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ABSTRACT 
Wesley M Rohrer, PhD


EMERGENCY EARLY RESPONDERS AND EMS TRANSITION IN SAUDI ARABIA: PROPOSED MODEL FOR SYSTEM IMPROVEMENT

Broog Alsadhan, MPH
University of Pittsburgh, 2015


Road traffic accidents (RTAs) are not thought of as unavoidable random occurrences or “accidents” anymore. Public health practitioners deem RTAs preventable and predictable since they are usually caused by avoidable and anticipated human behaviors. Although prevention of automobile crashes showed huge success in road traffic injury control history, RTAs are still considered a major public health concern globally. In Saudi Arabia, injury is the leading cause of mortality. The number of registered vehicles is continuously expanding all over the world and in Saudi Arabia. The rise in demand for emergency medical services (EMS) in Saudi Arabia is associated with increasing number of RTAs. This escalation of RTAs is of profound public health significance and has been considered by the Saudi government, but little improvement was made. EMS in Saudi Arabia faces a number of issues. One issue is the lack of effective trauma systems. Trauma is the number one killer in Saudi Arabia, yet the country lacks sufficient trauma centers. One significant component of trauma system is pre-hospital care, where first responders drive to the scene, assess patients, and transport them to the hospital emergency department (ED). Since EMS is a timely service that requires prompt response, the handover of patients from paramedics to ED clinicians is very critical and requires a lot of attention. In Saudi Arabia, the EMS response time is affected by a number of factors including the lack of sufficient communication at both ends (EMS, and hospital staff), clear guidance, standardized protocols, and regulations. Patient handover is considered a “high-risk” process, and is associated with serious adverse events. Therefore, good communication between ambulance staff and ED clinicians is required. In this paper, I will discuss patient handover models and compare them to the model used in Saudi Arabian EDs, in order to design and recommend a patient transition model that improves the EMS process in Saudi Arabia.
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[bookmark: _Toc301126257]1.0 Introduction
The rise in demand for Emergency Medical Services (EMS) in Saudi Arabia is associated with increasing number of road traffic accidents (RTAs). This high demand along with the escalation of RTAs have been considered by the Saudi government, but little efforts were made to improve the situation. [1] EMS in Saudi Arabia faces a number of issues. One major issue is jammed roads especially in large cities, like Riyadh, Jeddah, and Makkah. Clogged streets and highways negatively affect emergency medical services causing ambulances to stay in traffic for very long time. In addition to blocked roads, drivers often don’t respond to EMS cars’ siren and flashing lights. Teenage drivers, however, respond. They dangerously chase EMS vehicles as they go through red lights and intersections. The second issue is low utilization of resources. Riyadh city has only 14 ambulances and less than 30 emergency medical technicians (EMTs), whereas South Carolina, for instance, has 478 ambulances and 2,542 state certified EMTs. EMS providers in both areas serve about 4 million people. [2] Therefore, volunteers or police officers transport most emergency cases in Riyadh. The third issue the Saudi EMS is encountering is the lack of effective trauma systems. Trauma is the number one killer in Saudi Arabia. Yet the country lacks sufficient trauma centers. One significant component of trauma system is the pre-hospital or post-crash care, where first responders drive to the scene, assess patients, and transport them to the hospital emergency department (ED). Since EMS is a timely service that requires prompt response to life threatening traumas, the handover of patients from paramedics to ED clinicians is very critical and requires a lot of attention. In Saudi Arabia, the EMS response time is affected by a number of factors including: lack of sufficient communication at both ends (EMS, and hospital staff), lack of clear guidance, standards, and rules. In fact, the handover process is often left to the team’s common sense. [2] Patient handover is considered a “high-risk” process since it is associated with serious adverse events. Therefore, clear and timely communication between ambulance staff and ED clinicians is highly needed. [3] In this paper, I will assess and discuss patient handover models and compare them to the model used in Saudi Arabian EDs, in order to design and recommend a patient transition model that improves the EMS process in Saudi Arabia. 
[bookmark: _Toc301126258]1.1 Public Health Relevance
Public health practitioners deem road traffic accidents (RTAs) preventable and predictable since they are usually caused by avoidable and anticipated human behaviors. RTAs are not thought of as unavoidable random occurrences or “accidents” anymore. Risk-taking behavior and poor judgment along with inexperience in driving are all believed to be controllable through education and more effective law enforcement. [4]

Although prevention of automobile crashes showed huge success in road traffic injury control history, RTAs are still considered a major public health concern globally. In fact, they are the eighth leading cause of death worldwide and the leading cause of death among youth and young adults (15-29 years-old). Today, 1.24 million individuals die on the worlds’ roads each year. 50% of these deaths are vulnerable road users (pedestrians, motorcyclists, and cyclists), while only 28 countries have effective comprehensive road traffic laws. [5] 
Although not all RTAs are fatal, they may leave individuals with permanent disabilities along with psychological traumas that result in massive economic burden on victims’ families and governments. 

In Saudi Arabia, injury is the leading cause of mortality. RTAs killed approximately 40,000 and injured 290,000 individuals between the years 1995 and 2004. Therefore, RTAs is a major cause of financial expenditure in the ministry of health (MOH) of Saudi Arabia, where it is estimated that 174 million U.S dollars (652.5 million Saudi riyals) were spent by the MOH on RTAs’ victims for healthcare services in the year 2002. [6] Traffic studies in Saudi evaluate the annual loss due to traffic accidents to be 5.6 billion U.S dollars (21 billion Saudi riyals), about 4% of the country’s income. [7] Current trends predict more deaths and thereby more spending. The number of registered vehicles is continuously expanding all over the world and in Saudi Arabia. However, Al-Naami et al. in a study calling for an agenda for action regarding trauma care systems, mentioned that road expansion in Saudi Arabia is random, and road traffic development lacks proper planning.[1] These factors lead to the sudden steep increase in RTAs, which in 2012 increased by 35% to reach 10,402 deaths. [8] The death rate due to traffic accidents is 29 deaths per 100,000 population, or one death and four injuries every hour, which is very high compared to other countries. [1, 7] It is more than double RTAs death rate of the U.S. [9] 

The real problem is not only the high death and injury rates reported, but also the fact that these numbers are substantially underestimated. According to a recent study done to predict in-hospital deaths of RTAs victims in Saudi Arabia, Alghnam et al. revealed that the Saudi Department of Traffic’s method in counting fatalities is different from global standard. The global standard includes deaths within 30 days of the incident, while Saudi Department of Traffic only counts deaths that occur at the scene or while the victim is being transported. Therefore, fatalities of post-hospital admission are never considered RTAs deaths in Saudi. [9] 


[bookmark: _Toc301126259]2.0 Pre-Hospital Care System
[bookmark: _Toc301126260]2.1 Pre-hospital Care System and Emergency Medical Services (EMS)
Pre-hospital care also known as the post crash response consists of the urgent medical care provided to patients at the scene of injury, within the ambulance or other transporting vehicle until patients are transported to the emergency department (ED) of a hospital. Post crash response in particular starts from extracting victims from vehicles or in vicinity of the accident. [10] Pre-hospital care is a series of interventions that start at the incident scene and end at the hospital. It is a part of a larger system, which is known as trauma system. Pre-hospital care provides an urgent care that requires timely appropriate medical attention to save lives or minimize permanent disabilities. Improvement in patient care outcomes is associated with improvements in pre-hospital care system. [11] The World Health Organization (WHO) encouraged countries in its 2011 global plan for road safety to implement five pillars: 1) road safety management 2) safer roads and mobility 3) safer vehicles 4) safer road users and 5) pre-hospital or post-crash response. [10] 

Pre-hospital care is a remote critical care triage process, where Emergency Medical Services (EMS) and care are received before reaching the hospital. [12] However, two EMS models are followed in the world. One, known as Franco-German model, brings the hospital to the patient, where most of the patients are treated at the site of incident. While the other model, Anglo-American, brings the patient to the hospital, where patients are transported to the hospital emergency departments as promptly as possible. The former is based on “delay and treat” philosophy whereas the later is a “load and go.” [13] Although both are considered successful EMS models, outcomes cannot be easily compared given the fundamental difference in their operational methods. 

The primary aim of EMS is to prevent unnecessary mortality and long-term morbidity by providing timely critical medical care to acutely sick patients. [13] The role of emergency medical providers is very crucial. It affects patient’s journey from the point of impact to hospital discharge. Therefore, EMS providers are always under the pressure to develop and maintain skills of quick and effective decision making with limited information. [12]

[bookmark: _Toc301126261]2.2 Trauma Care System Components
Trauma care system is a complex structure for care that includes pre-hospital care and emergency medical services along with other components. It starts with prevention measures and continues through providing community-based support services.

A typical trauma care system is a structured, coordinated production to provide care to injured patients within a defined geographic area. The system includes: injury prevention, pre-hospital care, hospital care, early rehabilitation, system administration, trauma care education and training, trauma care assessment and quality improvement, and society support. [1] A trauma system success is dependent on support of healthcare service providers, local public health systems and public policies. It is a nationwide injury response network that requires appropriate and timely integrated care to achieve the following goals:

· Decrease trauma severity and incidence
· Ensure optimal, equitable, and accessible care for the injured
· Prevent deaths and disabilities
· Maintain efficient quality care
· Ensure resource availability at designated facilities [1] 


[bookmark: _Toc301126262]2.3 Pre-Hospital Care In Saudi Arabia
[bookmark: _Toc301126263]2.3.1 Background 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In Saudi Arabia pre-hospital care along with rehabilitation are considered suboptimal, not to mention the deficiencies in prevention, transportation, communication, and public education. [1] The Saudi Ministry of Health (MOH) along with other governmental hospitals provide 24-hour emergency care services at their emergency units; however they rely on the Saudi Red Crescent Society (SRCS) to provide first aid to trauma victims at the scene and transport them to hospital emergency departments. [14] 

The SRCS provides the formal pre-hospital services throughout the country by utilizing only 165 ambulance stations. [15, 16] Therefore, only few patients are being transported to the hospital via SRCS’s ambulances. Instead of proper emergency transportation, police officers and volunteers transport most trauma victims in Saudi Arabia. Although trauma is the leading cause of death and disability in Saudi, the country lacks appropriate trauma centers. EMS as an essential part of trauma centers is very limited in the Kingdom of Saudi Arabia due to limited numbers of EMS centers and employees. In the city of Riyadh, the capital of Saudi Arabia, only seven SRCS emergency stations are operating with fewer than 30 emergency medical technicians (EMTs). [2] Accordingly, the city of Riyadh has “poor” access to pre-hospital services as stated in a study comparing pre-hospital services in Abu Dhabi with services elsewhere in the Middle East. [16] The Saudi MOH has published statistics indicating that more than 50,000 emergency cases in Riyadh were transported by police and volunteers vehicles in the year of 1999, which represents half of emergency calls in Riyadh of that year. [2] 

In an attempt to check recent statistics from the Saudi Red Crescent Authority, the author found that their website (www.saudiredcrescent.com) is absolutely outdated, and has no statistical information available. The home page has a banner that says, “Welcome back” to the late King Abdullah, who passed away on January of this year. [17] Moreover, the latest news was from the year 2010. However, the International Federation of Red Cross and Red Crescent Societies website has a link to another Saudi Red Crescent Authority website (www.srca.org.sa), which is to some extent updated, but never appears in online search engines. Even that website has no statistical information on EMS stations, emergency calls, or trauma incidents. In contrast, other Red Crescent Societies in the region, for example Qatar Red Crescent, has user-friendly updated websites that provide statistical information in yearly reports regardless of their subordinate role in each country. Whereas the SRCS plays a primary role in Saudi EMS, yet it fails to provide appropriate services even at the level of public awareness programs. Educational campaigns seem to be ineffective. In a survey published in 1998 by the SRCS, only 3% Saudis know the correct emergency phone number for SRCS; i.e., 997. However, 70% believe that the number is 911 assuming that the EMS system is similar to the one of the US, and the rest are unaware of the correct number. [1] This is a public awareness problem that could be easily corrected by health promotion and awareness campaigns.
[bookmark: _Toc301126264]2.3.2 Finance and Legislation
RTAs lead to serious depletion of social capital, including the loss of qualified workforce as most victims are Saudi males of working age. In 2005 traffic data, 50% of RTAs victims where below the age of 30. [18] Casualty, emotional distress, property damage, medical care, and rehabilitation services are all included to estimate RTAs economic impact. Traffic studies indicate that Saudi Arabia loses 4% of the national income on RTAs expenses annually, i.e., 5.6 billion U.S dollars (21 billion Saudi riyals). Therefore, trauma is recognized to be a leading driver of healthcare expenditure and years of potential life lost.

As of today, road crash victims occupy one-fifth of MOH hospital beds, many of which require long term, high maintenance and expensive care. Nearly 74% of RTAs in Saudi Arabia result in hemiplegia, paraplegia, or quadriplegia, which demand life-long rehabilitation care. According to the MOH’s annual book of health statistics, approximately 8.5% of emergency departments’ visits in 2013 were due to injures and traumas. Total emergency cases, including diseases, injuries, obstetrics & gynecology, at the MOH hospitals appear to be the highest in Riyadh compared to 19 major cities. Moreover, 185,635 cases of car and road traffic accidents in Saudi Arabia were recorded in 2013. Of these incidents the SARCS ambulance carried only 83,731 cases; that represents only 45% of all RTAs with injuries. [19] Recent estimations predict more than 4 million traffic accidents will occur annually by 2030 if the current trend continues in Saudi Arabia, likely resulting in a higher rate of traffic accidents per capita. [7]
[bookmark: _Toc301126265]2.3.3 Challenges to the Trauma Care System in Saudi Arabia
The challenge of establishing an appropriate pre-hospital care, EMS, and trauma care system in Saudi Arabia is massive. The effectiveness of the system is affected at so many levels starting from prevention to emergency response time to early rehabilitation. In order to prevent or at least reduce RTAs, the government efforts must focus on three main aspects that are known to cause RTAs: human factors, vehicle conditions, and environment and road conditions. A major road traffic system known as “Saher” was implemented in 2010 to control drivers’ extreme behaviors, such as over speeding and violating traffic signals. The system showed significant decline in number of accidents. However, other programs and campaigns to re-educated drivers have failed due to ineffective strategic plans.[1] Also, vehicle and road conditions are managed to minimum mandatory standards. 

The second challenge for the EMS is insuring proper transportation of RTAs victims from point of impact to the hospital. This part of the trauma care process is considered the “golden hour” for successful patient care. Clogged streets and highways prevent EMS vehicles from arriving to the accident location at the first place, and transporting the patient promptly to the nearest hospital. 
In patient transportation blocked roads aren’t the only problem, but also the public’s reaction to an on-duty EMS vehicle is very cold. Drivers often don’t respond to EMS cars’ siren and flashing lights. They usually assume that the ambulance has no patients on board, and that the driver is just playing with the lights to get out of this traffic. Teenage drivers, however, respond differently. They dangerously chase EMS vehicles as they go through red lights and intersections. That makes the transportation of critically injured patients even more challenging. In a life-threatening situation, the care provided at the scene until a successful handover to hospital staff is known to be very significant for patient’s survival and outcome.[1] The “golden hour” has to do with the length of time in which the patient was transported to hospital. The transition of the patient between paramedics and hospital staff needs to be done promptly and correctly. This is where the major challenge lies. Effective trauma care transportation requires a highly trained team that extracts victims from vehicles appropriately, transports to hospital promptly, and hands over patients to hospital staff accurately and safely. The last step, the handover, depends highly on adequate communication skills, which are poorly regarded among Saudi paramedics. A quantitative study on paramedics’ barriers in Saudi Arabia showed that confidence and trust are non-existent between paramedics and hospital staff. Staff in higher levels (e.g. physicians) along with patients lack trust in non-clinicians’ (e.g. paramedics or EMTs) competencies in managing pre-hospital care and delivering accurate patient information. [20] Lack of confidence in paramedics’ abilities may be due to unsuccessful experiences in the past that indicate weak training and education programs. 
[bookmark: _Toc301126266]3.0 Patient Handover and Communication
[bookmark: _Toc301126267]3.1 Background
When the pre-hospital team transports RTAs victims or other acutely injured patients to the hospital caregivers, they need to orchestrate patient care under extremely stressful circumstances, where the need for effective communication becomes especially critical. 

Handoffs or clinical handovers are defined as “the transfer of information, professional responsibility, and accountability between caregivers within the overall system of care.” [21] Proper information transfer is essential for patient safety. There is always a sender and a receiver in communication. The sender encodes an idea into a message and transmits it to the receiver, who decodes it back into the original idea. In organizations, communication is either one-way, in which the information is written, or two-way, where the information is exchanged like in emails, phone calls, or conversations. In a two-way communication, the receiver confirms receiving and understanding the message, and “closes the communication loop.” However, in a one-way communication, the possibility of misinterpretation the idea and misunderstanding the message is very high. [22] During handovers, the communication loop remains open due to unclear message transmission methods, and unidentified receivers. 

At the ED different types of handover exist. Shift handovers occur when information and responsibility are transferred between clinicians of the same discipline across duty periods. Whereas, in interdepartmental and interorganisational handover, information and responsibility are transmitted between individuals of different professional backgrounds that may lack regular working relationships (e.g. paramedics and physicians) that makes transfer prone to medical errors. [23] Pre-hospital-to-hospital handover is an example of the latter, where not all information transmitted by EMS personnel is effectively communicated to emergency department clinicians. [24] Factors that lead to inadequate handovers, other than these mentioned, are an increasing number of inexperienced staff joining the workforce, staff of different nationalities that speak different languages, variation of education and training programs among staff, and most importantly unclear process of handover communication, multiple distractions, poor documentation, and the lack of handover skills. [3]
[bookmark: _Toc301126268]3.2 Patient safety and Quality Improvement
Transfer of information, handover, in healthcare has considerable effect on patient safety and patients’ quality of care. [21] Inadequate handovers are perceived as a patient safety hazard worldwide. The Institute of Medicine in the USA revealed that one of the leading causes of medical errors in the emergency departments (EDs) is ineffective handover. [3] Impaired handover has been shown to result in medication errors, treatment delays, repetition of assessment, avoidable readmission, increased costs [3], test duplications, patient complaints, providers’ job dissatisfaction and difficulty in identifying the patient described in handover [23]. 

An analysis done by the Joint Commission for Hospital Accreditation in the USA showed that 70% of reported sentinel events were chiefly caused by communication failure. [22] Therefore, it is very necessary to create a common language spoken by all team members and an efficient processes of handover in order to improve the quality of urgent communications and to reduce the opportunity of adverse events.
[bookmark: _Toc301126269]3.3 Current Models
Poorly coordinated handover systems in EDs worldwide forced researchers to examine standardized structured models to be followed by clinicians and EMS personnel during transferring patients’ information to minimize errors. Therefore, the demand for a reliable, safe, simple, and universal handover process is likely to increase. 

Information exchanged during handovers is primarily verbal in nature, but it also includes written information. [23] A paramedic must take the leadership in handovers to convey patient’s information and make sure that the ED clinician receiving the patient has in fact received necessary and accurate patient’s information.  However, the literature showed limited evidence-based preference to compare the effectiveness among existing clinical handover approaches. [25]

One handover model is known as ATMIST, a handover tool for trauma patients and stands for Age-Time-Mechanisms-Injury-Signs-Treatments.[3] For trauma patients, paramedics at the point of handover are required to first state the patient’s age and name, then time of incident, followed by mechanism of injury, then list all injuries from top to toe, after that list patients’ vital signs, and finally announce treatment administered. [26, 27] If the patient’s condition is critical, paramedics must make pre-alert call to the receiving hospital to ensure proper reception of the patient. This call activates the trauma team, alerts laboratories and radiology staff, and prepares the emergency department for the critical case. [27] 

A similar model is IMIST-AMBO, which stands for Identification-Mechanism-Injuries-Signs-Treatment-Allergies-Medication-Background history-Other information. This model is an enhanced version of ATMIST. A study done in Sydney in 2012, showed that I MIST-AMBO demonstrates promise in improving the pre-hospital-to-hospital handover communication interface. It has improved ED handovers by providing greater volume of information per handover that led to improved comprehension and fewer questions from ED staff, which consequently shortened the handover duration. [28] 

Another structured communication model is SBAR (Situation, Background, Assessment, & Recommendations), provides a common predictable structure to the information developed by the Kaiser Permanente in the US. It starts by clarifying the problem, and then giving appropriate background information, followed by assessing the situation, and finally stating treatment recommendation. This method allowed personnel of various communication styles to interact effectively using a standardized language. [22] 

A modified model known as iSoBAR was developed and tested by Australians in 2009. As an acronym of (Identify-Situation-Observations-Background-Agreed plan-Read back),“iSoBAR” adds elements of leadership and clinical input to the original SBAR protocol. [25] Paramedics utilize leadership skills as they identify themselves along with the patient and make sure that the handover takes place in accordance to the hospital’s ED policy.
[bookmark: _Toc301126270]3.4 The need for Improvement
There is no pre-hospital-to-hospital handover protocol used in Saudi Arabia. In fact, the handover is left for the staff’s common sense in responding in an ad hoc manner. [2]

In an interview with a Saudi critical care nurse, who had worked at King Faisal Specialist Hospital and Research Center (KFSHRC) in Riyadh between the years 2003 and 2008, the author learned that handover of patients from paramedics to ED staff is very “chaotic” and unstructured compared to shift or interdepartmental handovers. However, if paramedics were employed by the hospital, she says, “the situation is very different,” since KFSHRC’s ambulance staff is well trained. They carefully follow a handover protocol, and most if not all of KFSHRC’s EMTs are North Americans, South Americans, British, and Australians, who have received their EMS education and training at accredited institutes in the United States, United Kingdom, and Australia. Therefore, the variation in communication and handover skills between KFSHRC’s EMTs and the Saudi Red Crescent Society (SRCS) personnel is quite high. When I asked how would you describe SRCS’s paramedics’ handover process, she said, “There is no process. They deliver patients without ambulance sheets or reports, and we start from there.” She explained, “Often times, patients arrive with obvious errors in basic EMT procedures, such as wrong connection of oxygen tank to the mask on patient’s face. SRCS’s EMTs come from a very different world, where they cannot establish any kind of conversation with ED staff.” It seems like simple questions asked by ED nurses frustrate EMTs. Therefore, ED nurses and EMTs end up not communicating at all. She continues in disappointment, “they don’t seem to understand what they are doing.” The impression they give is that their work is limited to delivering patients. She elaborated, “However, to be fair to the SRCS, I have heard that they recently have implemented a number of intensive training programs for paramedics in order to bridge the obvious gap in their practice.” 

While listening to her describing the process, I got the perception that the handover of patients is even worse than a “pizza delivery” process. When receiving a pizza, the receiver at least has some knowledge about the pre-delivery process (baking, boxing, and delivering). When receiving a patient via SRCS’s ambulance, however, the nurse gets very little pre-hospital information. Also, I sensed a detachment between paramedics and patients, which affects the dynamics of their work. 

Alanazi, in a study done in 2012, found that Saudi paramedics perceive mistrust by physicians and ED clinicians along with patients as a major barrier to their efficiency. [20] Lack of trust in paramedics’ competencies originates from previous failures in interfering with physicians, nurses, and patients.

The MOH recently published a thorough guideline for emergency departments that discusses ED policies and procedures in details. It explains patient triage processes, physicians’ orders and clinical procedures, and quality metrics and indicators. The book also provides several ED floor design options that provide lean workflow. However, it did not touch on communication aspects between paramedics and ED staff at all. [29]

The first college specialized in the field of emergency medical services in the Kingdom of Saudi Arabia, Prince Sultan Bin Abdulaziz College of Medical Services, was established only in 2009. Although training and education are very important in improving communication among EMS personnel, a structured standardized handover protocol must be adapted in Saudi Arabia to insure safe transition of patients from the pre-hospital setting to the hospital context. 

[bookmark: _Toc301126271]4.0 A Model to Improve Emergency Care Handover
[bookmark: _Toc301126272]4.1 Introduction
Due to the fact that most healthcare professionals in Saudi Arabia are expatriates, communication between staff is quite a challenge. Nurses particularly are of different nationalities. Few of them are Saudis, while the majority comes from the Philippines, Sri Lanka, India, Indonesia, Malaysia, Korea, Australia, the United States of America, the United Kingdom, South Africa, Egypt, Sudan, and Syria. The only common spoken language is English, but it is spoken in so many different accents that are not comprehensible. In MOH hospitals in Riyadh, 60% of male and female nurses are non-Saudi, and 70% of male and female physicians are non-Saudis. In some regions however the percentages are very extreme, for example in Aseer and Jazan, southern region of Saudi Arabia, 80% of physicians are non-Saudis, and in Ha’il, northern region, 96% of physicians are non-Saudis. The total proportion of non-Saudi health care providers at MOH hospitals and facilities is 44.2% in 2013. And the total proportion of non-Saudis within health manpower at other governmental hospitals and facilities is 61.1% in 2013 as illustrated in Table.1. Also, in private sectors in Riyadh, 97% of employed physicians are non-Saudis, and 98.9% of nurses are non-Saudis. No female physicians in private hospitals in Hafr Al-Baten, Bishah, Najran, Jazan, Ha’il, Northern region, Al-Bahah, Al-Jouf, Qunfudah and Tabouk. In fact the trends have shown that the number of non-Saudi nurses and physicians working in private sectors in Saudi Arabia has significantly increased in 2013. In general, across all healthcare sectors in the Kingdom (MOH, Governmental, Private) the proportion of non-Saudi physicians is 77.6% and of non-Saudi nurses is 65%. [19] 






[bookmark: _Toc426723716]Table 1: Percent of non-Saudi physicians and Nurses in Governmental Healthcare Hospitals and Facilities

	Governmental Healthcare
 Hospital or Facility
	Percent of non-Saudi Physicians
	Percent of non-Saudi Nurses

	Saudi Red Crescent Society (SRCS)
	65%
	-

	Royal Commission Hospital
	92.7%
	96.3%

	ARAMCO
	45.5%
	90%

	Armed Forces Hospitals
	55.2%
	91.2%

	National Guards Medical Services
	43.8%
	91.3%

	Ministry of Interior Medical Services
	44%
	97.7%

	King Faisal Specialist Hospital and Research Center (KFSHRC)
	50%
	88%

	King Khaled University Hospital in Riyadh
	41.8%
	96.8%

	King Abdulaziz University Hospital in Riyadh
	52.9%
	100%





Shortage of local health care professionals in the Saudi health care system indicates an unstable workforce, where high turnovers affect communication. Also, different cultural and linguistic backgrounds among emergency department staff and EMS personnel interrupt information transmission. Shortage of local staff, cultural background variations, along with the lack of standardized protocol of handing over critically ill patients, who need prompt care, generate an insufficient system that is prone to errors. Therefore, the Saudi EMS system needs to: 1) establish communication and leadership training programs. 2) implement a comprehensive standardized handover model across all hospitals. 3) optimize the handover system by incorporating an error-proof techniques.



Communication between EMTs and ED staff could be established via training and educational programs that are designed to bridge the gap that exists in practice. Saudi EMTs lack confidence in their work due to their poor training [20] so paramedics empowerment programs could also enhance communication. Emergency Medical Services courses must include and discuss leadership skills including communication. Leggio in a qualitative study published last year interviewed EMS providers from various nationalities working in Riyadh, Saudi Arabia. He found that EMS leadership skills are learned primarily from mentoring and on-the-job training, yet leadership skills need to be incorporated in EMS primary education along with continuing medical education and training. Leggio calls EMS licensing and credentialing bodies to recognize the deficiency in EMS training and take action to address it. [30]
 
Saudi EMS system must adapt a standard handover model in order to ensure a safe and sufficient transmission of information and responsibility between EMT personnel and ED staff. Also, this model must be enhanced by a technology that helps optimize the system.
[bookmark: _Toc301126273]4.2 Proposed Model
The model proposed in this paper incorporates the I MIST-AMBO handover model along with barcode scanning technology to insure a complete process. According to a study conducted in 2012, I MIST-AMBO handover protocol has improved ED handover process by providing greater volume of information per handover, less questions from the receiving staff, shorter handover duration. [28]

Patient handover requires “active listening” by receiving staff. As shown in various studies EMTs repeat verbal information several times, which results in information loss in EDs. Receiving personnel ask for information repetition to hear certain details again 92% of the time, and to clarify further treatment in 82% of the time. [31] Also, interrupted verbal communication during the handover leads to “information gaps” that affect patient length of stay (LOS) as the ED physicians spend so much time bringing essential pieces of information together. A study shows that each information gap extends LOS by one hour. [23] While this time could be easily saved by active listening and receiving patient information in a structured format that takes only 20 to 30 seconds. The barcode scanning system is to be utilized in this proposed model not to track patients – although that might be deemed necessary – but to make sure that the transmitted information has been accurately received. The barcode system crates an electronic trail that links patient information to EMT to ED staff, and serves as an electronic signature medium. After receiving the patient along with patient information, the ED nurse, as a recipient scans patient barcode to close the communication loop and confirm the completion of the handover process. 
[bookmark: _Toc301126274]4.3 How It Works
The current handover in Saudi EDs has no clear or reliable starting and ending points. The process is shown in the As Is Flowchart below (Figure. 1). It starts with the arrival of patient to the ED, where the EMT gets the patient out of the ambulance and walks into the ED to find a nurse. EMT then transfers patient from ambulance stretcher to hospital stretcher. The nurse assists EMT in this process as she/he starts assessing the patient and activating necessary teams. The nurse simultaneously asks the EMT questions in regards to patient’s vitals, mechanism of injury, and administered treatment. Those questions are often not fully answered. EMT hands over the ambulance sheet, if available, to the nurse. The Saudi MOH requires EMS staff to wait until ED clinicians fully assess the patient and come up with a diagnosis. That is just in case the patient needs to be transferred to another hospital. Therefore, EMT stays until that process is completed, which takes on average about 15 minutes (S.D. = 8.45min). Studies show that there is no need for EMS staff to wait since more than 95% of patients end up staying in the same hospital. [2] More effective communication in the handoff process should reduce this inefficient use of EMTs time.
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[bookmark: _Toc426723719]Figure 1: Current Pre-Hospital-to-Hospital Patient Handover Process Flowchart

The proposed (To-be) model, on the other hand, starts and ends with clear steps. The flowchart looks longer than the current flowchart because the process starts before the patient’s arrival to the hospital. It starts when the patient is withdrawn from the car accident scene and placed in the ambulanced stretcher inside the EMS vehicle. After patient assessment, the EMT enters patient IMIST-AMBO information into standardized form in online software that is used across all trauma system components (EMS, Hospitals, and Trauma Centers). The software automatically alerts the designated hospital as the EMT enters the ambulances destination. This software is built to generate barcodes for patients, and the ambulance is equipped with a portable bracelet barcode printer in addition to a normal printer. After the EMT enters patient information, EMT prints-out a bracelet and a barcoded IMIST-AMBO form. The barcode on the bracelet is identical to the barcode on the form, when scanned they both show the IMIST-AMBO electronic form of the patient on the online system. EMT places bracelet on patient’s wrist, while keeping the paper form ready to be handed over to the nurse. Upon arrival to the ED, the EMT pulls stretchers out of the vehicle towards the pre-assigned nurse. While the patient is still on ambulance stretcher, EMT takes the leadership by identifying himself/herself along with the patient to the nurse and other ED personnel. The EMT follows IMIST-AMBO protocol by Identifying patient, stating Mechanism of injury, Injuries, Signs, vitals and Glasgow Coma Scale (GCS) score, Treatment and trends, Allergies, Medications, Background history and Other (social) information. ED clinicians must be trained to keep hands off patient and eyes on EMT to ensure receiving information without interruptions. This eye contact should not take more than 30 seconds. EMT answers questions asked by ED staff. Then hands over the IMIST-AMBO form to the nurse, and makes sure that the transmitted information has been received by waiting to hear it confirmed by the nurse. After that the EMT transfers the patient from ambulance stretcher to hospital stretcher allowing the nurse to take an extra look at the form and ask further questions. The nurse now, as the patient recipient, does not touch the patient until he/she scans both EMS barcodes on the IMIST-AMBO form and on the patient wrist in order to provide closure to the handover process. By scanning both barcodes, the nurse confirms receiving patient information and responsibility. This process is demonstrated in Figure.2.
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[bookmark: _Toc426723720]Figure 2: Proposed Pre-Hospital-to-Hospital Patient Handover Process Flowchart

The use of the barcode technology in this model is to expedite the process and to avoid information loss during patient transition process. A number of studies showed that information loss in EMS handover significantly affects patient care. A study conducted in 2009 to examine information loss of trauma patients showed that out of all transmitted information from EMS personnel 70% was actually received by ED clinicians. [24] Therefore, the barcode system in the proposed model preserves patient information by securing IMIST-AMBO inputs into an online system linked to hospital patients’ records electronically. The online software, although linked to hospitals’ electronic records, operates independently. While running parallel to hospital patients’ records system, the online software establishes a separate EMS electronic record that could be used in national health surveillance systems. 

It is important to understand that the barcode system does not substitute for the fundamental verbal communication between EMTs and ED staff. The barcode facilitates the transition, reduces errors, eliminates “information gaps,” and establishes baseline data for quality improvement studies. 

To speed up the process, the barcode reader should have the capacity to read the barcode label in all directions and doesn’t require laser beams to be perfectly lined up perpendicularly on the label. Also, barcode scanners specifically designed for healthcare industry are wireless and made of antimicrobial plastic that withstand constant alcohol swipes. 

The barcode-IMIST-AMBO is uniquely designed to fit Saudi Arabian culture. It is very critical to implement intensive educational and training programs before considering this model. To ensure success of implementation, an interprofessional education should be considered. ED clinicians of all forms and positions, who act at some point as a receiver of trauma patients, need to participate in this training program as it focuses on behavioral changes in regards to attitudes. Most clinicians of high positions in Saudi healthcare organizations tend to lack the willingness to correct their attitudes towards other healthcare professionals. Healthcare clinicians and technicians need to understand that the mission of patient care is a shared mission, where collaboration and teamwork are highly required. The relationship between physicians and nurses, and between nurses and EMTs must not be based on “orders.” A study conducted in six hospitals in Riyadh showed that communication between physicians and nurses is poor, where communication issues stem from attitudes and traditions. [32] Also, inadequate cultural competencies among the Saudi healthcare workforce act as a barrier to effective communication. [33] Therefore, attitudinal change programs for Saudi physicians along with cultural educational programs for expatriate healthcare workers are necessary for full and effective implementation of the proposed model in the Saudi context. 
[bookmark: _Toc301126275]4.4 Limitations
It is the author’s understanding that the online software recommended for the proposed model does not exist. However, it should be feasible to design and implement such software. Online barcode generator software is widely used, but the idea of linking this software with hospitals barcode scanners and hospital systems maybe more challenging. However, technology increasingly seems to achieve what previously perceived impossible.

The second limitation is the lack of current studies that explain the Saudi EMS pre-hospital-to-hospital handover process. Most papers in the literature address time studies, location models, or dispatching systems of the Saudi EMS.



[bookmark: _Toc301126276]5.0 Recommendations and Conclusion
[bookmark: _Toc301126277]5.1 Recommendations

A comprehensive evaluation of the current Saudi EMS pre-hospital-to-hospital handover must precede the implementation of the proposed model. After a baseline assessment, the recommendation is to plan an intervention using SMART objectives (Specific, Measurable, Attainable, Relevant, and Time bounded). The goal is to increase efficiency of patient transition from EMS staff to ED clinicians among MOH hospitals in Saudi Arabia in order to improve emergency medical services and reduce RTAs mortality rate. This goal involves a large number of stakeholders including patients, ED staff, EMS staff, the Ministry Of Health, the Ministry of Interior, Saudi Red Crescent Society, Other governmental healthcare facilities and hospitals, and Private healthcare sector. The ministry of interior is the primarily governmental entity that deals with RTAs and manages emergency disasters and preparedness plans. 

The SMART Objective is to be implemented in hospitals in Riyadh, Saudi Arabia at three Emergency Departments. After assigning three EDs in Riyadh (MOH hospitals), and obtaining the appropriate paper work and approvals, the following plan is recommended.

Process Objectives:
· By December 1st of a given year, an observational study to assess the handover process will be conducted in 3 EDs in Riyadh (MOH hospital’s ED). 
· By December 1st of the same year, an IT team at the MOH will be assigned to develop the model’s online software.
· By May 1st, ED staff of the 3 ED hospitals along with EMTs in Riyadh who serve an area close to the assigned EDs will be trained on barcode-IMIST-AMBO handover model.
· By December 1st of next year, another observational study to assess the handover process will be conducted again in the same 3 EDs for comparison

Impact Objectives:
· By the end of the 1st observational study, the study team will evaluate at least 70% of handovers took place in the 3 EDs.
· By the end of designing session, the IT team will be able to test 100% of the developed software.
· By the end of training session, at least 50% of participants will be able to effectively use the barcode-IMIST-AMBO handover model.
· By the end of the 2nd observational study, the team will evaluate at least 70% of handovers.

Potential Outcome objectives: 
· After 6 months of using barcode-IMIST-AMBO model, ED handovers efficiency will potentially increase by 30%.
· After a year of implementing the model, ED handover errors will potentially decrease by at least 40%
· After 5 years, in-hospital deaths of RTA victims will potentially decrease by at least 40%

In order to evaluate the effectiveness of this proposed model, process and outcome measures must be assessed before and after implementation of the barcode-IMIST-AMBO model. Process measures to be evaluated are: mean handover-time, EMT waiting time, number of missing barcode scans, number of missing information. Outcome measures to be considered are: number of RTAs in-hospital deaths, preventable disabilities, patients’ complaints, EMTs and ED clinicians’ satisfaction scores, number of duplicated tests, length of stay.

If the model shows promising impact on EMS system, a national plan to implement the model in MOH hospitals across the country could be developed. 

In addition to training and educating EMS and ED staff, the public should be included to increase awareness of their powerful role in facilitating emergency medical services.
[bookmark: _Toc301126278]5.2 Conclusion
The Kingdom of Saudi Arabia is capable of improving emergency medical services through a comprehensive national plan that merges healthcare system with the ministry of interior system. Both systems are armed with skilled professionals and high-tech equipment. Annual healthcare expenditure shows that resources are available and the workforce can be trained to bring this plan into action. However, few obstacles could interfere with full implementation of the proposed model. Although Saudi Arabia is a high-income country, the current economical circumstance predicts massive loses in the Kingdom’s future revenues due to the oil’s price collapse. In fact, a budget deficit is expected to reach 20% of GDP this year. Also, organizational resistance may be experienced during the implementation process of this model. It is very common for healthcare institutes to resist change due to inflexible organizational cultures. Not to mention rigid bureaucracies at Saudi governmental agencies. Bureaucracy could be a serious barrier that hinders decisions for full implementation.
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