد %66 منهــم باســتخدام شــبكات التواصــل االجتامعــي أثنــاء املحــارضات ويف املختــربات والعيــادات. واعتقــد %57 منهــم 
ــوا  ــا توقفــوا أو قلل ــرت ســلبًا عــى دراســتهم، واعتقــد %65 منهــم أن معدهلــم الرتاكمــي مــن شــأنه أن يتحســن إذا م ــد أث أن هــذه الشــبكات ق
مــن اســتخدامهم لشــبكات التواصــل االجتامعــي. وكانــت مقاييــس املعــدل الرتاكمــي أقــل لــدى الطــاب الذيــن أمضــوا يوميــًا ســاعات أكثــر يف 
التواصــل االجتامعــي. إن اســتخدام شــبكات التواصــل االجتامعــي قــد أثــر ســلبًا عــى التحصيــل الــدرايس لطــاب طــب األســنان. وهنــاك حاجة 

إىل مزيــد مــن التقييــم وإىل برامــج تثقيفيــة خمصصــة لزيــادة وعــي الطــاب حــول اآلثــار الســلبية الســتخدام شــبكات التواصــل االجتامعــي.

Influence des réseaux sociaux sur la réussite universitaire des étudiants en médecine dentaire à l’université 
de Jazan, en Arabie saoudite

RÉSUMÉ Nous avons étudié l’influence des réseaux sociaux sur la réussite universitaire des étudiants en médecine 
dentaire à l’Université de Jazan, en Arabie saoudite. Un questionnaire auto-administré a été distribué à tous les 
étudiants en médecine dentaire sur l’année universitaire 2015-2016, et les données ont été analysées à l'aide du 
logiciel SPSS, version 21. Au total, 348 étudiants ont participé (taux de réponse de 70 %), dont 53 % d’hommes. 
Cinquante et un pour cent des participants ont rapporté qu’ils étudiaient juste avant les examens, et 51 % ont obtenu 
une moyenne de 3,5-4,5 au dernier semestre. Jusqu’à 98 % des participants ont rapporté qu’ils utilisaient leur 
smartphones/ordinateurs pour se connecter aux réseaux sociaux, dont 93 % sur une base quotidienne, et 66 % ont 
rapporté se connecter pendant les cours, en laboratoire et en clinique. Cinquante-sept pour cent pensaient que les 
réseaux sociaux avaient une influence négative sur leurs études, et 65 % étaient d’avis que leur moyenne serait meilleure 
s’ils arrêtaient ou réduisaient leur utilisation des réseaux sociaux. Les étudiants qui passaient le plus de temps par jour 
sur les réseaux sociaux avaient des moyennes plus faibles. Les réseaux sociaux affectaient négativement la réussite 
universitaire des étudiants en médecine dentaire. De plus amples investigations et des programmes d’éducation 
adaptés sont requis pour sensibiliser les étudiants aux effets négatifs des réseaux sociaux.
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Introduction

Increasingly popular and ubiquitous 
online social networks like Facebook, 
WhatsApp, Instagram and Twitter are 
changing the way we interact socially. 
Most of the users of these networks 
are aged 18–34 years, and life without 
social networking (SN) is unthinkable 
to them. SN has become the medium 
for expression in every aspect of life, and 
it is now available on mobile phones, 
making it easy to communicate with 
relatives and friends (1). Hence, the 
impact and importance of SN are unde-
niable. Despite its advantages, SN can 
pose several hazards, particularly among 
users who are unmindful of these nega-
tive effects. It may be that most social 
network users do not realize the nega-
tive impact because they are already 
addicted (2, 3). In one study, 715 out of 
a total sample of 1000 medical students 
complained of mood swings in their 
daily life due to excessive use of Face-
book (3).  

Many studies have assessed the ef-
fect of SN on academic performance 
of university students (1,3,4). Other 
studies have addressed, argued and/or 
emphasized the importance of study-
ing this effect on dental students and 
educators (5–7). In one study, ~30% 
of medical students admitted that us-
ing Facebook had a negative effect on 
their academic performance, and 44% 
reported that they surfed Facebook 
during their study hours. Around 27% 
of these students reported that their 
Grade Point Average (GPA) had de-
creased compared to 9% who reported 
an increase in their GPA (3). In Saudi 
Arabia, SN usage is apparently huge. Al 
Shawwa et al. (4) evaluated the factors 
that might have affected the academic 
performance of a sample of medical 
students in Saudi Arabia. They included 
a question on time spent on SN and 
reported a negative effect on academic 
performance, although it was not sig-
nificant. 

The aim of the present study was 
to explore the multifaceted effects of 
surfing social networks (Facebook, 
WhatsApp, Instagram and Twitter) on 
the academic achievement of dental stu-
dents at Jazan University, Saudi Arabia. 

Methods

This cross-sectional study targeted 
students at the College of Dentistry, 
Jazan University during the first semes-
ter of the 2015/16 academic year. All 
participants were full-time students in 
the second to sixth levels of the dental 
programme, and voluntarily agreed to 
participate in the study. There were 2 
exclusion criteria: unwillingness to par-
ticipate in the study, and absence from 
the previous semester examinations. 
The study was approved by the Institu-
tional Review Board of the College of 
Dentistry, Jazan University.  

A self-administered questionnaire 
was designed for this study. It was tested 
for content validity by 3 of the College 
staff. It was piloted with a sample of 15 
male and 15 female dental students to 
test readability and understandability. 
Based on their comments, the question-
naire was appropriately modified. The 
questionnaire comprised 19 items cov-
ering: students’ achievement (GPA, 
which included theoretical, practical 
and clinical achievement) in the pre-
vious semester; failing in ≥ 1 subject 
in the previous semester; time spent 
(hours/day and days/week) in revis-
ing the study topics; gender and age; 
level of study; owning a smartphone 
and/or personal computer; utilizing 
(surfing) social networks/programmes 
(Facebook, WhatsApp, Instagram and 
Twitter); and time spent, hours/day 
and days/week, surfing these networks.

A covering letter accompanied the 
questionnaire introducing the investiga-
tor, explaining the study objectives and 
encouraging students’ participation. At 
the same time, it assured anonymity 
for all participants in addition to data 

confidentiality. Two male and 3 female 
dental students distributed the ques-
tionnaires to eligible male and female 
students, respectively. They explained 
the study aims, voluntary participation 
and confidentiality of participants’ data. 
Students were given adequate time to 
complete the questionnaire.

Completed questionnaires were 
input into SPSS version 21 (IBM Corp., 
Armonk, NY, USA). Data were pre-
sented as frequencies and percentages. 
GPA was dichotomized as lower, < 4.5 
and higher, ≥ 4.5. Determinants of these 
two categories were identified using 
a multiple logistic regression model. 
Determinants of “Days assigned for at-
home study”, which had an inherited 
numerical characteristic, were identified 
using a multiple linear regression model. 
P < 0.05 was considered significant.

Results

The demographic and academic 
characteristics of the study sample are 
presented in Table 1. There were 348 
participants (70% response rate): 185 
(53.2%) were males and 297 (85.8%) 
were aged 20–25 years. One hundred 
and seventy-eight (51.7%) participants 
reported that they studied on the day 
before the examination, and a similar 
number scored 3.5–4.5 GPA in the 
previous semester. 

Table 2 reports the participants’ 
responses regarding using SN. All par-
ticipants had smartphones/personal 
computers, and 343 (98.8%) reported 
using them for SN; 322 (93.3%) on a 
daily basis and nearly 53% did so for 4–6 
hours and more daily. Two hundred 
and twenty-seven (65.8%) participants 
reported SN during lectures/laborato-
ries/clinics always (10, 2.9%), mostly 
(27, 7.8%) or usually (190, 55.1%). 
One hundred and ninety-six (56.6%) 
believed SN affected their study nega-
tively, and 224 (64.7%) thought that 
their GPA could have been improved if 
they had stopped or reduced SN. 
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Male gender, SN during lectures/
laboratories/clinics, and assigning more 
hours/day for SN were associated with 
lower GPA scores (Table 3, Figure 1). 
In contrast, lower college level of stu-
dents and assigning more days/week 
for study were associated with higher 
GPA.  

The number of days devoted to 
study was negatively affected by an 
increase in the number of days al-
located to SN (P  = 0.002), using 
smartphones/computers (P < 0.001), 
college level of students (P = 0.001), SN 

during lectures/laboratories/clinics (P 
= 0.023), and hours assigned per day 
for SN (P = 0.037) (Table 4, Figure 
1). In contrast, the number of days as-
signed for study was positively affected 
by using smartphones/computers for 
reading study references (P = 0.022).

Discussion

Appropriate utilization of time and 
study resources by university stu-
dents is essential for high academic 

performance. Lack of awareness of time 
management might lead to poor aca-
demic performance. This is likened to a 
state of addiction (2, 3). In the current 
study, 56.6% of the participants believed 
that SN had a negative effect on their 
study, and 64.7% claimed that their aca-
demic performance could be improved 
if they stopped SN. However, 57.2% of 
them admitted that they could not stop 
SN even during the examination period. 

In the current study, all participants 
reported that they had smartphones/
laptops. This figure is similar to that 
reported for dental students in New 
Zealand (98%) (8) but higher than 
that reported by dental students in Eng-
land (55%) (9). Technology should 
enhance the educational process, if 
used properly. In developed countries, 
for example, researchers evaluated the 
extent to which such technologies are 
utilized, and/or how they can enhance 
learning (8–13). In addition, it has been 
suggested that SN can be a valuable 
learning source for dental practitioners 
and their patients (6).

Although most of the participants 
in our study claimed to use their smart-
phones/laptops for reading study refer-
ences/materials, this appears to have 
been haphazard (not systematic) and 
unsupervised. Indeed, this factor had 
no direct effect on GPA, although it was 
associated positively with the number 
of days that students assigned for at-
home study. Two factors related to us-
ing smartphones/laptops for SN were 
associated with lower GPA: hours/day 
assigned for SN, and surfing during lec-
tures. Similar results, although to a lesser 
extent, were reported previously by Al 
Shawwa et al. (4) in Saudi Arabia and 
Farooqi et al. (3) in Pakistan. 

In the current study, participants 
who assigned more days for at-home 
study had higher GPA scores. How-
ever, the number of days assigned for 
at-home study was negatively affected 
by many factors related to using smart-
phones/laptops for SN. This reflects the 
extent to which students abuse these 

Table 1 Demographic and academic characteristics of the study samplea

Characteristics n %

Sex

Male 185 53.2

Female 163 46.8

Age group (n = 346)

< 20 years 46 13.3

20–25 years 297 85.8

> 25 years 3 0.9

College level (year) of students 

Second 89 25.6

Third 89 25.6

Fourth 82 23.6

Fifth 40 11.5

Sixth 46 13.8

GPA in previous semester (n = 344)

< 2.5 3 0.9

2.5–3.5 51 14.8

> 3.5 to 4.5 178 51.7

> 4.5 112 32.6

Did you fail any subjects last semester? 

Yes 17 4.9

No 331 95.1

Which days did you assign for at-home study? (n = 345)

All days of the week 20 5.7

> 3 days per week 47 13.6

< 3 days per week 100 29

Day before examination 178 51.6

How many hours did you spend for study on the days you assigned? (n = 344)

< 4 118 34.3

4–6 107 31.1

>6 to 8 56 16.3

> 8 63 18.3
a = 348 unless otherwise indicated. 
GPA = Grade Point Average.
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technologies and how little they are 
aware of the damage caused. Whether 
this behaviour is an addiction should be 
confirmed by psychosocial studies. Col-
lege faculties need to pay attention to 

this overall negative impact and perhaps 
do something about it. 

Apart from the effects of SN-related 
factors, several other factors affected 
GPA. Higher GPAs were associated 

with lower college levels of study, fe-
male gender and assigning more days 
for at-home study. The role of the last 
factor was confirmed in the study of Al 
Shawwa et al. (4).  However, it is not 

Table 2 Participants’ responses regarding utilizing social network sites/programmesa

Items n %

Do you have/use a smart phone/computer currently? (n = 348)

Yes 348 100

No 0 0

Do you use your smart phone/computer for surfing social networks? (n = 347)     

Yes 343 98.8

No 4 1.1

How many days/week did you surf these social network sites/programmes? (n = 345) 

All 322 93.3

> 3 14 4.1

< 3 9 2.6

How many hours did you spend on surfing these social network sites/programmes? (n = 344)

< 2 54 15.7

2–4 108 31.4

> 4 to 6 109 31.7

> 6 73 21.2

Have you ever been absent in a lecture/laboratory/clinical session because of SN? (n = 346)

Yes 21 6.1

No 325 93.9

Do you surf these social network sites/programmes during lectures/laboratories/clinical sessions? (n = 345)

always 10 2.9

Mostly 27 7.8

Usually 190 55.1

No 118 34.2

Do you think that surfing these network sites/programmes might negatively affect your academic performance? (n = 346)

Yes 196 56.6

No 150 43.4

Do you think that your academic performance will be improved if you stop completely, or at least, reduce your surfing of these 
social network sites/programmes? (n = 346)

Yes 224 64.7

No 122 35.3

Do you think that it is possible to utilize these social network sites/programmes to improve academic performance? (n = 346)

Yes 335 96.8

No 11 3.2

Do you think that you can stop surfing these social network sites/programmes completely during the examination period? 
(n = 346)

Yes 148 42.8

No 198 57.2

Do you use your smart phone/computer to read or surf study references? (n = 346)

Always 139 40.2

Mostly 92 26.6

Usually 112 32.2

No 3 0.9
aWhatsApp, Facebook, Instagram and Twitter.
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clear why academic performance de-
creases with higher levels of study. Is it 
due to the difficulty of the courses, clini-
cal training at higher levels, or reduced 
interest of students at higher levels? In 
fact, we found that students at higher 
levels were more frequently engaged in 
SN during lectures (data not shown).

In light of the findings of the cur-
rent study, it is difficult to explain why 
female students outperform their male 
peers. The bivariate analyses did not 
reveal significant differences related to 
any of the included factors (data not 
shown). In a study of Jordanian den-
tal students, women achieved higher 
GPAs in theoretical courses, whereas in 

practical courses, the differences were 
not so clear cut (14). 

Academic performance is a com-
plex issue in which many factors in-
teract (4, 15–17). In addition to the 
cognitive factors (e.g., GPA in high 
school, and admission examination and 
interview), many non-cognitive factors 
related to student personality ought to 

Table 3 Determinantsa of participants’ grade in the previous semester

Determinants Adjusted odds 
ratio 

95% confidence 
interval

P value

Level of study

2nd Reference

3rd 0.66 0.33–1.3 0.233

4th 0.15 0.07–0.33 < 0.001

5th 0.16 0.06–0.46 0.001

6th 0.15 0.05–0.46 0.001

Days assigned for study

Day before examination Reference

Daily 2.25 0.71–7.12 0.172

≥ 3 days/week 2.91 1.29–6.25 0.011

< 3 days/week 2.22 1.18–4.18 0.013

Hours/day assigned for social networking

< 2 Reference

2–4 0.88 0.4–1.94 0.743

4–6 0.34 0.15–0.79 0.012

> 6 0.55 0.23–1.42 0.178

Surfing social networks during lectures/laboratories/clinics

No Reference

Yes 0.48 0.27–0.85 0.011

Gender

Male Reference

Female 1.75 1.01–3.03 0.045
aMultiple logistic regression. Dependent variable (Grade Point Average) was dichotomized: < 4.5 and ≥ 4.5. Adjusting was done for all variables included in Tables 1 and 
2 except “Did you fail any subjects last semester”. Cox and Snell pseudo R2 = 0.238. 

Table 4 Determinantsa of number of days assigned for at-home study

Determinants B value 95% 
confidence 

interval

R2 P value

Days assigned for social networking −0.41 −0.67, −0.16 0.047 0.002

Using smartphones/computer for social networking −1.88 −2.83, −0.92 0.089 < 0.001

Level of study −0.11 −0.18, −0.04 0.12 0.001

Surfing social networks during lectures/laboratories/clinics −0.23 −0.43, −0.03 0.131 0.023

Using smartphone/computer for reading references 0.12 0.01, 0.22 0.141 0.029

Hours/day assigned for social networking −0.1 −0.19, −0.01 0.149 0.037
aStepwise multiple linear regression. 
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Smoking prevalence, knowledge and attitudes 
among primary healthcare professionals: a study 
from Jordan
M.J. Alkhatatbeh 1, Q. Alefan 1 and M. Alzghool 2

ABSTRACT This was a questionnaire-based cross-sectional study of 400 healthcare professionals recruited from 
primary healthcare centres in northern Jordan between April and October 2015. The questionnaire included 
questions about smoking behaviour, risks, opinions and providing anti-smoking counselling. More than 80% of 
participants reported that smoking-free policies were not enforced at primary healthcare centres. Compared to 
hospitals and the general population, smoking was less prevalent among primary healthcare professionals and 
more prevalent in men. More than 90% of participants believed that smoking was dangerous and associated 
with cardiovascular and respiratory diseases. Around 92% believed that they should set a good example to 
patients by not smoking and advise them about smoking cessation. Only 15.3% of participants felt well prepared 
when counselling patients about smoking and 92.8% believed that they needed training. This study suggests that 
primary healthcare professionals should act as anti-smoking role models after receiving professional training.

انتشار التدخني واملعلومات واالجتاهات املتعلقة به يف أوساط متخصيص الرعاية الصحية األولية: دراسة من األردن
حممد اخلطاطبة، قيس العيفان، ميساء الزغول

اخلالصــة: شــملت هــذه الدراســة املقطعيــة )املرتكــزة عــى اســتبيان( 400 مــن متخصــي الرعايــة الصحيــة، تــم اختيارهــم مــن مراكــز الرعايــة 
الصحيــة األوليــة يف شــال األردن بــن شــهري أبريل/نيســان وأكتوبر/ترشيــن األول مــن عــام 2015. وتضمــن االســتبيان أســئلة حــول الســلوك 
ــدم  ــات ع ــاركن أن سياس ــن املش ــن %80 م ــر م ــاد أكث ــه. فأف ــة بمكافحت ــورة املتعلق ــم املش ــأنه وتقدي ــن واآلراء بش ــر التدخ ــي وخماط التدخين
ــن  ــة مــع املستشــفيات وعامــة الســكان، كان التدخــن أقــل انتشــارًا ب ــة. وباملقارن ــة األولي ــة الصحي التدخــن مل تكــن منفــذة يف مراكــز الرعاي
متخصــي الرعايــة الصحيــة األوليــة، وأكثــر انتشــارًا بــن الرجــال. ويعتقــد أكثــر مــن %90 مــن املشــاركن أن التدخــن كان خطــرًا وارتبــط 
بحــدوث أمــراض قلبيــة وعائيــة وأمــراض تنفســية. ويعتقــد حــوايل %92 منهــم أنــه ينبغــي أن يكونــوا قــدوة حســنة للمــرىض مــن خــالل عــدم 
التدخــن وتقديــم املشــورة هلــم بشــأن اإلقــالع عــن التدخــن. وكان املشــاركون مــن غــر املدخنــن أكثــر وعيــًا مــن املشــاركن املدخنــن ملخاطــر 
التدخــن، واجتاهاهتــم أكثــر إجيابيــة جتــاه تقديــم املشــورة بشــأن مكافحــة التدخــن. ولقــد شــعر %15.3 فقــط مــن املشــاركن أهنــم مهيــؤون جيــدًا 
عنــد تقديــم املشــورة للمــرىض بشــأن التدخــن، بينــا يعتقــد %92.8 منهــم أهنــم حيتاجــون إىل تدريــب. إن هــذه الدراســة تشــر إىل أن متخصــي 

الرعايــة الصحيــة األوليــة ينبغــي أن يكونــوا مثــاالً حيتــذى يف مكافحــة التدخــن بعــد تلقــي التدريــب املهنــي الــالزم.

Prévalence, connaissances du tabagisme et comportements associés parmi les professionnels de soins de santé 
primaires : étude jordanienne

RÉSUMÉ La présente étude transversale reposait sur un questionnaire rempli par 400 professionnels de santé issus de 
centres de soins de santé primaires dans le nord de la Jordanie entre avril et octobre 2015. Le questionnaire incluait des 
questions portant sur les comportements tabagiques, les risques liés au tabac et les opinions à ce sujet, et sur la façon 
d’apporter des conseils pour prévenir le tabagisme. Plus de 80 % des participants ont rapporté que les politiques sans 
tabac n’étaient pas appliquées dans les centres de soins de santé primaires. Comparé aux hôpitaux et à la population 
générale, le tabagisme était moins prévalent parmi les professionnels de soins de santé primaires, mais plus prévalent 
chez les hommes. Plus de 90 % des participants étaient d’avis que fumer était dangereux et associé à des maladies 
cardio-vasculaires et respiratoires. Environ 92 % pensaient qu’ils devaient donner l’exemple aux patients en étant 
non fumeurs et en leur promulguant des conseils pour arrêter de fumer. Seuls 15,3 % des participants se sentaient 
suffisamment préparés pour conseiller les patients sur le tabagisme, et 92,8 % étaient d’avis qu’ils avaient besoin d’une 
formation. L'étude suggère que les professionnels des soins de santé primaires devraient jouer le rôle de modèles non 
fumeur après avoir reçu une formation professionnelle.
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Introduction

Tobacco smoking is a major avoidable 
risk factor for cardiovascular, respiratory 
and malignant diseases (1). Accord-
ing to the World Health Organization 
(WHO) report on the global tobacco 
epidemic in 2008, tobacco smoking 
killed 100 million people in the 20th 
century and is responsible for 5.4 million 
deaths each year (2). More than 80% of 
smokers live in low- and middle-income 
countries (3), therefore, the WHO 
report expected that 80% of future 
smoking-related deaths would happen 
in these countries (2). However, the 
prevalence of smoking in developing 
countries is expected to increase from 
8% to 20% among women and to de-
crease from 60% to 45% among men by 
the year 2025 (4). Exposure to passive 
smoking is also prevalent in developing 
countries (5, 6) and this may further 
increase the risk of smoking-induced 
diseases among non-smokers.

In Jordan, tobacco smoking is popu-
lar among the general population. A 
recent study of > 3000 Jordanian adults 
reported that the prevalence of tobacco 
smoking was 54.9% in men and 8.3% 
in women (7). Among the smokers, 
93% used cigarette smoking and 8.6% 
used waterpipe smoking. Another study 
showed that 82.4% and 32.8% of women 
reported exposure to passive cigarette 
and waterpipe smoking, respectively, 
in their houses and public places (8). 
Unfortunately, smoking in public places 
and even near family members in hous-
es is not well controlled in Jordan. This 
is not because of a lack of smoking-free 
policies but is because policies are not 
properly enforced (9).

One approach to reduce the risk 
of smoking is to encourage the par-
ticipation of healthcare professionals 
in campaigns against tobacco smoking 
(10). Local primary healthcare centres 
are good places for such a purpose as 
they receive many patients who usually 
come back several times for follow-up 
or further treatment. So, healthcare 

professionals at these centres may act as 
role models for their patients to advise 
them positively about smoking cessa-
tion (11). Conversely, healthcare pro-
fessionals who are smokers represent an 
important challenge for anti-smoking 
campaigns as they may have negative 
attitudes that prevent them from pro-
viding anti-smoking advice (12).

The prevalence of smoking among 
physicians and nurses is considered high 
in low- and middle-income countries 
(13,14). In Jordan, a high prevalence 
of smoking (65%) has been reported 
among healthcare workers at King Hus-
sein Medical Center (KHMC); the 
principal tertiary hospital in the coun-
try (15). Another study has reported a 
lower prevalence of smoking (38.8%) 
among Jordanian healthcare profes-
sionals working at hospitals other than 
KHMC (16). To the best of our knowl-
edge, no previous research has assessed 
the prevalence of tobacco smoking 
among healthcare professionals work-
ing at primary healthcare centres in 
Jordan. These centres are widely distrib-
uted throughout cities, towns and small 
villages where healthcare professionals 
may act as good anti-smoking models 
for their patients.

Therefore, the major objectives of 
the current study were to determine the 
prevalence of cigarette smoking among 
healthcare professionals working at 
primary healthcare centres in northern 
Jordan, and to assess smoking practices 
and available interventions for smoking 
cessation at these centres. Additionally, 
this study assessed differences between 
smoking and non-smoking healthcare 
professionals regarding their knowl-
edge about the risk of smoking and their 
opinions about providing smoking ces-
sation advice.

Methods

A questionnaire-based cross-sectional 
study was conducted between April 

and October 2015. The study proce-
dure was approved by the Institutional 
Review Board at Jordan University of 
Science and Technology, Reference no. 
20150061.

Participants
Four hundred and seventeen healthcare 
professionals (i.e., physicians, nurses, 
dentists, pharmacists and their assis-
tants) were recruited from primary 
healthcare centres in northern Jordan 
(Irbid, Jerash, Ajlun and Mafraq). 
Healthcare centres were selected by 
systematic random sampling, and every 
other centre was selected from a list for 
each Governorate. Available healthcare 
professionals at selected centres were 
asked to fill in the questionnaire. The 
response rate was ~96% as 10 profes-
sionals refused to participate because 
of work overload and 7 incomplete re-
sponses were excluded. The sample size 
was determined using the formula (n= 
(t)2(p)(q)/(d)2) (17). When t = 1.96 (t 
value for 95% confidence interval), P = 
0.65 (the expected prevalence of smok-
ing among healthcare professionals 
based on a study conducted at KHMC 
(15)), q = 1 – P, and margin of error d = 
0.05, the estimated sample size was 350. 
However, we recruited more partici-
pants to avoid missing information that 
resulted from incomplete responses.

Questionnaire
The questionnaire was an Arabic 
modified version of the Global Health 
Professional Survey, which was devel-
oped by the WHO in cooperation with 
the US Centers for Disease Control 
and Prevention and modified by the 
Department of Family Medicine at 
Queen’s University Belfast, UK, to col-
lect data on tobacco use and smoking 
cessation counselling among healthcare 
professionals (11). The questionnaire 
was translated into Arabic using the 
standard forward–backward translation 
procedure.

The first part of the questionnaire 
included general questions about age, 
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gender, health profession, marital status, 
average family income, number of fam-
ily members and number of smokers 
in the family. The second part of the 
questionnaire included questions about 
smoking behaviour (never smoked, 
quit smoking or currently smoking), 
age at which they started smoking and 
number of cigarettes consumed daily. 
Current smoking included occasional 
smoking and daily smoking. The third 
part of the questionnaire assessed 
knowledge about risk of smoking by 
asking if smoking is dangerous to health; 
if smoking increases risk of respiratory 
and cardiovascular diseases and death 
among neonates; if maternal smoking 
is harmful to the fetus; and if smoking in 
public places should be prohibited. The 
fourth part of the questionnaire assessed 
opinions about providing smoking 
cessation advice by healthcare profes-
sionals. Questions assessed if health-
care professionals should set a good 
example by not smoking; if healthcare 
professionals should ask patients about 
their smoking behaviour and if they 
should advise them to stop smoking; 
if providing smoking cessation advice 
increases patients’ chances of stopping 
smoking; if healthcare professionals 
should advise patients to avoid smoking 
near children and pregnant women; 
if smokers among healthcare profes-
sionals are less likely to provide smok-
ing cessation advice; and if healthcare 
professionals should receive training on 
providing smoking cessation advice and 
on smoking cessation strategies. The 
final part of the questionnaire assessed 
smoking practices at healthcare profes-
sionals’ workplaces. They were asked 
if there was a smoking-free policy at 
their workplace and if the policy was en-
forced. There were also questions about 
what kind of interventions were avail-
able at the workplace to help patients 
stop smoking; how well prepared did 
they feel when they counselled patients 
about smoking; and if they had received 
any professional training on smoking 
cessation counselling and strategies.

To determine if the questions were 
clear and well understood by healthcare 
professionals, the questionnaire was 
revalidated on 10 participants who were 
then excluded from the study. The aim 
of the study was described to all partici-
pating healthcare professionals before 
obtaining their consent to participate in 
the study and fill in the questionnaire by 
self-administration.

Statistical analysis
Data were entered into Microsoft Excel 
and analysed using SPSS version 18 
(Chicago, IL, USA). Descriptive data 
were expressed as frequency and per-
centage, while data for continuous vari-
ables were expressed as mean (standard 
deviation). X 2 and Fisher’s exact tests 
were used to detect significant differ-
ences between smoking and non-
smoking or between male and female 
respondents. P values were 2-sided and 
considered statistically significant when 
they were < 0.05.

Results

General and socioeconomic 
characteristics
The questionnaire was completed by 
400 (96%) of 407 healthcare profes-
sionals who were asked to participate 
in the study. The average age was 39.4 
(9.5) years; the average number of fam-
ily members was 5.21 (±1.91); and the 
average number of smokers in the fam-
ily was 1.0 (±1.0). Other characteristics 
are listed in Table 1.

Prevalence of cigarette 
smoking
Cigarette smoking was reported in 
102 (25.5%) respondents. Among 
nonsmoking healthcare professionals 
(n = 298, 74.5%), 30 (10.1%) had quit 
cigarette smoking previously. Health-
care professionals’ smoking habit did 
not different significantly between 
physicians (34.3%), dentists (27.5%), 
pharmacists (20%), nurses (24.6%) or 

other healthcare professionals (26.1%) 
(P = 0.53) (Table 2). In contrast, smok-
ing habit was significantly dependent 
on gender (47.6% in men vs 15.3% in 
women, P < 0.01). Healthcare profes-
sionals had started smoking at age 21.67 
(±6.12) years and they consumed 22.3 
(±13.62) cigarettes daily.

Healthcare professionals’ 
knowledge about risk of 
smoking
Three hundred and ninety-three 
(98.2%) respondents believed that 
smoking was dangerous to health (Ta-
ble 3). Three hundred and sixty-one 
(90.2%) respondents believed that 
smoking (including passive smoking) 
was associated with increased risk of 
cardiovascular diseases, and 376 (94%) 
that it was also associated with increased 
risk of respiratory diseases. Regarding 
maternal smoking, 322 (80.5%) re-
spondents believed that it was harmful 
to the fetus, whereas only 265 (66.2%) 
believed that smoking increased the 
risk of neonatal death. Nevertheless, 
381 (95.2%) respondents believed that 
smoking should be prohibited in public 
places, especially hospitals and health-
care centres. Nonsmoking healthcare 
professionals were more aware about 
the risk of smoking compared to smok-
ers (P < 0.05).

Healthcare professionals’ 
opinions about providing 
smoking cessation advice
Three hundred and seventy-one 
(92.8%) respondents believed that 
they should set a good example to their 
patients by not smoking. In addition, 
328 (82%) believed that they should 
ask patients about their smoking be-
haviour, and 368 (92%) believed that 
they should advise their patients about 
smoking cessation. Only 245 (61.2%) 
respondents believed that providing 
such advice would increase the possibil-
ity of patients quitting smoking, and 350 
(87.5%) believed that healthcare pro-
fessionals who smoked were less likely 
to provide smoking cessation advice. 
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However, 390 (97.5%) respondents 
believed that they should advise their 
patients to avoid smoking near children 
and pregnant women. Three hundred 
and seventy-one (92.8%) respondents 
believed that healthcare professionals 
need professional training on provid-
ing smoking cessation advice and on 
smoking cessation strategies. Table 
4 also shows differences in opinions 
between smoking and non-smoking 
respondents. Compared to smokers, 
non-smokers had more positive opin-
ions about providing smoking cessation 
advice.

Smoking practices at primary 
healthcare centres and 
available interventions for 
smoking cessation
All 400 healthcare professionals re-
ported that primary healthcare centres 
had a smoking-free policy according to 
the law of the Ministry of Health of Jor-
dan. However, 326 (81.5%) reported 
that such policies were not enforced at 
their workplaces. All participants also 
reported that counselling was the only 

intervention available to help their pa-
tients stop smoking. However, only 61 
(15.3%) participants reported that they 
felt well prepared when they counselled 
patients on how to stop smoking. Only 
102 (25.5%) had ever received profes-
sional training on smoking cessation 
during their study, specialization or 
through special lectures or workshops.

Discussion

The current study showed that cigarette 
smoking was reported by only 25% of 
healthcare professionals working at 
primary healthcare centres in northern 
Jordan. This was lower than the preva-
lence rate of smoking (65%) among 
healthcare workers at the biggest ter-
tiary hospital in Jordan (15), and lower 
than the prevalence rate of smoking 
(38.8%) among healthcare profession-
als working at other hospitals (16). This 
suggests that healthcare professionals at 
primary healthcare centres may hold a 
more positive attitude toward smoking 
habits compared to those working at 

hospitals. This finding also suggests that 
they are good candidates to act against 
smoking at their workplaces by enforc-
ing smoking-free policies and advising 
patients about smoking cessation. This 
possible role may also be supported by 
the fact that the smoking prevalence 
rate reported in this study was lower 
than the smoking rate of the general 
population in Jordan (32.3%) (7).

Smoking habits among healthcare 
professionals in this study was not 
significantly dependent on their pro-
fession, although smoking rates were 
higher among physicians and dentists 
compared to nurses and pharmacists. 
Smoking habit was significantly higher 
among men than women. These find-
ings are consistent with other studies on 
healthcare professionals and the general 
population in Jordan (7,15,16). These 
results were expected as the reported 
smoking prevalence rate in developing 
countries was also higher in men than 
women, and because smoking among 
women is not generally accepted cultur-
ally by the Jordanian population (18). 
So, these findings suggest that female 

Table 1 General and socioeconomic characteristics

Variable Non-smokers
(n = 298) (%)

Smokers
(n = 102) (%)

Total
(n = 400) (%)

Gender

Male 66 (22.1) 60 (58.8) 126 (31.5)

Female 232 (77.9) 42 (41.2) 274 (68.5)

Health profession

Physician 23 (7.7) 12 (11.8) 35 (8.8)

Dentist 37 (12.4) 14 (13.7) 51 (12.8)

Pharmacist 44 (14.8) 11 (10.8) 55 (13.8)

Nurse 126 (42.3) 41 (40.2) 167 (41.8)

Other 68 (22.8) 24 (23.5) 92 (23)

Marital status

Single 38 (12.8) 16 (15.7) 54 (13.5)

Married 252 (84.6) 83 (81.4) 335 (83.8)

Divorced/widowed 8 (2.7) 3 (2.9) 11 (2.8)

Average family monthly income (JD)

<400 71 (23.8) 23 (22.5) 94 (23.5)

400–700 122 (40.9) 42 (41.2) 164 (41)

701–1000 53 (17.8) 17 (16.7) 70 (17.5)

>1000 52 (17.4) 20 (19.6) 72 (18)
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healthcare professionals are more ap-
propriate candidates than their male 
counterparts to act against smoking. 
This suggestion is supported by the fact 
that female healthcare professionals 
formed the majority in the present and 
other similar studies (11,13,16).

To act as role models for their pa-
tients, healthcare professionals should 
have good knowledge about the risk 

of smoking and hold positive attitudes 
toward smoking cessation. Conversely, 
healthcare professionals who smoke 
may hold negative attitudes that pre-
vent them from acting as anti-smoking 
role models (11). These role models 
should advise patients to quit smoking 
and to avoid smoking in public places 
and in houses. This is important as 
passive smoking is also dangerous to 

nonsmoking individuals (19), and be-
cause anti-smoking policies are not en-
forced in public places and smoking is 
not banned inside houses in Jordan (9). 
Our results show that most healthcare 
professionals believe that smoking is 
harmful to health but their beliefs about 
the risks of smoking are significantly 
dependent on their smoking status. 
Nonsmoking healthcare professionals 

Table 2 Smoking behaviour according to healthcare profession and gender

Smoking
behaviour

Physicians
(n = 35) 

(%)

Dentists
(n = 51) 

(%)

Pharmacists
(n = 55) 

(%)

Nurses
(n = 167) 

(%)

Others
(n = 92) 

(%)

P valuea Male
(n = 126) (%)

Female
(n = 274) 

(%)

P valuea

Never smoked 19 (54.3) 33 (64.7) 40 (72.7) 112 (67.1) 64 (69.6) 0.53 45 (35.7) 223 (81.4) < 0.01

Quit smoking 4 (11.4) 4 (7.8) 4 (7.3) 14 (8.4) 4 (4.3) 0.53 21 (16.7) 9 (3.3) < 0.01

Current smoking 12 (34.3) 14 (27.5) 11 (20) 41 (24.6) 24 (26.1) 0.53 60 (47.6) 42 (15.3) < 0.01

aχ 2 test.

Table 3 Healthcare professionals’ knowledge about risk of smoking

Response Non-smokers
(n = 298) 

(%)

Smokers
(n = 102) 

(%)

P valuea

Smoking is dangerous to health Agree 298 (100) 95 (93.1) < 0.01

Undecided 0 5 (4.9) < 0.01

Disagree 0 2 (2) < 0.01

Smoking (including passive smoking) 
may increase the risk of respiratory 
disease

Agree 288 (96.6) 88 (86.3) < 0.01

Undecided 7 (2.3) 10 (9.8) < 0.01

Disagree 3 (1) 4 (3.9 < 0.01

Smoking (including passive smoking) 
may increase the risk of cardiovascular 
disease

Agree 276 (92.6) 85 (83.3) 0.02

Undecided 19 (6.4) 15 (14.7) 0.02

Disagree 3 (1) 2 (2) 0.02

Smoking may increase the risk of 
neonatal death

Agree 211 (70.8) 54 (52.9) < 0.01

Undecided 74 (24.8) 34 (33.3) < 0.01

Disagree 13 (4.4) 14 (13.7) < 0.01

Maternal smoking is harmful to the 
fetus

Agree 255 (85.6) 67 (65.7) < 0.01

Undecided 38 (12.8) 29 (28.4) < 0.01

Disagree 5 (1.7) 6 (5.9) < 0.01

Smoking in public places including 
hospitals and healthcare centres 
should not be allowed

Agree 293 (98.3) 88 (86.3) < 0.01

Undecided 1 (0.3) 5 (4.9) < 0.01

Disagree 4 (1) 9 (8.8) < 0.01

aχ 2 test.
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are more aware of the risks of smoking 
compared to smokers. This is consistent 
with results reported by Hodgetts et al. 
(11), in which physicians and nurses 
who never smoked were more aware of 
the risks of smoking compared to those 
who had smoked. As potential anti-
smoking role models, most healthcare 
professionals reported that they should 
set a good example to their patients 
by not smoking. Also, most of them 
believe that they should advise their 

patients to stop smoking, although less 
than two thirds believe that such ad-
vice will increase the likelihood of their 
patients quitting smoking. In addition, 
most healthcare professionals reported 
that they should advise their patients 
about the risk of passive smoking and 
avoid smoking near children and preg-
nant women. Compared to smoking 
healthcare professionals, non-smokers 
held more positive attitudes toward pro-
viding anti-smoking advice and setting 

a good example to their patients by not 
smoking (Table 4). These results are 
consistent with opinions of physicians 
and nurses about the same questions 
(11,13). Accordingly, these results 
suggest that nonsmoking healthcare 
professionals play a more professional 
role if they act as role models in smoking 
cessation programmes. This is because 
they are more aware of the risks of 
smoking and hold positive attitudes to-
ward smoking cessation in comparison 

Table 4 Healthcare professionals’ opinions about providing smoking cessation advice

Response Non-smokers
(n = 298) 

(%)

Smokers
(n = 102) 

(%)

P value a

Healthcare professionals have to set a 
good example to their patients by not 
smoking

Agree 290 (97.3) 81 (79.4) <0.01

Undecided 4 (1.3) 14 (13.7) <0.01

Disagree 4 (1.3) 7 (6.9) <0.01

Healthcare professionals should 
ask patients about their smoking 
behaviour

Agree 253 (84.9) 75 (73.5) 0.03

Undecided 30 (10.1) 17 (16.7) 0.03

Disagree 15 (5) 10 (9.8) 0.03

Healthcare professionals should advise 
patients to stop smoking

Agree 282 (94.6) 86 (84.3) <0.01

Undecided 9 (3) 10 (9.8) <0.01

Disagree 7 (2.3) 6 (5.9) <0.01

Providing advice about smoking 
cessation by healthcare professionals 
may increase likelihood of patients 
quitting smoking

Agree 190 (63.8) 55 (53.9) 0.14

Undecided 83 (27.9) 33 (32.4) 0.14

Disagree 25 (8.4) 14 (13.7) 0.14

Healthcare professionals should advise 
their patients to avoid smoking near 
children and pregnant women

Agree 293 (98.3) 97 (95.1) 0.15

Undecided 2 (0.7) 3 (2.9) 0.15

Disagree 3 (1) 2 (2) 0.15

Healthcare professionals who smoke 
are less expected to advise people to 
stop smoking

Agree 268 (89.9) 82 (80.4) 0.01

Undecided 21 (7) 10 (9.8) 0.01

Disagree 9 (3) 10 (9.8) 0.01

Healthcare professionals should 
receive professional training on 
providing smoking cessation advice 
and on smoking cessation strategies

Agree 282 (94.6) 89 (87.3) 0.03

Undecided 10 (3.4) 6 (5.9) 0.03

Disagree 6 (2) 7 (6.9) 0.03

aχ 2 test.
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with healthcare professionals who are 
smokers.

Unfortunately, anti-smoking coun-
selling was the only available interven-
tion for healthcare professionals to help 
their patients to quit smoking. How-
ever, < 15% of healthcare professionals 
reported that they feel well prepared to 
provide anti-smoking advice. This per-
centage is lower than that reported by 
Hodgetts et al. (11), who showed that 
one third of physicians and nurses feel 
well prepared to counsel patients about 
smoking cessation. This low percentage 
can be explained by the fact that only 
a quarter of healthcare professionals in 
the current study had ever received pro-
fessional training on smoking cessation, 
compared with half of nurses and more 
than a third of physicians in the study 
of Hodgetts et al. (6). Most healthcare 
professionals reported that they need 
professional training on providing 
smoking cessation advice and on smok-
ing cessation strategies. However, one 
possible barrier to the role of healthcare 
professionals in advising their patients 
to stop smoking is that smoking-free 
policies are not properly enforced in 
their workplaces. Therefore, patients 
may not accept such anti-smoking ad-
vice when they find some of the health-
care professionals smoking.

Collectively, our results highlight 
the potential of healthcare profes-
sionals working at primary healthcare 
centres as anti-smoking role models. 
Smoking-free policies are not enforced 

in public places and non-smokers 
cannot avoid passive smoking at such 
places (9), therefore, the government 
should enforce smoking-free policies 
and implement a national campaign 
against smoking. Our results support 
the involvement of primary healthcare 
professionals in such campaigns by pro-
viding their patients with anti-smoking 
advice. However, healthcare profession-
als should receive professional training 
on smoking cessation strategies to feel 
well prepared when they advise their pa-
tients about smoking. Another possible 
approach is to establish special smoking 
cessation clinics at primary healthcare 
centres that provide anti-smoking ser-
vices by well-trained healthcare profes-
sionals using counselling, medication 
and other strategies.

This is believed to be the first study 
to assess smoking rates and attitudes 
among healthcare professionals at 
primary healthcare centres. However, 
the study sample being restricted to 
Northern Jordan may limit generaliza-
tion of the findings to the whole coun-
try. So, further studies are required to 
assess smoking behaviour of healthcare 
professionals in all governorates of Jor-
dan, and to include those who work 
in hospitals. Time limitation meant 
that the questionnaires were filled by 
the respondents themselves and not 
by interview. This may have led to 
misunderstanding of some questions, 
although the investigators encouraged 
the respondents to ask for any clarifica-
tion. Another limitation was that we 

compared smoking rates with those re-
ported from hospitals in 2008 and 2011 
(15,16). Since that time, it is unknown 
whether smoking rates have changed 
at hospitals. The current study was only 
interested in cigarette smoking among 
healthcare professionals, although other 
kinds of smoking, including waterpipe 
and smokeless tobacco, may be popu-
lar in Jordan. However, our results still 
provide important information about 
smoking rates at primary healthcare 
centres in northern Jordan, which may 
provide anti-smoking services.

Conclusions

Smoking was less prevalent among 
healthcare professionals working at 
primary healthcare centres irrespec-
tive of their profession. Nonsmoking 
healthcare professionals were more 
aware of the risks of smoking and held 
more positive attitudes toward smoking 
cessation compared to smoking health-
care professionals. Most healthcare 
professionals did not feel well prepared 
to advise their patients about smok-
ing cessation; most probably because 
they did not receive adequate training 
on smoking cessation strategies. Our 
results suggest that healthcare profes-
sionals working at primary healthcare 
centres could act as anti-smoking role 
models after receiving appropriate pro-
fessional training.
Funding: None.
Competing interests: None declared.
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Distribution of ophthalmologists and optometrists in 
Islamic Republic of Iran and their associated factors
S-F. Mohammadi 1,2, M-R. Lashay 1, E. Ashrafi 1,3, A-A. Haghdoust 4, C. Alinia 1,3, A-R. Lashay 1, M. Asadi-Lari 5, S-M. 
Mohammadi 1,6, E. Hatef 7

ABSTRACT We aimed to determine the distribution of ophthalmic care providers and its correlation with health and 
socioeconomic status and health system indicators. Data were gathered from the Iran Medical Council and the Iranian 
Societies of Ophthalmology and Optometry. Concurrent indicators were collected from the Statistical Center of Iran and 
national studies. A population-adjusted number of combined ophthalmologists and optometrists was used as the main 
dependent variable. Optometrist/ophthalmologist ratio was 0.9. We had 1 ophthalmologist and 1 optometrist for every 
40 000 and 45 000 individuals, respectively. We observed a direct correlation between the number of ophthalmologists, 
optometrists and life expectancy at the provincial level. Gross provincial income and expenditure and provincial literacy 
were correlated as well. Provincial unemployment had a negative correlation. Provincial hospital statistics and population 
density were also significantly correlated. The Islamic Republic of Iran has met the World Health Organization’s desired 
per capita number of ophthalmologists and optometrists, but there is wide variation in their density.

توزع أطباء العيون وأخصائي البرصيات يف مجهورية إيران اإلسالمية والعوامل املرتبطة بذلك
ســيد فــرزاد حممــدي، حممــد رضــا الشــيى، اهلــام أرشيف، عــي أكــر حــق دوســت، ســروس عــي نيــا، عــي رضــا الشــيى، حمســن أســدي الري، ســيد 

مهــرداد حممــدي، اهلــام هاتــف

اخلالصــة: لقــد هدفنــا إىل حتديــد تــوزع مقدمــي الرعايــة للعيــون وعالقــة ذلــك باحلالــة الصحيــة والوضــع االجتامعي-االقتصــادي وبمــؤرشات النظــام 
الصحــي. ولقــد ُجعــت البيانــات مــن املجلــس الطبــي اإليــراين واجلمعيــات اإليرانيــة لطــب العيــون وتصحيــح البــر. وُجعــت مــؤرشات متزامنــة مــن 
ــح وفقــًا لعــدد الســكان - عــى أنه  مركــز اإلحصــاء اإليــراين ومــن دراســات وطنيــة. واســُتخدم عــدد أطبــاء العيــون وأخصائيــي البريــات معــًا - املصحَّ
املتغــر التابــع الرئيــي. كانــت نســبة أخصائيــي البريات/أطبــاء العيــون 0.9. وكان لدينــا طبيب عيــون واحــد وأخصائي بريــات واحد لــكل 000 40 
و000 45 فــردًا، عــى التــوايل. والحظنــا وجــود عالقــة مبــارشة بــن عــدد أطبــاء العيــون وأخصائيــي البريــات ومتوســط العمــر املتوقــع عــى مســتوى 
املحافظــات. كــام كانــت هنــاك عالقــة بــن إجــايل الدخــل واإلنفــاق يف املحافظــات وبــن حمــو األميــة فيهــا. وكانت هنــاك عالقة ســلبية مــع معــدل البطالة 
يف املحافظــات. كــام كان هنــاك ارتبــاط ملحــوظ بــن إحصــاءات املستشــفيات والكثافــة الســكانية يف املحافظــات. لقــد لبَّــت جهوريــة إيــران اإلســالمية 

نصيــب الفــرد الــذي ترغــب بــه منظمــة الصحــة العامليــة مــن عــدد أطبــاء العيــون وأخصائيــي البريــات، ولكــن هنــاك تبايــن واســع يف كثافتهــم.

Distribution des ophtalmologues et des optométristes en République islamique d’Iran et facteurs associés 

RÉSUMÉ Nous avons cherché à déterminer la distribution des dispensateurs de soins ophtalmologiques et sa 
corrélation avec la situation sanitaire et socio-économique ainsi qu’avec les indicateurs des systèmes de santé. Des 
données ont été rassemblées par le Conseil médical iranien et les Sociétés d’Ophtalmologie et d’Optométrie 
iraniennes. Des indicateurs concurrents ont été collectés auprès du Centre statistique d’Iran et à partir d’études 
nationales. Un nombre d’ophtalmologues et d’optométristes ajusté en fonction de la population a été utilisé comme 
principale variable dépendante. Le ratio optométriste/ophtalmologue était de 0,9. Il y avait un ophtalmologue et un 
optométriste pour 40 000 et 45 000 individus respectivement. Nous avons observé une corrélation directe entre le 
nombre d’ophtalmologues, d’optométristes et l’espérance de vie à l’échelle des provinces. Le revenu et les dépenses 
bruts en province ainsi que l’alphabétisation à ce niveau étaient également liés. Le chômage à l’échelle des provinces 
avait une corrélation négative. Les statistiques des hôpitaux de province et la densité de la population entretenaient 
une corrélation significative. La République islamique d’Iran a atteint le nombre d’ophtalmologues et d’optométristes 
par habitant fixé par l’Organisation mondiale de la Santé, mais il existe une importante variabilité dans leur densité.
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Introduction

Human resources development is one 
of the mainstays of health system per-
formance and national health status. 
As such, adequately trained human re-
sources are one of the core components 
of Vision 2020: the Right to Sight initia-
tive of the World Health Organization 
(WHO) and one of the main strategies 
for achieving universal eye health by 
2020 (1,2). In a recent analysis ofeye 
care services and human resourcesin 
the Islamic Republic of Iran,using the 
WHOEye Care Service Assessment 
Tool, the number of eye care providers 
was a challenge.

Equitable distribution of services 
and resources at different levels of an 
eye care system is as important as the 
overall availability of human resources 
(3). In addition, the social determi-
nants of health play a major role in the 
health outcomes that need attention 
(4). Understanding the dynamics and 
interactions among social factors, health 
outcomes and healthcare system attrib-
utes has become more important as 
equality in healthcare has become a 
main focus of the health systems (5,6).

Evidence confirms the existence of 
challenges in the distribution of hu-
man resources at the global as well as 
national level (7–9). As Resnikoff et 
al. illustrated, there are huge disparities 
among the regions and within countries 
(7).

In the Islamic Republic of Iran, the 
ophthalmologist-to-population ratio 
has increased by 65% between 1979 
and 2012, compared with~8% in the 
United States of America (USA) during 
the same period (10,11). 

The distribution of general practi-
tioners in the Islamic Republic of Iran 
has been researched (8,9), although no 
such study has yet provided a picture 
of the frequency and distribution of 
ophthalmologists and optometrists. 
In the current study, we assessed the 
distribution of ophthalmologists and 

optometrists in the Islamic Republic of 
Iran. We also report aggregate data on 
the development indices of each prov-
ince in the country, its health indicators 
and healthcare infrastructure attributes. 

Methods

This was an ecological study in which 
we collected aggregate data on human 
resources, social determinants of health, 
health indicators and health system 
infrastructure indices by province in 
2013. The study protocol was approved 
by the Research Council of Tehran 
University of Medical Sciences and 
received partial grants from the same in-
stitute (grant number: 24422). Human 
resources were defined as the number 
of ophthalmologists and optometrists 
by gender and province. The number 
of ophthalmologists and optometrists 
were collected from the formal registry 
of physicians and allied medical care 
practitioners of the Iran Medical Coun-
cil in 2013. We also reviewed the oph-
thalmologists’ data in the registry of the 
Iranian Society of Ophthalmology and 
adjusted the numbers accordingly. We 
calculated the per capita (population-
adjusted) rate of ophthalmologists and 
optometrists, which was obtained by di-
viding the number of human resources 
by the population of each province. We 
also calculated the ophthalmologist-to-
optometrist ratio.

Gross household income, gross 
household expenditure, adult literacy, 
unemployment and population per 
province were taken as social deter-
minants of health. Health indicators 
were defined as life expectancy, child 
mortality rate (CMR), crude death rate 
and crude birth rate (CBR). Health 
care infrastructure indices were defined 
as distance to the nearby metropolis, 
population density, number of hospi-
tals and total number of hospital beds 
(number divided by population in each 
province). Table 1 lists the categories of 
variables and sources of data.

The descriptive data on the distribu-
tion of care providers, social determi-
nants of health, health indicators and 
health system infrastructure indices in 
the country were reported. Of the 3 
measures of density of ophthalmolo-
gists, population density of optometrists, 
and densityof ophthalmologists and 
optometrists combined, the latter had 
a normal distribution and was selected 
as the key measurement in evaluation 
of the relationship between human re-
sources and associated factors, namely, 
the social determinants of health, health 
indicators and health care infrastruc-
ture indices. The correlation between 
combined rate (population-adjusted 
number of combined ophthalmologists 
and optometrists) and the social deter-
minants of health, health indicators and 
health care infrastructure indices was 
assessed using Pearson correlation. The 
data from the capital province (Teh-
ran) were excluded from the analysis, 
as they were statistical outliers that were 
significantly different from most of the 
other data, which might have skewed 
our analysis. P<0.05 was considered to 
be statistically significant.

We assessed human resources dis-
tribution across the country by prov-
ince and visualized the distribution of 
ophthalmologists and optometrists in 
the country using geographic informa-
tion system maps. We exported the 
geographic data to ArcGIS 9.3 platform 
and connected it to the digital map of 
the provinces in the Islamic Republic of 
Iran using the vector format. 

Results

Distribution of human 
resources and associated 
factors
The Islamic Republic of Iran has a popu-
lation of > 75 million. In 2013, there 
were 1716 (2.29 per 100 000 popula-
tion) ophthalmologists and 1919 (2.56 
per 100 000 population) optometrists. 
The number of ophthalmologists and 
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optometrists combined per province 
ranged from 11 to 1285. The number 
of ophthalmologists and optometrists 
combined per capita ranged from 1.43 
to 7.19 per 100 000. There was 1 oph-
thalmologist and 1 optometrist for 
every 40 000 and 45 000 individuals at 
the national level, respectively. 

Table 2 demonstrates the distribu-
tion of eye care providers (ophthalmol-
ogists and optometrists), in the Islamic 
Republic of Iran by province. Tehran 
and Khorasan-e-Razavi had the high-
est number of ophthalmologists and 
optometrist per capita, and the lowest 
rate was in Lorestan. Figure 1 presents 
population densities of ophthalmolo-
gists and optometrists combined (a), 

ophthalmologists (b) and optometrists 
(c) by province in 2013 in the Islamic 
Republic of Iran. The ophthalmologist-
to-optometrist ratio across the country 
was < 1 (0.89), with the lowest ratio 
(0.17) in South Khorasan and the high-
est ratio in Tehran (4.32) and Isfahan 
(1.65). Social determinants of health, 
health indicators and health system 
infrastructure indices in the Islamic 
Republic of Iran are also reported in 
Table 2. 

Correlation between density 
of eye care providers and 
associated factors

Table 3 presents the correlation 
coefficients  between density  of 

ophthalmologists and optometrists 
combined and other care providers, 
social determinants of health, health 
indicators and health system infrastruc-
ture indices in the Islamic Republic of 
Iran. In terms of social determinants 
of health, the combined rate (popu-
lation-adjusted number of combined 
ophthalmologists and optometrists) 
showed a weak positive correlation with 
the gross household income (r = 0.4, P = 
0.02) and gross household expenditure 
(r = 0.48, P = 0.007). Among health 
indicators, the combined rate was 
weakly correlated with life expectancy 
(r = 0.4, P = 0.03). In terms of health 
system infrastructure, the combined 
rate demonstrated a positive correlation 

Table 1 List of variables and sources of data

Categories Variable Source Website
Human resources No. of ophthalmologists Iranian Society of 

Ophthalmology
Iran Medical Council

www.irso.org
www.irimc.org

No. of optometrists Association of 
Optometrists
Iran Medical Council

www.iranoa.com
www.irimc.org

Social determinants of 
healtha

Gross household income Iranian National Census 
1390

www.amar.org.ir

Gross household 
expenditure

Adult literacy

Unemployment rate Prospect indicators of 
health in Iran

www.behdasht.gov.ir

Population per provinces Iranian National Census 
1390

www.amar.org.ir

Health indicatorsb Life expectancy Iran’s Multiple-Indicator 
Demographic and Health 
Survey 

www.behdasht.gov.ir

Child mortality rate Landscape indicators of 
health in Islamic Republic 
of IranCrude death rate

Crude birth rate

Health system infrastructurec Distance to the nearby 
metropolis

National Cartographic 
Center

www.ncc.org.ir

Population density Iranian National Census 
1390

www.amar.org.ir

No. of hospitals Ministry of Health and 
Medical Education

www.behdasht.gov.ir

Total no. of hospital 
beds (hospital beds per 
population)

aDefinedby WHO as conditions are shaped by families and communities and by the distribution of money, power and resources at global, national and local levels (24).
bA health indicator is a single and measurable quantity that provides relevant and actionable information about population health (25). 
cPhysical facilities that make care accessible (26).
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with population density (r = 0.61, P 
<0.001), number of hospitals (r = 0.65, 
P <0.001) and total number of hospital 
beds (number divided by population in 
each province) (r = 0.7, P <0.001).

Discussion

The density of ophthalmologists and 
optometrists per 100 000 population 
in the Islamic republic of Iran was 2.29 
and 2.56, respectively. The densities are 
highest among high-income countries 
and the Sub-Saharan African countries 
have the lowest rate of 0.027 per 100 
000 population (7). At present, the 
Islamic Republic of Iran has sufficient 

trained eye care providers, ophthalmol-
ogists and optometrists for primary eye 
care (refractive) and ophthalmological 
services. Given the higher growth rate in 
the number of ophthalmologists (61% 
from 1979 to 2012) compared to the 
general population (1.9% from 1979 to 
2012)  in the Islamic Republic of Iran 
(10–12), within the next decade, we 
will surpass the global average and the 
target of 1 trained eye care provider per 
50 000 population recommended by 
Vision 2020 (1).

The potential overlapin services 
provision, by optometrists and oph-
thalmologists, at least partly, explains 
the wide variation in ophthalmol-
ogist-to-optometrist ratios in the 

country (population-adjusted ratio of 
0.14–1.05). 

Tehran province has 1285 ophthal-
mologists and optometrists (10.7 per 
100 000 population), which is higher 
than the rate in high-income countries 
(4,13). This is a consistent feature for 
low- and middle-income countries in 
which the capital cities enjoy dispro-
portionately higher standards of living 
compared with other parts of the coun-
try. In many instances, for physicians 
and specialists, capital cities are the 
preferred place to live and settle (13). 
Our results indicated that the combined 
rate (population-adjusted number of 
combined ophthalmologists and 

Table 2 The distribution of care providers, social determinants of health, health indicators and health system infrastructure 
indices in the Islamic Republic of Iran by province

Categories Variable list Total no. (%) Population 
adjusted 
rate per 

100 000

Range per province 
(province-population 
adjusted per 100 000)

Median 
(province-

population 
adjusted  per 100 

000)

Human resources Ophthalmologists 1716 2.29 3–729 (0.51–6) 20 (1.33)

Male 1404 (81%)

Female 312 (19%)

Optometrists 1919 2.56 8–556 (0.51–5.4) 30 (1.87)

Male 723 (37%)

Female 1196 (63%)

Ophthalmologists and 
Optometrists 
Male
Female

3635

2127 (59%)
1508 (41%)

4.85 11–1285 (1.43–7.19) 53 (3.25)

Ophthalmologist-to-
optometrist ratio

0.89 0.89 0.17–4.32 (0.14–1.05) 0.67 (0.32) 

Social determinants 
of health

Gross income (Rial) 109 606 054–231 009 463 149 230 00(US$496)

Gross expenditure (Rial) 109 100 392– 231 035 606 157 490 00(US$523)

Adult literacy (%) 71.56–90.46 83

Unemployment rate 7.9–31.5 11.35

Health indicators Life expectancy 66.5–74.7 70.77

Child mortality rate 21–41 29.5

Crude death rate 2.8–5.6 4.5

Crude birth rate 12.1–24.6 17

Health system 
infrastructure

Distance to the nearby 
metropolis

107–1001 239

Population 75 149 669 557 599–121 83 391 1754243

Population density 6–890 51

No. of hospitals 883 1.18 6–155 (0.58–2.05) 20 (1.18)

Total no. of hospital beds 109208 145.66 634–25 469 (63.62–250.31) 2004 (130.55)
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optometrists) was weakly or interme-
diately correlated with the social de-
terminants of health, health indicators 
and health system infrastructure. The 
correlation was positive for those prov-
inces with high gross household income 
and expenditure, adult literacy as well 
as population density. Provinces with a 
high unemployment rate were negative-
ly correlated with the combined rate. 
The combined rate was also negatively 
correlated with CMR and CBR, which 
might be a reflection of socioeconomic 
development in the country and im-
proved health care (14,15).

The combined rate was strongly cor-
related with the number of hospitals 
and the total number of hospital beds. 
It might be the case that high-income 

provinces had more hospitals and 
healthcare centres or the number of 
beds could be representative of other 
health infrastructure. The population-
adjusted number of beds in the Islamic 
Republic of Iran was 1.45 per 1000 
people (145.66 per 100 000). The rate 
varies greatly worldwide, with 13.7 
beds per 1000 people in Japan, 11.1 
in Belarus, 10.3 in Republic of Korea, 
8.7 in Ukraine, 8.3 in Germany, 5.9 in 
Cuba, 3 in the USA, 2.2 in Saudi Arabia, 
1.7 in Egypt, 1.2 in Qatar and 0.4 in 
Afghanistan (16). A higher figure does 
not necessarily predict a better health 
status for a country. In addition, the 
number of hospital beds might not be a 
proxy for ophthalmic care development 

as most of the respective care nowadays 
is outpatient and ambulatory. 

To minimize the disparities in the 
distribution of eye care services, there 
should be specific policy reforms ad-
dressing financial, physical, cultural and 
information access. The Islamic Repub-
lic of Iran has an established payment 
system for ophthalmic and surgical ser-
vices. The recent health sector reform in 
the country lowered the co-payment for 
surgical services in rural referral centres 
to 5% and 10% for the urban govern-
mental centres (17,18).

To improve physical access to eye 
care services, the geographic distance 
between service providers and patients, 
as well as the eye care provider-to-pop-
ulation ratio should be lowered. Health 

Figure 1 Ophthalmologists and optometrists combined per capita in the Islamic Republic of Iran in 2013.(a) Number of 
ophthalmologists and optometrists divided by provincialpopulation. (b) Number of ophthalmologists per capita. (c) Number 
of optometrists per capita.

a) b) c)

Table 3 Correlation coefficient between combined rate and other care providers, social determinants of health, health 
indicators and health system infrastructure indices in the Islamic Republic of Iran 

Categories Correlation coefficient (r) P value
Social determinants of health Gross income 0.4 0.02

Gross expenditure 0.48 0.007

Health Indicators Adult literacy 0.48 0.006

Unemployment rate −0.35 0.05

Life expectancy 0.4 0.03

Child mortality rate −0.28 0.13

Crude death rate 0.08 0.68

Crude birth rate −0.25 0.19

Health system infrastructure Distance to the nearby 
metropolis

−0.201 0.287

Population density 0.61 <0.001

No. of hospitals 0.65 <0.001

Total no. of hospital beds 0.7 <0.001
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sector reform should also address the 
issue of specialist retention. Different 
financial and nonfinancial incentives 
were initiated to encourage specialists 
to stay longer in underserved areas. An-
other policy to address the shortage of 
eye care providers includes mandatory 
2-year service (50% of the residency 
duration) for trained ophthalmologists 
in underserved areas. 

The optometry practices are not 
widely distributed throughout the 
country. In the Islamic Republic of Iran, 
the practice model of optometry is not 
that of primary eye care, but rather, 
it entails a luxurious service in a well-
urbanized area. One major reason is 
the lack of routine coverage of these 
services by private insurance, despite 
them been covered in the national in-
surance reimbursement system. This 
naturally results in the concentration of 
optometry practices in high-income ur-
ban areas. Compulsory coverage by the 
insurance companies of these services 
would help redistribute optometrists in 
the country.

The Islamic Republic of Iran has 
made reputable achievements in ru-
ral health status through the national 
health network programme, including 
the use of health houses and commu-
nity health workers. Community health 
workers are local people with targeted 
training for primary health care (19). 
This solution could be applied to the 
primary ophthalmic care of refractive 
amblyopia, nonsurgical strabismus and 
low vision. It could also provide a plat-
form for ophthalmologic referral from 
the Houses of Health. We might need 
1 optometrist for every town of 500 000 

population and 1 ophthalmologist for 
every 3 towns (up to 150 000 popula-
tion) (20).

As populations grow and life ex-
pectancy increases, the demand for 
eye care increases (21). Improved 
socioeconomic status and expanding 
healthcare infrastructure and technol-
ogy have a similar effect. Research, in-
dustrialization and technology change 
disease definition, and opportunities 
to improve health and demand are 
increased accordingly. However, it is 
also accepted that healthcare should 
be vigilantly regulated. Despite recent 
aggressive measures to promote popu-
lation growth (22), it is unlikely that 
this will catch up with the growth in the 
number of eye care providers. The dra-
matic increase in the number of trained 
eye care providers will result in some 
redistribution throughout the country, 
in return, improving access to services. 
However, it will not be a creative or full 
solution to inequality in their distribu-
tion. Such over-supply is known to in-
crease demand, for example, earlier and 
unnecessary cataract surgery in urban 
areas (23).

This study had some limitations. 
The associations observed at the pro-
vincial level will not necessarily hold at 
the individual level. This is a limitation 
in ecological studiesthat especially lim-
its inferential and explanatory aspects. 
Provincial level aggregated data were 
available, but exploring disparity of hu-
man resources distribution among large 
cities was not feasible. More accurate 
assessments of human resources dis-
tribution require details about the dis-
tribution of public and private eye care 

providers, supplementary insurance 
coverage and even the local prevalence 
of eye diseases. Data related to other 
eye care providers such as ophthalmic 
nurses and ophthalmic medical assis-
tants were not available to the research-
ers, and they were excluded from the 
analyses.

In conclusion, with respect to ab-
solute figures, the Islamic Republic of 
Iran has enough ophthalmologists and 
optometrists as recommended by the 
WHO. Extreme disparity exists at 2 
different levels. About 35% of all oph-
thalmologists and optometrists in the 
country (1285 of 3635) practice in the 
province of Tehran, and excluding the 
capital, there is still a broad variation 
in the density of ophthalmologists and 
optometrists in the country. The dis-
tribution is correlated with the social 
determinants of health, health indica-
tors and health system infrastructure 
indices. It is necessary to assess the re-
quired number of ophthalmologists and 
optometrists in the Islamic Republic of 
Iran for the next decade. More ophthal-
mology residency vacancies should be 
assigned to underserved areas. Optom-
etrists’ role should be redefined for pri-
mary eye care in rural regions and small 
towns; preferential reimbursements 
policies seem instrumental. Allocation 
of optometry training positions to lo-
cal people in underserved areas with 
predefined employment arrangements 
is recommended.
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Association of overweight and obesity with decline 
in academic performance among female high-school 
students, Riyadh, Saudi Arabia
M.A. Adaili 1, A.G. Mohamed 1 and H. Alkhashan 2

ABSTRACT The aim of this study was to evaluate the association between overweight/obesity and future academic 
performance among high-school students in Saudi Arabia. This was a retrospective cohort study of 257 12th grade female 
students in Alabna (Ministry of Defence) high schools in Riyadh during 2013/14. Overweight/obesity was based on 
weight and height at 10th grade. Decline in academic performance was defined as a reduction by > 1 standard deviation 
in marks between 10th and 12th grades. One hundred and five students were overweight/obese and 30 had declined 
academic performance. Self-esteem scale was similar in both groups. In a multiple logistic regression model adjusted 
for sociodemographic characteristics, study-related lifestyle and self-esteem, overweight/obesity was associated with 
declining academic performance. Other independent associates included paternal and maternal education, and living 
outside governmentally provided housing. We report a negative independent association between overweight/obesity 
and subsequent academic performance among female high-school students in Saudi Arabia. The results highlight the 
need for community and school programmes to target overweight/obesity among high-school students.

ارتباط زيادة الوزن والسمنة برتاجع األداء األكاديمي لدى طالبات املدارس الثانوية يف الرياض باململكة العربية السعودية
منال عبد اهلل العدييل، عرشي جاد حممد، هشام إبراهيم اخلشان

اخلالصــة: لقــد كان اهلــدف مــن هــذه الدراســة تقييــم العالقــة بــن زيــادة الوزن/الســمنة وبــن األداء األكاديمــي املســتقبيل لــدى طالبــات املدارس 
الثانويــة يف اململكــة العربيــة الســعودية. وكانــت هــذه الدراســة دراســة أتــراب اســتعادية لـــ 257 طالبــة مــن طالبــات الصف الثــاين عــرش يف مدارس 
َدت زيــادة الوزن/الســمنة اســتنادًا إىل الــوزن والطــول يف  األبنــاء )وزارة الدفــاع( الثانويــة يف الريــاض خــالل العــام الــدرايس 2013-2014. وقــد ُحــدِّ
ف الرتاجــع يف األداء األكاديمــي بحــدوث انخفــاض يزيــد عــى انحــراف معيــاري واحــد يف العالمــات بــن الصــف العــارش  الصــف العــارش. وُعــرِّ
والصــف الثــاين عــرش. فوجــدت زيــادة وزن/ســمنة لــدى مائــة ومخســة طالبــات، وانخفــاض يف األداء األكاديمــي لــدى 30 طالبــة. وكان مقيــاس 
ــٍح وفقــًا للخصائــص االجتامعية والســكانية ولنمط  ف اللوجســتي املتعــدد - مصحًّ التقديــر الــذايت متشــاهبًا يف كال املجموعتــن. ويف نمــوذج للتحــوُّ
احليــاة املتعلــق بالدراســة وللتقديــر الــذايت - كان هنــاك ارتبــاط بــن زيــادة الوزن/الســمنة وبــن انخفــاض األداء األكاديمــي. وكان هنــاك ارتبــاط 
مســتقل بعوامــل أخــرى؛ منهــا: تعليــُم اآلبــاء واألمهــات، والعيــش خــارج الســكن املقــدم مــن قبــل احلكومــة. إن هــذه الدراســة تقــرر وجــود 
عالقــة ســلبية مســتقلة بــن زيــادة الوزن/الســمنة وبــن األداء األكاديمــي الالحــق لــدى طالبــات املــدارس الثانويــة يف اململكــة العربيــة الســعودية. 

وإن هــذه النتائــج تســلط الضــوء عــى احلاجــة إىل برامــج جمتمعيــة ومدرســية تســتهدف زيــادة الوزن/الســمنة لــدى طــالب املــدارس الثانويــة.

Association du surpoids et de l’obésité avec la baisse des performances scolaires de lycéennes 
à Riyad (Arabie saoudite)

RÉSUMÉ La présente étude avait pour objectif d’évaluer l’association entre le surpoids/l’obésité et les futures performances 
scolaires de lycéennes en Arabie saoudite. Il s’agissait d’une étude de cohorte rétrospective incluant 257 lycéennes de 
douzième (classe terminale) au lycée Alabna (Ministère de la Défense) à Riyad entre 2013 et 2014. Le surpoids/l’obésité 
reposait sur le poids et la taille en classe de dixième (première classe du lycée). La baisse des performances scolaires a été 
définie comme une réduction de plus d’un écart type dans les notes entre la dixième et la douzième. Cent cinq lycéennes 
étaient en surpoids ou obèses, et 30 présentaient une baisse des performances scolaires. L’échelle d’estime de soi était 
similaire dans les deux groupes. Dans un modèle de régression logistique multiple ajusté en fonction des caractéristiques 
socio-démographiques, du mode de vie et de l’estime dans les études, le surpoids/l’obésité était associé(e) à une baisse 
des performances scolaires. D’autres éléments associés incluaient l’éducation paternelle et maternelle, et le fait de ne pas 
disposer d’un logement fourni par l’État. Nous avons rapporté une association indépendante négative entre le surpoids/
l’obésité et les performances scolaires ultérieures des lycéennes en Arabie saoudite. Les résultats soulignent le besoin de 
programmes communautaires et scolaires pour cibler le surpoids/l’obésité parmi les lycéennes.



EMHJ • Vol. 22 No. 12 • 2016 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

888

Introduction

Over the last few decades, there has 
been a worldwide increase in child-
hood obesity affecting developed and 
developing countries (1). In the United 
States of America, the prevalence of 
obesity among adolescents aged 12–19 
years increased from 5% in 1980 to 
nearly 21% in 2012 (2,3). In Saudi Ara-
bia, several local and national reports 
have shown a similar problem, with the 
prevalence of overweight and obesity 
among adolescent children ranging be-
tween 30% and 46% (4-6). As child-
hood obesity is likely to continue into 
adulthood, it puts the affected children 
at higher risk of obesity-related disor-
ders such as diabetes and cardiovas-
cular, respiratory, gastrointestinal and 
orthopaedic diseases at a younger age 
(7). Additionally, childhood obesity 
and associated distorted perception of 
body image can have a serious negative 
impact on child psychology, self-esteem 
and quality of life (8–10).

Several studies have examined 
the association between overweight/
obesity and academic performance 
among students at different grades of 
elementary education, with conflicting 
findings. For example, several studies re-
ported reduced academic performance 
in obese children (11–14), while other 
studies among primary school students 
failed to detect such an association 
(15–17). Additionally, gender-specific 
variability in the relationship between 
overweight/obesity and academic per-
formance has been reported. Obese 
girls had lower academic achievement 
compared with those of a healthy 
weight. However, such an association 
was less clear in boys (12). In Chinese 
adolescents, overweight perception was 
related to lower GPA in girls only (8).

 There is a poor understanding of 
the underlying mechanisms (14,18,19).

Despite the high prevalence of 
childhood/adolescent obesity and the 
importance of academic performance 

of high-school students in shaping their 
future education (20,21), there has 
been a lack of studies of the associa-
tion between overweight/obesity and 
academic performance among Saudi 
Arabian students. The objective of the 
current study was to evaluate the associ-
ation between overweight/obesity and 
future overall academic performance 
among high-school students in Saudi 
Arabia.

Methods

Setting

The current study was conducted at 
the Alabna (Ministry of Defence) high 
schools, which include 5 female schools, 
located in Riyadh, Saudi Arabia. As 
these schools are exclusively serving 
children of employees in the Minis-
try of Defence, the schools are jointly 
managed by the Ministry of Education 
and Ministry of Defence. The female 
schools served 1289 high-school stu-
dents in 2014, with 384 students in the 
12th grade.

Study design

This was a retrospective cohort study. 
We obtained all required ethical ap-
provals from the Institutional Review 
Board (IRB) of King Saud University 
and IRB of Prince Sultan Military Medi-
cal City.

Study population

The study was carried among 12th grade 
students during the 2013/14 academic 
year. Potential candidates for the study 
were all students who had mid-year 
marks for the 12th grade (2013/14), 
final year marks for the 10th grade 
(2011/12), and 10th grade height and 
weight measurements. We excluded 
students whose guardians refused to 
give consent, those with chronic dis-
eases, and those who did not complete 
the study questionnaire.

Sample size

As shown in previous studies in Saudi 
Arabia (4–6), we assumed that the 
ratio of normal weight to overweight/
obesity among the students would be 
2: 1. As per the study definition, the 
decline in academic performance (> 1 
standard deviation; SD) was expected 
at a prevalence of ~16%, assuming a 
normal distribution. It was estimated 
that at least 260 students were required 
to detect a 15% difference in academic 
decline between the two study groups 
(10% vs 25%), at 95% confidence level 
and 90% power.

Exposure definition

Overweight/obesity was based on body 
mass index (BMI) calculated from 
weight (kg) and height (cm) measure-
ments obtained from students’ school 
health medical records or records in Ri-
yadh Military Hospital databases during 
the 10th grade (2011/12). The cutoff 
point for overweight/obesity was the 
85% percentile based on the 2000 Cent-
ers for Disease Control and Prevention 
BMI-for-age percentiles charts. This was 
equivalent to 24.6 for female students 
aged 16 years.

Outcome definition

Decline in academic performance 
was defined as a > 1 SD reduction be-
tween mid-year marks at 12th grade 
(2013/14) and final year marks at 
10th grade (2011/12), to allow better 
comparisons of relative changes across 
tests (22). The students’ marks were ob-
tained from official school records after 
obtaining permission from the Ministry 
of Education and students’ guardians. 
The marks of the 10th and 12th grades 
were chosen to outline the beginning 
and end of the high-school years. Mid-
year rather than final marks of the 12th 
grade were chosen to improve the 
response rate, as recruiting students 
outside the school during the summer 
vacation would have been difficult.
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Questionnaire
We developed and administered a 
self-administrated questionnaire to all 
students. The students were asked to 
answer questions about socioeconomic 
factors and study-related lifestyle habits 
such as watching television (number 
of hours), internet and computer use 
(yes/no), study room availability and 
adequacy (yes/no), and current smok-
ing (yes/no). Self-esteem was assessed 
using the 10-item Rosenberg Self-
Esteem Scale, which was answered us-
ing a 4-point Likert scale ranging from 
strongly agree to strongly disagree (23). 
The scale items were translated into 
Arabic and back translated to English to 
detect any variability.

Recruitment
Students whose guardians agreed to 
study participation were asked to com-
plete the study questionnaire. This was 
done during field visits to each school 
and the questionnaires were completed 
under supervision of the researcher, to 
respond to any inquiry and improve the 
quality of data. The response rate was 
83.1% (310/373).

Statistical analysis
Data are presented using frequencies 
and percentages for categorical data 
and mean (SD) for continuous data. 
Significant differences in sociodemo-
graphic characteristics, study-related 
lifestyle habits and self-esteem among 
overweight/obese and other students 
were evaluated using the X 2 or Fisher’s 
exact test for categorical data and 
Student’s t test or Mann–Whitney 
U test for continuous data. Decline 
in academic performance was com-
pared between the two study groups. 
To detect independent associations 
between student characteristics (in-
cluding overweight/obesity status) and 
the decline in academic performance, 
multiple logistic regression models 
were run, using backward elimination. 
The confidentiality of data was assured 
through anonymous analysis of coded 

questionnaires and allowing access to 
data only for researchers and for the 
purposes stated in the signed consent. 
All P values were 2-tailed. P < 0.05 was 
considered to be significant. SPSS ver-
sion 20.0 (SPSS Inc., Chicago, IL, USA) 
was used for all statistical analyses.

Results

Out of 373 female students of Alabna 
high schools who had 12th grade marks 
available, 33 (8.8%) were missing the 
10th grade marks. Out of the 340 high-
school students who had 10th and 12th 
grade marks available, 25 (7.4%) did not 
have 10th grade BMI measurements 
and 63 (18.5%) did not complete the 
study questionnaire. This left 257 stu-
dents for the current analysis. The aver-
age BMI was 23.2 ± 5.7. Female growth 
charts showed that 105 (40.9%) out of 
the 257 students were either overweight 
(53, 20.6%) or obese (52, 20.2%).

Table 1 shows the sociodemo-
graphic characteristics of the students. 
The majority (251, 97.7%) were living 
with both parents with an average family 
size of 6.1 ± 2.4 individuals. Most (170, 
67.5%) fathers were aged ≥ 45 years, 
whereas most (201, 78.5%) mothers 
were aged < 45 years. One hundred and 
four (41.3%) fathers and 69 (27.3%) 
mothers had college or graduate educa-
tion, whereas 53 (21.0%) fathers and 
127 (50.2%) mothers had less than sec-
ondary education. One hundred and 
ninety (75.7%) fathers were working in 
military occupations, with 78 (30.5%) 
as officers and 115 (44.9%) not as of-
ficers. Only 53 (20.7%) mothers were 
working and the rest were housewives. 
One hundred and forty-one (55.7%) 
students were living in governmentally 
provided housing facilities.

As shown in Table 2, 154 (60.2%) 
students had a designated non-noisy 
place for studying. Two hundred and 
thirty (89.8%) had their own computer 
and 244 (96.1%) had internet access. 
On average, the students were watching 

television for 2.3 ± 1.6 hours per day. 
Only one (0.4%) student reported 
smoking. Out of a maximum 30 points, 
the average self-esteem scale was 20.6 ± 
4.0 points. The average marks (per 100) 
were 86.5 ± 9.7 for 10th grade and 89.5 
± 9.2 for 12th grade, with an average 
improvement of 3.1 ± 6.6 marks. Using 
standardized difference (12th minus 
10th grade marks), 30 students (11.7%) 
had declined academic performance (< 
1 SD) and 227 (88.3%) had constant or 
improved academic performance (> 1 
SD) (Figure 1). 

Comparing student characteristics 
by overweight/obesity status (Tables 
1 and 2), only having an older (> 55 
years) father (P = 0.009), prolonged 
television watching (P = 0.038), and 
to a lesser extent, living in non-govern-
mentally provided housing (P = 0.053) 
were associated with being overweight 
or obese in the 10th grade. Self-esteem 
scale points were similar in both groups 
(20.5 ± 4.0 vs 20.8 ± 4.0, P = 0.921). 
The decline in academic performance 
according to overweight/obesity status 
is shown in Figure 1. Overweight/obese 
students had a significantly greater de-
cline in academic performance as com-
pared with their nonoverweight peers 
(18.1% vs 7.2%, P = 0.023).

The results of multiple logistic re-
gression models that were adjusted for 
all the above student characteristics 
(sociodemographic characteristics, 
study-related lifestyle habits, and self-
esteem) are shown in Table 3. Being 
overweight/obese was associated with 
a higher decline in academic perfor-
mance (odds ratio = 3.73, 95% confi-
dence interval = 1.30–10.74, P = 0.015) 
even after adjusting for the above char-
acteristics. Additionally, having a father 
with low (secondary) education (P = 
0.014) and living outside the govern-
mentally provided housing (P = 0.008 
for owned and P = 0.003 for rented 
housing) were independently associat-
ed with greater decline in academic per-
formance. In contrast, having a mother 
with less than secondary education was 
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independently associated with lesser 
decline in academic performance (P = 
0.039).

Discussion

We reported a negative association 
between overweight/obesity and 

subsequent (2-year) academic perfor-
mance measured among a sample of 
female high-school students in Saudi 
Arabia. This is in accordance with the 
majority of previous studies. For ex-
ample, in a recent longitudinal study 
in the United Kingdom of Great 
Britain and Northern Ireland, obese 

students at age 11 years had reduced 
subsequent academic performance 
measured 5 years later compared with 
those of a healthy weight (12). Simi-
larly, the negative association between 
overweight/obesity and concurrent 
academic performance was seen in sev-
eral cross-sectional studies (13,14,24), 

Table 1 Sociodemographic characteristics of students according to overweight/obesity status

Not overweight Overweight/obese Total P value*

n=152 n=105 n=257
Age 18.0 ± 0.0 18.0 ± 0.0 18.0 ± 0.0 –

Height (cm) 156.2 ± 4.6 156.8 ± 5.4 156.5 ± 5.0 0.327

Weight (kg) 47.9 ± 6.1 70.2 ± 14.2 57.0 ± 15.0 <0.001

Body mass index (BMI) 19.6 ± 2.2 28.4 ± 4.6 23.2 ± 5.5 <0.001

Student living with:

Father 1 (0.7%) 1 (1.0%) 2 (0.8%) 1.000

Mother 2 (1.3%) 2 (1.9%) 4 (1.6%) 1.000

Both 149 (98.0%) 102 (97.1%) 251 (97.7%) 1.000

Family size 6.0 ± 2.2 6.3 ± 2.6 6.1 ± 2.4 0.284

Father age (yr)

<45 50 (33.8%) 32 (30.8%) 82 (32.5%) 0.009

45–55 90 (60.8%) 54 (51.9%) 144 (57.1%) 0.009

>55 8 (5.4%) 18 (17.3%) 26 (10.3%) 0.009

Mother age (yr)

<45 124 (81.6%) 77 (74.0%) 201 (78.5%) 0.149

≥45 28 (18.4%) 27 (26.0%) 55 (21.5%) 0.149

Father’s education

Below secondary education 28 (18.9%) 25 (24.0%) 53 (21.0%) 0.159

Secondary education 63 (42.6%) 32 (30.8%) 95 (37.7%) 0.159

College or graduate 57 (38.5%) 47 (45.2%) 104 (41.3%) 0.159

Mother’s education

Below secondary education 75 (50.0%) 52 (50.5%) 127 (50.2%) 0.332

Secondary education 38 (25.3%) 19 (18.4%) 57 (22.5%) 0.332

College or graduate 37 (24.7%) 32 (31.1%) 69 (27.3%) 0.332

Father in military

No 33 (22.1%) 28 (27.5%) 61 (24.3%) 0.336

Yes 116 (77.9%) 74 (72.5%) 190 (75.7%) 0.336

Father’s job status

Officer 44 (28.9%) 34 (32.7%) 78 (30.5%) 0.328

Not officer 74 (48.7%) 41 (39.4%) 115 (44.9%) 0.328

Other 34 (22.4%) 29 (27.9%) 63 (24.6%) 0.328

Mother’s job status

Working 30 (19.7%) 23 (22.1%) 53 (20.7%) 0.645

Housewife 122 (80.3%) 81 (77.9%) 203 (79.3%) 0.645

Home type

Owned 43 (28.7%) 35 (34.0%) 78 (30.8%) 0.053

Rented 15 (10.0%) 19 (18.4%) 34 (13.4%) 0.053

Government provided 92 (61.3%) 49 (47.6%) 141 (55.7%) 0.053

*X 2 test or Fisher's exact test for categorical data and t test for continuous data



 املجلد الثاين و العرشوناملجلة الصحية لرشق املتوسط
العدد الثاين عرش

891

including some with female students 
only (8,12). For example, perceived 
overweight among Chinese adolescents 
was associated with low self-reported 
grade point average (GPA) in female 
but not male students (8). In contrast, 
several studies conducted among 
primary-school students in different 
parts of the world failed to detect an as-
sociation between overweight/obesity 
and concurrent academic performance 
(15–17). This failure was attributed to 
level of adjustment for confounding 
variables, especially socioeconomic and 

psychosocial factors, differences in the 
analytical techniques used, and differ-
ences in the age or ethnicity of the study 
samples (15,16).

Several explanations have been sug-
gested for the negative association be-
tween BMI and academic performance. 
These include higher rates of health-
related school absenteeism (25), re-
duced cognitive function (26), negative 
impact on self-esteem (9), concurrent 
depressive symptoms (8), and finally, 
peer and teacher prejudice (14,18). 
However, such a negative association 

was shown in previous studies to be 
independent of depressive symptoms, 
intelligence quotient (IQ) and several 
sociodemographic characteristics (12, 
13). Additionally, the negative associa-
tion between overweight/obesity and 
academic performance in the current 
study was independent of level of self-
esteem and several potential sociode-
mographic and lifestyle confounders. 
The independent effect of paternal and 
maternal education and type hous-
ing on academic performance in the 
current study indicates that decline in 

Table 2 Study-related lifestyle habits, self-esteem and academic progress of students according to overweight/obesity status

Not overweight Overweight/obese Total P value*

n=152 n=105 n=257

Designated study place

No 59 (39.3%) 36 (34.3%) 95 (37.3%) 0.412

Yes 91 (60.7%) 69 (65.7%) 160 (62.7%) 0.412

Noisy study place

No 88 (57.9%) 66 (63.5%) 154 (60.2%) 0.372

Yes 64 (42.1%) 38 (36.5%) 102 (39.8%) 0.372

Having internet access

No 6 (4.0%) 4 (3.8%) 10 (3.9%) 1.000

Yes 144 (96.0%) 100 (96.2%) 244 (96.1%) 1.000

Smoking

No 150 (99.3%) 105 (100.0%) 255 (99.6%) 1.000

Yes 1 (0.7%) 0 (0.0%) 1 (0.4%) 1.000

Television watching (h) 2.1 ± 1.5 2.5 ± 1.7 2.3 ± 1.6 0.038

Self-esteem scale points 20.5 ± 4.0 20.8 ± 4.0 20.6 ± 4.0 0.0921

Self-esteem scale groups

Low tertile 46 (30.3%) 31 (29.5%) 77 (30.0%) 0.883

Middle tertile 54 (35.5%) 35 (33.3%) 89 (34.6%) 0.883

High tertile 52 (34.2%) 39 (37.1%) 91 (35.4%) 0.883

10th grade mark (percentage) 87.3 ± 9.6 85.3 ± 9.8 86.5 ± 9.7 0.094

10th grade mark (percentile)

Lowest 10th 13 (8.6%) 11 (10.5%) 24 (9.3%) 0.872

10th–90th 121 (79.6%) 82 (78.1%) 203 (79.0%) 0.872

Highest 10th 18 (11.8%) 12 (11.4%) 30 (11.7%) 0.872

12th grade mark (percentage) 91.0 ± 8.1 87.5 ± 10.4 89.5 ± 9.2 0.004

12th grade mark (percentile)

Lowest 10th 7 (4.6%) 15 (14.3%) 22 (8.6%) 0.019

10th–90th 130 (85.5%) 78 (74.3%) 208 (80.9%) 0.019

Highest 10th 15 (9.9%) 12 (11.4%) 27 (10.5%) 0.019

Mark difference (percentage) 3.7 ± 5.6 2.2±7.7 3.1±6.6 0.107

Mark difference (SD) 0.09 ± 0.85 –0.13 ± 1.18 0.00 ± 1.00 0.107

Mark difference (SD groups)

*χ 2 test or Fisher's exact test for categorical data and Mann–Whitney U test for continuous data
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academic performance is a multifacto-
rial problem, with overweight/obesity 
playing a major role.

The significant negative impact of 
overweight/obesity on future academic 
performance may need to be confirmed 
in both genders and in schools in differ-
ent parts of Saudi Arabia before the find-
ings can be confidently generalized to 

average Saudi Arabian students. How-
ever, high prevalence of overweight/
obesity (40%) and the suggested nega-
tive impact on academic performance 
shown in the current study may confirm 
the need for community and school 
programmes targeting overweight/
obesity by encouraging physical activ-
ity and healthy eating among Saudi 
Arabian high-school students (27). 
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Figure 1 Academic decline (by > 1 standard deviation) among students according 
to overweight/obesity status.

Additionally, the current findings may 
provide parents and adolescents with 
greater motivation to engage with initia-
tives to prevent childhood obesity (12).

The current study had many advan-
tages, such as filling the local knowledge 
gap in an adolescent population with 
high prevalence of overweight/obesity. 
The prospective design helped to sug-
gest the causality between overweight/
obesity and subsequent academic 
performance. The use of documented 
BMI and academic marks removed 
the impact of recall and self-perception 
biases. Nevertheless, we acknowledge 
several limitations. The study included 
only female students of military person-
nel in one city, therefore, the results 
should be generalized with caution to 
Saudi Arabian high-school students. 
Lack of data on some related factors 
such as absenteeism, IQ, psychologi-
cal problems and physical activity may 
have limited our ability to adjust fully 
for possible confounding. Although we 
planned to include both genders, only 
data of female students were included 
in the current analysis to avoid selection 
bias caused by the low response rate 
among male students.

In conclusion, we report a negative 
independent association between BMI 

Table 3 Multiple logistic regression to detect potential associates of academic decline among students (n=192)

OR Lower CI Upper CI P value

Overweight/obesity (ref: normal weight) 3.73 1.3 10.74 0.015

Father’s education (ref: college/graduate)

Below secondary education 2.68 0.45 15.9 0.277

Secondary education 5.14 1.4 18.89 0.014

Mother’s education

Below secondary education 0.17 0.03 0.91 0.039

Secondary education 0.91 0.19 4.48 0.909

Working mothers (ref: housewives) 0.2 0.04 1.08 0.061

Home type (ref: government provided)

Owned 5.84 1.58 21.53 0.008

Rented 8.58 2.06 35.72 0.003

CI = confidence interval; OR = odds ratio. 
Variables entered and left the model; student living status, father's age, mother's age, father working in military, father's work type, family size, designated study place, 
noisy study place, having own computer, having internet access, TV watching hours, smoking, and self-esteem scale points.
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and subsequent academic performance 
among female high-school students 
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highlight the need for community and 
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weight/obesity among high-school 
students.

Acknowledgements

The authors would like to thank the 
Ministry of Education for its coop-
eration in obtaining some of the data 
required for this research. Also, the 

School Health Team members in 
Prince Sultan Military Medical City are 
acknowledged for their assistance in the 
data collection.
Funding: None.
Conflict of interest: None declared.



EMHJ • Vol. 22 No. 12 • 2016 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

894

1 Medical Microbiology and Immunology Department, Faculty of Medicine, Zagazig University, Egypt. 2Anaesthesia and Surgical Intensive Care 
Department, Faculty of Medicine, Zagazig University, Egypt. (Correspondence to Rehab H. El-Sokkary : Rehab_elsokkary@yahoo.com.)

Received: 23/02/16; accepted: 02/10/16

Multidrug-resistant bacteria among patients with ventilator-
associated pneumonia in an emergency intensive care unit, Egypt
Magda M. Azzab 1, Rehab H. El-Sokkary 1, Mohamed M. Tawfeek 2 and Manar G. Gebriel 1

ABSTRACT Ventilator-associated pneumonia (VAP) is the most common hospital-acquired infection among mechanically 
ventilated patients. Our objectives were to determine the incidence of VAP, isolate multidrug-resistant bacteria, identify the most 
prevalent resistant strains and identify their antibiotic susceptibility pattern. The VAP rate was calculated. The isolated microbes 
were identified and tested for antibiotic susceptibilities. The minimum inhibitory concentrations were determined of imipenem, 
meropenem and ertapenem for Klebsiella isolates. Klebsiella isolates resistant to carbapenems were tested for the presence of 
the blaKPC gene. The VAP incidence density rate was 48.8 incidences/1 000 ventilator days. The most common Gram-positive 
organism was Staphylococcus aureus, of which 86.6% of isolates were resistant to cefoxitin , but 100% were sensitive to teicoplanin, 
linezolid and tigecycline. The most common Gram-negative bacillus was Klebsiella, of which 94.6% of isolates were resistant 
to cefotaxime, 70.2% to imipenem, and 64.9% to ertapenem, but 100% were sensitive to colistin and 94.6% were sensitive to 
tigecycline. Of the carbapenem-resistant Klebsiella strains, 23.1% had the blaKPC gene. The high rates of VAP and the high rates of 
resistance among isolated organisms point to improper implementation of infection control programmes.

اجلراثيــم املقاومــة للمضــادات احليويــة عنــد املــرىض املصابــن بالتهــاب رئــوي املصاحــب جلهــاز التنفــس الصناعــي يف إحــدى وحــدات العناية 
ــعافية، مرص ــزة اإلس املرك

ماجدة عزب، رحاب السكري، حممد توفيق، منار جربيل

اخلالصــة: يعتــرب االلتهــاب الرئــوي املصاحــب جلهــاز التنفــس الصناعــي أكثــر أنــواع العــداوى املكتســبة من املستشــفيات شــيوعاً بــني املــرىض املوضوعني عــى  اجلهاز 
التنفــس الصناعــي. وقــد كانــت أهدافنا حتديــد معدل االلتهــاب الرئــوي املصاحب جلهاز التنفــس الصناعي، وعــزل اجلراثيــم املقاومة للمضــادات احليويــة، والتعرف عى 
الســاالت املقاومــة األكثــر انتشــاراً، والتعرف عى طراز حساســيتها للمضــادات احليوية. فُحســب معدل حــدوث االلتهاب الرئــوي املصاحب جلهاز التنفــس الصناعي، 
دت الرتاكيــز املثبِّطة الدنيا لإليميبينيــم واملريوبينيم واإليرتابينيم بالنســبة جلراثيم  وجــرى التعــرف عى اجلراثيــم املعزولة، واخُتربت حساســيتها للمضــادات احليوية. وُحــدِّ
الكليبســيا املعزولــة. واخُترب وجــود اجلني blaKPC يف مســتفردات الكليبســيا املقاِومة للكاربابينيــات. فكان معدل اإلصابــة بااللتهاب الرئــوي املصاحب جلهاز التنفس 
الصناعــي 48.8 حالــة/1000 يــوم مــن أيــام اســتعال جهــاز التنفــس الصناعــي. وكان أكثــر البكرتيــا إجيابيــة اجلــرام شــيوعاً العنقودية الذهبيــة، والتــي كانــت %86.6 من 
معزوالهتــا مقاومــة للسيفوكســيتني، لكن حساســيتها للتيكوبانني واللينيزوليد التيجاســيكلني كانــت %100. وكانت أكثر العصويات ســالبة اجلرام شــيوعاً الكليبســيا، 
والتــي كانــت %94.6 مــن معزوالهتــا مقاومة للسيفوتاكســيم، و%70.2 لإليميبينيــم، و%64.9 لإليرتابينيم، ولكن حساســيتها للكوليســتني كانت %100 وللتيجاســيكلني 
%94.6. وكان جــني blaKPC موجــوداً يف %23.1 مــن ســاالت الكليبســيا املقاومــة للكاربابينيــات. إن ارتفــاع معــدالت اإلصابــة بااللتهــاب الرئــوي املصاحــب جلهــاز 

التنفــس الصناعــي وارتفــاع معــدالت املقاومــة يف أوســاط البكرتيــا املعزولة يشــري إىل عــدم التطبيق الصحيــح لربامج مكافحــة العدوى.

Bactéries multirésistantes parmi les patients atteints de pneumonie associée à la ventilation dans une unité de 
soins intensifs d’urgence, Égypte

RÉSUMÉ La pneumonie sous ventilation assistée (PVA) est la forme la plus courante d’infections nosocomiales 
contractées par les patients sous ventilation artificielle. L’objectif de la présente étude consistait à déterminer l’incidence de la PVA, 
à isoler les bactéries multirésistantes, et à identifier les souches résistantes les plus prévalentes ainsi que leur profil de sensibilité 
aux antibiotiques. Le taux de PVA a été calculé. Les microbes isolés ont été identifiés et leur sensibilité aux antibiotiques a été 
testée. Les concentrations minimales inhibitrices ont été déterminées pour l’imipénème, le méropénème et l’ertapénem pour 
les isolats de Klebsiella. Les isolats de Klebsiella résistants aux carbapénèmes ont été testés afin de déterminer la présence du gène 
blaKPC. Le taux de PVA était de 48,8 cas/1000 jours de ventilation. L’organisme à Gram positif le plus courant était Staphylococcus 
aureus, dont 86,6 % des isolats étaient résistants à la céfoxitine, mais 100 % étaient sensibles à la teicoplanine, au linézolide et à la 
tigécycline. Le bacille à Gram négatif le plus courant était Klebsiella, dont 94,6 % des isolats étaient résistants à la céfotaxime, 70,2 
% à l’imipénème, et 64,9 % à l’ertapénem, mais 100 % étaient sensibles à la colistine et 94,6 % à la tigécycline. Parmi les souches 
de Klebsiella résistantes aux carbapénèmes, 23,1 % contenaient le gène blaKPC. Les taux élevés de PVA et de résistance parmi les 
organismes isolés indiquent une mise en œuvre inadéquate des programmes de lutte contre les infections.
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Introduction

Ventilator-associated pneumonia 
(VAP) has been reported to be the 
most serious healthcare-associated 
infection in intensive care units (ICUs) 
(1). VAP is defined as pneumonia 
developing more than 48 hours after 
endotracheal intubation and initiation 
of mechanical ventilation. It also in-
cludes pneumonia developing after 
extubation (2). Early-onset VAP is usu-
ally less severe, is associated with better 
prognosis and is likely to be caused by 
antibiotic-sensitive bacteria. Late-onset 
VAP is caused by multidrug-resistant 
(MDR) pathogens and is associated 
with increased morbidity and mortality. 
The types of MDR strains that cause 
VAP vary from one hospital to another, 
by patient population and by comorbid 
condition (2).

E n t e r o b a c t e r i a c e a e  p r o d u c i n g 
Klebsiella pneumoniae carbapenemase 
(KPC) are rapidly disseminating in sev-
eral countries and geographical areas. 
This spread of KPC enzymes makes 
the organisms a potential threat to cur-
rent antibiotic-based treatment pro-
tocols (3). Deficient infection-control 
procedures and improper antibiotic 
administration are the main causes for 
the emergence of MDR strains. Thus, 
the implementation of an antibiotic 
stewardship programme has become a 
vital necessity (4).

This study was conducted as part 
of a comprehensive educational pro-
gramme and antibiotic stewardship 
programme in an ICU to determine 
the incidence of VAP, to isolate MDR 
organisms from VAP patients, and to 
identify the most prevalent resistant 
strains, as well as their patterns of antibi-
otic susceptibility.

Methods

A prospective surveillance study was 
conducted in the Infection Control 
Laboratory of the Microbiology 

Department at the Faculty of Medicine, 
Zagazig University, Egypt. It was carried 
out during 12 months (March 2014 to 
February 2015).

Participants
Enrolled cases were selected from pa-
tients admitted to the emergency ICU. 
Patients were included if they were 
mechanically ventilated for more than 
48 hours. Patients were excluded if there 
was evidence of chest infection prior 
to intubation, if they were intubated 
patients who had been admitted from 
another hospital, or if they were im-
munocompromised.

Using Epi Info 6 (US Centers for 
Disease Control and Prevention, At-
lanta, GA, USA), the sample size was 
calculated assuming a statistical power 
of 80%, 95% confidence intervals, the at-
tendance rate of mechanically ventilat-
ed patients at the investigated unit was 
500, and a prevalence of VAP of 57.14% 
(5). We investigated 83 cases owing to 
the assumed 20% non-response rate.  
Patients were selected by systematic 
random sampling; every sixth admitted 
patient fulfilling the inclusion criteria 
was enrolled.

VAP was suspected using clinical 
or radiological criteria, or a combina-
tion of these, and confirmed by micro-
biological examination of endotracheal 
aspirate (6). The study was approved 
by the Institutional Review Board of the 
hospital,  and informed written consent 
was obtained from enrolled patients or 
their relatives.

Setting
The setting was a 15-bed emergency 
ICU; it is the only emergency ICU 
in the Zagazig University Hospital. It 
serves trauma patients and surgical 
emergency patients. The ICU is man-
aged by qualified critical care doctors, 
24 hours a day and 7 days a week, with 
a nurse to patient ratio of 1:2 during 
both the day and night shifts, and 1 
clinical pharmacist. The ICU has an 

active infection prevention and control 
programme, managed by one infection 
control specialist, four infection control 
nurses and one infection control link 
nurse.

Antibiotics are initially prescribed 
empirically and then de-escalation takes 
place according to results from culture 
and sensitivity testing (7). Before the 
study, the most frequently administered 
antibiotics were glycopeptide antibi-
otics, third-generation cephalosporins 
and carbapenems. 

Microbiological tests
Once VAP was clinically suspected, 
specimen collection was ordered by 
the critical care doctor on duty. The 
specimen was then sent to the infection 
control laboratory for microbiological 
confirmation. Endotracheal aspirate 
was collected using aseptic technique 
(8). Gram-stained smears were exam-
ined microscopically. A neutrophil 
count of > 25 pus cells/low-power field 
and > 1 bacterium per oil-immersion 
field were considered as diagnostic for 
the presence of infection (2).

Endotracheal aspirate was me-
chanically liquefied and homogenized 
by vortexing for 1 minute with sterile 
glass beads, followed by centrifuga-
tion at 3 000 rpm for 10 minutes (9). 
Each sample was cultured on blood 
agar, MacConkey agar and chocolate 
agar, then incubated at 37ºC for 48 
hours at 10% CO2. Semiquantitative 
culture analysis was done according 
to the methods of Joseph et al. (10), 
using the four-quadrant technique and 
a calibrated 10 µL loop. Based on the 
number of colonies in each quadrant, 
grades of 3+ and 4+ were considered as 
diagnostic growth thresholds and rep-
resented a colony count > 106 colony 
forming units (or CFUs). The isolated 
bacteria were identified using standard 
microbiological techniques (11).

Calculating VAP rates
The rates of VAP were calculated as 
follows.
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• The incidence was calculated as the 
total number of cases of VAP among 
the population studied.

• The incidence density rate was the  
number of cases with VAP/ the num-
ber of ventilator days) x 1000, which 
gave the VAP rate per 1 000 ventila-
tor days.

Testing for antibiotic 
susceptibility
Isolates were tested for antimicro-
bial susceptibility by the modified 

Kirby–Bauer disc diffusion method 
(12). Multidrug resistance was defined 
as bacteria that were not susceptible 
to at least one agent in three or more 
antimicrobial categories (13). Staphylo-
coccus aureus ATCC 25923, Escherichia 
coli ATCC 25922 and Pseudomonas 
aeruginosa ATCC 27853 were used as 
quality control strains (American Type 
Culture Collection Global Bioresource 
Center, Manassas, VA, USA). Screen-
ing for carbapenemase production was 

done using the disc diffusion method 
and by determining the minimum 
inhibitory concentrations (MICs) for 
carbapenem. Confirmation was done 
using the modified Hodge test (12). The 
MICs of carbapenems for all Klebsiella 
isolates were determined using the tube 
dilution method (12). The antibiotics 
tested were imipenem, meropenem and 
ertapenem (El Nasr Co., Cairo, Egypt). 
Escherichia coli ATCC 25922 was used 
as the quality control strain.

Table 1 Demographic data for patients who had ventilator-associated pneumonia (VAP) and those who were mechanically 
ventilated but did not develop pneumonia (non-VAP)

Parameters No. (%) VAP cases
(N = 55)

No. (%) non-VAP
(N = 28)

X 2 P

Sex

Male 40 (72.7) 14 (50) 4.21 0.04

Female 15 (27.3) 14 (50)

Age group

0–10 4 (7.3) 4 (14.3) 2.24 0.69

11–20 10 (18.2) 4 (14.3)

21–40 16 (29.1) 5 (17.8)

41–60 14 (25.4) 8 (28.6)

> 60 11 (20) 7 (25)

Reasons for admission

Polytrauma 40 (72.7) 5 (17.9) 115.99 < 0.0001

Surgical emergency 5 (9.1) 11 (39.3)

Respiratory failure 4 (7.4) 6 (21.4)

Obstetric emergency 3 (5.4) 2 (7.1)

Other 3 (5.4) 4 (14.3)

Associated comorbidities

Hypertension 16 (29.1) 7 (25) 0.15 0.69

Diabetes mellitus 18 (32.7) 8 (28.5) 0.15 0.69

Chronic liver disease 15 (27.3) 6 (21.4) 0.33 0.56

Renal disease 5 (9.1) 2 (7.1) 0.09 0.76

Cardiac disease 9 (16.4) 4 (14.2) 0.06 0.80

Duration of ventilation

< 5 days (early-onset VAP) 5 (9.1) NA NA NA

≥ 5 days (late-onset VAP) 50 (90.9) NA

Mortality rate 20 (36.4) 9 (32.1) 0.14 0.70

No. of ventilator days: Mean (SD)
(total No. ventilator days = 1 125)

17.25 (13.00) 6.28 (3.1) MW 0.001

No. days in intensive care unit : Mean (SD)
(total No. days in intensive care unit  = 1 268)

18.8 (13.55) 8.35 (3.96) MW 0.001

Total No. of ventilator days before VAP 350 NA NA NA

Mean (SD) APACHE II score 21.5 (2.93) 18.75 (3.9) 3.28a 0.002

NA = not applicable; MW: Mann–Whitney test.  
a The Student’s t test was used to determine statistical significance.
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For the modified Hodge test, the 
surface of a Mueller–Hinton agar plate 
was inoculated with a culture suspen-
sion of E. coli ATCC 25922. A disc of 
meropenem was placed in the centre of 
the plate. Three to five colonies of test 
organisms and quality control organ-
isms were inoculated in a straight line 
from the edge of the disc to the edge 
of the plate. The streak was at least 20 
mm to 25 mm in length. After overnight 
incubation, the plates were examined 
for enhanced growth around the streaks 
of the test organism and the quality con-
trol organism at the intersection of the 
streak and the zone of inhibition. The 
presence of enhanced growth indicated 
carbapenemase production and the ab-
sence of enhanced growth meant there 
was no carbapenemase production. K. 
pneumoniae ATCC BAA-1705 was used 
as the positive control for the test (12).

Detecting the blaKPC gene in 
Klebsiella isolates
DNA was extracted from isolated 
colonies using the QIAamp® DNA Mini 
Kit (Qiagen, Hilden, Germany). Poly-
merase chain reaction (PCR) was per-
formed to detect  blaKPC genes (blaKPC-1 
through blaKPC-7) in Klebsiella isolates. 
PCR-GOLD Master Mix beads (Bi-
oron Life Science,  Ludwigshafen, Ger-
many) were used for amplification. E. 
coli ATCC 25922 was used as a negative 
control and blaKPC-carrying K. pneumo-
niae ATCC BAA-1705 was used as a 
positive control. The amplification was 
done as described elsewhere (14).

Results

A total of 83 mechanically ventilated 
patients were included in the study. 
Only 55 (66.3%) patients fulfilled the 
diagnostic criteria for VAP (Table 1). 
All included cases with VAP presented 
with fever, leukocytosis, rales or bron-
chial breath sounds and recent-onset 
purulent sputum with an increase in 
respiratory secretions that required 

suctioning. The incidence of VAP was 
55/83´ 100 = 66.3%. The incidence 
density rate was  55/1 125´ 1000 = 
48.8/1000 ventilator days.
Of the 55 patients diagnosed as having 
VAP, 31 patients (56.4%) had pol-
ymicrobial infection (all of them were 
polytrauma patients) and the remaining 
24 patients (43.6%) had monomicro-
bial infection. Thus, the total number of 
isolates was 86 (Table 2). Five bacteria 
were isolated from five patients with 
early-onset VAP : two were Streptococ-
cus pneumoniae, two were coagulase-
negative staphylococci and one was 
Staphylococcus aureus. A total of 81 
isolates were obtained from 50 patients 
with late-onset VAP.

The results of antibiotic susceptibil-
ity testing (Tables 3 and 4) were re-
ported to the ICU team so the patients’ 
treatment could be monitored. The data 
were included in the ICU database to 
inform the local antibiogram, which is 
an important adjunct for implementing 
the antibiotic stewardship programme. 
An infection control consultant expe-
rienced in clinical microbiology and 
infection prevention and control strate-
gies assessed the patients’ outcomes. 

The mortality rate among the VAP pa-
tients was 36.4% (20/55). The remain-
ing 63.6% (35/55) of patients were 
transferred to inpatient wards or the 
high dependency unit; in 10 patients, 
the infection was cured.

The MICs of carbapenems for Kleb-
siella isolates (37 isolates) are shown 
in Table 5. PCR identified the blaKPC 
gene in 6/26 (23.1%) imipenem-resist-
ant Klebsiella isolates. All isolates that 
were positive by PCR were resistant to 
carbapenem, when tested by both the 
disc diffusion and MIC methods.

Discussion

VAP is a form of hospital-acquired 
pneumonia that has a high mortality 
rate. The overall incidence of VAP in 
ICUs ranged from 10% to 70% during 
2013 (2). The incidence of VAP in our 
ICU was 66.3% and the rate of VAP was 
48.8 /1000 ventilator days. This was 
lower than the previous rates recorded 
from a respiratory ICU at Ain Shams 
University Hospital in Egypt; there, the 
VAP rate was 70.25 /1000 ventilator 
days,  with a higher incidence of late-on-
set VAP (49.45 /1000 ventilator days) 

Table 2 Bacteria isolated from 55 patients with ventilator-associated pneumoniaa

Bacterial speciesb Number (%) of isolates

Gram-positive

Staphylococcus aureus 15 (17.4)

Coagulase-negative Staphylococcus 5 (5.8)

Streptococcus pneumoniae 2 (2.3)

Enterococcus 1 (1.2)

Total 23 (26.7)

Gram-negative

Klebsiella 37 (43)

Pseudomonas 13 (15.1)

Acinetobacter 8 (9.3)

Escherichia coli 4 (4.7)

Proteus 1 (1.2)

Total 63 (73.3)
a The total number of bacterial isolates was 86. 
b Mixed bacterial isolates from 31 patients included 12 with Klebsiella plus Staphylococcus aureus, 7 with 
Klebsiella plus Acinetobacter, 5 with Klebsiella plus Pseudomonas, 2 with Pseudomonas plus Staphylococcus 
aureus, 2 with Escherichia coli plus Pseudomonas, 1 with Klebsiella plus Proteus, 1 with Klebsiella plus 
coagulase-negative Staphylococcus, and 1 with Pseudomonas plus Enterococcus.
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than early-onset VAP (20.82 /1000 
ventilator days) (15). However, the re-
corded VAP rate in the current study is 
higher than a previous study performed 
in Egypt at the Nasser Institute’s ICU 
(16); there, the VAP rate was 20.77 
/1000 ventilator days, with a higher 
incidence of early-onset VAP than 
late-onset VAP. Moreover, the VAP 
rate in our study was higher than that 
reported from an ICU in Saudi Arabia 

where it was 15.9 /1000 ventilator days 
(17), and it is also higher than the rate 
reported from 7 Indian ICUs, where it 
was 10.46 /1000 ventilator days (18).

A study conducted in 55 ICUs in 
46 hospitals in 8 developing countries 
(Argentina, Brazil, Colombia, India, 
Mexico, Peru, Morocco and Turkey) 
found the overall VAP rate  of  24.1 
/1 000 ventilator days (19); however, 

this was lower than the rates recorded 
in the present study. In developed 
countries, the median number of cases 
ranged from 1.3 to 2.0/1000 ventilator 
days in hospitals participating in the 
National Healthcare Safety Network 
(NHSN) system (20).

The lower rates recorded in devel-
oped countries could be due to strict 
implementation of infection control 

Table 3 Antibiotic susceptibility pattern of Gram-positive isolates a,b

Antibiotic No. (%) isolates

Staphylococcus aureus
(N = 15)

Coagulase-negative 
Staphylococcus 

(N = 5)

Streptococcus 
pneumoniae

(N = 2)

Enterococcus
(N = 1)

S I R S I R S I R S I R
Penicillins 

Penicillin (10 units) 0 0 15 (100) 0 0 5 (100) – – – 0 0 1 (100)

Cephamycins

Cefoxitin (30 m) 2 (13.4) 0 13 (86.6) 2 (40) 0 3 (60) – – – – – –

Glycopeptides

Teicoplanin (30 m) 15 (100) 0 0 5 (100 0 0 – – – 1 (100) 0 0

Vancomycin 15 (100) 0 0 5 (100) 0 0 2 (100) 0 0 1 (100) 0 0

Aminoglycosides

Gentamicin (10 m) 2 (13.3) 1 (6.7) 12 (80) 1 (20) 1 (20) 3 (60) – – – – – –

Tobramycin (10 m) 2 (13.3) 0 13 (86.7) 2 (40) 1 (20) 2 (40) – – – – – –

Amikacin (30 m) 2 (13.3) 0 13 (86.7) 3 (60) 0 2 (40) – – – – – –

Macrolides
Erythromycin (15 m) 2 (13.3) 1 (6.7) 12 (80) 2 (40) 1 (20) 2 (40) 1 (50) 0 1 (50) 0 1 (100) 0

Glycylcycline
Tigecycline (15 m) 15 (100) 0 0 5 (100) 0 0 2 (100) 0 0 1 (100) 0 0

Fluoroquinolones
Ciprofloxacin (5 m) 2 (13.3) 1 (6.7) 12 (80) 2 (40) 0 3 (60) – – – 0 1 (100) 0

Levofloxacin (5 m) 7 (46.7) 0 8 (53.3) 4 (80) 1 (20) 0 2 (100) 0 0 1 (100) 0 0

Lincosamides
Clindamycin (2 m) 6 (40) 0 9 (60) 4 (80) 0 1 (20) 2 (100) 0 0 – – –

Folate pathway inhibitors

Trimethoprim/
sulfamethoxazole 
(1.25/23.75 m) 6 (40) 0 9 (60) 4 (80) 1 (20) 0 1 (50) 1 (50) 0 – – –

Ansamycins
Rifampicin (5 m) 7 (46.7) 0 8 (53.3) 4 (80) 1 (20) 0 2 (100) 0 0 1 (100) 0 0

Oxazolidinones

Linezolid (30 m) 15 (100) 0 0 5 (100) 0 0 2 (100) 0 0 1 (100) 0 0

I = intermediate; R = resistant. S = sensitive 
a Values are numbers (percentages) of isolates.  
b Multidrug-resistance rates for each type of bacteria are:  Staphylococcus aureus – 12/15 (80%);  coagulase-negative Staphylococcus  3/5  (60%);  Streptococcus 
pneumoniae – 0; Enterococcus – 0; Gram-positive isolates – 15/23 (65.2)%. 
c The test for the minimum inhibitory concentration for vancomycin was performed according to the recommendations of the Clinical and Laboratory Standards 
Institute (12).
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measures and continual annual surveil-
lance at all hospitals that is aimed at 
decreasing infection rates, as well as 
to the better availability of resources 
and the increased awareness among all 
healthcare workers of measures to pre-
vent and control infection (16). Thus, 
the high incidence of VAP and MDR 
in this study could be attributed to a 
lack of good infection control practices 
and the non-rational use of antibiotics; 
this highlights the importance of strictly 
following the protocols of antibiotic 
stewardship programmes.

The current study showed that the 
mean durations of mechanical ventila-
tion and hospital stay, and mortality 
rates were higher in patients with VAP 
than in mechanically ventilated patients 
who did not develop pneumonia. These 
differences may be due to inappropri-
ate treatment, bacteraemia associated 
with a virulent organism or the presence 
of an underlying medical condition. 
These findings confirm the importance 
of diagnosing VAP early and initiating 
appropriate antibiotic treatment as vital 
tools for preventing adverse outcomes.

The pathogens responsible for VAP 
vary according to the duration of me-
chanical ventilation, a patient’s prior 
antibiotic exposure and the length of 
hospital stay. In this study, Gram-neg-
ative bacilli were found to be the most 
prevalent pathogens associated with 
VAP (63/86 [73.3%] of isolates); Kleb-
siella was associated with 43% (37/86); 
P. aeruginosa with 15.1% (13/86); Aci-
netobacter baumannii with 9.3% (8/86); 
and E. coli with 4.7% (4/86). Some stud-
ies have found that A. baumannii is the 
most common organism causing VAP 
(2), but others found P. aeruginosa to be 
the most common organism causing 
VAP (4,21). 

Klebsiella has also been recognized 
as an important cause of infections, 
and various environmental reservoirs 
have been identified. Irrespective of the 
primary source, it seems that the most 
significant reservoir for the microorgan-
ism is the digestive tract of colonized 

patients, and that transmission occurs 
mostly via the hands of nursing staff 
(22). Low rates of compliance with 
hand hygiene practices have been re-
corded among healthcare workers in 
the ICU investigated in this study (RH 
El-Sokkary, R Elsaid Tash, unpublished 
data, 2014). This could explain the high 
prevalence of Klebsiella revealed in the 
current study.

Out of 86 culture-positive sam-
ples, 71 isolates (82.6%) were found 
to be MDR. Among Gram-positive 
isolates, 15/23 (65.2%) were found to 
be MDR; for Gram-negative isolates, 
56/63 (88.8%) were found to be MDR. 
Similar results were reported in a ter-
tiary care hospital in Nepal where 66.7% 
of bacteria isolated in postoperative 
wound infections was MDR: 83.33% 
of Gram-negative bacteria and 47.5% of 
Gram-positive isolates were MDR (23).

The antibiotic susceptibility patterns 
of organisms isolated in this study are 
being used to provide guidelines for 
empirically prescribing antibiotics in the 
ICU studied. Penicillin is not  recom-
mended. For Staphylococcus  aureus, ce-
foxitin, erythromycin and ciprofloxacin 
are no longer recommended as first-line 
therapy due to the high incidence of  
resistance. Vancomycin, teicoplanin, 
linezolid and tigecycline were most ef-
fective against Gram-positive cocci 
causing VAP, so they should be saved 
for life-threatening infections.

Antibiotic resistance is high among 
Gram-negative bacilli; most of the 
tested antibiotics are not recommended 
for use. This highlights the urgent need 
for  a local antibiogram  to guide the  
prescription of antibiotics. Tigecycline 
and colistin have been found to be the 
most effective agents against Gram-
negative isolates, so they should be 
reserved for life-threatening infections 
(24), although a risk assessment of the 
patient's general condition is highly rec-
ommended for colistin.

The high rates of antibiotic resist-
ance reported for Klebsiella isolates may 

be explained by the rapid transmission 
of determinants of antibiotic resist-
ance between different species of en-
teric Gram-negative bacilli, a condition 
enhanced by the lack of adherence to 
infection control standards (25). The 
extensive use of β-lactam antibiotics, 
including third-generation cephalo-
sporins, for treating infections is another 
factor that helps increase the prevalence 
of resistant isolates.

The high rates of resistance reported 
in this study are similar to those previ-
ously reported for device-associated 
infection at Cairo University Hospital, 
with 70% of tested E. coli and K. pneumo-
niae isolates found to produce extended-
spectrum β-lactamases (26). In contrast, 
in the United States, only 20% of the E. 
coli and K. pneumoniae isolates reported 
to the NHSN have extended-spectrum 
cephalosporin resistance. Resistance 
rates for other organisms are also sub-
stantially higher in Egypt. For instance, 
100% of Acinetobacter spp. isolates from 
hospital-acquired infections in Egypt 
are MDR versus approximately 70% of 
isolates in the NHSN; 93% of Staphy-
lococcus aureus isolates tested in Egypt 
were methicillin resistant compared 
with 50% in the NHSN (27).

In the current study, the most com-
mon organisms isolated from VAP 
cases were Gram-negative bacilli. Simi-
lar results have been reported from an 
Egyptian study (16) and a study con-
ducted in Saudi Arabia (17). In a study 
performed in ICUs in different hospitals 
in an urban town in India (2), the anti-
biogram of the isolated Gram-negative 
bacilli showed A. baumannii (46.22% 
of isolates) and P. aeruginosa (18.68%) 
to be MDR. All (100%) A. baumannii 
isolates were resistant to ampicillin; and 
88.6% were resistant to cefotaxime,  78% 
to ceftazidime, 48% to amikacin, 42.4% 
to imipenem, and 42.4% to meropenem. 
P. aeruginosa isolates also had a 100% 
resistance rate to ampicillin, 47.2% re-
sistance to cefotaxime, 47.2% resistance 
to ceftazidime  and 18.6% to imipenem 
and meropenem. Staphylococcus aureus 
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used for screening for carbapenamase 
production due to the unavailability of 
the antibiotic discs. The second limita-
tion is that a history of taking antimi-
crobials during the preceding 3 months 
should have been an exclusion criterion, 
yet we could not apply this due to the 
lack of medical records. Data reported 
by patients about their use of antibiotics 
could be inacurate.

Conclusions

Although the recorded rates of VAP in 
this study are lower than those found in 
some previous studies, VAP is still a chal-
lenge in the ICU. The high prevalence of 
Gram-negative bacilli and the increased 
rates of carbapenem resistance among 
Klebsiella isolates highlight the urgent 
need for the proper implementation of 
antibiotic stewardship programmes.

Recommendation

Str ict  implementat ion of  VAP-
prevention strategies are needed with 
continuous monitoring of the spread of 
antibiotic-resistant strains.
Funding: None.
Competing interests: None declared.
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Report

A partnership model to improve population health 
screening for noncommunicable conditions and their 
common risk factors, Qazvin, Islamic Republic of Iran
S. Alikhani 1 and B. Damari 2

ABSTRACT Early findings and management of health conditions are among the key functions of health care 
systems. We developed a partnership framework to establish an extended primary health care-based selective 
screening service for the entire population of a small town as a key project of Qazvin Health Plan, Qazvin, Islamic 
Republic of Iran. Eight scientific associations and a diverse technical taskforce extensively reviewed evidence to 
adapt the grade A and B preventive recommendations of the American Preventive Service Taskforce. A list of 15 
priority health conditions was identified and screening protocols were developed accordingly. Then strategies 
for working with private sector providers for better health care were applied to form our partnership model 
through which we ensured provision of screening services in 3 areas: service provision, quality and costs. Six 
private medical offices and a laboratory cooperated with the public health centre of the town to screen eligible 
residents. Preliminary analysis of the results suggests that the framework has successfully engaged private care 
providers.

نمــوذج رشاكــة لتحســن التحــري عــن الصحــة الســكانية فيــا يتعلــق باألمــراض غــر الســارية والعوامــل الشــائعة خلطــر 
اإلصابــة هبــا، قازفــن ، مجهوريــة إيــران اإلســامية

سيامك عايل خاين، هبزاد دمادي

اخلاصــة: يعتــر االكتشــاف املبكــر لألمــراض مــن بــن املهــام الرئيســية لنظــم الرعايــة الصحيــة. ولقــد َوضعــت هــذه الدراســة إطــارًا إلنشــاء 
ــة  خدمــة حتــرٍّ انتقائــي جلميــع الســكان يف بلــدة صغــرة كمــروع أســايس خلطــة صحيــة يف قزويــن. وجــرى اســتعراض مســهب ألدلــة حملي
ووطنيــة مــن أجــل التكيــف مــع التوصيــات الوقائيــة - ذات األولويــة مــن الدرجتــن أ و ب - لفريــق عمــل اخلدمــات الوقائيــة يف الواليــات 
املتحــدة. وقــد اســُتخلصت - وفقــًا لذلــك - قائمــة تضــم 15 حالــة صحيــة مزمنــة واختبــارات التحــري عنهــا والفواصــل الزمنيــة بينهــا. وتــي 
ذلــك اســتخدام جمموعــة معــرف هبــا مــن االســراتيجيات للعمــل بشــكل أفضــل مــع مقدمــي رعايــة مــن القطــاع اخلــاص البتــكار نمــوذج 
ــة  ــادات طبي ــتة عي ــت س ــد تعاون ــراض. وق ــة األم ــاج ومتابع ــري وع ــة للتح ــات مؤمن ــة خدم ــل حزم ــع ومتوي ــه وض ــن خال ــم م ــة يت رشاك

خاصــة وخمتــر واحــد مــع املركــز الصحــي العــام الوحيــد يف البلــدة لفحــص الســكان املؤهلــن لاشــراك.

Modèle de partenariat pour améliorer le dépistage des maladies non transmissibles et leurs facteurs de 
risque courants dans la population, Qasvin (République islamique d’Iran)

RÉSUMÉ Le dépistage précoce des maladies est l’une des fonctions centrales des systèmes de soins de santé. 
La présente étude a mis au point un cadre afin d’établir un service de dépistage sélectif pour l’ensemble de la 
population d’une petite ville comme projet clé du Plan sanitaire de Qasvin. Les données locales et nationales 
ont été examinées en détail afin d’adapter les recommandations de prévention prioritaires des niveaux A et B 
du US Preventive Services Taskforce (Groupe de travail sur les services de prévention des États-Unis).Une liste de 
15 affections chroniques, les tests de dépistage associés et leurs intervalles ont été établis en fonction. Par la 
suite, un ensemble de stratégies éprouvées visant à mieux collaborer avec les prestataires de soins privés a été 
utilisé pour concevoir un modèle de partenariat grâce auquel des services couverts par une assurance pour le 
dépistage, le suivi et de prise en charge des maladies seraient créés et financés. Six cabinets médicaux privés et un 
laboratoire ont coopéré avec le seul centre de santé publique de la ville pour sélectionner les résidents éligibles. 
L’analyse préliminaire des résultats laisse penser que le cadre a permis d’impliquer les prestataires de soins privés
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Introduction

Screening programmes are launched to 
detect a disease or a risk factor that can 
potentially cause manageable health 
conditions (1); however, a screening 
activity should never be thought of as a 
service itself. Screening is always a part 
of a wider strategy that may include 
definitive diagnosis, health promotion 
and disease prevention or control. 
Implementation of community-based 
screening is an equitable approach to 
addressing population health because 
it identifies and addresses the needs of 
less-affluent people and fulfils the prin-
ciples of primary health care (2). There 
are few noncommunicable disease 
programmes in the Islamic Republic of 
Iran that include a community-based 
screening component.

The Iranian primary health care 
system of was developed more than 
3 decades ago, initially to respond to 
a variety of health problems that were 
mostly contagious in nature. It basi-
cally covered rural populations and 
inhabitants of small towns (3). During 
the past few decades, the progressive 
trend towards urbanization and its 
consequences has advocated for some 
reforms in the primary health care sys-
tem including efforts to expand services 
for the residents of larger cities and to 
address emerging health priorities (4). 
Integration of new programmes to 
tackle chronic diseases has been one 
of those measures because noncom-
municable diseases and accidents are 
the major factors affecting the burden 
of disease in the Islamic Republic of 
Iran. In 2011 there were about 4 million 
Iranian adults (11.4%) with diabetes, 
which represented a 35% increase 
over 7 years (5). In the same year, the 
prevalence of hypertension, obesity, low 
physical activity, low fruit and vegetable 
consumption and hypercholesterolae-
mia among adults was 19.0%, 16.8%, 
44.9%, 22.0% and 27.9% respectively 
(6). These are common risk factors for 
ischaemic heart disease, which imposes 

the highest disease burden on Iranians, 
and for some other prevalent chronic 
conditions which also impose a high 
burden. Comparing with other coun-
tries in the Region, the Iranian health 
system is still not ranked as highly ef-
fective when considering burden of 
disease indicators such as disability 
adjusted life years (DALYs), a fact that 
shows it has not been able to effectively 
respond to noncommunicable dis-
eases in particular (7). Hypertension 
and diabetes prevention and control 
programmes are the only 2 nationwide 
noncommunicable disease intervention 
programmes which include a popula-
tion-based screening component. De-
spite their integration into the Iranian 
primary health care system, only about 
half the people affected are aware of 
their health condition (8,9), a fact that 
challenges both the quality and the ex-
tent of the screening component of the 
2 programmes. In addition, a significant 
number of those who are diagnosed 
with diabetes and hypertension are not 
medically controlled, a sign of inad-
equate or ineffective care after disease 
detection (10,11).

The Qazvin Health Plan, an ongo-
ing initiative to improve health policy 
and planning practices at the provincial 
level, targeted noncommunicable dis-
eases  as the priority health condition 
of the population through an initiative 
that aims to find a solution for 2 impor-
tant problems, identifying diseases and/
or risk factors that could change the 
trend of noncommunicable diseases 
in the province, and strengthening the 
local primary health care system in Mo-
hammadyeh, a small town with about 
40 000 residents, by introducing a best 
practices in public–private partnership 
model to the system to handle screen-
ing and care protocols properly and 
effectively. 

Methods

Study design and setting
The framework we devised to prioritize 
noncommunicable diseases and risk 
factors for screening and care using a 
convenient, evidence-based method 
was developed by reviewing the relevant 
literature and expert opinion. The pub-
lic–private partnership reform we set up 
to improve primary health care services 
in an uraban setting was adapted from 
a known method (12). Therefore, our 
initiative included 2 steps that are dis-
cussed here. The implementation report 
is the subject of a separate paper to be 
published later. 

Step 1: Identifying target 
conditions for screening
This step consists of a literature review 
and consensus-building using an expert 
panel. We reviewed evaluation reports 
of past and current community-based 
screening programmes in the Iranian 
health system and the 2012 internation-
al recommendations of the American 
Preventive Service Taskforce (13). Our 
purpose was to provide a list of diseases 
or risks that are high priority for screen-
ing in the primary health care system, 
i.e. conditions graded A and B (strongly 
recommended and recommended).

We then established a panel of 
experts to rate the final table of target 
preventive measures. We purposely re-
cruited experts for this part of our study 
(14) to select “the most knowledgeable 
individuals in the relevant field” (15). 
Three senior clinicians in the field of 
internal medicine, gynaecology and 
paediatrics, a professor of epidemiol-
ogy and an associate professor in health 
economy were recruited. We devised a 
questionnaire to collect experts’ opin-
ion at this stage on 5 inclusion criteria 
of screening: validity, reliability, yield, 
cost and follow-up services (16). Efforts 
like this usually rely on both available 
evidence and collective judgements, 
and are based on the experts’ definition 
of what forms an effective practice. Past 
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performance of similar initiatives can 
also be used as a sound basis for our pur-
poses. We used the RAND–UCLA ap-
propriateness method as our approach 
for systematically combining evidence 
and the collective judgment of experts 
(17). This includes a comprehensive 
literature review to assess the available 
evidence on the target subject to elabo-
rate a framework, followed by collating 
the experts’ opinions.

The experts were requested to 
rate each of the criteria for the recom-
mended tests on a 5-point scale (1 = 
strongly agree, 5 = strongly disagree). 
For each condition, only one clinician of 
the related field was asked to comment. 
Points for each question were summed 
up to give a simple sum score for each 
condition, which could be in the range 
5–25. We considered an appropriate-
ness score of 5 as the cut-off point in 
acceptance of each screening measure, 

i.e. any screening measure with score ≤ 4 
for each criterion was selected.

Step 2: Designing the public–
private partnership model 
This step comprised a literature review 
and community mobilization compo-
nent. At this stage we reviewed all avail-
able relevant clinical practice guidelines 
as well as 2 evaluation reports of the 
national diabetes and hypertension 
screening programmes to outline what 
we require to amend in the infrastruc-
ture and procedures of the existing 
services. 

A set of recommended strategies 
for working with private sector pro-
viderswas used to set up our screening 
plan (12). Through this approach, we 
targeted 3 areas: 

• increase service provision, 

• improve quality of services, 

• control costs. 

We used specific strategies to ad-
dress policy-makers, care providers and 
the community for each target area. A 
stakeholder analysis led us to form a 
steering committee in which we final-
ized and endorsed the strategies. The 
committee compried 11 executives, of-
ficers and experts from relevant sectors 
in Qazvin province.  

Results

We identified 21 diseases/risks at 
grade A or B in the Preventive Service 
Taskforce recommendations that were 
addressed by at least 1 technical pro-
gramme of the health system (13). The 
summary the of experts' opinions on 
these conditions is shown in Table 1.

The final screening interventions 
approved by the expert panel were re-
stricted to 6 conditions. The experts 
agreed on sex, age, gold standard and 

Table 1 Diseases/risks scored by the expert panel to be included in the prototype

Disease or risk factor to be screened Appropriateness score  
(1 = most appropriate, 5 = least appropriate)

Validity Reliability Yield Cost Follow-up

Osteoporosis 1 1 2 4 3

Iron deficiency anaemia 1 1 1 4 5

Hypertension 1 1 1 1 1

Breast cancer 1 1 1 1 1

Cervical cancer 1 2 2 1 2

Prostate cancer 1 2 3 4 3

Colon cancer 1 1 1 1 1

Depression 2 2 1 2 3

Diabetes 1 1 1 1 1

Hypercholesterolaemia 1 1 1 1 1

Neonatal impaired hearing 1 1 1 2 1

Hepatitis B 1 1 2 1 4

Obesity 1 1 1 1 1

Syphilis 1 1 2 2 3

Aneurism of abdominal aorta 1 1 2 3 4

Alcohol abuse 2 2 1 1 3

Tobacco use 1 1 1 1 1

Gonorrhoea 1 1 2 1 2

Chlamydia infection 2 2 2 1 3

HIV/AIDS 1 2 3 3 3

Asymptomatic bacteriuria 1 1 3 2 2



 املجلد الثاين و العرشوناملجلة الصحية لرشق املتوسط
العدد الثاين عرش

907

test intervals for each item. Table 2 pro-
vides brief information about the target 
conditions.

The research team developed a clini-
cal practice guideline for each health 
condition in the list through review of 
all available national clinical guidelines 
as well as evaluation reports on national 
screening programmes for diabetes and 
hypertension. These guidelines were 
adapted to the local context and needs 
to make the screening process as feasi-
ble as possible. 

Extensive negotiations with pro-
vincial stakeholders resulted in some 
changes in regulations and services that 
were required to provide a sound and 
appropriate prototype. The local health 
authority revised all of the routine forms 
and processes to comply with the new 
guidelines and mandates. 

• Our efforts to negotiate with a va-
riety of stakeholders resulted in the 
following achievements, listed under 
3 strategies we used to encourage the 
highest participation of private care 
providers. 

• Increase coverage of products and 
services with a public health benefit 
which are affordable for target groups:

 – three major public health insur-
ance providers accepted to cover 
the costs of screening tests; 

 – subsidized referral and follow-up 
services provided by Qazvin Uni-
versity of Medical Sciences;

 – six physicians who had private 
medical offices in different zones 
of the city agreed to cooperate 
with the initiative to reduce co-
payments;

 – the only private medical labora-
tory in the city joined the efforts 
to reduce copayments for labora-
tory tests;

 – media campaign designed and ar-
ranged, including local radio and 
television broadcasts, brochures, 
posters and billboards to inform 
citizens about the project;

 – clients covered by the main char-
ity organization, Emdad Relief 
Organization, were exempted 
from all screening costs.

• Limit harmful practices and improve 
technical quality of care:

 – strict auditing protocols devel-
oped to supervise both public and 
private providers using checklists 
based on clinical guidelines and 
standard operational procedures;

 – training events designed for con-
tractors from private medical of-
fices and public health workers to 
introduce our protocol for screen-
ing, referral and follow-up;

 – screening processes, costs and 
goals were clearly described 
through brochures and distrib-
uted door-to-door.

• Control treatment costs to users:

 – all tariffs for diagnostic tests, vis-
its and counselling were clearly 
estimated and approved by the 
provincial medical council and 
introduced to the private pro-
viders during orientation and 
recruitment sessions; insurance 
companies, Emdad Relief Organi-
zation and the health authority of 
the town developed a coopera-
tion mechanism to control pay-
ments; 

 – the optimum number of visits 
for each private doctor and the 
partner laboratory was estimated; 
they are paid through insurance 
companies. 

Discussion 

The Qazvin Comprehensive Health 
Plan of was a provincial initiative begun 

Table 2 Selected conditions for screening

Health condition Age (years) Gradea Sex Reference test Recommended testing interval
Diabetes 18–65 B Both Fasting plasma glucose Every 3 years

Breast cancer 45–65 B Female Mammography Every 2 years

Colon cancer 50–65 A Both Faecal occult blood Annually

High blood 
cholesterol

20–35 B Male Blood total cholesterol Every 5 years

35–65 A

20–45 B Female

45–65 A

Smoking 15–65 A Both Question 1st visit

Hypertension 18–65 A Both Sphygmomanometer Every 2 years for those with 
normal blood pressure;
annually for those with 
hypertension

Obesity 6–65 B Both Body mass index 1st visit

aUS Preventive Service Taskforce recommendations (12).  
Grade A: The USPSTF found good evidence that the service improves important health outcomes and concludes that benefits substantially outweigh harms. Grade B: 
The USPSTF found at least fair evidence that the service improves important health outcomes and concludes that benefits outweigh harm.
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consequent to a community health as-
sessment and through building political 
commitment at the level of Governor 
General of the province. It targeted 
health as the pivotal element of sustain-
able development and tried to exemplify 
the Health in All Policies (18). During 
the development of the plan, the steer-
ing committee was convinced of the 
fundamental need to focus on areas of 
priority to amalgamate all concerns and 
resources. Therefore, while the advisory 
team began working on health sector 
reform, they had to rely on the current 
burden of disease information to iden-
tify health care priorities.

Among all causes of mortality and 
morbidity, noncommunicable diseases  
and their common risk factors impose 
the maximum burden on the health 
and economy of Iranians (19). In re-
sponse, 2 nationwide programmes for 
hypertension and diabetes have been 
integrated into the primary health care 
system since the 1990s (20); however, 
there are doubts whether they could 
be considered promising initiatives 
(10,11). Therefore, it is important to 
analyse these programmes when trying 
to establish a promising screening in-
tervention, which we attempted before 
developing our model.

While about 60% of the population 
resides in urban areas of the country, it is 
currently estimated that only about 30% 
of the adult urban population have been 
screened for hypertension and diabetes 
and referred for treatment when indi-
cated (21). The situation is worse for 
the rural population. However, diabetes 
control is more effective where rural 
health workers provide health care ser-
vices. This could be attributed to the 
rather insufficient follow-up and life-
style modification training provided by 
care providers, mainly physicians, in the 
cities (22). 

On the other hand, we should 
consider how some of the 9 basic re-
quirements for screening (23) are sys-
tematically ignored by the diabetes and 
hypertension screening programmes, 

especially in regard to knowledge about 
the prevalence of the 2 conditions, fa-
cilities needed, acceptability and equity. 
The 2 programmes were initiated when 
there was not enough evidence on the 
distribution of the conditions in the 
country. The first national surveillance 
survey that was able to quantify and 
map the prevalence of the conditions 
was conducted in 2005, some years after 
the screening programmes had been 
launched nationwide (24). This lack of 
clear epidemiologic knowledge has re-
sulted in an inappropriate estimation of 
the infrastructure the country needed to 
undertake screenings and consequent 
follow-up and management efforts. 
Also, as the public were not educated 
about diabetes and hypertension, they 
neither accepted screening nor what 
should be done after cases are identified. 
Poor control results among those who 
receive treatment can be a sign of this 
lack of public knowledge and accept-
ability. Finally, the obvious difference 
between the prevalence of diabetes and 
hypertension among men and women, 
and urban versus rural areas was not ad-
dressed properly by the Iranian health 
care system, which undermined equita-
ble access to health services.

Through this study, we have tried to 
use all the lessons we learnt from the past 
and combine them with evidence-based 
practices to prepare our new model for 
screening of chronic health conditions, 
a model that is highly responsive to the 
WHO Package of essential noncommu-
nicable (PEN) disease interventions for 
primary health care in low-resource settings 
initiative (25). Thus, the design is based 
on primary health care to ensure equi-
table access to health services, only a 
set of feasible, evidence-based interven-
tions were selected to be included in 
the model and all three levels of health 
care are involved to ensure those who 
are found to have a problem will receive 
appropriate services as well. However, 
we acknowledge that access to special-
ized care and some medical technolo-
gies is still a problem that needs to be 

responded to thoroughly using the field 
results. Reimbursement of travel costs 
may be one solution. 

Although we believe that our experi-
ence could improve the screening and 
care for noncommunicable diseases 
and risk factors at the primary care level, 
we also acknowledge that our efforts 
may fail to prepare secondary care be-
cause of the existing disparities we face 
in healthcare provision thoroughout the 
province at this level. We are also aware 
that the sustainability of the partner-
ship model wehave proposed could 
be diminished over time by the shift 
of political commitment of those key 
stakeholders who have supported the 
partnership framework, either finan-
cially or technically. On the other hand, 
the pilot Family Physician Programme 
(26), the only infrastructural reform 
that could challenge the results of our 
initiative, is now limited to rural areas 
and cities with less than 20 000 inhabit-
ants. However, an evaluation of this 
programme suggests considering the 
role of the private sector in areas where 
the public primary health care system 
is challenged by it (27). This could 
increase the importance of building a 
partnership between private and public 
players.  
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Short communication

Water usage in the Gaza Strip: recommendations from 
a literature review and consultations with experts
Emily MacDonald 1, Bernardo Guzman Herrador 1, Susanne Hyllestad 1, Vidar Lund 1, Karin Nygård 1, Line Vold 1, 
Mohamed Lafi 3, Walaa Ammar 3, Bjørn Iversen 1,2,3

ABSTRACT Water quality in the Gaza Strip has been severely compromised due to increasing salinity, 
contamination with pollutants, and lack of adequate treatment options. To provide the population of the Gaza 
Strip with advice on how to mitigate health risks from water we developed recommendations on using water 
from different sources for different purposes (such as for consumption, hygiene, amenities, and irrigation) based 
on a literature review and consultation with experts. Specific advice was developed for several vulnerable 
groups, including infants, children, pregnant or lactating women, and elderly people. The recommendations are 
inherently limited, as it is unacceptable to recommend consuming water that is of substandard quality. However, 
pending long-term solutions, information can be targeted to vulnerable groups to ensure that exposure to the 
most harmful contaminants is avoided. The implementation of these recommendations may require information 
campaigns to assist the population in differentiating water from different sources for different uses.

استخدام املياه يف قطاع غزة: توصيات تستند إىل مراجعة لألدبيات واستشارات للخرباء
إيميــي ماكدونالــد، برنــاردو جوزمــان هــرادور، ســوزان هيليســتاد، فيــدار لونــد، كاريــن نيجــارد، لــن فولــد، حممــد اليف، والء عــار، بيــون 

إيفرســون

اخلالصــة: لقــد كانــت جــودة امليــاه يف قطــاع غــزة منقوصــة بشــدة نتيجــة لتزايــد امللوحــة والتلــوث ببعــض امللوثــات وعــدم وجــود خيــارات 
كافيــة ملعاجلتهــا. ولتقديــم النصيحــة لســكان قطــاع غــزة بشــأن كيفيــة التخفيــف مــن املخاطــر الصحيــة النامجــة عــن امليــاه قمنــا بوضــع توصيات 
حــول اســتخدام امليــاه ذات املصــادر املختلفــة ألغــراض خمتلفــة )مثــل: االســتهالك، والنظافــة، واالســتخدام يف أســباب الراحــة، واالســتخدام 
يف األغــراض اإلنتاجيــة، والــري(، وذلــك اســتنادًا إىل مراجعــة األدبيــات واستشــارة اخلــراء. وقــد وضعــت نصائــح حمــددة للعديــد مــن الفئات 
الضعيفــة؛ بــا يف ذلــك الرضــع واألطفــال والنســاء احلوامــل أو املرضعــات وكبــار الســن. إن التوصيــات التــي ســبق وضعهــا قــارصة أصــاًل، 
إذ أنــه مــن غــر املقبــول أن يــوىص باســتهالك ميــاه دون املســتوى املعيــاري. ومــع ذلــك فإنــه ريثــا يتــم إجيــاد حلــول طويلــة األجــل يمكــن أن 
تســتهدف الفئــات الضعيفــة لضــان جتنــب تعرضهــا للملوثــات األكثــر رضرًا. إن تنفيــذ هــذه التوصيــات قــد يتطلــب تنظيــم محــالت إعالميــة 

ملســاعدة الســكان عــى متييــز اســتعال امليــاه ذات املصــادر املختلفــة يف االســتخدامات املختلفــة.

Utilisation de l’eau dans la Bande de Gaza : recommandations reposant sur une analyse documentaire et 
des consultations d’experts

RÉSUMÉ La qualité de l’eau dans la Bande de Gaza a été grandement compromise du fait de l’augmentation de 
la salinité, de la contamination par les polluants, et du manque d’options de traitement appropriées. Afin de 
conseiller la population de la Bande de Gaza sur la façon de réduire les risques sanitaires liés à l’eau, nous avons 
mis au point des recommandations pour l’utilisation de l’eau provenant de différentes sources en vue d’usages 
variés (consommation; hygiène; utilisation des infrastructures y compris le lavage des voitures et l'arrosage de 
la pelouse, production et irrigation), sur la base d’une analyse documentaire et de consultations d’experts. 
Des conseils spécifiques ont été mis au point pour différents groupes vulnérables tels que les nourrissons, les 
enfants, les femmes enceintes ou allaitantes, et les personnes âgées. Les recommandations mises au point sont 
nécessairement limitées ; il est en effet inacceptable de recommander la consommation d’une eau ne répondant 
pas aux normes. Cependant, en attente de solutions sur le long terme, les groupes vulnérables peuvent être 
ciblés afin de garantir que l’exposition aux contaminants les plus dangereux soit évitée. La mise en place de ces 
recommandations pourrait nécessiter des campagnes d’information pour aider les populations à reconnaître 
l’eau de différentes sources en vue d’usages variés.
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Introduction

The Gaza Strip is approximately 365 
km2 and home to more than 1.85 mil-
lion people who live in 5 governorates 
(1). The population is projected to 
grow to 3.7 million inhabitants by 2035 
(2). One of the main challenges fac-
ing the growing population is access to 
potable water. Water in the Gaza Strip 
is sourced primarily from the coastal 
aquifer, which has been infiltrated by the 
Mediterranean sea, leading to increased 
salinity in the groundwater. Extrac-
tion from the coastal aquifer in 2010 
was estimated to be 170 million m3/
year, but the annual sustainable yield 
of the aquifer within the Gaza Strip is 
estimated to be 55 million m3/year (3). 
Contamination of water resources with 
fertilizers, pesticides and solid waste, 
as well as a lack of adequate water and 
sewage treatment options, including 
desalination facilities, has further com-
promised the quality of the water (4, 5). 
It is estimated that the water extracted 
from the coastal aquifer will be unusable 
by as early as 2016, with the damage 
becoming irreversible by 2020 (6). In 
addition, damage to and destruction of 
the infrastructure due to the ongoing 
conflict with Israel and blockade of the 
Gaza Strip has gone unrepaired, which 
further complicates the situation (7).

It is essential that the public health 
and water authorities in the Gaza Strip 
pursue long-term solutions for the 
worsening water crisis. However, the 
population relies on the existing water 
resources, despite the insufficient quan-
tity and questionable quality. Therefore, 
as part of an initiative to support the es-
tablishment of the Palestinian National 
Institute of Public Health (PNIPH), the 
Norwegian Institute of Public Health 
(NIPH) was commissioned by the 
World Health Organization (WHO) 
to collaborate with the PNIPH, WHO 
and the Palestinian Ministry of Health 
to provide the population in the Gaza 
Strip with clear advice on how to miti-
gate health risks from water.

Water sources in 
the Gaza Strip

Piped water in the Gaza Strip gener-
ally originates from the coastal aquifer, 
which extends from Haifa to the Sinai 
desert to Hebron Mountain. Water 
from the aquifer is drawn from deep 
wells and is used for domestic, agricul-
tural and industrial purposes. However, 
the quality of the water sourced from 
the coastal aquifer has been severely 
compromised due to the infiltration 
of seawater and contamination from 
chemicals, such as pesticides and fertiliz-
ers (8,9).

Desalination has been pursued as 
a means of increasing the amount of 
potable water in the Gaza Strip. Cur-
rently, there are 7 public desalination 
facilities run by the Coastal Munici-
palities Water Utility, at least 40 small-
scale private desalination plants, and 
more than 20 000 households using 
reverse osmosis units. Drinking water 
from desalination plants is sold from 
water tankers. As much as 83% of the 
population uses water from tankers as 
their primary source of household water 
(10). According to a water-quality mon-
itoring campaign conducted in 2009, 
the water from desalination plants is 
of good microbiological and chemical 
quality (11). However, bacteriological 
contamination has been detected in 
samples taken from distribution points 
and in samples taken from household 
storage tanks, owing to contamination 
from non-hygienic handling and stor-
age (12).

Bottled water in the Gaza Strip is 
both produced locally (using the aquifer 
as a source) and imported from Egypt, 
Israel, Jordan, Turkey and the West 
Bank. It has been estimated that 80% 
of the total amount of bottled water 
consumed in the Gaza Strip is imported, 
according to information provided by 
managers of large stores in Gaza (S. 
Lubbad, Public Health Laboratory, Pal-
estinian Ministry of Health, personal 

communication, 2012). Due to a lack 
of systematic monitoring of the produc-
tion and import of bottled water, there 
is limited information about the overall 
microbiological quality.

The harvesting of rainwater, com-
monly practiced in the West Bank (13), 
is not generally conducted by private 
households in the Gaza Strip. A 2008 
study found that residents of the Gaza 
Strip would be willing to adopt on-site 
rooftop rainwater filtration systems in 
urban areas where land is available, but 
financial incentives from local authori-
ties would be necessary to make this 
alternative more attractive (14). Given 
that the long-term annual average rain-
fall in Gaza is 327 mm, with uneven 
geographical distribution and large fluc-
tuations in quantity from year to year 
(9), and there is hardly any precipita-
tion from May through September, 
the viability of rainwater collection as 
major source of water in the Gaza Strip 
is limited.

Methods

Review of literature and water-
quality guidelines
To develop evidence-based recommen-
dations for water use, a literature review 
was conducted to identify all studies 
related to water in the Gaza Strip. The 
search for peer-reviewed literature was 
conducted during July 2013 in the Ovid 
MEDLINE and Scopus databases, us-
ing general and specific terms related to 
“water” and “Gaza”. Titles and abstracts 
were screened for relevance by two 
reviewers. Relevant articles were clas-
sified into thematic areas. Any recom-
mendations proposed in the literature 
for addressing water quality in the Gaza 
Strip were extracted in order to poten-
tially support the recommendations 
developed by the NIPH.

A total of 304 article titles were 
obtained using the search terms. Of 
these, 87 relevant original articles were 
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identified and classified under 11 the-
matic areas. Only nine studies (15–23) 
examined the association between water 
quality and health effects (Table 1). In 
the literature describing contaminants 
in the water supply in the Gaza Strip, salt 
was the most notable cause of decreased 
water quality, followed by nitrates and 
infectious organisms. There is negligible 
information about the health effects of 
specific contaminants in the Gaza Strip, 
such as heavy metals and pesticides. 
The recommendations proposed in the 
literature predominantly emphasized 
the overall need to improve water re-
sources. The full methods and results of 
the literature review and review of water 
guidelines are presented in a report by 
the NIPH and PNIPH (24).

A review of the Palestinian Water 
Authority’s  (PWA’s) and international 
water-quality guidelines was conducted 
to propose practical recommendations 
based on the data about using the water 
available in the Gaza Strip and how the 
population could mitigate the health 
risks associated using it. For some pa-
rameters, the PWA’s guidelines (11) are 
less restrictive than WHO’s guidelines 
(25). Those PWA parameters that differ 
from WHO’s  guidelines are generally 
related to natural chemical constituents 
in the water. When compared with the 
results from regular testing for chemi-
cal contaminants in wells in the Gaza 
Strip from 2010 (169 wells), 2011 (173 
wells) and 2012 (193 wells), levels for 
several parameters exceeded the limits 
recommended by WHO and the PWA 
(Palestinian Water Authority, personal 
communication, 2013). For example, 
from 2010 to 2012 the average chlorine 
levels observed in wells varied from 50 
mg/L to 1 1476 mg/L, which exceeds 
the recommended maximum in both 
WHO’s and and the PWA’s guidelines 
(WHO’s guidelines specify a maximum 
of 250 mg/L and the PWA specifies 600 
mg/L). Nitrate levels up to 528 mg/L 
also exceeded the recommended limits 
in both guidelines (WHO’s guidelines: 
maximum 50 mg/L; PWA guidelines: 

70 mg/L). Although the routine testing 
of wells does not include microbiologi-
cal parameters, high levels of total and 
faecal coliform bacteria have also been 
found in water samples collected from 
groundwater wells, particularly those 
near wastewater treatment ponds, re-
sulting from contamination with sew-
age (10,26).

Results

Development of 
recommendations for water 
usage
The evidence collected through the lit-
erature review was presented to experts 
and key stakeholders in the Gaza Strip 
and Norway by the Palestinian Ministry 
of Health, the NIPH, the PWA, the 
Coastal Municipalities Water Utility 
and WHO. Through a consultative pro-
cess, recommendations were developed 
about using water from different sources 
for different purposes (consumption; 
hygiene; amenities, such as car wash-
ing or lawn watering;  production; and 
irrigation) (Table 2). Water used for 
consumption and hygiene has direct 
consequences for human health, both in 
relation to physiological needs and for 
controlling diverse infectious and non-
infectious waterborne diseases. Water 
used for amenities (such as for watering 
lawns) may not directly affect human 
health, but water used for production 
(such as for raising animals, or for small-
scale horticulture or construction) may 
be critical to sustaining livelihoods and, 
therefore, may have considerable indi-
rect influence on human health. Water 
used for irrigation, such as for grow-
ing vegetables, demands significant 
amounts of water and was considered 
to be a separate category. In addition, 
the following vulnerable groups were 
defined

• Infants up to 6 months of age were 
considered to be at risk for meth-
aemoglobinemia (or “blue baby 

syndrome”), for which the most com-
mon environmental cause is high 
levels of nitrates in drinking water. 
Other groups potentially susceptible 
to this condition include pregnant 
women and people deficient in glu-
cose-6-phosphate dehydrogenase or 
methaemoglobin reductase (27).

• Children between 6 months and 5 
years of age have an increased risk of 
morbidity and mortality from diar-
rhoeal diseases, generally resulting 
from the consumption of contami-
nated food and water.

• Pregnant women or lactating women 
may have an increased risk of, and se-
verity of, illnesses, such as hepatitis E, 
from specific waterborne pathogens 
due to immune alterations that occur 
with advancing pregnancy (28,29). 
In addition,  contaminants such as 
pesticides can cross the placenta from 
the mother to the fetus, harming fetal 
development.

• Elderly people are predisposed to a 
greater frequency and severity of in-
fections than the general population 
due to factors such as the presence of 
multiple underlying medical condi-
tions, a weakened immune system, 
malnutrition, age-related changes in 
the gastrointestinal tract, the concur-
rent use of different medicines, delays 
in diagnosis, or a delayed or dimin-
ished response to therapy, or some 
combination of these (30).
Specific advice was developed for 

vulnerable groups, including not to 
drink piped water even after boiling 
(Table 3). We also recommended that 
infants should be exclusively breastfed. 
If infants are fed formula, bottled water 
may be used for the formula. However, 
due to a lack of evidence that bottled 
water is microbiologically safe, the water 
needs to be boiled before use.

Discussion

The water-use recommendations that 
we developed are inherently limited, as 
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it is unacceptable to recommend that 
people consume water that is of sub-
standard quality according to WHO’s 
guidelines on drinking water (25). It is 

essential that long-term solutions are 
identified to ease the worsening water 
crisis. However, in the interim, groups 
at high risk from drinking contaminated 

water can be targeted to ensure that their 
exposure to the most harmful contami-
nants is avoided. The implementation 
of these recommendations may require 

Table 2 Recommendations about using water from different sources a

Water use Water source
Piped water
(not 
desalinated)

Water delivered by 
tankers (desalinated water 
from treatment plants)

Piped water 
desalinated at home

Bottled water Rooftop-harvested 
rainwaterb

Main 
problems

High in salt, 
nitrates and 
TDS; unknown 
levels of 
pesticides 
and radiation; 
limited data 
about heavy 
metals

Microbial contamination 
occurs due to non-
hygienic handling 
of the water during 
distribution; water is low 
in minerals

Quality varies 
as domestic 
desalination units 
are often not 
regulated

Uncertainty 
about 
microbiological 
contaminationc

Not commonly 
used at the 
household level; 
risk of microbial 
contamination

Consumption Should not be 
consumed

Should be consumed 
only if water safety can be 
ensured by disinfecting 
and storing safely 

Should be 
consumed only if 
water safety can 
be ensured by 
disinfecting and 
storing safely

Can be 
consumed but 
must be properly 
disinfected due 
to the risk of 
microbiological 
contaminationc**

Currently not used 
for consumption, 
but may be 
considered for 
consumption 
if treated 
appropriately 
(with filtration plus 
disinfection) and 
stored safely

Hygiene Can be used 
for hygiene 
needs, but use 
will probably 
be limited in 
areas where 
the water is too 
salty

Can be used for hygiene 
needs but with awareness 
that water coming 
from this source might 
contain microbiological 
contaminants

Can be used for 
hygiene needs but 
with awareness 
that water coming 
from  this source 
might contain 
microbiological 
contaminants

Can be used for 
hygiene needs 
but is likely to be 
unaffordable for 
these uses

Currently not 
used for hygiene 
needs , but may 
be considered 
for hygiene 
needs if treated 
appropriately 
(with filtration plus 
disinfection) and 
stored safely 

Amenities Can be 
used for this 
category

Can be used for this 
category

Can be used for this 
category

Not applicable Currently not used 
for amenities, 
but should not 
be a problem for 
this category, if 
possible turbidity 
is acceptable to 
the consumer

Production Can be used 
for production, 
but use as 
drinking water 
for animals will 
be limited if it 
is too salty

Can be used for 
production

Can be used for 
production

Not applicable Can be used for 
production

Irrigation Can be used 
depending 
on the plants/
vegetables,  
but in general 
will be too salty

Not applicable Not applicable Not applicable Not applicable 
(it is assumed 
that this category 
produces only a 
small amount of 
water)

a Water use has been categorized into five types: consumption (drinking and cooking), hygiene (including basic needs for personal and domestic cleanliness), amenities 
(such as car washing, lawn watering), production (such as, for raising animals or small-scale horticulture, or for construction ); irrigation (agriculture that needs water). 
b Rainwater is not a significant source of domestic water but could be considered as a potential alternative source. 
c There are uncertainties regarding the quality of bottled water. There is not enough evidence to document the quality of bottled water currently distributed and 
consumed in the Gaza Strip.
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Table 3 Recommendations about  water consumption for vulnerable groups

Vulnerable 
group

Water source for consumption

Piped water
(not 
desalinated)

Water delivered by 
tankers 
(desalinated water from 
treatment plants)a

Piped water 
desalinated at 
home

Bottled water Rooftop-harvested 
rainwaterb

Infants £
≤ 6 months of 
age

Should 
not be 
consumed, 
even if 
boiled

Can be consumed only 
if water safety is ensured 
by disinfecting it (for 
example, by boiling) 
and storing it safely  

Should not be 
consumed, 
even if boiled

Can be consumed 
but must 
be properly 
disinfected due 
to the risk of 
microbiological 
contaminationc

Currently not used for 
consumption, but may 
be considered if treated 
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filtration plus disinfection) 
and stored safely

Children aged 
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Should 
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to the risk of 
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but must 
be properly 
disinfected due 
to the risk of 
microbiological 
contamination)c

Currently not used for 
consumption, but may 
be considered if treated 
appropriately (with 
filtration plus disinfection) 
and stored safely

Elderly people Should 
not be 
consumed, 
even if 
boiled

Should be consumed 
only if water safety 
can be ensured by 
disinfecting it (for 
example, by boiling)y  
and storing safely 

Can be 
consumed 
after being 
boiled if safety 
is ensured by 
disinfecting and 
storing safely

Can be consumed 
but must 
be properly 
disinfected due 
to the risk of 
microbiological 
contamination)c

Currently not used for 
consumption, but may 
be considered if treated 
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a It was assumed that water distributed by tankers is desalinated seawater, which suggests that nitrate levels would not be problematic.  
b Rainwater is not a significant source of domestic water but could be considered as a potential alternative source. 
c There are uncertainties regarding the quality of bottled water. There is not enough evidence to document the quality of bottled water currently distributed and 
consumed in the Gaza Strip.

information campaigns that assist the 
population in differentiating water from 
different sources for different uses.

Several measures can be implement-
ed to improve water quality in the short 
term. Currently, chlorine is not added 
during transport to the desalinated water 
distributed by water tankers, so its use 
should be encouraged to ensure that 
safe water is delivered to customers. If 
desalinated water cannot be treated and 
safely stored, it should be boiled before 
consumption. Making improvements to 

water-quality monitoring in the Gaza 
Strip is also encouraged, including 
screening for heavy metals, radioactiv-
ity and pesticides every 5 years; screen-
ing for chemical parameters 4 times 
each year; and screening for microbial 
parameters every month. Targeted 
studies are needed to investigate the 
burden of disease associated with wa-
ter consumed from different sources 
and districts in the Gaza Strip, includ-
ing estimating the long-term effects of 
consuming substandard water.
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WHO events addressing public health priorities

Well-documented evidence shows that graphic health warn-
ing labels on tobacco packaging and hard-hitting mass media 
campaigns reduce tobacco use. According to the WHO 
report on the global tobacco epidemic 2011 (1), effective 
warning labels on tobacco packaging serve several purposes, 
including disrupting the marketing value of the packages. 
Because traditional avenues for marketing tobacco products 
have become increasingly restricted due to wider adoption 
of bans on tobacco advertising, promotion and sponsorship, 
the tobacco industry has become increasingly more reliant 
on cigarette packaging as a primary marketing vehicle. Warn-
ing labels reduce the marketing effect of tobacco product 
packaging, making it more difficult for tobacco companies to 
reinforce brand awareness (1).

Moreover, the WHO report on the global tobacco epi-
demic 2011 describes how graphic health warnings raise the 
awareness of many people who are unaware of the deadly 
impact of tobacco use; have greater impact on health and 
are more powerful than just text warnings; can promote quit 
line numbers to the public; have greater impact on youth and 
that youth respond to their messages; cost the government 
nothing as they are paid for by the tobacco industry, while 
the health impact reduces government spending on respond-
ing to tobacco use consequences; can be made stronger in 
many countries, either through larger graphics or through 
implementing plain packaging; and will be opposed by the 
tobacco industry, but that all their arguments can be easily 
countered (1). 

In addition, the guidelines for implementation of Ar-
ticle 11 (packaging and labelling of tobacco products) of 
the WHO Framework Convention on Tobacco Control 
(FCTC) (2) note that globally, many people are not fully 
aware of, misunderstand or underestimate the risks for mor-
bidity and premature mortality due to tobacco use and 
exposure to tobacco smoke. Well-designed health warnings 
and messages on tobacco product packages have been shown 
to be cost-effective means to increase public awareness of the 
health effects of tobacco use and to be effective in reducing 
tobacco consumption.

Against this background, a regional intercountry meet-
ing was held in Cairo, Egypt, 26–28 July 2016 (3), to bring 
together experts with experience in this area from the Region 
to discuss the way forward to protect their populations 
through the medium of large graphic health warnings on 
tobacco products. The meeting also sought to explore how 
to empower governments to face pressure from the tobacco 
industry, by taking a whole-government approach in order 
to increase the effectiveness of implementing large graphic 
health warnings. Specifically, the meeting brought together, 
for the first time, colleagues from ministries of health and 
from the specification committees that are usually national 
partners in implementing graphic health warnings. This pre-
sented a unique opportunity to discuss the status of graphic 
health warnings at a national level and examine ways forward. 

However, in the WHO Eastern Mediterranean Region 
(EMR), many countries are facing challenges as they move 
to enlarge their graphic health warnings on tobacco packs; 
primarily the effort of the tobacco industry to defeat, delay 
and/or compromise such proposals. Despite these aggressive 
tactics, the well-documented impact of graphic warnings on 
reducing tobacco prevalence has led some countries to move 
beyond classic graphic health warnings to implement total 
plain packaging. This phenomenon began in Australia, but 
now more countries are joining in including France, Ireland, 
New Zealand and the United Kingdom. Moreover, other 
countries have moved towards implementing larger warnings 
that cover more than 50% of the principal display area (1). 

The WHO Eastern Mediterranean Region now has 12 
countries implementing graphic health warnings. The last 
major changes in the Region were in 2012, when six Gulf Co-
operation Council (GCC) countries adopted graphic health 
warnings at 50% of the package front and back, and in 2014, 
when Yemen adopted graphic health warnings with the same 
GCC specifications (4). The other Member States’ status are: 
Afghanistan adopting legislation for implementing graphic 
health warnings at 50%; Egypt has implemented graphic 
health warnings at 50% since 2014; Iraq adopting legislation 
for implementing graphic health warnings at 40%; the Islamic 
Republic of Iran has required graphic health warnings at 50% 

Implementation of pictorial graphic health warnings 
and plain packaging on tobacco products 1

1  This report is extracted from the Summary report on the Regional intercountry meeting on the implementation of pictorial graphic 
health warnings and plain packaging on tobacco products, Cairo, Egypt 28–26 July 2016 (http://applications.emro.who.int/docs/
IC_Meet_Rep_2016_EN_18980.pdf)
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since 2009; Pakistan has implemented graphic health warn-
ings at 40% since 2010; Palestine proposing a new by-law 
that includes the implementation of graphic health warnings 
at 20%; and Sudan adopting one of the few examples globally 
of sub-regional legislation on implementing graphic health 
warnings in Khartoum State at 30% (implementation started 
in 2016) (4). Yet, the tobacco industry is still lobbying hard to 
stop any developments in the area of graphic health warnings 
in the Region (1).

Taking these historical developments in mind, partici-
pants at the regional intercountry meeting summarized 
discussions with the following recommendations to support 
progress in reducing tobacco advertising and subsequent use:

Member States 

• Countries without graphic health warnings should consider 
changing their policies to implement graphic health warn-
ings covering 50% or more of the principal surfaces of the 
pack. 

• Countries implementing graphic health warnings should 
review their policies in order to achieve the highest level of 
the policy, including standardized packaging.

• In collaboration with WHO country offices, countries 
should request WHO and WHO FCTC Secretariat tech-
nical support for the development and implementation of 
graphic health warnings.

• Based on the country-specific recommendations, steps 
should be taken to fully implement the agreed activities. 

World Health Organization (WHO)

• WHO FCTC Secretariat and WHO Tobacco Free Ini-
tiative should organize an experience-sharing session on 
large graphic health warnings and standardized packaging 
to share the experience of countries already implementing 
them.

• WHO Regional Office for Africa should coordinate focused 
sessions on graphic health warnings and standardized 
packaging during the forthcoming World Conference on 
Tobacco or Health to be held in South Africa in 2017. 

• WHO Regional Office for the Eastern Mediterranean 
(WHO/EMRO) should release, as soon as possible, the 
library of graphic health warnings for all countries to use. 

• WHO regional offices for Africa and EMRO should:
• Engage with regional and subregional economic 

blocks on the issue of graphic health warnings and 
standardized packaging. These include but are not 
limited to: African Small Island Developing States 
(SIDS), Central African Economic and Monetary 
Community (CEMAC), East African Community 
(EAC), Economic Community of West African 
States (ECOWAS), Organization of Islamic Coop-
eration (OIC), Southern African Development Com-
munity (SADC) and West African Economic and 
Monetary Union (WAEMU). 

• Prepare evidence on the effectiveness of large (above 
50% of the principal display area) graphic health 
warnings in the form of a factsheet or information 
package, including on tobacco industry interference 
in the implementation of Article 11 of the WHO 
FCTC. 

• Support countries in documenting tobacco industry 
litigation-related activities at country level. 

• Provide technical support to countries wanting to 
advance graphic health warning policies, including 
standardized packaging, upon request. 

• Keep countries updated on international best prac-
tices and developments through communicating the 
information to high-level decision-makers, tobacco 
control focal points and WHO country offices. 

• Support countries to raise public awareness on the 
importance of the implementation of Article 11 and 
its guidelines, including graphic health warnings and 
standardized packaging. 

• Document and disseminate country experiences in 
the implementation of Article 11 in collaboration 
with ministries of health.
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