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  Abstract 

 

The advanced skill sets and abilities of paramedics and emergency medical services 

systems are increasingly being recognized as beneficial to the health system. In the case 

of ST elevation myocardial infarction (STEMI) the recommendation has been made to 

include prehospital care provided by paramedics.  This study evaluated the treatment 

timelines for both STEMI treatment protocols (i.e., PCI or thrombolytics) administered in 

a provincial emergency medical service system. Times were compared to the 

recommended treatment timelines to determine if the current system is meeting the 

recommendations. Defining success in meeting the recommended timelines is dependent 

on defining where the first point of medical contact occurs in the prehospital 

environment. Having this definition is important as EMS can either be successful in over 

90% of cases, or they can be successful in less than 75% of the STEMI cases.   

 Keywords: STEMI, prehospital thrombolytics, Paramedics 
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Preface 

 

 

As a paramedic practicing in the rural areas of Alberta I have developed a general 

interest in cardiology, participating on various committees focused on STEMI care. As 

the province of Alberta assumed EMS delivery, to develop a provincially administered 

EMS service, I saw the need and had the desire to create a study that aligned my 

professional interests with my desire to ensure that rural residents in Alberta have access 

to timely, efficient, and advanced emergency medical care with an evidence based focus. 

After all; 

 

“We cannot rely solely on rapid transport to definitive care due to the remote 

regions of our province.”  

 

– Alberta Health Services Emergency Medical Services 
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Chapter 1: Introduction 

Introduction 

 In 2009, Alberta Health Services assumed responsibility of emergency medical 

services in the province of Alberta. Although there has been a standardization of such 

items like uniforms or ambulance design, there remains differing specialized protocols in 

various regions of the province.  

 One such protocol that differs based on the where the patient resides is the ST 

elevation myocardial infarction (STEMI) treatment protocol. This study looks to address 

the differences in treatments, the research behind pre-hospital STEMI care, and provided 

evidence for future protocol and policy development.   

Background and Statement of the Problem  

The Canadian Cardiovascular Society makes recommendations for the treatment 

of ST segment elevation myocardial infarction (STEMI). Since the first publication of 

these recommendations, there have been updates, most recently in October of 2019, to 

continually improve the treatment of this serious type of heart attack. Among the 

recommendations, the Canadian Cardiovascular Society has set specific targets for the 

time in which specific treatment should be administered. The recommended timeline 

from first point of medical contact to reperfusion by primary percutaneous coronary 

intervention (PCI), formerly known as angioplasty with stent, has recently been increased 

from 90 to 120 minutes, while cardiac reperfusion using thrombolytic medication remains 

at 30 minutes (Wong et al., 2019). The Canadian Cardiovascular Society had recognized 

that the 90 minute timeframe is optimal, however the recommended 120 minute timeline 
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was selected to align with STEMI care when patient seek medical care through non EMS 

means. This 120 minute timeline was also selected to maximize the number of rural and 

remote patients that that can be treated through PCI (Wong et al., 2019) The most recent 

update also includes a recommended timeline for health care practitioners to obtain a 

diagnostic electrocardiogram within the first 10 minutes of patient contact.   

 Beyond the changes and additions to the recommended timelines, the most current 

update continues with the trend toward integrating prehospital care professionals, or 

paramedics, and Emergency Medical Services (EMS) systems into the care of the patient 

diagnosed with a STEMI. Particularly, recommendations are made to improve or 

decrease the time from diagnosis by paramedics in the field to time the patient receives 

reperfusion therapy in hospital or before arriving at the hospital. This may include 

initiatives such as bypassing the closest hospital in favor of a facility capable of advanced 

cardiac care and bypassing the emergency departments of these hospitals in favor of 

direct transfer to the catheterization laboratory for primary PCI (Wong et al., 2019).  

 Alberta residents are fortunate in that the provincially administered EMS system 

currently has in place protocols for paramedics to follow that specifically address STEMI 

care, as shown in Appendix A, B, and C. Unfortunately, the care that the patient receives, 

and the protocol that the paramedic follows is based on the geographic location of the 

patient at the time of the event. For patients who are in the North, Central, and Edmonton 

Zones of Alberta Health Services, a program called, the Vital Heart Program, shown in 

Appendix D (Alberta Health Services, 2020), has paramedics working in conjunction 

with an on-call physician to determine patient care. This may involve the prehospital 

administration of a thrombolytic, which is stocked on the responding ambulance. In other 
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areas of the province, if the patient is within a specific estimated transport time to a 

tertiary acute care facility capable of preforming primary PCI, they will be rapidly 

transported to that facility, also under the direction of an on-call physician. In Alberta 

there are three facilities that can perform primary PCI; Foothills Medical Centre in 

Calgary; the University of Alberta Hospital in Edmonton; and the Royal Alexandra 

Hospital in Edmonton. If the patient falls outside of this estimated transport time, the on-

call physician may direct the paramedics to transport the patient to a closer rural facility 

to receive thrombolytic therapy, and then be transported to one of the specialized cardiac 

facilities to receive specialized cardiac care and primary PCI.  

 In the time since Alberta Health Services EMS has been using these treatment 

protocols, the population of Alberta has seen tremendous growth. Additionally, both 

Edmonton and Calgary have seen significant growth and changes in the geographic size 

through urban sprawl (Alberta Government, 2019). With the growth in the size of the 

cities and in the population, there are many new delays that can challenge the health care 

system and in particular the ability of EMS to reach the recommended target timelines for 

the treatment of STEMIs. These delays can occur at many points from the time the 911 

call is received to the time the reperfusion treatment of choice (i.e., primary PCI or 

thrombolytic therapy) is administered. With a better understanding of the true measure of 

time spent by EMS while treating and transporting a STEMI patient, we will then be able 

to determine if the timelines recommended by the Canadian Cardiovascular Society are 

being met. In addition, this information will identify areas where paramedics and EMS 

systems can improve response times or change current practices to ensure the most 

appropriate patient treatment based on geographic location in the province. 
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Purpose 

The purpose of this study was to evaluate the current timelines in Alberta for the 

treatment of STEMI patients whose first point of medical contact was prehospital care 

providers, or paramedics. More specifically, I studied the timelines of paramedics when 

responding to the patient’s address; treating the patient on scene; and transporting the 

patient to the hospital. This time was compared to the recommended timelines of the 

Canadian Cardiovascular Society. The research also examined these data to identify 

factors that influenced the timeline to treatment, such as the geographic location or the 

time of day.  

Research Questions  

For Alberta-based patients who are diagnosed with a STEMI and whose first point 

of medical contact is prehospital EMS care providers: 

1. Do the current EMS treatment times meet the recommendations for STEMI 

care as recommended by the Canadian Cardiovascular Society? 

2. What system and patient factors positively and negatively influence the time 

from the first point of medical contact to treatment? 

Definition of Terms 
 

Electrocardiogram – A type of diagnostic test performed in hospital and in pre-hospital 

environments in which transdermal stickers are placed on the patient’s arms, legs, and 

chest. These stickers measure the electrophysiology of the heart and display the electrical 

activity of the heart on a printout which can be interpreted to determine if the patient is 

suffering from a number of different cardiac related illnesses. (Heart and Stroke 

Foundation of Canada, n.d.) 
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Primary percutaneous coronary intervention (PCI) – A medical procedure in which a 

small wire is inserted into the arterial system of the patient. The wire is then advanced 

through the arterial system to the coronary vessels under the guidance of medical 

imaging. In conjunction with angiography, the procedure can determine the amount of 

blockage in the particular vessel and place medical devices, such as stents, to improve 

blood flow to cardiac tissue. (Heart and Stroke Foundation of Canada, n.d.) 

ST segment elevation myocardial infarction (STEMI) – A particular type of heart attack 

in which a coronary blood vessel becomes 100% occluded. This type of heart attack is 

unique in that diagnosis can be performed through interpretation of a diagnostic ECG, 

unlike other forms of myocardial infarction which are diagnosed though analysis of the 

patient’s blood. (Heart and Stroke Foundation of Canada, n.d.) 

Thrombolytic – A type of medication that is administered intravenously. The actions of 

this medication work to dissolve blood clots in the patient’s vascular system, and in the 

case of STEMI patients the goal is to dissolve the blood clot in the coronary blood 

vessels, thereby re-establishing blood flow to the cardiac muscle tissue. (Heart and Stroke 

Foundation of Canada, n.d.)   

Significance of the Research  

 In the last decade there has been a trend toward including paramedics in the health 

care systems, transitioning them away from a role that is solely involved in emergency 

management (National Highway Traffic Safety Administration, 1996; Ontario 

Paramedics Association, 2020; Shared Health Inc., 2020). Along with this transition there 

has been the desire to for medical treatment protocols, used by paramedics, to be 
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developed utilizing evidence informed practice to ensure that patients receive the best 

care possible (Health Quality Council of Alberta, 2013).   

This research aligns with the Alberta Health Services 2017 to 2020 business plan 

(2017). In particular, this research meets objective 5 of the business plan, to improve 

health outcomes through clinical best practices with a focus on wait times and access. 

The use of an evidence-based approach to make recommendations and support evidence-

based best practices within EMS also meets objectives 11 of the business plan (Alberta 

Health Services, 2017). Most notably, research will also aim to improve the effectiveness, 

efficiency, and performance of Alberta’s emergency medical service which aligns with 

objective 1 of the Alberta Ministry of Health 2019-2023 business plan (Government of 

Alberta, 2019). It has also been determined that thrombolytic administration can achieve 

similar flow rates to primary PCI, based on thrombosis in myocardial infarction (TIMI) 

flow rate (Armstrong et al., 2013; Gerslick et al., 2013). With the evidence of the timeline 

to treatment for STEMI patients, Alberta Health Services EMS can develop an effective 

strategy that ensures all patients, regardless of geographic location, receive the most 

effective treatment for reperfusion of coronary tissue with oxygenated blood. This 

research also has the ability to affect patient care policies, protocols, and procedures 

within Alberta, as well as in EMS systems outside of the province. Lastly, the research 

has the ability to affect patient care outcomes for STEMI patients who initially present to 

prehospital care providers in Alberta and outside the province.  

Summary 
 

The differences in treatment plans for STEMI patients, often based on geography, 

is still linked to traditional healthcare programs that were in place prior to Alberta Health 
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Services assuming EMS delivery. STEMI specific pre-hospital research, while previously 

limited, aligns the with the current business objectives of Alberta Health Services, and 

with the current trend in emergency medical services to develop evidence based treatment 

protocols. 
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Chapter 2: Literature Review 

Introduction 

Emergency Medical Services is still making the transition into health care from a 

role traditionally dominated by emergency response and preparedness. As such, specific 

research into the ST segment elevation myocardial infarction (STEMI) treatments in the 

pre-hospital environment is extremely limited. Understanding the current research around 

STEMI treatments, health care delivery models, and specific EMS call intervals will 

improve our understanding of the challenges faced in the current model. 

What is STEMI 

 ST segment elevation myocardial infarction is a type of heart attack that involves 

the complete blockage of a coronary blood vessel in the heart. This specific type of heart 

attack is unique in that an electrocardiogram (ECG) can be used as a diagnostic tool, in 

which medical practitioners are able to visually see an elevation portion of the ECG 

which correlates with the heart muscle being damaged. This is different than a non-ST 

segment elevation myocardial infarction (NSTEMI) in which the ECG will appear 

normal, however the heart muscle is still experiencing damage due to oxygen deficiency 

in the cardiac cells. The Public Health Agency of Canada (2017) has found that males are 

4 times more likely to experience ischemic heart disease when compared to females, and 

STEMI patients are a part of the ischemic heart disease population. In 2012 and 2013, 

10% of men over the age of 20 years experienced ischemic heart disease, with 2.9% of 

those patients being diagnosed with acute myocardial infarction. In the same period of 

time, 6.3% of females 20 years and older were diagnosed with ischemic heart disease 
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with 1.2% of this subset being diagnosed with an acute myocardial infarction. For both 

males and females there is a continued increase in the percentage of the population being 

diagnosed with both ischemic heart disease and acute myocardial infarction (Government 

of Canada, 2017).      

Current Health Services Delivery Model 

In Alberta, the majority of health care is provided by Alberta Health Services 

utilizing a regional based model. Regionalized models of health care delivery offer 

certain medical procedures at larger, centralized hospitals, in major cities. This health 

care delivery model offers many benefits including: preventing the duplication of costly 

medical procedures; improving patient access and equality to certain medical procedures; 

controlling the costs of the provincial healthcare system; and concentrating the delivery 

of specific medical procedures into centres of excellence (Lewis & Kouri, 2003; Singh & 

MacDonald, 2009). There are also drawbacks to the regionalized model of health 

delivery. The drawbacks include the time delay that can occur as patients in need of 

specific medical procedures must travel long distances or be placed on a waiting list for 

procedures in high demand (Singh & MacDonald, 2009).  

When it comes to STEMI treatment in the province of Alberta, patients are treated 

within a similar regionalized model. The definitive treatment for a STEMI is reperfusion 

of the blocked coronary blood vessel, which can be accomplished in two ways (American 

Heart Association, 2018). One treatment is to administer a thrombolytic medication that 

will break down the clot and allow blood to flow through the blocked vessel. Based on 

the ability of the thrombolytic medication to relieve the symptoms and re-establish blood 

flow, the patient will then be transported on an urgent or non-urgent basis to specialized 
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cardiac care centres in the Foothills Medical Centre in Calgary, or at the University of 

Alberta Hospital or Royal Alexandra Hospital in Edmonton depending on their 

geographic location. The second treatment is to have the patient undergo primary PCI at 

one of three regionalized cardiac catheterization laboratories in Alberta; Foothills 

Medical Centre in Calgary, or at the University of Alberta Hospital or Royal Alexandra 

Hospital in Edmonton (Patel et al., 2007).  

Patel (2007) studied the model of STEMI treatment in Alberta, finding that this 

method of delivery ensures that approximately 70% of Alberta residents over 20 years of 

age had access to one of these facilities, and could be transported to the facility in under 

90 minutes. This study looked at prehospital treatment in an idealized environment, 

which often uses EMS target timelines as measures for timeliness. This method of using 

the idealized environment fails to account for many of the delays that occur from the 

onset of patient symptoms to mechanical (i.e., PCI) or chemical reperfusion (i.e., 

thrombolytics). These proposed timelines assume that from the time the 911 call is 

received to time of ambulance arriving on scene is 8 minutes; an on scene time of 8 to 15 

minute; a 30 minute ambulance transport time; and 30 minutes from arrival at the hospital 

to coronary reperfusion in the catheter laboratory by primary PCI (Studnek et al., 2010; 

Patel et al., 2010). Any delays in treatment increase the mortality rate of STEMIs. 

Primary Percutaneous Coronary Intervention vs. Thrombolytic Therapy 

Which treatment for the treatment of STEMI is superior has been studied and 

reported in many journals. Comparison of the two treatments shows that when patients 

receive primary PCI they are at a lower risk for re-occlusion of the coronary artery, have 

a lower risk of adverse effects such as stroke, and a lower rate of mortality (Lettino, 
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2009). The benefits of primary PCI are reduced when the time from onset of symptoms 

approaches 120 minutes, and thus the use of a thrombolytic to achieve reperfusion is a 

comparable treatment option after this time period (Wong et al, 2019, Joy et al, 2016; 

Armstrong et al, 2004).  

First Point of Medical Contact 

 The first point of medical contact can be defined as, “the first point of entry each 

time care is needed for a health problem” (Lamire, 2017, p. 256) or, “the first opportunity 

for health care professionals and the health system to intervene” (Welsh et al., 2009, p. 

26). When it comes to the first point of medical contact within EMS systems, there are 

two differing opinions as to who is considered the first point of medical contact. The first 

opinion sees the first point of medical contact being the paramedics who respond to the 

patient’ location, as these are the first trained medical professions to start providing 

medical care (Bata et al, 2009; Welsh et al., 2009; Wong et al., 2019)  

The second opinion is that EMS system response begins at the time the 911 call is 

placed. In addition to speaking with the 911 caller and dispatching an ambulance, the 

emergency communications officer provides medical care, more commonly known as 

pre-arrival instructions, while the ambulance is responding. This is also known as a zero-

minute response and is one of the positive benefits of the medical priority dispatch 

system (Clawson & Hauert, 1990; Clawson & Martin, 1996). The Medical Priority 

Dispatch System is a card set of 33 different patient priority complaints that contain 

several scripted questions emergency communications officers use for different patient 

priority complaints. This system was developed to help the emergency communications 

officer dispatch an ambulance with the appropriate response. The emergency 
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communications officers, employed by Alberta Health Services, operate under physician 

directed medical oversight, which allows them to provide medical care and instructions to 

the 911 caller while the ambulance is responding. In the case of patients who call with a 

complaint of chest pain, the emergency communications officers will ask a series of 

follow-up questions, and based on the answers, may recommend that the patient take 

acetylsalicylic acid (ASA) (e.g., Aspirin) if they have access to it. Based on this ability, 

the emergency communications officer is part of the emergency medical response 

(Clawson & Martin, 1996) and the timeline for STEMI care would start at this “zero 

minute.” 

Emergency Medical Services Intervals 

EMS Response Times 

The idealized ambulance response target for serious medical calls is 8 minutes. 

According to standard 1710 of the National Fire Protection Association (2016), an 

emergency unit capable of providing advanced life support should arrive at the scene of 

an emergency call within 480 seconds, or 8 minutes. Further evidence for an 8-minute 

response was published in 1979 by Eisenberg et al, which provided evidence for 

improved survival rates from cardiac arrest when CPR was performed within 4 minutes 

and defibrillation was performed within 8 minutes (Eisenberg et al., 1979). Ambulance 

services around the world have adopted this 8-minute standard as a goal to measure 

system performance for a specific subset of the population who make emergency calls. 

For example, the National Health Service in the United Kingdom has set a goal of 

ambulance responses to category A calls as under 8 minutes, 75% of the time (United 

Kingdom House of Commons, 2017). Alberta Health Services has recognized that there 
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is a disparity between geographically different areas within the province and has thus set 

different median and 90th percentile response targets for the four groups of geographic 

areas in the province. For Metro/urban areas, the median response target is 8 minutes and 

the 90th percentile target is 12 minutes. Communities with a population of greater than 

3,000 people have median response target of 10 minutes and 90th percentile of 15 

minutes. Rural areas have a 20-minute median response target and 40 minute 90th 

percentile target. Remote areas have a median response target of 40 minutes and a 90th 

percentile response target of 75 minutes (Alberta Health Services, 2020). The response 

time targets for Alberta Health Services start at the time of 911 call received and end 

when the ambulance arrives on scene. As well these targets are only for the most serious 

“delta” and “echo” level ambulance response codes. Blanchard et al evaluated (2012) 

ambulance response times in the City of Calgary and found that 24% of the time 

ambulance response was greater than 8 minutes for ambulance calls with a delta or echo 

coding, the most critical coding under the medical priority dispatch system.  

Appendix D contains a map which is used to determine which areas in the 

province are within each of these response areas. This map follows the rural-urban 

continuum which Alberta Health Services initially developed in 2010 as a means for 

specific health statistics (Alberta Health Services 2018). The most recent update to this 

document occurred in 2018. Metro/urban areas consist of the larger cities in Alberta 

where the population is greater than 500,000 people. AHS EMS also measures response 

times in individual communities where the population is more than 3,000 people. As such 

these communities make up their own sample population. Rural and remote areas are 

generally a combination of towns, villages, hamlets and larger agriculture areas. While 
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the populations of these areas is less than 10,000 people, the distinction comes in the 

distance the areas are from large urban centres. Rural areas are within a 200-kilometer 

range of the large metro centre, while the remote areas are beyond this 200-kilometer 

range (Alberta Health Services, 2018).  

EMS Scene Times 

The time that the paramedic crew spends on scene performing treatment and 

determining the patient’s medical needs has not been studied in depth, and Alberta Health 

Services does not make this information public. In one study, that evaluated Albertan’s 

access to cardiac care facilities, the paramedic scene times were assumed to be 8-9 

minutes (Patel et al., 2010). Studnek et al. (2010) have idealized the paramedic scene 

time to be 15 minutes. Most logically, the paramedic scene time should be as limited as 

possible, as the time spent on scene performing medical interventions results in a longer 

time to definitive treatment (Gratton et al., 1991; Studnek et al., 2010).  

EMS Transport Times 

Transporting the patient from the scene of the emergency to an acute care 

hospital, capable of performing primary PCI, is often performed with the emergency 

lights and sirens activated. This method of transport is often considered the most rapid 

form of transport as the ambulance will often drive above the posted speed limit and has 

the ability to rapidly move through heavy traffic and progress through traffic control 

devices. Although, this method of transport may not be any faster than if the ambulance 

were to drive within the traffic laws as time savings that ambulances can achieve are 

modest. When considered in the grand scheme of clinical relevance, this method of 

transport does not result in a clinically significant time savings (Dami et al., 2014; Hunt 
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et al., 1995; Marques-Baptista, 2010; O’Brien et al., 1999). In some cases, the use of 

emergency lights and sirens may even result in a longer transport time or may even result 

in a collision between the ambulance and another vehicle, further delaying transport to 

definitive care (Clawson et al., 1997; Khan et al., 2001).  

     The use of airplanes or helicopters to transport patients to the hospital is often 

utilized in an attempt to decrease transport time. While this method of transport is often 

faster, there are several logistical challenges that may make the use of ground transport 

faster. When considering the use of airplane, or fixed-wing aircrafts, there are only a few 

areas in Alberta where this method of transport will result in a patient arriving at the 

appropriate destination within the recommended timelines (Patel et al., 2007). The delays 

for fixed wing aircraft occur because there they are limited in where they can land. Due to 

this limitation, they also require the use of an ambulance to drive the patient from the 

scene of the emergency to the aircraft, and then from the landing strip in the urban centre, 

to the recommended hospital. Helicopters, or rotary-wing aircraft, have the advantage 

being able to land closer to the scene of the emergency and can also land directly at the 

destination hospital. In the case of chest pain, or other calls for symptoms related to a 

STEMI, the helicopter is not automatically dispatched (Moens et al., 2015). The 

responding ambulance crew would have to make the request once they arrive on scene 

and confirm the diagnosis. Considering the time required for helicopter dispatch, launch, 

and flying to scene, ground ambulance may be a faster option of transport for calls 

occurring close to the destination hospital. For calls that occur further from the treatment 

hospitals, the use of rotary-wing transport may speed up transport; however, this takes a 

well-coordinated effort to reduce the delays that may occur (Moens et al., 2015). There 
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are other factors that can prevent both fixed wing and rotary wing aircrafts from flying. 

These factors most notably include weather conditions. In Alberta, there is also limited 

quantity of resources that are available as Alberta Health Services only operates 11 fixed-

wing aircraft and contracts 5 rotary wing aircrafts. (Alberta Ministry of Health, 2020). 

Hospital Treatment Delays 

Studies have found an average time of 30 minutes from arrival at the hospital to 

reperfusion with primary PCI (Danchin et al., 2014; Studnek et al., 2010; Terkelsen et al., 

2008), which is consistent with the 30-30-30 rule. The 30-30-30 rule assigns 30 minutes 

to prehospital EMS, 30 minutes to the emergency department, and 30 minutes to the 

catheterization laboratory (Welsh et al., 2009). While these studies and recommendations 

are idealized, once the patient arrives at the hospital, there may be certain delays that add 

time to when the patient can receive definitive care by primary percutaneous coronary 

intervention. In a busy regionalized hospital, heavy demand for the catheterization 

laboratory may result in the arriving patient having to wait for another patient’s procedure 

to be finished (Danchin et al., 2014). If the patient arrives after hours, the staff for the 

laboratory may have to be called in, which due to logistical challenges, may have the 

patient arriving at the hospital before the cardiac team, leading to further treatment delays 

(Foo et al, 2019). In the model utilized in Alberta, paramedics can activate the 

catheterization team with early notification to the receiving hospital. When early 

notification was used Welsh et al. (2009) found that early notification resulted in an 

approximate time savings of 15 minutes from arrival at the hospital to coronary 

reperfusion. Alberta Health Services does not specifically report the time from patient 

arrival at the hospital to the time of reperfusion by primary PCI. However, in a recent 
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study by Foo et al (2019), the median “door to balloon” time for STEMI patients 

undergoing primary PCI was 88:30 minutes with 38% of patients in the study having a 

door to balloon time greater than 90 minutes. In this study, longer treatment times led to a 

higher risk of adverse patient outcomes.  

Summary 
 

 The current research into health care delivery models, EMS event intervals, and 

STEMI treatments have provided the foundation on which EMS STEMI treatment 

protocols have been developed. A study specifically directed to evaluate the current 

delivery model will add to the existing body of knowledge, and also provide evidence 

from a provincially administered EMS system on which to develop future treatment 

strategies.  
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Chapter 3: Methods 

Introduction 

 To answer the research questions, a retrospective study on EMS patient care 

reports, in a provincially administered EMS system was undertaken. Additionally, ethics 

approvals were sought, and the study was designed in accordance with the Health 

Information Act of Alberta.  

Setting 

Alberta Health Services is responsible for ambulance delivery within the province 

of Alberta (Alberta Ministry of Health, 2020). In Alberta there are approximately 550 

ground ambulances, 278 of which are operated by Alberta Health Services EMS (Alberta 

Health Services, 2020) with ambulance contract providers operating the remaining 272 

ground ambulances. Alberta Health Services operates an additional 11 fixed-wing 

ambulances stationed throughout the province, and contracts 5 rotary-wing aircraft 

(Alberta Ministry of Health, 2020). Regardless of their location in the province, all 

paramedics working on ground ambulances, and those working on fixed-wing aircraft 

provide medical treatments as directed by a group of physicians who provide medical 

oversight (Alberta Health Services, 2020).  

Alberta Health Services operates 106 acute care facilities through the province. Of 

these 106 facilities, only three hospitals are equipped to perform primary PCI. These 

hospitals are the University of Alberta Hospital and Royal Alexandra Hospital, both of 

which are in Edmonton and the Foothills Medical Center, located in Calgary (Alberta 

Health Services, 2020). 
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Research Design 

This was a retrospective administrative data base study evaluating STEMI 

treatment timelines from January 1, 2016 to December 31, 2018. We included all male 

and female Alberta-based patients 18 years of age and older, who had been diagnosed 

with a STEMI and met the current Alberta Health Services EMS treatment criteria as 

outlined in Appendices A, B and C. Additionally those included in the study had pre-

hospital care providers as the first point of medical contact, and did not receive either 

primary PCI or thrombolytic therapy prior to EMS care. We excluded all patients under 

the age of 18 years, and any interfacility transfer patients who had already been assessed 

or received treatment at a small rural centre and were being transferred to a cardiac care 

unit in another hospital. Patients whose first point of medical contact was pre-hospital 

care providers, and had been diagnosed as a STEMI, but did not meet the criteria for 

treatment under the current Alberta Health Services EMS STEMI treatment protocols, as 

outlined in the EMS patient treatment protocols in Appendices A, B, and C, were also 

excluded from the study. 

Measures 

We grouped the sample population by age, sex, and geographic location. The 

independent variable was the treatment received; either thrombolytic administration by 

the attending pre-hospital care provider or rapid transport to a facility capable of 

performing primary PCI. Dependent variables were the time measured from first point of 

medical contact, time of 911 call received or arrival on scene of the paramedic crew, to 

treatment received, and the patient’s time from first point of medical contact to discharge. 

This study evaluated the first point of medical contact to occur when the 911 call was 
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received and also when the paramedic crew arrived on scene, comparing the success rates 

of each point on contact.  

To determine system factors that influenced treatment timelines and patient 

outcome, call response timelines were measured, along with ambulance response and 

transport distances, and patient’s geographic location. The call response timelines that 

were measured in this study were the times allocated to; EMS dispatch and response; 

EMS on scene time; EMS transport time; and EMS arrival to time of reperfusion in 

hospital. In the case of patients who received thrombolytic medication by paramedics, the 

measures of time included; EMS dispatch and response; EMS on scene time; EMS 

transport time; and time from EMS dispatch to EMS medication administration.  

Data Source 

Patient demographic data, ambulance call response times, and patient treatment 

times are all contained on the patient care report, which is completed by the paramedic 

during the call. The patient care report utilized by Alberta Health Services EMS is an 

electronic patient care report called Siren and developed by Medusa Medical 

Technologies (Halifax, Nova Scotia, Canada). Data from these patient care reports were 

compiled by Alberta Health Services EMS. Additionally, patient’s healthcare number, if 

available and documented in the EMS care report was cross-linked with data from the 

National Ambulatory Care Reporting System (NACRS) as well as the Discharge Abstract 

Database (DAD). 

Data Analysis 

Raw data were reviewed case by case to determine if study inclusion criteria were 

met. Each case was also reviewed with the supplied post-linkage data to determine if the 
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patient was diagnosed with a STEMI. Of the 1,413 cases supplied by Alberta Health 

Services, 277 cases were removed, as they did not meet the inclusion criteria for the 

study, as they were not STEMI related EMS events. The remaining cases were further 

reviewed, and an additional 37 cases were removed as the data supplied contained errors 

in their provided times which were due to the EMS practitioner input. The remaining 

1,099 cases were included and underwent analysis to answer the study questions. 

Participants were grouped depending on the treatment they received and data 

analysis was completed using parametric and nonparametric testing. This testing was 

completed using the statistical IBM SPSS 26 software for Mac OS (Markham, Ontario, 

Canada.). Statistical analysis was conducted to determine the mean time and 95% 

confidence interval for the ambulance response time, on scene time, and transport time. 

Further, the mean time and 95% confidence intervals were determined for the time to 

obtain an electrocardiogram and administer thrombolytic medication. Timelines based on 

geography and time of day were also analyzed and a further analysis of variance 

(ANOVA) was used to test for differences between the groups. Mean emergency 

department wait times, and mean length of time to patient admission was found and 

through analysis of variance, differences between the three facilities was determined.  

Ethical Considerations 

Alberta Health Services is currently the custodian for health information and data 

within the province of Alberta. As the custodian of this information, data were disclosed 

under the Health Information Act, ensuring compliance with the principles of the highest 

degree of anonymity; least amount of information; and the need to know (Health 

Information Act of Alberta, 2020).  
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Ethical approval for this research was obtained from the Research Ethics Board at 

Athabasca University and from the Health Research Ethics Board of Alberta, at the 

University of Alberta, as found in Appendix E. This study was also approved by the 

Alberta Health Services EMS Research Committee. 

Highest Degree of Anonymity 

 The study plans utilized data that had been completed and stored as part of the 

patient care report. Information such as patient's names, date of birth, address and 

pertinent health care information is contained within this document. Information that 

could have been used to identify the patient was removed from the data file provided by 

Alberta Health Services EMS, and from the file created for data analysis. Electronic data 

from the provided sample were kept in an encrypted file on a password protected 

computer. Alberta Health Services EMS supplied no physical data, and no physical data 

were created. Electronic data will be disposed of in accordance with Athabasca 

University and Alberta Health Services policies, once no longer required.  

Least Amount of Information 

For all included patients we created a data set, which included the patient’s age, 

geographic location from postal codes, transport destination, which hospital they were 

transported to, and the timelines of the ambulance call. Data files supplied by Alberta 

Health Services EMS did not include identifying information, and no other information 

outside of the requested data was provided to the researchers.  
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Need to Know 

In accordance with the Health Information Act and as the custodian of the health 

record, there exists no requirement to disclose to the patient the nature of the study, or a 

need to obtain consent in order to access the health record. With that being said, no 

personally identifying information is contained within the dataset that was used for 

analysis. 

 

Summary 
 

 Utilizing a retrospective design allowed for consideration of the ethical and legal 

constraints on this study. Data were obtained with permission of the Athabasca 

University Research Ethics Board and Alberta Health Services as noted above in an effort 

to answer the research questions. 



STEMI TREATMENT TIMELINES                                                                                               24 
 

 
 

Chapter 4: Results/Findings 

Introduction 

 

 Utilising the research methods described in Chapter 3, data were analyzed to 

evaluate EMS call time intervals. These data also allowed for analysis of the hospital 

facilities, the geographic areas, the distance travelled by the ambulances, and the time of 

day when the cases where occurring.  

Description of the Sample 

 Of the 1,099 cases reviewed, 760 cases had rapid transport for primary PCI, 295 

cases received paramedic administered thrombolytics in the field, 36 cases were treated 

through the rural STEMI pathway, and an additional 8 cases were classified in the “other” 

category. The mean age of the complete sample was 64 years (SD=12.85 years) with 769 

cases (70%) being male and 330 cases (30%) were female patients.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STEMI TREATMENT TIMELINES                                                                                               25 
 

 
 

Table 1 

 

Description of the Sample 

 

 Total 

Province 

 

Metro/Urban 

n (%) 

Communities 

> 3,000  

n (%) 

Rural  

n (%) 

Remote 

n (%) 

Total Cases 1,099 841 (76.5) 82 (7.5) 165 (15.0) 11 (1.0) 

 

Demographics 

Male 769 (70.0) 588 (76.5) 52 (6.8) 122 (15.9) 7 (0.9) 

Female 330 (30.0) 253 (76.7) 30 (9.1) 43 (13.0) 4 (1.2) 

Mean Age years 

(SD) 

64.17 

(12.85) 64.05 66.96 63.61 60.73 

 

Treatment 

PCI 760 (69.2) 662 (87.1) 34 (4.5) 62 (8.2) 2 (>0.0) 

Thrombolytic 295 (26.8) 169 (57.3) 35 (11.9) 83 (28.1) 8 (2.7) 

Rural Pathway 36 (3.3) 10 (27.7) 13 (36.1) 20 (55.6) 1 (2.8) 

 

Transport Destination 

University of 

Alberta Hospital 
320 (29.1) 254 (79.4) 18 (5.6) 48 (15.0) 0 

Royal Alexandra 

Hospital 
363 (33.0) 293 (80.7) 19 (5.2) 51 (14.0) 0 

Foothills 

Medical Centre 
286 (26.0) 249 (87.1) 16 (5.6) 21 (7.3) 0 

Other – Urban 51 (4.6) 33 (64.7) 8 (15.7) 6 (11.8) 4 (7.8) 

Other - Rural 50 (4.5) 3 (6.0) 19 (38.0) 25 (50.0) 3 (6.0) 

Rendezvous 

with Air 
13 (1.2) 2 (15.4) 1 (7.7) 9 (69.2) 1 (7.7) 

 

 

Time of Day 

0700-1900 671 (61.1) 512 (76.3) 50 (7.5) 104 (15.4) 5 (0.7) 

1900-0700 428 (38.9) 329 (76.9) 32 (7.4) 61 (14.3) 6 (1.5) 

Sex Based Analysis 

 The current gender make of the Alberta Health Services EMS workforce is 

currently 47% female practitioners (Cook, 2021). Female patients commonly report 

symptoms of heart attacks differently than male patients, who generally report the feeling 

of chest pain or pressure. As such, the researcher sought to determine if the difference in 
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symptom reporting had a significant effect on the mean ambulance call interval times, or 

if there was a significant difference in the mean call time intervals that could be attributed 

to other factors, such as an unconscious bias by male practitioners, which could be 

determined with further research. The results of the data analysis based on the patient 

gender are reported in Table 4.2.  

Table 2      

      

Mean Ambulance Interval Times Based on Sex   

      

Variable Male Female Total 

 Mean n Standard 

Deviation 

Mean n Standard 

Deviation 

Mean n Standard 

Deviation 

Response 

Time 

12:23 766 7:35 12:08 330 7:03 12:18 1096 7:26 

On Scene 

Time 

25:25 753 9:59 28:58 327 10:40 26:30 1080 10:19 

Transport 

Time 

22:38 747 22:25 21:39 321 22:23 22:20 1068 22:24 

Dispatch to 

Thrombolytic 

44:14 

 

204 16:28 43:34 83 14:44 44:02 287 15:58 

Unit Arrive 

to 

Thrombolytic 

29:25 198 11:27 31:05 82 12:30 29:54 280 11:46 

Note. All times reported in minutes:seconds 

 

 

 To test the appropriateness of conducting an ANOVA to examine gender 

differences, a check of homogeneity of variances was conducted. The test of 

homogeneity of variances using Lavene’s statistic determined that there was not a 

statistically significant difference between the two gender samples for response time: 

F(1,1094)=0.26, p=0.61; On Scene Time F(1, 1078)=2.42, p=0.12; and Transport Time 

F(1, 1066)=0.26, p=0.61. Further when patients were treated with a prehospital 

thrombolytic, there was again no statistically significant differences between the two 

groups’ variances regardless of when the time measurement started [Dispatch to 
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thrombolytic F(1,285)=0.68, p=0.41; Unit arrive to thrombolytic F(1, 278)=0.96, 

p=0.33]. Thus, conducting an ANOVA was deemed appropriate. 

 There were statistically significant differences in the mean on scene times 

between males and females, F(1,1078)=27.55, p<0.001. This amounts to a two minute 

and thirty-four second faster on scene response time for males than females. Previous 

research however has shown that the difference in the scene time between sex carries no 

clinical significance, as the interventions that would be performed at the hospital could 

not be performed within the time difference (Dami et al 2014; Hunt et al 1995; Marques-

Baptista et al 2010; O’Brien et al 1999). There was no statically significant difference 

between the groups when comparing the response time, F(1,1094)=0.28, p=0.60, or the 

transport time, F(1,1066)=0.43, p=0.51. Analysis of the electrocardiogram data found no 

statistically significant differences between the groups if the time to ECG was measured 

from the time the 911 call was received F(1, 949)=1.91, p=0.17 or if the time was 

measured from when the ambulance arrived at the patient F(1,934)=3.04, p=0.8. Analysis 

to the time for paramedics to administer thrombolytics also found a not significant 

difference if the time was measured from when the 911 call was received F(1,285)=0.10, 

p=0.75 or from when the ambulance arrive F(1,278)=1.16, p=0.28. 

Treatments 

Primary Percutaneous Coronary Intervention (PCI) 

 The primary PCI group had 760 cases with a mean age of 65 years (SD=13.13 

years). Of these, 533 (70.1 %) were male and 227 (29.9%) were female. For EMS calls 

where patients were treated with primary PCI, the mean times for the ambulance calls are 

reported in Table 4.3.  
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Table 3       

      

Average Ambulance Interval Times for Primary Percutaneous Coronary Intervention 

      

Variable     
95 % Confidence 

Interval 

 
Mean n SD* SEM** 

Lower 

Bound 

Upper 

Bound 

Response Time 11:22 759 5:45 0:12 10:58 11:47 

On Scene Time 24:30 750 9:01 0:19 23:52 25:19 

Transport Time 18:47 744 14:40 0:32 17:43 19:50 

Note. All times reported in minutes:seconds 
* SD –Standard Deviation. 
** SEM – Standard Error of the Mean   

 

 When these patients were transported to the receiving emergency department, 

they spent a mean time of 124.36 minutes (n=652 SD=164.60) before being discharged 

from the emergency department for further treatment and admission to other departments 

in the facility. Following treatment, PCI patients had a mean admission time of 5.13 days 

(n=556 SD=7.53). 

 The mean response distance for these patients was 6.40 KM (n=759 SD=7.40). 

The subsequent mean transport distance to the receiving facility was 20.29 KM (n=749 

SD=24.78). 

 With a first point of medical contact to device inflation of recommendation of 90 

minutes, and assuming the receiving facility is able to have the device inflated within the 

recommended door to device inflation timeline of 30 minutes, EMS has 60 minutes to 

arrive at the receiving facility. EMS was successful in 531 (71.5%) of the 760 cases, with 

212 cases (28.4%) outside the first point of medical contact to arrival at the receiving 

facility of 60 minutes. If we remove time from when the 911 call was received to unit 

arrival, the success rate for EMS increases to 88.4% (n=658) with an 11.4% (n=85) 

failure rate. Under the 2019 recommendations which gives EMS an additional 30 minutes 
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to arrive at the hospital, while still maintaining the 30 minute window for the receiving 

facility’s recommended door to device inflation time, the success rate for EMS is 93.7% 

(n=713) with a failure rate of 3.4% (n=26). If the period from 911 call received to arrive 

on scene were removed, an additional 8 cases would meet the time to be considered 

successful under the new recommendations. With regard to the recommendation to have a 

diagnostic electrocardiogram completed within 10 minutes from the first point of medical 

contact, EMS was successful in 55 cases (8.3%) and was unable to meet this 

recommendation in 611 cases (91.7%). If, however, the response time is removed, the 

success rate rises to 87.2% (n=574).  

Thrombolytics 

 Paramedics administered thrombolytics in the field to 295 cases; 206 (70.8%) 

were male and 86 (29.2%) females with a mean age of 61years (SD=11.81 years). The 

mean response time, on scene time and transport time, with standard deviation, standard 

error of the mean, and 95% confidence interval are reported in Table 4.4. Table 4.4 also 

contains data for the electrocardiogram recommended timeline, as well as data relating to 

the timeline recommendation for pre-hospital administration of thrombolytics.  
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Table 4       

      

Average Ambulance Interval Times for Prehospital Administered Thrombolytics 

      

Variable 

    95 % Confidence 

Interval 

 Mean n SD* SEM** 

Lower 

Bound 

Upper 

Bound 

Response Time 14:04 293 9:54 0:34 12:56 15:12 

On Scene Time 32:18 286 11:28 0:40 30:58 33:38 

Transport Time 31:38 282 31:52 1:53 27:54 35:22 

911 Call Received 

to Thrombolytic 

Administration 44:02 287 15:58 0:56 42:11 45:53 

Unit Arrive to 

Thrombolytic 

Administration 29:54 280 11:46 0:42 28:31 31:17 

Note. All times reported in minutes:seconds 
* SD –Standard Deviation. 
** SEM – Standard Error of the Mean   

 

 After hospital arrival, patients who received thrombolytics in the field spent a 

mean time of 157.19 minutes in the emergency department (n=206 SD=141.38). It should 

also be noted that multiple patients in this group bypassed the receiving emergency 

department and paramedics transported the patient directly to the coronary care unit. 

After admission patients in this sample spent a mean 4.47 days (n=187 SD=5.37) in the 

hospital before discharge.  

 The mean response distance for the ambulance was 10.83 KM (n=295 SD=15.25), 

and the mean transport distance was 46.77 KM (n=278 SD=56.67).  

 The success rate for paramedic administered thrombolytics, according to the 

Canadian Cardiovascular Society, is 30 minutes from first point of medical contact. For 

the sample in this study, EMS was able to meet this recommendation 31 times or 10.8% 

of the time and was unable to meet the recommended timeline in 257 cases (87.1%).  

Removing the response time from the calculation, EMS was able to meet the 
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recommended timeline in 184 cases (62.4%) and was unable to meet the recommendation 

in 99 cases (33.6%). The success of EMS to obtain an ECG in the recommendation of 10 

minutes from the first point of medical contact was 6.1% (n=15) with a failure rate of 

93.9% (n=232). Again, if the response time is removed, EMS was successfully able to 

obtain an ECG in 10 minutes 89.2% (n=214) of the time and was unable to meet this 

recommendation in 8.8% (n=26) of the cases.  

Rural Pathway 

 The third route of treating STEMI patients under the Alberta Health Services 

EMS protocols is to transport the patient to a rural facility, where the hospital will consult 

with a cardiac specialist, possibly administer thrombolytics and/or transport the patient to 

a facility capable of performing PCI. In this study EMS followed this pathway in 36 

cases. Twenty-three (63.9%) of these patients were males and the remaining 13 (36.1%) 

were females with a mean age of 64.81 years (SD=11.53). The ambulance call intervals, 

are reported in Table 4.5. 

Table 5       

      

Average Ambulance Interval Times for Rural Treatment Pathway 

      

Variable 

    95 % Confidence 

Interval 

 Mean n SD* SEM** 

Lower 

Bound 

Upper 

Bound 

Response Time 17:57 35 10:53 1:50 14:13 21:41 

On Scene Time 23:13 35 8:32 1:26 20:17 26:09 

Transport Time 26:27 33 40:50 7:06 11:58 40:55 

Note. All times reported in minutes:seconds 
* SD –Standard Deviation. 
** SEM – Standard Error of the Mean   
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 When following this pathway, the ambulance had a mean response distance of 

18.00 KM (n=36 SD=23.38) and a mean transport distance of 37.34 KM (n=35 

SD=37.34).  

 The mean time that the patient spent in the emergency department was 122.46 

minutes (SD=95.04 SEM= 17.96) and the mean days that the patient spent admitted in the 

hospital was 11.50 days (SD=10.61 SEM=7.50) 

Electrocardiogram 

In the treatment of STEMI patients, it is recommended that healthcare 

professional obtain a diagnostic ECG within the first 10 minutes of making contact with 

that patient. For patient treated by paramedics in this study, the time to obtain an ECG is 

reported in Table 4.6. 

Table 6       

      

Mean Time to Obtain an Electrocardiogram Based on Treatment Pathway 

      

Variable     
95 % Confidence 

Interval 

 
Mean n SD* SEM** 

Lower 

Bound 

Upper 

Bound 

Primary Percutaneous Coronary Intervention 

911 Call Received 

to 

Electrocardiogram 17:12 664 6:54 0:16 16:40 17:43 

Unit arrive to 

Electrocardiogram 5:21 657 4:13 0:09 5:32 6:10 

Paramedic Administered Thrombolytics 

911 Call Received 

to 

Electrocardiogram 19:27 248 10:31 0:40 18:09 20:46 

Unit arrive to 

Electrocardiogram 6:28 241 5:50 0:22 5:44 7:12 

Note. All times reported in minutes:seconds 
* SD –Standard Deviation. 
** SEM – Standard Error of the Mean   
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Table 4.6 reports the ECG time from when the paramedic crew arrives at the 

patient side, and when the 911 call is placed. As there is no standard definition when the 

first point of medical contact occurs within the prehospital environment, the study further 

determined how response times affected the mean time to obtain an ECG, and the success 

rate of obtaining an ECG within the recommended timeline. If we were to begin 

measuring the time from when the paramedics arrived at the patient side, the study found 

a success rate of 87% to obtain an ECG in under 10 minutes. With response times 

included in the time measurement, these success rates decreased to 9%.  

 Further analysis of ECG time based on the patient gender was also analyzed and 

reported in Table 4.7. 

Table 7      

      

Mean Time to Obtain an Electrocardiogram Based on Sex   

      

Variable Male Female Total 

 Mean N 

Standard 

Deviation Mean N 

Standard 

Deviation Mean N 

Standard 

Deviation 

Dispatch 

to ECG 17:49 666 8:17 18:39 285 8:57 18:04 951 8:30 

Unit 

Arrive to 

ECG 5:53 655 4:43 6:29 281 453 6:04 936 4:46 

Note. All times reported in minutes:seconds 

 

 

To test the appropriateness of conducting an ANOVA to examine gender 

differences, a check of homogeneity of variances was conducted using Lavene’s statistic. 

There was no statistical difference in variances between the genders in regard to the time 

for an ECG to be obtained when the crew arrives at the patient side F(1, 934)= 0.20, 

p=0.65, or if this time is measured from when the 911 call is placed (1, 949)=1.61, 
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p=0.21.A one-way ANOVA found no statistically significant gender differences for 

dispatch times, F(1,949) = 1.908, p=0.17, or unit arrival times F(1,934) = 3.04, p=0.08. 

Receiving Hospitals 

University of Alberta 

 In those patients transferred to the University of Alberta Hospital, 173 (22.7%) 

received PCI and 147 (49.8%) of the cases received paramedic administered 

thrombolytics. The mean time that patients spent in the emergency department was 

164.21 minutes (n=295 SD 163.73). The mean admission time for the patients in the 

University of Alberta Hospital was 5.12 days (n=189 SD=8.47).  

Royal Alexandra 

 The Royal Alexandra Hospital received 281 (36.9%) of the PCI cases and 81 

(27.5%) of the prehospital thrombolytic cases. The mean time in the emergency 

department was 121.54 minutes (n=263 SD=118.78) and the mean time patients were 

admitted in the hospital was 4.60 days (n=302 SD=6.23).  

Foothills Medical Centre 

 Foothills Medical Centre received a total of 286 (37.6%) cases. As the current 

prehospital thrombolytic program does not operate in southern Alberta, no cases where 

paramedics administered thrombolytics were transported to Foothills Medical Centre. 

Patients spent a mean time of 108.63 minutes (n=260 SD=195.79) in the emergency 

department. The patient spent a mean time of 5.24 days (n=251 SD=6.79) admitted in the 

facility.   
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Comparison of Facilities 

Table 8 

Post hoc Analysis Based on Destination Facility 

  

 n Mean 

(SD) 

Time (minutes) in the 

Emergency Department  

University of Alberta 285 164.2a 

(163.7) 

Royal Alexandra Hospital 263 121.5 

(118.8) 

Foothills Medical Centre 260 108.6a 

(195.8) 

Other Site - Metro 40 207.4 

(373.4) 

Other Site - Rural 43 125.4 

(86.7) 

   

Days in Hospital University of Alberta 189 5.1 

(8.5) 

Royal Alexandra Hospital 302 4.6 

(6.2) 

Foothills Medical Centre 251 5.2 

(6.8) 

Other Site - Metro 5 4.8 

(7.4) 

Other Site - Rural 2 11.5 

(10.6) 

   

Note. Location means with the same superscript are significantly different (p < 0.05) 

 

 Conducting a comparison of means from one-way ANOVA of the facilities, it was 

found that there is no significant difference between the time patients remained admitted 

in the facility F(4, 744) =0.74, p=0.56, ƞ2=0.01. Post hoc comparison using the Tukey 

HSD test found a significant difference in the amount of time the patient spends in the 

emergency department when comparing the University of Alberta Hospital, with 
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Foothills Medical Centre (M=55.58 SD=14.97 p<0.01, ƞ2=0.03). There were no 

significant difference between the Royal Alexandra Hospital and the other two facilities.  

Geographic 

 A comparison of the geographic regions where EMS responded to the STEMI 

patients was conducted to determine if the geographic region plays a factor in the 

prehospital treatment of STEMI patients.  

Metro/Urban  

 The majority of the STEMI cases in the sample occurred in a metro/urban 

environment (n=841). Of these cases 662 (78%) followed the PCI pathway and 169 

(20.1%) followed the prehospital thrombolytic pathway. The remaining 10 (1.2%) cases 

were either transported to a wrong facility within Calgary or Edmonton, or they were 

treated in large centres in one of the other major cities in Alberta. Most notably these 

included the cities of Grande Prairie, Red Deer, Fort McMurray, Medicine Hat and 

Lethbridge. The mean response distance for events in the metro/urban environment was 

5.12 KM (n=840 SD=3.83) and the mean transport distance was 15.69 KM (n=832 

SD=18.95). 

 Table 4.9 shows the mean response time, on scene time, and transport time for 

STEMI cases that occurred in a metro/urban environment.  

 

 

 

 

 



STEMI TREATMENT TIMELINES                                                                                               37 
 

 
 

Table 9       

      

Average Ambulance Interval Times for Events in a Metro/Urban Environment 

      

Variable 

    95 % Confidence 

Interval 

 Mean n SD* SEM** 

Lower 

Bound 

Upper 

Bound 

Response Time 10:37 840 4:50 0:10 10:17 10:56 

On Scene Time 24:14 834 9:03 0:18 24:37 25:51 

Transport Time 16:07 827 10:58 0:22 15:22 16:52 

Note. All times reported in minutes:seconds 
* SD –Standard Deviation. 
** SEM – Standard Error of the Mean   

 

 If the patient was treated with prehospital thrombolytics, the mean time from 911 

call received to medication administration was 37 minutes and 52 seconds (n=162 

SD=10:21). Removing the response time, the mean time of medication administration 

from the arrival of EMS at patient side was 16 minutes and 7 seconds (n=162 SD=10:58). 

Communities Over 3,000 People 

 Eighty-two of the STEMI cases occurred in communities outside of the 

metro/urban area, with a population greater than 3000 people. 34 (41.5%) of these 

patients were transported to a facility capable of performing primary percutaneous 

coronary intervention. Thirty-five (42.7%) of the patients were treated with prehospital 

thrombolytics, and the remaining 13 (15.9%) of the patients were treated along the rural 

pathway. In these communities the mean response distance was 5.06 KM (n=82 

SD=7.02) and the mean transport distance was 61.08 KM (n=80 SD=65.95). 

 Table 4.10 shows the mean ambulance call intervals for these cases.  
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Table 10       

      

Average Ambulance Interval Times for Patients in Communities With a Population 

>3,000  

      

Variable 

    95 % Confidence 

Interval 

 Mean n SD* SEM** 

Lower 

Bound 

Upper 

Bound 

Response Time 12:25 80 5:46 0:38 11:08 13:42 

On Scene Time 32:58 78 13:12 1:29 29:59 35:57 

Transport Time 42:05 79 42:53 4:49 32:28 51:41 

Note. All times reported in minutes:seconds 
* SD –Standard Deviation. 
** SEM – Standard Error of the Mean   

 

 If the treatment followed the prehospital thrombolytic pathway, the mean time 

from 911 call received to administration of medication was 46 minutes and 45 seconds 

(n=35 SD=13:02). Removing the response time portion of the case, the mean time for 

thrombolytic administration was 34 minutes and 51 seconds (n=33 SD=11:47).  

Rural 

 In the rural areas of Alberta there were 165 STEMI cases. Sixty-two (37.6%) of 

these cases were treated with rapid transport for PCI; 83 (50.3%) of the cases were 

treated with prehospital thrombolytics; and 20 (12.1%) of the cases were treated with the 

rural protocol. The mean response distance for rural cases was 22.30 KM (n=165 

SD=18.70) and the mean transport distance was 72.54 KM (n=151 SD=50.75) 

 The mean interval times for these cases are presented in Table 4.11.  
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Table 11       

      

Average Ambulance Interval Times for Patients in a Rural Environment 

      

Variable 

    95 % Confidence 

Interval 

 Mean n SD* SEM** 

Lower 

Bound 

Upper 

Bound 

Response Time 20:24 165 11:55 0:55 18:34 22:14 

On Scene Time 29:51 160 12:35 0:59 27:53 31:49 

Transport Time 44:16 154 28:43 2:18 39:41 48:50 

Note. All times reported in minutes:seconds 
* SD –Standard Deviation. 
** SEM – Standard Error of the Mean   

 

 When treating these patients with prehospital thrombolytic the mean time 

including the response time was 53 minutes and 58 seconds (n=82 SD=20:09). The mean 

time from EMS arrival at the patient to the administration of the thrombolytic medication 

was 32 minutes and 48 seconds (n=79 SD=14:24). 

Remote 

 Within the sample 11 cases occurred in the remote areas of the province. Two 

(18.2%) of these cases were transported for PCI; 8 (72.7%) of the cases were treated with 

prehospital thrombolytics and 1 case was treated along the rural pathway. The mean 

response distance in the remote areas was 32.18 KM (n=11 SD=39.43). The mean 

transport distance was 91.71 KM (n=7 SD=84.59). 

 The ambulance response, on scene, and transport intervals are reported in Table 

4.12.  
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Table 12       

      

Average Ambulance Interval Times for Patients in a Remote Environment 

      

Variable 

    95 % Confidence 

Interval 

 Mean n SD* SEM** 

Lower 

Bound 

Upper 

Bound 

Response Time 19:46 11 10:25 3:08 12:45 26:46 

On Scene Time 27:23 8 27:23 5:34 14:11 40:34 

Transport Time 48:41 8 48:41 20:35 *** 97:23 

Note. All times reported in minutes:seconds 
* SD –Standard Deviation. 
** SEM – Standard Error of the Mean   

 

 The mean time administration of thrombolytic medication was 55 minutes and 10 

seconds (n=8 SD=14:47). The time for thrombolytic medication administration with the 

response time removed was 25 minutes and 32 seconds (n=7 SD=4:15). 

Comparison of Geographic Areas 

Table 13 

 

Post hoc Analysis Based on Geographic Area 

 

 n Mean 

(SD) 

Response Time Metro/Urban 840 10:37a 

(4:50) 

>3000 80 12:25b 

(5:46) 

Rural 165 20:24ab 

(11:55) 

Remote 11 19:46ab 

(10:25) 

   

On Scene Time 

 

 

 

 

Metro/Urban 834 25:14c 

(9:03) 

>3000 78 32:58 

(13:12) 

Rural 160 29:51c 
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Table 13 (continued) 

(12:35) 

 

   

Remote 8 27:23 

(15:46) 

   

Transport Time Metro/Urban 827 16:07d 

(10:58) 

>3000 79 42:05d 

(42:53) 

Rural 154 44:16d 

(28:43) 

Remote 8 48:41d 

(58:15) 

   

Dispatch to Thrombolytic Metro/Urban 162 37:52e 

(10:21) 

>3000 35 46:45e 

(13:02) 

Rural 82 53:58e 

(20:09) 

Remote 8 55:10e 

(14:47) 

   

Unit Arrive to Thrombolytic Metro/Urban 161 27:39f 

(9:51) 

>3000 33 34:51f 

(11:47) 

Rural 79 32:48f 

(14:24) 

Remote 7 25:32 

(4:15) 

Note.  Location means with the same superscript are significantly different (p < .05) 

 

 One way ANOVA was conducted based on the geographic areas to compare the 

mean times for the response F (3, 1092) = 107.97, p<0.01, on scene time F (3, 1076) = 

21.13, p<0.01) and transport time F (3, 1064) = 128.43, p<0.01. One-way ANOVA for 
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dispatch to thrombolytic administration F (3, 1094) = 195.62, p<0.01 and unit arrive to 

thrombolytic F (3, 1066) = 179.61, p<0.01 based on geography was also conducted.  

 Further post hoc testing using Tukey HSD was completed based on these reported 

statistically significant differences. Significant differences were between the response 

times of metro/urban areas (M=10:38) and the rural (M=20:24) (p<0.01, ƞ2=0.23) and the 

remote (M=19:46) (p<0.01, ƞ2=0.23) areas of the province. There were significant 

differences in the response times between communities with greater than 3,000 people 

(M=12:25) and the rural (M=20:25) (p<0.01, ƞ2=0.23) and remote (M=19:46) (p<0.01, 

ƞ2=0.23) areas. Statistically significant differences in the on scene times were found when 

comparing the metro/urban areas with the communities >3,000 people (M=32:58) and the 

rural (M=29:51) (p<0.01, ƞ2=0.06) areas. Metro/urban areas had a statistically significant 

different transport time when compared to the communities with >3,000 people 

(M=42:05) the rural areas (M=44:16) (p<0.01, ƞ2=0.24) and the remote areas (M=48:41) 

(p<0.01, ƞ2=0.24).  

Figure 1 

Histogram Comparing Mean Ambulance Call Intervals 
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Post hoc analysis using Tukey HSD was used to compare the thrombolytic 

administration timelines based on geography. The mean time from 911 call received to 

the thrombolytic administration was statistically significantly different between the 

metro/urban group (M=37:52) and the communities with >3000 group (M=46:45) 

(p<0.01, ƞ2=0.22), the rural group (M=53:58) (p<0.01, ƞ2=0.22) and the remote group 

(M=55:10) (p<0.01, ƞ2=0.22). From unit arrived to administration of thrombolytic, a 

statistically significant difference was observed between the metro/urban group 

(M=27:39) and the communities with >3000 group (M=34:51) (p<0.01, ƞ2=0.07) and the 

metro group (M=27:39) and the rural group (M=32:48) (p<0.01, ƞ2=0.07). 

Table 14 

Post hoc Analysis of Ambulance Distances 

 n Mean 

(SD) 

Response Distance Metro/Urban 840 5.12a 

(3.83) 

>3000 82 5.06b 

(7.02) 

Rural 165 22.30abc 

(18.70) 

Remote 11 32.18abc 

(39.43) 

   

Transport Distance Metro/Urban 832 15.69d 

(18.95) 

>3000 80 61.08de 

(65.95) 

Rural 151 72.54de 

(50.75) 

Remote 7 91.71d 

(84.59) 

Note. Location means with the same superscript are significantly different (p < .05) 
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Post hoc analysis using Tukey HSD of the mean response distance found 

statistically significant differences between the metro/urban group (M=5.12) and the rural 

(M=22.30) (p<0.01, ƞ2=0.35) and remote (M=32.18) (p<0.01, ƞ2=0.35) groups. 

Statistically significant differences were also observed between the communities with 

>3,000 (M=5.06) response distance and the rural (M=22.30) (p<0.01, ƞ1=0.35) and 

remote (M=32.18) (p<0.01, ƞ2=0.35) response distances, as well as the rural (M-22.30) 

and remote (M=31.18) (p<0.01, ƞ2=0.35) response distances. Comparing the mean 

transport distances, the metro/urban group (M=15.69) showed statistically significant 

difference between the communities with >3,000 people (M=61.08) (p<0.01, ƞ2=0.34), 

rural (M=72.54) (p<0.01, ƞ2=0.34) and remote (M=91.71) (p<0.01, ƞ2=0.34) areas. There 

was also a significant difference between the communities with >3000 people (M=61.08) 

and the rural area (M=72.54) (p<0.05, ƞ2=0.34).   

Figure 2 

Histogram Comparing Response and Transport Distances 
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Time of Day 

 The differences in ambulance staffing levels and crew complements changes 

based on the geography of the ambulance and the time of day. The time of day was 

analyzed and compared to determine if there was a difference between the frequency of 

calls and if the time of days has an effect on the call time benchmarks. 

0700-1900 

 During the time of 0700-1900 (day shift), 671 cases occurred within the sample. 

Five hundred and four (75%) patients were treated with rapid transport for PCI; 137 

(20.4%) cases were treated with prehospital thrombolytics; and 24 (3.6%) cases were 

treated along the rural pathway.  

 Of the 671 cases, 512 (76.3%) occurred in the metro/urban areas or the province; 

50 (7.4%) occurred in communities with a population greater than 3000 (7.4%); 104 

(15.5%) of cases occurred in rural areas; and 5 (0.8%) cases occurred in remote areas.  

1900-0700 

 Between the hours of 1900 and 0700 hours (night shift), 428 cases occurred in the 

sample. Of these cases, 256 (59.8%) cases were treated with rapid transport for PCI; 158 

(36.9%) cases were treated with prehospital thrombolytics; and 12 (2.8%) cases were 

treated under the rural pathway.  

 Three hundred and twenty-nine (77.9%) of the cases that occurred between 1900 

and 0700 hours occurred in the metro/urban areas; 32 (7.5%) cases occurred in 

communities with a population greater than 3,000 people; 61 (14.3%) cases occurred in 

rural areas of the province; and 6 (1.4%) occurred in remote areas.  
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Comparing Time of Day 

 One way ANOVA comparing the individuals ambulance calls time benchmarks 

between the two time periods found a statistically significant difference between the on 

scene times F(1, 1078) = 4.48, p<0.04. There was no significant difference between the 

response time F(1, 1094) = 0.92, p = 0.34 and the transport times F(1, 1066) = 2.05, p = 

0.15 based on time of day.  

Table 15 

Response Time Based on Time of Day 

Variable  

    95% Confidence 

Interval 

Mean n SD* SEM** 

Lower 

Bound 

Upper 

Bound 

Response 

Time 

0700-

1900 
12:29 669 7:52 0:18 11:53 13:05 

1900-

0700 
12:02 427 6:41 0:19 11:24 12:41 

On Scene 

Time  

0700-

1900 
25:58 659 10:21 0:24 25:10 26:45 

1900-

0700 
27:19 421 10:13 0:29 26:21 28:18 

Transport 

Time 

0700-

1900 
23:07 653 22:57 0:53 21:21 24:53 

1900-

0700 
21:06 415 21:29 1:03 19:02 23:11 

Note. Time reported in minutes:seconds 
* SD –Standard Deviation. 
** SEM – Standard Error of the Mean   

Dispatch Accuracy 

In this sample of 1,099 cases 2 cases were missing the call type data thus 1,097 

cases were used for review. 777 (70.8%) cases were dispatched under the chest pain card 

type. Following chest pain, the most dispatched complainant type was breathing difficulty 

with 74 (6.7%) cases, interfacility transfer/palliative care with 56 (5.1%) cases, 

unconscious/unresponsive with 53 (4.8%) cases, and heart palpitations with 29 (2.6%) 



STEMI TREATMENT TIMELINES                                                                                               47 
 

 
 

cases. Overall the 1,097 cases were dispatched through a combination of 21 different 

complaint types.  

 Reviewing the dispatch priority, 1057 (96.4%) of the cases called for a lights and 

siren response and 39 (3.6%) of the cases called for a response that requires the 

ambulance to drive within normal driving parameters. In 1 case the EMS crew was able 

to arrive at the location of the incident before the dispatch centre was able to fully process 

the call, thus the call started in “prealert” status. 

Summary 

Analysis of the data has shown that paramedics can meet the recommended 

timelines for both treatment plans, but the timelines can be altered as factors such as the 

response or transport distances have an impact.  . 



STEMI TREATMENT TIMELINES                                                                                               48 
 

 
 

Chapter 5: Discussion 

Introduction  

 The results of this study have provided numerous areas for discussion beyond the 

original intent to determine if EMS systems are able to meet the recommended timelines. 

This study also provided an interesting area in which future research will further 

determine EMS call time intervals, and impact future policy and protocol development of 

STEMI care in the pre-hospital environment, and in the development of other nonspecific 

EMS policies and protocols. 

First Point of Medical Contact 

 The most notable topic for discussion in this study surrounds what is the first 

point of medical contact. In the prehospital world there is no standard definition for the 

point at which medical contact first occurs. As Alberta Health Services EMS has stated, 

in Alberta the first point of medical contact in the prehospital environment is considered 

to have occurred when the 911 call is answered. This belief is due to a number of factors, 

one as the ability of 911 call-takers to provide pre-arrival instructions such as how to 

control and protect an unconscious person’s airway, or instructions and assistance in 

providing CPR during a cardiac arrest (Alberta Health Services 2019, Clawson & Hauert 

1990). In our particular study, Alberta Health Services EMS call takers have the ability 

to, under written protocols and medical direction, recommend that the patient take 

acetylsalicylic acid (ASA), or Aspirin, as part of the advanced medical priority dispatch 

system that AHS EMS utilizes for dispatching the responding ambulances. While the 

ability for 911 call takers to recommend ASA administration exists, it is not dependent on 
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a specific dispatch card type, or call response determinant, but is at the discretion of the 

call taker. Others have the belief that because a call taker is dependent on the information 

they are receiving over the phone they cannot truly assess a patient, and thus are not the 

first point of medical contact. Instead medical contact should be defined as the point in 

which a trained medical professional arrives at the patient’s side and is capable of 

performing diagnostic and physical assessments (Wong et al., 2019; Welsh et al, 2009; 

Beta et al 2009).  

 Determining what is considered the first point of medical contact is of great 

importance in the determination of success in meeting the recommended timelines. As we 

have seen in this this study, the response time for an ambulance, which is inclusive of the 

time from 911 call received to ambulance personnel arriving at the patients side, can 

range from 10 minutes in a larger urban environments, to 20 minutes in the more rural 

and remote areas of the province. As such it can greatly impact the timeline to treatment 

and thus greatly impact the success rates for both the rapid transport for PCI and 

paramedic administered thrombolytic pathways. Thus until a standard definition of what 

is considered the first point of medical contact in the prehospital environment is agreed 

upon, it will be difficult to accurately judge success and compare success between 

specified regions on a greater national or international scale.  

Geography  

 In this study and in the province of Alberta, there are three designated hospitals 

that receive STEMI patients and are capable of providing PCI for surgical intervention. 

The location of these hospitals covers a large portion of the population in Alberta, and 

majority of the STEMI cases that occurred in the province.  However, due to the location 
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of these facilities, there remains people who reside outside of what could be considered 

an acceptable transport time from the hospital. While the specific cases are isolated in this 

study and dependent on a number of other factors, the northwest location of the Foothills 

Medical Centre in the City of Calgary saw some of STEMI cases where patients are 

unable to meet the recommended timelines when residing in the deep SE quadrant of 

Calgary. Increased and continued urban sprawl, as predicted by the Government of 

Alberta (2020) population growth predictions, could see the need for additional facilities, 

or strategically located facilities which will see a greater coverage for an increasing 

population. Strategic placement of PCI capable facilities may also see the reach of the 

rapid transport for PCI expand as populations in the areas of the province which currently 

do not meet the criteria for an acceptable transport time, find themselves within an 

acceptable transport time. 

Standardization and Equality of Care 

 If standardization and equality of patient care is the goal of the EMS system then 

the concurrent administration of both treatment protocols must be available to all 

paramedics within the systems so long as it meets their scope of practice. In this study the 

centralized delivery model of STEMI care in the province, combined with the large 

geographic area served by the EMS system ensured that there were populations where the 

standard of care was not equal. Further this study found that paramedics are able to meet 

the timelines for thrombolytic administration and for rapid transport, albeit with a caveat 

to determine what the first point of medical contact is. As Wong et Al (2019) stated, pre-

hospital systems and paramedics need to be considered part of the STEMI treatment 

pathway, and thus to optimize treatment this may mean having the ability to administer 
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thrombolytic medication if the system is unable to meet the transport requirements for 

PCI due to the geographic location of the patient, or in times of increased demand on the 

health system. Alternatively, if the system is able to meet the timeline for rapid transport 

to PCI, efforts should be focused on improving delays to decrease the time the cardiac 

tissue remains ischemic. Interestingly the findings from this study align with findings by 

Foo et al (2019) which found that 38% of patients in their cohort had a door to balloon 

time in excess of 90 minutes, further highlighting the need for prehospital systems to be 

integrated into a STEMI care pathway.  

It is also noted that when speaking of equality of care, there was a significant 

difference in the amount of time that practitioners spend on scene when comparing male 

and female patients. While this time difference is statistically significant, the clinical 

significance is minimal and previous research has shown that no clinical interventions 

could be performed in the difference in times. Further investigation into understanding 

the reasons why the statistical time difference is present, will better help researchers 

understand and find ways in which to equalize care between the genders.  

Future Research 

 Based on the results of this study there are a number of different areas in which 

there are opportunities for future research.  

 The first area for future research would be to evaluate how accurate the dispatch 

call centre is in administering ASA to the appropriate patients. Research into this would 

further define the question of first point of medical contact.  

 Secondly, there exists the potential for research that undertakes the transport times 

to each facility and through the use of GIS mapping develops hot zones for rapid 
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transport versus thrombolytic administration. This would be a beneficial adjunct to 

improving patient care as it would give paramedics and physicians the ability to 

accurately determine which treatment regime will meet the recommendations at that 

particular time, and in turn have a beneficial impact on patient care.  

 Lastly, a study that looks at the process for prehospital STEMI care could further 

evaluate where time savings could be made. As we have seen in this study, the 

emergency department is currently a place where a large portion of time is spent as the 

patient waits for definitive care. Expanding the current paramedic protocols and equating 

the care across the province may reduce the time in the emergency department. Further, 

potentially bypassing the emergency department completely, except in extenuating 

circumstances, in favor of catheterization lab or cardiac care unit admission may improve 

patient outcomes and decrease the patient load on the emergency departments of the 

receiving facilities.  

Limitations 

 This study has limitations that are beyond the control of the researcher. Most 

notably, the ambulance call times are dependent on the practitioners on the ambulance 

pushing the buttons on the mobile dispatch terminal or communicating with the dispatch 

centre. Recent changes in the technology of the mobile dispatch terminal; automated 

vehicle locators; and dispatch centre interface will reduce or remove this limitation in 

future studies as ambulances recently gained the ability to create these benchmarks 

without practitioner input. Additionally, which patients were included in the study was 

based on the paramedic’s documentation in their patient care report, and which protocols 

they documented using. As such, it is the belief of the researcher that the actual case 
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numbers are higher than reported, particular in the Calgary and South zones, where 

practitioners may not believe that STEMI reperfusion strategy is the correct protocol 

choice for rapidly transporting a patient to a PCI capable facility.  

 Following the patient through the health system also proved difficult and 

potentially limited the statistical analysis for the time the patient spends in the emergency 

department and the number of days the patient spends admitted in the hospital. While 

EMS is part of the health care system, the EMS technology is not linked into the 

healthcare system. This prevented follow through on some patients, particularly those 

patients who were transported to another site for care.  

Practical and Policy Applications 

 Practical application of this study to individual paramedic practice is not expected 

as paramedics currently work under medical direction and written protocols. For 

example, in the province of Alberta all paramedics work under a standard set of written 

protocols, and under the direction of a group of physicians acting as medical direction. 

However, knowledge of the results of this study can allow individual paramedics to 

advocate for their patient when they are managing and treating STEMI cases in the field. 

Additionally, sharing the results with individual paramedics can allow them to advocate 

for protocol and system changes to improve STEMI care as a whole. 

 On a larger scale, EMS medical directors and administrators operating in 

municipal, provincial, or national systems, both within Canada and internationally can 

use the results of this study. As previously mentioned there is a continued trend to 

incorporate EMS into the healthcare system, coupled with the need for evidenced based 

protocols and procedures. Thus the results of this study can be utilized to inform STEMI 
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treatment strategies, and ultimately ensure that the healthcare system as a whole is 

providing the most appropriate resource and treatment, that provides the best possible 

outcome for the patient, whether PCI or prehospital thrombolytic administration, and also 

meeting the recommended treatment timelines.  
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Chapter 6: Conclusion 

 Defining success in this study is difficult based on the lack of a standard 

definition for the first point of medical contact. Assuming the first point of medical 

contact is defined as the paramedics arriving at the patient’s side, Alberta Health Services 

Emergency Medical Services is currently meeting the recommended timelines in more 

than 90% of the STEMI cases for both rapid transport for PCI and paramedic 

administered thrombolytic treatment regimes. If the first point of medical contact is 

defined as 911 call received, thus including the EMS response time, success decreases to 

72% for PCI cases and 62% for paramedic administered thrombolytic cases. Further the 

success of obtaining an ECG within the recommended 10 minute timeframe is below 9% 

when the EMS response time is included, however is above 87% if the first point of 

medical contact is when the paramedics arrive at the patient’s side.  
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Appendix A - Alberta Health Services Emergency Medical Services Adult STEMI 

Reperfusion Protocol 
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Appendix B - Alberta Health Services EMS Calgary Zone EMS STEMI Pathway 
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Appendix C - Alberta Health Services/Covenant Health Vital Heart Response 

Program Protocol 
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Appendix D - Alberta Health Services Emergency Medical Services Geographic 

Category Map 
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