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Abstract
Objective: The aim of this research is to compare the development of emergency medicine in USA, Canada and Saudi Arabia. It is further aimed to identify the sort
of measurements and procedures those are followed in Saudi Arabia, USA and Canada.
Method: The specific peer reviewed studies have been selected in this research by the help of different electronic databases including Science Direct, MEDLINE
and CINAHL. The articles are included and excluded by the examination of the research quality, its significance with the research question and the publication year.
Result: There are five themes that have been extracted from the research articles including the development of emergency medicine in Saudi Arabia and United
States, development of emergency medicine in Saudi Arabia and Canada, healthcare procedure and measurements in USA, healthcare procedure and measurements
in Canada and the healthcare procedure and measurements in Saudi Arabia.
Conclusion: It can be concluded that there are several differences in the emergency medicine procedures of the three countries and they use different methods, which
ensure in providing the quality care to the patients.

Abbreviations
EMS: Emergency Medical Services; ED: Emergency Department;
MVC: Motor Vehicle Collision; CDC: Centre for Disease Control
and Prevention; ICD: International Classification of Diseases; CIHI:
Canadian Institute for Health Information; CED-DxS: Canadian
Emergency Department Diagnosis Shortlist.

Introduction
Background of the study
The emergency medical services are known as EMS which is a
significant public service. The emergency medical services can be
recognized easily when the medical helicopters and the ambulances
are responding to different incidents in the area. However, the
emergency medical service is a vast field apart from the transport
and medical response. It is mainly a part of the fundamental system
of different agencies and organizations along with the transportation
and communication network. This system further includes the
specialty care centers, trauma centers, rehabilitation facilities, trained
professionals, hospitals, nurses, therapists, government officials, and
the administrators. This system contains the informed public, nurses
and the pre-hospital personnel who know about the situation of medical
emergency. All the people involved in the emergency medical services
have a significant job to become the part of a coordinated care system.
There is a complicated interaction of the fundamental components of
the EMS system in the management of a critical and single incident. The
structure of emergency medical services is different in various regions
and communities. The services of pre-hospital can be hospital based,
fire based or the public safety companies. However, the components of
emergency medical services remain same [1]. According to Heyworth
(2011), emergency department (ED) is thought to be in a major
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dysfunction due to inadequate ED capacity, outdated design of ED,
junior doctor-based workforce as well as traditional ED processes [2].
The emergency medical services provide the acute medical care
to different types of serious emergencies like the allergic reactions,
poisoning due to chemicals and drugs, accidents including fractures,
respiratory or cardiac failure, child abuse and other conditions [3].
The team of emergency medical services contains those people who
are expert in the providing the emergency medical services, ambulance
employees, fire fighters, and the paramedics. The level of services
consists of three different categories including the basic life support,
care by healthcare professionals and the advanced life support. The
nurses and physicians are rarely available to provide the pre hospital
emergency care. Many of the emergencies are managed by the
paramedics and other people including the technician and the driver [4].
The paramedics are the trained healthcare professionals who
respond to the patients in the medical emergency. They provide the
assessment apart from the inpatient care along with the care and
treatment. There are different levels of the paramedic practice and it
is determined by the employing authority to determine the allotment
up to the specified care level. The paramedics get appropriate training
related to the tasks which they need to carry out. Nevertheless, they can
face different obstacles and barriers in the discharge of their duties [4].
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Importance of the study
The government of Saudi Arabia aims to improve the health care
system of Saudi Arabia and want to provide the citizens with the possible
care. The emergency medicine in Saudi Arabia are improving in a
remarkable manner [5]. In the year 2004, the number of Saudi qualified
physicians was four [6]. In the year 2013, the number of Saudi qualified
emergency medicine is about 70 physicians who have acquired the
training in Europe, North America, Australia and in Saudi Arabia [6].
There is a residency training program of emergency medicine in Saudi
Arabia which provides training to about 50 people. In addition, there
are various national and international fellowships which are related to
the emergency medicine including critical medical care, international
emergency medicines, disaster medicine, and toxicology [6].
The emergency medicine of United States and Canada are well
developed. In the year 2010, the Royal College of surgeons and
physicians of Canada obtained a new set of training for the emergency
medicine. These guidelines have resulted in several changes to the
residency training including the clinical time that has been spent in
the emergency department and an increased structured approach to
the post graduate students. It has been reported that the emergency
medicine experts in Canada should obtain the expertise for about six
months before providing the services of emergency medicine. The
emergency medicine activities must also be structured, and identifiable
with the measureable goals and objectives [7].

Problem statement
Saudi Arabia is an exclusive country which provides services of
healthcare and it faces a biggest challenge in terms of healthcare. The
challenge is that the Saudi Arabia experiences a huge gathering in the
season of Hajj. It requires the healthcare provider to be competent
enough in the disaster and emergency medicine [8]. The Ministry of
Health must identify that the development of the possible healthcare
services needs to provide the good strategy, vision, and the applicable
plan. The government of Saudi Arabia has ordered to create a policy and
procedure for the development of emergency medicine department.
An important challenge that is faced by the health care system of Saudi
Arabia is the motor vehicle collision MVC. The most common causes
of hospital admission following injury were MVC and pedestrian
injuries [9].

Goals
The main aim of this review is:

1. To compare the development of emergency medicine in
Saudi Arabia, USA and Canada.
2. To identify different measurements and procedures being
followed in Saudi Arabia, USA and Canada.
Research question
1. How Emergency Medicine is developing in USA, Canada
and Saudi Arabia ?
2. What are the different procedures and measurements
followed in USA, Canada and Saudi Arabia in emergency medicine?

Methods
Search strategy
In this review article, the suitable peer reviewed studies are selected
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by the help of various electronic databases including MEDLINE,
CINAHL and Science Direct. The overall search for this review included
various keywords like “emergency medicine”, “emergency medicine
procedures”, “emergency medicine measurements”, “emergency
medicine development”, “emergency medicine in Saudi Arabia”,
“emergency medicine in USA” and “emergency medicine in Canada”.
The inclusion and exclusion of the selected research articles is
sometimes examined by the assessment of the research quality, its
significance with the research question and the year of publication. The
research articles consisted of different peer reviewed journals which
were published in English and the different studies in relevance with
the research questions. The studies of more than ten years old were
not included. In addition, the studies which were selected had the
quantitative and qualitative research design. The unpublished data
and the incomplete manuscript were not included in the review. In
addition, the articles which were not according to research aims were
not included and the studies other than the English language are also
excluded.

Results
Development of emergency medicine in Saudi Arabia and
United States
The emergency medicine characterizes a new specialty and the
United States is included among the countries to develop and identify
emergency medicine training programs [10]. In Saudi Arabia the
training of emergency medicine was developed in the year 2000 by
the newly graduated physicians who finished their training in North
America [11]. About 40% of the residents of Saudi Arabia have identified
that their training program is not properly providing the preparation
for the written and oral board exam. The lack of training can be due
to the easy accessibility of the multiple educational resources. It is also
due to the point of views of the Saudi residents that the faculty is not
interested in the education of residents [12]. The deficiency of training
can be affected by the lack of easy access to the different educational
resources [11].
Another research finding is there was an increase in the number
of patients seen per hour by the Saudi residents as compared to the
US residents. The restrictions of duty hours and the guidelines of
supervision in United States can limit the practice of the junior residents
in the United States. It results in decreasing the ratio of average patients
each hour. The importance of total number of the supervised patients
in the success of a resident is not clear in obtaining the competency. It
is further suggested that many patients experience the use of deliberate
practice in providing care. It further provides the education for the
development of competency and expertise. In the consideration of this
problem, the Saudi training program facilitates in providing the patient
care experience to the trainees [12].
It is felt by the Saudi trainees that their training program do not
offer the appropriate education opportunities in order to become
competent by performing the procedures which are not common.
These procedures include vaginal deliveries, cricothyrotomy, cardiac
pacing, and peri-cardiocentesis. This condition can be explained by
restricting the ability of the simulation labs. There are about 63.3% of
the Saudi residents who cannot access the simulation labs. It is further
reported that there is some neutral response when the Saudi residents
were asked about the management of trauma patients and the relevance
of weekly academic activity to the daily clinical practice. There are
two studies of the weekly academic activities which included the
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emergency medicine. It was reported in the research that involvement
in the simulation produces a greater effect on the behavior, skills, and
knowledge outcomes of the different participating residents [13].
The assessment of the residents and the feedback of the faculty
are considered to be an important element in the improvement of the
quality of medical training in United States. These successful programs
are used as a tool in order to understand and listen to the perspective
of trainees. As compared to the group in United States, there are a few
residents in Saudi Arabia who have the ability to evaluate the faculty
at least once in a year. The evaluation culture and the feedback can
be different for the residents of Saudi Arabia. It cannot be considered
as the major element in the residency training system [12]. However,
the initial data can facilitate in providing some discussion areas and
comparison for the future studies.

Development of emergency medicine in Saudi Arabia and
Canada
In Saudi Arabia, an increase in the utilization of the emergency
departments results in overcrowding. The citizens of Saudi Arabia have
free medical care with a network of primary center of healthcare with the
developing emergency care service [16]. Similarly, a research of Canada
was carried out to identify the current condition of the emergency
medical services along with the focus on the barriers. The research
identified that there is a need of additional research education in the
emergency medicine services [15]. Similarly, the Saudi study identified
that the emergency departments are non urgent which can result in
increasing the waiting times and delaying the interventions for the ill
patients [16]. Conversely, there is a need to create an infrastructure
for the advancement of the Canadian emergency medical services.
In addition, the complications of the involvement of the emergency
medical services must be addressed [15]. The research in Saudi Arabia
explored the trends of using the emergency department over a period
of three years. It was identified that the number of visits is increasing
by 30% and 60% of the patients are sent to the hospital with the non
urgent conditions. These further results in increasing the length of stay
and many patients experience to visit the emergency department [17].
The Canadian research has been designed as the initiating point for
the increased consensus driven methodology and gives an important
direction for the round table discussions and survey. The research
of Dainty et al.[15] had the strength of initiating a wide initiative
including the national research agenda with the research methodology
of qualitative research. This research has resulted in providing the
various perspectives.
There is an increase in the evidence of development of emergency
medicine in Saudi Arabia. It is necessary to examine the factors which
affect the preferences of the patients for going to the emergency
department with the non urgent problems [18]. Dainty et al.[15]
has conducted the research to identify the Canadian experiences
and perceptions which serve as an important stage in the building
of research agenda for the emergency medical services. Similarly,
different middle east studies identified that the emergency department
care can be affected by younger age, unavailability of the physician or
the healthcare source, and the negative point of views about the care
providers [19,20].
However, all of these factors cannot be generalized according to
the unique types of the Middle East healthcare system. It has been
suggested that the emergency medication system can be advanced by
increasing the trust of patients in the different primary care services,
providing the 24 hours quality care to the patients and advancing the
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system of laboratory investigations for the patients [21]. The study
of Dainty et al.[15] contained a rigorous approach to conduct the
qualitative data collection by including the analysis and interviews
without any affiliations and ties to the emergency medicine clinical
research community. It has further focused on analyzing the emerging
themes in comparison with the predefined framework. The sample of
this research was selected from a large group of individuals which have
been involved actively in the research.

Limitations
The most important and significant research constraint in
conducting the study is time. Another major constraint in the review
includes the financial resources.

Discussion
Healthcare procedure and measurements in USA
The centre for disease control and prevention (CDC) has indicated
that there is an increase in the demand of emergency services in the
United States. The data of year 2009 has identified that there have been
124 million visits of emergency department by the patients which is
higher as compared to year 1996 in which the number of visited people
was found to be 90.5 million. There was an average of 42 visits in the
100 people as compared to the 35 visits per 100 people in the year 1996.
There is greater increase in the emergency services of the elderly people
because their number of visits per 100 people is 60 [21]. This condition
is not due of the lack of primary care because majority of the people are
required to be consulted in the emergency department. Many of the
procedures and systems are being used for providing the emergency
healthcare in the United States.
The root cause analysis is a technique which is used in engineering
and it is similar to the technique of critical incident [22,23]. It is an
investigation and problem solving approach which is mainly focused
on the identification and understanding of the underlying causes of an
event and the potential events that can be intercepted. The root cause
analysis is performed in all the sentinel events in the United States,
on the basis of the results of analysis, the organization is required to
develop and carry out an implementation of the action plan in order to
decrease the future risks and events [24].
The use of a qualitative process indicates that the main of root cause
analysis in to identify an underlying cause of a healthcare condition by
focusing on the enabling factors, latent conditions and the situational
factors. Those people who are involved in a process of investigation ask
different questions to the patients or the family members. The answers
related to all of these questions facilitate in the identification of the
causes of problems and the different safety barriers so that the similar
problems can be easily prevented in the future. It is also important to
consider that the events are immediately prior to the factors which
result in causing an incidence [25]. The last step of the traditional root
causes analysis in the development of recommendations for the process
improvement on the basis of the findings of investigations [25].

Healthcare procedure and measurements in Canada
The combination of increased numbers of the admitted patients
and an increase in the patient volume in the emergency departments
results in increasing the time of stay in the department. An appropriate
explanation of the patients who are looking for the emergency
department medical care can result in understanding the function
and use of emergency procedures and medicine [26,27]. Many of the
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authorities have been developed in Canada to develop the policies
of improvement of healthcare in the emergency department. The
collection of population based data has proven to be helpful in providing
the quality health care because it facilitates in the identification of the
prevailing trends of various health conditions in the population [28].
The triage acuity diagnosis, score, and the chief complaint of the
patient are the important elements which facilitate in characterizing
the illness burden in the emergency department of Canada [29].
The Canadian Emergency Department Information System and
the Canadian Emergency Department Triage and Acuity Scale are
included in the national standards for the data elements. Various
diagnostic lists have been developed in the other countries and they
facilitate in providing the quality health care [30]. In addition, there
are no diagnostic lists present in Canada which can be used easily in
the real time [31].
The 10th revision of the International Classification of Diseases
(ICD) with enhancement of Canada consists of 14203 diagnoses
and it is known as the gold standard for the diagnostic coding. The
use of complete ICD list in the real time emergency departments in
not practical or cost effective. In Alberta and Ontario, the Canadian
Institute for Health Information (CIHI) needs professional coding of
the visits by using the complete ICD-10-CA. However, there are a few
health information managers in Canada which provide an important
barrier for the implementation of the health policy across the country
[32]. The coding of emergency visits by using the retrospective charts
must be reviewed and it facilitates in providing efficient healthcare to
the patients. Gorelick [31] identified that many of the diagnoses are
obtained from the administrative and the clinical sources which fall
under the diagnostic group.
A diagnostic short list has been developed with about 837 items and
it is the subset of complete ICD-10-CA. These lists have been developed
by the expert consultation of the emergency medicine physicians
across the Canada. In addition, the healthcare professionals have been
working with the representatives of ICD and CIHI in order to ensure
the widespread adoption. There was no standardized Canadian list
previously [31]. Many other countries including France and Australia
have developed their own specific lists of emergency departments [32].
These lists significantly overlap with each other and they are
also different in a substantial manner by rendering the unique style
to their needs and national settings. Many of the countries are also
developing the emergency department specific shortlists of diagnosis
which are according to the needs of participants and the population.
The Canadian Emergency Department Diagnosis Shortlist (CEDDxS) is the initial emergency department diagnosis list which has been
specifically developed for the Canadian emergency departments [32].

Healthcare procedure and measurements in Saudi Arabia
The emergency medical services in Saudi Arabia are being provided
effectively by paramedics. The primary task of various paramedics is
to cover the distance between the emergent conditions and patients,
no matter how complicated the track shall be. It is thought to be a
hard expedition which causes numerous difficulties. The answer to
the traffic congestion question which causes numerous hurdles for
paramedics is thought to be right which indicates to the fact that the
congestion of traffic often interfere with the paramedic efficiency. In
various countries, few reports indicate that there are street violence,
insurgencies, riots and strikes which tend to block the roads and
interfere with the paramedics working. Conversely, the congestion of
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traffic is overwhelmed in Saudi Arabia with heavy traffic and numerous
different accidents such as VIP movements, traffic regulations brunt,
signals, road repairs, and accident, police vigilance points to examine
relevant papers, that tend to make the movements extremely hard and
often interfere with the emergency medicine personnel performance
comprising of paramedics and also endanger the patient’s life [4].
The road accident sites are usually overcrowded with victim’s
relatives, friends, bystanders, and onlookers. Such kind of congregation
is a huge cause for delay in the paramedic working. This response
indicates that the queries related positively indicating the fact that
smooth duty discharge by various paramedics is hard3. Moreover,
it often causes risk and suffocation to the victim’ life because of
hypercapnia and asphyxia-related hypoxia. On the query of the
association between the health professional’s efficiency, paramedics’
failures and administrations of EMS, the responded gave a positive
response. However, in this subject the health care providers are
considered to possess sound knowledge, but, the EMS is a matter of
experience and training in both the advance and basic procedures of
life support in which the providers are not competent enough [3].

Conclusion
The government of Saudi Arabia has an aim to improve the
healthcare system of Saudi Arabia and they want to provide the people
with improved care. The services in Saudi Arabia are improving
these days in a remarkable manner. There is a need of improvement
of emergency condition in Saudi Arabia as compared to the United
States and Canada. The root cause analysis is an important technique
which is being used in the United States. Canada has developed its own
diagnostic list which serves to be an instrument for the development of
diagnosis of disease.

Recommendations
When the training of emergency medicine is initiated in Saudi
Arabia, there are certain areas which need improvement in the
development of the emergency medicine. It includes the execution
of the equipped simulation laboratories in the emergency medicine
residency program with an opportunity for the trainees to carry out
the procedures that are not common and conduct the resuscitation in
the management of difficult cases. Moreover, it is appeared that the
accessibility of the residents to various ebooks, journals and media
must be increased. It is further believed that the faculty development
must be increased to enhance the interest of faculty, faculty must be
educated regarding the bedside teaching and the feedback process must
be increased.
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