
INFORMATION TO USERS

This reproduction was made from a copy o f a document sent to us for microfilming. 
While the most advanced technology has been used to photograph and reproduce 
this document, the quality o f the reproduction is heavily dependent upon the 
quality o f the material submitted.

The following explanation o f techniques is provided to help clarify markings or 
notations which may appear on this reproduction.

1. The sign or “ target” for pages apparently lacking from the document 
photographed is “Missing Page(s)” . I f  it was possible to obtain the missing 
page(s) or section, they are spliced into the film  along with adjacent pages. This 
may have necessitated cutting through an image and duplicating adjacent pages 
to assure complete continuity.

2. When an image on the film is obliterated with a round black mark, it is an 
indication o f either blurred copy because of movement during exposure, 
duplicate copy, or copyrighted materials that should not have been filmed. For 
blurred pages, a good image o f the page can be found in the adjacent frame. I f  
copyrighted materials were deleted, a target note will appear listing the pages in 
the adjacent frame.

3. When a map, drawing or chart, etc., is part o f the material being photographed, 
a definite method o f “sectioning” the material has been followed. I t  is 
customary to begin filming at the upper left hand comer o f a large sheet and to 
continue from left to right in equal sections with small overlaps. I f  necessary, 
sectioning is continued again—beginning below the first row and continuing on 
until complete.

4. For illustrations that cannot be satisfactorily reproduced by xerographic 
means, photographic prints can be purchased at additional cost and inserted 
into your xerographic copy. These prints are available upon request from the 
Dissertations Customer Services Department.

5. Some pages in any document may have indistinct print. In all cases the best 
available copy has been filmed.

University
Microfilms

International
300 N. Zeeb Road 
Ann Arbor, Ml 4B106





8406032

W a y la n d , M arilyn Ticknor

FACTORS ASSOCIATED WITH PATIENT OUTCOME IN THE PREHOSPITAL 
TREATMENT OF MOTOR VEHICLE TRAUMA VICTIMS

Wayne State University Ph.D. 1983

University
Microfilms

International 300 N. Zeeb Road, Ann Arbor, Ml 48106



PLEASE NOTE:

In all cases this material has been filmed in the best possible way from the available copy. 
Problems encountered with this document have been identified here with a check mark v' .

1. Glossy photographs or pages______

2. Colored illustrations, paper or print______

3. Photographs with dark background ______

4. Illustrations are poor copy______

5. Pages with black marks, not original copy______

6. Print shows through as there is text on both sides of page______

7. Indistinct, broken or small print on several pages

8. Print exceeds margin requirements______

9. Tightly bound copy with print lost in spine______

10. Computer printout pages with indistinct print,______

11. Page(s)____________ lacking when material received, and not available from school or
author.

12. Page(s)____________ seem to be missing in numbering only as text follows.

13. Two pages num bered____________ . Text follows.

14. Curling and wrinkled pages______

15. Other____________________________________________________________________________

University
Microfilms

international



FACTORS ASSOCIATED WITH PATIENT OUTCOME 
IN THE PREHOSPITAL TREATMENT OF 
MOTOR VEHICLE TRAUMA VICTIMS

by

MARILYN TICKNOR WAYLAND 

DISSERTATION

Submitted to the Graduate School 
of Wayne State University 

Detroit, Michigan 
partial fulfillment of the requirements 

for the degree of

DOCTOR OF PHILOSOPHY 
1983

MAJOR: EDUCATIONAL EVALUATION AND RESEARCH

Approved b y :



DEDICATION

This work is dedicated to my family, immediate 

and extended, who have helped me in 

every possible way to reach my goals.

ii



ACKNOWLEDGEMENTS

This project was supported in part by the Michigan Office of 

Highway Safety Planning and the U.S. Department of Transportation 

National Highway Traffic Safety Administration, Project it MEM-80-0Q8A.

I would like to extend appreciation to the many people who have 

assisted in the successful completion of this project. Drs. Richard 

Gallagher, Joseph Posch and Sue Ann Taylor assisted in the review and 

refinement of this work. My co-major advisersj Drs. Martin Hogan and 

Donald Marcotte helped greatly in working out its1 conceptual develop

ment. In particular, I would like to thank Dr. Martin Hogan for his 

consistent support over the years. He is a master at nurturing and 

directing the flow of ideas from confusion to clarity.

My graduate program, Educational Evaluation and Research in Medi

cal Education, deserves special mention. It offered me a unique ex

perience in applied research, field work and independent study that is 

uncommon in many other academic settings. I was fortunate to be part 

of such a dynamic and creative group.

. Finally, I am indebted to my husband, Bill, for his patience, 

help, and understanding.

iii



TABLE OF CONTENTS

Page

Dedication ii
Acknowledgemen t s iii
List of Tables V
List of Figures ix
Introduction 1
Review of the Literature 15
Methodology 28
Results 37
Discussion 93
Appendix A 101
Appendix B 103
Appendix C 105
Appendix D 107
References 113
Abstract 120
Autobiographical Statement 122

iv



LIST OF TABLES

Table Number Title

1 Patient age - Mean, Standard Deviation, and 
Standard Error

2 Frequency of Body Area Injured - Total Patient 
Group

3 Mean3 Standard Deviation and Standard Error of 
EMS Response Times

4 Type ant* Frequency of Treatments Administered 
by Basic Life Support

5 Type and Frequency of Treatments Administered 
by Advanced Life Support

6 Frequency, Mean, Standard Deviation and Stan
dard Error of the Pretreatment Trauma Score

7 Means, Standard Deviations and Standard Errors 
of the Pretreatment Trauma Score for Basic and 
Advanced Life Support Patients

8 Frequency, Mean, Standard Deviation and Stan
dard Error of the Posttreatment Trauma Score

9 Mean, Standard Deviation and Standard Error
of the Posttreatment Trauma Score for Basic 
and Advanced Life Support Patients

10 Disposition of Patients Upon Arrival at the
Hospital

11 Pearson Correlation Coefficients of Pre
treatment Trauma Score and Priority Rating

12 Crosstabulation of Patient Pretreatment Trauma
Score and Priority Rating - BLS Patients Only

13 Crosstabulation of Patient Pretreatment Trauma
Score and Priority Rating - ALS Patients Only

14 Crosstabulation of Patient Pretreatment Trauma
Score and Priority Rating - Total Patient Group

15 Patient Triage Scores and Disposition at Hospi
tal - Patients Scored on all Three Indices

v

Page

38

38

39

40

41

42

43

44

45

46

48

49

50

51

52



Table Number Title Page

16 Patient Triage Scores and Disposition at 
Hospital - Head and Neck Injuries

17 Patient Triage Scores and Disposition at 
Hospital - Patients with No Head and Neck 
Injuries

18 Summary of Patient Triage Scores and 
Classification Rate

19 Patient Hospital Utilization Rate and 
Scores on Priority Rating, Pretreatment 
Trauma Score and Posttreatment Trauma Score

20 Means and Standard Deviations of the Indivi
dual Measures of the Trauma Score

21 Factor Analysis of the Subsample of Trauma 
Scores

22 Crosstabulation of Patient Pretreatment 
Trauma Score and Patient Age

23 Crosstabulation of Patient Pretreatment 
Trauma Score and Level of EMS Responder

24 Regression Analysis of Level of EMS Responder 
and Patient Age on Patient Trauma Score

25 Analysis of Covariance Model: Level of EMS
Responder on Total Days in Hospital, 
Controlling for Patient Pretreatment Trauma 
Score and Patient Age

26 Crosstabulation of Patient Pretreatment 
Trauma Score and Total Number of Hospital 
Days

27 Crosstabulation of Level of EMS Responder 
and Total Number of Patient Days in the 
Hospital

28 Crosstabulation of Patient Age and Total 
Number of Days in the Hospital

29 Discriminant Analysis of Patient and EMS 
Process Variables on Hospital Disposition

30 Classification Results of Discriminant 
Analysis of Patient and EMS Process Variables 
on Hospital Disposition

vi

54

55

56

58

59

61

63

64

65

66

68

69

70

72

72



Table Number

31

32

33

34

35

36

37

38

39

40

41

42

43

44

Title

Crosstabulation of Patient Pretreatment Trauma 
Score and Hospital Disposition

Crosstabulation of Patient Priority Hating and 
Hospital Disposition

Crosstabulation of Patient Hospital Disposition 
and Total Length of Time to Hospital Arrival

Crosstabulation of Patient Hospital Disposition 
and Patient Age

Crosstabulation of Patient Hospital Disposition 
and Level of EMS Responder

Discriminant Analysis of Patient and EMS Process 
Variables on Hospital Disposition - Advanced 
Life Support Patients

Classification Results of Discriminant Analysis 
of Patient and EMS Process Variables on Hospital 
Disposition - Advanced Life Support Patients

Discriminant Analysis of Patient and EMS Process 
Variables on Hospital Disposition ** Basic Life 
Support Patients

Classification Results of Discriminant Analysis 
of Patient and EMS Process Variables on Hospital 
Disposition - Basic Life Support Patients

Discriminant Analysis of Patient Characteristic 
and Process Variables on Hospital Disposition - 
Excluding Severity of Injury

Discriminant Analysis of BLS Response Times on 
Patient Hospital Disposition

Classification Results of Discriminant Analysis 
of BLS Response Times on Patient Hospital 
Disposition

Discriminant Analysis of ALS Response Times on 
Patient Hospital Disposition

Classification Results of Discriminant Analysis 
of ALS Response Times on Patient Hospital 
Disposition

Page

73

74

75

76

77

77

78

78

79

79

81

81

82

83

vii



Table Number

45

46

47

48

49

50

51

52

Title Page

Crosstabulation of Hospital Disposition and
Total Time to Hospital Arrival - ALS Patients
Only 84

Crosstabulation of Hospital Disposition and
Total Time to Hospital Arrival - ALS Patients
Only, Trauma Score 1-12 85

Crosstabulation of Hospital Disposition and
Total Time to Hospital Arrival - ALS Patients
Only, Trauma Score 13-15 86

Crosstabulation of Hospital Disposition and
Total Time to Hospital Arrival - ALS Patients
Only, Trauma Score 16 87

Mean, Standard Deviation, Standard Error and
t-Values for Pre- and Posttreatment Trauma
Scores for BLS Treatments 89

Mean, Standard Deviation, Standard Error and 
t-Values for Pre- and Posttreatment Trauma 90
Scores for ALS Treatments

Partial Correlation Coefficients of Pre- and 
Posttreatment Trauma Scores for EMS Treatments, 
Controlling for Total Time to Hospital Arrival 91

Average Number of Prehospital Treatments and 
Resulting Hospital Disposition of Patients by 
Severity of Injury and Type of EMS Responder 92

viii



LIST OF FIGURES

Figure Number Title

1 Emergency Medical Services as a System

2 County Map with Locations of Participating 
Hospitals, Fire Departments and Emergency 
Medical Services Ambulance Stations

ix

Page

7

30



CHAPTER 1 

INTRODUCTION

Emergency Medical Services (EMS) is a relatively new subsystem of

American health care. As defined by the Comprehensive Health Planning

Council of Southeastern Michigan (1980):

A medical emergency is an event affecting an individual or 
individuals in such a manner that a psychological or physio
logical need for care is created, based on injury or other un
foreseen acute physical or mental disorder which apparently 
threatens function or life (p. 2).

EMS encompasses all the necessary components to meet the emergency 

medical needs of a geographical area. These components include the 

personnel, facilities, and equipment needed to respond and treat an 

emergency and the administrative and financial arrangements to coordi

nate and maintain the service.

In order to ensure that system-wide performance criteria are met, 

the EMS System Act of 1973 (Public Law 93-154) requires independent 

evaluation of all federally funded programs (Gibson et al., 1977), 

Consequently, for many EMS Systems an on-going program of evaluation 

has become an integral part of the health care delivery process. Few 

evaluations, however, have focused on the factors and effects associ

ated with the prehospital treatment of trauma patients.

Statement of Purpose

The purpose of this study is as follows: 1) to examine the valid

ity of a triage index used in the field by Emergency Medical Technicians 

(EMTs), 2) to determine the effectiveness of Advanced Life Support 

(ALS) and Basic Life Support (BLS) services in the treatment of motor 

vehicle trauma victims, 3) to examine the relationship between EMS 

process variables and patient characteristics and their ability to

1
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predict patient outcome, 4) to determine the influence of EMS response 

time on patient outcome, and 5) to examine the relationship between 

response time and EMS treatments in affecting patient outcome.

The Problem

The ability to assess the effectiveness of a county-wide EMS system 

is a problem that is being faced by local governments across the nation. 

Many communities are up-grading their EMS system to include Advanced 

Life Support (ALS) services. However, with the exception of cardiac 

emergencies, research on the effectiveness of Advanced and Basic Life 

Support care has been minimal. Vines (1981) has reported that motor 

vehicle accidents is the number one cause of death nationally for 

individuals under the age of 45, In 1981, the State of Michigan alone 

reported 302,831 accidents, injuring a total of 136,455 people, of 

which 1,589 died (Michigan Department of State Police, 1982). An in

vestigation of the success of EMS to respond to and treat this type of 

victim would seem appropriate and timely.

Questions to be Answered and Basic Assumptions

The questions this study will attempt to answer are:

1. Is the Trauma Score index a valid instrument for purposes of pre

hospital emergency triage?

It is EMS standard operating procedure that all patients be cate

gorized as to the extent of their Injuries. Prehospital triage is 

important for several reasons. First, It helps EMS personnel to expe

dite treatment. Second, categorization is used by EMTs to decide upon 

the level of emergency facility to which the patient should be trans

ported. Third, the Emergency Department's triage nurse, who expedites 

care for the most seriously injured, needs to know the patient's
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prehospital categorization in order to make a timely and accurate 

assessment. Indices used for triage, however, range from ordinal mea

sures to precise physiological measurements. It is an underlying 

assumption that these indices must be readily applicable in a time- 

efficient, uncomplicated manner and yield reliable and valid measure

ments .

The ability of the Trauma Score to predict successfully patient 

outcome will be examined by comparing it to the Priority Rating and 

patient hospital disposition.

2. Is Advanced Life Support care more effective than Basic Life Sup

port care in improving patient outcome for motor vehicle trauma victims?

Advanced Life Support (ALS) providers must complete 500 more hours 

of training than Basic Life Support (BLS) providers. This includes 

classroom and clinical training. It has been assumed that the more 

severely injured the patient, the more he or she will benefit from 

Advanced Life Support care. While this question is very limited in 

scope, that is, attributing patient outcome solely to the level of 

training of the responder., it is pursued here for comparison with the 

following question. A broader, systems-based inquiry is proposed in 

question number three.

3. What Is the relationship between Emergency Medical Services pro

cess variables and patient characteristics in predicting patient out

come?

The question here is which variable and combination of variables 

are most influential in treating an accident victim. It Is assumed 

that a number of factors, such as patient age, type of injury, response 

time, and the training level of the responder, influence patient care 

and outcome.
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4. What is the relationship of Emergency Medical Services response 

time to patient outcome?

Advanced medical care (also known as definitive care) can be pro

vided in the field by the Advanced Emergency Medical Technician (EMT) 

or in the hospital by Emergency Department staff. In terms of trauma 

patients* this question will analyze the effects of time to ALS 

(definitive) care* and time to BLS care on patient outcome. Because 

overall time to arrival at the hospital is comprised of response time 

to the scene of the accident, time on the scene, and transport time to 

the hospital, each of these time segments will be considered a separate 

variable. It has already been established by Eisenberg (1979a) that 

rapid time to initiation of cardiopulmonary resuscitation (CPR) (< 4 

minutes), which is a BLS procedure, and rapid time to definitive care 

(< 10 minutes), an ALS procedure, were most predictive of successful 

outcome of out-of-hospital cardiac arrest patients. An underlying 

assumption is that the amount of time it takes for Basic or Advanced 

Life Support services to arrive at a medical emergency affects outcome.

5. Do specific prehospital procedures measurably affect posttreatment 

Trauma Score?

Ultimately, EMS evaluations must address the issue of the effec

tiveness of specific prehospital medical procedures. EMT's must follow 

specific procedural and treatment protocols. Are these treatments 

successful in improving or stabilizing patients' injuries? In addition, 

does the treatment affect patient Trauma Score independent of time? In 

order to answer these questions, a valid and reliable index must be 

used to measure the changing status of the patient before and after 

treatment by EMS technicians.
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Significance of the Study

The significance of the study is threefold. First, there are very 

few published county-wide evaluations of EMS, particularly in the area 

of motor vehicle trauma. If local governments expect to establish and 

financially support the more expensive ALS units, then research and 

evaluation should verify the advantages of ALS over BLS services.

Second, the evaluation of ALS and BLS services involves many factors 

(i.e., length of response time, time to definitive care, severity of 

patient injury, patient age), that determine the quality of care and 

patient outcome. The relative importance of each of these factors 

should be explicated. Third, when evaluating the quality of care pro

vided to trauma patients the severity of the injury must be categorized 

into levels of severity in order to interpret patient outcome. To date, 

no such triage index has been adequately tested and used in the field. 

Thus, for purposes of community planning, basic emergency medical 

research, and research application, information provided by this evalua

tion should be useful.

The Heed for a Theoretical Orientation

The objective of EMS research should be to obtain information about 

the prehospital health care process so that the quality of care will be 

improved. Some authors believe, however, that the results of many pro

gram evaluations have provided interesting but often useless informa

tion, or simply the conclusion that the program had no effect at all 

(Chen and Rossi, 1980). More often than not, both the program design 

and research design of the evaluation are at fault. Program designs 

may be found to be Ineffective because of inappropriate program goals.
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The research design may show no effects because of inappropriate eval

uation methodology. What is needed are theory-based models that direct 

both the goals of the program and the evaluation process.

Emergency medical services is a dynamic and interactive health 

care program which requires a theoretical basis in order to allow the 

formulation of appropriate and realistic research questions. A systems 

approach to SIS is presented here in order to provide a conceptual 

basis for further investigation.

Description of a Systems Orientation to Emergency Medical Services 
Research

A systems model of Emergency Medical Services is an appropriate 

concept because of the complex and interactive nature of the program.

It is a sociopolitical organization which must both adapt to and de

pend on the demands of a changing environment. "As an open system, 

the organization depends for Its growth and viability upon its ex

changes with the environment - that part of the physical and social 

world outside its boundary" (Baker and Schulberg, 1970, p. 184).

Because an open system is fluid* interdependent and interactive* a 

systems approach to research generally places emphasis on the study of 

relationships, processes, and structure, rather than static attributes 

(Baker, 1970). Generally, process variables receive just as much 

emphasis as outcome variables.

Figure 1 depicts the EMS system as both independent and inter

active with mutually Inclusive and exclusive areas.
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PatientEMS

Hospital

External
Environment

Figure 1: Bnergency Medical Services as a System

Within the exclusive EMS area are such variables as level of

training of the EMT (advanced or basic); number of units in a geo

graphic area; and the length of response time to the scene of the 

accident. Within the exclusive patient area are the following vari

ables: age and sex of patient; type of motor vehicle involved in the

accident; use of seat belt by the victims; type of injury; and severity 

of the injury. Finally, the hospital's exclusive area may include: 

number of Emergency Department personnel; capability and capacity of 

the trauma unit; admission policy; and payment policy. These three 

areas of the EMS system coexist within boundaries that separate them 

from each other and the external environment. The external environ

ment Includes such variables as weather conditions, time of day., 

location of the accident, and the community.

The shaded portion of Figure 1 shows the area in which all three

segments of the organization mutually interact. A  specific example of

the interdependence of the system would be when the emergency medical 

technicians are treating an accident victim in the field and
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communicating with the hospital via the radio for medical direction and 

control. This shaded area is the zone of interactional interdependency 

of all three aspects of the system. Any undue stress on any part of 

the structure may inhibit the functioning and flow of the entire health 

care process.

Emergency medical services is not restricted to prehospital care.

Gibson (1973) states:

For far too long, emergency medical services have been 
conceptualized as a separate arena in isolation from other 
health care services...the problems of hospital emergency 
departments are almost entirely attributable to imbalance 
elsewhere in the system, and thus these problems are 
solvable not by internal reorganization of the emergency 
medical subsystem but only by broad-scale reforms in the 
wider health care system (p. 87),

Gibson is mainly referring to the large-scale use of emergency 

departments by the poor non-white for non-emergency problems. He at

tributes such over-utilization to the upper-class structure of the 

health care delivery system. Prehospital emergency medical care also 

reflects this upper-class structure in that ALS units are generally 

found in the wealthier communities that can afford them; there are 

fewer EMS units in rural communities, and the poor and the elderly 

overutilize EMS for transportation of non-emergencies. One EMS utili

zation problem is the number of accident victims who refuse treatment 

and/or transportation to a hospital by an EMS unit because of the 

inability to pay the anticipated ambulance or hospital bill. What 

happens to these patients? Do they treat themselves or do they enter 

the health care system at a later time via another entry point?

Clearly, EMS is embedded in a larger economic, political, and socio- 

ecological framework than what first appears.
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Arnold Reisman (1979) has stated that in order to understand the 

complex process of a system, one should describe its structure, func

tion, flow, decision rules, and behavior. Retrospectively, the struc

ture, function, and to a certain extent, the flow of an EMS system can 

be adequately described. However, to gain an accurate understanding of 

the flow, decision rules, and behavior of the system, a concurrent and 

prospective analysis using observational methods would be the most 

direct method of research. In this way, information such as how EMS 

assistance is obtained or why a person refuses EMS transportation or 

treatment may be described.

Within a systems framework, emphasis is on the process variables, 

rather than just the outcome variables, A  traditional goal-fixed 

approach to EMS evaluation would concentrate on the effects of factors 

such as the type of EMS responder or length of response time or mortal

ity rate. A multivariate, theoretically-based evaluation, however, 

would describe and analyze not just the final outcome but also the 

variables that may be indicative of outcome. Such an evaluation would 

describe, for example, the relative importance of the different time 

periods in responding, treating, and transporting the accident victim 

to the hospital.

In EMS evaluations the determination of quality care is often 

reduced to ambulance response time (the time from ambulance dispatch to 

arrival at the hospital). Sadler, Sadler, and Webb (1977), on the 

other hand, refer to the critical time to patient care as the salient 

variable. Critical time to patient care is the entry time plus the 

EMS response time. The entry time Is comprised of the individual 

detecting the need for emergency service, determining the location,
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deciding whom to call, finding a phone number or dialing the operator, 

and making contact with the police or fire department. The EMS re

sponse time begins with contacting the ambulance dispatcher, pro

viding instructions to the driver, vehicle departure and arriving on 

the scene. Thus, before an ambulance arrives on the scene of an acci

dent, at least four to five interactions have occurred between members 

of the community, police or fire officials, and ambulance personnel.

Two other time variables are often overlooked which may be very 

important to the success of the health care intervention. These are 

the amount of time the EMS vehicle is on the scene of the accident, 

and the total time from occurrence of the accident to arrival at the 

hospital. What occurs during these time periods is another aspect of 

EMS which is often dealt with anecdotally. If EMS evaluation research 

is to grow beyond a goal-fixed approach, a comprehensive, theoretically 

oriented data base needs to be generated that produces more than con

jectural answers.

Outcome also may be an elusive research variable in that what may 

be a relevant outcome for one group of patients may be irrelevant to 

another. For example, Advanced Life Support care has been found in 

some communities to decrease the mortality rate of heart attack vic

tims. In this case, mortality rate is an appropriate outcome variable 

because the immediate outcome of a cardiac arrest is life or death. 

Accidents, on the other hand, do not have such clear cut outcomes. 

Poisonings, vehicular accidents, and falls have outcomes dependent, in 

part, upon the initial severity of injury. Some cases require immedi

ate treatment for survival and others do not. A systems orientation 

to the evaluation of EMS calls for a broader perspective of outcome.
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Outcome can be more than the survival rate of the patient group. It 

may be more useful to consider outcome as a process or steady state 

which may change over time. Because EMS is a living* open system, 

process variables may vary in number and value, although they may lead 

to the same conclusion or outcome. This is based on von Bertalanffy's 

Principle of Equifinality (von Bertalanffy, 1968). If two patients are 

seriously injured in an automobile accident and both survive, some 

characteristics of their injuries and treatment will be similar and 

others different. A productive and useful evaluation would be to 

describe and analyze the diverse pathways to outcome and not simply the 

outcome itself.

The present study addresses issues that are important to both the 

delivery of health care and patient outcome. Methodologically, it is 

limited in its ability to evaluate EMS from a systems orientation. 

Observational methods, a longitudinal investigation of the EMS process, 

and a more comprehensive patient follow-up would have helped make the 

study a successful systems analysis of EMS. This study is, however, 

an attempt to analyze and understand the factors that influence the 

EMS process without diminishing its complexity.

Definition of Terms for the Study

Advanced Life Support (ALS) provider (also known as an Advanced 

EMT or paramedic): an individual licensed by the State of Michigan to

provide advanced life support care to emergency victims.

Basic Life Support (BLS) provider (also known as a basic EMT): 

an individual licensed by the State of Michigan to provide basic life 

support care to emergency victims.
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Definitive Care: advanced medical care provided by the ALS pro

vider in the field or by the Emergency Department staff in the hospital.

Dispatch: the allocation of basic and advanced EMTs to the emer

gency scene via fire radio channels and ambulance dispatching channels. 

These channels are primarily VHF band.

Emergency Medical Services (EMS): a mobile system of prehospital

emergency medical care which is composed of both private and municipal 

agencies.

Emergency Medical Technician (EMT): a licensed health care prac

titioner who responds to emergency calls* provides initial patient 

assessment* basic and/or advanced medical treatments* and if necessary* 

transportation to a hospital.

Hospital Disposition: a nominal variable which categorizes the

patient into a status after emergency department treatment. These 

categories are: 1) discharged from the hospital* 2) admitted to

General Floor* 3) admitted to Medical/Surgical* 4) admitted to Inten

sive Care, and 5) admitted to Other (i.e.* orthopedics).

Hospital Utilization Rate: the number of days the patient is in

the hospital.

Mobile Intensive Care Unit (MICU): a State certified ambulance

that is utilized by an Advanced Life Support provider. All medical 

equipment and supplies utilized by the ALS teams are stored in the 

MICU and must meet minimum criteria established by the State.

Mortality Rate: death is categorized as to when it occurred during

the process of care. Expiration could have occurred during one of the 

following time periods: 1) patient dead when EMS unit arrives on the
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scene of the accident* 2) patient dead on arrival at the Emergency 

Department or during treatment in the Emergency Department, and 3} 

patient expired after admission Into the hospital.

Patient Priority Level: a patient triage index which is a stan

dard operating procedure for all paramedics and EMTs in the county 

under study. All persons examined are rated by the EMS provider as 

follows: Priority 1: critically ill or injured person who needs

immediate attention. Delay in treatment will threaten life or func

tion. Priority 2: less serious condition - no obvious threat to life

or function. Temporary delay will not endanger patient's condition. 

Priority 3: non-urgent condition which will require medical attention,

but not immediate treatment.

Patient Triage: the medical screening of emergency patients by

the EMT and the Emergency Department staff in order to determine their 

priority for treatment.

Response Times: a term which includes all segments of time the

EMT spends in the field responding to, treating, and transporting the 

patient. These segments are; 1) time to the scene - calculated by 

the time the unit arrives on the scene minus the dispatch time, 2) time 

on the scene - the time the EMS unit left the scene minus the time it 

arrived on the scene, 3) travel time to hopsital - the time the EMS 

unit arrived at the hospital minus the time it left the scene of the 

accident, and 4) total time to hospital care - time the unit arrived 

at the hospital minus dispatch time.

Reporting Form (also known as the run sheet): a standardized

reporting form completed by basic and advanced EMTs for every patient 

to which a unit responds. Patient and medical information is recorded
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on this form. Copies are retained by the receiving hospital, the base 

hospital of the EMS responder, the transporting unit, and the first 

responder (if this differs from the transporting unit).

Trauma Score: a triage index developed by Champion, Sacco,

Carnazzo, Copes and Fouty (1981). The score is based upon neurologic 

and cardiopulmonary measures and ranges from 1 to 16, with 1 being the 

most severely injured and 16 the least injured.



CHAPTER 2 

REVIEW OF THE LITERATURE

A Brief History and Overview of Emergency Medical Services

In Europe, Emergency Medical Services (EMS) first became a func

tional part of society during the Napoleonic wars when the ambulance 

was used as a mobile hospital (Curry, 1959). Flying hospitals were 

established in colonial America during the Revolutionary War. These 

’mobile units' were actually temporary tents that followed the military 

campaigns. Usually, the wounded on both sides were treated at the 

nearest 'hospital', with British surgeons attending their own troops 

(Jelenko, 1982). Transportation of patients was definitely a risky 

affair. It has been reported that the risk of dying if transported 

from one hospital to another was 50% (Garrison, 1913).

Up until the late 1960's, there were only minimal standards for 

ambulance attendants. In fact, about 50% of the nation's ambulance 

services were provided by morticians and only 48% of the ambulance 

attendants received training comparable to an advanced Red Cross level.

In 1966, the United States Congress passed the National Highway 

Safety Act. This act indicated that states had to demonstrate an 

interest in developing effective EMS programs or lose up to 10% of 

their federal highway construction funds. In 1969 and 1971, the 

U.S. Department of Transportation - National Highway Traffic Safety 

Administration published the guidelines for the implementation of EMS 

programs.

The most comprehensive legislation came in 1973 with the passage 

of the EMS Acts (P.L. 93-154, 1973). In 1981, the Congress ceased the

15
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federal funding of EMS with the passage of P.L. 97-135, 1981, which 

gave the states block grants (Boyd, 1982). Today, more than 35 states 

have legislation which regulate ambulance service operations, basic 

and advanced training programs, emergency vehicle design and equipment, 

telemetry, and communication systems.

In general, the implementation of EMS systems does seem to have 

had an effect on reducing deaths from motor vehicle accidents. A four 

year study of several counties in Flordia which has EMS operations 

found that the death rate among the injured dropped 24% while in the 

rest of the State of Florida, deaths had decreased only 9% (Waters and 

Wells, 1973). Of the 117 individual fatalities during the study 

period, all were determined to be unpreventable in that they could not 

have been saved by decreasing the response times or changing the 

procedures of the rescuers.

One group of traumatologists has reported that the mortality rate 

from vehicular accidents could be reduced by 15 to 20% if proper 

medical care were administered at the scene of the accident or en 

route to the hospital - a saving of approximately 11,000 lives 

nationally (Frey et al., 1969). There is, however, a 'ceiling of 

survival' which can be expected whereby a certain number of victims 

are just too seriously injured to survive, no matter what factors 

intervene. This is one.of the reasons patient triage on the scene of 

the accident is so important - to ascertain the severity of the 

individual’s injuries so that a realistic evaluation of the case can 

be made.

McManus et al. (1977) found that 92% of the patients treated by 

both Basic and Advanced Life Support services required only Basic
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Life Support care. However, the two Advanced Life Support units in 

operation resulted in 14.4 'saves' per 100,000 people per year.

Most communities which have EMS operations have a tiered response 

system whereby the police are the first responders on the scene 

followed by the Fire Department and Basic Life Support and/or Advanced 

Life Support providers. While the objective of having such a response 

system is to expedite medical treatment, there are some problems.

First, ALS care is very expensive and the specific needs of a commun

ity should be assessed thoroughly before advanced services are 

instituted. Second, ALS intervention may mask initial symptoms which 

are essential for the emergency physician to know in order to assess 

the severity of the injuries and thus initiate proper treatment. For 

example, a victim with multiple lacerations treated by EMTs with 

2,000cc of lactated Ringer's, arrives in the Emergency Department with 

normal vital signs, alert and awake. The patient, however, has a 40% 

pneumothorax, a ruptured spleen, and a lacerated liver which requires 

an aggressive therapeutic approach in the Emergency Department 

(McManus et al., 1978). If the patient's immediate post-injury status 

and treatment was not communicated to the hospital personnel, the 

patient (thus improperly treated) may expire. This is related to the 

third problem of a tiered response system; that is, while BLS provid

ers may be first on the scene of an accident, extricate the victim, 

and perform immediate triage, the ALS providers also perform triage and 

then treat and transport the patient and complete the reporting form.

It is ambiguous to the Emergency Department staff, at times, when and 

who completed the patient traige. The reporting form should provide 

the patient's initial medical assessment to the Emergency Department
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staff, not an assessment after treatment was initiated. Consequently, 

it is essential that the EMS providers communicate between themselves, 

document, and report all findings and treatments to the Emergency 

Department personnel.

Review of EMS Evaluation Studies

In recent years, the number of outcome-oriented studies of EMS 

programs has increased greatly. Most of the published projects, 

however, have concentrated on cardiac arrest patients only. This is 

probably due to the need to justify the increased utilization and 

costs of Advanced Life Support personnel and Mobile Intensive Care 

Units (Eisenberg, Bergner, Hallstrom and Pierce, 1979a; Eisenberg, 

Bergner, Short and Cobb, 1980a; Eisenberg, Bergner and Hearne, 1980b; 

Eisenberg, Copass, Hallstrom, Cobb and Bergner, 1980c; McSwain, 

Garrison and Artz, 1980). The impact of EMS upon the outcome of 

motor vehicle trauma patients has been studied to a much lesser 

degree, even though motor vehicle accidents are the number one cause

of death for people under the age of 45 (Vines, 1981).

Quasi-experimental designs have been frequently used in the eval

uation of EMS programs, although methodological and conceptual 

problems have brought into question the validity of some results.

Following are examples of some of the types of problems found in both

cardiac and trauma studies.

Prehospital triage

Whether the purpose of a study is to examine the impact of the 

implementation of a regionalized trauma system or to assess the 

effectiveness of ALS versus BLS services upon patient outcome, the 

equivalance of the groups to be compared should be maintained
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throughout data collection and analysis (Esrov, 1980; Mitchell, Pozen, 

D'Agostino and Berezin, 1979). In order to match groups of trauma 

patients, the severity of the injuries are generally classified and 

categorized before statistical analysis. Unfortunately, of the 

following recent EMS evaluations that used a sample of vehicular 

injured patients, all were relatively weak in the method of injury 

classification.

In one evaluation project conducted by West, Trunkey and LIm 

(1979) , information was collected on motor vehicle trauma fatalities 

from two counties in California in order to compare patient outcome 

in the county with trauma centers to the one without these centers. 

Not only did the two counties differ demographically and in the type 

of prehospital emergency care available, but the Injury Severity 

Score (Baker, O'Neill, Haddon and long, 1974) was calculated from 

different sources. In one county, the information was collected from 

autopsy reports only; in the other county, autopsy reports and 

hospital records were abstracted. Consequently, the comparison of 

the two groups of patients is questionable because of the different 

sources of information.

Two studies of the Illinois Trauma System (Mullner and Goldberg, 

1978a, 1978b) utilized a triage index that was recorded on traffic 

accident report forms by the police officer on the scene of the 

accident. This scale was made up of four categories: minor, moderate,

severe and fatal. Both the broad nature of the scale and the source 

of the data (non-medically oriented police reports) posed serious 

threats to the validity of the triage.
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Type of Information collected

The EMS Systems Act of 1973 (Public Law 93-154) requires that all

federally funded EMS systems conduct "periodic and comprehensive" 

evaluation activities. The components specified by the EMS Act for 

evaluation are: manpower, training, communication, transportation,

facilities and critical care units, public safety agencies, consumer 

participation, transfer of patients, public information and education, 

disaster linkages, mutual aid agreements, and independent review and 

evaluation. This latter component includes the evaluation of "the 

extent and quality of the emergency health care services provided in 

the system's service area". Clearly, the measures and data collection

methods used for each of these components will vary greatly. Some

recommended sources of data are the hospital survey, public safety 

agency survey, hospital record abstracts, ambulance record abstracts, 

users telephone survey, public telephone survey, and available EMS 

project data (Gibson, Pickar and Wagner, 1977).

Each of these sources will provide different types of information. 

Especially when evaluating the quality of emergency health care, the 

type of information collected should go beyond proportions and 

averages of the services provided. Although the collection of process 

and outcome data may be more time consuming and costly, certain 

questions can be answered best by a more comprehensive analysis.

Socioecological variables are seemingly extraneous events (i.e., 

interpersonal, sociopolitical, geographical) that interactively affect 

the process of emergency medical care. The description of such 

variables during the period of data collection is often not a salient 

part of the EMS evaluation procedure. The results of two recent
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studies, however, Indicated that socioecological factors affected 

the process of care. Mullner and Goldberg (1978b) found that the 

implementation of regionalized trauma centers did not significantly 

affect the transport of severely injured patients to trauma hospitals. 

Rather, there was a significant increase in the percentage of 

patients treated at trauma centers with minor injuries. In this 

study, qualitative information may have been helpful. For example, 

the EMTs and the consumer may not have been aware or may not have 

understood the purposes of the trauma centers, or the EMTs may have 

had difficulty in communicating the severity of the patient’s 

injuries to the hospital via the hospital emergency radio network 

(HERN). Particularly in the latter case, direct observational methods 

would have adequately procured the information.

A study by Roy, Looney, and Anderson (1979) did evaluate patient 

care in an Emergency Department by means of direct observation. The 

hospital’s Research Peer Review Committee first attempted to evaluate 

the quality of care provided by the Emergency Department by reviewing 

patient records. A large number of records, however, were illegible. 

In addition, the amount of inadequate documentation (probably due to 

time pressures and poor communication among staff) limited the infor

mation available for assessment of the quality of patient care. 

Consequently, hospital-based paramedics were selected and trained to 

observe and code specific procedures performed by the Emergency 

Department staff. The data collected were found to be valuable as a 

supplement to the hospital records for purposes of reviewing the 

quality of patient care because they reflected the actual events of 

the treatment process.
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Another EMS evaluation project (Pozen, D'Agostino, Stykowski, 

Scheider, Berezin, Bremer and Riggen, 1981) reportedly assessed "the 

interaction between emergency room physicians and paramedics during 

ambulance transport of 'seriously ill’ cardiac patients (cardiac 

arrest, acute myocardial infarction, or new onset of crescendo 

angina pectoris)" (p.442). Actually, the interaction between the 

physicians and paramedics was not assessed, but rather, the outcome 

of such interactions - the medical records, EGG telemetry strips, and 

the ambulance reporting forms. Only these records were abstracted 

even though, in every case, there were medical control tapes avail

able (the radio communications between the paramedics and Emergency 

Department staff to initiate telemetry, discuss diagnosis and treat

ment) . The result of the study was that the presence of life- 

threatening arrhythmias was the greatest 'predictor* of misdiagnosis 

and mistreatments - the very situation for which paramedics and 

emergency physicians are trained.

Of the 228 patients treated, paramedics and medical control 

incorrectly classified 35% of the cardiac rhythms. In addition, of 

the 165 patients who had potentially life-threatening arrhythmias,

39% were diagnosed and treated correctly, whereas 64% of the 123 

patients without life-threatening arrhythmias were correctly 

diagnosed and treated.* Perhaps an analysis of the recorded verbal 

Interaction between the paramedics and the medical control would be 

revealing in understanding this study's outcome.

Outcome measures

Various outcome measures have been used in EMS evaluations. For 

cardiac studies, mortality rates are useful because of the acute
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life-threatening condition of the patient. In addition, treatment 

protocols for cardiac emergencies have been standardized and well 

established in the training curriculum for Advanced Life Support 

personnel (Eisenberg et al., 1979a, 1979b, 1980a, 1980b, 1980c). 

However, if misdiagnosis and mistreatment of acute cardiac emergencies 

are as prevalent as Pozen's 1981 study indicates, perhaps mortality 

rate is too gross a measure to accurately assess the success or 

failure of a program.

Formal evaluations of EMS and its effectiveness in treating 

trauma victims have not been forthcoming, probably because the 

diagnostic criteria and protocols of treatment are much more complex 

than that of emergency cardiac care (Ryan, 1967; Becker et al., 1977; 

Jennett et al.,1977; Bruce et al., 1978; Baker, 1979; Mayer et al., 

1981; American College of Surgeons Committee on Trauma, 1980). In 

addition, the severity of the patient's trauma must be taken into 

account when assessing outcome. Numerous triage indices for trauma 

patients have been developed although only a few have been utilized 

and evaluated in both the prehospital and emergency department setting 

(AMA Committee on Medical Aspects of Automotive Safety, 1971; Baker 

et al., 1974; Champion et al., 1980a; Champion et al., 1980B,

Gustafson et al., 1980; Mayer et al., 1980; Champion et al., 1981; 

Sacco et al., 1981; American College of Surgeons Committee on Trauma, 

1980).

The use of mortality rate as the only indicator of the effect

iveness of emergency medical services in treating motor vehicle 

victims generally will not yield the most accurate and comprehensive 

information because; 1) victims of motor vehicle trauma usually are
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not seriously injured, 2) mortality rates in themselves do not 

indicate the points in the EMS process which may be contributing to 

the fatality rate, and 3) mortality rates do not reflect the 

improvement in the patient's condition which may occur because of 

specific prehospital treatments. More precise measurements of outcome 

should be developed for the evaluation of the emergency care of 

trauma patients.

Sytkowski, Pozen, and D'Agostino (1981) have proposed an 

analytic model that emphasizes the importance of including several 

outcome measures (dependent variables) for assessing EMS develop

mental changes on the outcome of emergency cardiac patients. These 

outcome measures are cardiac morbidity and mortality rates, EMS 

process and performance variables, and EMS system utilization 

variables. Again, however, it is implied that one can assess the 

effectiveness of an entire EMS system by including only acute 

ischemic heart disease cases in the patient sample.

Development of the Trauma Score

The Trauma Score (Appendix A) is based upon neurologic and 

cardiopulmonary parameters and ranges from 1 to 16, with 1 being 

most severely injured and 16 least injured. The Trauma Score evolved 

from the Triage Index which was composed of three measures - a 

neurological scale (the Glasgow Coma Scale), capillary refill, and 

respiratory effort (Champion, Sacco, Hannan, Lepper, Atzinger, Copes 

and Prall, 1980). Although systolic blood pressure correlated highly 

with the mortality rate of the original data set, it was not included 

in the Triage Index because of the necessity of it being computed in 

the field. The coefficient of agreement of the Triage Index for
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nursing research assistants and Emergency Department nurses was 

reported as .94.

The Triage Index was modified and renamed the Trauma Score at 

the Trauma Severity Index Conference (Gustafson, Hiles, and Taylor,

1980). Because systolic blood pressure and respiratory rate have 

face validity for physicians, the conference participants agreed to 

add these two variables to the Trauma Score. Interval weights were 

assigned to the five variables of the Trauma Score by group consensus 

at the conference. Systolic Blood Pressure and the Glasgow Coma 

Scale were given the greatest weight.

One possible problem with the Trauma Score is the Glasgow Coma 

Scale. This scale encompasses about one-third of the index. The 

Glasgow Coma Scale, a neurological index of injury severity, was 

developed in 1974 (Teasdale and Jennet, 1974). Jennet et al,,(1976), 

in more recent publications emphasize the problems of the scale 

being used as a prognostic tool in emergency triage because of the 

nature of head injuries. They state that the Glasgow Coma Scale is 

unreliable for this purpose because: 1) the patient may be lucid

immediately after the accident and go into a coma six to 24 hours 

after the injury, 2) because of other injuries (i.e., shock and 

respiratory insufficiency), the neurologic injuries may be over

estimated in the first few hours after the accident (Jennett and 

Teasdale, 1977) and 3) other injuries present may make the measure

ment of the Glasgow Coma Scale difficult or impossible (i.e. , 

immobilization of the limbs with splints would inhibit a measurement 

of the other motor response, or swelling of the eyelids would 

inhibit measurement of the eye opening) (Teasdale and Jennett, 1974).
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Because head injuries make up a large proportion of injuries 

incurred in auto accidents (Ryan, 1967; Mayer et al., 1981), it may 

be more appropriate for a neurological index to be used separately 

from an overall trauma index, particularly when the scale will be 

used for prognostic purposes or in the evaluation of patient outcome.

More recently, the Trauma Score was retrospectively evaluated 

in terms of its performance in predicting survival rates of trauma 

patients (Champion, Sacco, Camazzo, Copes and Fouty, 1981). For 

purposes of comparison, the Trauma Score was also combined with 

patient age and the Injury Severity Score (Baker, O'Neill, Haddon, and 

Long, 1974). This index was called the TRISS. It was reported that 

the TRISS (the Trauma Score + Injury Severity Scale + patient age) 

had a much lower misclassification rate than the Trauma Score, 

particularly the false negatives. The authors concluded that the 

Trauma Score had less predictive power than the original Triage 

Index, although both yielded a statistically significant differentia

tion between survivors and non-survivors.

Although a measure's ability to predict probability of survival 

Is important, greater than 95% of trauma patients admitted into a 

hospital survive. In addition, of those patients who die from trauma, 

the overwhelming majority expire before hospital admission 

(Gustafson et al., 1980). As a triage tool, a trauma index should 

not just predict the probability of survival, but also assess the 

patient's severity of injury In order to determine the immediacy of 

treatment and the most appropriate treatment. In an emergency 

situation where there might be multiple victims, the health care 

providers must ask themselves: 1) What is the probability of the
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patient dying if treatment is not initiated right away? 2) Which 

treatment will lower most effectively and efficiently the patient's 

probability of dying? If a triage index is sensitive to physiolo

gical changes, one can determine if variations in prehospital 

treatment are effective by comparing the pre-and posttreatment 

scores.



CHAPTER 3

METHODOLOGY

Source of Materials

A  county located northwest of city of Detroit, Michigan was chosen 

for the project because of its established Emergency Medical Service 

System which provides both Basic and Advanced Life Support services.

The county, encompassing both rural and urban locales, covers an area 

of 907.9 square miles. It is presently composed of 61 local units of 

government with a combined population in excess of one million people.

There are approximately 4,280 miles of state trunk, primary, and 

secondary streets within the county which service the transportation 

needs of the county's population. This massive transportation network 

is further enhanced by over 80 miles of interstate highways. The 

primary mode of transportation within the county is automobile.

Presently, 91% (826.9 square miles) of the geographical area is 

covered by Advanced and Basic Life Support agencies, with the remaining 

9% (81 square miles) being serviced by only Basic Life Support Services.

For the purpose of ALS planning, an emergency medical services 

council was appointed by the county's Board of Commissioners in the 

spring of 1974. In 1975, staff were hired to assist the Council. The 

Council is presently staffed with county employees from the EMS and 

Disaster Control Division. Other members of the Council Include health 

providers, community leaders, consumers and educators. The present 

function of the group Is to promote and regulate the implementation of 

the EMS system.

28
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A 14 month federally funded grant was awarded to the county in 

September, 1980 by the Michigan Office of Highway Safety Planning and 

the US Department of Transportation National Highway Traffic Safety 

Administration (Project )?MEM-80-008A). Portions of this study (i.e., 

data collection, contractual services, administrative and medical 

services) were supported by this grant.

Subjects

Eleven Advanced Life Support and 13 Basic Life Support groups par

ticipated in the project. The ALS groups were composed of six private 

EMS agencies and five municipal fire departments. The private agencies 

had ambulance stations in both urban and rural areas. The five muni

cipal agencies were located in urban and suburban areas (Figure 2).

The BLS groups were composed of 10 municipal fire departments, two 

volunteer ambulance agencies, and one Public Safety Division. Of the 

BLS fire departments, six were located in rural areas, and four in 

urban. The two volunteer ambulance agencies were in rural areas and 

the Public Safety Division in an urban area.

In Michigan, BLS providers must complete a state certified course 

in emergency care and pass a state approved written examination in 

order to be licensed. An ALS provider must complete 500 more hours of 

coursework and practical experience. Every three years BLS and ALS 

providers must renew their license by completing 30 to 45 continuing 

education credits. The recently passed Act No. 79, Public Acts of 1981 

has abolished the requirement of continuing education credits and re

examination for relicensure. Consequently, ongoing educational pro

grams on the local level have become more critical for assuring quality 

prehospital care.
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Figure 2

County Map with Locations of Participating Hospitals, Fire Departments 
and Emergency Medical Services Ambulance Stations
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Nine hospitals located within the boundaries of the county col

lected data for the study. Seven of the hospitals are located In urban 

areas* and two in suburban areas (Figure 2). All patients Included in 

the study were transported to one of these hospitals.

The subjects selected were motor vehicle trauma victims. Motor 

vehicles include automobiles* trucks* snowmobiles* and motorcycles. 

Bicyclists and pedestrians involved in an accident with a motor vehicle 

were also included. The criteria for a victim to be Included in the 

study were: 1) involvement in a motor vehicle accident between March

1, 1981 and June 30* 1981, and 2) treatment and/or transportation to a 

participating hospital by one of the participating EMS units. 

Instruments and Procedures

All prehospital information was obtained from the standardized 

county EMS reporting form (Appendix B) which is completed for all 

patients treated and/or transported by a county EMS unit. The EMT on 

the scene of the accident was instructed and trained to complete a 

Trauma Score Form after taking the patient's vital signs but before 

the initiation of treatment.

The Trauma Score was measured a second time by Emergency Depart

ment staff (either a physician or nurse) before initiation of treat

ment. Ideally, then, each patient's severity of injury was measured 

twice, once before and once after the prehospital treatment. It was 

therefore possible to analyze the Immediate effects of prehospital care 

on patient outcome while controlling for the severity of injury.

EMS response times were calculated for each patient treated and 

transported to a participating hospital. It was necessary to make 

follow-up calls to the EMS dispatcher on many of the cases to obtain
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complete Information. The response times Included: 1) the EMS unit’s

response time to the scene of the accident (the time the unit arrived 

on the scene minus the dispatch time* 2) the amount of time the unit 

was on the scene of the accident (the time the unit left the scene 

minus the time it arrived on the scene), 3) the amount of travel time 

to the hospital from the scene of the accident (hospital arrival time 

minus the time the ambulance left the accident), and 4) the total 

amount of time to hospital arrival (the time the unit arrived at the 

hospital minus the dispatch time).

Patient treatment information was abstracted from the EMS report

ing form. Advanced Life Support treatments include: airway procedures

(oropharyngeal, esophageal and endotracheal intubation), intravenous 

medications, other medications, defibrillation, suction, oxygen, car

diopulmonary resuscitation (CPR), splinting, bandaging, hemorrhage 

control, electrocardiogram (EKG), and antishock trousers (MAST). Basic 

Life Support treatments include: oropharyngeal airway procedure, suc

tion, oxygen, CPR, splinting, bandaging, hemorrhage control, and 

antishock trousers.

Patient characteristics, such as age and body area injured (head/ 

neck, thorax, abdomen, spine/pelvis, upper limb, lower limb) will be 

included in the analysis because of their expected interaction with 

severity of patient injury and outcome (Ryan, 1967; Champion et al.,

1981).

Patient outcome was measured at three points in time during medi

cal intervention. Four measurements of patient outcome (the dependent 

variable) were required in order to decrease the confounding effects of 

time and type of medical intervention. The patient outcome measures 

are as follows:
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1) Posttreatment Trauma Score - This index measures the severity 

of patient injury. Upon the patient's arrival at the hospital, the 

Emergency Department nurse or physician obtains the Trauma Score.

2) Hospital utilization - This variable is the total number of

days the patient spent in the hospital. This information, along with

the patient mortality rate, was coded three months after hospital ad

mission.

3) Hospital disposition - This variable originally specified each

unit the patient was admitted to for treatment. For statistical analy

sis, it was reduced to a dichotomous variable whereby the patient is 

categorized as being admitted to or discharged from the hospital after 

treatment in the Emergency Department.

4) Mortality rate - Death was categorized as to when it occurred 

during medical intervention. Therefore, death could have occurred:

1) by the time EMS arrived at the scene of the accident, 2) before 

arrival at the Emergency Department or during emergency treatment in 

the hospital, or 3) after admission into hospital.

The EMS treatment pathway is depicted in Appendix C. The points 

at which the dependent and independent variables are measured during 

this process are shown.

In summary, the variables to be analyzed are:

Independent Variables Dependent Variables

I. Patient Characteristics I. Posttreatment Trauma 
Score

Patient Age 
Body Area Injured II. Hospital Utilization 

Rate
II. EMS Response Times

III. Hospital Disposition
Time to Scene of Accident 
Time on Scene 
Travel Time to Hospital 
Total Time to Hospital Arrival

IV, Mortality Rate
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III. EMS Treatments

Advanced Life Support Treatments 
Basic Life Support Treatments

IV. Pretreatment Trauma Score

All information was collected by hospital employees contracted to 

abstract the data for the county project. Records were coded and names 

removed so that patient confidentiality was strictly maintained. 

Appendix D is the abstractor's data form. These forms were collected 

on a weekly basis from the participating hospitals and submitted to 

computer services for processing.
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Questions and Statistical Analyses

Question 1: Is the Trauma Score Index a valid instrument for

purposes of prehospital emergency triage?

Correlational analysis will be utilized to examine the relation

ship between: 1) the two triage indices (patient Priority Rating and 

the Trauma Score), and 2) the two triage indices and two criterion 

variables (hospital utilization and hospital disposition) in order to 

assess the misclassification rate of the indices. A subsample of 

Trauma Scores will be factor analyzed (principal components method) to 

examine the dimensionality of the instrument. If more than one factor 

emerges in the analysis, the credibility of using the Trauma Score for 

the triage of all trauma injuries will be discussed.

Question 2: Is Advanced Life Support care more effective than

Basic Life Support care in improving patient outcome for motor vehicle 

trauma victims?

Analysis of covariance will be used to determine the effect of the 

independent factor, level of training of the EMS responder, upon the 

criterion variable, hospital utilization rate. The covariates will be 

the patient pretreatment Trauma Score and patient age.

Question 3: What is the relationship between EMS process varia

bles and patient characteristics in predicting patient outcome?

Stepwise discriminant analysis will be used to determine the pro

cess variables (i.e., EMS response times, level of responder) and 

patient characteristic variables (i.e., age, severity of injury, body 

area injured) which are the best indicators of patient admission or 

discharge.
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Question 4: What is the relationship of EMS response times to

patient outcome?

EMS response times are categorized into four time periods: 1)

the amount of time to the scene of the accident, 2) the amount of 

time EMS spent on the scene of the accident, 3) the travel time to 

the hospital* and 4) the total amount of time to hospital arrival. 

Patients receiving ALS care are compared with those receiving BLS care. 

If rapid time to initiation of care for both BLS and ALS providers is 

found to be most predictive of patient outcome, then the importance of 

rapid response time will be established for trauma patients as it has 

for cardiac patients (Eisenberg* 1979a). Discriminant analysis will be 

used to determine which ALS and BLS response times best predict patient 

admission or discharge.

Question 5: Do specific prehospital procedures measurably affect

posttreatment Trauma Score?

Paired t-tests will be used to determine if significant differences 

between pre- and posttreatment Trauma Scores occur when specific ALS 

and BLS treatments are administered. In addition, analyses will be 

conducted controlling for the effects of time to see if the patient 

Trauma Score improves after treatment independent of time.



CHAPTER 4

RESULTS

The evaluation of prehospital care involves a number of patient 

and process variables. Described first are the major variables used to 

assess the effectiveness of prehospital care. Second., the research 

questions will be answered in the following major sections: a) the

validity and reliability of the Trauma Score Index; b) the effect of 

level of EMS responder on patient outcome; c) the influence of patient 

and process variables on outcome; d) the relationship of EMS response 

time to patient outcome, and e) the assessment of EMS treatments.

A total of 1335 patients were included in the study. Patients 

were treated and/or transported by a BLS provider, an ALS provider, or 

both. Of the total number of cases, 19.9% (266) were treated by BLS, 

58.4% (780) by ALS, and 13.0% (174) by both BLS and ALS. Because of 

illegible handwriting or omission on the EMS reporting form, 8.6% (115) 

of the cases could not be identified as to the level of EMS responder.

Descriptive Analysis of Major Variables 

Independent Variables

Patient Age

The mean age of patients treated by a BLS or ALS provider is shown 

in Table 1. The mean ages of BLS and ALS patients are 33 and 31 re

spectively. There is no significant difference in the mean age of the 

two patient groups.

37
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Table 1

Patient Age - Mean, Standard Deviation, 
and Standard Error

Patient Group n M SD

Basic Life Support 266 32.85 19.11 1.17
1.71

Advanced Life Support 780 30.58 17.25 .61

Body Area Injured

The most frequently reported Injuries were those to the head and neck

region (58%) , Table 2 presents the frequency of injuries categorized
1as to the major body area.

Table 2

Frequency of Body Area Injured - 
Total Patient Group

Body Area Frequency Percent

Head/Neck 687 58.22
Thorax 106 8.98
Abdomen 35 2.97
Spine/Pelvis 68 5.76
Upper Limb 118 10.00
Lower Limb 166 14.17
Unknown 155 —

1335 100.0

In cases of multiple injuries, the abstractor coded only the first 
recorded, or most serious Injury.
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EMS Response Times

Response times were categorized Into 1) length of response time 

to scene of accident (measured in minutes), 2) length of time at the 

scene of the accident, 3) travel time to the hospital, and 4) total 

length of time to hospital arrival. Table 3 shows the means, standard 

deviations, and standard errors for these variables.

Table 3

Mean, Standard Deviation and Standard Error 
of EMS Response Times

Response Time n M SD

Time to Scene 1099 5.59 3.60 .11
Time at Scene 1042 18.54 13.12 .41
Time to Hospital 1045 11.35 7.82 .24
Total Time to 
Hospital Arrival 1085 34.83 18.24 .55

The mean response time to the scene of the accident was 5.6 min

utes; the range 1 through 30 minutes.

The mean length of time at the scene of the accident was 18.5 

minutes, with a range of 1 through 112 minutes.

The mean travel time to the hospital was 11.4 minutes, with a 

range of 1 through 52 minutes.

The mean total time to hospital arrival was 34.8 minutes, with a 

range of 1 through 142 minutes.

EMS Treatments

The most frequently administered BLS treatment w s b splinting. As
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indicated by Table 4, 37% (138) of the BLS treatments were splinting.^ 

Of the 287 patients treated by a BLS provider, 48% received one or more 
splints.

Table 4

Type and Frequency of Treatments Administered by 
Basic Life Support

Treatment Count
Percent of 
Responses

Percent of „ a Cases

Oropharyngeal Airway 1 0.27 0.35
Suction 1 0.27 0.35
Oxygen 9 2.42 3.14
Cardiopulmonary Resuscitation 2 0.54 0.70
Splinting 138 37.10 48.08
Bandaging 81 21.77 28.22
Hemorrhage Control 10 2.69 3.48
Anti-shock Trousers (MAST) 1 0.27 0.35
Other 129 34.68 44.95

Total Responses 372 100.0 129.6

a
ii = 287. Indicates percentage of patients who received the treat

ment.

The ’other’ category includes such procedures as extrication of 

the victims from the vehicle, the taking of vital signs and elevation 

of legs.

For the ALS patients, following splinting and bandaging, the most 

frequently administered treatment was intravenous fluids (Table 5). Of 

the 793 patients treated, 21% received IV’s.
2~ '

Splinting included cervical collars, arm, leg and back splints.
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The ’other" category includes such procedures as extrication of 

the victim from the vehicle, the taking of vital signs, elevation of 

legs, and seldom used procedures, such as cricothyreotomy or the 

McSwain Dart procedure.

Table 5

Type and Frequency of Treatments Administered by 
Advanced Life Support

Treatment Count
Percent of 
Responses

Percent ofgCases

Oropharyngeal Airway 19 1.28 2.40
Esophageal Airway 3 0.20 0.38
Endotracheal Airway 14 0.95 1.77
Suction 22 1.49 2.77
Oxygen 103 6.96 12.99
Cardiopulmonary Resuscitation 17 1.15 2.14
Splinting 536 36.22 67.59
Bandaging 277 18.72 34.93
Hemorrhage Control 39 2.64 4.92
Antishock Trousers (MAST) 13 0.88 1.64
Intravenous Fluids 164 11.08 20.68
Defibrillation 6 0.41 0.76
Medications 38 2.57 4.79
Electrocardiogram 47 3.18 5.93
Other 182 12.30 22.95

Total Responses 1480 100.0 186.6

g
11 *= 793. Indicates percentage of patients who received the 

treatment.

Pretreatment Trauma Score

Fretreatment Trauma Scores were completed on 60*6% (809) of the
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patients. Table 6 shows the frequency., mean, standard deviation and 

standard error for these scores. The mean score was 15.3. Most (79%) 

of the patients were given a pretreatment Trauma Score of 16 (minor 

injuries). The skewness index of the Trauma Score is extremely nega

tive (-5.1), which indicates that very few patients were scored in 

the most severe category (0 through 12) or the moderately injured cate

gory (13 through 15).

Table 6

Frequency, Mean, Standard Deviation and Standard Error 
of the Pretreatment Trauma Score

Score Frequency Percent

0 1 0.12
Major 1 11 1.36
Trauma 3 1 0.12

8 1 0.12
9 1 0.12

10 1 0.12
11 13 1.61
12 22 2.72
13 24 2.97
14 26 3.21

Minor 15 72 8.90
Trauma 16 636 78.62

Unknown 526 ---
1335 100.0

X  <= 15.30 SD = 2.15 SE - 0.08

Table 7 shows the mean pretreatment Trauma Scores for BLS and ALS 

patients. Patients who were treated by both BLS and ALS providers were
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excluded because of the Inability of the data abstractors to determine, 

for the most part, who treated or who transported the patients when 

both ALS and BLS were on the scene of the accident. The mean Trauma 

Score for the BLS and ALS patients were 13.5 and 15.3, respectively.

Table 7

Means, Standard Deviations and Standard Errors of the 
Pretreatment Trauma Score for Basic and 

Advanced Life Support Patients

Trauma Score
Level of 

Responder _n M SD t_

Pretreatment Trauma BLS 200 15.54 1.72 .12
Score 1.70

ALS 476 15.26 2.09 .09

Dependent Variables

Posttreatment Trauma Score

Posttreatment Trauma Scores were completed on 83.5% (1115) of the 

patients. The posttreatment Trauma Score was taken at the Emergency 

Department by a nurse or physician. Table 8 shows the frequency, mean, 

standard deviation, and standard error for this score. The mean was 

15.4. As with the pretreatment Trauma Score, most of the patients (84%) 

suffered only minor injuries. The skewness index of the posttreatment 

Trauma Score is — 5.6,, again, indicating that very few patients were 

scored in the most severe or moderately injured categories.
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Table 8
Frequency, Mean, Standard Deviation and Standard Error of 

the Fosttreatment Trauma Score

Major
Trauma

Minor
Trauma

Score Frequency Percent

0 4 0.36
1 15 1.35
3 1 0.09
4 1 0.09
9 1 0.09

10 5 0.45
11 6 0.54
12 14 1.26
13 21 1.88
14 28 2.51
15 84 7.53
16 935 83.86

Unknown 220 —

1335 100.0
15.43 SD 2.19 SE 0.07

Table 9 shows the mean posttreatment Trauma Scores for BLS and 

ALS patients. The mean posttreatment Trauma Score was slightly higher 

for BLS patients than that of the ALS patients. As previously seen in 

Table 7, the mean of the BLS pretreatment Trauma Score was also 

slightly higher than that of the ALS patients.
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Table 9
Mean, Standard Deviation and Standard Error of the 

Posttreatment Trauma Score for Basic and 
Advanced Life Support Patients

Trauma Score
Level of 

Responder n M SD _t

Posttreatment Trauma BLS 232 15.62 1.82 .12
Score 1.20

ALS 665 15.45 1.93 .07

Hospital Utilization

Of the 1335 patients treated by EMS, 19.6% (262) were hospitalized. 

The mean number of hospital days was 9.6, with a range of 1 through 66 

days (SD - 11.91; SEy = 0.81).

For those patients treated by a BLS unit and admitted into the 

hospital, the mean number of inpatient days was 7.8 (ii * 38), and for 

the ALS patients 10.3 days On *= 140). This difference was not signifi

cant.

Hospital Disposition

Of the total patient group, 74% (934) were discharged from the 

Emergency Department. Table 10 shows the number and percent of 

patients admitted to specific hospital units. Also included in this 

table are the number of patients who refused treatment or expired prior 

to hospital admission.
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Table 10
Disposition of Patients Upon Arrival at the Hospital

Disposition Frequency Percent

Discharged 934 74.01
Admitted to General Floor 168 13.31
Admitted to Operating Room 25 1.98
Admitted to Intensive Care 57 4.52
Admitted to 'Other* 12 0.95
Refused Treatment or Transportation 26 2.06
Left Emergency Department AMA 18 1.43
Dead on Arrival - Scene of Accident 7 0.55
Dead on Arrival - Emergency Department 15 1.19
Unknown 73 -

Total 1335 100.0

Mortality Rate

The 1981 fatality rate for the county as reported by the Michigan 

Department of State Police was 1.2%. The mortality rate of the EMS 

patients during the four month study period was 2% (25). Seven 

patients were dead when EMS arrived on the scene of the accident. Of 

the patients treated by EMS, 18 later expired - 83% (15) expired prior 

to admission and 17% (3) expired after admission to the hospital.

Data for the study were collected for four months - March through 

June. The incidence of fatalities during this time of the year was 

not unusually high. For 1981, the Michigan Department of State Police 

reported that 34% (50) of the fatalities occurred during the study



period, March through June, 36% (54) occurred in July through October, 

and 30% (44) occurred in November through February (Michigan Department 

of State Police3 1982).

Validity and Reliability of the Trauma Score

Severity indices have two purposes: 1) to identify comparable

groups of patients in order to evaluate the effectiveness of pre

hospital care, and 2) to assess the severity of patient injury in 

order to expedite treatment. The Trauma Score (Champion et al., 1980) 

has not been previously field tested (Gustafson et al., 1980).

Criterion-Related Validity of the Trauma Score

The criterion used to evaluate the pretreatment Trauma Score is 

the Priority Rating. This severity index is a three-point categorical 

scale which has been used by the EMT's and Emergency Department staff 

for several years prior to the study. Because of the extreme skewness 

of the distribution of the Trauma Score, it was decided to regroup the 

Trauma Score into a trichotomy (Guilford, 1954). The points on the 

Trauma Score index were regrouped into: 0 through 12 (most severely

injured), 13 through 15 (moderately injured), and 16 (minimally in

jured). The Priority Rating is categorized as 1 (most severely in

jured), 2 (moderately injured), and 3 (minimally injured). The cor

relation coefficients of the pretreatment Trauma Score and the 

Priority Rating for the total group, BLS only, and ALS only are 

presented in Table 11.
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Table 11
Pearson Correlation Coefficients of Pretreatment 

Trauma Score and Priority Rating

Total Group3 BLS ALS

.56* (554)b .30* (71) .55* (392)

*p < .05
aThis includes patients treated by ALS only, 
BLS only, and ALS and BLS
Number of patients

All three correlations are significant, although the ALS group has a 

much higher correlation than the BLS group.

The crosstabulations of the Trauma Score and Priority Rating for 

each group are provided in Tables 12 through 14.
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Table 12
Crosstabulation of Patient Pretreatment Trauma Score

and Priority Rating - BLS Patients Only

Count 
Row % 
Col % 
Tot %

Priority

Trauma
Moderate
13-15

Score
Minor

16
Rating 2 6

2 25.0 75.0
Moderate 50.0 9.0

2.8 8.5

2 613 3.2 96.8
Minor 50.0 91.0

2.8 85.9
Column 4 67
Total 5.6 94.4

Chi square = 2.92 DF=1

Row
Total

8
11.3

63
88.7

71
100.0

As seen in Table 12* the BLS providers did not score any patients 

in the most severely injured category. The relationship between the 

pretreatment Trauma Score and Priority Rating for BLS providers was 

not significant.

The relationship between the pretreatment Trauma Score and 

Priority Rating scored for ALS providers is significant (contingency 

coefficient = .51). Of the 392 patients scored, 57% were categorized 

as having minor injuries on both Indices. However, only 29% of the 

patients given a score of two on the Priority Rating were categorized 

as moderately injured on the Trauma Score (Table 13).
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Table 13
Crosstabulation of Patient Pretreatment Trauma Score

and Priority Rating - ALS Patients Only

Count 
Row % 
Col % 
Tot %

Priority
Rating

1
Major

Moderate

3
Minor

Column
Total

Trauma Score

Major Moderate 
0 - 1 2  13 - 15

Minor
16

Row
Total

14 9 3 26
53.8 34.6 11.5 6.6
46.7 14.3 1.0
3.6 2.3 0.8

13 34 72 119
10.9 28.6 60.5 30.4
43.3 54.0 24.1
3.3 8.7 18.4

3 20 224 247
1.2 8.1 90.7 63.0

10.0 31.7 74.9
0.8 5.1 57.1
30 63 299 392

7.7 16.1 76.3 100.0

Chi Square = 139. 33** DF = 4

** < .01

Table 14 is the crosstabulation of the pretreatment Trauma Score 

and Priority Rating for the total patient group (BLS patients, ALS 

patients, and patients treated by both BLS and ALS). This relation

ship is significant (contingency coefficient = .54). As with the ALS 

group, the lowest percentage of scores in the diagonal of the cross- 

tabulation is the Priority Rating 2 and the moderately injured group 

(13- 15) of the Trauma Score. Of those patients given a Priority 

Rating of 2, only 29% were scored moderately injured on the Trauma 
Score.
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Table 14
Crosstabulation of Patient Pretreatment Trauma Score

and Priority Rating - Total Patient Group

Count 
Row % 
Col % 
Tot %

Priority
Rating

1
Major

Moderate

3
Minor

Column
Total

Trauma Score

Major Moderate Minor
0 - 1 2 13 - 15 16

20 9 4
60.6 27.3 12.1
51.3 11.1 0.9
3.6 1.6 0.7

15 44 94
9.8 28.8 61.4

38.5 54.3 21.7
2.7 7.9 17.0

4 28 336
1.1 7.6 91.3

10.3 34.6 77.4
0.7 5.1 60.6

39 81 434
7.0 14.6 78.3

Chi Square = 223.54** DF = 4

Row
Total

33
6.0

153
27.6

368
66.4

554

**

The criterion variable used to evaluate the posttreatment Trauma 

Score was hospital disposition. A classification rate was calculated 

for the pretreatment Trauma Score and the Priority Rating for compari
son. Table 15 presents this data.



Table 15

Patient Triage Scores and Disposition at Hospital - Patients Scored on all Three Indices

Hospital Disposition
Category Number of Discharged Operating Room Intensive Expired in

Priority Rating Patients Care Unit Emergency Dept

3 Minor 304 296 5a 2a la
2 95 75b • 5 15
1 Major 22 3 2 9 8

Total 421 374 12 26 9

Pre-Treatment
Trauma Score

16 Minor 345 334 4a 7a
13 - 15 53 37b 5 11
0 - 1 2 Major 23 3 3 8 9

Total 421 374 12 26 9

Post-Treatment
Trauma Score

16 Minor 361 348 7a 6a
13 - 15 40 25b 3 12
0 - 1 2 Major 20 lb 2 8 9

Total 421 374 12 26 9

^alse Negatives
U
False Positives
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Compared to the pretreatment Trauma Score and the Priority Rating, 

the posttreatment Trauma Score had the highest percentage of false 

negatives (patient scored as having minimal injuries but resulted in 

admission to the hospital) - 4%. The posttreatment Trauma Score also 

had the lowest percentage of false positives (patient scored as having 

severe injuries but resulted in being discharged from the Emergency 

Department) - 5%.

The Trauma Score includes the Glasgow Coma Scale - a neurological 

index. Because 58% of the patients suffered head and neck injuries, 

the patients were categorized into those with head and neck injuries, 

and those without head and neck injuries (Tables 16 and 17). On the 

posttreatment Trauma Score, the percentage of false negatives only 

slightly decreased for those patients with head and neck injuries - 4%. 

The false positives, however, greatly increased on all three severity 

indices (Priority Rating - 27%; pretreatment Trauma Score - 14%; post

treatment Trauma Score - 8%). Of the 186 patients with no head and 

neck injuries, only the pretreatment Trauma Score had any false posi

tives (11%).



Table 16

Patient Triage Scores and Disposition at Hospital - Head and Neck Injuries

Priority Rating
Category Number of 

Patients
Discharged

Hospital Disposition
Operating Room Intensive Care Expired In

Unit Emergency Dept.

3 Minor 172 167 3a la la
i 52 41 11
1 Major 11 3b 5 3

Total 235 211 3 17 4

Pre-Treatment
Trauma Score

16 Minor 152 185 2a 5a
13-15 29 2*h 1 4
0-12 Major 14 2 3 4

Total 235 211 3 17 4

Post-Treatment
Trauma Score

16 Minor 201 194 2a 5a
13-15 21 16 1 4
0-12 Major 13 lb 8 4

Total 235 211 3 17 4

a False Negatives 

b False Positives



Table 17

Patient Triage Scores and Disposition at Hospital - Patients with No Head and Neck Injuries

Hospital Disposition

Priority Rating Category Number of Discharged Operating Intensive Expired In
Patients Room Care Unit Emergency Dept.

3 Minor 132 129 2a la
2 43 34 5 4
1 Major 11 2 4

Total 186 163 9 9 5

Pre-Treatment
Trauma Score

16 Minor 153 149 2a 0aid
13-15 24 13 4 nt
0-12 Major 9 lb 3 5

Total 186 163 9 9 5

Post-Treatment
Trauma Score

16 Minor 160 154 5a la
13-15 19 9 ntm 8
0-12 Major 7 2 5

Total 186 163 9 Q> 5
3 False Negatives

^ False Positives
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A summary of the classification rate for all three severity 

indices is presented in Table 18.

Table 18

Summary of Patient Triage Scores and Classification Rate

Total Patient Sample (n=421)

Priority Rating 
Pretreatment Trauma Score 
Posttreatment Trauma Score

False Negatives3

2.63
3.19
3.60

False Positives^

13.64
13.04
5.00

Patients with Head and Neck Inuries (n= 235)

Priority Rating 
Pretreatment Trauma Score 
Posttreatment Trauma Score

False Negatives 
2.91 
3.65 
3.48

False Positives 
27.27 
14.29 
7.69

Patients with No Head and Neck Injuries (n=l86)

Priority Rating 
Pretreatment Trauma Score 
Posttreatment Trauma Score

False Negatives 
2.27 
2.61 
3. 75

False Positives 
0

11.11
0

Percentage of patients scored as having minimal Injuries but 
resulted in hospital admission,

k Percentage of patients scored as having severe injuries but 
resulted in discharge from the Emergency Department.
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The relationship between the severity indices and hospital 

utilization was examined. There was a significant association between 

each severity index and the total number of hospital days (Table 19). 

For all three severity indices, the average number of days in the 

hospital increased as the severity score decreased (a lower score 

indicates a more serious injury).
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Table 19
Patient Hospital Utilization Rate and Scores on Priority Rating, 

Pretreatment Trauma Score and Posttreatnent Trauma Score

Priority Rating Number of Patients 
(n = 138) Admitted into Hospital

Average Number 
of Days

3 Minor Injury 46 6.52
2 Moderate Injury 70 9.99
1 Major Injury 22 19.45

Pearson's r ■ -0.33**

Pretreatment Trauma Score 
(n = 146)

16 Minor Injury 81 7.42
13-15 Moderate Injury 48 9.98
0—12 Major Injury 17 19.88

Pearson's r = -0.33**

Posttreatment Trauma Score 
(n = 184)

16 Minor Injury 117 6.76
13-15 Moderate Injury 54 11.46
0-12 Major Injury 13 25.62

Pearson's r = -0.41**

**£ < .01

Factorial Validity of the Trauma Score Index

The Trauma Score is made up of four cardiopulmonary measures and 

a neurological scale. Unlike the Priority Rating, which is a 

generalized estimate of injury severity, the specific measures that 

make up the Trauma Score are weighted separately (respiratory rate - 4,
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respiratory effort - 1, systolic blood pressure - 4, capillary refill 

- 2, Glasgow Coma Scale - 5). The Glasgow Coma Scale carries the 

greatest weight within the Trauma Score.

A group of pre- and posttreatment Trauma Scores were chosen for

factor analysis. Of the total sample, 2 73 cases were analyzed. All

these scores were from one hospital which participated in the study. 

Table 20 shows the means and standard deviations of each measure within

the Trauma Score for the 273 cases.

Table 20

Means and Standard Deviations of the Individual Measures
of the Trauma Score

Measure M SD Range

Respiratory Rate 3.87 .54 0 - 4
Respiratory Effort .94 .24 0 - 1
Systolic Blood Pressure 3.88 .56 0 - 4
Capillary Refill 1.96 .24 0 - 2

Glasgow Coma Scale

Eye Opening 3.81 .67 1 - 4
Verbal Response 4.74 .85 1 - 5
Motor Response 5.77 .91 1 - 6

Note. n = 273

Table 21 contains the results of the factor analysis (correlation

coefficients, varimax rotated factor matrix, and factor score 

coefficients). This table shows the very high correlations within the
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cardiopulmonary measures and within the Glasgow Coma Scale measures. 

There is no correlation, however, between the two sets of measures. 

Two distinct factors were found. The first factor is composed of the 

scores of the first four measures - respiratory rate, respiratory 

effort, systolic blood pressure, and capillary refill. The second 

factor is composed of the Glasgow Coma Scale scores - eye, verbal, 

and motor responses. The two distinct factors that emerged from the 

factor analysis suggests that the Trauma Score measures two separate 

categories of injuries - the cardiopulmonary and the neurological.
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Table 21
Factor Analysis of the Subsantple of Trauma Scores

Res p.
Correlation Matrix Rate

Resp.
Exp.

Sys. Cap. 
BP Ref. Eye Verbal Motor

Respiratory Rate .52 .74 .73 -.02 -.03 -.01
Respiratory Expansion .42 .48 -.00 -.00 -.01
Systolic Blood Pressure .71 -.07 -.06 -.05
Capillary Refill -.04 -.05 -.04
Eye Response .98 .91
Verbal Response .94
Motor Response
Varimax Rotated Factor Matrix Factor 1 Factor 2

Respiratory Rate -.01 .90
Respiratory Expansion .02 .69
Systolic Blood Pressure -.05 .87
Capillary Refill -.03 .88
Eye Response .98 -.02
Verbal Response .99 -.02
Motor Response .97 -.01

Factor Score Coefficients Factor 1 Factor 2

Respiratory Rate .01 .32
Respiratory Expansion .02 .25
Systolic Blood Pressure -.01 .31
Capillary Refill .00 .31
Eye Response .34 .01
Verbal Response .34 .01
Motor Response .34 .01

Note, n = 273
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The Effect of Level of EMS Responder on Patient Outcome

If the level of prehospital care (ALS or BLS) is to have an 

effect on patient outcome, such effects should be found at least in 

the seriously injured patient group who are admitted to the hospital. 

It is hypothesized that the accident victim with more serious injuries 

would require more immediate and advanced treatments, such as cardio

pulmonary resuscitation, or intravenous medications, and therefore, 

should benefit more from ALS care than BLS care.

The independent variables are: 1) level of EMS responder (ALS or

BLS), 2) severity of patient injury (as measured by the Trauma Score, 

and 3) patient age. The dependent variable, patient outcome, is the 

total number of patient days in the hospital.

As previously shown in Tables 1 and 6, the patients treated by 

ALS of BLS units did not differ significantly in mean age or in the 

severity of initial injury. In order to determine the association and 

direction of these independent variables, a crosstabulation of patient 

age and severity of injury was performed. Table 22 presents these 

data. The relationship between the severity of injury, as measured 

by the Trauma Score, and age of the patient is not significant. This 

table shows the large number of young adults (ages 1 through 25 years) 

injured in auto accidents (47%). Of those patients severely injured 

(Trauma Score < 12), 44% were between the ages of 26 and 50 years.
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Table 22

Crosstabulacion of Patient Pretreatment Trauma Score
and Patient Age

Trauma Score

0 thru 12

Count 
Row % 
Col % 
Tot %

13 thru 15

16

Patient Age
00 thru 26 thru 51 thru Row
25 years 50 years 99 years Total

19 23 10 52
36.5 44.2 19.2 6.5
5.0 8.3 6.7
2.4 2.9 1.2

58 40 22 120
48.3 33.3 18.3 14.S
15.3 14.4 14.7
7.2 5.0 2.7
301 215 118 634

47.5 33.9 18.6 78.7
79.6 77.3 78.7
37.3 26.7 14.6

Column 378 278 150 806
Total 46.9 34*5 18.6 100.0

Chi Square = 2 . 8 4  DF = 4

Table 23 presents the crosstabulation of severity of patient 

injury as measured by the pretreatment Trauma Score and level of EMS 

responder. Of the 677 patients treated by either an ALS or BLS pro

vider, 79% suffered minor injuries (scored a 16 on the Trauma Score) 

and only 6.5% were severely injured (Trauma Score <12). There was 

a significant association between the level of EMS responder and the 

severity of patient injury (contingency coefficient = .10), although 

this relationship was weak.
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Table 23

Crosstabulation of Patient Pretreatment Trauma Score
and Level of EMS Responder

Count 
Row % 
Col % 
Tot %

Trauma Score

0 thru 12

13 thru 15

16

Level of Responder

BLS ALS

8 35
18.6 81.4
4.0 7.3
1.2 5.2

22 78
22.0 78.0

' 11.0 16.4
3.2 11.5

170 364
31.8 68.2
85,0 76.3
25.1 53.8

Row
Total

43 
6. 4

100
14.8

534
78.9

Column 200 477 677
Total 29.5 40.5 100.0

Chi Square = 6.55* DF = 2

*£ < .05

A regression analysis was conducted to ensure that the interaction 

between level of EMS responder, patient Trauma Score and patient age 

was uncorrelated. The results are presented in Table 24. The multi

ple regression analysis substantiates there is no significant inter

action between the level of EMS responder, the Trauma Score and patient
2 2 age (patient age: R = .01; level of responder: R = .08).
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Table 24

Regression Analysis of Level of EMS Responder and Patient
Age on Patient Trauma Score

Variable R R2 B Beta Standard Error Beta

Patient Age .08 .01 -.12 -.12 .01
Responder .27 .08 -1.15 -.26 .39
(Constant) 17.21

Correlation Matrix Patient Age Trauma Score Responder

Patient Age -.08 -.15
Trauma Score -.25
Responder

Mote, n = 123

Analysis of covariance was utilized to assess the effect of 

level of responder upon total number of patient days in the hospital. 

The results of the analysis are shown in Table 25.
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Table 25

Analysis of Covariance Model: Level of EMS Responder on
Total Days in Hospital, Controlling for Patient Pretreatment Trauma

Score and Patient Age

Source SS DF MS F

Covariates 1780.26 2 890.13 6.97**
Pretreatment 
Trauma Score 1692.61 1 1692.61 13.25**
Patient Age 35.57 1 35.57 0.28

Main Effects
Level of 
Responder 50.31 1 50.31 0.39

Explained 1830.57 3 610.19 4.78**
Residual 15196.66 119 127.70
Total 17027.23 122 139.57

Note. n_ = 123 
**£ < .01
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The level of EMS responder had no significant effect upon the 

number of inpatient days. Only the patient Trauma Score (one of the 

covariates) had a significant effect upon patient outcome. The grand 

mean was 9.85 days in the hospital (n = 123). Using unadjusted 

deviation scores, the BLS mean was 7.30 days in the hospital. When 

adjusted for the severity of injury and patient age, the mean 

increased to 8.67 inpatient days. For the ALS patients, the unad

justed deviation scores indicate a mean of 10.67 inpatient days. 

Adjusting for the two covariates, the mean slightly decreased to 10.23 

days in the hospital. The results of a multiple classification

analysis, however, indicated only 11% of the variance in the dependent
ovariable was accounted for by the indepedent variables (r = .11).

The level of EMS responder was weak in accounting for the variance 

in the number of patient days in the hospital. Each independent 

variable was examined separately in relation to patient outcome in 

order to obtain an indication of the association and direction of each 

relation. This was accomplished with a series of crosstabulations.
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Table 26
Crosstabulation of Patient Pretreatment Trauma Score

and Total Number of Hospital Days

Trauma Score 

0 thru 12

13 thru 15

16

Count Total Days in Hospital
Row % Row
Col % 1 thru 2 3 thru 7 8 thru 13 Over 14 Total
Tot % Days Days Days Days

4 2 3 S 17
23.5 11.8 17.6 47.1 11.6
10.5 4.1 9.7 28.6
2.7 1.4 2.1 5.5

12 10 17 9 48
25.0 20.8 35.4 18.8 32.9
31.6 20.4 54.8 32.1
8.2 6.8 11.6 6.2

22 37 11 11 81
27.2 45.7 13.6 13.6 55.5
57.9 75.5 35.5 39.3
15.1 25.3 7.5 7.5

Column 38 49 31 28 146
Total 26.0 33.6 21.2 19.2 100.0

Chi Square = 23.47** DF = 6

**£ < .01

The crosstabulation of patient Trauma Score and total days in the 

hospital is shown in Table 26. Although there is a relatively high 

number of cells in the crosstabulation with a count of less than five, 

the relationship is significant. Of those patients receiving a Trauma 

Score of 16 (indicating minor injuries), 27% spent over one week in the 

hospital. This percentage of patients given a high score yet hospi

talized over one week is probably a reflection of the Trauma Score's
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false negative rate. A false negative classification is when a patient 

is classified as having a minor trauma at the scene of the accident 

and is admitted to the hospital.

As indicated by the analysis of covariance model, there is no 

association between level of EMS responder and the total number of days 

in the hospital. The crosstabulation of this relationship is shown in 

Table 27. It is worthwhile to note, however, that of the 177 admitted 

patients treated by a BLS or ALS unit, 47.5% of the ALS patients spent 

over eight days in the hospital, while only 26% of the BLS patients 

spent over eight days.

Table 27

Crosstabulation of Level of EMS Responder and Total 
Number of Patient Days in the Hospital

Row
Total

38
21.5

139
78.5

Column 42 59 46 30 177
Total 23.7 33.3 26.0 16.9 100.0

Count
Row % 
Col % 
Tot %

Responder

BLS

ALS

Total Hospital Days

1 thru 2 3 thru 7 8 thru 14 Over 14
Days Days Days Days

1 2 16 6 4
31.6 42.1 15.8 10.5
28.6 27.1 13.0 13.3
6 . 8 9.0 3.4 2.3

30 43 40 26
2 1 . 6 30.9 28.8 18. 7
71.4 72.9 87.0 8 6 . 7
16.9 24.3 2 2 . 6 14. 7

Chi Square = 5.49 DF = 3
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The crosstabulation of patient age and total number of hospital 

days (Table 28), shows that 24% of the admitted patients over 50 years 

of age, 21% of the patients between 26 and 50 years of age, and 13% 

of those under 25 years of age were hospitalized for more than two 

weeks. This relationship, however, is not significant.

Table 28

Crosstabulation of Patient Age and Total 
Number of Days in the Hospital

Count 
Row % 
Col % 
Tot %

Patient Age

0 thru 25 Years

26 thru 50 years

51 thru 99 Years

Column
Total

-1 thru 2  
Days

Total Hospital Days

3 thru 7 8 thru 14 
Days Days

Over 14 
Days

Row
Total

33 39 24 14 1 1 0
30.0 35.5 2 1 . 8 12.7 51.2
63.5 51.3 48.0 37.8
15.3 18.1 1 1 . 2 6.5

13 24 19 15 71
18.3 33.8 26.8 2 1 . 1 33.0
25.0 31.6 38.0 40.5
6 . 0 1 1 . 2 8 . 8 7.0

6 13 7 8 34
17.6 38.2 2 0 . 6 23.5 15.8
11.5 17.1 14.0 2 1 . 6
2 . 8 6 . 0 3,3 3.7

52
24.2

76
35.3

50
23.3

37
17.2

215
1 0 0 . 0

Chi Square = 6 . 5 6  DF = 6
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The Influence of Patient and Process Variables on Outcome

As depicted in Figure 1 (page 7), the interaction and interdependence 

of the components making up the EMS system influence the process and out

come of patient care. A discriminant analysis was conducted on both 

process and patient characteristic variables to determine their ability 

to discriminate between admitted and discharged patients. Process vari

ables are those which are intrinsic to the EMS system, such as response 

time to the scene of the accident, length of time the EMS unit is on the 

scene of the accident, travel time to the hospital, total time to hospital 

arrival, and the level of training of the EMS responder. Patient charac

teristic variables are those extrinsic to, or out of the control of, the 

EMS system. These variables include the patient's age, the area or type 

of body injury, and the severity of the patient injury. As seen in Table 

29, of the nine variables included in the analysis, five resulted in one 

discriminating function - patient Trauma Score, Priority Rating, total 

time to hospital arrival, level of responder and patient age. The eigen

value is .42 and the canonical correlation .54 which indicates a relative

ly strong function.



72

Table 29
Discriminant Analysis of Patient and EMS Process

Variables on Hospital Disposition

Variable
Step

Number
F to 
Enter

Wilks' Final Standard. Disc. 
Lambda Function Coefficient

Trauma Score 1 111.46 .77 .59
Priority Rating 2 28.44 .72 .53
Time to Hosp Arrival 3 2.57 .71 -.17
EMS Responder 4 2.55 .71 .16
Patient Age 5 1.69 .71 .12

Note. n = 381

The percentage of 'grouped * cases correctly classified is 77%, with

84% of the discharged ipatients <correctly classified, and 57% of the

admitted patients classified correctly 1(Table 30).

Table 30

Classification Results of Discriminant Analysis of Patient 
and EMS Process Variables on Hospital Disposition

Group N Discharged Admitted

Discharged 318 266 52 
84% 16%

Admitted 108 46 62 
43% 57%

Ungrouped 17 9 8 
53% 47%

The following five tables examine the relationship between patient 

outcome (hospital disposition) and the patient characteristic and
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process variables that were found to be significant in the discriminant 

analysis.

Table 31

Crosstabulation of Patient Pretreatment 
Trauma Score and Hospital Disposition

Count 
Row %
Col % Hospital Disposition £OW 
Tot % Total

Trauma Score

0  thru 1 2  
Major Trauma

13 thru 15 
Moderate Trauma

16
Minor Trauma

Column
Total

9
- J m n i  i 1— LfriM

39 48
18 .8 81.3 6 .2

1 .6 20.5
1 .2 5 .1

56 52 108
51 .9 48 .1 14.0

9 .7 27.4
7 .3 6 .8
515 99 614

83.9 16.1 79.7
88 .8 52.1
66 .9 12.9

580 190 770
75.3 24.7  100.0

Chi Square - 138.83** DF

***£ < .01

Patient disposition at the hospital and the pretreatment Trauma 

Score were found to be significantly related (contingency coefficient = 

.39), as shown in Table 31. Patients receiving a Trauma Score between 

13 and 15 had approximately a 50% chance of being admitted or discharged.
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The relationship between hospital disposition and the Priority 

Rating was found also to be significant (contingency coefficient = >38), 

as shown in Table 32.

Table 32

Crosstabulation of Patient Priority Rating and 
Hospital Disposition

Count 
Row % 
Col % 
Tot %

Hospital Disposition 

Discharged Admitted
Rating

1
Major

9
18.0
1.5
1 . 1

41
82.0
19.7
5.0

2 152 93
62.0 38.0
24.9 44.7
1fi.fi _ 11.4
450 74

3 85.9 14.1
Minor 73.6 35.6

54.9 9.0
Column 611 208
Total 74.6 25.4

Chi Square = 140.11** DF

Row
Total

50
6.1

245
29.9

524
64.0

8X9
100.0

A*ci> < .01

Of those patients given a Priority Rating, 30% were categorized in 

the number 2 category which is defined as a 'less serious condition' in 

the EMT's Standard Operating Procedures. Of those patients categorized 

as such, 38% were admitted to the hospital.
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The crosstabulation of patient hospital disposition and the total 

length of time to hospital arrival is presented in Table 33. Total time 

to hospital arrival was calculated as the hospital arrival time minus 

the time the EMS unit was first called to respond to the accident. The 

relationship between hospital disposition and total time to hospital 

arrival is significant (contingency coefficient = .19). As shown in 

Table 33, the longer the duration of time to hospital arrival, the 

higher the probability of admission.

Table 33

Crosstabulation of Patient Hospital Disposition 
and Total Length of Time to Hospital Arrival

Count 
Row % 
Col % 
Tot %

Total Time to Hospital Arrival
Row
Total

Hospital 1 - 1 0 1 1 - 2 0 21-30 31-45 46-60 >  60
Disposition

25 143 249 2 1 1 97 56 781
Discharged 3.2 18.3 31.9 27.0 12.4 7.2 75.8

71.4 86.7 82.7 70.1 70.3 61.5
2.4 3 3.9 24.2 20.5 9.4 5.4
1 0 2 2 52 90 41 35 250

Admittpd 4.0 8 . 8 2 0 . 8 36.0 16.4 14.0 24.2
U L L  L  L v U 28.6 13.3 17.3 29.9 29.7 38.5

1 . 0 2 . 1 _5.0 8.7 4.0 3.4
Column 35 165 301 301 138 91 1031
Total 3.4 16.0 29.2 29.2 13.4 8 . 8 1 0 0 . 0

Chi Square “ 36 .51** DF = 5

**£  < . 01

Table 34 shows the crosstabulation of patient hospital disposition 

and patient age. This relationship is not significant. This table



76

does show a slightly higher percentage of younger patients ( 0 0  through 

25 years) discharged from the hospital as compared to the other age 

groups. Also, the older patient group (51 through 99 years) had a 

higher probability of being admitted to the hospital than the two younger 
patient groups.

Table 34

Crosstabulation of Patient Hospital 
Disposition and Patient Age

Hospital 
Disposition

Discharged

Admitted

Count 
Row % 
Cox % 
Tot %

Column
Total

Patient Age

0 0 thru 26 thru 51 thru
25 years 50 years 99 years

462 327 142
49.6 35.1 15.3
75.1 74.8 71.4
36.9 26.1 11.4

153 1 1 0 57
47.B 34.4 17.8
24.9 25.2 28.6
1 2 . 2 8 . 8 4.6
615

49.2
437

34.9
199

15.9

Row
Total

931
74.4

320
25.6

1251
100.0

Chi Square = 1.178 DF

Table 35 shows the relationship of hospital disposition and level 

of EMS responder. This relationship is not significant. Of the total 

patient sample, 54% were treated by Advanced Life Support and subse

quently discharged from the Emergency Department.
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Table 35
Crosstabulation of Patient Hospital 

Disposition and Level of EMS Responder

Hospital
Disposition

Discharged

Admitted

Column
Total

Responder

BLS ALS
198 545

26.6 73.4
78.0 72.6
19.7 54.2

56 206
21.4 78.6
2 2 . 0 27.4
5.6 20.5
254

25.3
751

74.7

Row
Total

743
73.9

262
26.1

1005
100.0

Corrected Chi Square = 2.58 DF

Basic Life Support and Advanced Life Support patients were then 

analyzed separately to see how much the resulting discriminant functions 

differed from that of the total group (Tables 36 through 39).

Table 36

Discriminant Analysis of Patient and EMS Process Variables on 
Hospital Disposition - Advanced Life Support Patients

Variable
Step

Number
F to 
Enter

Wilks' 
Lambda

Standardized Disc. 
Function Coefficients

Trauma Score 1 116.62 .73 .59
Priority Rating 2 29.87 .67 .48
Total Time to Hospital 3 5.54 . 6 6 .23

Mote, n *> 324
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For the ALS group, three discriminating variables emerged: patient

pretreatment Trauma Score, patient Priority Rating, and total time to 

hospital arrival. The percentage of ALS cases correctly classified as 

being admitted or discharged was 78% (Table 37).

Table 37

Classification Results of Discriminant Analysis of Patient 
and EMS Process Variables on Hospital Disposition - 

Advanced Life Support Patients

Group N Discharged Admitted

Discharged 265 226 39 
85% 15%

Admitted 95 39 56 
41% 59%

Ungrouped 16 1 0  6
63% 37%

The analysis of the Basic Life Support patients yielded three

discriminating variables - EMS response time, patient Priority Rating,

and patient age (Table 38)

Table 38

Discriminant Analysis of Patient and EMS Process Variables on 
Hospital Disposition - Basic Life Support Patients

Step
Variable Number

F to 
Enter

Wilks' Standardized Disc. 
Lambda Function Coefficients

EMS Response Time 1 2 . 1 0 .96 .67
Priority Rating 2 1.04 .95 .55
Patient Age 3 1.04 .93 .52

Note, n “ 57



79

In this analysis, however, only 62% of the cases were correctly classi
fied as being admitted or discharged (Table 39)•

Table 39

Classification Results of Discriminant Analysis of Patient and 
EMS Process Variables on Hospital Disposition - 

Basic Life Support Patients

Group N Discharged Admitted

Discharged 58 34 24
59% 41%

Admitted 13 3 1 0
23% 77% .

Ungrouped 1 1 0
1 0 0 % 0 %

To examine the ability of the patient and process variables to 

predict patient admission or discharge without the two severity indices, 

a discriminant analysis was conducted using the total patient sample. 

These results are shown In Table 40.

Table 40

Discriminant Analysis of Patient Characteristic and Process 
Variables on Hospital Disposition - 
Excluding Severity of Injury

Variable
Step

Number
F to Wilks' 
Enter Lambda

Standardized Disc. 
Function Coefficient

Time Unit on Scene 1 46.57 .95 1 . 0 0

Only the total time the EMS unit was on the scene of the accident re

sulted as a significant predictor of hospital disposition when the se

verity of Injury was excluded. The eigenvalue was .05 and the canon

ical correlation .23.
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The Relationship of EMS Response Time to Patient Outcome
Definitive care is advanced medical care provided by Advanced 

Life Support units in the field or by hospital staff in the Emergency 

Department of the hospital. Consequently, time to definitive care is 

different for ALS and BLS. For ALS providers, time to definitive care 

is the response time to the scene of the accident. For BLS providers, 

time to definitive care is the total time to hospital arrival.

Because the patient outcome variable, total number of days in the 

hospital, does not include all the patients treated by the Advanced 

and Basic Life Support providers, EMS response times were analyzed in 

terms of whether a patient was admitted to or discharged from the 

hospital. This dependent variable, unlike total hospital days, would 

encompass all the patients treated, not just those serious enough to 

be admitted into the hospital.

The time variables included in the analysis are: 1) response time

to the scene of the accident, 2) length of time EMS spent on the scene 

of the accident, 3) travel time to the hospital, and 4) total time to 

hospital arrival. The patient Trauma Score and Priority Rating was 

included in the analysis. Advanced and Basic Life Support groups were 

analyzed separately in order to differentiate time to definitive care.

The results of the discriminant analyses are shown in Tables 41 through 

44.

For Basic Life Support patients (Table 41), the response time to the 

scene of the accident and the patient Priority Rating were significant 

discriminating variables of patient admission or discharge, although 

the eigenvalue is relatively low (.06).
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Table 41
Discriminant Analysis of BLS Response Times on

Patient Hospital Disposition

1
Variable

Step
Number

F to Wilks' 
Enter Lambda

Standardized Disc. 
Function Coefficient

Response Time 1 2.17 .97 .76
Priority Rating 2 1.48 .94 .65

Note, n = 63

The classification results :Indicate that, overall , 63% of the grouped

cases were correctly classified (Table 42).

Table 42

Classification Results of Discriminant Analysis of BLS 
Response Times on Patient Hospital Disposition

Group N Discharged Admitted

Discharged 58 35
60%

23
40%

Admitted 13 3
23%

1 0
77%

Ungrouped 1 1
1 0 0 %

0
0 %

The discriminant analysis of the Advanced Life Support group 

yielded a function consisting of three variables - patient Priority 

Rating, patient pretreatment Trauma Score, and the total time to 

hospital arrival. The eigenvalue was .50 and the canonical correlation 

.58 (Table 43).
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Table 43
Discriminant Analysis of ALS Response Times

on Patient Hospital Disposition

Variable
Step

Number
F to 
Enter

Wilks * 
Lambda

Standardized Disc. 
Function Coefficient

Priority Rating 1 124.58 .74 .51
Trauma Score 2 31.74 . 6 8 .58
Total Time to 
Hospital Arrival

3 4.62 .67 - . 2 1

Note, n *= 351

The standardized discriminant function coefficients indicate that 

the two severity indices (Priority Rating and Trauma Score) had more 

than twice the effect on patient outcome than the total time to hospital 

arrival. None of the other ALS time variables emerged as being signifi

cant determiners of hospital admission or discharge.

The classification results for the ALS- group show that the per

centage of grouped cases correctly classified as admitted or discharged 

is 78% (Table 44).
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Table 44
Classification Results of Discriminant Analysis of ALS

Response Times on Patient Hospital Disposition

Group N Discharged Admitted

Discharged 265 223 43
84% 16%

Admitted 95 38 57
40% 60%

Ungrouped 16 1 0 6
63% 37%

For the ALS patients, then, total time to hospital arrival emerged 

as the strongest discriminating time variable. Table 45 shows the 

relationship of hospital disposition and total time to hospital arrival 

for the ALS patients. This relationship is significant (contingency 

coefficient = .22). It appears that after the first 10 minutes, 

the longer it took the patient to get to the hospital, the more likely 

he/she was admitted.
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Table 45
Crosstabulation of Hospital Disposition and Total Time

to Hospital Arrival - ALS Patients Only

Count Total Time to Hospital Arrival 
Row %

Hospital I 
Disposition 0 - 1 0

Min
1 1 - 2 0
Min

21-30
Min

31-45
Min

46-60
Min

>  61 
Min

Row
Total

13 78 146 142 63 33 475
2.7 16.4 30.7 29.9 13.3 6.9 73.6Discharged 61.9 8 8 . 6 82.0 6 8 . 6 68.5 55.9
2 . 0 1 2 . 1 2 2 . 6 2 2 . 0 9.8 5.1

8 1 0 32 65 29 26 .170
4.7 5.9 18.8 38.2 17.1 15.3 26.4

Admitted 38.1 11.4 18.0 31.4 31.5 44.1
1 . 2 1 . 6 5.0 1 0 . 1 4.5 4.0

Column 2 1 8 8 178 207 92 59 645
Total 3.3 13.6 27.6 32.1 14.3 9.1 1 0 0 . 0

Chi Square = 31 .63 DF = 5**

** < .01

The crosstabulation of hospital disposition and total time to hospi

tal arrival was then broken down according to severity of patient 

injury. These crosstabulations are presented in Tables 46 through 48. 

Although Table 46 has only 23 cases, it shows that for those patients 

severely injured, the admitted patients tended to be under ALS care 

for a longer period of time.
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Table 46
Crosstabulation of Hospital Disposition and Total Time to Hospital

Arrival - ALS Patients Only, Trauma Score 1-12

Hospital
Disposition

Discharged

Admitted

Count 
Row % 
Col %

Total Time to Hospital Arrival

0 - 1 0 21-30 31-45 46-60 > 61
Min Min Min Min Min

1 1 1 1 0
25.0 25.0 25.0 25.0
33.3 1 0 0 . 0 14.3 1 1 . 1
4.3 4.3 4.3 4.3

2 0 6 8 3
10.5 31.6 42.1 15.8
66.7 85.7 88.9 1 0 0 . 0
8.7 26.1 34.8 13.0

3 1 7 9 3
13.0 4.3 30.4 39.1 13.0

Row
Total

4
17.4

19
82.6

23
100.0

Chi Square B 6.21 DF = 4

Patients who received a moderately severe Trauma Score (13 - 15) 

and who were admitted to the hospital also tended to be under the 

care of ALS for a longer period of time than those who were discharged 

(Table 47). This relationship, however, was not significant.
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Table 47
Crosstabulation of Hospital Disposition and Total Time to Hospital

Arrival - ALS Patients only, Trauma Score 13-15

Hospital
Disposition

Count 
Row % 
Col % 
Tot %

Total Time to Hospital Arrival

Discharged

Admitted

0 - 1 0 1 1 - 2 0 21-30 31-45 46-60 >61 Row
Min Min Min Min Min Min Total

1 4 9 1 0 6 5 35
2.9 11.4 25.7 28.6 17.1 14.3 50.0

1 0 0 . 0 66.7 56.3 47.6 46.2 38.5
1.4 5.7 12.9 14.3 8 . 6 7.1

0 2 7 1 1 7 8 35
5.7 2 0 . 0 31.4 2 0 . 0 22.9 50.0

33.3 43.8 52.4 53.8 61.5
2.9 1 0 . 0 15.7 1 0 . 0 11.4

1 6 16 2 1 13 13 70
1.4 8 . 6 22.9 30.0 18.6 18.6 1 0 0 . 0

Chi Square = 2-73 DF = 5

Finally, of those patients who received only minor injuries (Trauma 

Score = 16), the longer the duration of ALS care, the higher the percent

age of admissions (Table 48). This relationship was significant 

(contingency coefficient = .2 2 ).
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Table 48
Crosstabulation of Hospital Disposition and Total Time to Hospital

Arrival - ALS Patients Only, Trauma Score 16

Count 
Row %

Hospital
Disposition

Discharged

Admitted

Total Time to Hospital Arrival
0
' o-io

Min
1 1 - 2 0
Min

21-30
Min

31-45
Min

46-60
Min

's fil RoW

8 47 83 83 39 2 1 281
2 . 8 16.7 29.5 29.5 13.9 7.5 84.6

80.0 1 0 0 . 0 85.6 79.8 8 8 . 6 70.0
2.4 14.2 25.0 25.0 11.7 6.3

2 0 14 2 1 5 9 51
3.9 27.5 41.2 9.8 17.6 15.4

2 0 . 0 14.4 2 0 . 2 11.4 30.0
0 . 6 4.2 6.3 1.5 2.7

10
3.0

47
14.2

97
29.2

104
31.3

44
13.3

30
9.0

332 
100.0

Chi Square = 16.11 DF = 5**

**£ < .01
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The Assessment of Advanced Life Support and Basic Life Support 
Treatments

Paired t-tests were used to determine if significant differences 

between pre— and posttreatment Trauma Scores occurred when specific 

BLS and ALS treatments were administered. The patients* pretreatment 

Trauma Score was measured by the EMT before the initiation of treat

ment. The posttreatment Trauma Score was measured by Emergency Depart

ment personnel (the physician or nurse) upon the arrival of the patient 

at the hospital. Tables 49 and 50 show the results of t-test for each 

group of patients - those treated by ALS and those by BLS.

For the BLS patients, none of the treatments yielded a signifi

cant difference in Trauma Scores. However, for those patients re

ceiving a Trauma Score of 15 or less (indicating more severe injuries), 

two treatments resulted in significantly different Trauma Scores - 

splinting and 'other* (Table 49).
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Table 49
Mean, Standard Deviation, Standard Error and t-Values for 
Pre- and Posttreatment Trauma Scores for BLS Treatments

Trauma Scores 0 through 16

Treatment Trauma Score N M SD _r

Splinting Pre 1 0 2 15.68 .77 .07 .35** -1.63
Post 15.80 .59 .05

Bandaging Pre 61 15.48 2.05 .26 .87** - .72
Post 15.57 2 . 6 6 .26

Other Pre 75 15.20 2 . 6 6 .30 .96** -1.60
Post 15.33 2.69 .29

Trauma Scores Below 16 Only

Splinting Pre 14.35 .93 . 2 0
2 0 -4.22**

Post 15.45 .99 . 2 2

Other Pre 11.71 4.92 1.31
14 -2.51*

Post 12.64 5.32 1.42

Note. Includes treatments of patients who received more than 10 pre- and 
posttreatment Trauma Scores only.

**£. < . 01

For those patients treated by ALS providers, six treatments were 

significant: oxygen, splinting, bandaging, intravenous feeding,

'other', and EKG. No additional treatments were found to be signi

ficant when only the Trauma Scores below 16 were analyzed (Table 50).
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Table 50
Mean, Standard Deviation, Standard Error and t-Values for
Pre- and Posttreatment Trauma Scores for ALS Treatments

Trauma Scores 0 through 16

Treatment Trauma Score H M  SD r t

Suction Pre 15 8.60 6.55 1.69 . 99** -1.47
Post 8 . 8 6 6.78 1.75

Oxygen Pre 59 13.23 3.79 .49 .96** -3.26**
Post 13.67 3.81 .49

Splinting Pre 315 15.18 2 . 2 2 . 1 2 .92** - 2 ,6 8 **
Post 15.31 2 . 1 2 . 1 2

Bandaging Pre 193 15.35 1.63 . 1 1 .89** -2.25*
Post 15.47 1.54 . 1 1

Hemorrhage Control Pre 2 2 13.95 4.38 .93 .99* - 1 . 0 0
Post 14.09 4.41 .94

IV Pre 95 13.06 3.86 .39 .95 -3.64**
Post 13.50 3.94 .40

Medications Pre 2 0 9.85 6 . 1 0 1.36 .99** -1.58
Post 1 0 . 2 0 6.41 1.43

EKG Pre 24 1 2 . 2 0 4.85 .99 .99** -2.14*
Post 12.54 4.90 1 . 0 0

Other Pre 103 15.40 1 . 6 8 .16 .91** -3.31**
Post 15.63 1.56 .15

Mote. Includes treatments of patients who received more than 10 pre- and 
posttreatment Trauma Scores only.

* 2. <  • 05 
**£ < .01

To determine if length of time contributed to the change in 

Trauma Scores and not the EMS treatments, partial correlations were 

calculated for each treatment. The results are shown In Table 51.
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Length of time did not affect the strength of the relationship between 

the pre- and posttreatment Trauma Scores* regardless of the type of 

prehospital treatment, except for BLS

Table 51

Partial Correlation Coefficients of Pre- and Posttreatment 
Trauma Scores for EMS Treatments, Controlling for 

Total Time to Hospital Arrival

BLS Pretreatment Posttreatment Total Time to N Partial
Treatment Trauma Score Trauma Score Hosp. Arrival Correlation

Splinting 15.72 15.81 29.62 71 .30**
Bandaging 15.69 15.76 30.02 39 .24

ALS
Treatment

Splinting 15.26 15.37 40.41 253 .91**
Bandaging 15.35 15.46 40.25 153 .90**
Other 15.50 15.76 33.64 69 .61**
Suction 9.76 10.08 46.31 1 0 .99**
Oxygen 13.68 14.04 46.62 47 .94**
Hemorrhage Con. 15.06 15.27 30.27 1 2 .8 6 **
TV 13.43 13.81 47.42 74 .95**
Medications 10.83 ..1 1 . 2 2 45.78 15 .9 9 **
EKG 13.28 13.61 44.94 15 .98**

Note. Mean score provided for Trauma Score and total time to hospital 
arrival.**£ < . 01

The previous analyses only examined the effect of a single treat

ment on the Trauma Score. Table 52 shows that for both BLS and ALS 

patients, the more severe the pretreatment Trauma Score, the more 

treatments the patient received.
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Table 52
Average Humber of Prehospital Treatments and Resulting

Hospital Disposition of Patients by Severity of
Injury and Type of EMS Responder

BLS ALS

Hospital
Disposition

Trauma Score 
0-12 13-15 16

Trauma Score 
0-12 13-15 16

Discharged 1 . 0 0 1.19 1.30 1.50 2.43 1.50
Admitted - General Floor 1.50 1.29 1.50 3.25 2.09 1.90
Admitted - OR 0 0 2 . 0 0 2.50 4.20 1.80
Admitted - ICU 1 . 0 0 1.50 1.50 3.92 3.64 3.10
Admitted - Other 0 0 1.50 0 3.00 2.30
DOA 1 . 0 0 0 0 1 . 0 0 0 0

Expired in ED 2.33 0 0 6.55 0 0

Left ED AMA 0 0 1 . 0 0 0 0 0

Total Cases 9 27 154 39 82 349
Total Treatments 14 34 198 153 218 534
Average Humber Treatments 1.50 1.26 1.30 3.92 2 . 6 6 1.50



CHAPTER 5 

DISCUSSION

The first question of this study was concerned with the criter

ion-related and factorial validity of the Trauma Score index. The 

criterion used to evaluate the pretreatment Trauma Score was the 

Priority Rating. The Priority Rating had been in use by the EMS 

personnel for several years prior to the study. The two severity 

indices were measured at approximately the same time during EMS 

intervention and were expected to be correlated highly. There was a 

significant correlation between the pretreatment Trauma Score and the 

Priority Rating indicating criterion-related validity. However, the 

correlation for the ALS group was higher than that for the BLS group.

Since the two indices were correlated significantly, which would 

be the most appropriate triage tool? A triage index should be quickly 

and accurately scored. In terms of timely application, the Priority 

Rating, a three-point categorical scale, would be the quickest to 

score. Which, then, would be the most accurate predictor of outcome? 

The separate scores of the Priority Rating do imply outcome. For 

example, Priority One is partially defined in the EMS Standard Operat

ing Procedure Manual, as "delay in treatment will threaten life or 

function", and Priority Three as "a non-urgent condition which will 

require medical attention, but not immediate treatment".

For the total patient sample (n = 421), the Priority Rating had 

fewer false negatives (patient triaged as having minor injuries but 

ultimately resulting in hospital admission) than the pretreatraent 

Trauma Score, but slightly more false positives (patient triaged as 

having major injuries but discharged from the Emergency Department).

93
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However, when head and neck injured patients were analyzed separately, 

the percentage of false positives for the Priority Rating almost 

doubled (14% to 27%) , while those of the Trauma. Score only Increased 

by one percentage point (13% to 14%). Consequently, with head and 

neck injured patients, the Trauma Score may be a slightly more 

accurate predictor of outcome than the Priority Rating.

Hospital disposition was the criterion used to evaluate the 

post-treatment Trauma Score. There resulted a 5% false positive rate 

and a 4% false negative rate for the total patient sample. When only 

head and neck injuries were analyzed, the percentage of false 

positives increased to almost 8 %. As indicated earlier, the Priority 

Rating and the pretreatment Trauma Score had a higher percentage of 

false positives than the posttreatment Trauma Score. This was 

probably due to the Priority Rating and pretreatment Trauma Score 

being measured in the field prior to EMS treatment, while the post- 

treatment Trauma Score was measured just prior to the patients' 

admission to or discharge from the hospital.

Because the Glasgow Coma Scale comprises one-third of the weight 

of the Trauma Score, the percentage of false positives was expected to 

be higher for those patients with head and neck injuries than those 

without. This was verified not only for the pre- and posttreatment 

Trauma Score but also the Priority Rating. The high percentage of 

false positives for all three indices probably occured because of the 

volatile nature of head and neck injuries. Loss of consciousness, 

shock, and other injuries or symptoms could prematurely exaggerate 

the seriousness of a head injury. It has been suggested by the 

developers of the Glasgow Coma Scale that a more accurate triage of
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neurological injuries could be made several hours after the 

accident (Jennett and Teasdale, 1977). It appears that the validity 

of the Trauma Score and the Priority Rating is affected by the 

specific nature of the patient injury.

Another criterion used to evaluate the Trauma Score was the 

hospital utilization rate. The Trauma Score and the Priority Rating 

were found to be correlated significantly with hospital utilization 

rate. The posttreatment Trauma Score was correlated most strongly 

with the number of inpatient days, probably because of the proximity 

of the time of triage to hospital disposition. It was shown that 

as the triage score decreased (worsened), the number of days in the 

hospital increased.

A factor analysis of a subsample of Trauma Scores was conducted 

to test the factorial validity of the Trauma Score. The results 

indicate that the Trauma Score is comprised of two very distinct 

factors - the cardiopulmonary measures and the Glasgow Coma Scale. 

Previously it was reported that the false positive rate for the 

pretreatment Trauma Score for the patients with head and neck 

injuries was 14%. While a relatively high false positive rate is not 

as potentially damaging to patients as a high false negative rate, 

the increased cost and time spent on overtreating patients with minor 

injuries is a matter of concern to patients and health care providers 

alike.

Two psychometric properties of the Trauma Score which present 

problems should be mentioned. One problem with the Trauma Score is 

the level of the mean. Ideally, the mean value of a rating scale 

should approximate the actual midpoint (Saal, Downey, and Lahey, -
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1980). This restriction of range was reflected in the small standard 

deviation values of the subsample of Trauma Scores. All of the 

standard deviations of the cardiopulmonary measures of the subsample

were below .57, while the standard deviation values of the Glasgow

Coma Scale were above .6 6 .

Because of such psychometric problems with the Trauma Score,

the need for timely triage, and the volatile nature of head injuries, 

the Trauma Score may not be the most appropriate triage instrument 

for motor vehicle injuries. Because head injuries make up over 50% 

of the injuries incurred in auto accidents (Ryan, 1967) , the Glasgow 

Coma Scale may be utilized best as a separate measure. The Priority 

Rating could then be used as an additional and more general Index of 

injury severity.

The second question of the study asked whether the training level 

of EMS responder (Advanced Life Support or Basic Life Support) 

affected patient outcome. Because the patient sample was small and 

mortality rate only 2 % (26), hospital utilization was used as the 

patient outcome variable. The training level of the EMS responder 

did not affect significantly the resulting number of days in the 

hospital. Only the severity of patient injury, the covariate in the 

analysis, had a significant affect upon patient outcome.

Eisenberg, et al. (1980a) have reported the "failure" of BLS 

services in treating out-of-hospital cardiac arrest patients. A 

rapid response time to the initiation of definitive (ALS) care was 

the significant factor affecting patient outcome. Unlike trauma, the 

treatment of cardiac arrest patients is very clear-cut and the out

come almost immediate (life or death). The level of EMS training may
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have shown no effects with the trauma patients because the dependent 
variable, number of days in the hospital, is too long range and is 

subject to many intervening factors. For example, hospital admission 

policy, number of available beds, and inhospital iatrogenic compli

cations may influence the total number of days spent in the hospital 

regardless of the quality or type of prehospital care.

Because of the inadequacy of attributing the outcome of traumatic 

injuries to training level of EMS responder alone, the investigator 

analyzed the process and patient characteristic variables that 

previous research has suggested, or clinicians have generally assumed, 

to influence patient outcome. In this analysis, the dependent 

variable was hospital disposition (admission to the hospital or dis

charge from the Emergency Department). Over and above the effects of 

the initial patient Injury, the total time to hospital arrival best 

discriminated between those ALS patients who were admitted to or 

discharged from the hospital. This is contradictory to what 

Eisenberg et al. (1980a) found for cardiac arrest patients. They 

reported a significant increase in probability of survival for cardiac 

arrest patients if ALS treatment was initiated in the field within 

ten minutes of arrest.

For the BLS patients, however, EMS response time, Priority 

Rating, and patient age were found to be significant discriminating 

variables. This again contradicts Eisenberg’s findings because the 

data from the present study indicate that response time to the scene 

of the accident is critical to the admission or discharge of BLS 

patients. Eisenberg's data indicate that for BLS patients, total time 

to the hospital was the most critical variable.
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Other evaluators have commented on the difficulty of measuring 

the effects of individual components of an EMS system (Mullner and 

Goldberg, 1978: Sherman, et al., 1979). Because time emerged as such 

a strong discriminating variable for both BLS and ALS patients, the 

relationship of the different response times to patient outcome was 

examined.

As found in the previous analysis, the most critical time

variable for BLS patients was the EMS response time to the scene of

the accident. The low eigenvalue (.06) of the analysis, however, 

indicates that the resulting function is very weak in its ability to 

separate the two patient groups (admitted and discharged groups).

For the ALS patients, total time to hospital arrival emerged as

the strongest discriminating variable. It was shown that after the 

first ten minutes, the longer it took the patient to get to the 

hospital, the more likely he/she was admitted into the hospital. A 

similar trend was found for the ALS patients when the Trauma Score was 

categorized into minor, moderate and severe injuries; that is, regard

less of the severity of injury, the quicker the patient got to the 

hospital, the better his/her chances of being discharged from the 

Emergency Department.

It has been reported that for patients suffering cardiac arrest 

from all causes (including trauma), the duration of ALS care is the 

best prognostic indicator of patient survival (Szczygiel et al., 1981). 

In that particular study, duration of ALS care was defined as the 

amount of time from arrival of ALS to establishment of effective 

pulse. In the present study, total time to hospital arrival includes 

EMS response time to the scene, EMS time on the scene, and travel time
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to the hospital. The average response time and travel time to the 

hospital for the BLS and ALS providers did not differ significantly. 

However, a significant difference between BLS (14.02 min) and ALS 

(19.35 min) for average time on the scene was found. If total time 

to hospital arrival is indeed the critical variable in determining 

patient outcome, particularly for ALS patients, it is the time spent 

on the scene of the accident which should be decreased.

Because ALS providers do spend more time on the scene of the 

accident, presumably treating the patient, the treatments given to the 

victims were examined to determine if they had a measurable effect on 

patient Trauma Score. Because the Trauma Score may have improved 

because of the duration of time alone, partial correlation coeffi

cients were obtained controlling for the total time to hospital 

arrival. The partial correlation analysis indicated that the duration 

of time between the measurement of the pre- and posttreatment Trauma 

Score was not a determining factor in the change of score.

The results of the final research question indicate that BLS 

patients with pretreatment Trauma Scores below 16 and receiving 

splints significantly improved on the posttreatment Trauma Score. 

Splinting included arm and leg splints, backboards, and cervical 

collars. The ALS patients receiving oxygen, splints, bandages, IV 

medication, and EKGs significantly improved on theposttreatment Trauma 

Score. It was also shown that the patients with more severe injuries 

received, on the average, more treatments.

The relationship between EMS and patient outcome is a complex 

phenomenon and to expect an adequate explanation from statistical 

analysis alone may be inappropriate. Future studies would benefit
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from three methodological changes: 1 ) a longer data collection

period, 2 ) observational methodology to supplement statistical data, 

and 3) an appropriate triage instrument. Since the quality of 

emergency medical care is best evaluated by examining injured patients, 

a longer data collection period would increase the sample size and 

provide a larger number of seriously injured patients. Observational 

methods would be helpful in that outcome variables such as hospital 

disposition and utilization have confounding factors that are 

difficult to measure statistically. Such methods would also help to 

document the prehospital factors that contribute to needless delay in 

getting the patient to the hospital. Finally, a valid and reliable 

trauma index is needed to measure change in patient health status that 

is appropriate to both traumatic injuries and emergency situations.
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TRAUMA SCORE USED BY PRE-HOSPITAL AND 
EMERGENCY DEPARTMENT PERSONNEL

(Developed by Sacco, W.M. , Champion, H.R. and 
Camazzo, A.)

A. Respiratory Rate
Number of respiration in 
15 sec. multiply by four

B. Respiratory effort
Shallow - markedly decreased chest 
movement or air exchange
Retractive - use of accessory 
muscles or intercostal retraction

C. Systolic blood pressure
Systolic cuff pressure - either 
arm-auscultate or palpate

No carotid pulse
D. Capillary refill

Normal— forehead, lip mucosa or 
nail bed color refill in 2 sec. 

Delayed— more than 2 sec of 
capillary refill 

None— no capillary refill

E. Glasgow coma scale
1. Eye opening 

Spontaneous 
To Voice 
To Pain 
None

2. Verbal response
Oriented
Confused
Inappropriate words 
Incomprehensible words 
None

3. Motor response
Obeys commands 
Purposeful movement 
Withdrawn (pain)
Flexion (pain) 
Extension (pain)
None

Total GCS point (1+2+3)_______

3
2
1

2
"l

2"1

10-24 4
25-35 3

35 2
10 1
0 0

Normal 1

Shallow,or 0 
retractive

90 4

70-90 3
59-69 2

50 1
0 0

Normal 2

Delayed 1

None 0
Total 

GCS Points Score

14-15 5
11-13 4
8-10 3
5-7 2
3-4 1

Trauma Score 
(Total points A+B+C+D+E)
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EMERGENCY MEDICAL SERVICES REPORTING FORM

Responding Unit -------   - ---incident No.______________ .'Dele_____
Location Type . .. Complaint Received.

uj Incident/Location AddressS Time Dispatched (On Route)   Time Unit Arrived on Scene.
Patient Name   Aff*  Wgt.
Patient Address   _ Phone Number______
A-EMT's (Names) B-EMT's (Names).

aj It auto trauma, were seat belts used? Yes  No  Pint Responder Intervention;
o first Aid? Yes  No  Citizen CPR? Yes  No Public Sale tyCPR 7 Yes  No.
y Motor Vehicle Accident? Yes  No  Cardiac Arrest? Yes  No__
“ Primary Complaint,Mechanism ot Injury, Findings, etc; _____________________________________

Time
Level ot Consciousness
Blood Pressure
Pulse Rate
Respiration Rate
Pupils
Skin Condition
Breath Sounds8§ Pertinent Medical History to

e
o ----------------« Current Medical Ions___
n Medication Allergies __

Impression _________
Treatment _________
Hospital contacted by HEAR system? Yes  No__
MedicationOrdered Dose/Route Site/Time A-EMT MedicationOrdered DosefRoute SttefTlme A-EMT

a. Airway Procedure:________
m Defibrination: Time/Watt Secs.

EOA? Yes_ No. ET7 Yes. No. D2Uaak*Flow_
Hospital Communications: Radio Ctrannet 
EKG interpretation _______________

.Telephone .CKO
Communication Problems. 
Hospital Contacted ____

.SOP Used.
.Physician & R.N.

In your opinion, would a Basic Unit 
have been sufficient: Yes

Remarks, Notes, Other Treatment: .

-̂ Priority (Indicate 1,2, or 2).

No (circle one) A-EMT Signature.

£ Hospital Requested by Patient _______________________Hospital Transported to _______________________
® AmbuianceTransporilng(Unlt Identification Number)
0 Time Leaving Scene___________ Time Arrived at Hospital..... .
§ Paramedic Accompanied Patient? Yes______No
£ Was there a change In priority during the Incident? Yes_____ No______ Indicate ths change______________
1
a I,____________________________________________.refusedtransportationloappropriatehospltat/treatmenl.
P Witnessed hy
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EMS TREATMENT PATHWAY

Variables

EMS UNIT 
DISPATCHED

EMS UNIT ARRIVES 
ON SCENE

EMS UNIT LEAVES 
SCENE

EMS UNIT ARRIVES AT 
HOSPITAL

EMS Response 
Times

1. EMS time to 
scene

2. Time unit on 
scene

3. Travel time 4. Total time to 
to hospital hospital care

Severity of
Patient
Injury

Triage by EMT 
1. Pre-treatment 

Trauma Score 
(covariate)

Run sheet 
completed by EMT

1. Pt. Age
2. Body Area 

Injured

Triage by E.D. 
1. Post-treatment 

Trauma Score

Prehospital
Treatments

1. ALS Treatments
2. BLS Treatments

Patient 1. Post-treatment
Outcome Trauma Score

2. Hospital Utilization
3. Mortality Rate
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Appendix D
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E.M.S. MOTOR VEHICLE TRAUMA PROJECT DATA BASE 
___________ ABSTRACTOR'S DATA FORM____________
DATE OF E.M.S. RESPONSE:______________________

Time First E.M.T. Responder Dispatched(l): (In military time)

Time First E.M.T. Responder Arrived On Scene(2):

First E.M.T. Responder Response Time To Scene(3): 
    (Difference between 1 8  2)
Time Transporting Unit Dispatched(4):

Time Transporting Unit Arrived On Scene(5):
*   * _ __

Transporting Unit's Response Time To Scene(6): 
__________ _____ _ _ _  (Difference between 4 8 5)
Time Transporting Unit Left Scene(7):

Time Transporting Unit On Scene(8): 
  (Difference between 5 8 7)
Time Arrived At Hospital(9):

Time En Route To Hospital(10):
  ____ _____ ____ (Difference between 7 8 9)

Hospital Transported To:
1 C=J WBH/RO 4 C=3 MPH 7 1=J PROV 0 C=J OTHER
2 1=3 BOTS 5 C3 PGH 8 °  SJMH/P
3 1=3 CRITT 6 POH 9 1=3 WBH/T
Priority Level:
1 a  2 (=3 3 □
Was there a change in priority during the incident?
1 C3 YES 2 1=3 NO
If yes, indicate the change:
1 O  2 =  3 a
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Patient Age:
Patient Sex:
1 CD MALE 2 FEMALE
Intervention Prior To EMT Unit’s Arrival/First Aid:
1 1=1 YES 2 Q N O  NONE
X CD YES 2 CD NO EXTRICATED1 CD YES 2 =3 NO CPR
I CD YES 2 CD NO OXYGEN1 CD YES 2 CD NO BANDAGING
1 CD YES 2 CD NO SPLINTING1 CD YES 2 CD NO HEMORRHAGE CONTROL
1 CD YES 2 CO HO OTHER - IF YES:______________
First Aid Administered By:
1 CD POLICE 4 CD SUPPORTING UNIT
2 CD CITIZEN 5 CD AMBULANCE COMPANY
3 CD PHYSICIAN 6 CD OTHER:
Were Seat Belts Used?
1 CD YES 2 CD NO
Type of Motor Vehicles Involved:
1 CD YES 2 CD NO VEHICLE WITH MORE THAN 4 WHEELS (TRUCK,TRAIN)
1 CD YES 2 CD NO1 CD YES 2 CD NO
1 CD YES 2 CD NO

AUTOMOBILE or 4-WHEEL MOTOR VEHICLES 
MOTORCYCLE or 2-WHEEL MOTOR VEHICLES 
SNOWMOBILE

Basic Life Support Unit Response: 
1 CD YES 2 CD NO
BLS Treatments:
CD YES 
CD YES CD YES CD YES 
CD YES 
CD YES 
CD YES CD YES 
CD YES

CD NO
CDCD NONONONO

NONO
NO
NO

OROPHARYNGEAL AIRWAY
SUCTIONOXYGEN
CPRSPLINTING
BANDAGING
HEMORRHAGE CONTROL ANTI-SHOCK TROUSERS 
OTHER:______________

Hospital Contacted by HEAR System?
1 CD YES 2 CD NO
Hospital Contacted:
1 CD WBH/RO 4 CD MPH 7 CD PROV2 CD BOTS S CD PGH 8 CD SJMH/P3 CD CRITT 6 CD POH 9 CD WBH/T

OTHER
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Advanced Life Support Unit Response: 
1 CD YES 2 a  NO
ALS Treatments:
1 CD YES 2 a NO OROPHARYNGEAL AIRWAY PROCEDURE
1 i— >YES 2 Ed NO ESOPHAGEAL AIRWAY PROCEDURE
1 CD YES 2 CD NO ENDOTRACHEAL AIRWAY PROCEDURE
1 CD YES 2 CD NO SUCTION1 CD YES 2 CD NO OXYGEN
1 CD YES 2 Ed NO CPR1 CD YES 2 CD NO SPLINTING
1 CD YES 2 CD NO BANDAGING1 CD YES 2 Ed NO HEMORRHAGE CONTROL
1 a YES 2 CD NO ANTI-SHOCK TROUSERS
1 CD YES 2 CD NO IV1 i YES 2 Ed NO DEFIBRILLATION
1 id YES 2 CD NO MEDICATIONS ADMINISTERED
1 CD YES 2 CD NO OTHER:
Hospital Communications:
1 CD YES 2 C U  NO RADIO CONTROL
1 CD YES 2 C D  NO TELEPHONE1 CO YES 2 C D  NO EKG
Communication Problems:
1 CD YES 2 C D  NO
Hospital Contacted:
1 CD WBH/RO 4 CD MPH 7 CD PROV 0 CD OTHER
2 CD BOTS 5 CD PGH 8 CD SJMH/P3 CD CRITT 6 CD POH 9 CD WBH/T
E.D. Diagnosis:_________________________________________   ,
Patient Outcome:
1 CD RESTORE TO NORMAL ACTIVITY(Discharged and maintains normal living function)
2 CD TEMPORARY DISABILITY(Patient with good prognosis •* has loss of work, a temporary modification in daily activities, or may require physical therapy)
3 CD PERMANENT DISABILITY(Los5 of sense organ, limb, or loss of function or ability)
4 CD DEATH
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Initial Pre-Hospital Trauma Score (Completed By Fir3t EMT Responder)
Trauma Score Completed By:
1 £=3 ALS UNIT 2 CD BLS UNIT

Second Pre-Hospital Trauma Score (Completed By Second EOT Responder)
Trauma Score Completed By:
1 CD ALS UNIT 2 C=3 BLS UNIT

Emergency Department Trauma Score 
Trauma Score Completed By:
1 CD PHYSICIAN 2 □  NURSE
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Injury Type (E.D. Diagnosis)
l a  Minor Trauma2 a  Minor Trauma'with Fracture(s)
3 a  Major Trauma4 a  Major Trauma with Fracture(s)

Admission/Discharge
I D  Pt. Discharged 
2CD pt. Admitted to GF
3CD pt. Admitted to OR
4 a  Pt. Admitted to ICU5CD Pt. Admitted to ORTH
Body Area Injured
01CD Head/Neck 
0 2 a  Thorax 0 3 a  Abdomen 
0 4 a  Spine/Pelvis 0 5 a  Upper Limb 
0 6 a  Lower Limb 
07a  Head/Neck with other 
O B a  Thorax with other 0 9 a  Abdomen with other 
10a  Spine/Pelvis with other Hi— 1 Upper Limb with other 1 2 a  Lower Limb with other
Weather
i a  Sunny 
2 a  Clear 
— 1 Cloudy 4 a  fog BCD gain

6 a  Thundershowers 
7a  Snow
Day Of The Week
i a  Sunday 
2CD Monday 
3a  Tuesday 4CD Wednesday BCD Thursday 
6 a  Friday 
7 a  Saturday

6 Pt. refused EMS treatment or tran
7 Tt. left E.D. AKA8 Pt. DCA at scene9 Pt. DOA at hospital or in E.D.
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FACTORS ASSOCIATED WITH PATIENT OUTCOME 
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Emergency Medical Services (EMS) has become an important link in the 

treatment of motor vehicle trauma victims. This study attempted to 

identify and analyze prehospital factors that were associated with 

patient outcome. Advanced and Basic Life Support care, along with 

EMS process and patient characteristic variables, were examined to 

determine their effectiveness in Improving patient outcome. Patient 

outcome was measured in two ways, one, by the number of hospital days 

for admitted patients, and two, by hospital disposition for the total 

patient sample. In addition, the Trauma Score was analyzed to deter

mine its validity as a prehospital triage instrument. The Trauma 

Score, a severity of injury triage index, had not been previously 

field tested with motor vehicle trauma victims. Over a period of 

four months, a total of 1335 motor vehicle victims were treated and/ 

or transported by EMS to hospitals in a county in the southeastern 

region of Michigan. These victims constituted the subject population 

of this study. A statistically significant correlation between the
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two triage Indices - the pretreatment Trauma Score and the Priority 

Rating was found. The Trauma Score and the Priority Rating also cor

related significantly with hospital utilization rate. Several psycho

metric properties of the Trauma Score were found to be problematic. 

Because of the high incidence of head injuries in motor vehicle acci

dents, the volatile nature of such injuries, and the importance of 

rapid triage, it was suggested that the Trauma Score may not be the 

most appropriate triage instrument for this type of victim. The level 

of EMS responder did not affect significantly the number of patient 

days in the hospital. However, a discriminant analysis of patient and 

EMS process variables on hospital disposition resulted in the identifi

cation of three significant variables over and above the effects of the 

severity of injury. These three variables were: total time to hospital 

arrival, level of EMS responder, and patient age. When Advanced Life 

Support patients were analyzed separately, the total length of time to 

hospital arrival best discriminated between patient admission or dis

charge. Total time to hospital arrival was defined as the time the 

patient arrived at the hospital minus EMS dispatch time. The data 

suggested that regardless of the severity of injury, as the total time 

to hospital arrival increased, so did the percentage of hospital 

admissions for patients treated by Advanced Life Support providers.
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