A

('/’@ World Health
|\

v Jea
W&®V Organization

reconaLorce rorve Eastern Mediterranean

EMH]

o

Eastern Mediterranean LT FE Ll ‘ﬁ: r‘ La Revue de Santé de la
Health Journal e 2 \/\ﬁ

Meéditerranée orientale

HEALTH FOR
® BY for

® solidarity
and action

The Vision 2023 for the Eastern Mediterranean Region seeks to collectively strive and accelerate progress towards the health and well-being of

all people in the Region via four strategic priorities: expanding universal health coverage; addressing health emergencies; promoting healthier
populations; and making transformative changes in the World Health Organization.

Volume 25/ No. 1 Vode [0 fadly bl el
January/Janvier SWIo s/ nly




Eastern Mediterranean Health Journal

IS the official health journal published by the Eastern Mediterranean Regional Office of the World Health Organization. It is a forum for
the presentation and promotion of new policies and initiatives in public health and health services; and for the exchange of ideas, concepts,
epidemiological data, research findings and other information, with special reference to the Eastern Mediterranean Region. It addresses
all members of the health profession, medical and other health educational institutes, interested NGOs, WHO Collaborating Centres and
individuals within and outside the Region.

Lo 51 G 2 el Al

EPLEN [V B § N PR P RCH PN (PCH IR/ ONT-2 [FEPRPF AU [ SO NIV SO P JPON ) NSV IS S SOOU [ P
G5 Bl Lo lany Lo ol 5 ol ghall 0 SIS s o1 sl 5 sl ) ool g oLkl oY1 Jsld 5 eld e s A1 5 sl o
Aodie o B 5ladl ST 5 clall e ST e o\ 1S 5 cimchadll dalall Sl 5 2l LIS s il (gl eliael IS U g o a5 - o 1
vyl oSV Bl Gnozgll 313V AL o

La Revue de Santé de la Méditerranée Orientale

EST une revue de santé officielle publiée par le Bureau régional de I'Organisation mondiale de la Santé pour la Méditerranée orientale. Elle
offre une tribune pour la présentation et la promotion de nouvelles politiques et initiatives dans le domaine de la santé publique et des
services de santé ainsi qu'a I'échange d'idées, de concepts, de données épidémiologiques, de résultats de recherches et d’autres informa-
tions, se rapportant plus particuliérement a la Région de la Méditerranée orientale. Elle s’adresse a tous les professionnels de la santé, aux
membres des instituts médicaux et autres instituts de formation médico-sanitaire, aux ONG, Centres collaborateurs de 'OMS et personnes
concernés au sein et hors de la Région.

EMH] is a trilingual, peer reviewed, open access journal and the full contents are freely available at its website:
http://www/emrowho.int/emhj.htm

EMH]J information for authors is available at its website:
http://www.emro.who.int/emh-journal/authors/

EMH] is abstracted/indexed in the Index Medicus and MEDLINE (Medical Literature Analysis and Retrieval Systems on Line), IS Web
of knowledge, the Cumulative Index to Nursing and Allied Health Literature (CINAHL), Embase, Lexis Nexis, Scopus and the Index
Medicus for the WHO Eastern Mediterranean Region (IMEMR).

© World Health Organization (WHO) 2019. Some rights reserved.
This work is available under the CC BY-NC-SA 3.0 IGO licence
(https://creativecommons.org/licenses/by-nc-sa/3.0/igo).

Disclaimer
The designations employed and the presentation of the material in this publication do not imply the expression of any opinion whatsoever
on the part of WHO concerning the legal status of any country, territory, city or area or of its authorities, or concerning the delimitation
of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines for which there may not yet be full
agreement.

The mention of specific companies or of certain manufacturers’ products does not imply that they are endorsed or recommended by WHO
in preference to others of a similar nature that are not mentioned. Errors and omissions excepted, the names of proprietary products are
distinguished by initial capital letters.

All reasonable precautions have been taken by WHO to verify the information contained in this publication. However, the published
material is being distributed without warranty of any kind, either expressed or implied. The responsibility for the interpretation and use
of the material lies with the reader. In no event shall WHO be liable for damages arising from its use.

The authors alone are responsible for the views expressed in this publication and they do not necessarily represent the views, decisions or
policies of the institutions with which they are affiliated.

If authors are staff members of the World Health Organization, the authors alone are responsible for the views expressed in this
publication and do not necessarily represent the decisions, policy or views of the World Health Organization.

ISSN 1020-3397



EMH]

Vol. 25.1 - 2019

Editorial 3
Research articles

Industrial chemical accidents: a growing health hazard in the Islamic Republic of Iran
Farin Fatemi, Ali Ardalan, Nabiollah Mansouri, Benigno Aguirre and Iraj Mohammadfam 5

National quality assessment questionnaire for physiotherapy centres: a pilot study in Lebanon
Mohamad Abou Haidar, Khalife Khalife, Linda Abou Abbas, Zeina Nasser, Jessy C. Tannous and Joseph Yammine.......c.ccoceevucecenee 12

Nutritional risk screening of hospitalized children aged < 3 years
Sanaa Shaaban, May Nassar, Yasmin El-Gendy and Bassam El-Shaer 18

Determinant factors in applying electronic medical records in healthcare
Mohammadhiwa Abdekhoda, Afsaneh Dehnad and Javad Zarei 24

Effect of fasting during Ramadan on thermal stress parameters
Gummanur Manjunath, Rajeev Aravindhakshan and Shyju Varghese 34

Knowledge, attitude and practice of travel medicine among primary care physicians in Oman:
the need for intervention
Padmamohan J. Kurup, Seif S. Al Abri, Fatma Al Ajmi, Huda A. Khamis and Jeffrey Singh 40

Global prevalence of chronic obstructive pulmonary disease: systematic review and meta-analysis
Mehdi Varmaghani, Mina Dehghani, Elham Heidari, Farshad Sharifi, Sahar S. Moghaddam and Farshad Farzadfar ........c.ccccou...... 47

Short research communication

Enhancing surveillance for early detection of Zika virus infection: strategies for the countries of

Eastern Mediterranean Region
Majdouline Obtel, Mamunur Rahman Malik, Tran Minh Nhu Nguyen, Evans Buliva, Ahmed Elkhobby,

Salim A. Salim, Nada Ghosn, Payman Hemmati, Vo Thuan and Peter Mala 58

WHO events addressing public health priorities
Leishmaniasis among neighbouring endemic countries in the Eastern Mediterranean,

African and European regions 66
Eastern Mediterranean Health Journal reviewers’ panel, 2018 69
Guidelines for authors 71

Eastern Mediterranean (= \ S\ FT LY ‘ﬁ;tg‘ La Revue de Santé de la
Health Journal e AV Meéditerranée orientale



Ahmed Al-Mandhari Editor-in-Chief
Arash Rashidian Executive Editor
Ahmed Mandil Deputy Executive Editor
Phillip Dingwall Managing Editor

Editorial Board

Zulfiqar Bhutta
Mahmoud Fahmy Fathalla
Rita Giacaman

Ahmed Mandil

Ziad Memish

Arash Rashidian

Sameen Siddiqi

Huda Zurayk

International Advisory Panel
Mansour M. Al-Nozha
Fereidoun Azizi
Rafik Boukhris
Majid Ezzati
Hans V. Hogerzeil
Mohamed A. Ghoneim
Alan Lopez
Hossein Malekafzali
( 2)’ W ‘% E g ‘ El-Sheikh Mahgoub
S A /‘ ~ ot 2 > Hooman Momen

Sania Nishtar

Hikmat Shaarbaf

Salman Rawaf

Editorial assistants

Nadia Abu-Saleh, Suhaib Al Asbahi (graphics),
Diana Tawadros (graphics)

Editorial support

Guy Penet (French editor)

Eva Abdin, Fiona Curlet, Cathel Kerr,

Marie-France Roux (Technical editors)

Ahmed Bahnassy, Abbas Rahimiforoushani (Statistics editors)

Administration

Iman Fawzy, Marwa Madi

Web publishing
Nahed El Shazly, Thab Fouad, Hazem Sakr

Library and printing support
Hatem Nour El Din, Metry Al Ashkar, John Badawi,
Ahmed Magdy, Amin El Sayed

Cover and internal layout designed by Diana Tawadros
and Suhaib Al Asbahi
Printed by WHO Regional Office for the Eastern Mediterranean, Cairo,

Egypt



EMH]J - Vol. 25 No. 1 - 2019

Editorial

Citation: Editorial. East Mediterr Health J. 2019;25(1):3-4. https://doi.org/10.26719/2019.25.1.3

Copyright © World Health Organization (WHO) 2019. Some rights reserved. This work is available under the CC BY-NC-SA 3.0 IGO license (https://

creativecommons.org/licenses/by-nc-sa/3.0/igo).

This issue of the Eastern Mediterranean Health Journal
covers a spectrum of public health research throughout
the Region, much of which has direct relevance with
the work of the World Health Organization. From
industrial environmental health to vector control disease
surveillance, the public health issues that currently afflict
the Region are not necessarily unique, but certainly
highlight areas of research that can have a particular
urgency when considering the specific challenges faced
by populations throughout the Middle East and North
Africa.

Chemical accidents have the potential for immense
destruction not only through potential loss of life, but
also through the degradation of the environment and
contamination of air, water and thus agriculture. As low
and middle-income countries are keen to industrialize
and look to raise their standard of living, so must legal
oversight and processes to ensure environmental health
considerations are met. The Islamic Republic of Iran has
witnessed a number of industrial chemical incidents
that have raised the need for urgent review of current
legislation and enforcement, as highlighted in the
research article “Industrial chemical accidents: a growing
health hazard in the Islamic Republic of Iran” (1) and
examination of the application of International Health
Regulations.

Keeping with the theme of efficiency and effective
oversight, this issue also examines research on proposed
conceptual integrated modelsin the adoption of electronic
medical records, and thus seek to promote quality of
healthcare services, as discussed in the research article
“Determining factors in applying electronic medical
records in healthcare” (2).

Common to many of the countries of the Eastern
Mediterranean Region is the issue of air quality and
prevalence of tobacco use that has led to increasing
rates of chronic obstructive pulmonary disease (COPD).
Considered an environmental health concern, whether
highlighting industrial air pollution or substance use,
the article “The global prevalence of chronic obstructive
pulmonary disease: a systematic review and meta-
analysis” (3) synthesizes worldwide published data
to assess its geographical extent and gender balance:
interestingly the Americas reported the highest rates of
COPD and a higher diagnosis in males.

However, environmental health is not limited to
industrial pollution or chemical hazards; the combination
of workinglifeand culturalorreligiousobservancecanalso
have environmental health implications not necessarily
foreseen in the natural world. Such is the area of research

in the article “Effect of fasting during Ramadan on heat
parameters in the Middle East” (4), examining how some
religious practices may potentially have adverse effects
on outdoor workers if robust workplace measures are not
enforced in high-temperature environments to prevent
heat exhaustion.

Mobile populations, either as migrants or tourists,
may present a challenge to the effective control of
infectious diseases. The travel industry is one area that
has grown exponentially in the Gulf States with its rapidly
rising standard of living, yet awareness of the importance
of travel health is lagging. From vaccinations to effective
prevention of transmissible infections, the article
“Knowledge, attitudes and practices of travel medicine
among primary care physicians in Oman: the need for
intervention” (5) researched just how developed travel
medicines are in the Sultanate and where weaknesses lie
in travel health awareness and promotion.

Following the theme of communicable disease
prevention, thisissue also includes a timely update on the
management of Zika virus transmission outlined in the
short research communication “Enhancing surveillance
for early detection of Zika virus infection: strategies for
the countries of the Eastern Mediterranean Region” (6).
Currently the Region has not had any reported cases of
the Zika virus despite the presence of its vector: Aedes
mosquitoes. Maintaining this Zika-free status for the
Region is a priority for the WHO Regional Office for
the Eastern Mediterranean, and here the considerations
are put forward for enhanced surveillance using a
combination of syndromic and event-based surveillance
approaches within the existing system in operation.

Quality assessment of health service providers and
hospital healthcare are two areas examined in this issue
and draw attention to the necessity of effective healthcare.
The research article “National quality assessment
questionnaire for physiotherapy centres: a pilot study
in Lebanon” (7) highlights the importance of responsive
quality control tools for physiotherapy centres that often
come under the private sector. Such tools can also form
part of the accreditation of such health service providers,
not only to ensure required staff qualification levels, but
also to address the problem of infection due to below
standard levels of hygiene.

Moreover, a hospital environment would appear
to be the ideal environment for early diagnosis and
management of paediatric illnesses, yet as the research
article “Nutritional risk screening of hospitalized
children aged < 3 years” (8) highlights, it can be
surprisingly difficult to identify malnutrition in such
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hospital settings. This research draws attention to the
need for effective screening tools for children vulnerable
to malnutrition, ensuring prompt interventions that may
contribute to overall improvements in patient care, as
well as shortening the hospitalization period.

Finally, a WHO event summary of the “interregional
meeting on leishmaniasis” (9) held in September
2018" draws attention to the fact that almost 70% of
the total number of cutaneous leishmaniasis cases
reported worldwide have been from the Region; the
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implementation of effective control measures remains
an important challenge for the Organization.

Looking forward, February issue of the EMH] will
cover a wide spectrum of public health topics, including
a review of family planning policies in the WHO Eastern
Mediterranean Region; inequalities in access to hospitals;
antenatal care among Palestinian refugees in Jordan;
and tobacco and waterpipe use among Saudi university
students.
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Abstract

Background: Occupational chemical accidents have increased in recent years in the Islamic Republic of Iran. In June and
August 2015, three large explosions occurred at chemical warehouses in Rey, Tehran Province, and toxic vapours were
released.

Aims: This study reviewed the three chemical accidents and assessed the extent to which the requirements for chemical
safety and preparedness for chemical incidents under the International Health Regulations (IHR) are in place, and imple-
mented at local and national levels in the Islamic Republic of Iran.

Methods: Data were obtained from secondary data and field visits to selected chemical plants. The secondary data were
used to complete a 33-item checklist based on the IHR and the Ministry of Health and Medical Education checklist. A
sample of 15 warehouses in Kahrizak district, Rey County, were visited to assess their capacity in relation to the IHR using
a 15-item checklist.

Results: Some weaknesses were seen in the IHR capacity in the study area. The main weaknesses were lack of an effective
surveillance system for chemical accidents and low levels of safety in chemical plants and warehouses. Other weaknesses
included the lack of awareness of residents about chemical hazards and poorly equipped health centres for the manage-
ment of victims of chemical accidents. The study area was not prepared for chemical accidents both within industrial
plants and residential areas.

Conclusions: Action is needed to improve the areas of weakness so as to achieve the necessary capacities for chemical
safety, and preparedness and response to chemical incidents in line with the IHR.
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chemicals, as happened at Flixbrough, Bhopal and Seveso
(9-13).
The province of Tehran has 38 counties and Rey is one

Introduction

The Islamic Republic of Iran is a developing country
with a lot of capacity in the manufacturing sector. In-

dustrialization has been growing quickly because of
market demands in the country (1,2). Rapid industriali-
zation without the provision of established infrastruc-
tures to prevent industrial accidents can cause problems
for countries (3-5). The statistics on industrial chemical
accidents have shown an increase in accidents between
2010 and 2013 in the Islamic Republic of Iran (6). Figure
1 shows the distribution of industrial chemical accidents
in the Islamic Republic of Iran between 2010 and 2013 ac-
cording to type and number. In addition, in 2014, over 230
people were hospitalized for the release toxic gases in the
city of Zahedan, in the south of the country (7).

In some industrial cities of the Islamic Republic of
Iran, the distance between chemical installations and
residential areas has not been taken into consideration
(8). As aresult, concern is growing about the public health
effects of chemical plants, particularly the release of

of the largest and most industrial of them. In June and
August 2015, 3 large chemical incidents occurred in Rey.

Case1

A fire broke out at a warehouse at kilometre 3 of the
Qom-Tehran road on the morning of Friday, 12 June 2015.
The blaze was caused by a tanker containing chemical
liquids which then extended to 11 other chemical tankers
that were parked in the 4 000 square metres of the ware-
house. Police and firefighters put out the fire within 4
hours. More than 25 0000 L of chemical liquids complete-
ly burned which resulted in the release of toxic vapours
several kilometres away from the warehouse where the
incident occurred. Three firefighters had minor chemi-
cal burns to their skin and were taken to the hospital but
there are no data on injuries, such as respiratory distress,
and eye and skin irritation in the residents of the area.
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Figure 1 Distribution of industrial chemical accidents according
type in the Islamic Republic of Iran, 2010-2013 (n = 16 386)

Case 2

On the evening of Tuesday, 18 August 2015, a fire broke
out at a chemical warehouse, with an area of 1 500 square
metres, in Kahrizak district. The local fire station request-
ed help from the cities of Rey and Tehran, and 6 fire-
fighters and 8 fire trucks were sent to the scene. The fire
brigade stated that the fire was under control within 2
hours. A hazardous materials (Hazmat) team also accom-
panied the firefighting teams. There were no injuries to
workers, residents or firefighters but one building of the
warehouse was completely destroyed by fire and several
tons of chemicals, including glycerin and raw materials,
were damaged.

Case3

On Thursday evening, 20 August 2015, 2 days after case 2,
fire destroyed another chemical warehouse at the same
place, Shourabad, Kahrizak. Many chemicals, sponges
and large rolls of paper were stored in 2 buildings of the
warehouse in over 6 000 square metres. The local fire
station called for help, and 4 teams of firefighters and 10
fire trucks managed to put out the fire within 3 hours.
The emergency responders and residents were exposed
to chemical vapours but there are no accurate data about
the number of injuries.

Figure 2 shows the location of the 3 chemical accidents
in June and August 2015.

The International Health Regulations (IHR)
specifically deal with human health hazards. Chemical
events such as fires, explosions, leakages or release of
chemicals are health hazards that could have serious
harmful effects on human health and the environment.
Chemical events may affect human health directly or
indirectly. Therefore, providing the minimum chemical
core capacities under the ITHR could help decrease human
vulnerability in the areas at risk of chemical accidents.

The aim of this article was to identify compliance
with the THR for chemical safety management in
industrial zones and the neighbouring residential areas
in the Islamic Republic of Iran.

Methods

This study was conducted in 2015. The sources of data
were secondary data and field visits. The secondary
data included censuses, information collected by local
health centres, regional health networks, organization-
al records, protocols and data that were originally col-
lected for other research purposes. In order to complete
the data, 15 chemical warehouses, out of 80 in Kahrizak,
were randomly selected for a visit. We developed a 15-
item checklist, based on IHR core capacities, to complete
during the visit to each selected chemical warehouse by
observation (14). All field visits were conducted during 1
week in Kahrizak, Rey. We developed another checklist
also based on IHR and the checklist of the Ministry of
Health and Medical Education. This 33-item checklist
was used to analyse the management of chemical events
at the local and national levels. We also interviewed the
local authorities and competent experts at the Ministry
of Health and Medical Education, and reviewed available
documents, reports and other literature (e.g. websites of
the Ministry of Health and Medical Education and the
Ministry of Labour) for information related to chemical
accident management at local and national level in the
Islamic Republic of Iran. We used content analysis for
the subjective interpretation of the interviews to identify
concepts, and the information from interviews and sec-
ondary data were used to complete the checklist.

The data collected were used to assess the extent
to which the minimum requirements of the IHR for

The case study geographical location
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Figure 2 Location of the 3 chemical accidents in June and August
2015
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Has a risk communication plan for chemical incidents
Staff are trained on emergency responce to chemical
Reports chemical events to the Ministry of Health
Alert levels for chemical events

Defines standard case for priority chemical events

Has material safety data sheets for all chemical

Has chemical expertise and resources
Has facilities of chemical health emergencies

Has a safety committee for management of chemical

Has coordinating mechanisms between chemical
Has a strategic plan for surveillance of and response

Implements the rules on chemical materials

H Yes (%)
m No (%)

20 40 60 80 100

Percentage

Figure 3 Proportion of warehouses meeting the requirements of chemical safety management, 2016

mitigation of chemical hazards were in place in the
surveyed area and nationally.

Results

According to the field visits, more than of 80% of the
warehouses had a material safety data sheet for all the
chemicals they have stored and maintained. In addition,
10 of the 15 warehouses report their chemical events to
the Ministry of Health and Medical Education. The IHR
elements that were least present were: providing facilities
such as equipped hospitals with trained staff for man-
agement of chemical health emergencies, having a safety
committee at the workplace and having established alert
levels for chemical events; only 1 of the 15 warehouses
had these requirements in place (Figure 3).

The requirements for the management of chemical
accidents were extracted from secondary data and using
the health inspection checklist of the Ministry of Health
and Medical Education. Some of these requirements are
established at the national level but not at the local level
because of weak supervision, the lack of a strategic plan
or insufficient capacity to implement them. However,
we tried to check the extent of implementation of the
requirements by reviewing documents and through the
field visitsin ordertoanalyse the managementof chemical
events in the country. In total, 7 of the 33 core elements
required for the management of chemical incidents were
present at national and local levels. Almost half (14) of
the core elements of the checklist were not established
at the national level or the local level. Also, 12 of the 33
core elements were established at the national level but
not at the local level. The main differences between the
national and local levels related to: having the required
components for the management of chemical incidents,
having a policy and road map for the surveillance of and
response to chemical emergencies, having access to a
hazmat team for chemical incidents and having case

management and poison centres available for chemical
exposures and poisoning (Table 1).

Discussion

The aim of this study was to explore compliance
with the THR related to chemical accidents which should
be in place in industrial zones and the neighbouring res-
idential areas. Our findings showed that the most im-
portant factor was the lack of a coordinated approach to
prevent, prepare for, respond to and recover from chem-
ical accidents in the area under study. Further investiga-
tions showed that the lack of a coordinated approach for
management of chemical incidents was also evident at
the national level. Implementing the core IHR capacities
in the filed is the foundation for managing chemical in-
cidents correctly.

The 6 main IHR capacities (14) were assessed.

National legislation, policy and financing

Chemical regulations, standards, codes and manage-
ment systems were established after major accidents
such as Seveso, Flixborough (15). At the present time in
the Islamic Republic of Iran, there are chemical safety
legislations for manufacturing, storing, transporting and
using chemicals at the national level in order to prevent
chemical events and harmful health effects on the gener-
al public (8). However, through our field observation and
review of the relevant documents, there are clearly some
difficulties in the implementation of the regulations. For
example, there is a lack of adequate supervision by the
authorities of chemical plants and warehouses at the lo-
cal level, and a lack of knowledge updates, such as the use
of a global harmonized system of classification and label-
ling of chemicals in companies and warehouses which
are exposed to hazardous materials. In addition, chemi-
cal safety principles at work and in public environments
were not a priority in chemical plants, probably because
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Table 1 Presence/absence of the requirements for the management of chemical incidents at national and local levels

National Local

No No

Legislation on surveillance and response to chemical events

2 Policy for the surveillance of and response to chemical emergencies

3 Policy for industrial waste management

4 Strategic plan to strengthen the surveillance of and response to chemical events

5 Operational public health plan for responding to chemical events

6 Coordination mechanism between chemical safety and national health authorities

7 Coordination mechanism between chemical safety authorities and the International
Health Regulations

8 Intersectoral committee/taskforce for management of and response to chemical events

9 Inventory of potential hazard facilities for chemical health emergencies

10 Inventory of chemical expertise and resources

un Assessment of chemical risks in chemical plants

12 List of priority chemical events and syndromes for surveillance

13 List of information sources for chemical events

14 Manuals available for surveillance, investigation and control of chemical events

15 Guidelines disseminated to relevant levels and stakeholders

16 Standard definition of health hazard from chemical contamination of water

17 Standard definition of health hazard from chemical contamination of air

18 Standard definition of health hazard from chemical contamination of food

19 Standard definition of health hazard from chemical contamination of others

20 Standard case definitions for priority chemical events

21 Multisectoral risk assessment during chemical event of public health concern

22 Alert levels established for chemical events

23 Chemical events reported to the Ministry of Health and Medical Education as part of
surveillance

24 Specified time frame for reporting urgent chemical events

25 Hazmat team skilled in emergency response to chemical events

26 Staff in related industries trained in emergency response to chemical events

27 Case management centres for chemical exposures and poisoning

28 Poison centres established

29 Health staff trained in case management for chemical poisoning

30 First responder staff trained in case management for chemical poisoning

31 Risk communication plan for chemical incidents

32 Public health education on chemical accidents management, specifically for residents who

live near chemical plants

33 Laboratory capacity to confirm the etiology of chemical events

the authorities are more concerned with industrialization
and increasing the manufacturing output of factories.

mental and nongovernmental organizations. In addition,
efficient and effective management of the victims of a
chemical incident depends upon a coordinated response
between the Emergency Medical Services and other first
The effective implementation of relevant chemical regu- responders (police and firefighters) who attend the scene
lations requires a multidisciplinary approach with part- (16).

ners and stakeholders in order to have effective alert and
response systems. Developing a national chemical profile

Coordination

Surveillance

is a multisectoral effort that was started by the Iranian
Ministry of Health and Medical Education in the past five
years. However, it will not be possible to do this without
the cooperation of other ministries, agencies, and govern-

Having an effective surveillance system for chemical ac-
cidents and their public health impact requires a strong
reporting and analysis process (17). This surveillance sys-
tem should be able to identify high-risk locations, provide
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early detection of major events, and plan an emergency
response programme (18,19). Surveillance and lessons
learned from major chemical accidents may lead to new
legislative and regulatory actions just as changes took
place in the United States chemical safety legislation fol-
lowing Bhopal (17).

In the past 2 years, some measures have been adopted
to integrate the surveillance system for chemical
accidents into primary health care in the Iranian
Ministry of Health and Medical Education. However,
this requires the necessary infrastructure to be in place,
such as communication lines, and equipped laboratories
and hospitals in the areas exposed to chemical hazards.
At the same time, the Ministry of Labour has its own
surveillance system for chemical accidents. It would be
more effective to coordinate and integrate the activities
and systems of these 2 ministries.

Preparedness

Preparedness for chemical events includes the develop-
ment of public health emergency response plans at na-
tional, regional and local levels. Chemical risk assessment
at the hazardous sites, mapping of human vulnerability
to chemical hazards, planning emergency evacuation if
there is a disaster in residential areas, and the identifica-
tion of available resources and capacities are other com-
ponents of preparedness (12,20,21).

Apart from the chemical plants seeking international
certification, conducting risk assessment is not
compulsory for the rest of the chemical installations in
the Islamic Republic of Iran. However, risk assessment
is a good opportunity to identify hazards and make local
authorities focus more on the hazardous sites. Moreover,
the authorities should include some private companies
and factories, which have resources for chemical
emergencies, in the local planning of this industrial
district (22,23). Having knowledge about what chemicals
exist in the community, establishing a database, and
providing appropriate training to health care workers
and first responders in relation to chemicals are the first
steps that should be taken for preparedness in the study
area.

Response

Hazmat teams are essential for responding to the ac-
cidental or intentional release of dangerous chemical
agents into the environment (24). Hazmat teams are also
responsible for rapid assessment of the situation and
controlling the operations to deal with such an event, in-
cluding case management and the decontamination pro-
cess in the area exposed to chemical accidents.

One of the priorities should be to establish and
distribute hazmat teams in appropriate locations
throughout the country so they are quickly available in
the required areas when needed. Having a rapid response
in the areas exposed to chemical accidents helps to
mitigate later and worse effects (12,25).

In addition, the public health service is responsible
for public health protection against chemical incidents,

and health care workers should have enough knowledge
and capacity to manage the victims (26). At the present
time, the Iranian public health system does not have
specific training courses on chemical injuries for health
workers. Furthermore, the health centres do not have the
necessary capacity to manage chemical incidents.

Risk communication

Risk communication is a multilevel process which aims
to sensitize stakeholders to chemical risk management
in the areas that might be affected by chemical events
(20). The stakeholders are different groups including the
authorities, policy-makers and the general population.
An essential part of risk communication is the dissem-
ination of information to the public about chemical in-
cidents, including their mitigation or relevant disease
outbreaks (27). Risk communication should consider the
social, religious, cultural, political and economic aspects
associated with the chemical event (28).

All stakeholders in the country need to be
identified for risk communication. A timely and robust
communication mechanism should also be established to
coordinate correct responses at the time of an incident.
Because of the points mentioned earlier, any emergency
communication plan needs to be developed and tested in
the study area. In addition, risk communication to the
population living in this area is essential. They should
have information about hazards in the vicinity and the
protective actions that they can benefit from if a chemical
incident occurs. For instance, many lives would have been
saved in Bhopal if people had been aware of the simple
safety measure to stay in an enclosed space and put wet
cloths on the face (23).

Conclusion

Our results show that Rey County is not well prepared
for chemical accidents both in industrial and residential
areas. The situation analysis of chemical warehouses in
Kahrizak demonstrated weaknesses related to chemical
hazards with regard to IHR capacities, including poor co-
ordination among stakeholders in chemical legislation,
few hazmat teams, the lack of an integrated chemical
surveillance system, and the lack of preparedness among
the general public and local health centres.

Further studies are needed on the risks to the
population, and the action taken to rectify the weak
points outlined in this report and to provide adequate
capabilities at national and local levels in the 6 capacities
of the IHR discussed. Determining the factors that make
people vulnerable to chemical incidents could reduce the
chemical harm within the chemical plants and also to the
residents living close to such industrial installations.
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Accidents chimiques industriels : un risque sanitaire croissant en République
islamique d'Iran

Résumeé

Contexte : Le nombre d’accidents chimiques en milieu de travail a augmenté au cours des derniéres années en République
islamique d'Iran. En juin et aoflit 2015, trois explosions majeures se sont produites dans des entrepdts de produits
chimiques de Rey, dans la province de Téhéran, provoquant le dégagement de vapeurs toxiques.

Objectifs : La présente étude s'est penchée sur les trois accidents chimiques et a évalué dans quelle mesure les exigences
du Réglement sanitaire international (RSI) en matiére de sécurité chimique et de préparation aux accidents chimiques
sont respectées et mises en ceuvre aux niveaux local et national en République islamique d'Iran.

Méthodes : Les données ont été obtenues en recourant a des données secondaires et des visites sur le terrain dans des
usines chimiques sélectionnées. Les données secondaires ont été utilisées pour remplir une liste de controle en 33 items
inspirée de laliste de contrdle du RSI et du ministére de la Santé et de 'Education médicale. Un échantillon de 15 entrepdts
du district de Kahrizak, dans le comté de Rey, ont été visités pour évaluer leurs capacités au titre du RSI en utilisant une
liste de contrdle en 15 items.

Résultats : Certaines faiblesses ont été identifiées dans la zone étudiée en ce qui concerne les capacités au titre du RSI.
Les principales faiblesses étaient 'absence de systémes efficaces pour la surveillance des accidents chimiques et le faible
niveau de sécurité dans les entrepdts et les usines chimiques. Les autres faiblesses incluaient le manque de sensibilisation
des résidents aux risques chimiques et la piétre qualité des équipements dont disposaient les centres de santé pour traiter
les victimes d’accidents chimiques. La zone étudiée n’était pas préparée a faire face aux accidents chimiques dans les
usines industrielles et les zones résidentielles.

Conclusions : Des mesures doivent étre prises pour corriger les faiblesses observées et se conformer au RSI en mettant
en place les capacités nécessaires en matiere de sécurité chimique et de préparation et de riposte aux accidents chimiques.
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Abstract

Background: Lebanon still lacks a unified platform upon which private physiotherapy practitioners can base and apply
their knowledge and practice. Accreditation of physiotherapy centres would promote collaboration, boost consistency and
enhance quality of services. The Order of Physiotherapists in Lebanon is called on to provide a high quality of service by
focusing on standards.

Aims: The aim of this study was to assess the feasibility and applicability of a standard for the quality assessment of phys-
iotherapy centres, and to assess the current status of a sample of centres in Lebanon.

Methods: A questionnaire was developed by a panel of experts based on a review of international and national require-
ments in physiotherapy centres. A set of 14 items was generated covering 3 categories: qualifications of the team, facility
and environmental status, and data collection and analysis. A pilot study was conducted from December 2013 to February
2014 in 6 Lebanese physiotherapy centres. Descriptive statistics are reported.

Results: The highest median score and compliance score for the 6 centres were reported for the “Facility and environmen-
tal status” category (median = 8.0) and the lowest were reported in the “Data collection and analysis” category (median =
5.0).

Conclusions: Further studies are needed to validate the quality assessment in physiotherapy centres questionnaire, and
to implement it as a primary tool for assessing quality standards and for accreditation of physiotherapy centres.
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need for accreditation has become more prominent to
match the high standards of performance and to avoid
inconsistencies between different private centres. Hence,
accreditation of physiotherapy centres would promote
collaboration, boost consistency for more standardized
practice and enhance quality of services.

Introduction

Physiotherapists operate as independent practitioners as
well as members of health care service provider teams
and are subject to the ethical principles of the World Con-
federation for Physical Therapy and the code of ethics of
the country in which they practice. The World Confed-
eration for Physical Therapy encourages its member or-
ganizations to support and work towards unified educa-
tion and practice guidelines (1). Physiotherapists should
implement quality monitoring tools such as clinical
indicators that would enable individual practitioners to
evaluate their performance against that of their peers (2).
While international bodies have common programmes
or policies such as in the European, American and Aus-
tralian regions of the World Confederation for Physical
Therapy, Lebanon still lacks a unified platform upon
which private physiotherapy practitioners can base and
apply their knowledge and practice.

According to data from the Order of Physiotherapists
in Lebanon (OPTL), Lebanon has more than 100 private
physiotherapy centres, but unlike academic institutions
(e.g. hospitals or medical centres), they are not under the
control of any international or local assessment body.
Consequently, a collaboration was initiated between the
OPTL and Quality Systems International to prepare a
standardized platform for quality in physiotherapy.

Quality Systems International is a consultancy
company working on the development and improvement
of the quality infrastructure of health care companies,
institutions and organizations. It was assigned by the
OPTL to work with its research and quality committee,

Evaluation of health care is scrutinized by both the
government and consumers, more precisely the patients
(3). Consequently, plans to tackle health quality have
gained momentum over the past few years, and the

the Research Center for Quality in Physiotherapy. The
committee included 5 expert physiotherapists and
members of the OPTL having extensive experience in
quality of physiotherapy centres or postgraduate degrees
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in quality management.

The rationale behind this standardized platform
was to build a quality management system (part of an
accreditation plan) for private sector physiotherapy
centres in Lebanon based on the primary requirements
promulgated by OPTL experts and the Lebanese Ministry
of Public Health as well as on available international
guidelines. This programme will enable the private
centres to upgrade their systems and secure safe and
professional treatment to patients/clients. In this setting,
atool for the quality assessment of physiotherapy centres
was developed.

The aim of this study was to pilot and test the
assessment tool in a sample of 6 private physiotherapy
centres to evaluate its feasibility and applicability
for auditing the quality of services audit setting. The
study also aimed at assessing the current situation of
physiotherapy centres in Lebanon.

Methods

Development of the quality assessment in
physiotherapy centres questionnaire

A set of 47 items were originally generated by Quality
Systems International based on the requirements of the
Ministry of Public Health and the Order of Physical Ther-
apy in Lebanon. The items covered “Qualifications of the
team” (15 items), “Facility and environmental status” (19
items) and “Data collection and analysis” (13 items). The
47 items were answered on a 3-point Likert scale based
on criteria fulfilment (0 = no/not fulfilled, 1= partially/
partially fulfilled, and 2 - yes/completely fulfilled).

The questionnaire was translated and adapted
into Arabic by 3 independent professional translators.
Backward translation was applied to all items.
Translation inconsistencies were resolved by consensus
in collaboration with Quality Systems International. The
content validity of the resulting version was assessed
by members of the Research Center for Quality in
Physiotherapy who were not involved in the initial
development.

Lebanese physical therapist experts were asked to rate
the relevance of each item on a 4-point Likert scale from
1 (not relevant) to 4 (very relevant). The content validity
index for each item was calculated as the proportion of
experts giving a rating of 3 or 4 (quite relevant and very
relevant) divided by the total number of experts. All
items with a content validity index of 0.8 or above were
retained (4). Consequently, 33 items were discarded and
the final questionnaire used for the assessment of the
physiotherapy centres consisted of 14 items (Table 1).

Pilot testing of the assessment tool

The pilot study was conducted from December 2013 to
February 2014 to assess the feasibility and applicability of
the 14-item questionnaire for the audit of quality of ser-
vices at physiotherapy centres. Out of the 100 physiother-
apy centres in Lebanon, Quality Systems International
agreed with the OPTL to select 6 centres from different

Lebanese districts based on the following criteria: aver-
age number of employees, ranging from 1 (owner of the
centre) to 10, and the centre’s extent of experience, rang-
ing from a few months to more than 2 years. The centres
were selected from 4 of the 5 districts in Lebanon: 2 from
Beirut, 2 from South, 1 from North and 1 from Bekaa (i.e.
the regions where the majority of centres are located).
Two independent, trained investigators from Quality
Systems International audited the 6 centres and complet-
ed the questionnaire.

Statistical analysis

Statistical analyses were descriptive in nature and gen-
erated by SPSS, version 22.0. The median score was cal-
culated for each item, for each category and for the total.
The category score was calculated by summing all indi-
vidual item scores in the category, while the total score
was calculated by summing all 3 category scores.

Results

The questionnaire was usually completed within approx-
imately 2 hours, including inspection of the premises.
The investigators did not report any difficulties or ambi-
guity in responding to the items. Data were complete for
all 6 centres.

The median score for the “Qualifications of the team”
category for the 6 selected centres was 4.0 (Table 2). None
of the physiotherapy centres was compliant with the
“Availability of an orientation manual/checklist for new
staff” standard (median score = 0.0). The highest score
was for the “Management of the physiotherapy centre by
a qualified individual” standard (median score = 2.0).

Regarding the “Facility and environmental status”
category, the median score was 8.0 (Table 2). The
physiotherapy centres were compliant with most of the
requirements in this category, with a median score of 1-2
on the different items.

For the “Data collection and analysis” category, the
median score was 5 for the 6 centres (Table 2). The median
score for each item ranged between 0 and 1 reflecting
average compliance. The majority of the physiotherapy
centres were not compliant with the “Data collected used
for research purposes” standard (median = 0.0).

Discussion

Accreditation is a system through which an institution is
evaluated based on a set of predetermined standards (5).
It aims at advocating progress in quality and it is usually
authorized by either independent specialized agencies or
by governmental bodies. It is increasingly being used as
an assessment tool by governments to regulate the qual-
ity of health care services. Accreditation programmes
appear to enhance patient care and improve clinical out-
comes. Unfortunately, a study performed by the World
Health Organization in 2000 highlighted the lack of ac-
creditation in the Middle East (6).

This pilot study verified the feasibility of the quality
assessment questionnaire based on the ease of its
completion and the relevance of the items included in
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Table 1 The 47-item quality assessment questionnaire for quality in physiotherapy centres, showing the final 14-item
questionnaire piloted in Lebanon, 2014

Category Question

1 Qualifications of the team

11 Does an appropriately qualified individual manage the physiotherapy centre?” (List the qualifications, education, years of experience.)

12 Please define the number of staff available in the centre as well as the responsibility of each one.

13 Are the authorizations of work from the Ministry of Public Health and the Order of Physiotherapists in Lebanon displayed in a clear
place in the facility?*

14 Do the personnel files contain evidence of educational qualifications of each employee?” (Please provide copies.)

15 Does the physiotherapy centre conduct formal performance appraisals of staff? If yes, please define frequency (if applicable).

1.6 Are the job descriptions reviewed on a regular basis? Please define frequency.

17 Is there any evidence that all physiotherapy centre staff receive annual education?

1.8 Is there any evidence that all physiotherapy centre staff receive annual recertification in cardiopulmonary resuscitation/basic cardiac
life support (CPR/BCLS)?

19 Is there an updated list of staff with their respective contact details and job descriptions?

110 Is there any working schedule for the staff working in this centre?

L1 Is there an evident updated organizational chart with clear reporting lines?

112 Is there any orientation manual/checklist for staff who join the centre?*

113 Does the orientation manual/checklist contain general physiotherapy centre issues-related sections?

114 Is there any evidence in the orientation manual that the physiotherapy centre provides manual handling education to existing
employees?

115 Is there any checklist to verify that all sections of the orientation programme have been completed?

2 Facility and environmental status

2.1 Please indicate the surface area of the facility and its different divisions.*

2.2 Are there adequate facilities and equipment available in the centre?

2.3 Is there in place a stretcher table for treatments? If yes, how many?

2.4 Is there any low table for treatments pertaining to young/old people?”

2.5 Are there changing and toilet facilities available within the centre? If yes, how many?

2.6 Is the width of the entrance for all doors over 75 cm?*

27 Are the room(s) for group treatment equipped with a full size mirror?

2.8 Are the toilet facilities suitable for disabled patients?

2.9 Are all toilet facilities equipped with liquid soap, paper towels and a foot pedal bin?

2.9 Are the temperature and humidity levels of the centre controlled in all rooms?

2.10 Is the distance between the floor and the ceiling > 2.75 metres?

2.11 Are all the walls/floors finished with a material that can be subject to continuous cleaning?
212 Is there any procedure for defining frequency and requirements in regard to cleaning and changing mats?
2.13 Does the centre provide any specific clothing in order to minimize contamination?*

2.14 Is the centre equipped with extinguishers for fire incidents?

2.15 Is there any schedule for equipment validation and checking?*

2.16 Is the facility equipped with a first aid box as well as other required items?

2.17 If yes, what is the frequency of checking and validation

2.18 Are there any direction signs for specific areas in the centre?

2.19 Is access fully restricted and the location of the centre totally secured?

3 Data collection and analysis

3.1 Is there a policy/procedure for identification of both management and clinical activities?

3.2 Is a list of policies/procedures available within the centre?

3.3 If yes, is there a schedule for updating procedures?

3.4 Are there any guidelines for infection control in the physiotherapy centre?

3.5 Is there any procedure for maintenance of equipment, methods followed and frequency?

3.6 Are there any procedures/guidelines for patient/client safety/privacy?

37 Is there any document listing all types of treatments followed in the centre?

3.8 Are there any procedures/guidelines/protocols detailing all type of treatments followed in the centre?*
3.9 Are patient data collected and documented?” (name, treatment, dates, continuous feedback, etc.)
3.10 When applicable, are data collected used for research purposes?*

3.11 Is there a patient/client satisfaction survey?”

312 Are post-discharge recommendations communicated and documented?*

3.13 Is any internal audit performed?

*Items retained in the final 14-item questionnaire
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Qualifications of the team

Management of the physiotherapy centre by a qualified
individual

Display of the authorization of work from Ministry of Public
Health and the Order of Physiotherapists in Lebanon in the
facility

Evidence of educational qualifications to all physiotherapy
centre staff

Availability of an orientation manual/checklist for new staff

Total category score
Facility and environmental status
Surface area and divisions of the facility

Availability of a low table for treatments pertaining to young/
old people

Width for the entrance of all doors is over 75 cm

Availability of specific clothing/changing facilities to limit
contamination

Availability of a schedule for equipment validation and
checking

Total category score
Data collection and analysis

Availability of procedures/guidelines/protocols detailing all
types of treatments followed in the centre

Collection and documentation of patient data
The data collected used for research purposes
Availability of a patient/client satisfaction survey

Communication and documentation of post-discharge
recommendation

Total category score

Total score

Table 2 The quality assessment questionnaire: scoring for the six physiotherapy centres, Lebanon, 2014

2.0

1.0

1.0

0.0

4.0

1.0

2.0

2.0

2.0

0.0

7.0

0.0

1.0
0.0
1.0

1.0

3.0

14.0

Score
Physiotherapy centre Median
3 4
2.0 2.0 2.0 2.0 2.0 2.0
2.0 0.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 2.0 1.0 1.0
0.0 0.0 0.0 0.0 0.0 0.0
5.0 3.0 4.0 5.0 4.0 4.0
2.0 2.0 2.0 2.0 2.0 2.0
2.0 2.0 0.0 2.0 2.0 2.0
2.0 1.0 2.0 2.0 2.0 2.0
1.0 2.0 1.0 2.0 1.0 1.50
2.0 1.0 1.0 1.0 1.0 1.0
9.0 8.0 6.0 9.0 8.0 8.0
2.0 0.0 1.0 2.0 1.0 1.0
1.0 2.0 1.0 2.0 1.0 1.0
0.0 2.0 0.0 2.0 0.0 0.0
1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 2.0 2.0 1.0
5.0 6.0 4.0 9.0 5.0 5.0
19.0 17.0 14.0 23.0 17.0 17.0

assessing the centres’ conformity with quality standards.
The ease of completion was not dependent on the region
or area where the centre was located; thus, the tool is
likely to be applicable on a national level. In addition, the
questionnaire was based on national and international
requirements, which ensured the exhaustiveness of the
functional areas it covers.

Compliance was highest in the second category
“Facility and environmental status” with a median
score of 8.0. However, we identified a lower score on
the “Availability of a schedule for equipment validation
and checking” standard, which reflects the lack of
maintenance and calibration of the equipment and
machines in most of the centres in this pilot study.

Regarding the “Qualification of the team” category, a
relatively low compliance was observed, mainly driven
by the low score on the “Availability of an orientation
manual/checklist” standard in the majority of the centres.

“Data collection and analysis” was the lowest scoring
category. Centres were only partly engaged in using the
collected data for research purposes. Moreover, there
was a lack of information on patient satisfaction; this

could help the centres to improve their performance by
enhancing the patients’ experience.

In this setting, clinical physiotherapy research can
play an important role in ensuring continuing growth of
the profession. Indeed, previous research has advocated
the need to base the physiotherapy practice on scientific
evidence (7). Physiotherapists are expected to evaluate
published studies, to assess data related to new and
established techniques and technology, relate the results
to patient or consumer care and engage in scholarly
activities.

One of the limitations of this study was related to the
scoring method owing to the presence of dichotomous
items (e.g. the “Availability of a patient/client satisfaction
survey” standard can only be scored with o or 2). In
addition, the results reported above cannot be generalized
to all Lebanese physiotherapy centres because we used a
small sample size of only 6 centres. Further studies should
be conducted in order to validate the quality assessment
tool and to involve a greater number of physiotherapy
centres throughout Lebanon.
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Conclusion iotherapy centres in Lebanon. Further studies are need-
The quality assessment questionnaire we developed was ed to validate the tool and to get a better insight into the
easy to use and is relevant in terms of the functional areas current situation of physiotherapy centres in Lebanon in
it covers when assessing the quality of services in phys- order to tailor plans for improving the quality of services.
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Questionnaire d'une évaluation nationale de la qualité des centres de physiothérapie :
étude pilote au Liban

Résumeé

Contexte: Le Liban n'a toujours pas de plateforme unifiée permettant aux physiothérapeutes privés de baser et
d’appliquer leurs connaissances et leurs pratiques. L'accréditation des centres de physiothérapie permettrait de
promouvoir la collaboration, d’'améliorer la cohérence et de renforcer la qualité des services. Il est demandé a l'ordre des
physiothérapeutes libanais de fournir un service de haute qualité en se concentrant sur les normes.

Objectifs : La présente étude vise a évaluer la faisabilité et I'applicabilité d'une norme pour I'évaluation de la qualité des
centres de physiothérapie, et d’évaluer la situation actuelle d'un échantillon de centres au Liban.

Méthodes : Un questionnaire a été mis au point par un groupe d’experts sur la base d'une analyse des exigences nationales
et internationales pour les centres de physiothérapie. Un ensemble de 14 items a été établi pour couvrir trois catégories :
les qualifications des équipes, I'établissement et son milieu, et la collecte et I'analyse des données. Une étude pilote a été
réalisée de décembre 2013 a février 2014 dans six centres de physiothérapie libanais. Des statistiques descriptives ont
été notifiées.

Résultats : Les notes médianes et les scores de conformité les plus élevés (en fonction du respect des criteres d’exigence)
pour les six centres ont été signalés pour la catégorie « Etablissement et son milieu » (médiane = 8,0) et les plus faibles
pour la catégorie « Collecte et analyse des données » (médiane = 5,0).

Conclusions : Des études complémentaires sont requises pour valider le questionnaire sur I'évaluation de la qualité des
centres de physiothérapie, et 'appliquer en tant qu'outil principal dansI'évaluation des normes de qualité et 'accréditation
des centres de physiothérapie.
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Nutritional risk screening of hospitalized children aged < 3 years
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Abstract
Background: Identification of children at risk of malnutrition is not easily achieved in hospital settings.

Aims: To assess the merits of using the Screening Tool for Risk on Nutritional status and Growth (STRONG,) as a nutri-
tion screening tool in hospitalized children aged < 3 years and correlate it with the severity of their nutritional derange-
ments.

Methods: This cross-sectional study was conducted on 500 children aged < 3 years admitted to the Children’s Hospital,
Ain Shams University, Cairo, Egypt. STRONG,s score was used to assess the risk for nutritional derangements and World
Health Organization growth charts were used to define underweight, wasted and stunted patients upon admission and
discharge.

Results: According to STRONG, , score, 19.6% of patients were low risk, 42.6% were moderate risk and 37.8% were high
risk. Out of the enrolled patients, 62.4% were underweight, 58.4% were stunted and 57.8% were wasted. Among the 66
patients with severe wasting, nutritional status improved in 6.06% while deterioration was observed in 13.0% of the mod-
erately wasted patients. STRONG, , score was worse among those who deteriorated, which together with its significant
positive correlation with the duration of hospital stay, emphasized that STRONG,, score can be a predictive tool.

Conclusions: The use of STRONG, , screening tool can ensure early identification of children vulnerable to malnutri-
tion, ensuring prompt interventions that may contribute to overall improvements in patient care, as well as shortening

hospitalization period.
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Introduction

Malnutrition in hospitalized children is an important
pathological condition and a risk factor for unfavourable
outcomes, prolonged hospital stay, delayed recovery and
increased care costs. Reduction of dietary intake and in-
creased energy requirements are the main causes of hos-
pital undernutrition (1). The reported prevalence of acute
malnutrition in infants and children admitted to hos-
pitals from different countries ranges from 6.1 to 40.9%
(2). In children with an underlying disease, higher prev-
alence of chronic malnutrition (44-64%) was reported in
several studies (3).

To prevent hospital-acquired malnutrition, the risk
of nutritional depletion needs to be identified as soon
as possible, ideally at admission, so that appropriate
nutritional intervention can be initiated at an early stage
(4). Routine nutritional screening is rarely carried out in
paediatric patients because of the lack of a simple and
properly validated nutritional screening tool. The current
practice of identifying children at risk of malnutrition
is reliant on interpretation of anthropometric data and
clinical judgement; the reliability of which is dependent
on nutritional knowledge of paediatricians (5). Severe
cases of malnutrition are easily recognized; however,
the identification of children with lesser degrees

of malnutrition or at risk of malnutrition, which is
also important, is not as easily achieved. Reports of
malnutrition prevalence among hospitalized Egyptian
infants and children are lacking,

This study was thus designed to assess the merits of
using the Screening Tool for Risk on Nutritional status
and Growth (STRONG,,) as a nutrition screening
tool in hospitalized Egyptian children aged < 3 years
and correlate it with the severity of their nutritional
derangements.

Methods

This cross-sectional study was conducted on 500 newly
hospitalized children recruited from the Children’s Hos-
pital, Ain Shams University, Cairo, Egypt, between 1 Janu-
ary and 31 July 2015. There were 297 boys (59.4%) and 203
girls (40.6%). Their mean age was 13.73 [standard devia-
tion (SD) 10.68] months with a range of 1-36 months; 315
patients (63%) were < 12 months old and 185 (37%) were
> 12 months old. The mean hospital stay was 6.62 (3.85)
days with a range of 2-14 days. They were classified, as
surgical or nonsurgical patients and underlying diseases
were explored clinically and using laboratory and imag-
ing assessment methods.

For all enrolled children aged < 3 years, we recorded
age, sex, diagnosis and length of hospital stay. Nutritional
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status was assessed using STRONG,, and complete
anthropometric evaluation of body weight, body length/
height, weight for length/height, skinfold thickness and
mid arm circumference was done upon admission and
discharge. STRONG, , is an easy to apply nutritional risk
screening tool developed according to the latest European
Society for Parenteral and Enteral Nutrition (ESPEN)
guidelines (6). It consists of 4 elements: subjective clinical
assessment, high-risk disease, nutritional intake and
weight loss or poor weight gain. It is a comprehensive
summary of commonly asked questions concerning
nutritional issues, combined with a clinical view of the
child’s status. Each of the 4 elements of the questionnaire
was allocated a score of 1 or 2 points with a maximum
total score of 5 points. Patients obtaining o points were
considered low risk; 1-3 points, moderate risk; and 4 or 5
points, high risk.

Anthropometric measurements were estimated by
2 trained investigators (Y. El-Gendy and B. El-Shaer).
Height was measured to the nearest 0.1 cm with a
portable stadiometer (Marsden, Rotherham, UK) with
children standing bare foot, and recumbent length was
measured by an infantometer (Model 416; Seca, Hamburg,
Germany). Body weight was recorded to the nearest
0.1 kg using a calibrated baby scale (Model 834; Seca,
Germany), with the patients’ wearing only underpants or
a clean diaper. Triceps skinfold thickness was measured
vertically over the left triceps muscle midway between
the acromion and olecranon process using a triceps
skinfold caliper (Beta Technology Inc., Houston, TX, USA).
Mid arm circumference was measured to the nearest
centimetre using a nonstretchable tape (Butterfly, China),
with the left arm hanging and relaxed in a sitting or lying
position, midway between the tip of the acromion and
the olecranon process.

Children with malnutrition were divided according
to the World Health Organization (WHO) Global
Database on Child Growth and Malnutrition, which uses
a Z-score cutoff point of < -2 SD to classify low weight-
for-age, low height-for-age and low weight-for-height as
moderate undernutrition, and < -3 SD to define severe

undernutrition (7).

IBM SPSS version 20 was used for data analysis.
Descriptive statistics were generated and numbers and
percentages were used. Multivariate logistic regression
analysis was performed for predictors of higher
STRONG,, score. Correlation studies were demonstrated
in figures and r values provided (P < 0.05 was considered
significant).

Results

According to disease type 86 (17.2%) patients had chron-
ic illnesses and 414 (82.8%) had acute conditions; the
most common causes of which were chest infection in
190 (38%) and gastroenteritis in 176 (35.2%). According to
STRONG,, score, 98 (19.6%) patients were classified as
low risk, 213 (42.6%) as moderate risk and 189 (37.8%) as
high risk. Table 1 shows the details of the points given to
the screened patients.

Two hundred and eighty-nine (57.8%) patients were
underweight (weight for age < —2 Z score), 292 (58.4%)
were stunted (height for age < —2 Z score) and 312 (62.4%)
were wasted (weight for height < —2 Z score). Among
the wasted cases, 66 had severe wasting and the rest
moderate wasting. Table 2 shows that among the 66
patients with severe wasting, nutritional state was not
altered in 62 (93.93%) while it improved in 4 (6.06%) who
became moderately wasted. Nutritional deterioration
was observed in 32 (13.00%) children, who had been
moderately wasted at admission and progressed to
severe wasting, while 214 (86.99%) remained moderately
wasted. Also nutritional deterioration was observed in
6 (3.19%) children who had been normal at admission
and progressed to moderate wasting while 182 (96.8%)
remained normal.

Five of the 6 patients in the normal weight for height
group and 28 of the 32 patients in the moderate wasting
group who deteriorated were high risk according
to STRONG,,, score. Three of the 4 severely wasted
patients who improved were moderate risk according
to STRONG, ., score, and the other one was high risk.

kids
Among the 62 severely wasted patients who showed no

Table 1 Nutritional risk screening tool STRONG, , results among the studied series

(1) Subjective clinical assessment (1 point)

Is the patient in a poor nutritional status judged by subjective clinical assessment (diminished

subcutaneous fat and/or muscle mass and/or hollow face)?

(2) High-risk disease (2 points)

Is there an underlying illness with a risk of malnutrition or expected major surgery?

(3) Nutritional intake and losses (1 point)
Is one of the following items present?

Yes No
215 (43%) 285 (57%)
270 (54%) 230 (46%)

378 (75.6%) 122 (24.4%)

Excessive diarrhoea (> 5 times/day) and/or vomiting (>3 times/day) in the last few days?
Reduced food intake during the last few days before admission (not including fasting for an elective

procedure or surgery)?
Pre-existing dietetically advised nutritional intervention?
Inability to consume adequate intake because of pain?

(4) Weight loss or poor weight gain? (1 point)

440 (88%) 60 (12%)

Is there weight loss or no weight gain (infants aged <1 year) during the last few weeks/months?
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Table 2 Follow-up of nutritional status in children aged < 3 years during hospitalization according to weight for height Z score

Classification

Severe wasting, 66 (100%)
Moderate wasting, 246 (100%)
Normal weight for height, 188 (100%)

Total, 500 (100%)

Patient progress
Severe wasting Moderate wasting Normal
62 (93.93%) 4 (6.06%) 0 (0.00%)
32 (13.00%) 214 (86.99%) 0 (0.00%)
0 (0.00%) 6 (3.19%) 182 (96.8%)
94 (18.8%) 224 (44.8%) 182 (36.4%)

improvement, 51 were high risk and 11 moderate risk.

Figure 1 demonstrates a significant positive
correlation between STRONG,, score and duration of
hospital stay (r = 0.114, P = 0.01). However, there was a
significant negative correlation between STRONG,
score and maternal education (r = —0.633, P = 0.005). The
logistic regression showed that after elimination of all
other factors, there was significant association between
higher STRONG,, score and each of the following: low
maternal education, high duration of hospital stay and

low admission weight for age (Table 3).

Discussion

We showed that 17.2% of the patients had chronic illness-
es and 82.8% had acute ones. The most common acute
illnesses were chest infection in 38% and gastroenteritis
in 35.2%. This patient profile is similar to that of Silveira
et al. (8) and Saccardo Sarni et al. (9) who reported that
respiratory diseases were the main reason for hospitali-
zation. Additionally, Rocha et al. (5) found that the most
frequent disease responsible for hospital admission was
pneumonia (33%) followed by diarrhoea (6.4%). The no-
ticeable difference in the current study figures is the per-
centage of hospitalization from gastroenteritis compared
to pneumonia, which still has a high disease burden, de-
spite the various preventive efforts of Egyptian govern-
mental and nongovernmental agencies.

According to WHO cutoff values, 62.4% of our
patients were underweight, 58.4% were stunted and

57.8% were wasted, which are higher than those for
children aged < 5 years (6%, 21% and 8%, respectively)
reported in the 2014 Egyptian Demographic and Health
Survey (10). Although Rocha et al. (5) reported lower
figures for underweight, stunting and wasting in Brazil
(187, 18.2 and 6.9%, respectively), they mentioned that
hospital malnutrition in Latin America can reach up to
70-80%, which agrees with our results. Ozturk et al. (12)
found that 31.8% of hospitalized children in Turkey were
malnourished and added that well-nourished children do
not carry nutritional risk due to hospitalization for other
medical reasons. Another Turkish study by Dogan et
al. (12) reported that 27% of the hospitalized patients
were stunted, 52.4% were underweight and 40.9% were
wasted, which is closer to the results in the current study.
Malnutrition rates of 32% among hospitalized children
in Turkey (13) and 60% among hospitalized children in
Thailand (14) further demonstrate the diversity of the
published results.

Nutritional deterioration was observed in 13% of the
moderatelywasted childrenand 3.19% of patientswhowere
normal atadmission. Ferreiraand Franca (15) observed that
20% of children who were well nourished upon admission
became malnourished. Rocha et al. (5) reported that 51.6%
of 186 hospitalized children lost weight and 9.17% of well-
nourished children developed mild malnutrition during
hospitalization. Pacheco-Acosta et al. (16), also reported
nutritional deterioration in their series of hospitalized
children with nonserious disease and advised early
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Figure 1 Correlation between STRONG,, score and duration of hospital stay.
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Table 3 Multivariate logistic regression analysis for predictors of higher STRONG

Significance
Age 0.221 (NS)
Maternal education 0.002 (S)
Admission weight 0.01 (S)
Duration of hospital stay 0.001(S)
Cause of admission 0.128 (NS)

Lads SCOTE
ids
OR 95% CI
2.009 0.988-3.029
8.007 1.979-10.036
6.989 1.952-8.027
8.022 1.995-10.049
1.071 0.896-1.280

detection of children at risk to enable early interventions.
Special attention should be paid to children who are
already malnourished upon admission, as they are at risk
of further nutritional deterioration during their hospital
stay (17).

In the current study 42.6% of the patients were
at moderate risk and 37.8% at high risk of developing
malnutrition according to STRONG, , . These percentages
are higher than the risk score recorded in a multicentre
Dutch study by Hulst et al. (18). The latter authors
reported that 62% of hospitalized children were classified
at moderate and high risk by the STRONG,, tool. In
Romania 58% of children were found to be at risk of
malnutrition (24% high risk) by the STRONG,, tool (19).
The higher figures in the present study can be attributed
to the initial increased incidence of underweight,
stunting and wasting, as well as persistence of the
high rate of hospitalization for gastroenteritis which, if
prolonged, can affect weight greatly (20).

The current study showed significant associations
between STRONG,, score and both prolonged hospital
stay and low admission weight for age. These findings are
consistent with the above-mentioned Dutch study (18),
which predicted a significant relationship between high
risk score, a negative SD score for weight for height, and
prolonged hospital stay. Several other studies have also
documented that malnourished patients stay longer in
hospital than well-nourished patients (21,22), confirming
the need for early detection of such vulnerable patients.

The results of the current study showed that patients
whose nutritional status deteriorated had initial high risk
score by STRONG, , compared to moderate risk score for
those who improved. In retrospect, this emphasizes that
STRONG,, can be a predictive prognostic tool. Similarly,

Sermet-Gaudelus et al. (23) advised implementation of
their simple pediatric nutrition risk score to prevent
hospital-acquired malnutrition. In contrast, Huysentruyt
and associates (24) did not find a significant correlation
between STRONG, , risk categories and weight loss
during hospitalization. However, they mentioned that
these categories correlated with the length of hospital
stay and establishment of nutritional intervention during
hospitalization.

To our knowledge, this is the first study to explore
the STRONG,, as a screening and prognostic tool in
an Egyptian hospital setting. Nevertheless, this study
has its limitations; mainly in the small sample size and
lack of long-term follow-up. Additionally, there should
be a larger multicentre study including other age groups
from all over Egypt to allow us to draw conclusions on a
nationwide basis.

Conclusion
Use of the STRONG, ., for screening hospitalized children

aged < 3 years revcel:ldlsed that nearly 80% were at risk of
nutritional derangements, and its scores correlated posi-
tively with the length of hospital stay and negatively with
body weight at admission. Moreover, the overall malnu-
trition among these children is a significant problem and
patients whose nutritional status deteriorated had high-
er STRONG, , scores. We thus recommend implementa-
tion of the STRONG,, nutritional risk assessment tool
for early screening of hospitalized Egyptian children to
avoid prolonged hospitalization and further compromise

in their nutritional status.
Funding: None.

Competing interests: None declared.

Evaluation du risque nutritionnel des enfants de plus de trois ans hospitalisés

Résumeé

Contexte : L'identification des enfants a risque de malnutrition n’est pas une entreprise facile en milieu hospitalier.

Objectifs: Evaluer les mérites du recours a loutil d’évaluation du risque pour létat nutritionnel et la
croissance (STRONG;) en tant qu'outil de dépistage nutritionnel pour les enfants de plus de trois ans hospitalisés et le
corréler a la sévérité des troubles nutritionnels.

Méthodes : La présente étude transversale a été réalisée auprés de 500 enfants de plus de trois ans admis a 'hopital des
enfants de I'Université d’Ain Shams, au Caire (Egypte). Le score STRONG;, s a été utilisé pour évaluer le risque de trouble
nutritionnel et les diagrammes de croissance de 'Organisation mondiale de la Santé ont été employés pour définir les
enfants présentant une insuffisance pondérale, une émaciation et un retard de croissance a 'admission et a la sortie
d’hopital.
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Résultats : Selon le score STRONGq45, 19,6 % des patients présentaient un faible risque, 42,6 % un risque modéré et 37,8 %
un risque élevé. Sur les patients participant a I'étude, 62,4 % avaient une insuffisance pondérale, 58,4 % une émaciation
et 57,8 % un retard de croissance. Sur les 66 patients présentant une émaciation sévére, I'état nutritionnel s’est amélioré
pour 6,06 % et on a observé une détérioration de cet état chez 13,0 % des patients ayant une émaciation modérée. Le score
STRONG;s était pire chez ceux ayant connu une détérioration de leur état, ce qui, en association avec sa corrélation
positive significative avec la durée du séjour hospitalier, soulignait le fait que le score STRONG;s peut constituer un outil
prédictif.

Conclusions : L'utilisation de l'outil de dépistage STRONG,; peut permettre l'identification précoce des enfants
vulnérables ala malnutrition, ainsi que la mise en place d'interventions rapides qui peuvent contribuer a des améliorations
générales des soins aux patients, ainsi qu'a une réduction de la période d’hospitalisation.
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Abstract

Background: Electronic Medical Record (EMR) offers remarkable facilities such as reducing medical errors, decreasing
healthcare costs and promoting quality of healthcare services by collecting, storing and displaying information at the
point of care.

Aims: This study was carried out to identify the determinants of electronic medical record (EMR) adoption by presenting
a comprehensive model.

Methods: This was a cross-sectional study in which 330 healthcare personnel working in hospitals affiliated to Tehran
University of Medical Sciences, Tehran, Islamic Republic of Iran, were selected as the study sample. A proposed concep-
tual path model of technology, organization and environment (TOE), and technology acceptance model (TAM) was devel-
oped to identify the determinants of EMR adoption. The model was authorized by structural equation modeling (SEM)
and represented by Analysis of Moment Structures (AMOS).

Results: The results of the study showed that the integrated model of TOE-TAM explained 68 percent (R* = 0.68) of the
variance of EMR adoption. The findings also evidenced that perceived ease of use, perceived usefulness, technological
context, organization context and environmental context have significant effect on EMR adoption.

Conclusions: The study findings suggest that the proposed conceptual integrated model of TOE-TAM is a favourable
model for identifying the relevant factors of EMR adoption. The present study clearly recognized nine significant deter-
minants that affect end-users’ intention when comprehensive implementation of ERMs is considered.
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electronic healthcare records (EHRs), and found that
the perceived ease of use and demonstrability had a
significant effect on physicians’ behaviour in EHR usage
(9). However, much of these attempts have failed to
present a comprehensive model for EMR adoption.

Introduction

Electronic Medical Records (EMRs) are computerized
health information systems that are set to alter the cur-
rent largely paper-based medical records practice (1).
EMR adoption is a significant issue when the system is
used for collecting, storing and displaying information
for the delivery of healthcare. Moreover, EMRs have ap-
peared to be a vital tool for changing and transforming
current healthcare services due to their potential benefits
such as reducing medical errors, decreasing healthcare
costs, and promoting quality of healthcare services (2,3).

This study was conducted to revisit the current
models and identify new determinants for EMRs
adoption by extending the former model developed by
researchers and presenting a new comprehensive model.
This study was based on the integration and modification
of two classical models: Technology, Organization and
Environment (TOE) and Technology Acceptance Model

Although it is widely believed that adoption of EMR
can lead to improvement in clinical efficiency, the
literature provides evidence concerning the failure of
implementation of EMR due to end users’ resistance (4).
Awide variety of models have been established to develop
an insight for elucidating and anticipating end-users’
intention and supporting the main determinants of
information technology adoption (1,2,4-8). For example,
a study was carried out by Gagnon et al. (2014) to identify
the main determinants of physicians’ acceptance of

(TAM). Effective factors in the adoption and perception
of EMRs by healthcare staff were also addressed in this
study.

Hypotheses of the study

Initially, TAM was developed by Davis et al. (1989) (10)
in order to understand the process of accepting and
adopting information technology. The model, in which
Perceived Ease of Use (PEOU), Perceived Usefulness
(PU), Attitude, and Usage were the main components,
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was then widely used to elucidate users’ behavioural in-
tention with respect to modern technology (10-12). This
model shows that PEOU and PU affect attitude, while PU
and Attitude together control usage (10). To address the
main questions of the study, the following hypotheses,
Hiand H2 concerning PU and PEOU, were proposed as;
H1: PEOU has a direct effect on EMRs adoption; and Ha:
PU has a direct effect on EMR adoption.

The TOE model, explaining the level of information
system adoption and information technology products,
was developed by Tornatzky and Fleischer (1990)
(13). The TOE model, which is extensively used for
information technology adoption (14), employs three
main contexts: technological, organizational, and
environmental context, and affecting new technology
implementation (15). Relative advantages, compatibility
and complexity - categorized under Technology context
- seem to have a considerable effect on PU and PEOU.
The literature shows relative advantages have direct and
significant effects on the variables of TAM,; i.e., PU and
PEOU (1,13,16,17). Cucciniello et al. (2015) examined the
interaction of sociological and technological factors in
EMRs’ implementation, and found that organizational,
cultural, technological and financial considerations
should be taken into consideration when comprehensive
implementation of EMR is in progress (18). Regarding
relative advantages, hypotheses H3 and H4 were proposed
as; H3: Relative advantages have positive effects on PEOU;
and H4: Relative advantages have positive effects on PU.

Compatibility is defined as “the degree to which an
innovation is perceived as consistent with the existing
values, past experiences, and needs of potential adopters”
(19). Given that several studies approve the positive and
significant effect of compatibility on PU and PEOU,
the following hypotheses were proposed (1,16,19,20) as;
Hs: Compatibility has a direct effect on PEOU; and Heé:
Compatibility has adirecteffect on PU. There areanumber
studies acknowledging the negative role of complexity
in information technology (IT) adoptions (1,13,21,22).
Concerning complexity, the following hypotheses were
proposed as; H7: Complexity has a negative effect on
PEOU; and H8: Complexity has a negative effect on PU.

In the TOE model organizational competency,
management support, and training and education are
categorized as the organizational context. Regarding
organizational competency, hypothesis Hg was proposed;
Hg: Organizational competency has a positive effect on
PU.

The role of top management commitment and
management support in development, implementation
and adoption of new technology, have been addressed
in several studies (5,13,23-25). Therefore, we made the
following two hypotheses: Hio: Management support
has a direct effect on PEOU; and Hii: Management
support has a direct effect on PU. Training decreases
the user’s technophobia and stress, reduces ambiguity,
provides motivation to apply new technology, and helps
to better understand new technology adoption (13). Thus,

hypotheses 12 and 13 were proposed to address this
variable as follows: Hi2: Training and education has a
positive effect on PEOU; and H13: Training and education
has a positive effect on PU.

Finally, environmental context contains two main
variables: competitive pressure and trading partner.
Both variables impose an effect on adoption of EMR.
Thus, hypothesis 14 was proposed as: Hi4: Competitive
pressure has a positive effect on EMR adoption. In
the system development life cycle (SDLC) ‘support’ is
a main component and is known as conducting post-
implementation system review, identifying errors and
enhancements and monitoring system performance (26).
In this study we investigated the effect of trading partner
support on EMR adoption; thus, hypothesis 15 was
proposed as: His: Trading partner support has a positive
effect on EMR adoption. Summary of hypotheses and
proposed integrated model is presented in Figure 1.

Methods

In this cross-sectional study, conducted in teaching hos-
pitals of Tehran University of Medical Sciences (TUMS)
from March to September 2016, a modified and integrat-
ed model of TOE and TAM was applied for understand-
ing the determinants of EMRs adoption. The population
of the study consisted of 1100 healthcare staff working
in hospitals affiliated to TUMS. Although Tanaka (1987)
has remarked that sample size is a controversial issue in
structural equation modeling (27), eight subjects were se-
lected for each item on the basis of Schumacker and Lo-
max (2004). Stratified random sampling was then used
and resulted in a sample of 330 physicians, nurses and
medical records experts/ technicians and managers (28).
Thereafter, the sample of the study was divided into four
groups: physicians, nurses, medical record experts, and
managers from each stratum of the study.

A questionnaire based on Gangwar et al. (2015) and
Abdekhoda et al. (2016) (1,13) was developed for data
collection (Table 1). The face validity of the questionnaire
was confirmed by 10 faculty members of the school of
Health management and Information Sciences, TUMS.
Reliability analysis showed Cronbach o = 0.89, indicating
that the data collection tool was reliable. The items of the
questionnaire were framed on a five point Likert scale
in which ‘Totally agree’, ‘Agree’, ‘Neutral', ‘Disagree’ and
‘Totally disagree’ were assigned to test the items.

A correlation analysis was performed to identify the
correlation coefficient of the variables. Also a graphical
path model was adopted to test the hypothesis of the
proposed model. The proposed conceptual path model
(Figure 1) was developed and tested by using AMOS.
In the path analysis, the path coefficients () and
corresponding P-values were estimated and presented as
the measures of the relationship. Finally, the authorized
conceptual path model was presented. Survey questions
used to measure the constructs of TOE-TAM are shown
in Table 1.
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Figure 1 Hypotheses and the proposed conceptual path model of TOE-TAM

Results

From 330 questionnaires distributed, 278 were returned
completed (response rate = 84.24%). Due to the inclusion
of wrong information or only partially filled-out ques-
tions, 41 questionnaires were not suitable for analysis;
thus, the final analysis was conducted for 237 question-
naires. Table 2 shows demographic information of the
participants of the study.

The correlation between variables of the proposed
integrated model is shown in Table 3. As seen, there is
a significant correlation between TAM variables, i.e.,
PEOU and PU, and the use of EMRs. Moreover, there is
a significant correlation between technological context
organizational context and environmental context and
TAM variables (PU and PEOU) and the use of EMR.

Figure 2 indicates that PU and PEOU have a positive
and significant effect on the EMRs’ adoption (f = 0.71,
P < 0.03; f = 0.49, P < 0.01). Thus, relative advantage,
compatibility, and complexity indicated positive and
significant effects on both PU and PEOU. Figure 2
also indicates organizational competency has a direct
and significant effect on PEOU (f = 0.21, P < 0.01); and
management support has a direct and significant effect
on both PU and PEOU (B = 0.31, P < 0.01; f = 0.27, P <
0.01). However, training and education appeared to
have a positive and significant effect on PEOU whereas
no significant effect on PU was found. Finally, Figure
2 indicates that environmental context has a direct
and significant effect on the adoption of EMR. These
findings revealed altogether that technological context
and organizational context explained 48% of the variance
observed in PEOU, and 57% of the variance observed in

PU. Furthermore, 68% of variance of EMRs adoption can
be explained by the integrated model of TOE and TAM

Table 4 indicates the recommended goodness-of-
fit measure. The ratio X2 was used to test whether the
selected distribution was a good fit to the data. A relative
X2 value appeared to be acceptable (Relative X2 = 1.02).
Moreover, Tucker Lewis Index (TLI), Comparative Fit
Indices (CFI), Normal Fit Index (NFI), and Relative Fit
Index were measured and obtained values that were
favourable.

Discussion

The results of the present study indicate that technolog-
ical context, organizational context, and Environmental
context as well as variables of TAM are important deter-
minants when comprehensive implementation of EMR
is considered.

Concerning the correlation between PEOU and PU
on one side, and the adoption of EMRs on the other, the
findings show PEOU have adirectand significanteffecton
EMRs adoption. Thus Hi1was supported. Also, the findings
revealed that PU had a strong effect on EMRs adoption;
hence, H2 was supported. These findings are in line with
the findings reported in the literature (1,14,19,20,29,30). It
is believed that when comprehensive implementation
of EMRs is considered, the personnel’s interaction with
EMRs should be clear and understandable, while the
operation of EMR should be easy and navigation of such
systems should be user friendly.

Concerning the association between relative
advantages and PEOU, the standard coefficient of PEOU
and adoption of EMRs was 0.27 (P = 0.01), supporting
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Table 1 Survey questions used to measure the constructs of TOE-TAM

Construct Item Number

Items

Perceived 1 “Appling EMRs in my job would enable me to accomplish tasks more quickly.”
Usefulness 2 “Appling EMRs improve my job performance.”

3 “Appling EMRs would make it easier to do my job.”

4 “Appling EMRSs are useful in my job.”

Using 9

1 “In my job, considerable part of routinely work was carried out by adopting EMR.”

“T use EMRs in my work routinely.”

“In future, I would like to adopt EMR in my work.”

Compatibility 16 “Using EMRSs is compatible with all aspects of my work.”
17 “Using EMRs is completely compatible with my current situation.”
18 “Using EMRSs fits into my work style.”

Organizational 23 There are highly specialized and knowledgeable personnel for EMRs implementation.
Competency 24 There are sufficient technological resources to implement EMRs in our hospital.

25 There are sufficient technological resources to implement EMRs in our hospital.

26 A percent of total revenue has been allocated for EMRs adoption in our hospital.

Training and 31 “T'will receive the training that I need to be able to understand and use the EMR.”
Education 32 “The EMR training will make it more useful to me.”

33 “The EMR training will make it easier for me to use this technology.”

34 “The training gave us confidence in use ERMs.”

35 My organization provided me complete training in using EMRs.

Trading Partner 39 Our trading partner support provides technical assistance for readiness of EMRs services.
Support 40 Our hospital ensure that EMRs provider considerably invest in promotion EMRs services
and they are responsible about it.
41 We are confident that the EMRSs’ partner has a systematic program for handling and
examining for EMRs adoption.
42 ‘We ensure that EMRs vendors implement strong access and identity management to ensure

unauthorized access to EMRs.

H3, and indicating relative advantages have positive and
significant effect on PEOU. The standard coefficient of
PU and EMRs adoption was 0.35 (P = 0.01), supporting
H4. These findings are similar to the results of the
studies carried out by Zhang (2008), Wu (2008), Conrad
(2009), Ping (2009), Gangwar (2015) and Abdekhoda et
al. (2015,2016), who reported that relative advantages
have positive and significant effect on PEOU and PU

(1,13,16,17,23,24,31). This finding can imply that if EMRs
adoption had no noticeable advantage for healthcare
staff, its implementation would not be welcome.

As for the relationship between compatibility and
TAM variables, the results show that compatibility
has a positive and significant effect on PEOU and PU,
supporting H5 and H6. Likewise, Rogers (2003), Chew
(2004), Zhang (2008), Tung (2008) and Abdekhoda et

2

~



Research article EMH]J - Vol. 25 No. 1 - 2019

Table 2 Demographic breakdown of the sample

Demographics Category Frequency

Age 25-30 45 2216
31-35 79 38.91
36-40 85 41.87
40-45 23 1133 38.1 4.07
45 < 5 2.4
Missing 34 -
Total 237 100

Worlk experience 1-5 46 24.86
5-10 75 40.54
10 64 34.59 7.09 42
Missing 52, -
Total 237 100

Table 3 Correlation between variables of proposed integrated model

Constructs Adoption Perceived Perceived Relative Compati- Complex- Organiza- Manage- Training Com- Trading
Easeof Useful- advantage bility ity tional ment and petitive partner

Use ness compe- support education pressure support
tency

Adoption 1

Perceived 0.542** 0.514"* 1
Usefulness

Compatibility 0.208** 0732** 0.543** 0.571%* 1
Organizational 0.374™* 0.543"* 0.451* 0.678** 0.342** -0.683"* 1
competency

Training and 0.193 0.203** 0.208 0.114 0.203** 0.359™* 0.354** 0.516™* 1
education

Trading 0.604™* 0709** 0.203"** 0.368"* 0.269** 0.287"* 0.342** 0.431** 0.425™* 0.345** 1
partner support

**P-value is significant at 0.01
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Figure 2 Validated proposed integrated model results

al. (2016) found that compatibility had a direct and
significant effect on TAM variables (1,16,19,20,32). When
implementing EMR, we should consider whether it
is well matched with the personal characteristics of
healthcare staff and fits well into the workflow.

Regarding the correlation between complexity with
PEOU and PU, complexity was found to have a negative
and significant effect on PEOU and PU. Thus, H7 and
H8 were supported. The literature has reported that
complexity has a negative effect on implementation
of new technology (1,1726,29-31). The findings imply
that when the adoption of EMR is accompanied with
complexity, end users’ tendency to apply this system
decreases significantly.

The findings on the relationship between
organizational competency and PEOU (Figure 2), suggest
that organizational competency has a positive and
significant effect on PEOU. Hence, H9 was supported, and
supports Gangwar 2015 (13). Organizational competency
is defined as “the institutional capacity or efficiency

that is necessary to enable the organization to achieve
the goal and objectives in its strategies plan” (33). Thus,
for the successful implementation of EMRs, sufficient
technological resources and allocation of a percentage
of total revenue should be considered by healthcare
organizations. Furthermore, the finding shows that
management support has a positive and significant
effect on both PEOU and PU. Thus, Hio and H11 were
supported. Morton (2008), Kowitlawakul (2008), Wu et
al. (2008), Gangwar (2015), and Abdekhoda et al. (2015)
have reported a direct and significant path coefficient
rate between management support and TAM variables
(PU and PEOU) (5,13,23-25). The implementation of EMR
should be considered as an imperative change for top
managers and must be fully supported by them.

Concerning the effects of training and education on
TAM variables (PEOU and PU), the results show that
training and education have a positive and significant
effect on PEOU, but they have no significant effect on
PU. Hence, Hi2 was supported; whereas Hi3 was not

Table 4 Recommended goodness-of-fit measure

Fit Index Category Suggested index Suggested value Obtained value
Absolute fit Relative X2 Relative X2 < 3.0 1.02
Incremental fit Tucker-Lewis Index (TLI) 0.90 or above acceptable fit 0.91
Incremental fit Comparative fit index (CFI) 0.90 or above 0.93
Incremental fit Normal fit index (NFI) 0.90 or above 0.92
Incremental fit Relative Fit Index (RFI) 0.90 or above 0.94
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Table 5 Summary of proposed results for the theoretical model

Proposed research paths Coefficient value
Hi 0.49
H2 071
H3 0.27
H4 0.35
Hs 0.25
H6 0.18
H7 0.13
H8 0.17
Ho 0.21
Hio 0.27
Hn 0.31
Hia 0.26
Hi3 0.11
Hig 0.18
His 0.25

P value Empirical evidence
<0.01 Supported
<0.01 Supported
<0.01 Supported
<0.01 Supported
<0.01 Supported
<0.01 Supported
<0.01 Supported
<0.01 Supported
<0.01 Supported
<0.01 Supported
<0.01 Supported
<0.05 Supported
>0.05 Not supported
<0.05 Supported
<0.01 Supported

supported. Similarly, Morton (2008) and Abdekhoda et
al. (2015) found that training had no significant effect on
PU (5,23). Other studies reported that training should be
considered as an important determinant when successful
implementation of new technology was followed.

Finally, the results show that environmental context,
i.e, competitive pressure and trading partner support,
have a positive and significant effect on EMRs adoption.
Concerning the association between comparative
pressure and EMRs adoption, the coefficient rate of
018 (P = 0.05) was obtained, indicating competitive
pressure had a positive and significant effect on EMRs
adoption; thus, Hi4 was supported. Similarly, Gangwar
et al. (2015) found that when cloud computing was
considered as a competitive instrument, pressure to
adopt cloud computing and having a competitive edge
were encouraged (13).

The findings also revealed that EMRs adoption was
significantly driven by trading partner support. In EMRs
adoption phases, trading partner support should provide
technical assistance for EMRs services, while conducting
post-implementation system review, identifying errors
and enhancements and monitoring system performance
should be taken into consideration. However, some
limitations are noted in this study. Self-reported use
of EMRs by healthcare staff (instead of monitoring the
actual use of this system), self-selection biases in the
process of completing the questionnaire, and limiting
the population of this study to the teaching hospital of
TUMS, were a number of the limitations that should be

considered in upcoming studies. A summary of proposed
results for the theoretical model are presented in Table 5.

Conclusion

This study was conducted to determine the significant
factors that may affect EMRs adoption. To this end, two
classical models of TOE and TAM were integrated and
extended. The findings of this study suggest that the pro-
posed integrated model of TOE and TAM is appropriate
for identifying the relevant factors of EMRs adoption.
The present study identified nine significant determi-
nants that affect the end user’s behaviour when compre-
hensive implementation of EMRs is considered. Overall,
the findings show that the two main components of
TAM, PEOU and PU act as mediating variables for exter-
nal variables of the modified model. External variables
of TAM, relative advantages, compatibility, complexity,
organizational competency, management support, com-
petitive pressure, and trading partner support appeared
to have significant effects on EMRs adoption. Thus, in
order to fulfill the implementation of EMR, a wide va-
riety of factors such as perceived ease of use, perceived
usefulness, technological context, organizational context
and environmental context should be considered. Future
studies should focus on the role of other factors such as
personnel characteristics, security and confidentiality
that may affect EMR adoption.
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Facteurs déterminants de l'utilisation de dossiers médicaux électroniques dans les
soins de santé

Résumeé

Contexte : Les dossiers médicaux électroniques offrent des possibilités remarquables telles que la réduction du nombre
d’erreurs médicales, la diminution des cofits de santé et la promotion de la qualité des services de soins de santé grace a la
collecte, au stockage et a I'affichage de I'information sur le lieu ot sont prodigués les soins.

Objectifs : La présente étude a été menée dans le but d’identifier les déterminants de 'adoption de dossiers médicaux
électroniques en recourant a une présentation d'un modéle complet.

Méthodes : Il s'agissait d'une étude transversale au cours de laquelle 330 personnels de santé travaillant dans les
hopitaux rattachés a I'Université de Sciences médicales de Téhéran (République islamique d’Iran) ont été sélectionnés
pour constituer un échantillon d’étude. Un modele conceptuel de type PATH (outil d’évaluation de la performance pour
améliorer la qualité dans les hopitaux) pour le cadre de technologie, organisation, environnement (TOE) et le modéle
d'acceptation de la technologie (MAT) a été proposé et élaboré afin d’'identifier les déterminants de I'adoption de dossiers
médicaux électroniques. Ce modéle a été validé par la modélisation d'équations structurelles et représenté au moyen du
logiciel de statistiques AMOS.

Résultats: Les résultats de I'étude ont montré que le modéle intégré TOE-MAT permettait d’expliquer 68 % de la
variance (R? = 0,68) de 'adoption de dossiers médicaux électroniques; ils ont aussi mis en évidence la facilité d'utilisation
et l'utilité percues, ainsi que le fait que les contextes technologique, organisationnel et environnemental avaient une
influence importante sur cette derniére.

Conclusions : Les conclusions suggerent que le modéle conceptuel intégré TOE-MAT proposé constitue un modéle utile
pour l'identification des facteurs pertinents de 'adoption de dossiers médicaux électroniques. L'étude identifie également
clairement neuf déterminants importants qui influent sur 'intention des utilisateurs finaux de mettre en place ce systéeme
de fagon exclusive.

Gl Bole N 1% § 25 ASIY) Ldall Momndl plaian B3l fal sl

El) sl el wlusl dusae | o dast

LML

83 52505 el Ble 0 GRS GaiZ s Ll slast 1 e I e (i ke 3ged G ASINT Rl o) 3 i
Al I 5 0 3 led o5 w525 Sl plall e I o dmeall Ble I Slas

ol 3 503 58 IV e s ASINI el o phasnaY Busell ol gl st sl odn oy T 13 IYS
cZMLJ\(:jla.Ubb.@.b&»L&R&M\QLA&M\JW\L&)\J&J;\»L&V\” L 5 o clanbai Ll 13 518 i) 1l 3 b
J}&C}}«U swbwb L&jjwcﬂ‘wu‘)u\cb}wco)) M\).UJW@LW‘M)’WY\ d‘j:\ MJ}QX‘LO‘JGJG
a2 055 AT Dalall Bl Lol 3 el ool G SN ol el plsenaY 30l ol pall dpld o w528
el JSLAT S pluseraly

oo (RY =+, m)'/v\c,,z,;L;,J,&J\J}ﬁscs,@u\jWJ;-:J\jb;,&;ﬂ&&:&\@,&\aiabméuaﬂm-éwt
ol s o ) S Gl 58 sarl 305 g A sl plasa VI &y OF sl \\‘suwgm\&u\w\r\mudu\
CS}Q.SLszjjj:&ﬂ\JQCSFJ@\jM\)%ﬂMCjA\WLA\J»@|CS,&J\QTL»\)JJ\GW}&}S\ O PR ESINN

Aao 3 35 doge 3342 [l 46 And - 9o g0 LI Ayl st 5. 35 ASINN ol ool plaszaly Aall 5 ol gadl g 55he
RATSCUN EMAPCLESWIRUEAR S PR3 [f IE PEPREONC PR IPPRE

31



Research article EMH]J - Vol. 25 No. 1 - 2019

References

L

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

Abdekhoda M, Ahmadi M, Dehnad A, Noruzi A, Gohari M. Applying Electronic Medical Records in health care Physicians’ per-
spective. Appl Clin Inform. 2016;07(02):341-54. http://dx.doi.org/10.4338/ACI-2015-11-RA-0165

Carayon P, Smith P, Hundt AS, Kuruchittham V, Li Q. Implementation of an electronic health records system in a small clinic: the
viewpoint of clinic staff. Behav Inf Technol. 2009;28(1):5-20. http://dx.doi.org/10.1080/01449290701628178

Chaudhry B, Wang ], Wu S, Maglione M, Mojica W, Roth E, et al. Systematic review: impact of health information technology
on quality, efficiency, and costs of medical care. Ann Intern Med. 2006;144(10):742. http://dx.doi.org/10.7326/0003-4819-144-10-
200605160-00125

Boonstra A, Broekhuis M. Barriers to the acceptance of electronic medical records by physicians from systematic review to tax-
onomy and interventions. BMC Health Serv Res. 2010;10(1):231. http://dx.doi.org/10.1186/1472-6963-10-231

Morton ME. Use and acceptance of an electronic health record: factors affecting physician attitudes. [Retrieved From Proquest
Dissertations And Theses Database. (Umi No. 3327272)]. Drexel University; 2008.

Abdekhoda M, Salih KM. Determinant Factors in Applying Picture Archiving and Communication Systems (PACS) in Healthcare.
Perspect Health Inf Manag. 2017;14(Summer)

Sattari A, Abdekhoda M, Zarea Gavgani V. Determinant Factors Affecting the Web-based Training Acceptance by Health Stu-
dents, Applying UTAUT Model. International Journal of Emerging Technologies in Learning. 2017;12(10):112-26. http://dx.doi.
0rg/10.3991/ijetv12i10.7258 [iJET]

Abdekhoda M, Dehnad A, Mirsaeed SJG, Gavgani VZ. Factors influencing the adoption of E-learning in Tabriz University of
Medical Sciences. Med J Islam Repub Iran. 2016;30:457.

Gagnon M-P, Ghandour EK, Talla PK, Simonyan D, Godin G, Labrecque M, et al. Electronic health record acceptance by physi-
cians: Testing an integrated theoretical model. ] Biomed Inform. 2014;48:17-27. http://dx.doi.org/10.1016/j.jbi.2013.10.010

Davis FD. Perceived usefulness, perceived ease of use, and user acceptance of information technology. Manage Inf Syst Q.
1989;13(3):320.

Hong S, Thong JY, Tam KY. Understanding continued information technology usage behavior: A comparison of three models in
the context of mobile internet. Decis Support Syst. 2006;42(3):1819-34. http://dx.doi.org/10.1016/].dss.2006.03.009

Abdekhoda M, Ahmadi M, Dehnad A, Hosseini AF. Information Technology Acceptance in Health Information Management.
Methods Inf Med. 2013;53(1):14-20. http://dx.doi.org/10.3414/ME13-01-0079

Gangwar H, Date H, Ramaswamy R. Understanding determinants of cloud computing adoption using an integrated TAM-TOE
model. ] Enterp Inf Manag. 2015;28(1):107-30. http://dx.doi.org/10.1108/JEIM-08-2013-0065

Zhu K. The complementarity of information technology infrastructure and e-commerce capability: A resource-based assessment
of their business value. ] Manage Inf Syst. 2004;21(1):167-202. http://dx.doi.org/10.1080/07421222.2004.11045794

Angeles R. Using the Technology-Organization-Environment Framework for Analyzing Nike’s “Considered Index” Green Initia-
tive, a Decision Support System-Driven System. ] Manag Sustain. 2014;4(1):96. http://dx.doi.org/10.5539/jmsv4n1p96

Zhang N, Guo X, Chen G. IDT-TAM integrated model for IT adoption. Tsinghua Sci Technol. 2008;13(3):306-11. http://dx.doi.
0rg/10.1016/51007-0214(08)70049-X

Yu P, Li H, Gagnon M-P. Health IT acceptance factors in long-term care facilities: A cross-sectional survey. Int ] Med Inform.
2009;78(4):219-29. http://dx.doi.org/10.1016/j.ijmedinf.2008.07.006

Cucciniello M, Lapsley I, Nasi G, Pagliari C. Understanding key factors affecting electronic medical record implementation: a
sociotechnical approach. BMC Health Serv Res. 2015;15(1):268.

Rogers EM. Diffusion of innovations. 5th ed. New York: Free Press; 2003.

Tung F-C, Chang S-C, Chou C-M. An extension of trust and TAM model with IDT in the adoption of the electronic logistics
information system in HIS in the medical industry. Int ] Med Inform. 2008;77(5):324-35. http://dx.doi.org/10.1016/.ijmed-
inf.2007.06.006

Ardis MA, Green JA. Successful introduction of domain engineering into software development. Bell Labs Tech J. 1998;3(3):10-20.
http://dx.doi.org/10.1002/bltj.2112

Lee TT. Nurses’ adoption of technology: application of Rogers’ innovation-diffusion model. Appl Nurs Res. 2004;17(4):231-8.

Abdekhoda M, Ahmadi M, Gohari M, Noruzi A. The effects of organizational contextual factors on physicians’ attitude toward
adoption of Electronic Medical Records. ] Biomed Inform. 2015;53:174-9. http://dx.doi.org/10.1016/j.jbi.2014.10.008

Wu JH, Shen WS, Lin LM, Greenes RA, Bates DW. Testing the technology acceptance model for evaluating healthcare profes-
sionals’ intention to use an adverse event reporting system. Int ] Qual Health Care. 2007;20(2):123-9. http://dx.doi.org/10.1093/
intghc/mzmo74

Kowitlawakul Y. Technology Acceptance Model: Predicting Nurses’ Acceptance of Telemedicine Technology (eICU®). 2008.

Piprani B, Borg M, Chabot J, Chartrand E, editors. An adaptable ORM metamodel to support traceability of business require-
ments across system development life cycle phases. OTM Confederated International Conferences” On the Move to Meaningful
Internet Systems”; 2008: Springer.

32



Research article EMH]J - Vol. 25 No. 1 - 2019

27. TanakaJS. How big is big enough?”: Sample size and goodness of fit in structural equation models with latent variables. Child
Dev. 1987;58(1):134-46. http://dx.doi.org/10.2307/1130296

28. Schumacker RE, Lomax RG. A beginner's guide to structural equation modeling. Psychology Press; 2004. http://dx.doi.
01g/10.4324/9781410610904

29. Vollink T, Meertens R, Midden CJ. Innovating ‘diffusion of innovation'theory: Innovation characteristics and the intention of
utility companies to adopt energy conservation interventions. ] Environ Psychol. 2002;22(4):333-44. http://dx.doi.org/10.1006/
jevp.2001.0237

30. Atkinson NL. Developing a questionnaire to measure perceived attributes of eHealth innovations. Am ] Health Behav.
2007;31(6):612-21. http://dx.doi.org/10.5993/AJHB.31.6.6

31.  Conrad ED. Willingness to use IT innovations: A hybrid approach employing diffusion of innovations and technology accept-
ance models: Southern Illinois University Carbondale; 2009.

32. Chew F, Grant W, Tote R. Doctors on-line: using diffusion of innovations theory to understand internet use. Fam Med.
2004;36(9):645-50.

33. Momeni M, Monavarian A, Shaabani E, Ghasemi R. A conceptual model for knowledge management process capabilities and
core competencies by SEM the case of Iranian automotive Industry. Eur J Soc Sci. 2011;22(4):473-89.

33



Research article EMH]J - Vol. 25 No. 1 - 2019

Effect of fasting during Ramadan on thermal stress parameters
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Abstract

Background: High process temperatures associated with industrial operations augment risk of heat stress and illness,
particularly during summer months in the Gulf Region. Lack of hydration and nutrition during day time, during Rama-
dan can subject workers to even greater risk of heat stress and illness.

Aims: To examine the physiological effects of prolonged fasting in thermally challenging conditions.

Methods: Longitudinal measurements were carried out on employees during fasting in Ramadan in three departments
of an aluminium smelter. After informed consent, physiological parameters were measured at 4-hour intervals.

Results: Average heart rate and urine specific gravity increased in the first 4 hours of shift work, while tympanic temper-
ature did not rise significantly. Moreover, in the second 4 hours of shift work, urine specific gravity stabilized compared
to the first 4 hours.

Conclusions: Robust workplace measures are needed for industries with high process temperatures, located in the Gulf

Region, in order to minimize the enhanced risk of heat stress and illness during Ramadan.
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Introduction

Stressors of various kinds affect manual labourers in-
cluding physiological as well as sociocultural factors
(1,2). High heat exposure is one of the primary reasons
for work stress in the Middle East. In parts of the Region,
ambient temperatures rise above 45°C in the summer and
the accompanying relative humidity can reach 90%, put-
ting immense pressure on the bodily systems of outdoor
workers (3). Manual labourers often consist of national
and expatriate workforces (4), and many local workers are
known to be reticent in terms of intake of fluids and food
in the morning when reporting to work during Rama-
dan, resulting in hypohydration (5). While this behaviour
is erratic and differs between individuals, there are few
studies examining the effect of food and fluid depriva-
tion during the fasting months of Ramadan in the Mid-
dle East (6). This fasting period of Ramadan occurs during
the summer months in successive years in accordance
with the Islamic calendar and creates a unique situation
for health and safety professionals (7). While consump-
tion of water ad libitum does not completely eliminate de-
hydration of workers during other times, the mandatory
withholding of fluids and food during daylights hours in
Ramadan places health and safety professionals in a chal-
lenging environment in the context of ensuring worker
health and safety (8).

Lifestyle prior to industrialization in the Gulf Region
was predominantly based on agriculture and fishing,
which permitted periods of rest during the heat of the day
(9) as well as the requirements and practices of Ramadan

(10). However, the discovery of oil and subsequent
industrialization brought about new occupational
challenges. Industries that require operation 24 hours
a day for 7 days a week generally employ 3 shifts of 8
hours or 2 shifts of 12 hours. Changes in lifestyle after the
onset of industrialization include longer working hours,
consumption of diets high in processed foods, higher
calorie count, carbonated drinks, and lower physical
activity levels (11).

Maintaining the health and safety of fasting
individuals (workers) during Ramadan is a challenge
in the modern industrial context (12). Ramadan follows
the lunar calendar and thus moves back 10 days each
year, meaning that the month of Ramadan takes place
at different times over several years, and eventually the
cycle repeats every 33 years (13). When Ramadan occurs
during the summer months, daytime duration is longer
and predisposes the fasting individual to greater risks of
heat fatigue due to lack of fluids and nutrition, especially
in workers engaged in physically strenuous tasks
outdoors. This study aimed to examine the physiological
effects of prolonged fasting in thermal stress conditions
mandated for religious reasons.

Methods
Study procedure

Longitudinal observations were conducted by selecting
2010perational (field) male employees (average age 27.33
years) involved in physically strenuous and demanding
work in an aluminium smelter in Oman. All participants
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took part in consecutive fasting for > 14 days during Ram-
adan from 2009 to 2010. The periods of observation were
the summer months of August and September covering
the beginning, middle and end of Ramadan. One third of
the subjects was hypo-hydrated at the start of the shifts
and was excluded from the analysis. Fasting during
Ramadan can be considered as intermittent fasting for
29-30 days (14). Three departments at the smelter were
identified as prone to excessive heat, namely: (1) casting
house (due to high temperatures from metal melting
and casting furnaces; 73 participants); (2) carbon anode
plant (due to radiation from anode baking furnaces; 76
participants); and (3) electrolytic reduction (due to a tem-
perature of ~950°C in the pot cells; 52 participants). Sets
of employees working in the same shift for 2 successive
days were chosen each day. Two employees from each
work area mentioned above were the focus of observa-
tions for 2 consecutive days. Informed consent (both Eng-
lish and Arabic versions made available) of participating
employees was obtained before enrolment in the study.

Heat strain measurement

Heat strain was measured using a chest strap that mon-
itored heart rate continuously, and was a surrogate for
physical strain resulting from activity and heat. Heart
rate data were transmitted to a remote recorder (FT 80;
Polar Electro, Kempele, Finland) worn by the worker. Hy-
dration status was assessed from urine specific gravity
measured at the start, middle and end of the shift. Hypo-
hydration was defined as specific gravity > 1025. Tympan-
ic temperature and blood pressure were also measured at
these times or as demanded in between. The heart rate
data were downloaded from the Polar Electro watch and
transferred to the Case Record Form as mean and max-
imum heart rates over 4-hour periods. An Excel spread-
sheet was used to collect and analyse the data separately
for the 3 departments.

Statistical analysis

Continuous data such as heart rate, tympanic tempera-
ture, blood pressure and urine specific gravity were sum-
marized as means and standard deviations (SDs). The
observations at the end of 4 and 8 hours were analysed
in this fashion. Hypohydration data were presented as
percentages and departmental data were compared by
¥ test. One-way analysis of variance (ANOVA) was used
to compare the parameters at baseline and 4 and 8 hours
into the shift period. Repeated-measures ANOVA was
undertaken to determine the overall effect of heat stress
between the various time points across departments. All
statistical analyses were done using SPSS version 20. P <
0.05 was taken as statistically significant.

Results

The departments were similar in terms of the baseline
parameters, except systolic and diastolic blood pressures,
which were significantly lower in the casting house (Ta-
ble 1). The mean values of other baseline parameters were
not significantly different, especially urine specific grav-
ity.

After the first 4 hours of work, average heart rate
increased from resting heart rate by > 13 beats per minute;
tympanic temperature increased slightly; and urine
specific gravity increased substantially (Table 2). None
of these differences were significant. Average heart rate
during the second 4-hour shift increased beyond what
was recorded during the first 4 hours. The tympanic
temperature increased in the electrolytic reduction
department and casting house, whereas the average
heart rate registered an increase in all three areas (Table
3). Urine specific gravity stabilized compared to the first
4 hours of the shift.

Estimated marginal means of the 3 main physiological
parameters adjusted by department using repeated-

Table 1 Baseline parameters of workers in different departments of the aluminium smelter

RHR (beats/
min)

Department Age (yr) BMI

Carbon anode plant 27.59 (4.17) 24.83 (4.42) 73.05 (8.14)
Electrolyte reduction 28.12 (6.18) 24.31 (4.55)
Casting house 26.50 (4.26) 25.48 (4.14)

P 0.089 0.418 0731

71.98 (7.83)
70.14 (7.12)

SBP DBP USG TT (°C)
(mmHg) (mmHg)
122.32 (14.00) 77.36 (9.54) 1014 (8) 36.22 (0.47)
123.17 (11.29) 75-40 (9.45) 1016 (7) 36.19 (0.44)
118.22 (12.76) 72.86 (9.21) 1015 (7) 36.15 (0.46)
0.033 0.036 0.677 0.498

Results are presented as mean (standard deviation). BMI = body mass index; RHR = resting heart rate; SBP = systolic blood pressure; DBP = diastolic blood pressure; USG = urine specific gravity;

TT = tympanic temperature.

Table 2 Physiological parameters after 4 hours of work in the 3 departments of the smelter

Parameters Carbon anode plant Electrolyte Casting house P
reduction

TT 36.29 (0.49) 36.21(0.5) 36.17 (0.45) 0.592

Average heart rate 86.28 (12.54) 89.13 (12.42) 87.62 (10.16) 0.852

Maximum heart rate 136.0 (22.34) 135.45 (22.02) 137.26 (23.48) 0.645

USG 1022 (5) 1023 (5) 1020 (4) 0.230

Results are expressed as mean (standard deviation). TT = tympanic temperature; USG = urine specific gravity.
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Table 3 Physiological parameters after 8 hours of work in the 3 departments of the smelter

Parameters Carbon anode plant Electrolyte reduction Casting house P
TT 36.18 (0.50) 36.32 (0.55) 36.18 (0.46) 0.780
Average heart rate 00.12 (12.54) 92.15 (12.13) 91.82 (10.16) 0.854
Maximum heart rate 137.66 (21.45) 138.55 (26.54) 140.09 (16.08) 0.311
USG 1021 (6) 1021 (4) 0.134
Results are expressed as mean (standard deviation). TT = tympanic temperature; USG = urine specific gravity.
measures ANOVA are graphically represented in Figure Discussion

1. The data show steady increases up to 4 hours for urine
specific gravity and average heart rate, followed by later
stabilization. There was only a marginal increase in
tympanic temperature during the corresponding periods.

The effect of Ramadan fasting in statistical terms is
shown in Table 4. The above-mentioned changes were all
statistically significant in employees normally arriving
hydrated at the start of the shift. However, there was
no significant increase beyond the clinically accepted
values of tympanic temperature. The interdepartmental
differences were not statistically significant.

Intervention by means of hydration of workers that
is usually followed during normal times could not be
enforced in the fasting period. Hence, the percentage
of employees becoming hypo-hydrated during shift
progressed to 34%, 51.2% and 24.6% in carbon anode plant,
electrolytic reduction department and casting house,
respectively, in the first 4 hours. At the end of the second
shift, the casting house showed that 32.9% of employees
were dehydrated, whereas the electrolyte reduction
department (48%) and carbon anode plant (32.9%)
corrected the situation to some extent.

Average heart rate during the first 4 hours of shift in-
creased from resting heart rate by > 13 beats per minute
and there was a corresponding increase in the tympan-
ic temperature and urine specific gravity. Variations in
these parameters are clear indicators of increased risk of
developing heat stress in fasting individuals exposed to
high occupational heat. Average heart rate during the sec-
ond 4 hours of shift increased without a corresponding
increase in tympanic temperature. Urine specific gravity
more or less stabilized in the second compared to the first
4 hours. This most likely reflects the physiological slow-
down brought on by fatigue and consequent self-pacing.
Cognitive and physical capabilities of workers may be
significantly lowered due to inadequate nutrition and
fluid intake (15). Clearly, this sequence of events signif-
icantly lowers productivity. Safety of workers could be
significantly jeopardized in the absence of self-pacing
and other supportive workplace measures (16).

Classically, heat stress is characterized by elevation of
average heart rate above 110 beats per minute for a period,
as per 1969 World Health Organization recommendations
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Figure 1 Repeated-measures analysis of variance estimates of the parameters by shift phases
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Source Measure

Shift * Department TT 0.219
USsG 0.000
HR 252.624

Table 4 Repeated-measures analysis of variance of results showing effect of duration of work adjusted by smelter department
Type III sum of squares df

Mean square

2 0.110 0.701 0.498
2 5.03X105 2.927 0.057
2 126.312 1.677 0.190

df = degrees of freedom; TT = tympanic temperature; USG = urine specific gravity; HR = heart rate.

(17). If the heart rate is above the maximum sustainable
rate, performance deteriorates, putting the worker
and the process at risk (18). The increase in heart rate is
consistent with loss of hydration to the extent of 10 beats
for every 1% loss in body weight. Hypohydration also
increases the core temperature at proportionate levels of
0.22°C for every 1% loss of mass. Core body temperature
above 38°C puts workers at risk of exhaustion (19).
Religiously mandated fasting can subject people to
higher stresses than caused by lack of fluid intake, which
curtails production of sweat for body cooling,

This study had some limitations. Physiological
observations were made in a factory setting and could
not be conducted in a manner similar to those in a
controlled laboratory environment. Although tympanic
temperature may not be the best way to measure body
temperature in an ideal laboratory or clinical setting,
it is the most convenient means available in a factory
setting. The other limitations were that heart rate and
urine specific gravity were also affected by personal
factors, including use of certain medications. Even
though observations were made throughout Ramadan,
analyses were not done separately for different phases of
Ramadan (early, middle and end). Although the context
of physiological adaptations during different phases was
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essential for the purpose of this article, the difficulty in
the availability of volunteers for real-time observations
limited our sample size.

Conclusions

Physiological observations during fasting showed a
steady increase in the 4-hour period with regard to urine
specific gravity and average heart rate. These changes
were all significant in employees arriving normally hy-
drated at the start of the shift. Our observations indicate
that workplaces with high environmental temperatures
and physically demanding tasks require better admin-
istrative workplace controls, including temperature re-
duction, generous work-rest regimens, and optimization
of shift duration and number of workers during hotter
parts of the day, to ensure that variations in physiolog-
ical parameters do not jeopardize the health and safety
of workers. We also recommend investigating develop-
ment or use of a thermal index more suitable to local
conditions and culture in the Gulf Region than currently
available heat indices, to improve the health and safety of
workers while sustaining productivity levels and targets.
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Effets du jetine pratiqué pendant le Ramadan sur les paramétres du stress thermique
Résumeé

Contexte : Les températures de process élevées, associées a des opérations industrielles, augmentent le risque de stress
thermique et de maladie, en particulier pendant les mois d'été dans la Région du Golfe. Labsence d’hydratation et de
nutrition pendant la journée sur la période du Ramadan peut exposer les travailleurs a des risques encore plus élevés de
stress thermique et de maladie.
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Objectifs : Etudier les effets physiologiques du jetine prolongé dans des conditions thermiques difficiles.

Méthodes : Des mesures longitudinales ont été effectuées sur les employés de trois départements d'une fonderie
d’aluminium pendantlejetine du Ramadan. Apres obtention de leur consentement éclairé, leurs parameétres physiologiques
ont été mesurés toutes les quatre heures.

Résultats: La fréquence cardiaque et la gravité spécifique de l'urine moyennes augmentaient au cours des quatre
premieres heures de travail posté, tandis que la température tympanique ne connaissait pas d'augmentation significative.
En outre, au cours des quatre heures suivantes de travail posté, la gravité spécifique de l'urine se stabilisait en comparaison
des quatre heures précédentes.

Conclusions : Il est nécessaire que les industries ot les ouvriers sont confrontés a des températures de process élevées
dans la Région du Golfe prennent des mesures énergiques sur le lieu de travail, afin de minimiser le risque accru de stress
thermique et de maladie pendant Ramadan.
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Abstract
Background: Oman is witnessing an increase in outbound and inbound travelers.

Aims: This study was undertaken to assess the current knowledge, attitude, and practice of travel medicine among prima-
ry care physicians (PCPs) working in the Muscat Governorate.

Methods: We conducted a cross-sectional survey of 108 primary healthcare physicians in primary healthcare institutions
in the Muscat Governorate in December 2014 using a self-administered questionnaire.

Results: We had a response rate of 81%, 78% (n = 84) were females, 56.5% (n= 61) were Omani nationals. More than 50% (n=
54) of study participants had been in practice for more than 8 years. Sixty-eight (58.3%) reported having pre-travel consul-
tations during the previous 1-month period and 86 (79.6%) had post-travel consultations. Most of the PCPs were aware of
the issues that needed to be addressed in pre-travel consultation.

Conclusions: This study showed that travel health is in an early stage of development in Oman and supports the need for

the establishment of travel medicine services.
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Introduction

Internationally, travel has become a very common prac-
tice whether for business, pleasure or other reasons. The
number of international travelers is estimated at 900 mil-
lion per year and is projected to reach 1.6 billion per year
in 2020 (1). Oman is witnessing a significant increase in
outbound as well as inbound travelers and this is likely
to increase exponentially with the introduction of en-
hanced airport facilities in the country. This, combined
with a large expatriate population that frequently travels
to home countries, makes travel-related diseases an im-
portant public health issue (2). It also sets the need for a
travel medicine service to cover travel-related diseases
and other health issues such as the risks associated with
long-haul flights.

Oman is located in the south-eastern part of
the Arabian Peninsula with a land area of 309 500
square kilometres, and the country is divided into 11
administrative governorates. The mid-year population in
2014 was 3.9 million, of which 43% are expatriates. Most
of the population is located in the north and south of the
country. Oman has achieved remarkable developments in
healthcare within a relatively short span of four decades
and has implemented good infrastructure for health
services. Healthcare in Oman is largely the responsibility
of the state and the cost is borne by the government. As
of 2013, the Ministry of Health (MOH) had 195 primary
care centres and 49 hospitals. Out of these 49 hospitals,
four are in the capital Muscat, which offers tertiary

care services. The primary health centres offer primary
care services to the population residing in the assigned
catchment area of the centre. The secondary and tertiary
care services are provided through a referral process
(3). Services are free for Omani nationals; however, the
expatriate workforce access to free medical care is limited
to emergency services only (2).

Travel medicine is an emerging discipline born from
the rising demand of the traveling population. However,
practicing physicians have not given the importance that
is due for travel-related risks and issues (4). The practice of
travel medicine is complex; there are currently dynamic
changes in global health risks and with increasing
population mobility, emerging diseases, lifestyle diseases,
and various other host factors, all of which result in the
complexity of travel medicine. In addition, travelers
include at-risk groups: pregnant women, the very old
and the very young (4-7). To add to the complexity of
the practice of travel medicine, there is an expansion
in new vaccines targeted at travelers. Travel medicine
clinics can advise on the required and recommended
health precautions needed before traveling through an
individual risk assessment as well as offering services for
returning travelers.

Primary care physicians (PCPs) are often the first line
contacts for travelers seeking pre-travel advice or post-
travel consultation,and theirrole hasbecomeincreasingly
significant. Physicians advising travelers need to know
about the changing epidemiology of travel-associated
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diseases and the availability of specific new preventive
and treatment measures (8,9). Several worldwide surveys
have investigated the quality of travel medicine practice
among PCPs since 1987 (1,9-16). There are significant
differences among PCPs in the quality of advice given
and also in their efforts to improve the quality of PCP
practices in this field (10,12,16). In addition, the high level
of knowledge in travel medicine was mostly linked to
PCP motivation to practice in this specialized field (1).

A retrospective analysis of communicable diseases
notified between 1999 and 2013 in Oman showed that
travel-associated infections account for 8% of reported
cases. Typhoid, measles, and dengue fever were the
most common infections reported (17). Malaria cases are
notified through a separate vertical programme. As per
annual statistical reports from the MoH, the incidence of
malariaisshowinganincreasing trend fromalowof 443in
2006 to 2051 in 2012 and the occurrence is predominantly
in foreign nationals (3). In Oman, individuals who travel
abroad, especially to endemic African countries, can
get malaria prophylaxis from primary care centres. In
addition, people going on pilgrimage to Saudi Arabia and
those traveling to countries affected by yellow fever (YF)
receive the mandatory meningococcal vaccine and YF
vaccine, respectively, from primary health care centres.
However, there is alack of information about the extent of
use of travel-related medical consultations in the primary
care setting in Oman, although there are data available on
the type and extent of advice and prophylactic treatment
provided. The KAP study of Muscat International
Airport travelers from Oman reported that even though
more than 50% of respondents had a positive attitude
towards travel medicine, only 22.5% sought advice and
only 6.9% reported seeking pre-travel advice. The study
reports inadequate levels of traveler knowledge and poor
utilization of travel medicine services and recommends
the development of a well-structured travel medicine
service and promotional strategy (18).

The aim of this study was to assess the current
knowledge, attitude, and practice of travel medicine of
PCPs in the Muscat Governorate with a special interest
on health advice, vaccinations, and malaria prophylaxis.
In addition, we aimed to identify the factors associated
with a higher level of specific knowledge of travel
medicine.

Methods

We conducted a cross-sectional survey of PCPs in pri-
mary health care institutions in the Muscat Governorate
during the month of December 2014. There were 361 PCPs
distributed among 28 primary care institutions in the
Muscat Governorate. They cater primarily to the Omani
population but also offer travel-related vaccinations and
malaria chemoprophylaxis to non-Omanis. We expected
to recruit 100 participants and assumed that 50% of PCPs
would have adequate awareness levels with regard to
travel medicine relevant for the country. The sample size
calculated for +/- 10% precision. A self-administered ques-
tionnaire was distributed to all PCPs who were working
in 14 randomly selected primary care centres represent-

ing all locations of the Muscat Governorate. There are a
total of 28 primary care centres in the Muscat Governo-
rate each having around 10 to 14 PCPs. The questionnaire
was prepared in English specifically for the study and
was pilot tested. It was developed focusing on the same
domains that were used in similar published literature
(9,16). Although assessment of attitudes were included, no
attempt was made to establish validity of questionnaire
as the study primarily focused on current knowledge and
practice relevant to the Omani setting. Ethical approval
was obtained from the research committee at the Direc-
torate General for Health Services for the Muscat Gover-
norate.

The questionnaire covered demographic information,
the setting of the general practice, and travel health-
related knowledge and practice. We assessed the extent
of pre-travel consultations in the practice and the travel
health-related issues addressed in such consultations.
Respondents were asked about specific travel health
issues related to YF, malaria chemoprophylaxis, travelers’
diarrhoea, and air travel-related health problems. Some
questions were designed to understand the nature of the
resources available for general practitioners (GPs) with
respect to travel health, any training undertaken, and
their attitude to travel medicine practice.

Data collected were entered in EpiData software
(version 3.1) and analysed using SPSS (version 16.0).
We used proportions to describe the information.
The association between knowledge scores and PCP
characteristics were analysed using chi square statistics.
The knowledge levels were analysed by assigning scores
for each correct response and a total score was calculated
(maximum score = 14). The knowledge score was analysed
as a dichotomous variable taking mean (which also
corresponded to 50% score) as cut off. Crude and adjusted
odds ratios with 95% confidence limits were calculated
for those variables that were considered relevant for the
study. All tests were considered significant if P < 0.05.

Results

The questionnaire was distributed to 134 PCPs and 108
participated, a response rate of 81%. Among the 108 re-
spondents, 84 (78%) were female, 61 (56.5%) were Omani
nationals, while the rest were various other nationalities.
Forty-three (40%) of the respondents graduated from
medical schools in Oman. Fifty-four (50%) of the study
participants had been in practice for more than eight
years. Thirty-four (32%) had postgraduate qualifications.
These characteristics are summarized in Table 1.

Extent of travel medicine practice

Most practitioners see an average of 30 patients per day;
68 (58.3%) report having carried out pre-travel consulta-
tions during the previous 1-month recall period (Figure
1). Seventy-five percent of PCPs see less than five consul-
tations per month with median number of three consul-
tations [interquartile range (IQR) 2-6]. Eighty-six (79.6%)
reported that they have provided post-travel consulta-
tions. Fever, diarrhoea, skin disorders, and respiratory in-
fections were the top four presentations during post-trav-
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Table 1 Characteristics of respondents and profile of their
clinical practice

Characteristics of study participants # (%)
Gender (n=108)

Male 24 (22%)

Female 84 (78%)
Nationality (n =108)

Omani 61 (57%)

Non-Omanit 47 (43%)
Graduation (n =108)

In Oman 43 (40%)

Outside Oman 65 (60%)
Postgraduate training (n = 108)

Yes 34 (32%)

No 74 (68%)
Clinical experience (n = 99)

Less or equal to 3 years 14

4 to 8 years 31

9 to 15 years 27

16 years or more 27

Practice levels (consultations/day) (n = 98)

Up to 20 consultations 23 (23.6%)
21 to 30 consultations 41 (41.8%)
31to 40 consultations 25 (25.5%)
41to 50 consultations 9 (9.1%)
Pre-travel consultations in the past month (n = 108)
Yes 63 (58%)
No 45 (42%)
Post-travel consultation in the past year (n =108)
Yes 86 (80%)
No 22 (20%)
Access to journals in primary care setting (n = 108)
Yes 36 (33%)
No 72 (67%)
Source of information (n =108)
Reviews 53 (49%)
MoH guidelines 26 (24%)
Expert/senior staff 11 (10%)
Websites 8 (7%)
Others (books, journals, CDs) 10 (10%)
Attended travel medicine updates (CME) (n = 108)
Yes 19 (18%)
No 89 (82%)
Most common presentations (post travel, n = 86)
Fever 72 (84%)
Diarrhoea 66 (77%)
Skin problems 41 (48%)
Respiratory infections 36 (42%)
Trauma 29 (34%)
Other problems 27 (31%)
Other infections 26 (30%)
Knowledge levels (No. of correct responses, n = 108)
Yellow fever vaccination 64 (59%)
Malaria chemoprophylaxis 51 (47%)
Travelers’ diarrhoea 55 (51%)
Case practice: diarrhea in returned traveler 11 (10%)
Long haul flight risks 82 (76%)
Air travel risks 31(29%)

el consultations (Table 1). Fifty-five (50%) respondents
reported that they referred to journals rarely during a
6-month recall period. For specific travel medicine-relat-
ed information, reviews were the common source for in-
formation for most practitioners; 26 (24%) informed that

they depended on MoH circulars, and 11 (10%) on expert
opinion. Nineteen (18%) had attended the short introduc-
tory update for travel medicine conducted by the Gover-
norate in October 2014 (Table 1).

Knowledge Scores

The extent of correct responses obtained for questions
that were aimed at assessing knowledge is provided in
Table 1. A scoring criterion was applied with 14 as the
maximum score. The mean score obtained was 7.1 (SD 2.7,
Median 8, IQR 5-9). We explored the association of cer-
tain PCP characteristics such as postgraduate training,
clinical experience, pre-travel consultation experience,
post-travel consultation experience, attendance to trav-
el medicine continuing medical education programmes
(CME) and the extent of journal use with knowledge
scores (Table 2).

Attitudes

The perceptions and practice of the PCPs with respect to
issues relating to travel health practice in their primary
healthcare setting was explored; 72/97 respondents (74%)
strongly agreed for the need to have training in travel
health, and even with the understanding it would not
be free, 55/95 (58%) expressed interest to attend a locally
available course. For updates regarding general practice
seventy-eight (80%) out of 97 of the respondents referred
to scientific journals or expert opinion and only 43/97
(45%) consulted MOH circulars and guidelines.

Discussion

Fifty-eight percent of the PCPs who participated in the
study reported pre-travel-related consultations in their
practice. Al Hajri M et al. reported that 44.7% of partici-
pating primary healthcare physicians provided pre-trav-
el medical advice in Qatar (9). Reports from developed
countries show a much higher proportion, such as 90%
of GPs in Germany and 85% in the UK (12,19). Travel med-
icine-related consultations in Oman, though to a lesser
extent, are confined to physicians alone whereas in some
countries, such as the United Kingdom, nurses play an
active role. The low consultation rate in our study could
be due to the lack of designated travel medicine clinics
as well as poor awareness among the public. Perceived
risk by a traveler is an important determinant for seeking
travel medicine services. Poor risk perception leads to less
seeking of pre- and post-travel medicine services. A study
looking at travel health KAP of travelers in Oman showed
that even among experienced travelers, the overall level
of knowledge about vaccine-preventable diseases, food
safety, and preventive measures against insect bites was
inadequate. About one fifth of travelers in this study had
poor knowledge scores regarding the risk of travel-asso-
ciated illnesses and their prevention. Moreover, 75% of
travelers with a negative attitude towards travel med-
icine denied the need for any preventive measures (18).
However, with the increasing need to cater to the manda-
tory travel health requirements for Hajj or travel to cer-
tain African countries, such consultations are increasing
and this might have created the need to incorporate these
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Figure 1 Percentage of respondents addressing specific pre-travel consultation issues (a total of 63 respondents had pre-travel

consultations; however, n varies from 58 to 63)

services in primary health care.

Most of the PCPs in our study were aware of
the issues that need to be addressed in pre-travel
consultation, and in most consultations these issues
were addressed. However, immunizations and malaria
chemoprophylaxis were found to be addressed in lower
rates than expected. This finding could be due to the fact
that PCPs relate vaccinations to YF, which is not available
in all institutions. It is also important to note that Oman
has a historical connection with Zanzibar and travel to
East Africa by a major segment of the Omani population
is very frequent, which could result in less importance
given to pre-travel consultation for travel to this part

of Africa. Other studies, such as the one by Piotte et al,
have highlighted that “quality of advice given differs
substantially from one PCP to another” and our findings
indicate the same (1). The study from Qatar also reported
that “GPs generally gave advice to travelers regarding
travel vaccines, malaria prophylaxis, STI, personal
protective measures against insect bites, first aid
knowledge and safety” (9). The findings from our study
suggests the need for improving the quality of pre-travel
health care provisions especially pre-travel vaccinations,
malaria prophylaxis, and prevention.

Post-travel consultations were reported in the
practice of 86 (80%) PCPs. In Oman anti-malarials are

Table 2 Effect of level of experience and Training on assessed levels of Knowledge of PCPs. Number responding to each question

vary
PCP characteristics

Category

Score </=7

Score > 7 Odds ratio (95% Adjusted Odds

(eN ) ratio (95% C.I)

Clinical experience <9 years 20 (46%) 26 (47%) 0.93 (0.42-2.06) 0.79 (0.26-2.41)
9 years 24 (54%) 29 (53%)

Post-travel consultation No 13 (27%) 9 (16%) 2.02 (0.78-5.26) 1.89 (0.5-7.17)

expenence Yes 35 (73%) 49 (84%)

Journal use Nil/Rarely 16 (53%) 17 (50%) 079 (0.37-1.67) 0.66 (0.29-1.49)
Occasional 9 (30%) 16 (47%)
Frequent 5 (17%) 1(3%)
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available only in MoH institutions and malaria cases in
Oman are all imported. This would possibly contribute
to higher post-travel consultations in the primary care
setting. Fever and diarrhoea were the most common
presentations following travel. Typhoid, measles and
dengue fever were the most common travel-associated
infections reported through communicable disease
surveillance in Oman (17). The majority of travel-
associated infections were reported among expatriate
males from South Asia aged between 19 and 35 (17). This
group has limited access to free medical services. Travel-
associated infections in Oman, although they have a low
mortality rate, are considered to be a threat to sensitive
polio eradication and measles elimination programmes.
In the case of malaria, imported Plasmodium vivax cases
are diagnosed most often in expatriate workers from
the Indian subcontinent. Plasmodium falciparum cases
arise in Omani nationals traveling to East Africa (2,3).
The importance of travel-related illnesses, especially
infections, is emphasized as part of disease surveillance
in the primary care setting in Oman. This would also
contribute to a better awareness of the importance of
post-travel consultations among PCPs.

The wide range of sources relied on by the study
participants for travel medicine-related information
indicates the need for a uniform standard guidance
systemin this area. Several studies showed the availability
of country-specific methods adopted by practitioners to
access information; for example, the Internet in Qatar
(78.9%), online access to a medical library in the United
Kingdom, and a national handbook in Germany (9,12,19).
Leggat et al. reports that 96% of GPs surveyed in New
Zealand found that “the most useful resource was Health
Advice for Overseas Travellers, which outlines the New
Zealand recommendations for medical practitioners
providing travel health advice” (20).

Our study demonstrated substantial differences in
knowledge levels in each specific area assessed (Table
1). We attempted to explore associations of adequate
knowledge scores with qualification, experience,
training, etc. (Table 2). Attending travel medicine CME
and experience of post-travel consultations in their
clinical practice increased the probability of a higher
knowledge score in the study. However, none of these
associations were found to be statistically significant,
possibly due to our small sample size, which was not
calculated to test an association. However, the findings
do suggest that exposure to travel-related illnesses, pre-
travel consultations, and regular targeted educational
programs would help significantly in establishing travel
medicine services with substantial quality.

More than 80% of respondents expressed a positive
attitude and eagerness to undertake travel medicine
training. This positive attitude among the PCPs will be an
assetinthe development of services in primary health care
system. A significantly higher proportion of respondents
referred to scientific journals or expert opinion when in
doubt, compared to 45% who referenced MoH guidelines
or circulars. PCPs need an understanding of global health

issues, emerging illnesses and health risks, vaccines,
antimalarial drugs, drug resistant organisms, and
familiarity with changing health regulations in order to
provide an effective pre-travel advice (2,7,9). The specific
knowledge and practice deficits brought out indicate that
there is a need for establishing practice guidelines, and
educational programs for PCPs.

The experience of different approaches utilized in
different parts of the world, such as CME accreditation
in the United States of America, networking in the
United Kingdom (National Travel Health Network and
Centre - NaTHNaC), or the travel health practitioner’s
registry system in the Netherlands could be explored
to develop an appropriate strategy for Oman (16,21,22).
The development of a “ready to use” handbook in the
context of Oman would be an area to focus on in the
current situation in addition to online access to health
information in the clinics. These findings also indicate
the need for organizing the services with high-quality
training and support materials, and for continuous
educational and professional development.

Our study found that most of the PCPs surveyed did
not have any formal training in travel medicine. However,
a majority of them indicated the need for training,
especially in the form of short courses with certification.
It is important that undergraduate and postgraduate
medical curricula to include more training in travel
medicine (23,24).

Limitations

Our study was not without its limitations. It was con-
fined to MoH institutions which are not consulted of-
ten by non-Omanis. Although pre-travel immunizations
and malaria chemoprophylaxis is available only through
MOH institutions, it is likely that travel-related consul-
tation patterns of expatriates are not reflected accurate-
ly in the study. It is also important to note that some of
the responses needed recall, which could have led to bias.
The study was attempted using a questionnaire devel-
oped for the setting of Oman adapted from main areas
focused upon in similar published studies and was not
subjected to strict validation process. This may have led
to major bias in the findings relating to attitudes of the
respondents. The study sample was not adequate to iden-
tify factors associated with poor knowledge levels, hence
caution needs to be exercised in interpreting this finding.

Conclusion

This study showed that travel health as a discipline is in
its early stages of development in Oman and supports the
need for establishment of travel medicine services. The
service provision was not distributed evenly in terms of
quantity or quality. In order to set the programme in its
right direction, the information obtained from this study
becomes significant. The results of the study provided
information on the status of travel medicine services de-
livered through the primary care setting in the Muscat
Governorate, which can be considered as a snapshot of
the available service in the country.
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Connaissances, attitudes et pratiques concernant la médecine des voyages chez les
médecins de soins de santé primaires a Oman : besoin d’'intervention

Résumeé
Contexte : Oman est confronté a une augmentation du nombre de voyageurs qui entrent dans le pays ou qui en sortent.

Objectifs : La présente étude a été réalisée pour évaluer les connaissances, les attitudes, les pratiques courantes en matiere
de médecine des voyages parmi les médecins de soins de santé primaires travaillant dans le gouvernorat de Mascate.

Méthodes : Nous avons mené une enquéte transversale aupres de 108 médecins de soins de santé primaires dans des
établissements de ce niveau de soins dans le gouvernorat de Mascate en décembre 2014 a l'aide d'un auto-questionnaire.

Résultats : Nous avons eu un taux de réponse de 81 %; 78 % (n = 84) étaient des femmes, 56 % (n = 61) étaient des
ressortissants omanais. Plus de 50 % (n = 54) des participants de I'étude exercaient depuis plus de huit ans. Soixante-
huit médecins (68,3 %) signalaient avoir eu des consultations préalables au voyage durant le mois qui précédait et
86 médecins (79,6 %) avoir eu des consultations au retour du voyage. La plupart des médecins de soins de santé primaires
connaissaient les points a aborder lors des consultations préalables au voyage.

Conclusions : Cette étude a montré que la médecine des voyages est a un stade de développement précoce a Oman et
vient étayer la nécessité de mise en place de services pour ce type de médecine.
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Abstract
Background: Chronic obstructive pulmonary disease (COPD) is a leading cause of morbidity and mortality worldwide.

Aims: To synthesize data on the worldwide prevalence and severity of COPD by geographical region, age groups, and
smoking status in a systematic review.

Methods: A systematic search was performed following Meta-analysis of Observational Studies in Epidemiology
(MOOSE) guidelines. International databases including PubMed, Scopus and Web of Science were searched for popula-
tion-based studies published between January 2004 and May 2015 that reported the prevalence of COPD anywhere in the
world. The prevalence of COPD was calculated based on World Health Organization (WHO) regions and sex and severity
stages using metaprop. Meta-regression and subgroup analysis were applied to determine the sources of heterogeneity.

Results: Sixty papers were screened with a combined subject sample size of 127 598. The prevalence of post-bronchodi-
lator COPD was 12.16% (10.91-13.40%). The pooled prevalence of COPD was 15.70% (13.80-18.59%) in men and 9.93% (8.73-
11.13%) in women. Among all WHO regions, the highest prevalence was recorded in the Region of the Americas (14.53%),
and the lowest was recorded in the South-East Asia Region/Western Pacific Region (8.80%). Meta-regression model varia-
bles were: sample size, WHO region, study quality score, level of gathering data, publication year, and sampling methods
that justified 29.82% of heterogeneity detected among COPD prevalence rates worldwide.

Conclusions: Global prevalence of COPD among men is about 5% higher than among women. The most prevalent stage
of COPD is stage 1.

Keywords: chronic obstructive pulmonary disease, spirometry, GOLD criteria, systematic review, meta-analysis.
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A recently published systematic review and meta-
analysis that included studies based on different
definitions of COPD without distinguishing between
them reported the global prevalence of COPD (5), so the
pooling of data based on these 2 different definitions
was not reasonable. Thus, we undertook a new meta-
analysis of COPD prevalence, according to data based on
clinically distinct definitions separately. We analysed the
worldwide COPD prevalence according to the standard
definition of Global Initiative for Chronic Obstructive
Lung Disease (GOLD). Additionally, we estimated the
COPD prevalence by geographic regions, clinical severity
stages, age groups, and smoking status.

Methods
Study design

Introduction

Chronic obstructive pulmonary disease (COPD) is a lead-
ing cause of morbidity and mortality globally. According
to the Global Burden of Disease (GBD) study, COPD rose
from the eighth to the fifth leading cause of global bur-
den of disease from 1990 to 2013. In 2013, COPD was the
fourth leading cause of death globally, and it is predicted
that COPD will become the third leading cause by 2020
(2).

Emphysema and bronchitis can cause loss of daily
function in many ways (2), and impose a massive and
growing burden, both in direct and indirect costs to
society. For example, in 2010, the cost of COPD in the
United States of America was estimated at US$ 50 billion,
which included US$ 30 billion of direct healthcare
expenditure and US$ 20 billion of indirect costs (3). In

Italy, as a European example, the total cost of a COPD
patient has been calculated as €2706.70, of which €2460.40
is direct costs and €246.30 is indirect costs (4).

The study was designed as a systematic review and me-
ta-analysis of the published literature on COPD. It was
performed according to Meta-analysis of Observational
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Studies in Epidemiology (MOOSE) guidelines (7).
Definitions

There are several different definitions of COPD in the lit-
erature. In this study, we used the GOLD definition (8):
the presence of a post-bronchodilator forced expiratory
volume in 1 second/forced vital capacity (FEV1/EVC) <
0.70. The stages of COPD were defined as follows: mild
COPD or stage I: FEV1/FVC < 70% and FEV1 > 80% predict-
ed; moderate COPD or stage II: FEV1/FVC < 70% and 50%
< FEV1 < 80% predicted; severe COPD or stage III: FEV1/
FVC < 70% and 30% < FEV1 < 50% predicted; and very se-
vere COPD or stage IV: FEV1/FVC < 70% and FEV1 < 30%
predicted.

Search strategy

We searched PubMed, Scopus and Web of Science (ISI)
databases for population-based studies published be-
tween January 2004 and May 2015 that reported the prev-
alence of COPD worldwide. The inclusion and exclusion
criteria were applied to full-text articles. PubMed was
searched using medical subject headings (MeSH) terms,
and Scopus was searched using Emtree terms. We also
considered all the references and related published sys-
tematic reviews in various regions. Figure 1 depicts the
search flow diagram, and the search strategy is provided
in Online Resource 1.

Inclusion and exclusion criteria

The study included the total sampling population (i.e., sur-
vey respondents or general population, population-based
cohort studies and population-based case-control stud-
ies). From all sampling articles specific groups were ex-
cluded as well as studies published in languages other
than English, studies using a definition of COPD other
than the GOLD definition, and studies conducted before
2004. If the full-text of a study was unavailable, up to 3 re-
quests were e-mailed to the corresponding authors. The
reference lists of related systematic reviews were also
checked for further studies that might be eligible for in-
clusion. Two independent reviewers examined the titles
and the abstract, then the full texts of the studies to see if
they met the inclusion criteria. In case of disagreement,
the principal investigator made the final decision.

Data extraction

The data were extracted into a standardized Excel spread-
sheet approved by the GBD investigators, including study
variables such as name of first author, year of publication,
study region, total sample size, response rate, age and sex
of participants, number of subjects with COPD or point
prevalence based on demographics and severity stages,
and 95% confidence intervals of the point prevalence. All
data were double-checked by another researcher to en-
sure it was accurate.

The included studies (6, 9-56) were from the following
World Health Organization (WHO) regions: 2 from
the African Region, 2 from the South-East Asia Region,
30 from the European Region, 4 from the Eastern

Mediterranean Region, 13 from the Western Pacific
Region, and 10 from the Region of the Americas. Also, 1
study that was conducted at an international level was
included. Because of the scarcity of data, the Eastern
Mediterranean Region was merged into the African
Region, and South-East Asia Region was merged into the
Western Pacific Region. The characteristics of the studies
included are described in Table 1.

Study quality assessment

The quality of the studies was scored according to the
GBD quality assessment checklist. The total study qual-
ity score ranged from 1 to 24 and was based on summing
up the level of gathering data (subdistrict = 1, district =
2, provincial = 3, > 2 provinces = 4, > 2 subgroups = 5,
and national = 6); sampling method (multilevel cluster-
ing random = 1, 1 level clustering random = 2, random
simple sampling = 3, random stratified sampling = 4, and
census = 5); sample size code (< 1000 = 1,1000-5000 = 2,
5000-10 000 = 3, > 10 000 = 4); study design (case control
=1, cohort = 2, cross-sectional = 3); and response rate code
(< 59% = 0,60-74% = 2,75-89% = 4, and > 90% = 6).

Statistical analysis

The aggregated prevalence of COPD was calculated based
on WHO region, sex, and severity stage using metaprop
random effects analysis in Stata version 12. Forest plots
illustrated both the pooled and individual data of the sur-
veys. We used I2 for calculating the heterogeneity among
the studies included. Meta-regression and subgroup
analysis methods were used to determine the sources
of heterogeneity. We carried out meta-regression based
on quality assessment score, WHO regions, sample size,
level of gathering data, publication year, and sampling
methods. In addition, subgroup analysis was applied us-
ing regions, sex, and severity stages. In order to increase
the data points, we estimated the post-bronchodilator
COPD prevalence by crosswalking using a regression
model from pre-bronchodilator data.

Results

Characteristics of the studies included

The primary search recognized 61588 published papers,
including 22 639 in PubMed, 15 916 in Web of Science and
23 033 in Scopus. From those, 15 578 articles were elimi-
nated after removal of duplicates. Thereafter, 45 503 stud-
ies were excluded after reading the titles and abstracts.
Finally, a total of 60 papers, with a combined subject sam-
ple size of 127 598, met the inclusion criteria (Figure 1).

Estimated prevalence of COPD

The prevalence of post-bronchodilator COPD was cal-
culated using a crosswalking method for 16 papers. The
R2 of the regression model was 0.97. Using the random
effects method, the prevalence of COPD in terms of
post-bronchodilator COPD was 12.16% (10.91-13.40%) (Ta-
ble 2). By regions, COPD prevalence ranged from 8.80%
in the combined South-East Asia and Western Pacific Re-
gions to 14.53% in the Region of the Americas. The pooled
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Table 1 Characteristics of included studies

First author (ref)

De Marco (18)
Fukuchi (22)
Johannessen (6)
Kim (26)
Kotaniemi (28)
Lindberg (55)
Menezes (54)
Sichletidis (41)
Wilson (50)
Kim (27)
Lindberg (29)
Shahab (40)
Al-Hazmi (12)
Buist (10)

Frank (21)

Nizankowska-Mogilnicka (37)

Schirnhofer (39)
Shirtcliffe (42)
Zhong (51)
Caballero (15)
Hansen (9)
Mahesh (30)
Methvin (34)
Bridevaux (14)
Melville (33)
Minas (35)
Szanto (43)

Al Zaabi (11)
Fabricius (19)
Hwang (23)
Mascarenhas (31)
Petrescu (52)
Tan (44)
Danielsson (17)
Joo (24)
Vanfleteren (48)
Arslan (13)
Daldoul (16)
Ford (20)

Kainu (25)
Toelle (46)
Chuchalin (56)
Lam (45)

Wali (49)
Matsumoto (32)
Miravitlles (36)
Parasuramalu (38)
Sharifi (53)

Van Gemert (47)

Year of publication

2004
2004
2005
2005
2005
2005
2005
2005
2005
2006
2006
2006
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2008
2008
2009
2009
2010
2010
2010
2010
2011
2011
2011
2011
2011
2011
2012
2012
2012
2013
2013
2013
2013
2013
2014
2014
2014
2015
2015
2015
2015
2015

Country

International
Japan

Norway

Korea

Finland

Sweden

America

Greece

Australia

Republic of Korea
Sweden

United Kingdom
Canada

Australia

Iceland

Austria

Canada

China

Germany

Norway
Philippines

Poland

South Africa
Turkey

United States of America
United Kingdom
Poland

Austria

New Zealand
China

Colombia
Denmark

India

United States of America
Switzerland
United Kingdom
Greece

Sweden

United Arab Emirates
Denmark

Republic of Korea
Portugal

Romania

Canada

Sweden

Republic of Korea
Netherlands
Turkey

Tunisia

United States of America
Finland

Australia

Russian Federation
Viet Nam

Saudi Arabia

Japan

Spain

India

Islamic Republic of Iran
Uganda

Age (yr)

20-40
> 40
26-82
>45
21-70
23-72
> 40
21-80
>18
40-69
46-77
>35
20-44
> 40
> 40
> 40
> 40
> 40
> 40
> 40
> 40
> 40
> 40
> 40
> 40
>30
> 40
> 40
> 25
> 40
> 40
45-84
> 40
> 40
>30
45-69
>30
60-93
40-80
>35
> 40
> 40
45-74
>35
> 40
> 40
> 40
> 40
> 40
20-79
20-79
> 40
20-88
23-72
> 40
> 40
40-80
>35
> 40
30-49

WHO Region

~

= Ul W s U R AN DA D OO DND DAL U DS DDDDNWSAEDNIOADEDDDND DRSPS OAOND D AN DD DND DDA

17
13
13
11
11
12
18
17
11
13
14
14
13
16
18
18
16
20
18
18
16
20
20
20
16
5
14
12
12
15
14
20
15
8
11
11
10
9
14
8
13

13

11

15
11
19

12
12

21

15
12
11
18

Quality score

UK = United Kingdom of Great Britain and Northern Ireland; USA = United States of America.
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PubMed: 22,639

A

Scopus: 23,033

Totally 61588 relevant
articles were resulted from |
primary search in electronic ™

databases

ISI: 15,916

|dentification

15,578 articles were

4

eliminated after deleting
duplicate articles

46,010 relatively potential
articles

Screening

45,503 articles were
excluded due to irrelevancy

to study subject after
evaluation of titles and
abstracts

507 articles included into the
study for reviewing full text

Eligibity

447 articles were excluded
after reviewing full-texts

y

| due to inappropriate study
design and outcomes

Included

60 eligible papers which
were included into the meta-
analysis (16 papers without
post bronchodilator test)

Figure 1 Process of search and analysis for selection of studies conducted on chronic obstructive pulmonary disease.

prevalence of COPD according to sex was 15.70% in men
and 9.93% in women. The most common stage of COPD
was stage I (7.06%) and the least common were stages III
and IV (1.61%).

The COPD prevalence among different stages, both
sexes, and WHO regions is shown in Online Resource
2. Furthermore, the COPD prevalence was calculated
according to age groups and smoking status. The
prevalence of COPD was increased from 5.28% in the < 50
years group to 21.38% in the = 60 years group (Table 3). In
terms of smoking status, the least prevalence was found
with the never smoked group (7.20%) and the highest
prevalence was in the current smokers (18.36%).

Meta-regression

Univariate and multivariate meta-regression analyses

were conducted to detect sources of heterogeneity. Me-
ta-regression model variables were: sample size, WHO
Region, study quality score, level of gathering data, publi-
cation year, and sampling method (Table 4). In the univar-
iate models, significant factors were WHO region, level
of gathering data, and sample size. None of the factors
could justify the total heterogeneity in the meta-analysis
and the mentioned factors explained just 29.82% of the
heterogeneity.

Discussion

We found that more than 12% of the general population
of the world suffered from COPD. Among all the patients,
44.16% had mild COPD, 44.22% had moderate COPD, and
the rest had severe COPD. Our results indicate a higher
global prevalence of COPD than that in a previously pub-

50



Research article

EMH]J - Vol. 25 No. 1 - 2019

WHO Region

Table 2 Prevalence of chronic obstructive pulmonary disease in terms of sex, disease severity stage, and WHO Region
Male (%)

Female (%) Total (%)

11 SEA-WP 6.32(3.35-9.29) 3.26 (1.84-4.69) 4.95 (2.92-6.99)
Americas 7.07 (5.13-9.0) 7.03 (3.80-10.27) 5.59 (4.39-6.79)
EM-Africa 14.20 (10.78-18.49) 11.00 (8.62-13.94) 6.44 (5.16-7.72)
European 10.20 (8.49-11.92) 5.98 (4.25-7.70) 8.14 (6.95-9.33)
Total 8.61(6.68-10.54) 5.48 (4.25-6.71) 6.58 (5.41-7.74)

All stages SEA-WP 12.28 (9.91-14.64) 6.24 (4.65-7.83) 8.80 (7.08-10.52)
America 1719 (13.39-21.00) 12.26 (9.74-14.78) 14.53 (12.04-17.02)
EMR-Africa 11.57 (5.57-17.57) 10.25 (3.87-16.63) 0.98 (4.51-15.46)
European 18.03 (15.66-20.39) 11.06 (9.23-12.89) 13.29 (11.22-15.35)
Total 15.70 (13.80-17.59) 0.93 (8.73-11.13) 12.16 (10.91-13.40)

EM = Eastern Mediterranean; SEA = South-East Asia; WHO = World Health Organization; WP = Western Pacific.

lished meta-analysis (5). The higher prevalence calculated
in our study may have been because we considered more
recent studies than the previous meta-analysis did. In
addition, the previous meta-analysis did not distinguish
between different COPD definitions (5). Moreover, it did
not consider the severity of COPD, which is a critical fac-
tor in specific mortality and burden of COPD. The pres-
ent study was designed to resolve these shortcomings.
Another finding of our study was that the prevalence of
COPD increased at a steady rate with ageing of popula-
tion. These findings are consistent with previous studies
(57, 58). Also, we observed that the prevalence of COPD
among individuals who had ever smoked was more
than twice as high as that among those who had never
smoked. This finding confirms that smoking is one of the
most important risk factors for COPD (59).

It seems that the prevalence of COPD is increasing. A
worldwide prevalence of 8.9% was reported in 2006 (60),
based on a meta-analysis of 37 papers, which was lower
than the prevalence in the most recent analysis in 2015
(5). It is possible that the difference resulted from using
different definitions of COPD. Furthermore, our results
are consistent with the findings of some regional studies
(61,62), in which the prevalence of COPD was closer to our
results than others (5).

The prevalence of COPD is usually more common
among men than women (63,64). Our meta-analysis
also demonstrated a higher prevalence among men.
This difference could be due to higher occupational

risks (65) or higher rates of smoking among men (66).
The highest prevalence of COPD was observed in the
Region of the Americas and the lowest in the South-East
Asia Region/Western Pacific Region. These results are
consistent with the results of Adeloye et al. (5). Our pooled
estimation of the prevalence for the regions is also close
to the prevalence reported by regional studies (61,62). This
variability of the prevalence between the different regions
is partially explained by the level of industrialization, the
prevalence of smoking, the geographic situation, and
the ethnicities of the populations (67-69). Martin et al.
reported a higher rate of COPD among those of white

Table 3 Prevalence of COPD according to age-groups and
smoking status

Point 95% confidence
prevalence of interval
COPD (%) (%)

Age groups, yr

<50 5.28 4.08-6.49

50-59 10.16 7.94-12.37

> 60 21.38 18.42-25.40
Smoking status

Current smokers 18.36 15.38-21.34

Ex-smokers 16.33 14.49-18.17

Never smokers 7.20 6.26-8.13

COPD = chronic obstructive pulmonary disease.
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Univariate analysis

Coefficient SE pP*

Sample size -0.026 0.008 0.004
Region Reference

EM-African 0.049 0.032 0.127

European 0.033 0.027 0.227

Americas -0.010 0.030 0.732

SEA-WP 0.002 0.002 0.204
Study quality score
Level of gathering data

Subdistrict Reference

District 0.081 0.061 0.190

Provincial 0.053 0.064 0.408

> 2 provinces 0.066 0.065 0.319

> 2 subnational regions 0.066 0.069 0.344

National 0.055 0.062. 0.3705

International 0.129 0.062. 0.041
Publication year -0.001 0.002 0.577
Sampling method

Census Reference

Random stratified sampling 0.073 0.068 0.287

Random simple sampling 0.089 0.066 0.183

One level clustering random 0.064 0.073 0.384

Multilevel clustering random 0.077 0.070 0.277

Others 0.063 0.073 0.392

Table 4 Univariate and multivariate meta-regression analysis for detecting sources of heterogeneity

Multivariate analysis
Adjusted  Coefficient SE P Adjusted
R2 (%) R2 (%)
11.39 0 0 0.001
7.46
0.038 0.033 0.263
0.045 0.031 0.146
-0.011 0.032 0741
0.66 -0.001 0.004 0.749
13.25
0.001 0.040 0.978
-0.042 0.042 0.321
0.027 0.043 0.530 29.82
0.015 0.040 0709
0.070 0.041 0.002
-114 0.001 0.002 0.572
-3.65
0.043 0.071 0.552
0.034 0.068 0.616
0.055 0.070 0.434
0.065 0.072 0.372
0.017 0.077 0.824

*Significant at the 5% level. EM = Eastern Mediterranean; SE = standard error; SEA = South-East Asia; WP = Western Pacific.

ethnicity than among other ethnicities (70). Eisner et al.
concluded that communities with low socioeconomic
status were at higher risk of COPD. They also observed a
higher prevalence of COPD among populations with low
education or income (71). A cohort study that followed a
population of > 57 000 subjects for 35 years concluded
that long-term exposure to traffic air pollutants may have
contributed to the increase in COPD (72). In fact, some
researchers believe that COPD would not really exist in
the absence of smoking (73).

Our study was a systematic approach for the
estimation of COPD severity stages worldwide. We found
that most subjects with COPD were in stage 2 (moderate)
by GOLD definitions. These findings are important for
adjusting the estimation of the global burden of COPD,
since the years lived with a disability (YLDs) for COPD
is calculated based on the years lost due to disability
weight, which is substantially different among different
COPD stages. For example, the weight of disability for
COPD in the GBD study in 2013 was 0.019 for stage 1 but
0.408 for stage 4 (74).

Our meta-analysis found a high level of heterogeneity
among the studies included. Subgroup analysis by sex

and region could not relieve this heterogeneity. Besides,
we found that WHO region, level of collection data, and
sample size were more associated with heterogeneity.
However, after adjusting for all factors, we could only
account for about 30% of the heterogeneity. This finding
is similar to many other meta-analyses of prevalence
studies (60,75). This high heterogeneity of the prevalence
may have been due to the variability of the prevalence
in different populations and regions. It might also have
been due to differences among studies regarding the
years when they were conducted, their approach to
population sampling, and data collection methods. In
meta-analysis of prevalence, heterogeneity is more than
expected for meta-analysis of relative risks. This could be
due to significant real difference in the prevalence rates
in various countries and regions (76).

The main limitations of our study were the lack of
data for some key regions and inconsistency between the
numbers of studies conducted in different regions, which
led us to merge the data of 2 WHO regions. The fact that
we only included English-language papers was another
limitation, since many papers discussed the subject in
other languages. Moreover, the age group distribution
was inconsistent between some papers so that we could
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not extract data for all age groups; consequently, we could
not standardize the results for age and sex.

However, a strength of our study was the use of a
standard definition of COPD to estimate the pooled global
prevalence of COPD. This approach eliminated the role of
the variable definitions of COPD in the heterogeneity of
results in different studies. Another strength of our study
was reporting the severity of COPD stages.

Conclusion

It seems that the prevalence of COPD is higher in the
Region of the Americas than in other regions. Because of
the lack of data in some regions such as the Eastern Med-
iterranean Region and African Region, we recommend
conducting research on the prevalence, incidence, and
mortality rate of COPD in these regions.
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Prévalence mondiale de la bronchopneumopathie chronique obstructive : analyse
systématique et méta-analyse

Résumeé

Contexte : La bronchopneumopathie chronique obstructive (BPCO) est I'une des principales causes de morbidité et de
mortalité dans le monde.

Objectifs :Réaliser une synthese des données relatives ala prévalence et a la gravité dela BPCO par régions géographiques,
tranches d’ages et statut tabagique a partir d'une analyse systématique de la littérature médicale disponible.

Méthodes: Une recherche systématique a été réalisée conformément aux lignes directrices pour la méta-analyse
des études observationnelles (MOOSE). Des recherches ont été lancées dans des bases de données internationales,
notamment PubMed, Scopus et Web of Science, afin d'identifier les études populationnelles, publiées entre janvier 2004
et mai 2015, faisant état de la prévalence de la BPCO partout dans le monde. La prévalence de la BPCO a été calculée al'aide
du programme Metaprop en fonction des régions définies par I'Organisation mondiale de la Santé (OMS), du sexe et du
stade de sévérité. Des méthodes de méta-régression et d’'analyse de sous-groupes ont été appliquées afin d’identifier les
sources d’hétérogénéité.

Résultats : Au total, 60 articles ont été analysés portant sur un échantillon composite de 127 598 sujets. La prévalence de
la BPCO apres utilisation d'un bronchodilatateur était de 12,16 % (10,91 a 13,40 %). La prévalence globale de la BPCO était
de 15,70 % (13,80 a 18,59 %) chez les hommes et de 9,93 % (8,73 a 11,13 %) chez les femmes. Sur I'ensemble des régions OMS,
la prévalence la plus forte était enregistrée pour les Amériques (14,53 %) et 1a plus faible pour 'Asie du Sud-Est/le Pacifique
occidental (8,80 %). Les variables du modeéle de méta-régression utilisé incluaient la taille de I'échantillon, la région, le
score de la qualité de I'étude, le niveau des données recueillies, I'année de publication et la méthode d’échantillonnage,
justifiant ainsi 'hétérogénéité de 29,82 % associée aux taux de prévalence de la BPCO a travers le monde.

Conclusions : La prévalence mondiale de la BPCO chez les hommes s’avére supérieure d’environ 5 % a celle observée chez
les femmes. Le stade 1 de la BPCO est celui ayant la prévalence la plus élevé.
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Abstract

Background: Zika virus infection (ZIKV) has caused major outbreaks in tropic and sub-tropic areas. No case from ZIKV
has yet been reported in the countries of the Eastern Mediterranean Region (EMR) despite the presence of competent
vector Aedes mosquitoes in many of these countries.

Aims: This study addresses appropriate surveillance strategies for early detection of ZIKV infection, which is important
for EMR countries with established Aedes populations, but with no known or documented autochthonous transmission
of ZIKV.

Methods: The WHO Regional Office for the Eastern Mediterranean developed a strategic framework for enhancing sur-
veillance for ZIKV infection in EMR countries with established Aedes populations through a consultative process and
review of available evidence.

Results: The framework calls for enhancing surveillance for early detection of ZIKV infection using a combination of
both syndromic and event-based surveillance approaches.

Conclusions: Enhancing surveillance for ZIKAV would require no shift in the existing system. A number of considera-
tions would be required to integrate this syndromic and event-based surveillance approaches within the existing system.
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Introduction EMR countries through a viraemic traveler returning
from one of the ZIKV affected countries is a possibility,
since it has happened in the recent past (14,15). Once the
virus is introduced, the risk of local transmission of ZIKV
remains high in EMR countries where Aedes populations
and major arboviral disease outbreaks transmitted by the
same Aedes species have occurred in the past (12,16-18). In
the WHO’s new country classification scheme for ZIKV,
eight countries from the Eastern Mediterranean Region
are included in Category 4, which means that a main

Zika virus (ZIKV), is an arbovirus transmitted primarily
by Aedes mosquitos to humans, and has caused major out-
breaks in French Polynesia, Brazil and elsewhere in tropic
and sub-tropic areas in the past. (1-4). ZIKV causes mild
and self-limiting infection in majority of patients but
recent evidence indicates that ZIKV infection can be po-
tentially associated with severe complications including
congenital birth defects and neurological disorders such
as microcephaly and Guillain-Barré syndrome. (5-10). In

February 2016, the World Health Organization (WHO) de- competent vector is established in these countries with
clared the clusters of microcephaly and neurological dis- no knf)wn or docun‘.lent.ed autochthonous: case of ZIKV
orders potentially associated with ZIKV as Public Health 1nf§ct10n (1?)- Considering that the Reglgn 18 .already
Emergency of International Concern (PHEIC) (11). besieged with so many health problems, including the

fact that many of the countries within the WHO’s Zika
virus classification are chronically affected by fragility
and conflict, it is imperative for early detection and timely
response to any cluster of ZIKV infection. This will not
only reduce the potential consequences of ZIKV infection

Although no ZIKV infection has yet been reported
in the countries of the Eastern Mediterranean Region
(EMR), competent disease vector Aedes mosquitoes are
present in many countries in the Region (12,13) and a
number of countries have reported outbreaks of dengue,

chikungunya and yellow fever in the past, which are all but will also reduce the economic cost of health systems
transmitted by the same Aedes mosquitoes (13). In the managing these severe complications of ZIKV infection.
globalized world, the risk of importation of ZIKV into Inview of the threat of introduction of ZIKV infection,
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the WHO Regional Office for the Eastern Mediterranean
(WHO/EMRO) launched a regional plan for enhancing
preparedness and readiness measures for ZIKV infection
to improve prevention, detection and response to
the spread of the virus in the Region. One of the key
priority activities of this plan was to recommend an
effective surveillance strategy for early detection of the
introduction, or any autochthonous transmission of ZIKV
infection in EMR countries with competent Aedes species
populations. This article describes the recommended
strategy for enhancing surveillance systems for detection
of ZIKV infection in settings where the Aedes mosquitoes
are known to exist and no cases have so far been reported
or documented.

Framework development for enhancing
surveillance

To define an appropriate surveillance strategy for de-
tection of clusters of ZIKV infection transmitted by Ae-
des mosquitoes, WHO/EMRO organized a consultative
meeting for selected countries that are endemic for other
arboviral infections in Islamabad, Pakistan during 14-16
November 2016. Senior level epidemiologists and disease
surveillance officers working in these countries as well
as a number of experts from WHO and WHO Collabo-
rating Centers came together and reviewed the available
evidence and data on the epidemiology and clinical man-
ifestations of the ZIKV infection. A draft framework for
enhancing surveillance systems in EMR countries with
no known or autochthonous transmission of ZIKV infec-
tion was developed following this consultative process.

To follow up on the outcome of the regional
consultative workshop, an expert group meeting was held
22-23 January 2017 in Cairo, Egypt, with the objectives of
finalizing the framework and developing an algorithm
for detection, verification and investigation process.

Framework for enhancing surveillance
for detection of cluster of ZIKV
infection

In areas where ZIKV infection is not endemic, early de-
tection of a single case is highly improbable since over
80% of cases can be asymptomatic (20). Conventional in-
dicator-based disease surveillance systems may not be
able to pick up the first few cases since such systems rely
on well-known diseases with specific case definitions
and/or laboratory confirmation. More importantly, there
is considerable overlapping of clinical symptoms (Table 1)
between ZIKV and other arboviral diseases caused by the
same Aedes species (20). There is also serologic cross-reac-
tivity among arboviral diseases occurring in similar geo-
graphic areas. (4,21,22). In view of limitations of existing
conventional disease surveillance systems to detect ZIKV
infection in non-endemic settings, effective surveillance
systems that are appropriate for resource-poor settings
and can identify a potential cluster where laboratory ca-
pacity to detect the ZIKV is limited, should be the goal to
prevent local transmission (12,23).

Syndromic surveillance approach for early
detection

There was a consensus that the goal of an appropriate
surveillance strategy for EMR countries with no known
or documented autochthonous transmission of ZIKV in-
fection would be to detect early a “cluster” of suspected
ZIKV cases. Owing to overlapping symptoms and clini-
cal manifestations, single or first few suspected cases
of ZIKV infection are likely to be missed. As such, a syn-
dromic surveillance approach would be the best fit since
the focus here is to detect a “cluster” on the basis of early
symptoms of cases using a syndromic case definition
before clinical diagnosis or laboratory confirmation is

Table 1 Classification of case definitions of Dengue, Chikungunya and Zika

Symptoms Dengue
Fever R
Myalgia/Arthralgia 4t
Edema of extremities 0
Maculopapular rash 4+
Retro-orbital pain 4
Conjunctivitis 0
Headache 4
Vomiting ++
Joint pains ¥
Lymphadenopathies ++
Hepatomegaly )
Leukopenia/thrombopenia St
Haemorrhage (petechiae, ecchymosis, purpura, +

epistaxis, bleeding gums, hematuria, or a positive
tourniquet test result)

Oropharynx and facial erythema +

Chikungunya Zika
+++ +++
+++ ++

(o] ++
++ +++
+ ++
+ +++
++ ++
++ ++
+++ +

++ +

+++

+++
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made. In the context of syndromic surveillance approach,
warning signs (Table 2) remain important aspects for ear-
ly detection of diseases that present themselves initially
with mild clinical manifestations, while the evidence for
any specific clinical or laboratory marker is weak or not
available.

After areview of the main epidemiological and clinical
characteristics and existing case definitions of Zika,
dengue and chikungunya, a working case definition for
a suspected “case” and “cluster” was developed for use for
a syndromic approach. (Table 3). Using such a syndromic
case definition, health workers, even at the primary health
care level, can alert/report the cluster corresponding to
the case definition of clusters. This will then trigger steps
for conducting field investigation by the district level
surveillance officials as well as collecting more detailed
epidemiological and clinical information in a line list
and also collecting samples for laboratory confirmation.
Blood samples should be collected preferably from acute
febrile patients during the viraemic phase within 5 days
of illness onset and should be sent for serological tests
and reverse transcription polymerase chain reaction
(RT-PCR). The laboratory confirmation tests should
be considered in patients with acute onset of fever,
maculopapular rash, arthralgia, or conjunctivitis who live
in or have traveled to an area with ongoing transmission
in the 2 weeks preceding the illness onset. The possible
diagnostic tests for confirming the presence of one of
the targeted arboviral diseases should be available in the
reference laboratory of the country.

Event-based surveillance for detection of ZIKV
infection

In countries where event-based surveillance (EBS) sys-
tems have been functioning as part of national disease
surveillance systems for early detection of health threats,
including other arboviral diseases, such systems can also
be used for detection of ZIKV infection. The strategy here
would be to use the existing non-conventional sources of
information related to other arboviruses such as dengue
or chikungunya as well as other important information
sources that may be specific to ZIKV infection. As the

neurological manifestations potentially associated with
ZIKV infection may appear late, identification of excess
numbers of Guillain-Barré syndrome (GBS) or incidence
of congenital birth defects and microcephaly in health
facilities regarded as “excess” or “unusual”’, should be a
trigger for further investigation to rule out or confirm its
association with ZIKV infection. In accordance with the
source of information, the verification processes should
consider establishing formal channels of communication
for validation at national or local level.

A generic algorithm for detection of ZIKV infection
using a syndromic case definition approach and event-
based surveillance approach is presented in Figure 1.

Discussion

Syndromic surveillance is now being used in many coun-
tries, specifically in resource limited settings for the ear-
ly detection of outbreaks and clusters of health events.
(24-27). The system relies on early stage of illness (symp-
tomatic period) and uses both clinical and alternative
data sources (28). In the case of ZIKV infection where ma-
jority of cases are either asymptomatic or present with
mild infection and considerable overlapping of clinical
symptoms with other diseases such as dengue, chikun-
gunya, influenza, measles and malaria (29), the goal of the
surveillance system in the countries where these diseas-
es are endemic should be to detect a “cluster” of febrile
syndromes and not a “case” using a more broader and
sensitive syndromic case definition. It is plausible that
detection of a “case” will lead to unnecessary resource-in-
tensive and time-consuming procedures, while detection
of a cluster can lead to a series of specific field investi-
gations leading to verification and laboratory testing
either to confirm (or dismiss) the existence of ZIKV cir-
culation. In parallel, entomological surveillance needs to
be purposeful and aligned to periodical risk assessment
to detect high densities of competent vectors in high-risk
areas (30). The entomological surveillance should be di-
rected in high-risk areas not only to detect high densities
of competent vectors, but also to assess the probability
and efficiency of transmission of ZIKV from mosquitoes
to human by detecting the virus and assessing the infec-

Table 2 Diagnosis based on warning signs of dengue, chikungunya and Zika

Dengue

Severe abdominal pain
joints)

Persistent vomiting

Difficulty breathing

Liver enlargement

Mucosal bleeding

High hematocrit with low platelets
Lethargy or restlessness
Hypovolemic shock

High density of Aedes mosquitoes

Sever joint pains (hands, feet, proximal

High density of Aedes mosquitoes

Chikungunya Zika

Cluster of patients with fever,
conjunctivitis and maculopapular rash
with majority or some of the patients
having positive travel history

Microcephaly in newborn
Congenital Zika symdrome
Guillain-Barré syndrome

High density of Aedes mosquitoes
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Table 3 Suggested syndromic case definition of Zika Virus Infection for use in the Eastern Mediterranean Region

 Case: Fever and at least one of the following symptoms: myalgia, joint pain, rash, retro-orbital pain, conjunctivitis, headache and vomiting.

* Cluster: A cluster of ZIKAV infection is considered as two or more cases meeting the case definition and having plausible epidemiologic link

(time, place and contact).

tivity of mosquito vectors through appropriate molecular
diagnostic tests.

On the basis of this rationale, the syndromic
surveillance approach is highly recommended in EMR
countries where indigenous transmission is low or
absent or not documented, since the cost for establishing
such a system is reasonable, supplements the functions
of the existing surveillance system in the country,
and has been ideally used to detect a new health event
elsewhere (31,32). It is expected that using a syndromic
approach, the warning signs of an impending outbreak
of ZIKV infection would be detected early on, leading to
further field investigation for confirmation.

The framework also suggests to enhance syndromic
surveillance in only those geographic areas of the
countries which are known to be habitats for Aedes
population. These areas should also be targeted for
enhanced entomological surveillance in order to detect
early any evolving signs of high densities of competent
vectors. Active surveillance for detection of high density
of competent vectors should be conducted in and around
areas where a single or preferably a cluster of cases of
chikungunya, dengue and yellow fever has been detected
or suspected in the past. The algorithm presented in the
framework is only for verification purposes. It starts
with case definitions to be used for detection purpose
and flows in a stepwise manner, and include steps
for verification and response as well as setting a clear
pathway for laboratory confirmation of the collected
sample.

The silent introduction of ZIKV infection can be
picked up by an existing EBS system of a country if the
data sources for EBS become tuned to the nature and
clinical manifestations of ZIKV infection in humans. In
addition to using data from nonconventional sources
(e.g., media news, reports, stories, rumours etc.) could be
useful (33,34). In case of detecting ZIKV transmission, the
existing EBS of a country should focus on all established
datasourcesthat mayrepresentearly signs of arboviruses,
butin particular the system should be geared to collecting
information on the complications of ZIKV infection such
as congenital Zika syndrome and GBS. The information
in this phase of the process should be gathered by ‘triage,
e.g, cluster of fever and conjunctivitis (or others clinical
symptoms/syndromes) or death from arboviral disease
or syndrome, unusual increase in deaths particularly
in an array of fever and conjunctivitis (or other clinical
symptoms/syndromes), and unexpected and excess
microcephaly signs among recently born babies. A multi-
sectoral approach is also required for EBS and should rely
on sources of information beyond the traditional health
system sources (35).

Several strategic requirements need to be considered
to implement an enhanced surveillance system for ZIKV
infection. Syndromic definitions for early detection of
any cluster or outbreak need to be validated constantly.
Risk communication to improve the level of knowledge
among health workers and the population at risk is helpful
in order to consider the diagnosis of ZIKV infection when
experiencing an acute febrile illness. Travel history within
the past 2 weeks of acute febrile illness is an important
marker that should not be overlooked.

Finally, such a system must be an integral part of the
country’s existing disease surveillance and reporting
system. Experience has shown that incorporating both
syndromic and EBS systems into existing surveillance
systems could be useful and realistic for detection of ZIKV
infection (36). In order to do so, there is a need to include
ZIKV infection as one of the newly emerging notifiable
disease conditions, establish a case definition, and train
public health professionals on the use of syndromic and
EBS system approach. While integrating the surveillance
system for ZIKV infection within the existing disease
reporting system in the country, data from the existing
AFP surveillance system, as well as from any other
surveillance system to detect and monitor the trend of
GBS, microcephaly or other congenital birth defects,
should be used for verification purpose. Relying on these
existing reporting systems with adequate laboratory
network support could prove to be decisive (37-39). In
order to ensure the sustainability of the performance of
the surveillance system, the quality of the data reported
should be monitored rigorously. Consequently, the
system needs to collect data that are more sensitive than
specific, and both primary and secondary sources of data
need to be explored for triangulation and verification.

Future direction

The emergence of Zika and other arboviral diseases in
recent years has posed formidable challenges to public
health, disease control and particularly the convention-
al disease surveillance system. Novel surveillance ap-
proaches including both the syndromic and EBS need to
be implemented at country levels, which would also serve
to fulfill the real-time surveillance function as required
by International Health Regulations (2005). In malaria
endemic countries, one of the important considerations
would be to establish an integrated vector control man-
agement system for arboviruses, leveraging on the ex-
isting malaria control programme and infrastructure for
greater efficiency measure. An integrated vector control
management sysytem should seek to reduce the potential
breeding sites; this would mean that vector populations
should be kept as low as practically possible throughout
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Case definition of suspected
“cluster” of ZIKV infection met
(See Table 3)

rash (see Table 1)

patients

First level (initial screening)

Collect detailed epidemiological and clinical information in a line list and check
for the warning signs (See Table 2) such as:
Cluster of acute febrile syndrome with conjunctivitis and maculopapular

Positive travel history in majority of cases
Unusual deaths with history of fever and conjuctivities in some of the

Cluster of AFP (in excess)
Cluster of Congenital Zika Syndrome in pregnant women (in excess and
not seen before in the area)

A 4

Some of the warning signs are met

v

None of the above warning signs are seen/observed

Triangulate the information by verifying the information
collected through other sources such as:

*

is the area known to have established Aedes
population

any information available on density of Aedes
mosquitoes. If not available, collect some mosquitoes
from the areas reporting the cluster to detect Aedes
species and its density

Check for other indices such as:

*  endemicity of the area to other arboviruses
and/or other diseases with similar overlapping
signs and symptoms

entomological surveillance data to rule out
existence of high density competent vectors
for malaria and alsofor Aedes populations

A 4

Collect blood samples from febrile cases (within 5 days of
onset illness) and do the following:

*

*

check for ZIKV RNA using RT-PCR

if blood samples are collected after 5 days onset
illness, then check for IgG and IgM antibodies and if
found positive follow up with Plaque Reduction
Neutralization Test

if facilities are available for testing, collect urine and
serum specimens from pregnant women, newborns,
symptomatic GBS patients and patient with positive
travel history and test for ZIKV using molecular

A 4

Conduct further field investigation and collect
blood sample to do the laboratory test for:
other arboviral diseases, including
malaria

measles

typhoid fever

leptospirosis

influenza, and

other viral haemorrhagic fever

detection assay

\ 4

Confirm the diagnosis following positive test result and scale up

vector control measures:

*

*

repeat the test by collecting more good quality samples

think of sending the samples to a reference laboratory if the
lab test is repeatedly negative but there is a strong suspicion

of existence of ZIKV infection

Establish a diagnosis other than ZIKV infection or
rule out any pathological cause associated with
the cluster

Figure 1 Algorithm for detection of ZIKV infection using both syndromic surveillance and EBS
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the year, particularly in their habitats until an outbreak
occurs.

The proposed framework for enhancing surveillance
for ZIKV infection highlighted the importance of
defining surveillance strategies for the detection of
clusters of ZIKV infection in EMR countries with
established Aedes populations. High-risk countries need

the at-risk countries should make arrangements for
establishing such systems including setting mechanisms
for collaboration and communication within health
sectors as well as among other sectors. Such systems once
functional can also be used for early detection of other
arboviral diseases outbreaks, including the detection of
other emerging and novel infectious diseases.

to roll out this framework in order to reduce the threat
of the introduction of ZIKV. According to the prevailing
surveillance systems and situations of each country,
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Renforcement de la surveillance pour le dépistage précoce de I'infection par le virus
Zika : stratégies destinées aux pays de la Région de la Méditerranée orientale

Résumé

Contexte : L'infection par le virus Zika est a I'origine d'importantes flambées épidémiques dans les régions tropicales et
subtropicales. Aucun cas d'infection par le virus Zika n’a encore été signalé dans les pays de la Région de la Méditerranée
orientale malgré la présence, dans nombre d’entre eux, de moustiques compétents du genre Aedes, vecteurs du virus.

Objectifs : La présente étude porte sur les stratégies de surveillance a mettre en ceuvre pour le dépistage précoce de
I'infection par le virus Zika, particuliérement important dans les pays de la Région de Méditerranée orientale ou des
populations d’Aedes sont établies mais dans lesquels aucune transmission autochtone de ce virus n’est connue ou
documentée a ce jour.

Méthodes : Par I'intermédiaire d'un processus consultatif et d'examen des données disponibles, le Bureau régional de
I'OMS pour la Méditerranée orientale a développé un cadre stratégique en vue d’améliorer la surveillance de I'infection
par le virus Zika dans les pays de la Région de Méditerranée orientale ol sont établies des populations d’Aedes.

Résultats : Afin de dépister de fagon précoce I'infection par le virus Zika, ce cadre préconise une meilleure surveillance en
recourant a la fois a la surveillance syndromique et basée sur les événements.

Conclusions : Le renforcement de la surveillance du virus Zika n'impliquerait pas le changement du systeme actuel.
Un certain nombre d’aspects devraient étre pris en compte afin d'intégrer ces approches de surveillance syndromique et
basée sur les événements dans le systéme existant.
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Introduction

The World Health Organization (WHO) Eastern
Mediterranean Region reported 69.6% of the total
number of cutaneous leishmaniasis cases detected
worldwide in 2016 (1). Over 90% of reported cases in the
Region were from three countries only: Afghanistan,
Pakistan and Syrian Arab Republic. Moreover, the
number of reported cases in Syrian Arab Republic and
the neighbouring countries of Iraq, Jordan and Lebanon,
indicated a remarkable increase between 2010 and 2016
(1). For visceral leishmaniasis, the Region carries about
19% of the global burden, with the highest number of
cases reported from Somalia and Sudan ().

The Organization has strengthened its efforts in
leishmaniasis prevention and control in the Region
in recent years, producing a framework for action on
cutaneous leishmaniasis in the Eastern Mediterranean
Region 2014-2018, and a regional manual for case
management of cutaneous leishmaniasis (2).

However, the Region faces many challenges in
implementing the control measures for leishmaniasis,
including uncontrolled urbanization, limited funding,
weak surveillance, and emergencies and crisis situations
that have led to the deterioration of sanitation and
water supply, collapse and destruction of health
system infrastructure, and population displacement.
Furthermore, endemic zones for cutaneous and visceral
leishmaniasis traverse country borders and WHO regions,
underlining the need for cross-border collaboration
between neighbouring countries and WHO regions.

Given this background, WHO held an interregional
meeting on leishmaniasis among neighbouring endemic
countries in the WHO Eastern Mediterranean, African
and European regions, in Amman, Jordan, from 23 to 25
September 2018.

The objectives of the meeting were to:

* review epidemiology and control of leishmaniasis
in countries of the Eastern Mediterranean Region,
as well as neighbouring countries in the African and
European Regions;

* discuss the strategic elements and operational action
required to enhance early diagnosis and treatment,
including surveillance and data management/report-

ing, access to medicines and consumables, control of
vectors and reservoir hosts, and capacities of health
staff;

+ share experiences on surveillance of leishmaniasis
with emphasis on the District Health Information
Software (DHIS2) online tool;

+ identify ways to address and overcome the challenges
faced by countries in controlling the disease, notably
in complex operational environments;

+ identify cross-border issues and areas of collabora-
tion to improve disease control; and

+ agree on priority research topics for leishmaniasis
within the universal health coverage agenda.

The meeting was attended by representatives from
the ministries of health of Albania, Georgia, Greece,
Islamic Republic of Iran, Irag, Jordan, Lebanon, Morocco,
Pakistan, Saudi Arabia, Sudan, Syrian Arab Republic,
and Tunisia. The WHO Secretariat included staff from
headquarters, regional and country levels.

Dr Hoda Atta, Coordinator HIV, TB, Malaria and
Tropical Diseases, WHO Regional Office for the Eastern
Mediterranean, Cairo, Egypt, inaugurated the meeting
by welcoming the participants and acknowledging its
importance, given the current socio-political context and
related challenges for neglected tropical diseases in the
three regions.

Summary of discussions

Weak surveillance and underreporting are key challenges.
High-burden countries need to ensure that they enter
data onto the WHO District Health Information System 2
(DHIS2) platform. It is important to establish unified case
definitions when reporting and to differentiate between
autochthonous and imported cases in order to identify
the most probable sources of infection.

Global, regional and country level experience in
responding to outbreaks of leishmaniasis was presented.
WHO is currently supporting countries endemic for
visceral leishmaniasis with donations of medicines and/
or funds for control programmes through agreements
and donations from Gilead Sciences (GILEAD) and
the United Kingdom's Department for International
Development (DfID). Extensions of these agreements are

' This report is extracted from the Summary report on the Interregional meeting on leishmaniasis among neighbouring endemic countries in the
Eastern Mediterranean, African and European regions, Amman, Jordan, 23-25 September 2018 (http://applications.emrowho.int/docs/IC_Meet_

Rep_2019_EN_22325.pdf?ua=1).
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dependent on the effective use and reporting of activities
by control programmes. For cutaneous leishmaniasis,
there are currently no medicine donations and only
limited funding from WHO.

The global leishmaniasis programme at WHO
headquarters has an emergency warehouse stocked with
medicines and diagnostics that has very limited capacity.
Priority is given to visceral leishmaniasis over cutaneous
leishmaniasis due to the fatal nature of the disease if
left untreated. This limited capacity greatly hinders the
capability of the warehouse to respond to emergency
requests from countries, especially in cases of cutaneous
leishmaniasis. There is a need for high level advocacy in
order to ensure access to treatment for all those affected.
Countries should consider procurement through national
resources or partner support.

Challenges for vector control include inadequate
infrastructure for vector surveillance and control, lack of
standardized vector and reservoir control measures, lack
of monitoring and evaluation of WHO-interventions,
insufficient human capacity and capability, limited
contribution of research to the development of vector
control policies and strategies, and poor community
engagementandhealtheducationmessaging. Hence,there
is a dire need to strengthen the capacity of health staff in
skin neglected tropical diseases, including leishmaniasis,
and address poor compliance with recommended
diagnostic methods for cutaneous leishmaniasis. This
includes capacity-building in diagnosis and treatment
(for health professionals), surveillance to align with
WHO global reporting requirements (for programme
officers/data managers), vector and reservoir control
(for entomologists and mammologists), and reinforcing
programme management (for managers of control
programmes). WHO Collaborating Centres have a
key role to play in providing expert technical support,
guidance and information exchange.

Moreover, countries face many external challenges
thathinder the effective implementation of interventions,
including ongoing insecurity in some areas, population
movement, inadequate financial resources, high trained
staff turnover, and weak intersectoral collaboration. The
diversity of the disease and associated vectors and animal
reservoir hosts, coupled with these external challenges,
underpins the need for standardization and clarity of
guidance.

In addition, to enhance cross-regional collaboration it
is important to have uniform reporting mechanisms for
disease surveillance, sharing relevant research findings,
and using standardized case management protocols.
There is also a need for mapping at subnational levels,
especially in bordering areas, in order to inform both
national and local coordination.

Recommendations

1. Implementing resolution WHA60.13 on Control of
leishmaniasis (3) to ensure that:

* domestic funds are allocated for the procurement
of first-line treatment for both cutaneous and vis-
ceral leishmaniasis; and

* human leishmaniasis is included in the national
surveillance system so that countries can collect
and analyse routine data.

2. Building/sustaining political commitment to ensure
uninterrupted implementation of activities for pre-
vention and control of leishmaniasis.

3. Developing/updating national programmes and
strategies on prevention and control of leishmania-
sis, using a multisectoral approach and community
engagement, and protocols for case management of
leishmaniasis, to ensure compliance with WHO rec-
ommendations.

4. Promoting cross-border collaboration and coopera-
tion on leishmaniasis prevention and control among
neighbouring countries of the WHO Eastern Medi-
terranean, African and European regions.

5. Identifying, in collaboration with WHO, research
priorities for prevention and control of leishmaniasis,
and support the relevant research activities.

6. Providing technical support to countries to imple-
ment web-based surveillance of leishmaniasis within
the national health information system.

7. Creating and funding a central procurement mech-
anism to promptly ship medical supplies (medicines
and rapid diagnostic tests) on emergency or routine
basis to selected countries where WHO has tempo-
rarily taken over this function on behalf of the health
ministry.

8. Continuing to support capacity-building for the pre-
vention, control and surveillance of leishmaniasis
and to publish self-learning training packages, online
and offline, on visceral leishmaniasis (Leishmania
infantum) and cutaneous leishmaniasis (African and
Asian forms).

9. Continuing to facilitate intercountry and interre-
gional coordination on prevention and control of
leishmaniasis.

10. Developing guidance outlining core interventions for
emergency and complex control situations.
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Guidelines for authors

1.

Papers submitted for publication to the Eastern
Mediterranean Health Journal (EMH]) must not have
been published, accepted for publication or currently
be under consideration for publication elsewhere. The
World Health Organization (WHO) Regional Office
for the Eastern Mediterranean reserves all rights
of reproduction and republication of material that
appears in the EMH]J.

Papers submitted for publication to the EMH]J should
conform with the Recommendations for the Conduct,
Reporting, Editing and Publication of Scholarly
Work in Medical Journals (http://www.icmje.org/
icmje-recommendations.pdf) of the International
Committee of Medical Journal Editors (ICMJE).

Ethical considerations: Where applicable, a
statement must be included indicating approval
for the study was granted by the ethics committee/
institutional review board of the relevant institution.
Authors should verify where appropriate that all
persons on whom research has been carried out have
given their voluntary, informed, written consent, and
where participants (living or dead) were unable to give
such consent, that surrogate consent was obtained.
Authors may be asked to supply such consent forms.
Conflicts of interest: Authors will be asked to provide
details of any competing interests and funding. Please
see the ICMJE Recommendations.

Reporting guidelines: EMH] encourages and
recommends authors to adhere to the best research
protocols available and follow established reporting
guidelines. Reporting guidelines are available at the
EQUATOR Network (http://www.equator-network.
org/). The key guidelines for research in the field of
public health are: CONSORT (guidelines for reporting
randomized trials); STROBE (guidelines for reporting
observational studies); PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses);
STARD (Standards for Reporting of Diagnostic
Accuracy); COREQ (Consolidated criteria for reporting
qualitative research); CARE (guideline for clinical
case report) as well as the COCHRANE handbook (for
systematic reviews of interventions). Links to these
sites and other useful resources are available under
“Useful resources for authors and reviewers” (http://
www.emrowho.int/emh-journal/links/).

Following WHO and ICMJE recommendations,
EMH] requires registration of clinical trials in a
public trials registry as a condition of consideration
for publication. Authors are recommended to register
in one of the clinical trials registries certified by WHO
and ICMJE which are available at the International
Clinical Trials Registry Platform (http://wwwwho.int/
ictrp/en/).

Submission: Original papers written in Arabic,
English or French may be submitted for consideration

7.

9.

10.

1.

through our online submission system. Instructions
on submitting a manuscript through the online
system and access to the system can be found on our
website at: http://www.emrowho.int/emh-journal/
authors/ and by clicking on Editorial Manager.

Abstracts of papers accepted for publication will be
translated into all three languages. To ensure the
correct spelling of authors’ names to accompany the
Arabic abstract, authors writing in English or French
but whose mother tongue is written using Arabic
characters should provide their full names in Arabic
script along with transliterations in English or French.

Manuscripts should be prepared in word processed
format (preferably Microsoft Word) double-spaced,
single column, preferably using Times New Roman
script, font size 12.

All papers considered for publication will be peer
reviewed. The Editorial Board reserves the right to
accept or reject any paper based on the reviewers’
comments, scientific rigor and suitability for the
journal. Papers are accepted on the understanding that
they are subject to statistical and editorial revision as
deemed necessary, including abridgement of the text
and omission of tabular or graphic material.

Topics: The subject of the paper should pertain to
public health or a related biomedical or technical
subject within the field of interest of the WHO,
and should have particular relevance to the Eastern
Mediterranean Region.

The title of the paper should be as concise as possible,
preferably not more than 15 words. All authors should
have made material contribution to the design,
analysis or writing of the study and have approved
the final version submitted. No change in authorship
will be permitted after the paper has been accepted
for publication and any change before this must be
agreed by all authors listed. Authors may be asked to
verify their contribution. Names of other contributors
may be included in the acknowledgements. Please see
the ICMJE Recommendations for authorship and
contributorship.

. Structured abstracts: Submissions should include a

structured abstract in this format: Background; Aims;
Methods; Results; and Conclusion. The structure can
be flexible if a paper warrants it and a justification
offered by the author at submission.

. Research articles: Papers reporting original research

findings should follow this format: Background,
Objectives; Methods; Results; Discussion and
Conclusion. The text of Research articles and Reports
should not exceed 3000 words (excluding references).
A structured abstract should not exceed 250 words
(see note 12). The maximum number of references
permitted is 35 and must include DOIs if available.
The number of tables and figures should not exceed 5.
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14.

17.

18.

19.

20.

21.

Review articles: (i.e. critical assessments of research
on topics of relevance to public health in the Region).
These should contain sections dealing with objectives,
sources, methods of selection, compilation and
interpretation of data and conclusions. The text should
not exceed 3000 words (excluding the accompanying
abstract, references, tables and figures), and should
be accompanied by an abstract of not more than 250
words (see note 12). The number of tables and figures
should not exceed 5.

. Reports: (i.e. papers reporting on projects of public

healthrelevancetothe Eastern Mediterranean Region).
Manuscript specifications (length, references, tables/
figures) are the same as a research article, but abstract
length should not exceed 150 words.

. Short research communications: Articles which do

not constitute a complete research study but are of
particular relevance or importance to public health
issues in the Region may be considered for publication.
The text should not exceed 1500 words (excluding
references), and should be accompanied by a structured
abstract (see note 12) of not more than 150 words. The
number of tables and figures should not exceed 3.

Commentaries: (i.e. papers reporting on research/
issues of public health relevance to the Eastern
Mediterranean Region). Manuscript specifications
(references, tables/figures) are the same as a short
research communication, but maximum length is 1000
words. The abstract (unstructured) for submissions
purposes should not exceed 150 words, and the abstract
should mirror the 1st paragraph of the submission.

Case reports: Only reports of cases of an unusual
nature are considered for publication. Text should
include an Introduction, the Report of the case(s) and
a Discussion. The text should not exceed 1500 words
and the number of references kept to a minimum. The
abstract should not exceed 150 words.

Letters to the Editor: Letters commenting on
published articles are welcome. Letters will be sent to
the authors of the original article for their comments,
and these will be published along with the letter. The
text of letters should not exceed 500 words.

Editorials: Editorials are commissioned; unsolicited
submissions are not normally received. If
commissioned, editorial length is 800 words and
supported by 8-10 references.

References: In-text citations of published works
should be limited to essential up-to-date references.
These should be numbered separately as they occur
in the text with sequential Arabic numerals in
parentheses, e.g. (1,5-8). These references should
appear in a numbered list on a separate page after
the Discussion. They should contain the following

22.

23.

elements as appropriate: name(s) and initial(s) of
author(s); title of paper or book in its original language
plus translation; for research articles, abbreviated
name of journal plus volume number and page range;
for books and other texts, place of publication (city
and country) and name of publisher (commercial
or institutional); and date of publication and DOI
number; for texts published exclusively on the
Internet, exact URL of the page cited and date when
last accessed. For texts with up to 6 authors, all authors
must be named. For texts with more than 6 authors,
the first 6 authors should be named followed by “et al”.
The following are examples of the Journal’s preferred
style:

Book:

Al Hamza B, Smith A. The fifth sign of identity. Cairo:
American University Press; 1990.

Journal article:

Rehmani R, Elzubair AG, Al Maani M, Chaudary

1Y, Al Qarni A, Khasshogi T et al. Population-based
health survey in eastern region of Saudi Arabia. East
Mediterr Health J. 2013; 19(5):417-25.

Document:

Al-Ttneen M, ed. The principles of uncertainty.
Geneva: World Health Organization; 1985 (WHO/
DOC/537).

Thesis

Smith S. Use of healthcare services by the elderly
with the introduction of technical innovations.
London: Drake University; 2013.

Web text:

Child growth standards. Geneva: World Health
Organization; 2006 (http://wwwwho.int/
childgrowth/en/, accessed 8 October 2008).

Figures and tables with appropriate captions
should each be on a separate page and numbered
sequentially with Arabic numerals. Each figure
and table must be referred to in the text. Where
appropriate, sources should be given. If any figures,
tables or other materials have been copied from
other sources, authors have the sole responsibility
for securing the necessary permission. In order to
avoid layout problems in final production, tables
and figures should be limited as far as possible.
Figures must be supplied in a format which can be
edited, preferably Microsoft Excel format, and figures
derived from data must be accompanied by those data,
e.g. Excel data sheet, to enable redrawing if necessary.
Photographs and illustrations should also be sent as
separate files. The preferred format is JPG or TIFF;
resolution should be minimum 300 dpi.

Submissions that do not comply with these guidelines
will be returned to the authors for correction before
being considered for publication.
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Directives a I'intention des auteurs

1.

Les articles soumis pour publication a La Revue de
Santé de la Méditerranée orientale ne doivent pas avoir
été publiés, avoir été acceptés pour publication
dans d’autres revues ou étre en cours dexamen par
d’autres revues. Le Bureau régional de 'Organisation
mondiale de la Santé (OMS) pour la Méditerranée
orientale se réserve tous les droits de reproduction et
de republication des matériels qui paraissent dans La
Revue de Santé de la Méditerranée orientale.

Les articles soumis pour publication a La Revue de Santé
de la Méditerranée orientale doivent étre conformes aux
Recommandations pour la conduite, la présentation,
larédaction et la publication des travaux de recherche
soumis a des revues médicales (http://www.icmje.
org/recommendations/translations/french2015.
pdf) de lInternational Committee of Medical Journal
Editors (Comité international des éditeurs de revues
meédicales, ICMJE).

Considérations éthiques: Le cas échéant, une
déclaration devra étre incluse, indiquant que le Comité
d’éthique ou le Comité dexamen institutionnel de
lorganisme concerné a donné son accord aI'étude. Les
auteurs doivent vérifier, le cas échéant, que toutes les
personnes sur lesquelles la recherche porte ont donné
leur consentement volontaire et informé par écrit et
que si certains participants (en vie ou décédés) n'ont
pas pu le donner, un consentement de substitution
a été obtenu. Il peut étre demandé aux auteurs de
fournir ce type de formulaire de consentement.
Conflits d'intéréts: Il sera demandé aux auteurs
de préciser tout conflit d'intéréts et financement.
Veuillez vous reporter aux recommandations de
I'TICMJE.

Directives de présentation: La Revue de Santé
de la Méditerranée orientale encourage les auteurs
a respecter les meilleurs protocoles de recherche
disponibles etleur recommande de suivre les directives
de présentation établies. Les directives de présentation
sont disponibles sur le site Web du réseau EQUATOR
(http://www.equator - network.org/). Les principales
directives pour la recherche en santé publique sont les
suivantes : directives CONSORT (essais randomisés) ;
directives STROBE (études observationnelles) ;
directives PRISMA (revues systématiques et méta-
analyses) ; directives STARD (normes de présentation
de rapports concernant lexactitude de diagnostic);
critetres COREQ (recherche qualitative); directives
CARE (publication de cas cliniques) et le manuel
COCHRANE (pour les revues systématiques des
interventions). Les liens vers ces sites Web et
dautres ressources utiles sont disponibles sous la
rubrique « Ressources a l'intention des auteurs et des
réviseurs » a ladresse suivante: http://www.emro.
who.int/fr/emh -journal/links/.

Suite aux recommandations de 'OMS et de 'ICMJE,
La Revue de Santé de la Méditerranée orientale impose
comme condition de publication que les essais

10.

cliniques soient enregistrés aupres du registre public
des essais cliniques. Il est recommandé aux auteurs
denregistrer leurs essais dans un des registres
des essais cliniques certifiés par 'OMS et 'ICMJE
disponibles dans la base de données du Systeme
denregistrement international des essais cliniques
(http://wwwwho.int/ictrp/fr/).

Soumission : Les articles originaux rédigés en anglais,
arabe ou en francais peuvent étre soumis pour examen
en utilisant notre systeme en ligne. Les instructions
relatives a la soumission d'un manuscrit en utilisant
le systéme en ligne sont disponibles en anglais sur
notre site Web accessibles a l'adresse suivante:
http://www.emrowho.int/emh -journal/authors/, et
en cliquant sur « Editorial Manager ».

Les résumés des articles acceptés pour publication
seront traduits dans les trois langues. Pour assurer
que les noms des auteurs soient correctement écrits
dans les résumeés en arabe, les auteurs rédigeant en
anglais ou en francais mais dont la langue maternelle
s’écrit en caractéres arabes doivent fournir leur nom
complet en écriture arabe avec une translittération de
leur nom en anglais ou en francais.

Les manuscrits doivent étre préparés en format
traitement de texte (Microsoft Word, de préférence),
avec double interlignage, mise en page dune
seule colonne, police Times New Roman, taille de
caracteére 12.

Tous les articles dont la publication est envisagée seront
revus par des pairs. Le Comité de rédaction se réserve le
droit d'accepter ou de refuser tout article, sur la base des
commentaires des réviseurs, de la rigueur scientifique
et dela pertinence de l'article pour La Revue. Les articles
sont acceptés sous réserve de la révision statistique
et rédactionnelle dont ils feront l'objet, comme jugé
nécessaire, ce qui peut amener a abréger le texte et a
supprimer certaines données présentées sous forme de
tableaux ou de graphiques.

Sujets: Le sujet de larticle doit concerner la santé
publique ou un autre sujet biomédical ou technique
connexe faisant partie du champ d'intérét de 'OMS,
et se rapporter plus particuliéerement a la Région de
la Méditerranée orientale ou revétir une importance
particuliére pour celle-ci.

. Le titre de l'article doit étre aussi concis que possible,

et de préférence ne pas dépasser 15 mots. Tous les
auteurs devraient avoir apporté une contribution
importante a la conception, a lanalyse ou a la
rédaction de l'étude et avoir approuvé la version
finale soumise. Aucun changement dans les noms
des auteurs ne sera autorisé aprés l'acceptation de
larticle pour publication; avant cette acceptation,
tout changement doit étre accepté par lensemble
des auteurs figurant dans la liste. Une vérification de
leur contribution peut étre demandée aux auteurs.
Les noms d'autres contributeurs peuvent étre inclus
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12.

13.

14.

1S.

16.

17.

dans les remerciements. A ce sujet, veuillez vous
reporter aux ICMJE recommendations for authorship
and contributorship [Recommandations de I'ICMJE
relatives a la qualité d’'auteur et de contributeur].

Résumés structurés : Les articles soumis devraient
inclure un résumé structuré organisé selon les titres
suivants : Contexte ; Objectifs ; Méthodes ; Résultats ;
et Conclusion. La structure peut étre ajustée selon
les besoins de larticle et si l'auteur fournit une
justification au moment de la soumission.

Articles de recherche: Les articles présentant des
résultats de recherche originale devront suivre le
format suivant: Contexte; Objectifs; Méthodes;
Résultats; Analyse; Discussion et Conclusion. Le
texte des articles et des rapports de recherche ne
doit pas excéder 3 000 mots (références exclues). Un
résumeé structuré ne doit pas dépasser 250 mots (voir
paragraphe 12). Le nombre maximal de références
autorisées est de 35 et les identifiants d'objet
numeérique (DOI) doivent étre inclus le cas échéant.
Le texte ne doit pas comporter plus de cing tableaux
ou figures.

Articles d’analyse: il sagit dévaluations critiques
détudes de recherche sur des sujets pertinents
concernant la santé publique dans la Région. Ils
doivent étre composés de paragraphes traitant des
objectifs, des sources, des méthodes de sélection,
de la compilation et de l'interprétation des données
et des conclusions. Le texte ne doit pas excéder
3000 mots (résumé, références, tableaux et figures
exclus) et doit étre accompagné dun résumé de
250 mots au maximum (voir paragraphe 12). Le
nombre maximal de tableaux et de figures autorisé
estde 5.

Rapports: il sagit darticles présentant des
projets pertinents de santé publique dans Ila
Région de la Méditerranée orientale. Le format des
manuscrits (longueur, références, tableaux et figures)
est le méme que pour les articles de recherche mais la
longueur des résumés ne doit pas excéder 150 mots.

Bréves communications de recherche : Les articles
ne constituant pas une étude de recherche compleéte,
maisprésentantunintérétourevétant uneimportance
particuliére pour les questions de santé publique dans
la Région peuvent étre examinés pour publication.
Le texte ne doit pas excéder 1 500 mots (références
exclues) et doit étre accompagné d'un résumé de
150 mots au maximum. Le nombre maximal de
tableaux et de figures est de 3.

Commentaires : (par ex. les articles rendant compte
de la recherche/des questions pertinentes pour la santé
publique dans la Région de la Méditerranée orientale).
Les spécifications des manuscrits (références,
tableaux/figures) sont les mémes que pour une bréve
communication de recherche, mais le texte ne doit
pas excéder 1000 mots au maximun. Le résumé (non
structuré) ayant pour objectif détre soumis a
proposition ne devrait pas dépasser 150 mots; ce

18.

20.

21

résumé doit refléter le contenu du premier paragraphe
de la soumission.

Etudes de cas: Seules les études de cas inhabituels
seront examinées pour publication. Le texte doit
comprendre une introduction, un exposé du/des cas
et une discussion. Il ne doit pas excéder 1 500 mots et
le nombre de références doit étre minimal. Il n'est pas
nécessaire de fournir un résumeé.

. Lettres a la rédaction: Les lettres commentant

des articles publiés sont les bienvenues. Elles
seront envoyées aux auteurs de larticle afin qu'ils
fournissent leurs commentaires, qui seront publiés
aux coOtés de la lettre. Le texte des lettres ne doit pas
dépasser 500 mots.

Editoriaux:Les éditoriaux sont réalisés sur
commande ; les soumissions non sollicitées ne sont
généralement pas acceptées. Lorsquiils font l'objet
d'une commande, les éditoriaux comprennent
800 mots et huit a dix références.

Références: Les citations dans le texte de
travaux publiés doivent étre limitées aux
références essentielles récentes. Elles doivent étre
numérotées séparément a laide de chiffres arabes
indiqués entre crochets, par exemple (1,5-8). Les
références doivent figurer sous forme de liste
numérotée sur une page séparée apres la partie
« Discussion ». Elles doivent contenir les éléments
suivants, selon le cas : nom(s) et initiales du ou des
auteurs ; titre de larticle ou de l'ouvrage dans sa
langue originale ainsi que sa traduction ; pour les
articles de recherche, le nom abrégé de la revue ainsi
que le numéro du volume et les pages concernées ;
pour les ouvrages et autres textes, le lieu de
publication (ville et pays) et le nom de la maison
d’édition (commerciale ou institutionnelle) ; la date de
publication et l'identifiant d'objet numérique (DOI);
pour les textes publiées exclusivement sur Internet,
I'URL exact de la page citée et la date du dernier acces.
Lorsque les textes comptent moins de six auteurs, tous
les auteurs doivent étre nommeés. Lorsque les textes
comptent plus de six auteurs, seul les noms des six
premiers auteurs sont mentionnés, suivis de « et al. ».
Exemples du style préféré de La Revue:

Livre:

Al Hamza B, Smith A. The fifth sign of identity. Cairo,
American University Press, 1990.

Article de revue::

Rehmani R, Elzubair AG, Al Maani M, Chaudary

1Y, Al Qarni A, Khasshogi T et al. Population - based
health survey in eastern region of Saudi Arabia. East
Mediterr Health J. 2013; 19(5):417-25.

Document:

Al-Itneen M, ed. The principles of uncertainty.
Geneva, World Health Organization, 1985 (WHO/
DOC/537).

These:

Smith S. Use of healthcare services by the elderly
with the introduction of technical innovations.
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22.

London: Drake University; 2013.

Texte Web :

Child growth standards. Geneva, World Health
Organization, 2006 (http: //www. who. int/
childgrowth/en/, consulté le

8 octobre 2008).

Les figures et les tableaux accompagnés des
légendes appropriées doivent étre placés chacun
sur une feuille séparée, numérotés en chiffres
arabes selon leur ordre. Chaque figure et chaque
tableau doivent étre référencés dans le texte, et le
cas échéant, les sources doivent étre indiquées. Si
des figures, tableaux ou dautres matériels ont été
copiés d’autres sources, les auteurs portent l'entiere
responsabilité dobtenir les autorisations nécessaires.
Afin déviter les problémes de mise en page lors

23.

de la production finale, le nombre de tableaux
et de figures doit étre aussi limité que possible.
Les figures doivent étre fournies dans un format
permettant les modifications, de préférence Microsoft
Excel, et celles qui sont établies a partir de données
doivent étre accompagnées de ces données, sur une
fiche technique Excel par exemple, pour permettre
une recomposition, le cas échéant. Les photographies
et illustrations doivent étre envoyées dans des
fichiers séparés. Les formats préférés sont JPG et
TIFF, et la résolution des images doit étre de 300 dpi
au minimum.

Les manuscrits ne respectant pas ces directives seront
renvoyés a leurs auteurs pour correction avant d’étre
examinés en vue de la publication.

77



Members of the WHO Regional Committee for the Eastern Mediterranean

Afghanistan - Bahrain - Djibouti - Egypt - Islamic Republic of Iran - Iraq - Jordan - Kuwait - Lebanon

Libya - Morocco - Oman - Pakistan - Palestine - Qatar - Saudi Arabia - Somalia - Sudan - Syrian Arab Republic
Tunisia - United Arab Emirates - Yemen

Lo bl 3 ) Al el dadicd a5 dioelll eLas] ol

L0l s - L - s - el - 0LaSL - sl i Il LY - Oleasbal - 0s,Y)

CA e Ol e S e el - Ol - Bl Jlegall - Dbl - G - sl el D ek
P SU IR TE PRS- RPN | BT INY

Membres du Comité régional de ’'OMS pour la Méditerranée orientale

Afghanistan - Arabie saoudite - Bahrein - Djibouti - Egypte - Emirats arabes unis - République islamique d’Iran
Iraq - Libye - Jordanie - Koweit - Liban - Maroc - Oman - Pakistan - Palestine - Qatar - République arabe syrienne
Somalie - Soudan - Tunisie - Yémen

Correspondence
Editor-in-chief

Eastern Mediterranean Health Journal

WHO Regional Office for the Eastern Mediterranean
P.O. Box 7608

Nasr City, Cairo 11371

Egypt

Tel: (+202) 2276 5000

Fax: (+202) 2670 2492/(+202) 2670 2494

Email: emrgoemhj@who.int

Subscriptions and Permissions

Publications of the World Health Organization can be obtained from Knowledge Sharing and Production, World Health Organization,
Regional Office for the Eastern Mediterranean, PO Box 7608, Nasr City, Cairo 11371, Egypt (tel: +202 2670 2535, fax: +202 2670 2492; email:
emrgoksp@who.int). Requests for permission to reproduce, in part or in whole, or to translate publications of WHO Regional Office for
the Eastern Mediterranean - whether for sale or for noncommercial distribution - should be addressed to WHO Regional Office for the
Eastern Mediterranean, at the above address; email: emrgoegp@who.int.



EMH] - Vol. 25 No. 1-2019

Editorial

Research articles
Industrial chemical accidents: a growing health hazard in the Islamic Republic of Iran
Farin Fatemi,'Ali Ardalan, Nabiollah Mansouri, Benigno Aguirre and Iraj Mohammdfam.......cecccecinininriniicniniiniiiiieeeesssenenes

National quality assessment questionnaire for physiotherapy centres: a pilot study in Lebanon
Mohamad Abou Haidar, Khalife Khalife, Linda Abou Abbas, Zeina Nasser, Jessy C. Tannous and Joseph Yammine ........ccoceeevueveruecniecnuicsuecnnne

Nutritional risk screening of hospitalized children aged < 3 years
Sanaa Shaaban, May Nassar, Yasmin El-Gendy and Bassam El-ShaeT ......ccceceieuicireiniininieiiniiiniciicteiictsctset et ee et sassessesens

Determinant factors in applying electronic medical records in healthcare
Mohammadhiwa Abdekhoda, Afsaneh Dehnad and JAVAA ZaTei.......cceeeeeeeeeeeeiueeeiieeeireeirseeesseesssesesessssseesssessssessssesssssssssasesssessssssssssessssssssssssans

Effect of fasting during Ramadan on thermal stress parameters
Gummanur Manjunath, Rajeev Aravindhakshan and Shyju Varghese .........cccceiiviniiiiciiniiiniciiincniinssssssesesessesssenes

Knowledge, attitude and practice of travel medicine among primary care physicians in Oman:
the need for intervention
Padmamohan J. Kurup, Seif S. Al Abri, Fatma Al Ajmi, Huda A. Khamis and Jeffrey Singh.......cccocvuiviniiiniininiiniiniiiiciiccicccsncnnne

Global prevalence of chronic obstructive pulmonary disease: systematic review and meta-analysis
Mehdi Varmaghani, Mina Dehghani, Elham Heidari, Farshad Sharifi, Sahar S. Moghaddam and Farshad Farzadfar ........c.cececeeicriniininiuccnnnnnn

Short research communication
Enhancing surveillance for early detection of Zika virus infection: strategies for the countries of

Eastern Mediterranean Region
Majdouline Obtel, Mamunur Rahman Malik, Tran Minh Nhu Nguyen, Evans Buliva, Ahmed Elkhobby, Salim A. Salim,

Nada Ghosn, Payman Hemmati, Vo Thuan and Peter IMIala ......c.ceueveeueieuenirieninieieieinieteteteset ettt st st se st sse st bbbt sae st et ese st s e bestese s
WHO events addressing public health priorities

Leishmaniasis among neighbouring endemic countries in the Eastern Mediterranean,

African and European regions

Eastern Mediterranean Health Journal reviewers’ panel, 2018
Guidelines for authors

6107 — T 'ON SZ ‘TOA TewIno( UliPoL UPOUPLIDIIDITA LLID1SeT



