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The British Columb*ia Ambulance Service (BCAS) is one of the largest emergency 
rnedical services (EMS) systems in Canada and one of only two provincial services. 
It uses a resource alllocation plan (RAP) to standardize the dispatch of EMS resources and 
the level of service providers required (basic life support, advanced life support, and first 
responders) and the mode of response used (lights and siren or routine). 

Matching the appropriate level of resources to the acuity of the patient(s) is crucial for 
optimum system design. To do this, EMS organizations must understand their customers, 
and develop methodls to predict how physiologically stable or unstable is the patient. 

This major project focuses on the cal1 assessment cornponent of the dispatch systern and 
its sensitivity to patnent acuity and the resulting resources sent to the scene (resource 
allocation). It then evaluates if stakeholders feel the appropriate resources are sent based 
on the cal1 assessment, and its sensitivity to patient acuity. 

A two-phased approach consisting of development and application of a patient acuity 
s c o ~ g  system (PASS) and the Delphi survey served as the foundation of the study 
conduct. 

The PASS provides "real world data" and forms a picture for EMS directors and 
stakeholders to view in order to put the resource need into perspective. Future trends 
toward increased use of ambulance seMces need to be considered and plans developed 
using this type of objective data. 

PASS is a valuable tool to help agencies develop response strategies in terms of 
qualification level of pararnedics, the mode of response (use of lights and siren) and the 
need for a first responder. This study showed that stakeholders make decisions about 
resource allocation despite the presence of data, which may indicate a different resource 
requirement. 
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CHAPTER 1 : STUDY BACKGROUND 

Introduction to The Problem 

The British Columbia Ambulance SeMce (BCAS) is one of the largest emergency 

medical services (EMS) systems in Canada and one of only two provincial services. The 

purpose of the service is to provide inter-hospitd transfers and pre-hospi ta1 emergency 

care and inter-hospital care prior to and during transport to hospital. 

The BC Ambulance Service uses a resource allocation plan (RAP) to standardize the 

dispatch of EMS resources and the level of service providers required (basic life support, 

advanced life support, and first responders) and the mode of response used (lights and 

siren or routine). 

Matching the appropnate level of resources to the acuity of the patient(s) is crucial for 

optimum system design, To do this, EMS organizations must understand their customers, 

and develop methods to predict how physiologically stable or unstable is the patient. 

Then based on this assessrnent of acuity, the system must send the optimal level of 

resource (the acuity factor). EMS systems around the globe continue to look for the most 

cost effective and responsive design in EMS. 

"Emergency Medical dispatching can be defined as the allocation of the human resources 

and the available equipment of an emergency medical service (EMS) s ystem to anyone 

who asks for medical help" (Calle et al, 1996, p. 187). Early in the history of emergency 

dispatching, @re- 1970) dispatchers were considered no more than telephone operators 

who received requests for ambulances and sent the ambulance to the correct location. 

Today emergency medical dispatchers (EMD) are considered the hub of an EMS 

organization and have been shown to be an effective component of emergency patient 

care (Clawson et al, 1996). It is these dispatchers who must determine the acuity level of 

the patient and dispatch appropnate resources 



The ~ r i t i i h  Columbia Ambulance Service uses the Medical Priority Dispatch systemn< 

(MPDS) as a means of evaluating calls for assistance (the call assessment). Dispatchers 

dso  provide pre-arriva1 instructions to callers to coach them through life saving 

manoeuvres until paramedics amve. 

This major project will focus on the cal1 assessment component of the MPDS system and 

its sensitivity to patient acuity and the resulting resources sent to the scene (resource 

allocation). It will then evaluate if stakeholders feel the appropriate resources are sent 

based on the call assessment, and its sensitivity to patient acuity. 

Research Question: 

How accurate is the Medical Pnority Dispatch systemn< (MPDS) in 

predicting the patient's condition (acuity); and 

Can the call evaluation and resource allocation be hproved to more 

specifically address the patient's needs and improve efficiencfl 

To ensure the best senrice to patients and the most effective use of resources, BCAS must 

establish an evidence-based rationale for resource allocation. To do this the BCAS needs 

to: 

I 

I 

I 

I 

Determine the abiliw to predict patient's needs; 

IdentiQ the levels and modes of response for different levels of acuity; 

Determine the acceptable level of over triage (sending more resources than one 

necessary); and 

Collect what evidence supports a particular resource allocation plan. 



Determine the ability to predict patient's needs 

Special cd1 evaluation processes, described as prionty dispatch systems, have been 

developed and accepted as %est practice" for the interrogation of cdlers requesting an 

ambulance (Kuehl, 1994). This process attempts to elicit a chief cornplaint and 

associated signs and symptoms that indicate the severity of the patient's condition. 

Dispatchers ask pre-scripted questions in order to classify and assign a specific code that 

pnoritizes the call. The classification and dispatch code will then dictate what resources 

to send according to a pre-defined plan called the resource allocation plan (RAP - see 

Appendix A). 

The process used for call evaluation in the BCAS is called the Medical Priority Dispatch 

System (MPDS). This process was founded on the goal of "sending the right ttiing to the 

right person, at the right time, in the right way" (Kuel, 1994). 

Identify the leveb and modes of response for different levels of acuity 

A RAP describes to dispatchers what level of s e ~ c e  to send and how quickly they must 

respond. 

The BCAS resources available to the dispatcher to send to the aid of a sick or 

injured person include one or more of the three levels of support: 

first responders (FR), 

basic life support ambulance (BLS), 

advanced Iife support ambulance (ALS). 

How quickly they respond is known as the mode of response (lights and siren or 

routine). 

In the British Columbia system and where available, advanced life support resources are 

at a premium so levels of service must be selected judiciously. Sending units using lights 



and siren mode should be considered only when the benefit to the patient out weighs the 

risk to emergency personnel and the public. 

The importance of choosing the right s e ~ c e  Ievel and mode of response is not only 

significant for optimum patient care but it also affects overall system response times. 

Depletion of resources through sending two BCAS units (ALS and BLS) on calls deemed 

to be senous reduces the availability of these units for other calls. This means the 

remaining units are covering a larger area resulting in longer response times. 

Calle et al (1 995) have shown pnority dispatch s ystems cornmonly over estimate the need 

for advanced-level resources. Being able to more accurately predict what resources to 

send would improve the system efficiency b y reducing multi unit response, and savuig 

the highest level of resources for those incidents that require them. 

Determine the acceptable level of over triage (sendiog more resources than one 

necessary) 

Over-triage is when the dispatcher sends more or unnecessary higher level of resources to 

a call than the patient actually needs. A degree of over-triage is warranted in order to 

avoid missing tmly life threatening cases. However, the optimum degree of over-triage 

has not been determineci within the BCAS. There needs to be some definition around the 

desirable degree of over-triaging for each MPDS code. 

Coiiect what evidence supports a particular resource allocation plan. 

Currently the resource allocation p h  for the BCAS represents the best estirnates by 

practitioners, dispatchers, managers and physicians of what resources to send for a given 

call assessment. Except for anecdotal accounts, how sensitive the classification code is to 

the actual acuity of the patient is not well known. This is not an isolated problem in 

EMS. Michael Callaham once wrote: 



Contemporary North Amencan urban EMS is based on a rather debatable 
* 

notion - that there are large numbers of pre-hospital patients who will 

materiaily benefit fiom only 15 to 20 minutes of treatment, in an 

environment more difficult than any hospital or medical office, by 

individuds with less formal training and direct supervision than nurses or 

nurse practitioners or physicians, with essentially no venfiable medical 

history or records about the patient, treating an almost unlirnited variety of 

ailments, and unsupported by the extensive diagnostic tools that so greatly 

improve accuracy and safety of treatment in the hospital environment 

(Callaham, 1997, p. 786 ). 

Callaharn (1997) was describing the notion that there are a large nurnbers of 

patients that benefit significantly Çom receiving treatment 15 minutes faster. Few 

such conditions exist (e-g. ventricular fibrillation in cardiac arrest). This paper 

illustrates the Iack of evidence available to EMS managers to make important 

system decisions such as treatment protocols and resource allocation to various 

types of calls (the dispatchers mode of treatment). 

B y retrospectively evaluating the patients' illness acuity and cornparing it to the MPDS 

code, we can understand how to predict the seriousness of the patient's condition. The 

subsequent a resource allocation plan based on this qualitative and quantitative data could 

more accurately match patient need with optimal resources, and increase overall system 

efficiency and effectiveness. 

Resource Allocation requires data 

As a component of EMS, emergency medical dispatching is a complex process that must 

consider the unique nature of its resources, geography, and fünding to provide a 

hct ional  and cost-efficient system. However, the scarcity of quantifiable data has 

resulted in EMS systern design being developed through trial and error and on the best 

guesses of experienced response personnel. 



EMS sysiem design, including dispatch call evaluation and resource allocation, is too 

complex to rely solely on individual preference and dogrnas (Calle et al, 1996). A more 

evidence-based approach is important and it is critical to encourage participation of those 

affected by this problem. 

EMS dispatch integrates the communication components, service providers, and 

administrators to provide quality emergency medicd care. The Emergency Medical 

Dispatcher (EMD) receives calls, interrogates the caller, determine response 

combinations of service levels and response modes, and gives the caller appropriate pre- 

arriva1 instructions. The EMD can rapidly elicit reasonably accurate symptom pictures 

from fiightened callers, altowing a more accurate medical categorization of victirns. In 

addition the dispatcher can activate the configuration of responders optimally suited to 

deal with the specific emergency. Despite this, there is currently no proof that dispatch 

call evaluation results in the correct resource decision and has an impact on the patient's 

outcome. 

The High Cost of "blanket responses" 

Sending the highest level of provider and the most number of vehicles/units wilI always 

ensure the patient gets the best care. But, it is not enough to only send the highest level 

of paramedic on al1 cases; it is necessary to accurately determine the specific need for 

these highly trained individuals. If this is not done for ail calls the number of available 

providers will be reduced because of their inappropnate use (Keuhl, 1994). 

OverNnder Triage 

Underestimation of the severity of the emergency may lead to insufficient responses 

(under triage) and inadequate patient care. That may in tum af3ect the patient's outcome. 

On the other hand overestimation (over triage) may be detrimental as it may render the 

advanced level team unavailable for the hue emergency and will increase health care 



costs (Calle et al, 1995). In order to capture as many of the true life-threatening 

emergencies as possible it is desirable to have a degree of over-triage, but how much has 

not been determined. 

Pnonty dispatch systems offer a rational approach to iden t img and ranking the level of 

emergency but it tends towards over triage. Slovis (1985) reported dispatchers using a 

pnority dispatch system over triaged 47% of the time compared to paramedic's on scene 

evaluation of the patient. Calle et al (1995) reported a 30% over triage rate when 

dispatchers, using a pnority dispatch system, were compared to a physician panel 

reviewing the call retrospectively using emergency department records. These sets of 

data do not indicate if this is desirable or not but it does present the dilemma of what is 

the appropnate over triage rate in order not to miss an important case? 

Priority dispatch systems have a specific set of over-triage and under-triage rates. The 

challenge is to determine the optimum Ievels in order to minimize the costs of over-triage 

(resource costs) and under-triage (morbidity and mortality costs and liability). 

Currently no one has established thresholds at which the potential benefits of ambulance 

dispatch or pre-hospital care outweigh the costs and nsks of that service (Lamme, 1995). 

The authors studied the potential impact of a 'ho send" protocol for cornplaints of 

abdominal pain as means of decreasing the cost to the system and emphasized the need 

for more research into the use of pre-hospitai resources. 

Survival from cardiac arrest is a useful measure of the performance of an ambulance 

service. It is a condition that has definite outcomes, and is easily monitored. Response 

times directly affect the survival fiom cardiac arrest and unit availability affects response 

times. Furthemore, call assessrnent and appropriate resource allocation are early 

determinants of cardiac arrest outcomes because of their affect on unit availability and 

response times. 



There is an intemationally recognized format recording data in databases of outcomes 

f?om cardiac arrests to allow valid cornparisons between EMS services. The Utstein 

Template was developed as an international standard in reporting cardiac arrest in the 

pre-hospital setting. It defines tirne segments, cardiac rhythms, and circurnstances that 

have an affect on patient s u ~ v a l .  The Utstein Temptate has standardized the reporting 

cardiac arrest so that different centres can compare their performance using the same 

Response Time 

The response time is the time between the call assessor receiving the call and the arriva1 

at the patient's side of the responders. Response times in the life-threatening situations 

can influence the outcome of patient sunival. For example, cardiac arrest patients have a 

short tirne fkne (4 to 6 minutes) in which to receive life-saving intervention before brain 

death occurs. Electrical shock (defibrillation) delivered in a timely fashion is the only 

proven chance these patients have to survive. Time is the critical factor in s u ~ v a l  in 

out-of-hospital cardiac arrest (Figure 1.1). Each minute of delay in receiving 

defibrillation results in a 7% decrease in the chance of sumival (Valenzuela 1997). 



Figure 1.1 Probabiliîy of Survival (Valenzuela, et al., 1997). Chances of survival reduces 
- with tlme 
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Response time performance in emergency medical services is dependent on multiple 

activities that corne together in a sequenced effort to provide help in the shortest arnount 

of  time. Figure 1.2 shows the sequence of events that comprise an emergency d l .  

Prolongation of any of the six time intervals will have an effect on the overall response 

time to the patient. 

Figure 1.2 Response Time Intervals 
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The current standard adopted by the BCAS to respond to the most life threatening calls is - 
eight minutes with a goal of attaining the standard 90% of the time. Currently the service 

is reaching the standard an average of 53% of the tirne. 

Although adding ambulances to improve response times may be ultirnately necessary, 

there is a high financial cost. Measures to improve efficiency first need to be explored. 

Shortening any of the six time intervals wilI aid in the overall response t h e  and may be 

significant. 

Figure 1.3 is a systems diagram that shows the relationship between requests for help, 

unit availability, response time and the satisfaction of stakeholders. With finite 

resources, whenever an ambulance is sent on a cal1 there will be a reduction in the 

number of resources lefi available for the next cdl. The problem of unit availability is 

compounded when dispatchers over estimate the need for multiple units or whether BLS 

or ALS level of care is needed. 



Flgure 1 .3  Effects of Response Time 
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Response times in urban areas such as the Greater Vancouver Regional District and the 

Capital Regional District (Victoria area) are currently below the desired response t h e  

standard adopted by BCAS. Because of great financial scrutiny, any request for 

additional h d s  or resources to correct the response time problem will require 

convincing evidence. Before the funding agency can be approached, there needs to be 

proof that every effort of efficiency has been considered using existing resources to 

improve perfo rrnance. 

Response time performance is dependent on a number of variables. No single fix, by 

itself will ensure response times meet the accepted standard. 



There is à perception by paramedics and dispatchers that the current Resource Allocation 

Plan is sending too many resources to certain cal1 types. This research project will 

attempt to address this perception problem by comparing the patient's acuity with the 

dispatch classification code and the subsecpent resources sent. 

Response time performance is largely dependent on unit availability and location of 

resources. Addressing the appropriate resources for each call type using empirical data 

will ensure there is minimal wastage or overuse of finite resources. Reducing the demand 

for special resources on non-critical calls will fiee these resources and increase their 

availability for the next tme ernergency. 

BCAS Cal1 Evaluation 

The call evaluation system used by the BCAS is the Medical Priority Dispatch System 

(MPDS), which is copyrighted by Medical Priority Consultants. This system is in use 

internationally in 20 countrîes and has been translated in six languages and three English 

dialects (Clawson, 1998). MPDS is a widely used call evaluation process that utilizes a 

protocof-based questioning format that requires the EMD tci ask the questions according 

to an algorhythm. Each cornplaint is given a corresponding code called an 

MPDS code. There are over 240 MPDS codes in this systern. Because the questions are 

standardized and cornpliance in asking the questions is required, the codes offer an 

excellent way to group patients for study purposes. 

Research or objective data to validate the recommended resources for each MPDS code 

have o d y  been done for cases involving cardiac arrest, cardiac complaints, intoxication, 

febrile seizures and cerebral vascular accidents. (Calle et al, 1995). By developing a 

process that will match the call type (MPDS code) to the patient's acuity of condition on 

amval of the paramedics, managers could consider factual data in addition to opinion 

when deciding on the appropnate resource to send on al1 calls as a system. 



Role conflict in the use of first responders 

A challenge in regards to resource allocation is in identifying the most appropnate use of 

First Responders. First responders are generally provideci by fire departrnents throughout 

the province of British Columbia and range from full time professionals in the major 

cities to on-cal1 volunteer services in the rural setting. Generally, the larger metropolitan 

services feel that pre-hospital care is a service that they should be offenng their 

respective constituents. SrnaIl rural f i s t  responder agencies have limited budgets and 

mainly wish to respond in the f is t  responder capacity only if they c m  have a real impact 

on the patient's outcome or public safety. The dilemma faced by the BCAS is how to 

sat ise the first responder's desire to be involved while addressing safety and cost of over 

response of resources. So, if how we use fint responders is variable, then application of 

this service affects consistency of RAP. 

Consistent Resource Allocation 

In cornmunities with ALS coverage resources must be managed so that they are available 

for those patients who can benefit from their care. Responding to non-life threatening 

calls rnay result in the ALS paramedic not being available for the tme-Iife emergency. 

In both these situations efficient alfocation of resources should be driven by the 

requirements of the patient. 

This study set out to validate the MPDS' classification codes against the actual acuity of 

the patient and determine if the process for developing the subsequent W was 

evidenced based. 

A method is required to identiS. the acuity of patients for each MPDS code that can be 

used to assign the appropriate resource. The MPDS cal1 evaluation process is designed to 

triage patients accordïng to medical criteria but the accuracy in predicting patient acuity 

needs to be detemined for each of the 240+ codes. This process, when complete, can 



form the basis of an established plan to be followed by each dispatcher thus creating a 

consistent approach to resource allocation. 

The Organization 

This research project takes place within the British Columbia Ambulance Service and 

involves the dispatch centres and the efficacy of the priority dispatch system used to 

priontize calls and determine the appropnate resource allocation for each cal1 handled in 

the province of British Columbia. 

The British Columbia Ambulance Service 

The British Columbia SeMce began as an organization as a result of legislation 

proclaimed in 1974. Through the Emergency Health Services Act, the Emergency Health 

Services Commission was created and given the authority to provide pre-ho spital services 

in the province. The Commission accomplished this by creating the British Columbia 

Ambulance Service (Govemment of British Columbia, Health Emergency Act, 1996). 

The BCAS currentiy employs approximately 3,300 people across the province. It 

operates 400 ambulances out of approximately 200 stations and dispatches fiom three 

centres, Victoria, Vancouver and Kamloops. Medical control is provided through 

prospective and on-line control. Prospective control is accomplished through policies 

and protocols. On-line control consists of hospital-based physicians providing 

permission to proceed with special protocols and to provide advice to paramedics while 

treating patients. 

The Medical Advisory Cornmittee, made up of physician representatives from various 

disciplines and regions, are responsible for the medical authority contained in the 

protocols and on-line control. 



BCAS Culture 

Dispatchers are trained to a minimum of ernergency medical assistant I (EMA 1). Prior to 

the implementation of the pnority dispatch system in February, 1997, dispatchers used 

their own individual form of caller questioning based on a mode1 provided during their 

initial dispatch training. No quality control was done except for cornplaint investigation. 

The culture of the BCAS is heavily influenced by strong union affiliation and the union- 

management climate has been described as positional and confiontational. Introduction 

of the MPDS was perceived by some dispatchers and the union as a negative process and 

an affront to their medical training as EMAs. 

Further to this the dispatchers were not al1 in favour of the continuous quality 

irnprovement (CQI) process that accompanies MPDS. Management was sensitive to 

these issues and implemented a CQI process that is confidential and non-punitive with 

the exception of proven negligence. Also the dispatchers' involvement has been sought 

through the implementation and continuing review of the MPDS system by inclusion on 

the medical dispatch review cornmittees set up in each dispatch centre. So, asking for an 

objective review of the RAP in this culture posed sorne challenges. 

Organization Stakeholders 

It is important for an organization to know who its stakeholders are and who are impacted 

by its activities. In regards to resource allocation and response time, the following list 

identifies those stakeholders. This list is not complete but shows the complexity of the 

problem in context of those affected 

Patients and families 

BCAS paramedics and dispatchers 

First responders 

Law enforcernent 



Physicians 

Registered nurses 

Clinic and nursing home staff 

BCAS management 

BCAS administration staff 

Labour 

Politicians 

Information management group 

Quality Improvement staff 

Ambulance billing 

Communications 

Priority Dispatch System Protocol 

Emergency medical dispatching can be defined as the allocation of the human resources 

and the available equiprnent of an emergency medical service (EMS) system to anyone 

who asks for medical help (Calle et al, 1996). Early in the history of emergency 

dispatching, @ce-1970) dispatchers were considered no more than telephone operators 

who received requests for ambulances and sent the ambulance to the correct location. 

Today emergency medical dispatchers (EMD) are considered the hub of an EMS 

organization and has been shown to be an effective componemt of emergency patient care 

(Clawson et al, 1996). 

The use of written protocols b y professionals is an accepted method of delivering 

consistent quality patient care. Physicians, nurses and pararnedics learn by the use of an 

accepted methodology when treating various patient conditions. When faced with a 

complex set of patient presentations, many clhicians will fiequently refer to protocols to 

guide their treatment decisions rather than rely on their memory so nothing is missed or 

forgo tten. 



The EMD's role is also based on medical protocols sirnilar to those used by other health 

care proféssionals. However there are two significant differences inherent in the 

dispatcher's environment: 

= lack of direct patient contact; and 

tight time fiame to perform an evaluation of the incident and make critical 

resource decisions. 

Conduckg patient evaluations in a non-visual environment and quite often through a 

second party (not the patient) requires insightfûl interrogation skills. As other medical 

professionals rely on protocols, the EMD also relies on strict protocol-driven questioning. 

Dr. Clawson (1998) compares the EMD and EMS routines to emergency physician and 

pararnedic routines in the table 1.1 : 

Table 1.1 Cornparison between EMS routines and physician/paramedics 

Patient Care Routines for EMDs and EMS 
EMD Emergency PhysicianParamedic 
Cal1 receipt Patient introduction 
Case entry Prirnary survey 
Four cornmandments (case entry questioning) Vital signs 
Imrnediate dispatch Call for MD specialist 
Pre-arriva1 instruction Support airway, breathing and circulation 
Key question interrogation Secondary survey 
Dispatch code selection Working diagnosis / action plan 
Routine dispatch Further evaluation of patient 
(send mobile evaluators) (order lab tests. ECG, X-ray, etc. 
Post-dispatch instructions Routine treatrnents 
Case review Morbidity / mortality conferences 
QA / QI processes QA / QI processes 
Total quality management Professional review organization 

Authonty for dispatch protocols and resource allocation rests with the MPDS Steering 

cornmittee. This cornmittee receives input from the regional Medicai Dispatch Review 

Cornmittees (MDRC) that serves as part of the CQI process. 



Continuous Quality lmprovernent component of a priority dispatch system 

The priority dispatch system used in British Columbia is Clawson's mode1 and was 

implemented on February 17, 1997. A continuous quality irnprovement (CQI) process 

that reviews a significant sample of calls and provides confidentid feedback to the 

dispatchers is an important component of the dispatch process. This approach allows the 

reviewers to serve as coaches and mentors rather than ei;forcing cornpliance through 

positional authority. The results of the process are reported as trends of groups over time 

and communicated province-wide and to al1 stakeholders including staff, politicians, 

ministry executives and other interested parties. 

The CQI process is an important cornponent to this study as it confirxns that the MPDS 

codes chosen by the dispatcher are correct. In order for a particular code to be chosen, 

the answer to specific questions need to be answered the same way each time that code is 

chosen. CQI measures the compliance of dispatchers in asking the protocol questions. 

The cornpliance in the three dispatch centres in asking al1 the required questions is 90% 

or greater (BCAS Dispatch CQI monthly reports, unpublished). This high compliance 

rating provides confidence in the accuracy of the MPDS coding of each patient. 

The Prïority Dispatch System Process 

The protocol that directs the dispatchers through the cal1 assessment, code categonzation, 

and ultimately to the decision on what resources to send is as follows: 

Based on the answers to the Case Entry questions, the EMD selects the most 

appropriate pnority dispatch protocol. 

The dispatcher then asks al1 the questions on the priority dispatch protocol. 

The EMD chooses the determinant code most closely linked what the caIIer has 

reported 

The EMD matches the determinant code with the pre-hospital resource alIocation 

plan that has been assigned by the Medical Dispatch Review Cornmittee (MDRC) 



Designated resources are then sent. - 
In some cases where breathing is absent, the resources will have already been sent. 

The EMD provides the caller with pre-arriva1 instructions. 

The Medical Prionty Dispatch System W D S )  consists of 32 Chief Complaint cards that 

each contains Key Questions. The thirty-two cards are listed in table 1.2. 

Table 1.2 Definitions of MPDS cards 
Card Chief Cornplaint 

Number 
Abdominal Pain 
Allergies/Kives/Medical ReactiondS tings 
Animal Bite/Attacks 
AssaulüRape 
Back Pain (Non-Traumatic) 
Breathing Problems 
Burns/Explosion 
Carbon Monoxide/Inhdation/Hazardous Materials 
Cardiac/Respiratory Arrest 
Chest Pain 
Choking 
Convulsions/Seizures 
Diabetic Problems 
Drowning (Near).Diving Accidents 
Electrocution 
Eye Problems/lnjuries 
Falls/Back Injuries (Traumatic) 
Headache 
Heart Problems 
HeaKoId Exposure 
Hemorrhage/Lacerations 
IndusûiaVMachinery Accidents 
Overdose/Ingestion/Poisoning 
Pregnancy/Childbirth/h/liscarriage 
PsychiatridSuicide Atternpt 
Sick Person (Specific Diagnosis) 
S tab/Gunsho t Wound 
Stroke (CVA) 
Traffic Accidents 
Traumatic injuries, Specific 
Unconscious/Fainting (Non-Traumatic) 
Unknown Problem (Man Down) 



The answ&s to the Key Questions lead the dispatcher to one of four response 

determinants. The four response determinants are: 

A = Alpha-level 

B = Bravo-level 

C = Charlie-level 

D = Delta-level 

Table 1.3 contain the definitions for each determinant. 

Table 1.3 Definitions of MPDS Determinants 
Determinant Defiition 

Alpha 

Bravo 

Charlie 

Delta 

Not life threatening. Time will not affect outcome. 

Not Life Threatening. Time may affect outcome 

Potentially life threatening. Time will affect outcome. 

Life threatening. Time is of the essence. 

Each of the determinants cm be sub-divided into sub-determinants- This allows for a 

more specific coding of patient condition by using several categories for each 

deteminant on a single chief complaint card, The sub deteminant is a more specific 

symptom qr condition relating to the chief complaint and determinant. 



An MPDS code is an alphanumeric code representing: 

a numbered chief complaint card, 

a determinant, and 

a sub-determinant (see Table 1 -4). 

Table 1.4 Determinant coding (Cla wson, 1998) 

Chief 
Determinant Level Sub-determinant Sub-determinant MPDS Code 

Number Descriptor 

Cornplaint 

Number 

12 D 1 Continuous or 12D1 
Multiple Seizures 

This refers to a chief complaint of continuous convulsions, requiring a delta response and 

is classified as an MPDS code 12D 1. 

Asking al1 the listed questions on each complaint card is critical in selecting the correct 

MPDS code and therefore results in selecting the most appropnate resowce to send to the 

call. The ability to gather meaningful statistical data with this standard coding systern 

allows performance cornparisons between cities, regions and even countries (Clawson, 

1998). 



CHAPTER 2: LITERATURE REVIEW 

Review of Organization Documents 

The organizational documents pertinent to this study in clued the mission staternent, the 

Health Emergency Act of British Columbia, dispatch policies, the Resource Allocation 

Plan and records management documents. A review of organizational documents shows 

that there is a prospective structure in place to manage the BCAS resources and those 

resources available to the BCAS. 

Mission Statement 

The British Columbia Ambulance Service's mission statement is: 

We exist to provide timely transportation and care to the sick and injured. Our 

goal is to provide the best ambulance service possible with our allocated 

resources. Our Guiding principle is carhg- 

Health Emergency Act 

The HeaIth Emergency Act (HEA) of British Columbia establishes the Emergency Health 

Services Commission (EHSC) as having power to establish emergency health seMces for 

the British Columbia (Governent of British Columbia, 1996). Under this legislation the 

Commission has the power and authority to provide ambulance service through the 

British Columbia Ambulance Senrice (see Appendix A). 

Dispatch Policy and Procedure 

Volume two, Chapter five of the BCAS Policy and Procedure manual deai with the 

process of dispatch and cal1 evaluation (see Appendix A). These documents outline the 



authority, responsibilities and process dispatcher need to follow when assessing the - 
callers' need and determinhg the appropriate resource to send. These policies require 

revision to reflect changes to the resource allocation plan and call evaluation process. 

Resource Allocation Plan 

The Resource Allocation Plan (RAP) is a document developed by the BCAS to establish 

a consistent allocation of resources to match each medical prionty dispatch code. Each 

of the 240 MPDS codes is assigned a designated level of response. This could include 

EMA I or EMA II, and/or EMA III (ALS in ALS cornmunities), and first responders. 

The Resource Allocation Plan also includes the mode of response: lights and siren or 

routine (see Appendix A) 

But even though regional differences in resources may necessitate variations of the R N  

the designation of codes to the cal1 assessrnent remains sovereign. Stakeholder group 

decisions regionally may assign different resources to a particular code because of 

variations in their available resources. 

Record Management 

The BCAS uses several means to record the data generated for each call. The dispatch 

phase data includes information regarding the incident such as time points, location, 

complaint (MPDS code), unit sent, etc. In two of the dispatch centres this information is 

entered directly into a computer by the dispatcher. In the other centre the information is 

manually captured on a dispatch form and later entered in a computer by data entry 

clerks. The actual patient information is captured through the paramedic's crew form and 

is later entered by data entry clerks. 

The dispatch and pararnedic information are then combined and reside in the 

management Information System (MIS) where it cm  be manipulated for data reporting 

and analysis. This capability is unique in the EMS industry and provides BCAS with the 



opportunity to explore relationships between the dispatch phase and the patient's - 
condition. 

Review of Supporting Literature 

The evolution of dispatch systems eom randorn individualized decisions to consistent, 

predictable, professional practice has been a major irnprovement in the efficacy of EMS. 

The literature supports the importance of the dispatch finction and the need for 

consistency. It aiso supports the need and development of s c o ~ g  systems to more 

objectively categorize the actual acuity and severity of its patients' condition. 

Dispatch Call assessment 

Emergency medical seMces dispatch has evolved over the last 25 years as pre-hospitd 

care grew fiom the 1960's when the first field defibrillation (electncal shock to start the 

heart) was performed in Belfast, North Ireland (Zachariah, 1995). As emergency medical 

services evolved through the 1970's and 80's the need for a more systematic method of 

cal1 assessment, pre-arriva1 instruction and dispatching resources became evident. 

In 1975 a Phoenix, Arizona paramedic gave the first recorded unscripted pre-arriva1 

instruction to a mother of a non-breathing baby. The child survived and the age of 

dispatch life support began. The process of pre-arriva1 instructions in childbirth, choking 

and CPR Ge the benchmarks of a medical dispatch centre. Clawson began to develop a 

scripted cal1 evaluation process to help the dispatcher determine the calls that required 

lights and siren response and advanced life support. This process grew to become the 

Medical Priority Dispatch System, which is the market leader in dispatch programs and 

reIated hardware and software (Zachariah, 1995). 



Priority Dispatch Systems 

In Houston, Texas, Curka et al (1993) tested the ability of a computerized priority 

dispatch system to safely exclude the need for advanced life support. He found through a 

retrospective review of calk that using a computerized pnority dispatch system, advanced 

Me support units were spared on 40.2% of EMS incidents thus increasing their 

availability for use on more senous calls. Of these calls only 0.5% later received 

advanced treatment. Overall Curka et al detemiined that 0.4% of the patients receiving 

basic life support may have benefited fiom an advanced level of care. They concluded 

that a computenzed priority dispatch system could be used effectively to safely identie 

cases that require only a basic level of care. The Curka et al study is lirnited in that it did 

not address the nurnber of ALS responses where the patients did not require this level of 

provider. Although the priority dispatch system used in Houston was not the MPDS 

mode1 developed by Clawson, it used the basic pnnciple of scripted questions to identie 

pnority symptoms. 

Curka at al's findings were reviewed by Zachariah (1995) who stated that when the 

prionty dispatch system was developed in the 1980s, the goal was to decrease the number 

of times that ALS paramedics were sent when they were not required (exclusion 

principle). In contrast the MPDS onus is to send the right thing at the right t h e  to the 

right place using an inclusion pnnciple (Zachariah, 1995). 

Upon fhther investigation of Curka et al's data, Zachariah found that the number of 

patients who actually could have benefited fiom ALS were even fewer than reported by 

Curka et al. However he did not address the over-triage of ALS units. Nor was it 

sensitive to instances where the BLS crew was sent first but did not recognize the need 

for advanced level care or there was inappropnate advance care provided. Zachariah 

reported that the Houston system now evduates their responses by matching the 

interrogation question that resulted in choosing the level of response with the outcome of 

patients through retrospective review. Such reviews allow the questions to be omitted or 

changed to adjust the level of response. The study did not discuss what retrospective data 



was reviewed nor did it describe a method for determining patient outcome for each call 

type. 

Calle, et al (1995) investigated the performance of the dispatch centre in general. He 

noted that previous studies reviewed specific medical problems such as cardiac arrests, 

cardiac complaints, febrile seizures, or cerebrai vascular accidents. Calle et al 

retrospectively reviewed the paramedic's run sheet, emergency department records and 

dispatch tapes. An evaluation on how the call was handled was performed by an 

emergency physician and two emergency nurses. The evaluation used the same three 

evaluators for al1 the calls. The results would have been more convincing if there was a 

process to garner input fiom other experts on the critena for an advanced life support and 

a basic life support cal1 pnor to the review or to validate the reviewer's findings. 

Nevertheless, Calle et ai's main finding was that ALS teams were inefficiently used and 

that the dispatchers' triaging was only one of the factors involved. He found that only 

59% of cases that required ALS actually received that level of care and that of the 

patients that received ALS, only 46% actually needed it. In a recent unpublished report 

frorn the BCAS, in the Greater Vancouver Regional District only 33% of patients 

identified by the BCAS Resource Allocation Plan (a pre-determined allocation of 

resourca for each of the 240 MPDS codes) as r e q u i ~ g  ALS actually received this level 

of care. Although a follow up was not done to see if these patients would have ultimately 

benefited fiom ALS, it is clear the system is not satiswng its own goals (Burgwin, 

BCAS ALS Report, 1999, unpublished). 

Palumbo, et al (1 996) compared the dispatchers' triage results using a priority dispatch 

system with the retrospective review of the paramedic run sheets and emergency 

department patient record. They found that hospitalisation of patients increased with the 

higher acuity dispatch codes. Fie-one percent of those calls identified by dispatchers as 

urgent required hospitalisation compared to the physicians' review that had 100% of the 

same category hospitalised. The dispatchers and physicians agreed 57% of the time in 

assigning the dispatch response codes to patients (Palumbo, 1996). Slovis (1 985) found 



that in a similar dispatch systern dispatchers assigned a high pnority 47% of the time 

cornpared to field pararnedics who assigned a high priority 7% of the time. These studies 

indicate a significant over-triage rate arnong dispatchers using a pnority dispatch system 

but that the probfem does not entirely rest with the dispatcher or the system used. (Calle 

et al, 1995). 

To try and establish the effectiveness of priority dispatch, Keene (1 990) conducted a 

survey of dispatchers and pararnedics to evaluate the impact that the impf ementation of 

emergency medical dispatch had on the Orlando Fire Department to: 

1. Enhance patient care by achieving a "zero-minute response time", 

2. Reduce dispatcher and field-personnel stress, 

3. Increase professionalism and CO-operation between dispatch and field units, 

and 

4. Increase deparûnent efficiency by using BLS units for BLS calls. 

Two surveys were developed, one directed at paramedics, the other at dispatchers. The 

dispatcher survey consisted of ten staternents, which the respondent was asked to agree or 

disagree. The author used a proportional stratified random sarnple of 140 pararnedics and 

25 dispatchers who were recent EMD course grads. Sixty-eight percent of the dispatcher 

surveys were returned and 41% of the paramedic surveys were retumed. Although the 

dispatcher rate of retum was satisfactory, the paramedic's sarnple could be questionable 

due to volunteer bias of those who returned the surveys. 

The author concluded that dispatch centres that were dedicated to imbulance dispatch 

only (some dispatch centres served fire and police as well) had a greater congruence with 

the statements than did the non-dedicated centres that served several types of agencies. 

Pararnedics generally agreed with the statements if their dispatch centre was dedicated to 

EMS. Afso only 14% agreed that a cal1 sent as BLS actually would hun out to be a BLS 

in a s e ~ c e  with a non-dedicated dispatch centre as opposed to 61 % in a dedicated 

service area, 



Predictive statistical analysis was not done in Keene's sunrey; therefore the differences in 

responses could be a matter of chance. The design of the survey responses gave only two 

options: agree or disagree. There was no ability for the survey to capture those who were 

not absolutely agreeable or disagreeable. Finally the author concluded that implementing 

an emergency medicai dispatch process when it cannot be appropriately applied, as in the 

case of non-dedicated dispatch centres, only serves to increase the ineffectiveness of the 

organisations and ultimately decreases the quality of care. The article fails to support the 

author's conclusion as the research was asking opinion and had no qualitative outcome 

data to support these opinions. However, the study's value is in its input fkom the 

dispatchers and paramedics to improve training and agency interaction between the two 

groups. 

Medical Priority Dispatch System 

"Dispatch pnontization is an essential element in any EMS system for it  

establishes the appropriate level of care initially required including vehicle 

response configuration and mode of urgency. Al1 medical dispatch centres must 

institute and monitor adherence to dispatch pnontization protocols that clearly 

delineate appropriate lights and siren use Çom those that do not." (Kuehl 1994, 

PP- 128) 

After two major lawsuits in the United States involving dispatch cal1 screening and 

refusal to send an ambulance that resulted in the death of two patients, there was a 

movement toward better training and standardization of protocols to better prepare 

dispatchers (Zachariah, 1995). One of the outcomes of this is the Medical Pnority 

Dispatch syatemm that is standardized and. used by over 2,000 dispatch centres 

worldwide with over 28,000 certified emergency medical dispatchers (Clawson, 1997). 

Also, the dispatch process is now accompanied by strict quality improvement monitoring 

to ensure the standards are maintained. 



In 1990, &der the direction of the United States Department of Transportation, a practice 

standard was developed which was issued through the American Society for Testing and 

Materials (ASTM) for emergency medical dispatch. These standards were closely 

fashioned afier the Clawson model and together with the National Association of 

Emergency Medical Services Physicians position papa established the importance of 

emergency medical dispatch as a vital component in pre-hospital care. 

The BCAS adopted Medical Priority Dispatch System in 1997 for call priontization. This 

system was approved by its Medical Advisory Cornmittee, and conforms to best practices 

as identified by the National Association of Emergency Medical Sentices Physicians in 

the United States according to their position paper. 

Kallsen (1990) concluded that Clawson's model of priority dispatch successfûlly 

differentiates patients who suffer pre-hospitd cardiac arrest or critical condition fiom less 

cntical patients. Kallsen's research in Fresno, California indicated that caHs were ranked 

into three priorities: life threatening (priority one), emergency (priority îwo) and other 

(priority three). Although Klassen's study is limited in its discussion on methodology, 

the results showed that priority one calls detected cardiac anests with a sensitivity of 0.90 

and a specificity of 0.50- This result means that when a dispatcher identifies a cardiac 

arrest through the priority dispatch call evaluation it will turn out to be a cardiac arrest 

90% of the time. However it dso means that 50% of cardiac arrests are not detected by 

the dispatcher (specificiv 0.5). 

This finding is similar to the BCAS finding that about 50% of cardiac arrests are not 

identified in the cal1 evaluation although the call is normally considered critical 

(Burgwin, unpublished BCAS Cardiac Arrest Report, 1998). Failure to identi@ ail 

cardiac arrests is understandable in the pre-hospital setting as many arrests occur afier the 

call to 9 1 1, or during the paramedic's' presence or the caller is not aware of the status of 

breathing and consciousness when asked by the dispatcher. 



Service Level availability in the BCAS 

It is important to understand the various levels of responders available to dispatchers so 

that an efficient system of resource allocation can occur. In reviewing the literature it 

became apparent that the definition of ALS versus BLS was not satisfactorily addressed. 

In the United States the tenn BLS generally refers to a pre-hospital provider with little 

more than first aid skills and an ALS provider is one with intravenous, drug therapy and 

skills in interpreting electrocardiograms. 

In the BCAS the basic level of provider in most communities with full time staff is 

Emergency Medical Assistant II @MA II). This level is capable of some of the skills 

that in other jurisdictions would be considered ALS. The EMA II is capable of 

intravenous therapy, a Iimited array of pharmaceutical treatments and more advanced 

assessrnent ability than the traditional basic life support level. The EMA II is one of the 

resources dispatcher's can choose in certain communities. They can respond on their 

own or accompany an Advanced Life Support (ALS) team. The BCAS resource 

allocation plan identifies the MPDS codes that EMA II personnel c m  respond to on their 

own and those ca1Is that require ALS support. 

Because this distinction is blurred and will continue to be vague as future research adds 

or deletes treatment protocols, the term "Highest Level Available" is more appropriate 

when referrhg to the ALS resources sent to serious cases. This term enables a 

standardized resource allocation plan even when ALS is not in the community. 

Physiologic scoring systems 

Physiologic scoring systems describe the patient's condition based on physiologie 

indicators such as blood pressure, level of consciousness and respiratory rate. A score is 

applied to the values of each of these indicators to represent various levels of acuity. 



Spaite et al (1997) believes that reliable sconng methods, severity scales, and outcome 

measures for EMS are lacking. niey discussed the importance for EMS services to take 

the time and endure the expense of developing methods to evaluate their system and how 

it impacts patient outcome. 

Trauma scoring systems have been developed to aid in predicting the seriousness of the 

patient and to aid in triage decisions made by the pararnedic at the scene of an event. 

Scoring systems also aid to minimize the difficulties in evaluating care provided to the 

trauma patient The utility of these scales in assisting triage, evaluating care during 

transport, and predicting mortality of trauma patients has been well established (Savitsky 

and Rodenberg, 1995). Exarnples of these scales include: 

Glasgow Coma Score (GCS); 

Trauma Score (TS) and; 

Therapeutic Intervention S everity Score (TISS) 

Revised Trauma Score (RTS) 

There is little written on medical-scoring systems -h the literature although there is an 

abundance of material describing trauma-scoring systems (Carley, 1 996; Eichelberger, et 

al, t 989; Gilpin, 299 1; Luk et al, 1999; Savistsky, 1995). This is because trauma patient 

outcome is related to their physiologic status that can be measured through blood 

pressure, pulse rate, breathing status, and level of consciousness. While these 

measurements may be predictive of medical patient outcome, it has not been proven in 

the literature. 

Savitsky (1995) concludes that a combination of the RTS and the GCS may be used as a 

guide to the degree of pre-hospital care that may be provided to victims of medical 

illness. Although his analysis included only patients transported by helicopter fiom scene 

situations, his findings can be extrapolated to ground ambulance services. 



Bonatti et al (1995) also deait with physiologic sconng systems in the setting of 

helicopter transport. They atternpted to identiQ easily obtainable predictors of short-term 

outcome for emergency victims treated by a physician-staffed helicopter emergency 

medical systern (HEMS). This was a retrospective study conducted at the HEMS unit in 

Innsbruck, Austria. Eleven parameters were selected fiom the tlight logs and were tested 

for their prediction on survival following helicopter rescue. h o n g  eleven parameters 

reviewed, three had a statistical significance @ < .OS) on outcome: 

State of consciousness, 

Respiratory status and 

Patient circuIatory status 

If physiologic measurements of consciousness, respiratory status and circulatory status 

are significant of medical outcome and if these same parameters are arnong the 

parameters used for tools to predict outcome of trauma, then these parameters could be 

used in developing a scoring system to mesure the acuity of patients in the pre-hospital 

setting. 

One component of this project was to develop an acuity scoring system using the 

parameters of the patient's condition as predictors of the need for advanced care. The 

other component is to compare MPDS codes to the percentage of patients that fit into 

each category of acuity. This can be a valuable method of confirming the appropriate 

resource to send for each MPDS code. 

The Patient Acuity Scoring System (PASS) 

Savitsky (1995) showed a correlation between the GCS, RTS and the Therapeutic 

Intervention Severity Score (TISS) for non-traumatic and traurnatic patients. He 

concluded that a significant correlation would indicate that the RTS and GCS might be 

used to predict the level of care required by the patient (Savitsky, 1995). 



Patients with non-traumatic etiology also need to be evaluated using objective indices. 

This rese&cher designed a scoring systern called the Patient Acuity Score (PASS) to 

quanti@ the seriousness of trauma and non-trauma patients' condition according to: 

Blood pressure 

Respiratory rate; 

Level of consciousness; 

Cardiac arrest and; 

* The need for ventilatory assistance. 

The RTS closely resembles the Patient Acuity Scoring System (PASS) as it too uses 

GCS, respiratory rate and systolic blood pressure (see Research Methodology). 

However, the Savitsky approach does not account for patients who may have a normal set 

of vital signs but are suffering fiom a potentially lethal condition such as cardiac chest 

pain. This indicator is considered along with the PASS. 

The remainder of the parameters used in Bonatti's study were fiom the National 

Advisory Cornmittee of Aeronautics (NACA) s c o ~ g  systern. This is a description of the 

type of intervention the patient required ranging fiom no injury or disease to lethal 

injuries or illness. This scoring system required a physician to make the determination of 

score and therefore would not fit into the PASS mode1 used in this project. 

Resource Allocation - effects of response time 

Response time is an important indicator in the survivability of some patients and is a 

main indicator of EMS performance. Utilization of resources has a profound effect on 

response times especially if too many resources are sent needlessly. This leaves fewer 

resources left to respond to a large area thus extending response times. 

Valenmela et al (1997) reports that there is a strong correlation between time to 

intervention of the out-of-hospital cardiac arrest and survival. The objective of his 



research was to develop a simple, generalizable predictive model for survival after out- 

of-hospital cardiac arrest due to ventricular fibrillation. They perforrned a logistic 

regression analysis of two retrospective series (n = 203 and n = 1667 respectively) of out- 

of-hospital cardiac arrests. The two data sets represented two different communities that 

utilized similar two-tiered ambulance services. 

Valenmela et al demonstrates the importance for ambulance seMces to provide timely 

responses to potentially senous conditions that could lead to cardiac arrest. This paper 

establishes the truth that the longer the patient waits for defibrillation the worse the 

outcome (see Figure 1.1). Consequently cardiac arrest is used as an indicator of service 

performance because it is the only outcome that is measurable in the pre-hospital setting. 

Mary Larsen, et a1 (1992) supports the eflects time has on cardiac arrest survivability. 

Using a multiple linear regression model fi tting the data, Larsen found that the decline in 

sumival rate in sudden ventricular fibrillation cardiac arrest was 5.5% per minute. That 

translates into five or six lives per one hundred saved for every minute response tirnes are 

reduced. In British Columbia, the ambulance s e ~ c e  responds to approximately 2,500 

cardiac arrests per year (Moffat, BCAS cardiac arrest data, 2999, unpublished) 

A key component in attaining good response tirnes to provide rapid defibrillation or other 

tife saving interventions is availability of resources. The fewer the resources available 

for the next call, the more temtory the remaining available resources need to cover, 

resulting in longer travel times. Availability is dependent on cd1 volume, hospital- 

waiting time for patient drop off and positioning of units. In a multi-tiered system, such 

as the BCAS, it is important to be able to use discretion in selecting resources for a call 

so that there is minimal over-triaging thus ensuring the likelihood that there will be a unit 

close to the next c d .  The MPDS in conjunction with the acuity data from the PASS will 

yield data to help the BCAS distinguish between high-risk calls needing a higher level of 

resources and those that are low risk requiring only the basic type of resources. 



Reducing unwarranted lights and siren responses also decreases the risk of motor vehicle 

crashes involving emergency vehicles. Some believe that lights and sirens are over used 

and probably cause more deaths and injuries than it saves or prevents (Wolfberg, 1996). 

Hunt et al (1996) concluded that using lights and siren during transport to hospital is 

faster than without by 43.5 seconds. Although Hunt's study focused on transport, there is 

a hi& likelihood that response time saving of such a small amount are similar. If lights 

and siren do not have a significant impact on patient outcome, ways need to be explored 

to reduce their use. 

Other centres using the MPDS process are Iooking for ways to more accurately determine 

the need for advanced levels of responders and the justification for lights and siren use. 

In a letter to al1 Salt Lake City Fire Department (SLCFD) personnel, Fire Chief Tom 

Tallon stated that 52.3% of al1 lawsuits against EMS agencies are a result of emergency 

lights and siren responses that result in accidents. Based on their quality improvement 

reviews, Chief Tallon implemented a reduced response to the Bravo category of calls that 

were traditionally lights and siren responses. They reviewed 19,737 runs of which 9,608 

(48.7%) were identified as Bravo level calls. Of the Bravo calls, 72 (0.74% of Bravo 

calls) required lights and siren transports to hospital (ari indication the patient's condition 

was serious). Fourteen (0.14%) patients required advanced level care as defined by the 

SLCFD protocols. The call types that required a higher level of treatment were confined 

to three categories, motor vehicle accidents, stab/gunshot wounds (9 cases) and man 

down (3 cases), unknown problem (2 cases) (Dale, Salt Lake City Fire Department, 

Evduation of EMS Bravo level calls, unpublished raw data 1997). 

This data supports the contention that the priority dispatch systems tend to over-triage 

many call types. The limitations of this data is that it only addressed one of the four 

determinant levels of response Pravo) and did not discriminate between the 240 

response sub-determinant categories in the MPDS system. The objective of PASS is to 

identi@ the requirements of a l  240 sub-determinants. 



Pnority dispatch systems can be usefül in reducing the cost of over responding - 
emergency services. In1 985 Slovis identified a saving in response time of advanced level 

pararnedics to cntical calls when a prionty dispatch system was implemented and also 

reduced the number of ambulances requiring backup. Together with the time and 

resource savings, there was an under triage rate of only 0.3% which was m a d y  due to 

dispatch error. This under-txiage rate, where resources were dispatched for a less severe 

case but which tumed out to be an urgent case, is acceptable given the time saving in 

response tirne. Although this study occurred in 1985, the prernise of selecting resources 

to meet the demand as identified by a priority dispatch system remains true today and 

even more so given the increasing pressure on limited resources. 

Efficacy of First Responders and Paramedics 

The efficacy of first responders has yet to be established in the literature. Berringer et al 

(1999) showed that First Responders in Vancouver, British Columbia anived before the 

ambulance on 49% of calls. Of these calls, the median time before arriva1 of the 

ambulance was five minutes. The protocols a first responder c m  do in five minutes 

needs to be exarnined and considered when determining the appropriate resources to send 

to a call. 

Other than Berringer et al's study, there are no peer-reviewed publications dealing with 

the efficacy of First Responders in the pre-hospitd environment. In fact Berringer et al 

concluded that many lights and siren dispatches are unnecessary and that First 

Responders perform critical interventions during a minority of code 3 calls. (1999). He 

dso states: 

Real world data on first responder interventions will help emergency medical 

services (EMS) directors and planners determine rnanpower requirements, assess 

training needs, and optimize dispatch protocols to reduce the rate of inappropriate 

"code 3" (lights and siren) responses (Berringer et al, 1999, p. 93). 



- 
He goes on to say that research should attempt to identify dispatch cntena to predict the 

need for first responder intervention. This project is an attempt to do this plus determine 

the appropriate use of ALS and BLS resources as well by defining, in patient texms, the 

medical priority dispatch codes. 

How Pararnedic intervention affects patient outcome, other than defibrillation, 

remains unclear. In his review of the medial literature, Callaham (1 997) 

described the notion that there are a large numbers of patients that benefit 

significantly fiom receiving treatment 15 minutes faster. Few such conditions 

exist (e.g. ventricular fibrillation in cardiac arrest). His papa  revealed through a 

meta analysis that out of 5,842 original EMS studies, onIy 170 were clinical triais 

of any kind and only 93 were Randomized Clinical Trials - the only type of 

evidence a serious clinician should accept before implementing new therapies. 

This point illustrates the lack of evidence available to EMS managers to make 

important system decisions such as treatment protocols and resource allocation to 

various types of calls (the dispatchers mode of treatment). 

Focus Groups 

Action research is a hermeneutic approach to evaluation that is participatory in nature. It 

is a more democratic, empowering, and humanizing approach to inquiry than traditional 

scientific research (Stringer, 1996). Stringer also talks about action research as being 

equitable, liberating and life enhancing. Those whose -1ives are impacted by the problem 

under study should be involved in the process of inquiry and investigation. 

The BCAS culture is like a community and the staff is directly affected by the problerns 

raised in this study. The solutions to resource allocation will not work if the staff have 

not had sufficient input into the investigation and problem-solving process. It is for this 



reason that the major project will conduct focus groups to evaluate the quantitative data 

and a l l o i  for the organisational stakeholders to participate. 

Focus group i n t e ~ e w s  are similar to one-on-one interviews in they atternpt to illicit 

opinion and to put the problem or issue into context of those who experience the problem 

impact. Used extensively in market research, focus groups are gaining a place in social 

research. These groups are normally a target sample of larger groups brought together to 

discuss the problem or phenomenon (Palys, 1997). 

Focus groups compliment other methods and provide another level of data gathering to 

other research methods. Focus groups are usefbl to the researcher who is looking for 

unanticipated consequences to issues that may be responsible for deep-rooted problems 

plaguing an organisation. Focus groups expose opinions so that the participants can 

discuss them and explore other perspectives. This results in a rich dialogue, different 

perspectives and a greater chance of moving to meaningfil solutions. 

There are drawbacks to conducting focus groups. Paiys (1 997) cautions that some people 

will be shyer than others, or people may be more aggressive in having their opinion 

heard, or to maintain their image in a public setting. To combat these drawbacks 

researchers should keep one person fiom dominating the group and should encourage the 

shy individuals to participate. The researcher must ensure al1 individuals have had a 

chance to contribute to the group discussion. The objective of the focus groups should be 

to have the results influenced by the group rather than the researcher. 

Delphi Method 

The Delphi technique was developed in the 1950s by Rand Corporation as a tool for 

modeling future scenarios. The first project it was used for was the application of "expert 

opinion to the selection, fkom the point of view of a Soviet strategic planner, of an 

optimal U.S. industrial targeting system and to the estimation of the number of A-bombs 

required to reduce the munitions output by a prescribed arnount. The alternative method 



to handle this problem would have hvolved been prohibitive due to the large arnount of 

compute&ower that outstrîpped the technical abilities of that tirne. In addition to the 

cdculations, subjective estimates on Soviet intelligence still would have dominated the 

analysis (Linstone and Turoff, 1 975). 

Originally used for military purposes, it was quickly adapted to other fields of research 

and is now used extensively. The Delphi process has been employed with great success 

for new product development, sales and marketing research, evaluation of management 

methods, in demographic predictions, and in financial arenas. By focusing on evolving 

trends rather than existing conditions, it is particularly effective in reviewing the complex 

subjects businesses are currently grappling with as they interact with the future. 

The three qualifications for a traditional Delphi are: 

Anonymity, 

Iteration with controlled feedback, and 

Statistical response (both qualitative and quantitative). 

Through a set of carefùlly designed sequential questionnaires this method solicits input 

and opinion Erom the participants. Each round poses a series of Likert questions to the 

group; the answers are then tabulated, and those results are used to form the basis for the 

next round. Through several iterations, this process synthesizes the responses, resul ting 

finally in a consensus that reflects the participants' combined intuition and savvy, as well 

as expert knowledge ~tto://www.mrrtavlor.com/delphi/delrihiori~in.htmI). The Delphi 

technique does not require participants to sit face to face but rather takes advantage of 

experts who may be dispersed over a large geographic area 

(htt~://mvw.seanet.com/-davedcha~ter3 .htrn). 



Continuous Quality Improvement 

The genesis of this projet began within the Quality Improvement Program of the BCAS 

as an attempt to develop measurable key performance indicators for dispatch cal1 

evaluation. Quality assurance has traditionally been defined as the sum of al1 activities 

undertaken to provide confidence that the products or sentices available maintain the 

standard of excellence estabiished for those products and services. Continuous Quality 

Improvement (CQI) uses quality assurance as one way to continuously look for ways to 

improve the product or service. Similsu to action research, CQI uses processes of 

inquiry, surveys and observation in addition to quantitative rnethods of measurement. A 

strong similarity between CQI and action research is both types of inquiry results in 

action that in hun results in a continuing cycle of looking, thinking and acting (S tringer, 

1996). 

W-Edwards Deming is considered the father of quality and is responsible for the 

underlying philosophies that have shaped the CQI movement. Under Deming's approach, 

quality is maintained and improved when leaders, managers and the workforce 

understand and commît to constant customer satisfaction through continuous quality 

improvement. 

Deming and his colleague, Shewhart, prornoted the PDCA cycle -- Plan, Do, Check and 

Act. PDCA is a continuous cycle; any improvement realized by c a . g  out one PDCA 

cycle will become the baseline for an irnprovement target on the next PDCA cycle 

(htt~://~~~.nht~a.dot.gov/weoule/in~iurv/ems/ieaderczuide/index. html). 

The similarities between Deming's approach to quality and Stringer's Action research 

Interacting Spiral (1 996) demonstrate how CQI is, in essence, a practice in Action 

Research (see Figure 2.1). 



Figure 2.1 Cornparison of Deming's Ptan, Do, Act, and Check Continuum and Stringer's 

Action Research Interacting Spiral (Ernest t. Stringer, Action Research - A 

Handbook for Practitioners, pp. 17, copyright O 1996 by Sage Publications, Inc. 

Reprinted by Permission of Sage Publications, Inc.) 

LOOK iOOK LOOK LOOK 

ACT 

THINK THINK THINK 

To extend this similarity M e r  the core challenge in any organization is to develop tools 

and processes for desnibing or conceptualizing the big picture (Senge, 1990). Senge 

states that people in organizations must master the cycle of thinking, doing, evaluating, 

and reflecting. Without this, there is no valid leaming. 

A critical enabler in creating and rnaintaining high-performance EMS systems is the 

ability to rneasure performance; therefore, the development of a pre-hospital performance 

measurement system is essential. Performance measures should be Specific, Measurable, 

Action-oriented, Relevant and Timely (SMART). To date there have been few attempts 

to establish operational indicators of quality, validate those indicators, or develop tools to 

measure performance of EMS systems using such indicators (Moore 1999). 

Valid learning is precisely the goal of this project. The people in the BCAS organization 

must continue to learn more about the patients that are served and the dynamics of 

providing that service. Cause and affect links need to be established. Continuous quality 

improvernent process will serve as the engine that drives this leaniing. 



Potential Solutions to the Problem 

The literature describes instances where the intuitive resources sent by dispatchers based 

on intuition will be mismatched in a significant number of cases (Calle et al, 1995, Curka 

et al, 1993 and Slovis 1985). Calle et al concluded that the most important element in 

avoiding mismatches is the dispatcherkaller interaction. They recornmended rnedical 

training for dispatchers so that valuable indicators of the patients' condition will not be 

omitted. 

Calle et al (1995) also recornmends a closer cooperation between the paramedic, EMD 

and medical cornmunity to ensure physicians are educated as to the modes of treatment 

available and the requirements of the EMD when requesting an ambulance in the 

emergency situation. 

The process for this to occur already exists in the BCAS structure. The research 

methodology for this project includes representation of these groups in the focus group 

and evaluation component. Further inclusion of general practitioners should be a goal of 

the BCAS. 

Public education on how and when to cal1 for an ambulance and to recognize life- 

threatening conditions would aIIow the EMD to collect relevant information. CaIlers 

unable or unwilling to provide relevant information was the cause in about 50% of cases 

when the dispatcher overestimated the level of care needed (Calle et al, 1995). 

The research presented in the literature review identified that: 

If the pnority dispatch system overestimates the level of response, and 

If the rate of underestimation is low, and 

If the survival of patients in cardiac arrest (the only outcome based indicator in 

EMS) is enhanced with shorter response tirnes, and 

If response tirnes are affected by unit availability, and 



I f  the medical community is looking for ways to measure patient condition 

through scoring systems, 

then improvement to the efficiency of allocating resources to each cal1 can be 

accomplished through evaluation of the combined MPDS and patient acuity data. This 

will be the focus of this study. 



CHAPTER 3: CONDUCT OF RESEARCH STUDY 

Research Methods 

The literature review identifies the importance of accurate dispatch call assessment, the 

problerns of over and under triage, and the impact these have on the efficiency and 

efficacy of EMS systerns. This study wiIl help improve these conditions by answering 

two cntical questions: 

= How accurate is the Medical Prionty Dispatch Systern (MPDS) in 

predicting the patient's condition (acuity), and 

Can the call evaluation and resource allocation be improved to more 

specifically address the patient's needs and improve efnciency? 

Phase one is the cornparison of PASS with MPDS codes (including data venfication). 

Phase two uses this data to aid stakeholders evaluate and revise the resource allocation 

plan for the BCAS. 

This is a qualitative study using a triangulation method consisting of a two-phased 

approach. The literature review revealed a need- to develop scoring systems that 

accurately quanti@ the patient's condition. Phase one is the development of the Patient 

Acuity Scoring System (PASS) that descnbes the patients' severity of condition in an 

objective fashion using vitals signs, treatment protocols and indicators of the paramedics' 

sense of urgency. 

The literature review also identified issues around over estimating the resources required 

for most out-of-hospital emergency calls. Phase two is a qualitative research inquiry that 

will present the data fiom the PASS to BCAS stakeholders. They will be asked to refer 



to this data and revise the resource Allocation Plan for the BCAS based on this objective - 
data. 

Data Gathering Tools 

A statistical sampling formula, a cornputer query, and the Delphi method of inquiry were 

the tools used in this research project. A two-phased approach consisting of development . 
and application of a patient acui ty scoring system and the Delphi survey served as the 

foundation of the study conduct. 

Study Conduct 

Phase One - Accuracy of Data and Pass Scoring 

Before proceeding with the classification and cornparison against PASS, the accuracy and 

completeness of the data had to be verified. The parameters that were verified in the 

data that impacts the PASS score included: 

Blood Pressure 

Respiratory Rate 

Glasgow Coma Score (scores the level of consciousness) 

Respiratory assistance rendered 

Patient Care Code (pararnedics working diagnosis) 

A data base query was designed that identified 63,516 calls with valid MPDS codes and 

complete vital signs for a six-month period (Novernber 1, 1998 to April30,1999). The 

report generated fkom the query categorized the calls according to the MPDS codes and 

grouped them according to acuity scores (O to 4). The report stated the percentage of each 

acuity score for each MPDS code as well as the percentage of each code that had 

indicators of chest pain. Additional data on the mode of transport to hospital was also 

included to provide another indicator of acuity, albeit a subjective one, that relies on each 



crews' perspective of when to transport the patient to the hospital using lights and siren 

( ~ ~ ~ e n d k  C). 

The accuracy of the cornputer query rested with the degree of agreement between what 

was wrïtten on the crew f o m  and what was data entered. The reliability of information 

therefore depends on the care which data entry is performed (Fleege, 199 1). n ie  degree 

of accuracy needed to be deterrnined to verify the PASS reports as dependable. A CO-op 

student fiom the University of Victoria's Health Information Science program was 

assigned the task of evaluating the PASS tool with validation of the MIS data accuracy 

being the main priority (MarIa Hanson, Evaluation of the PASS Tool, 1999, 

unpublished). 

Comparing a sample of papa  records to their corresponding electronic records validated 

the data. The MIS contained 23 1 3  14 records from the chosen study period fiom 

December 1, 1997 to June 30, 1998. The number of records required for a statistically 

significant sample size was calculated using the formula: 

S =  xZm( 1 -P) 
dZw- 1) = X'P(I -P) where: 

N = given population size (23 1,s 14) 

P = assumed number of yields max sample size (0.50) 

D = arnount of error tolerated (0.05) 

i x2 = value of chi square for 1 degree of freedom relative to desired confidence 

level(95% C.I.) (3.841) 

(Tssac, 1 9 8 1 ) 

A statistically significant sample of 23 1,514 records is 384 records. The electronic 

sample was produced after eliminating records with invalid or blank MPDS codes or no 

vital signs recorded and extracting every 256<h record. The required data elements were 

entered on an Excel spread sheet and compared to the original electronic data thus 

producing duat entry verification. When discrepancies were noted between the student's 

entries and the extraction from the MIS, the crew reports were re-checked to ensure that 



the differences were not a result of data entry errors of the student. Therefore any - 
discrepancies could be attributed to mors in the MIS, however this method could not 

detect instances in which the student and the data entry clerk made the sarne error. The 

methodology descnbed above is consistent with published methodologies for data 

verification (Blurnenstein, 1 993 and Horbar, 1 995). 

A patient acuity score system (PASS) was designed to quanti@ the severity of patients' 

condition according to: 

= Vital signs, 

Cardiacarrest, 

rn Chest pain and 

rn The need for ventilatory assistance 

The PASS uses a five level scoring system ranging fkom Level O to Level4. The 

values are defined as: 

Level O = normal vital signs, 

Level 1 = l abnormal vital sign, 

a Level2 = 2 abnomal vital signs, 

Level3 = 3 abnormal vital signs or ventilatory assistance required, 

Level4 = cardiac arrest or a combination of above > 4. 

The vital signs and the threshold for being considered abnormal include: 

BP ( 9 0  sys, 

Respiratory rate < 10 or > 30, 

Glasgow Coma Scale -=z 14. 

An upper level of normal for blood pressure was not used because in the pre-hospital 

environment low blood pressure represents a common presentation that requires 



irnrnediate attention, whereas high blood pressure predorninately is not a time sensitive - 
ernergency (except in rare cases of hypertensive crisis). 

The MPDS cornparison data wodd then be used in Phase Two in conjunction with the 

expert opinion of dispatchers, field staff, managers, physicians and first responder 

agencies to revise the Resource Allocation Plan and to provide a mode1 to continually 

review the system performance. 

Phase Two - Qualitative lnquiry 

The second phase of the study consisted of focus groups to evaluate the PASS data, 

identiQ issues, and revise the resource allocation plan in relation to each MPDS code. 

The Delphi method of inquiry was chosen to collect the input of the focus groups. The 

main objective for phase II of this project was to seek out information, which may 

generate a consensus on the part of the respondent group. The Delphi technique was used 

in the qualitative phase to determine what items there was consensus and what items 

there was divergence and if there were emerging patterns on the practice of allocating 

resources in the pre-hospital care arena in British Columbia. Delphi is considered helpfil 

in enhancing the oppominity of each participant to engage in an inductive process 

without allowing contentious issues to cloud the objectives of the study (Lindstrone, and 

Turoff, 1975). 

Selection of Participants 

The groups were comprised of members of the Medical Dispatch Review Comrnittees 

(MDRC) fiom each of the three dispatch centres in the province. Each MDRC has a 

physician, manager, dispatchers, paramedics and union representative. As part of the 

implementation three years earlier, the initial RAP was developed by a sirnilar 

representative group using their best judgment and experience to determine the best 

resources to send for each MPDS code, but without the benefit of objective patient 

outcome data. For this project the focus groups had the opportunity to repeat that process 



to revise the RAP but this time with the aid of quantified data to put their opinions into 

perspective. In addition to the MDRC mernbers, physicians and fire d e p ~ e n t  first 

responder agencies were asked to participate. A total of thirty-eight participants enrolled 

in the project. 

Data Selection Process 

To make the Delphi process more effective, a presentation on the project was given to the 

participants pnor to the beginning of the Delphi process. Delphi is essentially a series of 

questionnaires. The first questionnaire asks the individual to respond to a broad question. 

(Delphi questions might focus upon problems, objectives, solutions, or forecasts,) Each 

subsequent questio~aire is built upon responses to the preceding questionnaire (Delbecq, 

1975). The Delphi process for this project consisted of three rounds. The first round was 

an open evaluation of al1 240 MPDS codes by each participant. They were asked to 

submit by fax, their suggestions for change. 

To encourage the participants to respond to the questionnaires, an assistant contacted 

each person by phone or email as a reminder to submit the questionnaire. 

Three rounds were necessary before the participants exhausted their ability to 

reach consensus. Reviewing of the data fiom the first round of responses it 

became evident that a fiequency distribution cut-off would have to be used to 

determine a level of agreement that represented consensus- 

Survey Instruments 

The survey instruments contained data on cumulative PASS scores for each 

MPDS code, presence of chest pain, and if the crews transported the patient to 

hospital with lights and siren. The stakeholders were asked to provide their 

opinion on proposed changes in each of three rounds. 



Delphi Round One 

In keepi& with Delbecq, this project started with a broad question of the 

participants' opinion on the changes required to the resource allocation plan for 

each of the 240 codes (see Appendix C). This was a fiee flow process that 

included these options: 

Sending or not sending First Responders (FR) 

Upgrading or do wngrading the pararnedic qualification (Qua1 .) 
= Upgrading or downgrading the mode of response (code 2 or code 3) 

The researcher reviewed the subrnissions and identified common areas of consensus for 

change using fiequency of responses. 

Delphi Round Two 

Round two summarized the common suggestions for change and the participants were 

asked to comment on those codes/resources marked for change in round one (see 

Appendix D). 

Delphi Round Three 

The third and final Delphi Round asked the participants to review the changes that did 

not reach consensus in the second round, to confirm or give them a "second chance". 

Also, the researcher wanted to look for opinion on three areas of controversy that had 

emerged throughout the first two rounds fiom the comments of the participants: 

On Bravo level calls, First responders should o d y  be sent when the ambulance is 

expected to be greater than 10 minutes. (The exception would be sending the fire 

department on Bravo calls requiring scene safety, i.e- card 7, 8, and 29) 

Ail Bravo Ievel calls with Iow acuity, i.e. codes with 90% of the patients having 

nonnal vital signs (Level O), should be a code 2 response 



First Responders should not be sent on calls that are routine responses (no lightç 

O; siren) except on scene safety cails 

In the Delphi round three survey the participants were asked to assign a score of between 

one and four to each of the 14 "second chance" codes and the three statements: 

S trongly Disagree Disagree Agree S trongly Agree 

The questionnaire for the second and third round was designed according to the results 

and comments received in the previous round. Emerghg themes were identified and 

were incIuded in the third round (see Appendix E). 

Final Analysis of Data 

Responses fiom the three Delphi rounds were reviewed by the researcher to determine if 

there was group consensus by looking at the fiequency of common opinion for each 

round. A final review of the list of changes was not sent to the participants because it 

was clear after three rounds that the diverse points of reference of the participants meant 

that true consensus could not be achieved. A finai summary outlining this will be sent to 

the participants. 

Reliability and Validity 

According to Stringer (1 W6), reliability in the tnie scientific mode1 is no t applicable in 

action research that deals with mental constructions and mental interpretations. 

Reliability is the consistency of results either over time or among different observers 

(Palys, 1997). Reliability may relate to inter-rater reliability (a tool that rneasures the 

same thing when used by different people) or test-retest reliability (the tool yields the 

sarne rneasurements when used repeatedly arnong the sarne respondents). In this project 

reliability was not tested but reliability and validity are important and should be the focus 

of friture studies. 



- 
Face Validity of the survey instruments was established by having them reviewed by 

physicians and the project advisor. The physicians were asked: "Do the questionnaires 

appear to measure what the instrument purports to measure (Gould, 2000)?" 

The methodology outlined in this project refl ects Stringer's (1 996) concept of action 

research usùig the Look, Think and Act model. 

Look 

Establish dispatcher cornpliance with the MPDS process 

Identifjr indicators of patient acuity 

Determine prelirninary test of data 

Develop access to data 

Design reports 

= Build a picture and describe the situation to others 

Think 

Extend research to add qualitative context using focus groups 

Develop focus group questions 

Conduct focus groups 

Evaluate the data 

Assess level of agreement 

Identify variables associated with each MPDS code. 

Make recommendations for change 

Act 

Produce report 

Reflection and review of report by focus groups 

= Educate management and staff 

Review with medical cornmunity 

Implement the RAP recornmendations 



Look 

~ i e  the study process to perform periodic evaluation of the plan. 

The role of the researcher was as a facilitator to help stimulate people to address issues 

and to focus on the process rather than the result or outcorne. The facilitator's pnmary 

goal was to enable the stakeholders to contribute thek opinion armed with information 

surrounding the resources sent to emergency calls. This inductive approach was 

appropnate in this situation since the culture of the focus groups is such that collaboration 

rather than enforcement may bring about a ncher and c'thïcker" analysis. 

Solutions to the issues surrounding the resource allocation plan need to involve those 

who deliver service and who are impacted every day by the decisions related to the 

provision of resources to ambulance cdls. Results generated fiom a review of only 

quantitative data will miss the nch expenential nuances that any hurnan system or 

ecology must consider. This was an important concept for the researcher to keep in 

mind, as the resource ailocation is a critical part of an intricate province-wide system, and 

the results have significant impact on staff and their senrice to the public. 

Ethical Considerations 

The researcher adhered to the pnnciples of ethical research as outlined b y the Amencan 

Psychological Association (Pdys, 1997). Confidentiality of the patients included in the 

study was assured, as identifiers were stripped fiom the data reports. Participants in 

focus groups were informed of the objectives of the study and understood that they have 

the right to opt out of the study if they so desired. Confidentiality of participants was 

maintained by eliminating names or other identifiers fiom transcripts and reports. The 

researcher rernoved or corrected any undesirable consequences to the participants as they 

were detected. Results of the study witl be supplied to the participants and their input 

will be sought to confirm the accuracy of the information involving the participants. 



Project Deliverables. 

1. A cornparison of MPDS codes with patient acuity data. 

2. A scoring system for future analysis of subjective data- 

3. A synopsis of stakeholders views on the data and W. 

4. A revised W. 

1. A comparison of MPDS codes with patient acuity data. 

A quantitative evaluation of the BC Ambulance Service patient acuity data (based on 

the Patient Acuity Sconng System) provides a fhnework with which to compare 

patient condition with each of the 240 MfDS codes. 

2. A scoring system for future analysis of subjective data. 

A secondary benefit is to have a quantitative mode1 against which to measure 

subjective changes in füîure analysis. 

3. A synopsis of stakeholders views on the data and RAP. 

Also, the research project provides the sponsor with a qualitative action research 

deliverable addressing the stakeholder s ' opinion gathered through focus group 

sessions. This puts the quantitative component of the research into perspective and 

provides the sponsor with feedback on how stakeholders regard and apply the data. 

4. A revised RAP. 

Finally, the researcher wiI1 present a revised resource allocation plan based on the 

findings of this research. This plan may be implemented by the sponsor and reviewed 

through the qudity improvement process previously developed by the researcher. 



Project Participants. - 
The research included participants to help with compiling and validating the quantitative 

data, focus groups to put the quantitative data into context and through evaluation of the 

data made recommendations for improvernent. 

Phase One participants 

The researcher 

Health Information Science Co-op student, University of Victoria 

Information Management Group, Ministry of Health, Province of British 

Columbia 

Focus Groups 

Members o f  the three focus groups were selected from the members of the Medical 

Dispatch Review Cornmittees set up for each dispatch centre. These cornmittees are part 

of the Quality Improvement process. Each cornmittee has representatives of the 

following disciplines: 

Advanced level paramedic (EMA III) 

Basic Level paramedic (EMA II) 

Emergency Medical Dispatcher 

Charge Dispatcher (supervisor) 

Dispatch Superintendent 

Union representative 



To provide continuity there are four members comrnon to al1 three committees: 

Manager, Quality Improvement Prograrn (researc: 

Physician 

Assistant Director of Dispatch Programs 

Representative of the Pararnedic Academy (educator) 

In addition fke chiefs from eleven area fire departrnents were included to gain the input 

of the k t  responders. Confirmation of the process and recommendations involved 

review by members of the: 

Medical Pnority Dispatch Steering Cornmittee 

Manager, Qudity Irnprovement (researcher) 

Provincial Medical Director (physician) 

Assistant Executive Director 

Union President 

Assistant Director of Dispatch Programs 

Medicd Advisory Cornmittee. 

Regional physician representatives 

Special Services physician representatives (e-g. intensive care, research, 

neonatal care) 

Greater Vancouver Fire Chiefs Association 



For the purposes of analysis the participants were further grouped according to their 

f i l ia t ion as descnbed in Table 3.1 : 

Table 3.1 Delphi Group Participants 
Group # Enrolled 
Physicians 7 
Dispatchers 8 
Superintendents 6 
Fire Chiefs I l  
ALS Providers 4 
BLS Provider 1 
Educator I 
Total 38 

Project Resource Requirements. 

Resources for the study were readily available in the researcher's current workplace. 

Travel for the researcher and participants were required for the Victoria and Kamloops 

focus groups. This travel was incorporated into part of the normal routine of conducting 

business and therefore not considered an added expense. 

Data management was conducted through the Ministry of Health Information 

Management Group and was prearranged. Co-op students h m  the University of 

Victoria Health Science progam were involved in data entry validation. 



CHAPTER 4: RESEARCH 

Study Findings 

STUDY RESULTS 

The major project consisted of two phases. The first phase ïnvolved development of a 

scoring system ushg physiologic parameters that describe the patient's condition. The 

data used for populating the scoring system resides on the management information 

system of the BCAS. This phase also required a process to determine the accuracy of the 

electronic data used in the compter query and subsequent calculation of the PAS S. 

The second phase of the study used focus groups to evaluate the PASS data, identifi 

issues, and revise the resource allocation plan in relation to each MPDS code. 

Phase One - Accuracy of Data and PASS Scoring 

The accuracy of the data entry process was within acceptable limits for this project. A 

random sample of 474 records showed that 84 records (17.93%) had at least one data 

entry error. Of the 84 records with data errors, 70 errors were due rnainly to cases in 

which the number entered in the database was incorrect, yet still in a range that was 

considered normal for the purpose of the PASS calculation (example: an entry of 138 

rather than 130 for initial blood pressure). Fourteen (12%) had incorrect PASS 

calculations as a result. Therefore, 2.53% (12/474) of the foms reviewed contained a 

data entry error that affected the PASS calculation 

The error rate in relation to each data field c m  also be viewed in relation to the 

percentage of fields with errors. There were five fields that were reviewed per form that 

was used in the PASS calculation. This resulted in 2,370 data fields entered and only 12 

that had an error that affected the PASS score. This is an error rate of 0.50%. 



Fleege et al (1 99 1) stated that an error rate for data entry of forms into a database of 1 % 

is tolerabie. The error rate for the sample of crew form is less than the one percent. For 

the purposes of this project the error rate fiom data entry is tolerable. 

The data entry validation process also discovered that there were errors in calculation due 

to incomplete documentation of data by the pararnedics on the crew forms. The way the 

forms were filled out had an impact on the PASS score and thus resulted in artificially 

high or low score. For example, if only one vitai sign was documented on the crew form 

and it was normal (e.g. a blood pressure > 90 systolic), a PASS score of level O (normal) 

would be assigned by the computer. 1fthe patient was also unconscious and the Glasgow 

Coma Score was not documented on the form it would not have been included in the 

calculation. 

As a result of the PASS data entry validation process severai changes were made to the 

computer query in order to yield a more accurate calculation of acuity. For Siis project, 

only those calls that had a valid MPDS code and complete sets of vitd signs documented 

on the crew report were included in the study. During the study penod (November 1, 

1998 to Apnl30, 1999) there were 103,830 calls with a valid MPDS code. Of these a 

total of 63,516 calls had complete sets of vital signs. 

The 63,s 1 6 calls were divided into the five levels of acuity. The majority (97.42%) of 

calls fell into Level zero and Level one- Level two and three yielded a low percentage of 

calls (2.58%). This may be because of the characteristics of the scoring system in that if 

a patient had three abnormal vitai signs it would affect the fourth parameter - they would 

most likely require ventilatory assistance. That then resulted in a higher score (Level4). 

Although Level four also had a low percentage of patients, it is expected to be a low 

percentage of patients that are truly in a life-threatening situation that the Level four 

represents (see Table 4.1). 



Table 4.1 Breakdown of calls per acuity level, n = 63,5 7 6 

Level Definition Number of Caus (%) 

Level O normal vital signs 53,822 (83.74%) 

Level 1 1 abnormal vital sign 8,OS 1 (12.68%) 

Level2 2 abnormal vital signs 837 (1.32%) 

Leve13 3 abnormal vital signs or ventilatory 13 1 (0.20%) 

assistance required 

Level4 cardiac arrest or a combination 2 4 675 (1 -06%) 

The were 4,910 (7.73%) calls that were cardiac related (i.e. requirùig treatment for chest 

pain) and 4,014 (6.32%) that required rapid transport to hospital using lights arid siren 

due to the pararnedics perception of the seriousness of the patient's condition. Of the 

63,H 6 calls, 34,419(54.19%) were sent to the scene using lights and siren. 

The data was grouped in three ways: 

1. Into thirty-two MPDS cards (chief complaints); 

2. Then into four levels of response determinants (Alpha, Bravo, Charlie and Delta); 

3. Then into 240 more specific sub-determinants. 

The volume of calls for each chief cornplaint classified by MPDS card is displayed in 

Figure 4.1 on the following page. 



Figure 4.1 Volume per Chief Complaint Card 
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Card 1 7 (Fall) had the highest nurnber of caIIs at 8,058 (12.69%). Sixty-two percent of 

the calls are captured into the following six chief cornplaint cards: 

Card 1 7 (Falls) 8,058.(12.69%) 

= Card 26 (Sick Person) 7,739 (12.1 8%) 

= Card 6 (Breathing Problerns) 7,118 (11.21%) 

= Card 10 (Chest Pain) 6,826 (1 0.75%) 

Card 29 (Traffic Accidents) 5,736 (9.03%) 

Card 3 1 (Unconscious/Fainting) 4,0 1 7 (6.32%) 

When ranking the response determinants (A,B,C and D) according to the percentage of 

patients with a PASS of Level O (normal vital signs), an Alpha response (Not life 



threatening, time is not a factor) should have the highest percentage. This should be 

followed by Bravo, then Charlie and finally Delta (life threatening, t h e  is of the essence) 

responses. The data supports this intuition when analysed according to the percentage of 

calls that had a PASS score of Level O (normal vital signs). Calls in the Alpha 

detminant category had the highest percentage of Acuity Level O patients at 92.25%. 

Delta had the lowest percentage of calls with Level O at 7 1.29% (see Figure 4.2). 

Figore 4.2 Percentage of cal/s with PASS score of Level O (normal vital signs) by 

Determinant 
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It is remarkable that 71.29% of the Delta calls had normal vital signs (Level O). The 

significance of this is an over-triage of resources going to theses d l .  What is not known 

is the warranted level of over-triage in order to avoid missing the truly life threatening 

patient, 

The data was displayed and then reviewed by stakeholders for each of the four 

determinants ranki-ng them according to their percentage of cails that fall into the Level O 

PASS . When displayed graphically, it becarne apparent which MPDS codes yield the 

unstable patients (see Appendix F). The sumrnary data, displayed visually, was provided 

to the participants in the Delphi survey groups with objective data to help them revise the 

resource allocation plan. 



Another indicator of the patient's seventy, albeit a subjective one, is the decision of the 

ambulan& crew to transport the patient to the hospital using emergency lights and siren. 

Al1 lights and siren transports do not necessarily indicate a Iife-threatening situation. For 

example, getting the patient to hospitat in a time-efficient manner may be the desired 

approach such as a woman about to deliver a baby. However, these cases are in the 

minority and can be viewed independently. 

In Table 4.2, Cardiac Arrest is shown as resulting in only 2 1 % of the calls using lights 

and siren transport to hospitai. Because of the level of ernergency in a cardiac arrest, it 

would seem appropnate to have 100% of the calls transported lights and siren. However, 

according to the data, the percentage of cardiac arrest transports using lights and siren are 

not 100% for two reasons: 

Not al1 cardiac arrests end in transport. Many are either discontinued at the scene 

if there is no response to resuscitation efforts, or many turn out to be dead-on- 

arriva1 @OA) of the pararnedics and no resuscitation is attempted. In either case 

transport is not performed or it is performed without the use of lights and siren. 

Review of the documentation on cardiac arrest and DOA patients showed lower 

(or incomplete) cornpliance than for non-cardiac arres t patients. The probable 

explanation is there is more attention by the EMA staff given to completion of the 

special cardiac arrest form than the Crew Form- 



Table 4.2 Top ten MPDS Codes with Ll'ghts and Siren to hospital 

MPDS Description (chief cornplaint) 
Code 

Transported with 

Lights and Siren 

2403 Pregnancy - Imminent Delivery 2 1.67% 

09D1 Cardiac &est 21.5% 

1001 Chest Pain - Severe Resp. Distress 

O601 Breathing Problem - severe Resp. Distress 

0602 Breathing Problern - Not AIert 

23C3 Overdose - Antidepressants 14.52% 

06D3 Breathing Problems - Sweaty or Changing 
Colour 

24A1 Pregnancy - 1 " Tnmester Bleed 

10D3 Chest Pain - Sweaty or Changing Colour 14.09% 

Results of Phase Two - Qualitative lnquiry 

The original resource allocation plan developed in the BCAS was done without the aid of 

objective patient acuity data. The resources selected for each MPDS code resulted fiom 

the best guess and intuition of the stakeholders. The literature review identified a 

cornmon agreement that pnority dispatch systems over triage responses. Phase two of 

this project uses the data developed in phase one to help the stakeholders revise the 

resource allocation plan to try and improve the accuracy of the resources thus creating a 

more efficient response process. 



Seven groups were identified to participate in the Delphi Survey. The groups represented 

stakeholders in the provision of emergency health care in the province of British 

Columbia. Representatives of each group were selected based on their participation in 

the BC Ambulance Service systern review and design. 

Patient representation was not included because the process design required the 

stakeholder to interpret response data in addition to their experience in responding to 

emergency situations. The emotional and descriptive content of the MPDS codes would, 

in the researcher's opinion, distract the patient representative from being objective in 

ana1 yzing the data. 

A total of 3 8 persons agreed to participate in the Delphi Survey. In the first round 29 

(76%) persons returned the survey, 17 (45%) retumed the second survey and 16 (42%) 

retumed the third suvey. 

Table 4.3, on the following page, describes the number of participants for each group and 

the extent to which each group members participated in each of the three rounds of the 

Delphi survey. Reasons for not returning the surveys were not always provided but those 

who did contact the researcher stated work load as the major reason. One person reported 

satisfaction with the resource allocation process and was content to let the others in the 

groups determine the changes. Only nine of the thirty-eight persons enrolled in the 

survey responded to al1 three surveys. Two responses in the second round did not have a 

- name or affiliate and therefore could not be identified. These two responses were 

discarded. 



Table 4.3 - Breakdown of Respondents Participation 
Croup # Signed up # Round One # Round Two # Round Three 
P hysicians 7 3 5 4 
Dispritchers 8 8 6 
Superintendents 6 4 - 2 
Fire Chiefs 11 9 3 
AIS Providers 4 4 2 
BLS Provider 1 O O 
Educator 1 1 O 

Delphi Round One 

Of the 38 surveys sent to al1 participants in round one, 29 (76%) were retumed. Changes 

to be selected for inclusion in the second round was detennined using the degree of 

consensus for any one change. The options offered to the stakeholders for each of the 

MPDS codes were: 

Sending or not sending First Responders. 

Upgrading or downgrading the paramedic qualification (Basic Life Support or 

Advanced Life Support) 

Upgrading or downgrading the mode of response (lights and siren). 

The volume and complexity of reviewing 240 MPDS codes and assigning one of three 

conditions forced the researcher to identiQ criteria to select the codes to move to the next 

round. A proposed resource allocation change was rnoved to round two if: 

Two or more persons in agreement on any one change 

There were no contradicting recornmendations from other stakeholders. 

There were no opposing views (e.g. one person proposes an upgrade in First 

Responder while another proposes a downgraded in First Responder or a 

domgrade in mode fiom code three to code two - these would not be inchded in 

the second round). 



A change was consistent with the acuity of the cal1 type (gross inconsistency was - 
not considered). 

Others supported a suggestion for change. 

The average agreement to a proposed change to any one code was two people agreeing 

with any one change (6%). The highest agreement, which happened twice, was 7 people 

(22%), and occurred in the Fire Chiers group. Ultimately thirty-three codes were 

selected for possible change (see Appendix C) 

Themes 

A qualitative research project is an inductive process that looks for themes to emerge. In 

this case themes developed that could serve as operational guidelines as well as indicators 

for change to the Resource AlIocation Plan. Themes that emerged fiom comments during 

the Delphi round one were: 

First Responders should be cancelled on calls involving the ambulance waiting 

for police to secure the scene. 

First Responders should be sent on a11 calls where there is a potential for BCAS to 

be delayed greater than ten minutes. 

If the BCAS unit would be more than 10 minutes First Responders should be sent 

on the following calls: 25BI ,25C3,26B1,28Bl, 3OBl. 

Basic Iife support crews (EMA II) can adequately handle childbirth. ALS 

paramedics do not have added training in childbirth and therefore are of no 

advant age. 

Although ALS providers are not better trained in childbirth than EMA II 

providers, they are better qualified in Paediatric Advanced Life Support and 

should be considered for pregnancy calls to provide advanced care to the infant. 

First Responders are not trained in emergency childbirth and therefore should not 

be sent on these calls. 



Delphi Round Two 

The thi&three codes that met the criterÎa for entry into round two were listed in the 

second round survey form and the participants were asked to agree or disagree with each 

proposed change (see Appendix D). Ail of the original 38 participants were sent the 

survey of which 20 were returned. Two of the 20 retumed surveys did not contain 

identification and therefore were not included. This left 18 responses (47%) that codd be 

used for analysis. 

Two respondents in one of the groups did not fully respond to al1 33 changes. The reason 

for this was not identified. Therefore, the degree of consensus was measured as a 

percentage of responses that agreed for each one of the 33 proposed changes. 

The diverse nature, background and orientation of the stakeholder groups was evident. 

The researcher considered this and elected to select a 75% consensus fevel for inclusion 

as an accepted change. This represented a consensus as low as 12 out 18 in some cases 

due to the Iow number of respondents and the incomplete data on some of the proposed 

changes. 

The stakeholder group reached complete consensus on resource changes on two MPDS 

codes: 

28B 1 - Stroke wïth unknown symptoms (add first responder) 

17D2 - Long Falls >2 rneters (upgrade EMA qualification to TV endorsement). 

Of the 3 3 proposed changes, 1 9 received 75% or greater agreement for the proposed 

change by the respondents. The swvey group reached consensus that 19 of 33 codes 

should have their response resource increased or decreased. The remaining fourteen were 

entered into round three (Appendix D). 



Delphi Round Three 

Round thkee served as a "second chance" for those proposed changes that were not 

accepted in round two. There were 14 proposed changes considered for the "second 

chance". The third round s w e y  asked whether the respondent agreed or disagreed with 

the 14 proposed changes. Also, there were three statements on the survey that emerged 

f?om the comments in round one and two. The participants were asked to agree or 

disagree (see appendix E). Of the 38 surveys sent out, 16 (42%) were retumed. 

In this round 12 (75%) respondents agreed to change six responses and adopted one of 

the statements. AU groups agreed on five of the changes in resources allocation and five 

agreed on the statement: 

"First Responders should not be sent on calls that are routine responses (no lights 

or siren) except on scene safety calls." 

The dispatcher group did not agree to the change for code 17B 1. The Fire Chief s group 

did not agree with the staternent. 

Final Delphi List of Changes 

A total of 25 changes were identified through the Delphi process (see Table 4.4). In 

addition 12 (75%) people agreed with the statement: 

"First Responders should not be sent on calls that are routine responses 

(no lights or siren) except on calls that require scene safety." 

Table 4.4 Summary of 25 changes and one statement evolving from the three Delphi 
rounds 

MPDS Code Definition Revised Resource Change in Resource 

OlCl Abdomina1 Pain - Male 2 35 Years EMA Code 2 Downgrade response mode 

01C2 Abdominal Pain - Fernale 2 45 yean EMA Code 2 Downgrade response mode 

03D 1 Animal Bites - Severe Centrai Bites FR €MA Code 3 Downgrade Qualification 

03 D2 Animal Bites - Large Carnivore FR EMA Code 3 Downgrade Qualification 

05C 1 Back Pain (non-traumatic) - Fainting 2 FR EMA Code 3 Downgrade QuaIification 

50 years 



MPDS Code Definition Revised Resource Change in Resource 

06C2 

O7A 1 

OSB 1 

08D4 

13DI 

17B1 

17D2 

i 8C2 

18C3 

l9B 1 

19C3 

19c4 

24D2 

24D3 

25C3 

27B2 

S8B 1 

29D 1 

2902 

29D3 

Breathing Problems - Asthma 

BumdExpIosions - SrnaII (cl 8%) 

Carbon Monoxid~nhalariodH;lir1~1at - 
AIer-r, not Short of Breath 

Carbon Monoxide/lnhalation/Hmat - 
Unknown 

Diabetic - Unconscious 

FaIIdBack Injuries (mumatic) - 
Possibly Dangerous Injuries 

FalldBack Injuries (traumatic) - Long 

FaIl(> 2m) 

Headache - Numbness or paralysis 

Headache - Speech or movement 

problerns 

I-ieart Problems - Unknown Symptoms 

(3* Party =Il) 

Heart Problems - Rate 2 130, no 

symp toms 

Heart Problems - Cocaïne 

Pregnancy/Childbirth - Crowning 

PregnanqdChildbirth - Imminent 

Delivery (3d Trimester) 

PsychiatridSuicide - Suicida1 

Stab/Gunshot - Not Rccent (>6 hours) 

Stroke/CVA - Unknown Symptoms (3Cd 

P W )  

Traffic Accidents - Multiple Victims 

Traffic Accidents - Auto- 

ped/motorcycle/bicycle 

Traffic Accidents - Hazmat 

FR HLA Code 3 

FR EMA Code 3 

FR EMA Code 3 

FR EMA Code 3 

FR HLA Code 3 

FR EMA Code 3 

FR EMA* Code 3 

EMA Code 3 

EMA Code 3 

FR HLA Code 3 

FR HLA Code 3 

FR HLA Code 3 

EMA Code 3 

EMA Code 3 

EMA Code 2 

EM A Code 2 

FR EMA Code 3 

FR €MA Code 3 

FR €MA Code 3 

FR EMA Code 3 

Upgrade Qualification 

Add FR and Upgrade 

mode of response 

Add FR 

Downgrade Qualification 

Upgrade Qualification 

Add FR 

Upgrade IV Endorsement 

Upgrade Mode of 

Response 

Upgrade Mode of 

Response 

Upgrade Qua1 ification 

Add FR 

Add FR 

Downgrade QuaIification 

Downgrade Qualification 

Downgrade Mode of 

Response 

Remove FR Downgrade 

Mode of Response 

Add FR 

Downgrade QuaIifications 

Downgrade Qualification 

Downgrade qualification 

Staternent 3 First Responders shouid not be sent on calls that are routine responses (no Iights or siren) except on 

scene safety cal 1s. 



Of the twenty-five recommendations for change, 12 involved upgrades and 13 involved a 

downgrade in resource aIIocation. This represents 6037 calls or 9.5% of the cal1 volume 

captured in this study penod (63,616). Of these, 2,519 calls were downgraded in tenns of 

level of service (qualifications, first responder or mode of response). There were 3,518 

calls that were upgraded in terms of level of service (see Table 4.5). 

Table 4.5 The number of calls affected by the proposed changes. 
Type of Change # of Caus Upgraded # of Caus Downgraded 

- 

Lights and Siren 62 1453 

Firs t Responder 1999 O 

EMA Qualification 1457 1 066 

TOTAL 

Discussion 

Identifying the tue life emergency and matching the right resource to meet patient's 

needs is a difficult task. Interventions performed by advanced life support (ALS) 

paramedics occur in approximately 5% to 20% of emergency calls that use lights and 

siren responses (Ben-inger, 1999). Further, there is little research in the literature that 

supports the benefit of ALS paramedic intervention on overall patient outcome except in 

cardiac arrest. The sarne is true for the role of First Responders. 

The purpose of this study was to provide stakeholders with objective patient care data and 

to use this data in a survey process to identi& changes to the ambulance service resource 

allocation plan. 



The Patient Acuity Scoring System (PASS) uses objective vital sign data to quanti@ the 

patient's-condition against each MPDS code. PASS provides actuai physiological 

parameters by which to compare the actual seriousness of the patient condition against an 

MPDS code assigned by a dispatcher based on the telephone cal1 evaluation. 

Over Triaging 

The literature review showed that dispatch systems overuse available resources. This 

study supports this. Fifty-four percent of the responses in the study group were lights and 

siren but only 6.32% required a "code 3" (lights and siren) transport to hospital. The 

PASS showed that 84% of patients in this shidy had normal vital signs on arrïval of the 

paramedics and throughout transportation to hospital. Seven percent had indicators of 

cardiac problems and 1.06% were in cardiac arrest or extremis. Sevenîy-one percent of 

patients in the Delta determinant category (most life threatening) tumed out to have 

normal vital signs. 

Although it is prudent to over respond in order to catch as many real emergencies as 

possible, the size of this over-triaging safety net is still undetermined. The Medical 

Prionty Dispatch System has provided a means to prospectively categorizïng the requests 

for pre-hospital emergencies while the PASS provides retrospective data on the actual 

patient's condition. The data fkom the PASS reviewed in this project indicates there is a 

large disparity between the system's classification of an emergency response and the 

actual presence of a life-threatening condition. 

Stakeholder Response 

The goal of this project was to provide information to stakeholders in the ambulance 

s e ~ c e  to better match the need of the patient to the appropnate resource. 

Despite the presentation of objective acuity data to the Delphi stakeholders 

suggesting that the patient's physiological parameters were often misrnatched against 



the urgency reflected in the resources allocated, the stakeholders stiII recommended a 

net gain in the resources sent rather than the expected reduction in resources that the 

data indicated should occur. 

The stakeholder responses appeared to group by factors other than the acuity cornparison. 

In one group, it appeared as though the quantitative data was not considered. Sugsestions 

for change fiom other groups appeared to take into account the acuity data. With f i e  

exception of several individual opinions, as a group, they did not seem to favour a 

particdm position. 

In summary the key findings of this study are: 

1. Seventy-one percent of patients in the Delta deteminant category (most life 

threatening) turned out to have normal vital signs. 

2. There is a large disparity between the system's classification of an emergency 

response and the actuai presence of a life-threatening condition. 

3, Despite the presentation of objective acuity data to the Delphi stakeholders 

suggesting that the patient's physiological parameters were often mismatched 

against the urgency reflected in the resources allocated, the stakeholders d l  

recommended a net gain in the resources sent rather than the expected reductian 

in resources that the data indicated should occur. 

Study Conclusions 

As a qualitative project, an important aspect of this study is the inductive process that 

should allow theones and pnnciples to emerge. Palys recognized the benefit in 

conducting observations and then developing an analysis that adequately accounts for rhe 

observational data collected (1 997). This was the methodology applied in this study. 



The qualitative theories, principles and conclusions fiom this study have, through the 

Delphi sweys, identified the need to strive for more objective analysis when deciding on 

resource allocation. 

Further discussion is needed among stakeholders about the relevance and importance of 

the PASS in the context of clinical and pre-hospital terms. For example, when making 

decisions on resource allocation, should an MPDS code with 90% of the patient 

population having normal M t d  signs be considered a safe parameter to downgrade 

responses? 

Further study and validation of the PASS as a tool for resource allocation determination 

is required. 

Organizations are formed because of a comrnunity need, and that need c m  be better 

served through the formation of that organization. However, the need that initiated the 

formation of the organization quickly becomes secondary to the survival of the 

organization. Emergency seMces are no exception. It appears that some stakeholders 

made resource allocation decisions based on variables other than patient acuity data. 

To brhg the organization back to its primary, original purgose, stakeholders need to 

focus on objective data in order to rationalize their involvement in pre-hospital care. This 

is not meant to diminish the dedication these organizations have toward public safety. It 

sirnply implies that there is a belief that public safety is dependent on the organizations' 

full involvement in pre-hospita1 care. 

Emotional decision-making leads to over-response of the system. Seven of the twelve 

cal1 types that were upgraded had over 90% of the patients with normal vital signs. The 

decision to upgrade these cdls may have been based on other factor factors than the 

patient's condition such as the description of the cal1 type and what that meant to the 

study participant. 



There is a misconception that every cal1 for an ambulance has a high probability of being 

a life or k a t h  situation. An example of this mind-set is demonstrated by one 

respondent's comment in the third Delphi round: 

My basic principle on this is that whenever a tax payer calls for help, we 

owe them an immediate response no matter what the problem is. The 

definition of the problem, which is what MPDS is dl about, is less 

important to me than getting there quickly to help. The definition of the 

problem as to whether or not it is worthy of a code 3 response has already 

been made by the person who called, Le. they would not have called if it 

wasn't an emergency. 1 have a big problern with another agency, 

ambulance or police, controlling whether or not we can respond to a cd1 

for heIp from the people who pay us. 

This comment suggests the view of emergency responders and public perhaps, but at 

what expense? Administrators in Salt Lake City found that although there was an 

increase in cal1 volume of emergency calls, the increase was not in the Delta or Charlie 

Ievel calls but in the Alpha and Bravo level calls (Brian Dale, Captain Salt Lake City Fire 

Department, unpublished data, Navigator Conference presentation, 1998). This suggests 

a trend toward the public using the ambulance seMce as a gateway into an already 

overcrowded health care system. 

Appropriate level of resource is what is required, not always faster, higher trained 

personnel. Administrators of EMS services have a duty to: 

Triage efficiently 

Respond appropriately 

Meet public perception / expectation 

The PASS provides "real world data" and forms a picture for EMS directors and 

stakeholders to view in order to put the resource need into perspective. Future trends 



toward increased use o f  ambulance services need to be considered and plans developed 

using this type of objective data. Responding with the emergency services cavalry to 

every 9-1 - 1 cal1 may prove unsustainable as demand increases. 



Study Recommendations 

The researcher anticipated that, given the patient data presented to the participants, the 

results should have included a signiflcant reduction in the level of resources sent on calls 

with low acuity (> 90% of patients with normal vital signs). However, the opposite 

occurred with a 1.06% overall increase in resources. It is worth noting that the key 

findings reject a hypothesis that given objective acuity data stakeholders would reduce 

the resources sent to certain MPDS codes. With this in rnind the following 

recommendations seem appropriate: 

1. PubLish this report in selected trade magazines, journals and agency newsletters. 

This project wil1 also be submitted to the executive director of the BCAS for information. 

2. Educate stakeholders on the benefits of data collection and analysis as a 

management tool. 

The literature review identified several sources that reported over îriage in pnority 

dispatch systems (Calle et al, 1995, Palumbo, and 1996, Slovis, 1985). The PASS data 

also demonstrated an over triage of patients and the associated resource allocation was 

over resourced. The project goal of making resources allocation decisions based on data 

was not realized. Instead, participants reverted back to their rnethod of entertaining 

"what if' scenarios and basing resource decisions on emotional rather than objective 

information. 

nierefore, there needs to be an educational process to keep stakeholders emphasizing the 

objective data in their decisions rather than non-objective (emotional, jurïsdictional, 

instinctive, cultural, histoncal). 



- 
3. Conduct further resource allocation reviews. 

Continued reviews of the resource allocation will be required using the data collection 

tools described in phase one of th is  study. This is not a single event but rather a continual 

cycle of "look, think and act". Because the skills and protocols evolve in the BCAS, so 

too should the resources required for each type of patient. 

4. Continue research of the Patient Acuity Scorhg System to improve the validation 

of the system by comparing the acuity scores to patient outcome. 

The PASS has not yet been compared to patient outcome in the hospital. Further study 

into the correlation between the PASS scores and outcome is needed to firther validate 

the PASS system. Concurrently, discussion between stakeholders lead by physicians is 

needed to identiQ acceptable limits of PASS scores and the need for higher levels of 

response, 

5. Review the Medical Priority Dispatch systemm question structure to try and 

more accurately match the response deterrninants with the patient's condition. 

Results of this project will be shared with the producersof the Medical Priority Dispatch 

System to help with future revisions of their product. The PASS is a usefbl tool in 

comparing the actual acuity level of patients to the perceived acuity level. Questions may 

be altered to further refine the accuracy of the assignment of response determùiants to 

match the patient's condition. 



CHAPTER 5: REÇEARCH IMPLICATIONS - 

Organizational lmplementation 

As an organization, the BCAS may wish to now consider changing the way it views 

resource allocation- A committee should review the data contained in th is  project and 

describe strategies accomplish the study's recommendations. 

Issues to be considered by thiç committee include the cut-off point to send ambulances 

using lights and siren. For example, if the P ASS acuity level zero is 90% or greater and 

less than 5% of the patients are transported to hospital with lights and siren, the resource 

should be basic life support responding wiîhout lights and siren. In essence the decisions 

on resource allocation will be based on evidence rather than motion, intuition, or 

jwisdictional protectionism. 

Future Research 

This research project has identified the level of acuity for each of the MPDS codes using 

pre-hospital uiforrnation. It has also been demonstrated that stakehoIders revert back to 

other considerations to make resource allocation decisions. Future research is required to 

M e r  validate the PASS by linking the scoring system with patient outcome data. Other 

jurisdictions should be encouraged to do their own acuity research so cornparisons can be 

made. 



CHAPTER 6: LESSONS LEARNED 

Major Project Lessons Learned 

The question stated at the beginning of the project remains, in part, unanswered. The 

Medical Pnority Dispatch System is fairly accurate in predicting the patient's condition 

but the resources applied could be revised to improve its accuracy by reducing the over 

triage of calls. AIthough the patient's condition cm be quantified, the question still 

remains about the context of this information, 

Some stakeholders do not rely on the data as the pnmary drive for their decisions. To 

correct this they require fürther education and conditioning. That is, even though 

stakeholders will ultimately learn to apply the data, they rnust also corne to terms with the 

paradox between what is best for the patient and what is best for their organization's 

survival. 

As with most research projects, more questions arise h m  a study then questions 

answered. There rnust be continued research into devebping the context in which the 

Patient Acuity Scoring System (PASS) can be understood. For example, is having 90% 

of patients in a particular MPDS code with normal vital signs a safe cut-off point when 

deciding when to use Iights and siren responses? 1s 95% a safe cut-off? The answer to 

this question may corne with more patient outcome studies. Further study looking at 

hospital diagnosis and disposition is needed in order to confirm the validity and reliability 

of the PASS. 



PASS is a valuable tool to help agencies develop response strategies in terms of 

qualification level of paramedics, the mode of response (use of lights and siren) and the 

need for a first responder. Its value includes: 

A concise summary of the patient population related to patient acuity. 

A method to analyze response data according to a set of parameters. 

A method to establish critena for setting community service levels. 

= A way to check the effectiveness of the cal1 evaluation system in dispatch. 

= Providing a reference when discussing patient need and resource dlocation. 

This study showed that stakeholders make decisions about resource allocation despite the 

presence of data, which may indicate a different resource requirement. Although 

administrators of EMS systems need to be objective in their resource allocation decisions, 

it is not totally appropriate to ignore the cultural, jurisdictional and histoncal influences 

in a cornmunity. However, to attain system efficiency and the optimal care of patients, 

the acuity data parameters must be the primary critena. 

Although this project did not attain one of its objectives, revising the RAP, it will serve as 

a mode1 for future revision attempts once the above recommendations are irnplemented. 

Program Lessons Learned 

The following cornpetencies were demonstrated in the major project: 

1 b. and lc. Demonstrate leadership characteristics and provide Ieadership 

Characteristics of leadership and providing leadership are linked in that the 

characteristics of leadership are demonstrated when leadership is provided. The high 

level of input fiom various stakeholders to produce the reports, research various elernents 

and enrol people in participating in the Delphi Surveys required motivating people and 

portraying a keen interest in the project and its potential benefit to the organization. 



People were treated with respect and their ideas were Iistened to and incorporated into the 

study when appropnate. 

The organization was presented with a new innovative method of looking at its data. 

This major project was a vehicIe to Iead decision-makers in the direction of evidence- 

based thought. The acuity data is now a vaiuable method în reviewing resource 

allocation within the BCAS. Other ambulance organizations in North America are now 

requesting the BCAS data in order to reconcile theu resources. 

2b. Apply systems theories to the solution of leadership and learning problems 

Relationships behveen groups and processes are important to understand when attempting 

to improve and change organizations. This project provided an opportunïty to look 

beyond the surface of events and look for system causes of root problems. 

3b. Provide consulting services to help organizations succeed 

This project was an action research project that required the approvai of the 

o r g ~ a t i o n ' s  leaders. The problem was identified, potential solutions were discussed 

and methodologies were introduced to fit into a specific timeline. 

My roll dunng the major project can be described as an interna1 consultant to the BCAS. 

The organization needed a process to quanti@ patient condition in a way to help adjust 

resources. 

My project is considered value added to the organization in its rnethodology and 

information. As a change agent, consultants help organizations succeed through change. 

My project is a smalI move toward improving s e ~ c e s .  



3c. Create and lead teams 

The major project required a collection of people who were tasked with jobs at different 

stages of development. People in the BCAS were asked to perform tasks such as cal1 

evaluation, data cleanup, phone calls, and focus groups. Involving those close to the 

issue and motivating them to complete their task involved the ability to create and 

motivate teams. 

4e. Eelp others learn 

The organization as a whole now has a new way of looking at their senice. T h i s  is a 

direct learning opporhmity for the organization. 

In hinng a Co-op student, leaming was offered in data entry, databases and interaction 

with the culture of the ambulance senice and the Ministry of Hedth. Involving the focus 

groups is the first step in educating them to Iook at objective data about patient care and 

to leam to discard old mindsets that result in too many emergency responses. This 

leaming will be a slower process than other leaming oppominities offered by rhis project. 

However it will be the rnost life-impacting as we change our way of doing business in an 

environment of increased demand for services that outstrip our old fahion ways of 

looking at delivering those senices. 

4f. Manage own learniug to achieve maximum added value 

My own learning has profited in the same way as the others who were involved in the 

project. 1 learned about aspects of leading a team, helping an organization change and 

about methodologies required for the completion of this project I learned to recognize 

m y  own rnindset so 1 can change with the organization. 



5b. Utiîize research methods to solve problems 

This project demonstrates the use of quantitative and qualitative methods of research. 

The Acuity sconng systern uses objective patient data in an attempt to quanti@ and 

describe the patient's seriousness in condition. 

The qualitative methodology used a form of inquiry called the Delphi process. Survey 

groups representing the stakeholders in the delivery of emergency services were recruited 

as experts and to provide their opinions on the appropnate resource allocation. 

The episternology incorporated the objective data, which was not previously available, 

and the qualitative survey rnethod to try and develop an educated resource allocation 

plan. 

5a. Identify, locate, and evaluate research fmdings 

The literature review in the major project demonstrated the degree upon which research 

finding were cited and synthesized with the prernise of the project. Evaluation of each 

reference was included as was the importance of the findings to the project subject 

matter. The World Wide Web, on line library search engines and library resources were 

used to identiw relevant research material. 



In closing. the information presented in this project will serve as a foundation for future 

initiatives into developing an efficient and efficacious ambulance delivery system. The 

leaming I have experienced has opened doors to new ways of looking at research and 

methodologies. It has dso stimulated some thought in other ambulance jurisdictions. It 

is my belief that the British Columbia Ambulance Service must continue to look at itself 

critically and in a meanhgfbl way so that it always remains tnie to its mission and values. 

"One who holds a tnre belief wt'ithout intelligence is like 
a blind man who happens to take the right rond." 

Pluto, The RepZublic 
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Definitions 

1 ui this Act: 

"ambulance" means a conveyance that is used, or intended to be used, for the purpose of transportin~ 
persons requirîng medical attention or under medical care, and that is designed and constructed, or 
equipped, for that purpose; 

"board" means the Emergency Medical Assistants Licensing Board continued under section 6; 

"commission" means the Emergency Health Services Commission; 

"emergency health service" means the provision of first aid or medical services in emergency situations; 

"emergency medical assistant" means a person Iicensed by the board under this Act as an emergency 
rnedical assistant; 

"rninister" includes a person designated in writing by the minister; 



"municipality" includes a viIIage municipality; 

"profcssion" means pfactice as an emergency medicd assistant. 

Commission 

2 (1) The Emergency HeaIth Services Commission is continued. 

(2) The commission is to be composed of one or more members appointed by the Lieutenant Governor in 
Council. 

(3) The Lieutenant Governor in Council may 

(a) establish the tems  and conditions of the rnembers' appointments under subsection (2). and 

(b) designate a member of the commission as chair. 

(4) A rnember of the commission is entitled to necessary and reasonable traveIling and living espenses 
incurred while esercising powers or performing duties on beha1f of the commission- 

(5) The minister rnay appoint a person who, if a member or the chair of the commission is unable for any 
reason to act, is to act temporariiy in the place of and cxercise the pan-ers and perform the duties o f  the 
member or chair. 

Agent of the government 

3 (1) The commission is, for al1 purposes, an agent of the govemment. 

(2) The commission may, as agent, 

(a) cany out its powers and duties under this Act in i e  o w n  name, 

(b) purchase or othenvise acquire and hoId in its o\;n name personal, and, with the prior approval of the 
Lieutenant Governor in Council, real property required for the purpose of the commission, and 

(c) sell, transfer, Iease or otherwise dispose of, the property. 

(3) The commission, as agent, is a Iegal entity. 

Staff 

4 (1) An executive officet of the commission must be appointed by the Lieutenant Govemor in Council and 
must be paid remuneration for his or her services on behalf of the commission as determined by the 
Lieutenant Governor in Council. 

(7) Subject to the prior approval o f  the minister, the c-ommission or, if authorized by the commission, the 
esecutive oEcer may, despite the Public Service Act, appoint officers and employees and engage and retain 
specialists and consultants considered necessary to ca;rry out the duties and fhctions of the commission and 



may determine their remuneration. 

(3) nie Ptrblic Senvice Act and the Prrblic Service Labour Relations Act do not apply to the commission or 
its officers and ernplofees appointed under subsection (2). 

(4) Despite subsection (3), the Lieutenant Governor in Council rnay, by order, direct that some or al1 of the 
provisions of the Pension (Public Service) Acr apply to the executive oficer and some o r  al1 of the ofticers 
and employees of the commission, and the provisions of that Act apply accordingly. 

Power and authority of commission 

5 (1) The commission has the power and authority to do one or more of the following: 

(a) provide emergency health services in British Columbia; 

(b) establish, equip and operate emergency health centres and stations in areas of British Columbia that the 
commission considers advisable; 

(c) assist hospitals, other health institutions and agencies, municipalities and other organizations and 
persons, to provide emergency health services and to train personnel to provide services, and to enter into 
agreements or arrangements for that purpose; 

(d) establish or improve communication systerns for emergency health services in British Columbia; 

(e) make available the services of medically trained persons on a continuous, continua1 or temporary basis 
to those residents of British Columbia who are not, in the opinion of the commission, adequately sewed 
with existing heaIth senrices; 

( f )  recruit and train emergency medical assistants; 

(g) provide ambuIance services in British Columbia to be h o w n  as the British Columbia Ambulance 
Service; 

(h) petform any other fùnction related to emergency health services as the Lieutenant Govemor in Council 
may order. 

(2) Except with the written consent of the commission and on terms it may specib, a person must not do 
anj-thing that the commission is given the power to do under subsection (1). 

(3) Subsection (2) does not apply if a person is acting in comection tvith the provision of industrial first aid 
in accordance with the requirements of the Workers Compensation Act or regulations made under that Act- 

Emergency Medical Assistants Licensing Board 

6 (1) The Emergency Medîcal Assistants Licensing Board is continued. 

(2) The board is composed of 3 members, one of whom mut be an ernergency medical assistant selected in 
the prescnbed manner and another of whom must be a medical practitioner, appointed by the Lieutenant 
Govemor in Council. 
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(3) The Lieutenant Governor in Council may 

(a) establish the remuneration and other terms and conditions of appointmats under subscction (2). and 

(b) designate a member of the board as its chair. 

(4) A member of the board is entitled to necessnry and ceasonable travelling and living espenses incurred 
tvhile exercising powcrs or performing duties on bchaIf of the board. 

(5) Subject to this Act and the regdations, the board has the power and authority to do the followinç: 

(a) examine, register and Iicense emergency medical assistants; 

(b) set terms and conditions for a licence under this section; 

(c) invenigate complaints; 

(d) deleçate to one or more persons the potver and authon'ty to act under one or more of the provisions of 
paraçraphs la), (b) and (cl- 

Disciplinary action 

7 (1) On receipt of a complaint or on its otvn motion and afier a hearing, the board may determine that an 
emergency medical assistant or former emergency medical assistant 

(a) has incompetently carried out the duties of an emergency medical assistant, 

(b) has breached a term or condition of his or her licence, or 

(c) suffen ffom a physical ailment, emotional disturbance or an addiction to alcohol or drugs that 
maten'ally impairs his or her ability to act as an emergency medical assistant. 

(2) For the purposes of a hearing under this section, the board has the protection, privileges and pcnvers of a 
commissioner under sections 12, 15 and 16 of the Inqztiry Act, 

(3) If the board has made one or more determinations under subsection (l), it rnay do one or more of the 
following: 

(a) impose conditions on the person's licence; 

(b) suspend the licence for a term the board considers appropriate; 

(c) revoke the licence; 

(d) bar the person from being Iicensed under this Act for a period the board considers appropriate. 

Extraordinary action to protect public 



8 (1) If the board considers the action necessary to protect the public during the investigation of an 
emergency medical assistant or until a hearing of the board, it may 

(a) set limits or conditions on the practice o f  the profession by the ernergrncy medical assistant, or 

(b) suspend the licence of the emergency medical assistant. 

(2) If the board acts under subsection (l), it m u t  notiw the emergency rnedical assistant in nriting of 

(a) its decision, 

(b) the reasons for the decision, and 

(c)  the emergency medical assistant's right to appeal the decision to the Supreme Court. 

(3) A decision under subsection (1) is not effective untiI the earlier of 

(a) the time the emergency medical assistant receives the notice under subsection (Z), and 

(b) 3 days after the notice is mailed to the emergency rnedical assistant at the Iast address for the ernergency 
medical assistant recorded in the register- 

(4) If the board determines that action taken under subsection (1) is no longer necessary to protect the 
public, it must cancel the limits, conditions or  suspension and must noti@ the emergency medical assistant 
in witing of this as soon as possible. 

(5) An ernergency medicnl assistant against whom action has been taken under subsection (1) may appeal 
the decision to the Supreme Court and, for these purposes, the provisions ofsection 9 respecting an appeal 
from a decision of the board appiy to an appeal under this section. 

Appeal 

9 (1) A person who considers hirnself o r  herself aggieved or adverrely affected by a determination or 
disciplinary action of the board under section 7 may appeal to the Supreme Court at any time within 30 days 
after the date of the determination or disciplinary action. 

(2) The appeIlant m u t  file a notice of appeal with the Registrar of the Supreme Court and m u t  serve a 
copy of the notice of ctppeal on a member of the board within the tirne limited under subsection (1). 

(3) The board, on the request of the appellant, must provide to the appellant certifieci copies of al! records 
on which the board acted, on payrnent for copies at the same rate as \vould be charged for the same service 
by an ofticial stenographer of the Supreme Court. 

(4) The appeal is to be 

(a) a new hearing if there is no transcript, or  

(b) a review of the transcnpt and proceedings if there is a transcnpt, but the court may, if it considers it 
necessary in the interests ofjustice, conduct a new hearing or allow the introduction of new evidence. 



(5) The board is entitled to be a p a q  on the hearing of the appeal and rnay take part in the procredinçs. 

(6) On the hearing of  ah a p p d  under this section, the Supreme Court rnay 

(a) make an order confiming, reversinç or vaqing the decision of the board. 

(b) refer the rnatter back to the board with or  ~ l t h o u t  directions, or 

(c) make any other order that it considers proper in the circumstances. 

lmmunity for acts or omissions in good faith 

IO (1) No action for dnmages lies or  may be brought against the commission, against a member of the 
commission or of the board or açainst a person appointed under section 4 because of  anything done or 
omitted in good faith 

(a) in the performance or intended performance of any duty or function under this Act. or 

(b) in the exercise or intended exercise of a n y  power under this Act. 

(2) Subsection (1) does not absolve the govemment from vicarious liability for an act or omission for which 
it would be vicariously liable if this section were not in force. 

Practise of medicine by emergency medical assistant 

If Nothing in this Act authon'zes a person to practise rnedicine without being registered under the hfiedical 
Pracririoners Act; but if the unavailabiIity of a rnedical practitioner is likeiy to result in a person's death or 
deterioration of health, an available ernergency medical assistant rnay perform emergency procedures that 
he or she has been trained for and considers necessq to preserve the personas Iife or  health until the 
seMces of a medical practitioner are available. 

Licence required 

12 A person must not assume or use the title "emergency rnedical assistant" or othenvise represent himself 
or herself to be an emergency medical assistant unless the person is the holder of a valid and subsisting 
licence under this Act. 

Annual reports 

13 (1) The commission must submit an annual report to the minister about the operation of the commission. 

(2) The board must submit an annual report about the operations of the board, including information that 
the Lieutenant Govemor in Council may prescnie, to the minister not later than 120 days after the end of 
the fiscal year for the board. 

Power to make regulations 

14 (1) The Lieutenant Governor in Councit rnay make regulations referred to in section 4 1 of the 



(2) Without limiting subsection (1). the Lieutenant Governor in Council rnay make replations as follo\vs: 

(a) respecting the qualifications, esamination, traininç, registntion and Iicensinç of emergency rnedical 
assistants: 

(b) prescribing the manner ofselection of an emergency medical assistant for the purposes of section 6 (2); 

(c) prescribing fies payable for any service rendered, or a Iicence issued, under this Act, and providing for 
different fees for a service rendered to 

(i) a person who is not a "beneficiary" or "qualified person" as defined in the Hospiral Inszrrmce Acr, or 

(ii) an employee ~ v b o  requires an emergency health service if the employer is, under an enactment, obliçed 
to supply emergency health services; 

(c) authorizing the waiving of fees for involuntary cornmittals under the iMenfd HeuIth Act; 

(d) prescribing fees for the service of documents, on behalf of the commission, ansing out of legal 
proceedings reIating to the work of the commission; 

(e) respecting the equipping of emergency health centres and stations; 

( f )  establishing standards of construction and maintenance required for an ambulance, and providing for 
different standards for different cIasses of ambulances; 

(g) establishing the standard of equipment and supplies to be camed in an ambulance while it is being used 
or held out as being available for use as an ambuIance. 

(3) Regulations under subsection (1) and (2) may make different provisions for different classes of 
emergency medical assistants. 

(4) The commission may, with the prior approval of the minister, make rules goveming its o m  procedure 
as  it considers advisable. 

(5) The board under section 6 rnay, mith the prior approval of the minister, make rules goveming its o\\n 
procedure. 
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II 1 5 1 5.1.1 

EMERGENCY MEDICAL DISPATCH 
(EMD) AUTHORITY 

POLICY: 

Regional EMDs have the responsibility to: 

direct the use of ambulances and crews within their own regions; 

coordinate responses which may involve outside agencies, including: 

- police; 

- fire depanrnents; 

- first aid personnel; 

- Search and Rescue; 

- Provincial Ernergency Program, and; 

- other ernergency agencies, and; 

coordinate wi th provincial EMDs. 

Provincial EMDs have the responsibility to: 

approve the use o f  airevacs; 

designate types of aircraft to be used; 

assign either dedicated airevac crews or appropriately qualified crews; 

coordinate responses which rnay invotve outside agencies, including: 

- police; 

- fire departments; 

- first aid personnel; 

- Canadian Coast Guard; 

- Canadian Military; , 

- Search and Rescue; 

- Provincial Emergency Program, and; 

- other emergency agencies, and; 

coordinate wi th regional EMDs. 

Dispatchers have the responsibility to direct the use of ambulance crews. 
However. once the crew has arrived at the scene of the incident, the crew 
has the responsibility for treatment and transport to  the appropriate facility. 

PROCEDURE: 

NIA 
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FIELD OPERATIONS POUCY & PROCEDURE MANUAL 
CALL ASSESSMENT AND ASSlGNlNG 1 PRlORlTY RESPONSE CODES 

EMDs will carry out a thorough call assessment on every call, following the dispatch cal1 
assessment model. 

Af ter  doing a call assessment, EMDs wi i l  assign a unique regional or provincial response 
nurnber, as appropriate, and assign a response or  a priority code. 

Accurate information is required in order t o  dispatch the appropriate resources t o  the scene 
within the quickest reasonable time frame, 

Priority response codes indicate the urgency of  the response. 

DEFINITIONS: 

Regional Priority Response Cades: 

Code 3: 
Emergency response, no avoidable deiays acceptable. 

Code 7: 
(Dispatch use only.) lmmediate response required; anticipated arriva1 time i s  less than 10  
minutes; crews attend as a routine response. If response exceeds 10  minutes, call wilt 
be reassessed and upgraded to  Code 3. However, the ten minute criteria rnay not apply 
in rural areas. 

Code 2: 
Routine response. ln urban areas, if the ambulance is not 10-7 scene in 1 0  minutes, the 
€MD will, as soon as operationally possibie, phone the call originator back and reassess 
the  call. In  rural areas, the EMD wilI tel l the cal1 originator the time the ambulance will 
arrive (ETA). I f  the ETA i s  delayed for longer than 10 minutes, the originating calfer will 
be advised of the new ETA. 
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CALL ASSESSMENT AND ASSIGNING 
PRIORITY RESPONSE CODES 

DATE EFFECTIVE 

July 15, 1996 

Continued: 

REVLSION NO. 

ProvinciaI Airevacuation Priority Response Codes: 

SU W ECT 

Priority I (Red): 
The patient's condition is Iife andfor l imb threatening and requires immediate transport t o  
a facility wh ich can provide appropriate patient care. Requires immediate take-off when 
c rew and aircraft are ready; no avoidable delays are acceptable. 

Priority 1 (Green]: 
The  patient's condition is serious but  stable. A response can be delayed by  2-3 hours if, 
af ter  the sending physician consults w i th  the receiving physician andior the transport 
advisor, t he  sending physician advises the PAACC o f  such a delay. 

Priority II: 
The patient's condition is such tha t  the patient should be in the receiving hospital w i th in  
12 hours (w i th  concurrence of  the  sending physician). 

Priority III: 
The patient's condition is n o t  critical and does not require a higher level o f  care. May  wai t  
u p  t o  f ive (5) days. 

PROCEDUFIE: 

1. Obtain as much peninent information as possible f rom the caller by asking easy-to- 
understand questions. Basic fac ts  required are: 

a) complete scene address andfor location andfor landmarks; 

b) tejephone number andfor call-back number; 

C) patient(s)'s chief complaint; 

d) patient's condition, inciuding: 
O breathing; 
O level o f  consciousness; . 

chief complaint; 
bleeding, and; 

O age o f  the patient. 

e) nature o f  incident, and; 

f )  additional information related t o  the  call. 

2. Assign priority response code. 

3. Provide emergency medical telephone instructions, as necessary. 
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LAYERED RESPONSES 

POLICY: 

BCAS units dispatched t o  a call wi l l  be layered with another BCAS unit only when  additional 
pre-hospital care res6urces are required and/or when one o f  the units involved in the  call is an 
ALS car. 

AI1 calls where a f irst responder has been dispatched by  a BCAS dispatcher will be layered 
with a BCAS crew. 

The Emergency Medical Dispatcher (EMD) has a responsibility t o  ensure that the most 
effective and efficient utilization o f  al1 pre-hospital care resources when responding t o  a 
request for  pre-hospital care and transportation (Le., maximize patient care while rnaintaining 
efficient deployment o f  resources). 

DEFINITIONS: 

Layering: 

Layering is the dispatching o f  more than one pre-hospital care resource t o  the sarne 
patientlscene. Layering t o  the scene in this definition is distinct f rom situations where more 
than one BCAS unit respond t o  a multi-casualty incident. 

Pre-Hospital Care Resource: 

Emergency resources which respond t o  calls. These resources include K A S  crews, first 
responders, police and fire personnel. 

Available Unit: 

f i rst  responder uni t  &hich is n o t  already responding t o  another call; 
BCAS fulI-time unit that is no t  assigned t o  an out-of-hospital call; 
BCAS kilo car that  has completed a call and is still in-service, and is not  assigned t o  an 
out-of-hospital cal]. 
NOTE: for the purpose of layering, only kilo cars already o n  duty are t o  be considered 
available. 

Closest Unit: 
A uni t  which is expected to  arrive a t  the  scene most quickly. Does not necessarily 
rnean units which are geographically closest t o  the scene. When considering 
using a kilo crew, the t ime it takes t h e  crew t o  get on the road o r  in the air 
rnust be taken into account. 
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SUûJECT 

LAYERED RESPONSES 

Continued: 

PROCEDURE: 

Response t o  a Code 3 Call 

a) Al l  code 3 calls will b e  responded t o  with the closest pre-hospital care unit. I f  t h e  
closest uni t  i s  not a BCAS unit, then it must  be layered w i th  one. 

b) BCAS units will not be layered unless the cal1 is in an ALS response area and one o f  
the units involved is an ALS unit. 

C) I f  an ALS un i t  is the f irst unit responding t o  one o f  the  following calls, they will be 
layered wi th  additional resources (closest available K A S  uni t  or, i f  no BCAS unit is  
available, a f irst responder unit): 

cardiaclrespiratory arrest; 
sudden collapse (unconscious or  unresponsive); 
compromised airway (choking or  foreign body obstruction); 
cardiac arrest (CHF, altered LOC, pain wi th  SOS}, or; 
respiratory distress (history o f  COPD, asthma, trauma). 

dl I n  the  calls Iisted in  (c), above, i f  the first unit is n o t  ALS then an ALS unit will be 
Iayered t o  the call, if available. 

Response t o  a Code 2 Call 

a) Responses o f  a routine nature wi l l  normally be handled b y  the closest K A S  unit 
(i.e., Iayering i s  typically not required). 

I f  a non-ALS crew has been dispatched t o  a cal1 and they  or the €MD determines tha t  
ALS treatment is required, then an ALS unit will be dispatched t o  the call, provided t h a t  
the transport o f  the patient is not  unreasonably delayed, and definitive patient care is  no t  
compromised. 

I f  t w o  SCAS units are present a t  a scene, the unit that wilI n o t  be directly involved vrith 
t h e  treatment and transport o f  the patient wiIl clear the  cal1 as soon as possible and 
fol low the direction of the EMD. 

I f  the closest unit i s  an ALS crew, then that  crew wil l  normally be considered dedicated 
t o  the cal1 and will treat and transport t he  patient. 

a) However, if ALS çkills are not  required for the call, the closest non-ALS unit 
rnay be considered t o  cornplete the call, provided t h a t  the delay in  response A 
is n o t  unreasonable and patient care is not  compromised. 

b)  Each dispatch centre will develop specific procedural guidelines 
t o  deal w i th  these situations. 
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DATE EFFECTNE R M S I O H  NO. 

July 15, 1996 

PROPER USE OF AMBULANCES 

{See also Volume 1, Chapter 8, re: appropriate use of  BCAS vehicles.) 

POLICY: 

Ambulances wi l l  only be used as directed through or b y  the dispatch centre. Usage of  
ambulances for  al1 reasons other than responding to  caifs is secondary t o  fulfilling our 
obligation t o  respond t o  cafls. 

Ambulances and other BCAS vehicles m a v  n o t  be used for: 
conducting private business, or; 
roving or  cruising the  area. 

Dispatchers have been delegated authority b y  the BCAS to  deploy and control the movement 
o f  ambulances in order t o  maintain an efficient and effective service. Crews are subject t o  
tha t  authority and have a responsibility t o  comply wi th the intent o f  the policy. 

PROCEDURE: 

1. Dispatchers wili only dispatch ambulances for the fol lowing reasons: 

a) t o  respond t a  calls; 

b) a t  the direction o f  a manager o f  the BCAS; 

C) a t  the request o f  a un i t  chieflcharge dispatcher, or; 

d) fo r  other BCAS business, including, fo r  example: 

transport of  airevacuation crew members and pilots, equipment, tissuelorgans, 
medication andlor antidotes; 

0 comrnunity cross coverage; 
0 BCAS administrative duties, such as deIivery/pickup o f  BCAS mail andfor laundry; 

œ vehicle maintenance; 
0 rnovement of vehicles f rom one location t o  another. 

2. Crews may, when going back t o  their stations, stop briefiy (e.g. meal break) gnd must: 

a) have obtained prior approval f rom dispatch; 

b) make available a secure telephone nurnber; 

C )  remain in contact b y  radio, pager, or cellular telephone; 

d l  n o t  be taken off the m o s t  direct or fastest route back t o  their 
assigned station, and; 

e) n o t  cause an increase in cost  t o  K A S .  
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II 

July 15, 1996 

SUBJECT 

TURN OUT TIMES 

DATE EFFECTIVE 1 REVISION NO, 

6 

Crews will n o t  refuse or delay service o n  any ambulance call except i n  extraordinary 
circumstances, o r  they rnay be subject to  immediate dismissal. (See Volume II, Chapters 3 and. 
5 re i  safety and heôlth reasons, and Volume II, Chapter 2, re: beyond Iicensed protocols.) 

On-duty c rew mernbers will respond (Le., be 10-8) wi th in 90 seconds t o  calls received f rom 
dispatch. 

6.2 

Call-out crews will contact the dispatch centre w i th in  t w o  minutes of being paged and fo l low 
the direction o f  dispatch. 

1 o f  1 

Dispatchers have been delegated authority b y  the BCAS t o  deploy and control the'movement 
o f  ambulances i n  order t o  maintain an efficient and effective service. Crews are subject r o  
tha t  authority, and are required t o  respond irnmediately t o  al[ calls. 

PRO CEDURE: 

1. Whi le  o n  dut\:, full-time crew members will ensure that  they are available for  catls b y  
remaining a t  their station at  al1 times, except w h e n  coordinated through or directed b y  
dispatch t o  leave o n  BCAS business, i n  wh ich  case they rnust: 

a) make available a secure telephone number, andfor; 

b)  remain in contact by radio or  pager. 

2. Crews will irnmediately acknowledge receipt o f  al1 calls. 

3. Upon  verification o f  the location o f  a call, t he  crew wilI proceed t o  the scene via the 
quickest and most  direct route. 
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POLICY: 

Under al1 circumstances, optimum patient care will rernain the  goal o f  al1 personnel, and a spirit 
o f  cooperation will be emphasized a t  t he  scene k g .  during rescue and extrication situations). 

When  al1 emergency responders a t tempt  t o  maximize the  eff iciency o f  resources and work  
cooperatively, t he  health and safety of al1 persons involved a t  a scene benefits. 

PAGE 

1 of 2 
VOLUME 

II 

PROCEDURE: 

1. A BCAS dispatcher will request f i rs t  responders t o  respond to: 

a) emergency calls where a f irst responder unit can reasonably be  expected to zrrive a t  
t h e  scene sooner than an ambulance; 

6) a n y  other calls where t he  f i rs t  responder unit can b e  of special assistance 
(e.g. rescue and extrication o f  patient), and; 

C) calls as per any existing f i rs t  responder agreements (e-g. GVRD). 

CHAPTER 

9 

OATE EFFECTIVE 

NOV 1, 1996 

Note: See Volume II, Chapter 5, te: dispatch procedures for  requesting assistance frorn 
o ther  emergency agencies. 

 SEC^   ON 

9.1 -2 

REViSiQs KO. 

2. At t h e  scene 

a ) ,  Primary responsibilities will be  as follows: 

0 police are responsible fo r  safety and investigation; 

f i re fighters are responsible fo r  fire suppression, rescue and safety, and; 

. BCAS personnel are responsible fo r  patient care, treatment, and transportation. 

SUBJECT 

b) Fi rst  responders will adrninister appropriate care t o  the  patient unt i l  the BCAS 
paramedics assume responsibility for  the  patient. T h e  change over will be a t  the 
discretion of the paramedics (e.g. during the period o f  one-minute Cardio Pulmonary 
Reçuscitation (CPR)). Any  further treatrnent required will be done by t h e  pararnedics 
or under their direction. 
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Continued: 

3. Where the first responders initiate treatment prior t o  the arriva! o f  an ambulance, they must  
report information pertinent to  the patient's condition and treatment to the paramedics. 
This information must be repotied through the completion o f  a First Responder Report, 
HLTH-2424 (see Appendix A) and may also be relayed verbally t o  the paramedics by the 
f i rst  responders. 

Copies of the First Responder Report should accornpany the patient to the hospital 
if it is completed by the time the 8CAS crew is ready to leave the scene. 

The first responders are responsible for their report being united wirh the patient's 
record i f  it is not given to the K A S  crew at the scene. 

The First Responder Report is distributed as follows: 

White and Yellow: 
- the first responder crew must give both copies t o  the BCAS crew. 
- the K A S  crew wiII attach one to the original o f  the Crew Report, HLTH-2402, 

as part o f  the patient care record, and attach the other to the hospiral copy 
o f  the Crew Report. 

Pink: - to  be retained by  the first responder agency. 

First responder agencies wil i  be responsible for the initial purchase of mâterials and 
equipment. BCAS will only replenish approved medical supplies (see Appendix €1. 
First responders should contact the local K A S  unit  chief to obtain replacement 
supplies. These items rnay corne either from existing station stock or by ordering 
new stock (see Volume 1, Chapter 6, re: ordering proceduresl. 

[See afso: 
Volume II, Chapter 2, re: general responsibilities and duties o f  first responders; 
Volume II, Chapter 5, re: layered responses and dispatching first responder agencies; 
Volume 1, Chapter 6, re: forest fire first aid coverage, and; 
Volume 1, Chapter 6, re: first responder supplies.) 
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Information Evcnt Path 

Cal1 Received and Evaluatzd 

1 
MJ?DS Code - Dispatch Database 
Assigned by ispatcher. r 

Data 
Crew Dispatched Merged 
Level of response pre-determined J 

For each MPDS Code. I 
1 

Crew - Patient interface - Crew Form Database 
Patient is assessed and docurnented: 

/ ,&- Report 

Blood Pressure 
Level of Consciousness 
Breathing statu 

Treatment pro~fdçd and Documented: 
Ventilation 
Cardiac Arrest 
Procedure/Protocols 
Patient Care Codes determined 
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Patient Focused Resource Allocation in EMS 
Revision of the RAP in the BC Ambulance Service 

Ln February, 1997 the Medical Priority Dispatch System (MPDS) was adopted by the 
British Columbia Ambulance Service as its dispatch cal1 evaluation process. On October 
19, 1999 the BCAS implemented the Resource Allocation Plan (RAP). It identified the 
resource(s) to be sent on each of the 240 MPDS codes. The process for deciding the 
resource allocation involved consultation with dispatchers. EMA's, supeintendents, 
managers, physicians, and fimt responder agencies, The decisions were based on 
experience and best opinion according to the description of each MPDS code. Final 
approval of the RAP was that of the Emergency Health SeMces Commission (EHSC). 
Missing from this exercise was quantitative data that objectively descnbed the acuity of 
patients for each of the MPDS codes- 

With almost one year of experience there is now data that can be analyzed to help 
revise the original Resource Allocation Plan. This project will introduce a process called 
the Delphi Method to include many experts who will go through a large amount of data to 
amve at revisions that are significant and based on evidence as well as opinion. Patient 
care data can now be presented according to each MPDS code to offer the researcher 
the ability to review what was actually happening as opposed to what the stakeholders 
thought would happen. 

Patient Acuity Score 

A patient acuity score was designed to quantify the senousness of patients' condition 
according to vital signs, indicators of cardiac arrest. chest pain and the need for 
ventilatory assistance. The scoring system from O to 4 was defined as: 

J O = normal vital signs, 
J 1 = 1 abnormal vital sign, 
J 2 = 2 abnormal vital signs, 
J 3 = 3 abnormal vital signs or ventilatory assistance required. 
4 4 = cardiac arrest or a combination > 4. 

The vital signs used and the threshold for being considered abnorrnal include: 

J BP c 90 sys, 
./ Respiratory rate c 10 or > 30, 
J Glasgow Coma Scale < 14. 

A data base query was designed to i d e n t i  calfs with valid MPDS codes and complrte 
vital signs for a six month pemd. The report generated from the query categorized tne 
calls according to the MPDS codes and grouped them according to acuity scores (O to 
4). The report stated the percentage of each acuity score for each MPDS code as viell 
as the percentage of each code that had indicators of chest pain. Additional data on the 
mode of transport to hospital is also included to provide another indicator of acuity, albeit 
a subjective one that relies on each crews' perspective of when to go lights and siren. 

The acuity score will Be used in conjunction with the expert opinion of dispatchers, field 
staff, managers, physicians and first responder agencies to revise the current Resource 
Allocation Plan and to provide a model to continually review the system performance. 



Before considering changes to the RAP. it is important to be aware of some basic 
assumptions that wil! affect how resource decisions shauld be applied. The assumptions 
are: 

J The HLA designation refers to calls that would benefit from a BCAS advanced life 
support (ALS) crew if one was available. In practice the highest level available will 
be sent in communities that do not have ALS. 

J First Responders are available and can be used as first arriva1 or added resource to 
aid paramedics with the patient or patients. 

J According to local research, when arriving before BCAS, first responders are on 
scene 3 to 5 minutes prior to the amval of BCAS paramedics (Berringer and 
Christiansen. 1998). This is important when determining the s a p e  of practice of first 
responders and the impact their intervention will have on patients if used. 

J Decisions to send First Responders based on paramedic delay would be made at the 
discretion of the dispatcher and should not be a part of this process. 

J Individual first responder agreements are not considered. For the purposes of this 
exercise it will be assumed that first responders will respond on a l  calls up to the 
level of the RAP. 

J Determining which calls will be Iayered with additional BCAS units is not part of this 
exercise. 

Delphi Method 

The Delphi is a method for structuring a group communication process so that the 
process is effective in allowing a group of individuals. as a whote deal a complex 
problern (Linstone and Turoff, 1975). It was first used in the early 1950's as a spinoff of 
defense research. The Delphi method is applicable when accurate information is not 
available andlor too expensive to obtain or when the subjectivity of the research is the 
dominant parameter. There are a number of health care applications of Delphi in use 
today Des Marchais, 1999). 

This rnethod will be used in conjunction with the patient acuity data to arrive at a final list 
of revisions to the curent Resource Allocation Plan. The Oelphi process allows for 
assessment of group judgement, opportunity for individuals to revise their views and 
provides some degree of anonymity for individual responses. 

Delphi is a useful process in situations where the problem does not fend itself to precise 
analytical techniques but can benefit from subjective judgements on a collective basis 
(Linstine and Turoff. i 975). Other advantages inchde avoiding dominance by one group 
or individuai, inciuding more individuals than can effectively interact face to face and is a 
time and cost eficient means to collect opinions and consensus. 

The Geini process uses a series of rounds to allow the selected experts to submit their 
opinions and choices. The researcher aligns the submissions into an organized Iist of 
changes which are feedback to the experts. Subsequent rounds will further define and 
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consolidate the data until there is consensus or the researcher feels there is no further 
advantage to starting another round. 

Introduction to the Project 

Face to face meetings with the vanous stakeholder groups will occur before the Delphi 
process begins. These meetings wiIl wnsist of a presentation of the Acuity data and the 
steps in the Oelhi method. 

Names, email addresses and fax numbers will be collected from those that agree to be 
included in the project, The experts will be grouped according to their affiliations as 
follows: 

Region 1 Medical Dispatch Review Comrnittee 
Region 2 Medical Dispatch Review Committee 
Regions 3-8 Medical Oispatch Review Committee 
P hysicians 
Fire Chiefs 

Each round requires documents to be passed between the groups and the researcher in 
a timely fashion. Email or fax transmission will be used, as the turn around time for each 
round will be limited. Data can be sent to the researcher as follows: 

Email - drew,burqwin@moh.hnet.bc.ca 
Fax - (250) 952-0905. 

Round one 
The experts will be asked to review the curent RAP and the acuity data. They are also 
asked to reflect on their orvn experiences. They will submit to the researcher, a Iist of 
the MPDS codes that require a change and to describe the change. 

The researcher will receive the first round results and organize the data in10 the above 
groups for each change. The Iist of changes will be organized according to frequency 
and returned to the experts for further revision. 

Round Two 
The experts wifl each be asked to rank the list of changes from Round 1 organized by 
the researcher. The results will be sent back to the researcher who will organize the 
data again. 

Round Three 
The data should now be scaled dovrn to a number of significant changes. These 
changes will be sent back to the experts for another review and ranking- This is an 
opportunity to make changes and to comment on any issues. 

Round 4 
Once the researcher receives and organizes the round three changes, the groups will 
then review the final changes and return any last minute revisions to the researcher. 
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Final Revisions 
The researcher will then finalize the data to present to the medical advisory cornmittee 
for their approval. 

Submit to the Emergency Health Services Committee 
The researcher will then incorporate the MAC changes and subrnit the revisions to the 
EHSC for final approval. Once final approval has been granted the revised RAP 
document will be feedback to the groups and impfementation will be planned. 

Ethical Issues 
J Participation in this process is voluntary. 
J Names will not be used in the analysis or in the report. 
J The data will represents groups and not individuals. 
J Ali persons participating will be treated with respect and dignity- 
4 Confidentiality will be strïctly maintained. 
J Documents subrnitted by individuals will eventually be shredded. 
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Delphi Round One 
Proposed Changes 

Change in 
resource 
Downgrade 

1C2 

Revised Resource 

EMA Code 2 

MPDS 
Code 
ICI 

3D1 

3D2 

4B 1 

4D3 

SC I 

OC2 

7A1 

Definition 

Abdominal Pain - Male 2 35 
Years 
Abdominal Pain - Female 2 

1 - Alert, not Short of Breath 
8C1 1 Carbon 

8D3 

EMA Code 2 
response mode 
Dowinngrade 
Qualification . 
Downgrade 
Qualification 
Add FR and IV 
Qualification 
Downgrade 
Qualification 
Downgrade 
Qualification 
Upgrade 
Qualification 
Add FR and 
Upgrade mode of 
response 

45 years 1 

FR EMA Code 3 

12A1 

respo&e mode 
Downgrade 

Add FR 

Animal Bites - Severe Central 
Bites 
Animal Bites - Large 
Carnivore 
AssaulVRape - Possibly 
Dangerous Injuries 
Assault/Eiape - Not Alert 

Back Pain (non-traumatic) - 
Fainting 2 50 years 
Breathing Problerns - Asthma 

Burns/Explosions - SmalI 
(cl 8%) 

, ( ~~~~~ide/Inhalation/Hazmat 
Downgrade 

Monoxide/Inhtilation/Hazmat 
- Alert with abnormal 
breathing 
Carbon 
Monosiddnhalation/Hazmat 

13Cl 

FR EMA Code 3 

FR EMA Code 3 

FR EMA* Code 3 

FR EMA Code 3 

FR EMA Code 3 

FR HLA Code 3 

FR EMA Code 3 

FR EMA Code 3 

- Unknown 
Convulsion/Seizure - 

13DI 

FR EMA Code 3 

Breathing Now 
Diabetic - Conscious but not 

17Bl 

~ualification 

Dowvngrade 
Qualification 

FR EMA Code 3 

alert 
Diabetic - Unconscious 

1 - Possibly ~ & e e r o u s  Injuries 
17D3 1 Falls/Back Injuries (traumatic) 

Add FR Npgade 

FR HALS Code 3 

Falls/Back Injuries (traumatic) 1 FR EMA Code 3 

I8C2 

Mode of ~ e G n s e  
Upgrade 

FR HLA Code 3 
Qualification 
Add FR 

FR EMA* Code 3 

qualification 
Upgrade 

Upgrade IV 
-Long Fa11 (> 2rn) Endorsement 
Headache - Numbness or 1 EMA Code 3 Upgade Mode of  



Response 
Upgrade Mode of  

1 paralysis 
18C3 1 Headache - Speech or 

19B 1 

EMA Code 3 

19C3 

rnovement problems 
Heart Probtems - Unknown 

19C4 
23B L 

1 ~ e s ~ o n s e  
FR HLA Code 3 1 Upçrade 

Symptoms (3d party call) 
Heart Problems -Rate 1130, 
no symptoms 
Heart Problems - Cocaïne 
Overdose/rngestion/Poisoning 

1 - Conscious and Alert 

24D4 

1 1 (>6 hours) 1 ( Doingrade Mode 1 

FR HLA Code 3 

EMA Code 3 

EMA Code 3 

24D2 

24D3 

Qualification 
Add FR 1 

FR HLA Code 3 
FR EMA Code 2 

Do ingrade 
Qualification . 
Do wngrade 
Quaiification 

PregnancyChildbirth - 
Crowning 
Pregnancy/Childbirth - 
Imminent Delivery (3"' 
Trimester) 
PregnancyIChiIdbirth - 3RL 
Trimester Bleed 

~ualification 
Downgrade Mode 
of Response 
Remove FR 

1 1 

I 
Add FR 
Add ER 

28B 1 

EMA* Code 3 

EMA Code 2 

EMA Code 3 

25C3 

27B3 

29A 1 

29D I 

Remove FR 
Dotmgrade 

Psychiauic/Suicide - Suicida1 

Stab/Gunshot - Not Recent 

1 
StroEcdCVA - Unhown 1 FR EMA Code 3 ' 

29D2 

of Response 
Add FR 

Symptoms (3* Party) 
Trafic Accident - 1" Party, 
not dangerous injuries 
Traf ic  Accidents - Mdtiple 

29D3 

Victims 
Trafic Accidents - Auto- 

FR EMA Code 2 

FR EMA Code 3 

ped~motorcycle/bicycle 
Traf ic  Accidents - H m a t  

Add FR 

Dotmgrade 

FR EMA Code 3 
1 Qualification 

FR EMA Code 3 1 Dotvngrade 

Qualifications 
Domgrade 
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Date: December 2, 1999 

To: Resource Allocation Revision Project Participants 

Re: Resource Allocation Plan Revision - Round 2 

The attached document is a summation of the proposed changes to the Resource 
Allocation Plan (RAP) from round one. Of the 38 individuals enrolled in the project, 32 
(89%) responded. The options available for change include: 

Sending or not sending First Responders (FR) 
Upgrading or downgrading the paramedic qualification (Qual.) 
Upgrading or downgrading the mode of response (code 2 or code 3) 

The average agreement to a proposed change to any one of the above categones was 6% 
(2 people agreeing wïth any one change). The highest agreement, which occurred twice, 
was 22% (7) and inciuded people in the same group. There were 34 codes that resulted in 
possible change. 

Aithough there were codes that had changes recommended, they were not included due to 
several factors: 

There were opposing views. E.g. one person proposed an upgrade in First Responder 
while another proposed a downgraded in mode frorn code 3 to code 2. 
The number of calls was too small to make an accurate judgement. 
The change was grossly inconsistent with the acuity of the d l  type. 
A single suggestion for change not supported by others. 

Themes 
Several themes emerged from comments that include: 

First Responders should be canceled on calls involving the ambulance waiting for police 
to secure the scene. 
If the BCAS unit would be more than 10 minutes First Responders should be sent on 
the followhg calls: 2581, 25C3, 26B1, 28B1, 30B1. 
Childbirth can be adequately handled by EMA. ALS paramedics do not have added 
training in childbirth. 
First Responders are not trained in emergency childbirth and therefore should not be 
sent on these cails. 



Instruction for Round 2 

Please review the attached information sheet that contains the sarne information as Round 
one plus the proposed 34 changes. Once you are familiar with the data follow these 
instructions: 

Review the revised codes and indicate whether you agree or disagree. 

Using references to the objective acuity, cardiac and code three data on the RAP sheet. 
state the rationale for your opinion. 

Comment on the thernes stated above. Do you agree? Why? Why not? 

You may use an addition document for you mmments or you may use the Comment 
section on the RAP sheet. Please reference the MPDS code. 

Send your response to: 

Drew Burgwin 
Fax: (250) 952-0905 

Email: drew.burswin@?moh. hnet, bcca 
2nd Floor, 181 0 Blanshard Street 

Victoria, BC 
V8V 1 X4 

The fax seems to be the most efficient means to send in your replies. 

Submit your reply no later than December 10, 1999 

You will be contacted by phone or emai1 to remind you to send in your response and to 
answer any questions you may have. 

The intent of this methodology to revise the resource allocation is to gather as many 
opinions frorn the BCAS stakeholden as possible. Thank you for your time effort in 
participating in the project- 

Drew Burgwin 
Manager, Quality lmprovement Program 
BC Ambulance Service 













13 TRAFFIC ACCIDENT 1_1 

31 UNKNOWN PRDBLEM I 



Delphi Round Two 
Accepted Changes 

hIPDS 1 Definition 
Code 
ICI Abdominal Pain - MaIe 2 35 

Years 
1C2 Abdominal Pain - Fernale 2 

45 years 
3D1 Animal Bites - Severe Centra1 

Bites 
6C2 Breathing ProbIems - Asthma 

- Alert, not Short of Breath 
8D4 Carbon 

- Udnown 
13D1 Diabetic - Unconscious 

17D2 FalldBack Injuries (traumatic) 
- Long FaII (> 2m) 

19B 1 Heart Problems - Unknown 
Symptoms (3d party call) 

19C3 Hem Problems - Rate ~ 1 3 0 ,  
I no svmotoms 

- -- 

19C4 ( Heart Problems - Cocaine 

Croivning 
24D3 Pregnancy/Childbirth - 

Imminent DeIivery (jd 
Trimester) 

25C3 Psychiatnc/Suicide - Suicida1 
I 

27B2 Stab/Gunshot - Not Recent 
(>6 hours) 

Symptoms (3d Party) 
Traffic Accidents - Multiple 
Victims 

29D2 Trafic Accidents - Auto- 
ped~motorcycle/bicycle 

29D3 Trafic Accidents - H m a t  

response mode 
EMA Code 2 Dotvngrade 

response mode 
FR EMA Code 3 Dotvngrade 

Qualification 
FR HLA Code 3 Upgrade 

ualification fi 
FR EMA Code 3 Dotmgrade 

QuaIification 
1 

FR HLA Code 3 1 Upgrade 
Qualification 

FR EMA* Code 3 Upgrade TV 
1 Endorsement 

FR ELA Code 3 1 Upgrade 
 ficat cation 

FR HLA Code 3 Add FR 

FR HLA Code 3 Add FR 
EMA Code 3 Doivngrade 

1 Qualification 
EMA Code 3 1 Dotvngrade 

I 
EMA Code 2 1 Doivngrade Mode 

/ of ~ e s p o n s e  
EMA Code 2 1 Rernove FR 

1 Doingrade Mode 1 
of Response 

FR EUA Code 3 Add FEt 

FR EMA Code 3 Down,gade 
Qualifications 

FR EMA Code 3 Doivngrade 
Qualification 

FR EMA Code 3 Doinagade 
1 qualification 1 
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Round 3 
Resource Allocation plan Revision Project 

Dear Participants, 

This is the third round of the Resource Allocation Revision Project to determine changes 
in how we respond to emergencies with the BC Ambulance Service. Here is a brief 
recap of the history of this project. Due to the vast arnount of data and the large number 
of participants, it was necessary to use a process that was conducive to identifying the 
changes that were important and agreed to by the rnajority of participants. The data 
provided to you induded information about the acuity or seriousness of patients in each 
of the 240 cal1 types (MPDS Codes). The Oelphi rnethod was used because it alIows for 
input and feedback that spans over several rounds and does not require the participants 
to rneet face-to-face. 

Round 1 
Round 1 of this process began with a presentation to describe the project, to explain the 
Delphi Process and to distribute the first round of surveys. Comrnon themes were 
identified and compiled. The result of the first round was a list of 33 proposed changes. 

Round 2 
Round 2 asked whether you agreed or disagreed with the 33 proposed revisions 
identiied in Round 1. Consensus was determined if 2 75% of you were in agreement. 
Of the 33 proposed revisions, you reached consensus on 19. 

Round 3 
The attached table shows the remaining 14 codes that were suggested for change in 
Round 1 but received less than 75% agreement in Round 2. Before dismissing these 
codes 1 would like you to take another look to see if you think the proposed changes are 
appropriate or not appropriate. 

For Round three please pay attention to the quantitative data, Le. 

percentage of catis with normal vital signs, 
percentage of calls requirkg code three transport, and 
the percentage of calls that had indicaton of a cardiac event (chest pain). 

Based on this information indicate to what extent you agree or disagree with the revised 
resource for these calls by circling a number on the swle next to each code that best 
describes you opinion (1 = Strongly Disagree; 5 = Strongly Agree). 

Please return the completed questionnaire by fax no Iater than January 21, 2000 to: 

Drew Burgwin 
d o  BCAS Headquarters 
(250) 952-0905 

REMEMBER: Please include your NAME 2nd AFFILIATION 

The research methodology does not allow us to use your data unless we can categorize 
you by name and affiliation. 



NAME: AFFILIATION 

KEY TERMS: 
Qual = Qualification of BCAS provider (EMA, EMA', Highest Level Available) 
HLA = Highest Level Available (ALS in communities wilh ALS coverage) 
FR = First Responder 
EMA = Eniergency Medical Assistant (Other than ALS) 
EMA* = EMA with IV Skills 
ALS = Advanced Life Support 
Code = Mode of response (lights and siren) 

Code 2= Rouline 
Code 3= Lights and Siren 

NOTE: 
There has been concern voiced by several First Responder Agencies that lhey cannot agree to the RAP because lhey do not 
have suHident resources Io respond 10 al1 the calls indicated as First Responder calls. The RAP represents the highest level 
of First responder involvement. First Responder agencies have the option to respond to a limited number of cal1 types or they 
can participate to the full extent of the RAP. 

CODE 

0302 

0401 

- 
0403 

DEFINITION 

Animal Biles - Large carnivore 

rssaulURape - Possibly dangerous 
Injuries 

Nol alert 

(Upgrade or 
documenta Downgrade) 

100% FR EMA Code 3 
(Downgrade Qual) 

241 94.19% 7.05% 0% FR EMA* Code 3 
(Upgrade FR) 

47 87.23% 4.26% 0% FR EMA Code 3 
(Downgrade Qual) 

Dlsagree 
Strongly 
Agree 



CODE 1 DEFINITION 

Back Pain (Non Traurnelic) - 
Falnting 2 50 years 

Srnall Burns ( < 18%) 

Monoxlde/lnhalalion/HazMat - 

by Ihe caller 

13C1 Diabetic - Conscious but not aleri 

1781 Falls - Possibly Dangerous Injuries 

18C2 Headache - Nurnbness or 

I paralysis 

Headache - Sudden onsel of 
severe pain 

Conscious (L Aleri 

29A1 Traffic Accidenls - lu pariy Caller 
with Nol Dangerous InJuries 

I 
'12A7 represents patients that har 
vital sign thal is abnonal  but in th1 

Y of Calls ./, wllh % of calls 

complete Vital Signs hosp. 
documenta 

9 stopped seizing and are con1 
r setiing it 1s not considered lifé 

(Upgrade or 
Downgrade) 

' (Downgrade Qual) 

I 
0% 1 FR EMA Code 3 1 (Upgrade FR 1 Oual) 

(Downgrade Qual) 

Upgrade FR 8 Code) 

(Upgrade Qual) 

(Upgrade FR) 
1 

0% 1 EMACode 3 1 (Upgrade Code) 
I 

0% 1 EMACode 3 .I (Upgrade Code) 
1 

0.19% 1 FR €MA Code 2 1 (Upgrade FR) 
1 

0% 1 EMACode 3 1 (Downgrade Qual) 

(Upgrade FR) 

med to be breathing. An alte 
threalening as long as breath 



The following statements were offered in addition to the 33 changes idenfified in the first Delphi round, Please indicate your level of 
agreement by circling the number that closely resembles your agreement or disagreement.. 

1. On Bravo level calls, First responders should only be sent when lhe ambulance is expecled lo be greater than 10 minutes. (The exceplion 
would be sending Ihe fire department on Bravo calls requiring scene safety, Le. card 7, 8, and 29) * 

Strongly Disagree Disagree Agree Slrongly Agree 

1 2 3 4 

2. All Bravo level calls wilh low acuily, Le. codes wilh 90% of the patients having normal vilal slgns (Level O), should be a code 2 response 

Slrongly Disagree Disagree Agree Slrongly Agree 

1 2 3 4 

3. First Responders should not be sent on calls that are routine responses (no lights or siren) except on scene safety cab,  

Slrongly Disagree Disagree Agree Slrongly Agree 



Delphi Round Three 
Accepted Changes 

Change in 
resourcc 
Downpde 

SC1 

Revised Resource 

FR EMA Code 3 

MPDS 
Code 

1 Fainting > 50 years 
7A1 1 Burns/Exulosions - Small 

Definition 

Carnivore 
Back Pain (non-traumatic) - 

1 Qualification 
FR EMA Code 3 1 Add FR and 

I7B1 

t 8C2 

3D2 1 Animal Bites - Large 
1 Qualification 

FR EMA Code 3 1 Downgrade 

1 SC3 

Statement 3 

(cl 8%) 

Falls/Back Injuries (uaumatic) 
- Possibly Dangerous Injuries 
Headache - Numbness or 
paralysis 
Headache - Speech or 
movement problems 

FR EMA Code 3 

EMA Code 3 

U p p d e  mode of 
response 
Add FR 

Upgrade Mode of 

First Responders should not be sent on calls that are routine responses (no 
lights or siren) except on scene safety calls. 

EMA Code 3 
Response 
Upgrade Mode of 
Response 



Final Dclphi List of Changcs 

bfPDS Codc 

OICI 

OlC2 

03DI 

03DZ 

05c 1 

06C2 

O7A 1 

088 1 

OSM 

13DL 

I7BI 

I7DZ 

ISC2 

I8C3 

1981 

19C3 

1 SC1 

24D2 

24D3. 

25 C3 

2782 

28B L 

29D 1 

Definition 

Abdominal Pain - hftlc 2 35 Yeys 

Abdominal Pain - Fernale 2 45 y m  

Animal Bita - Sacre  Central Bita 

hïmd Bitcs - Large CYnim-c 

Back Pain (non-mumatic) - Faintins 2 

50 >rys 

Brcathin~ Problcrns - A s h a  

BumsE~pIosions - SrnaIl (48%) 

C u b n  MonosidJLih;iht ion/H~t - 
Alccr. not Shon of Brcath 

C;irbon Mono.riddnhd;ition/Hamt - 
unkno\m 

Diabctic - Unconscious 

FallslBack injuries (mumatic) - 
Possiblp Dmgcrous injuries 

FdidBitck injuries (tnumtic) -Long 

FaIl(> 2m) 

Hcadache - Numbncss or puidpis 

Hadadie - Spcah or movcrncnt 

problerns 

Hean Problems - Unkno\m S~mptoms 

(3d paq-  caU) 

Hc~rt  Problcms - Rate 2130. no 

5ynptoms 

Hem Problcms - CocYne 

P r tgnu iq ICh i ldb~  - Crosning 

PregnmqIChildb-üth - imminent 

Dcl ivq  (3" Trimester) 

PsychiatidSuicide - Suicida1 

StrokdCVA - Unkno\rn Syrnptoms (3" 

PW-1 
T d c  Accidents - Multiple Victims 

Revised Resourcc 

EMA Code 2 

E hf.4 Codc 2 

FR EhL4 Codc 3 

FR EMA Code 3 

FR EhL4 Code 3 

FR HLA Codc 3 

FR EMA Codc 3 

FR EMA Code 3 

FR EIM Codc 3 

FR HLA Codc 3 

FR EhUCodc3 

FR EM.4' Code 3 

L W  code 3 

EMA Codc 3 

FR HLA Codc 3 

FR H U  Codc 3 

FR HLA Code 3 

EMA Code 3 

EMA Codc 3 

EMA Codc 2 

EM.4 Code 2 

FR EhL4 Codc 3 

FR EMA Codc 3 

Change in Rcsource 

Do\tnçndc rcsponse modc 

Do\\ngradc rcsponse mode 

Doungrade Qualific~tion 

D o ~ n p d c  Qudificaüon 

Do\tngadc Qualification 

U p p d c  Qdifiat ion 

Add FR and U p p d e  

mode of rcsponse 

Add FR 

Do\tnpdc Qualification 

Upgndc Qualification 

Add FR 

Add FR 

Add FR 

Do\rngr;idc Qualification 

Do\\ng;ide Qualification 

Dow~g;idc hiode of 

Responst 

Remove FR Do\ \npde  

blodc of R c s p a n ~  

Add FR 



29D2 Trafic Accidents - Auio- FR EhlA Co& 3 Downgrjde Qualification 

&'motomclc/bicyclc 

29D3 TnfIic Accidents - H m a t  FR EAU Codc 3 Downgnde qu~iiticacion 

Sutemcn~ 3 Fst Rcspondcn should not bc sent on u l ls  dut  arc rourinc nsponscs (no lighrs or sim) cxccpt on 

x c m  s a f e ~  ulls. 
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