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ABSTRACT

Summaries of research projects supported by the National Center
for Health Services Research (NCHSR) during 1977, under authority
of Section 1205 of the Emergency Medical Services Systems Act.
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FOREWORD

The National Center for Health Services Research is responsible
for administering a program of applied research directed specifically
at improving the effectiveness and efficiency of more than 200
regional Emergency Medical Services (EMS) systems which are being
established under Title XII of the Public Health Service Act.
Vigorous efforts at the Federal, State, and local levels are bringing
about significant changes in the ways in which emergency care is
delivered, and these new policies are matters of considerable public
interest.

The research community is being asked to test the assumptions
on which EMS policies are based, describe new options and their
probable consequences, and determine ways to measure the effects of
existing and alternative policies. Moreover, the results of EMS
research are required to be useful and timely, and must include
specific recommendations for improving system performance.

EMS systems are being established in a climate of increasing
concern about the costs of health care, and the research program
has had some success in stimulating new ideas about systems which
are designed to be affordable as well as effective. As EMS system
planners and managers gain greater appreciation of the value of
information obtained through well-designed research projects, we are
increasing our efforts to provide them with the results of these
studies intelligibly and promptly.

Gerald Rosenthal, Ph.D.
Director

September 1977
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Overview of Emergency Medical Services Systems Research Program

Introduction

Section 1205 of the Emergency Medical Services (EMS) Systems Act of 1973
(Public Law 93-154) and of the EMS Amendments of 1976 (Public Law 94-573)
authorize a program of research in "emergency techniques, methods, devices,
and delivery." Reports of these studies must "contain recommendations and

a plan of action for applying the results of the research .... to improve
the delivery of emergency medical services." The National Center for Health
Services Research (NCHSR), an agency of the Health Resources Administration,
is the DHEW organization responsible for administering this applied research
effort, and considers EMS research one of its most important programs.

Scope and Purpose

The EMS Systems Act and Amendments encourage the development of regional
systems intended to provide effective emergency services to everyone who

needs such care, and therefore the EMS research program focuses primarily on
ways to determine how effectively and efficiently each EMS system as a whole
is meeting these objectives, how well the elements which comprise the system
are functioning individually and collectively, and which changes in the system
are likely to produce the greatest improvement.

This focus distinguishes the EMS research program from a number of parallel

and complementary activities. For example, the Division of Emergency Medical
Services, Health Services Administration, promotes the establishment of EMS
systems, provides technical assistance to them, and monitors their compliance
with the provisions of the laws and regulations. This agency and its
constituents are an important group of users of research results, therefore,
but they do not themselves conduct formally-designed detailed investigations.
The National Institutes of Health carries out both clinical and biomedical
research on many of the illnesses and injuries for which EMS systems provide
initial care. Investigations into the causes and treatment of myocardial
infarction (National Heart, Lung, and Blood Institute), trauma and burns
(National Institute of General Medical Sciences), and central nervous system
injuries (National Institute of Neurological and Communicative Disorders and
Stroke), for example, produce essential information for improved emergency
medical care. Biomedical and clinical research programs are designed to
increase the fund of medical knowledge, however, and are not directly concerned
with the significant problems surrounding the organization, financing, manage-
ment, or evaluation of the systems which provide emergency services. Legislation
which established the National Center for Health Services Research (NCHSR),
Sections 304 and 305 of the Public Health Service Act, authorizes research,
evaluation, and demonstration projects concerning the accessibility, accepta-
bility, planning, organization, distribution, technology, utilization, quality,



and financing of health services and systems generally. A number of investiga-
tions of the relationships and conflicts between EMS systems and other health
care delivery programs are being supported under NCHSR's general activities,
but studies which focus on the direct effects of those service activities which
are specified in EMS legislation constitute the categorical EMS research
program and are described in this document.

In summary, the EMS research program established under Section 1205 consists of
investigations designed to describe, explain, and predict the performance of
EMS systems and their components, and to prescribe necessary improvements.

The product of this research is valid and useful information needed by planners,
policymakers and other health programs. The Division of EMS needs these
findings to carry out its responsibilities for technical assistance, project
monitoring, and disseminating information. When the efficacy of diagnostic and
therapeutic devices and procedures has been established through biomedical and
clinical investigations, the EMS research program examines their effectiveness
and their costs in existing service systems. The research program also
identifies issues surrounding the organization, management, and financing of

EMS systems which may impinge on other health care concerns (e.g., cost-
containment, assessment of quality of care, malpractice), so that these problems
can be pursued by NCHSR.

Approach

The information produced through the EMS research program must be both
believable and useful, and therefore it is essential that:

(1) The research projects are designed and conducted according to
accepted scientific principles, with proper attention to
reliability, validity, and generalizability. The results of
these investigations are intended to replace the existing fund
of anecdotes and expert opinion; they are used to recommend the
allocation of large quantities of public resources, and therefore
both the research results and the data and methods on which the
results are based must be verifiable and open to public and
scientific scrutiny.

(2) The findings include plausible reasons for believing that
improvements in system performance will result from the changes
recommended. It is difficult to determine causal relationships
in studies of this sort, but hypotheses can be formulated and
tested and theoretical frameworks can be employed to relate the
results to other investigations.

(3) Whenever possible, the studies are conducted, or the results
tested, in operating service systems so that unexpected obstacles
and unanticipated consequences can be identified and realistic
solutions proposed.



(4) The results are disseminated promptly and widely, to administrators
and planners as well as to other investigators.

Objectives

Better evaluation methods and measures are essential if we are to determine
the extent and quality of emergency care being provided at present, and to
recommend methods to improve system performance. At this stage in the
development of a national network of EMS systems, the objectives of the EMS
research program are to:

(1) Develop reliable and valid measures of system input, process,
and output which can be used to evaluate and compare system
and subsystem performance.

(2) Test these measures in operating EMS systems, to insure that
their use is feasible, acceptable, and economical, and that
they are sensitive and specific enough to reflect important
differences in system organization and administration.

(3) Use these measures to evaluate and compare different EMS systems
and components, identify and describe those factors associated
with greater effectiveness or lower costs, and develop plausible
reasons or testable hypotheses concerning the differences
discovered.

(4) Recommend and justify changes in EMS policies, or in system
configuration, administration or financing, which will improve
the responsiveness and quality and decrease the costs of providing
emergency care.

Immediate Research Concerns

The program concentrates on evaluative research, including analyses of the
performance of systems and their components, and on the development and
testing of pertinent measures. The primary purpose of all EMS systems is

to provide appropriate care in life-threatening medical emergencies, and
therefore it might seem that research efforts could be 1imited to direct
comparisons of the effectiveness of different systems or different components.
Without better measures of system inputs, processes, outputs, and boundaries,

however, attempts to judge one system against another produce ambiguous and
misleading results:

o Input measures must consider not only system resources (such as
ambulances or burn centers) but also descriptors of the number
and the status of patients who are cared for. Emergency victims
are characterized less by the kind of medical problem than by its
urgency, and therefore it is essential that a reliable index of
severity be developed so that differences in the case-mix of
different systems can be considered.



o The management of critical medical emergencies requires not only
that diagnosis and treatment be correct, but that care be given
promptly and often in a prescribed sequence. Detailed descrip-
tions of proper treatment plans, often arranged as treatment
protocols or algorithms, are being designed and tested. Measures
of the process of care can be estimated in terms of compliance
with these algorithms, and both the speed and the quality of care
given to different patients, in the same and in differnt EMS systems,
can then be evaluated.

o The effectiveness of emergency services in terms of clinical outcomes
cannot be estimated accurately at this time, since the 1ikelihood of
survival and full recovery following critical emergencies often depends
on the quality of in-hospital and convalescent care. The medical
emergency stage of a life-threatening 11lness or injury could arbitrarily
be considered to have ended when definitive treatment begins and speed
of response is no longer an overriding concern. Measures of the patient's
condition at one or several points during the hospital course and at
discharge can be used as intermediate or proximate outcomes when they can
be shown to be adequate predictors of the end-results of care.

o Different EMS systems view the boundaries of their responsibilities
differently, in terms both of the authorities shared with other agencies
and of the clientele to be served. Most of the patients managed by EMS
systems are not in immediate danger of death or serious disability;
there is considerable disagreement concerning proper standards to
evaluate the performance of EMS systems as "convenience clinics," and
systematic procedures for obtaining consensus are needed, to insure
that public expectations as well as professional opinions converge in
these standards.

Difficulties

The continuation and expansion of this EMS research effort faces a number of
obstacles, among which the following are noteworthy:

(1) There are very few experienced investigators available to design
studies of acceptable scientific merit, and fewer yet who have
access to appropriate sources of data and adequate settings for
field testing. In addition, EMS research solicits applied studies
which can lead directly to changes in policies or in organization;
many investigators tend to be cautious and conservative, and worry
that their efforts may be applied to policy decisions prematurely.

(2) Emergency medical care is a dramatic, fast-moving field, and
attracts action-oriented, "can-do" people who are impatient with
the researcher's need for accurate data and detailed records.

Many of the most critical decisions in the management of an
emergency patient must be made quickly and must be based on
incomplete information. Decisions such as these are difficult to
defend objectively, and therefore are particularly troublesome
subjects for conventional retrospective quality assessment methods.



(3)

(4)

(5)

Summar

National concerns about the rising costs of health care are
important to researchers, but have not yet attracted the
interest of most EMS system planners and managers, who are
providing a service which society clearly values highly.
Administrators rank increases in system efficiency and
productivity far below accessibility and quality of care as
EMS program objectives, and new devices are welcomed enthusi-
astically, whatever the costs.

It is often difficult to identify all of those who are directly
responsible for each of the steps in providing emergency medical
services. EMS systems are not widely accepted and financed as
public services, and many of the resources used by these systems

are not under the direct control of a designated manager. Clinical
care for individual patients is provided by a variety of pro-
fessional and paraprofessional personnel, following different
procedures and responding to different pressures and authorities.
The emergency phase of an illness or injury blends almost imper-
ceptibly into the definitive and restorative phases, responsibilities
for prescribing and administering treatment change subtly, and
clinical imperatives shift from the maintenance of 1ife to the less-
ing of disability. An investigator finds it exceedingly difficult
to discern the operating rules of the system and to gain access to
all necessary data, and must be especially meticulous in obtaining
and evaluating information acquired from different sources.

EMS systems respond to any type of medical emergency at any time.
Life-threatening events are relatively uncommon occurrences in a
community, and therefore investigators must screen large amounts
of data to find items of interest. Information-gathering systems
designed to meet management specifications are seldom adequate to
meet an investigator's needs for accurate and complete data, but
EMS personnel are understandably reluctant to collect additional
information to be used primarily for research. It is difficult
for a researcher to defend the value of a sophisticated informa-
tion system which will be of no immedidate direct benefit to the
service provider, but without good data an investigator cannot be
certain that his findings are reliable and his recommendations
useful in other systems or other emergency conditions.

During recent years, planning for emergency services has been based on models
of ideal systems, under the assumption that components which later were shown
to be ineffective, duplicative, or non-productive could then be eliminated.

In the face of growing concerns about the increasing costs of health care,

EMS system planners will soon be faced with the need to choose between alterna-
tive uses of EMS funds and personnel. They will also be required to defend the



allocation of resources for emergency care rather than for other necessary
health and social programs; EMS system imperatives will be scrutinized,
criticised, and revised. EMS research is intended to produce evidence which
can help policymakers at national and local levels make these difficult and
unpopular choices. Summaries of the investigations in progress are being
distributed widely to stimulate further research in this extremely important
and challenging field, to solicit the help of system managers in providing
new research settings, and to describe the purposes and the value of these
studies to policymakers. Principal investigators will be glad to provide
further details about their projects to anyone interested, or inquiries can
be directed to:

National Center for Health Services Research
Attention: EMS

Center Building

3700 East-West Highway

Hyattsville, Maryland 20782



TITLE: Analysis and Therapy of Life- GRANT NUMBER: 5 R18 HS 01833
Threatening Emergencies

GRANTEE INSTITUTION: Professional Staff Association of Los Angeles County
Harbor General Hospital

PRINCIPAL INVESTIGATOR: FUNDING LEVEL: $ 91,091 FY 77
$100,085 FY 76

William C. Shoemaker, M. D.

Chief, Acute Care Center

Harbor General Hospital

1000 West Carson Street TOTAL PROJECT PERIOD: 6/30/76-
Torrance, California 90509 6/29/78
(213) 328-2380, x 1308

SIGNIFICANCE:

The first purpose of this study is to develop criteria for adequate
resuscitation of patients suffering life-threatening medical catastrophes
arising outside, as well as within, the hospital. The criteria are

based on clinical and physiological data that are available at the bedside
for decision-making. Second, the project is developing a protocol describ-
ing the steps required for optimum resuscitation and subsequent care of the
emergency victim. Finally, a measure of the severity of illness will be
created for use in emergency conditions. This index of the severity of
illness must be relevant to an important outcome measure, such as survival
from an acute life-threatening problem, the rationale being that if the
monitored value of a physiologic variable can be related to mortality or
survival, it can be used to evaluate both the outcome and the process.

That is, the capacity of the severity index to predict outcome will be
tested by prospective studies. If successful, it will be used to monitor
the adequacy of the process of medical care in the emergency situation.

The index must be suitable for use at the bedside during acute illness and
emergency conditions to aid in clinical decision-making at times of crisis.
The project attempts to develop criteria for, and ultimately design, a
protocol or patient care algorithm for acute life-threatening problems,
beginning at the Emergency Department but ultimately extending to both
prehospital resuscitation by paramedics and in-hospital catastrophes. If
successful, these protocols will replace the present fragmented and sometimes
haphazard approach to resuscitation and critical care with one which proceeds
systematically, according to priorities determined by mortality-morbidity
statistics and by a physiologic index of severity based upon measurements
derived from monitoring cardiorespiratory function.

In essence, the program is directed toward more expeditious and more effective
resuscitation guided by presently available monitoring methods and knowledge



William C. Shoemaker, M.D.

of the relative effectiveness of alternative types of therapeutic approaches
as well as specific therapy. This information will be of practical importance
to Emergency Departments and ICUs where most of the acute crises are or should
be cared for.

It is judged that at least half of the estimated 700,000 annual deaths from
acute emergencies could be prevented. This investigation explicitly addresses
this issue, the reduction in mortality and morbidity of acute life-threatening
emergencies which can arise through improving the medical care process.

The second valuable product of the project will be a severity index derived
from monitored cardiorespiratory variables which are weighted according to

the capacity of each variable to predict survival or death. This product will
be applicable in any Intensive Care Unit or Emergency Department where complete
cardiorespiratory measurements can be obtained.

The system for physiologic evaluation can also be used to assess the relative
effectiveness of alternative treatment methods, and establish their value
for individuals or groups of patients.

PROJECT DESCRIPTION:

Briefly, the study aims: (a) to develop criteria for resuscitation of
patients entering the Emergency Department; (b) to develop a decision logic
for the steps in resuscitation; (cg to test this treatment protocol
prospectively; and (d) to extend the protocol to include care given in the
Intensive Care Unit as well as the Emergency Department.

The research setting is an 800-bed County Hospital which is run by a full-
time medical school faculty and a large resident staff.

The study design involves one clinical service that uses the algorithm and
two services that serve as controls. There is no cross-over of residents
between these services. Patients are allocated to each service on a daily
basis; i.e., from 0800 on one day to 0759 on the next day, all surgical
emergencies are seen by the Green service, the following day they are seen
by the Yellow service, and the third day by the Orange service, and so on
in this sequence.

Initially, resuscitation is monitored by simple means, but the number and
type of physiologic monitoring measures increases rapidly in accordance with
specific criteria determined by process and outcome measures.

Process Measures

An algorithm was developed from data obtained by physiologic monitoring using
an intracardiac catheter to measure pressures and blood volume. Using the
last available data set, this algorithm was able to perdict outcome in 94%

of a series of 113 critically i11 patients. The algorithm is now being tested
prospectively and will be used as a measure of the severity of illness; that

is, the probability of death is considered an index of the severity of the
critical illness.

8



William C. Shoemaker, M.D.

PROGRESS :

1. A one-page algorithm for initial resuscitation (first 30 min.) was
revised and is now being tested prospectively as described above.

2. A predictive index was designed and is now being tested as
described above.

3. A therapeutic index based on the predictor is being developed.

4. Records of all emergency patients entering the ED in the past
three months have been reviewed, and form a baseline for
subsequent evaluations.

PUBLICATIONS :

W. C. Shoemaker, C. Pierchala, P. Chang, D. State: Prediction of outcome
and severity of illness by analysis of the frequency distributions of
cardiorespiratory variables. Crit. Care Med. 5:82, 1977.

W. C. Shoemaker, F. S. Montgomery, D. H. Elwyn, H. Levin, A. I. Rosen:
Early prediction of death and survival by prospective analysis of cardio-
respiratory variables in postoperative shock patients. In: Current Topics
in Critical Care Medicine, Vol. 2, p. 44-59. Basel, S. Karger, 1977.

P. Chang, M. H. Weil, L.D. Portigal, W. C. Shoemaker: Prognostic indices
and predictors for patients in circulatory shock. In Press.

M. M. Shabot, W. C. Shoemaker, D. State: An advanced data acquisition system
for hemodynamics and 02 transport variables at the bedside of critically i1l

patients. In Preparation.

W. C. Shoemaker, P. Chang, R. Bland, L. Czer, M. M. Shabot, D. State:
Cardiorespiratory monitoring in postoperative patients: I. Prediction of
outcome and severity of illness. In Preparation.

W. C. Shoemaker, P. Chang, R. Bland, L. Czer, M. M. Shabot: Cardio-
respiratory monitoring in postoperative patients: II. Quantitative indices
as guides to therapy. In Preparation.

W. C. Shoemaker: Cardiorespiratory patterns in various types of shock and
their therapeutic implications. International Shock Symposium, University
of Arhus, Denmark, May 10-12, 1977. In Press.



TITLE: Assessing Emergency Systems GRANT NUMBER: 1 R18 HS 02467
Quality: Method Development

GRANTEE INSTITUTION: Regents of the University of California, Los Angeles

PRINCIPAL INVESTIGATOR: FUNDING LEVEL: $154,473 FY 77
$124,145 FY 76

Sheldon Greenfield, M.D.
Assistant Professor of Medicine and
Public Health
University of California, Los Angeles TOTAL PROJECT PERIOD: 6/30/76-
School of Medicine 6/29/78
Room 73-274, Center for Health Sciences
Los Angeles, California 90024
(213) 825-7578

SIGNIFICANCE:

Increased expenditures in Emergency Department medicine are the result of
several related developments: the proliferation of Emergency Department
training programs, the increase in the numbers and technical capability of
Emergency Department personnel, and the increasing numbers of patients turning
to Emergency Departments for care. In light of the magnitude of these develop-
ments, it is important to justify the expenditures. Moreover, given our
current political and social climate, which is calling both for accountability
of physicians and for cost control, with no sacrifice in quality, it is not
surprising that the quality of the care provided in these facilities has been
questioned.

Yet, the Emergency Department has generally been neglected in any attempts to
assess the quality of care being provided due to the large volume of patients
that seek medical care there, the differences in emergent and non-urgent
patients, difficulty in follow-up, and the concept that the Emergency Depart-
ment should serve only to stabilize patients rather than to render definitive
medical care. While it is essential to assess the quality of care provided

in these settings, there are very few data about the validity and reliability
ofivarious techniques of quality assessment applied in this type of health care
unit.

This study is designed to develop and test Criteria Mapping, a technique based
on branching logic for evaluating the process of patient care through chart
audit. The investigators are comparing Criteria Mapping to the most commonly
employed method for evaluating process, the criteria list, to see which method
better measures the care, according to the external standard of health outcome.

In the criteria list method, a standard list of things to be done to or for

all patients with a specific diagnosis is set up. These lists are usually
either so general as to provide little indication of the actual quality of
patignt care rendered, or so detailed and extensive that they require the
physician to perform many tests and other clinical procedures not warranted
for every patient. Thus the physician may do just those appropriate procedures
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for that patient, and yet have a low score for not complying with the whole
list. For example, a 28-year-old-patient with chest pain due to a cold
requires a different workup and treatment from a 63-year-old patient with
stabbing chest pain and a prior history of a heart attack. The same 1ist
cannot be applied to the care of both patients.

Criteria Mapping, in contrast, organizes criteria for good care according to
the specific patient characteristics that should prompt specific medical

action on the patient's behalf. This organization of the criteria allows

for evaluation of the specific care received by any patient with a given
disease or chief complaint. Evaluation of care by Criteria Mapping, therefore,
is expected to reflect the most important elements of patient care in an
emergency setting: i.e., the quality of the decisions and actions taken under
significant time constraints.

The results of this study are expected to demonstrate that Criteria Mapping
provides an accurate evaluation technique for Emergency Department settings.
Specifically, a Criteria Map for patients with chest pain/cardiac disease
will be thoroughly evaluated and available for use by the end of this project.

In general, quality of care assessment techniques can be used to provide
information on two different levels of generality. 1) Within a given emergency
facility, this information may be used to identify problems in quality of
patient care rendered, and to initiate corrective action to improve such process.
On this level, the technique is especially useful in any Emergency Department,
be it a university hospital with residency training programs or a community
hospital. Assuming appropriate corrective action, the ultimate benefit of
improved care accrues to the future patient. 2) Comparative evaluation may be
undertaken. The results of quality assessments may be assigned value for policy
decision-making in terms of resource allocation or certification.

PROJECT DESCRIPTION:

This research focuses on developing feasible, valid measures for assessing the
quality of care rendered to acutely i11 patients, with primary attention to
comparing two different methodologic approaches to this objective in the
Emergency Departments of two hospitals, UCLA, a university teaching hospital
staffed by house officers, and Santa Monica Hospital, staffed by full time
private physicians.

As explained earlier, two different evaluation techniques are being studied:
Criteria Mapping and the criteria 1ist method. Both techniques require
specification of the "process" of care -- a series of statements, called
criteria, specifying what should be done for patients. (The techniques,
however, differ markedly in the manner in which criteria are organized.)
Compliance with a criteria set is determined by examining the medical records
of patients, resulting in a score for the care the patient received.

A meaningful comparison of scores allowed by each evaluation technique is
possible only by correlation with an external standard. In this project, the
external standard is the "outcome" or result of the care: whether the patient
improved, died, had to return to the hospital, etc. Thus, if the criteria
map :c?res the process as "good," the outcome of the patient should also be
ugoo !
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Sheldon Greenfield, M.D.

The study is currently focused on patients who come to the emergency room
with the chief complaint of "chest pain." Outcomes have been selected for
two subgroups of patients, depending upon whether the patients were
admitted to the hospital or discharged, following the emergency room visit.

This simple outline of the study omits much of the research plan. For
instance, obviously the outcome depends on many other factors than the

process of medical care (i.e., patient's attitude, the natural course of the
disease, etc.). Careful attention has been paid to selecting outcomes which
can be influenced by good medical care; patient characteristics such as age
and prior medical condition are stratifying variables to be entered in
analysis of the data. Moreover, medical records must be checked for selective
bias against either evaluation method, and for reliability of recorded process
against actual process. Reliability testing of medical record abstractors is
another necessary precaution.

PROGRESS :

An extensive criteria map and comparable criteria lists have been developed

to evaluate the diagnosis and management of patients who present to an
emergency room with chest pain. Each criteria set -- map and 1ists -- has been
approved by a panel of local physicians including practicing cardiologists,
family physicians, and university-hospital-based cardiologists.

Outcomes of discharged patients are being assessed by means of interview,
questionnaire and EKG in the patients' home, between 48 and 120 hours after
their visit to the Emergency Department. These devices are intended to measure
outcomes such as missed diagnoses of serious disease symptom relief, and
satisfaction with emergency room care. The home interview and satisfaction
questionnaire are available in both English and Spanish.

Outcomes on admitted patients are collected by data abstract from the patient's
medical record. These outcomes include necessary vs. unnecessary admission,
accuracy of the diagnosis, and mortality in certain subgroups of patients.

Data collection on these variables is now beginning, following pilot testing
of all data collection instruments.

DISSEMINATION :

A preliminary study, completed before the onset of this grant, has been
accepted for publication in the journal, Medical Care. Unlike the current
study, it does not compare results to the list method nor does it include
hospitalized patients.

12




TITLE: Assessment of Quality of GRANT NUMBER: 5 R18 HS 01958
Emergency Care

GRANTEE INSTITUTION: University of Miami

PRINCIPAL INVESTIGATOR: FUNDING LEVEL: None FY 77
$191,022 FY 76
Bernard S. Linn, M.D. $186,508 FY 75

Assistant Professor Surgery

Veterans Administration Hospital

1201 N.W. 16th Street TOTAL PROJECT PERIOD: 6/30/75-
Miami, Florida 33125 6/29/77
(305) 324-4455 x 3512

SIGNIFICANCE:

Due to increasing public interest and recent legislation, the development
and institution of methods for assessment and assurance of quality of health
care have become priorities for the medical profession. Unfortunately, in
spite of the obvious need, there is still 1little available in the way of
widely applicable and acceptable operational systems for measurement and
assurance of quality of emergency medical care. The Emergency Care Project
is attempting to develop such a system for evaluating the quality of medical
care delivered to burn and vehicular injury patients in three regions of
Florida. A particularly desirable feature of this project lies in the fact
that it takes severity of the patient's injury into account and therefore
may result in a method to compare quality of care delivered to different
populations.

PROJECT DESCRIPTION:

The objective of this project is to develop a feasible, reliable, valid and
acceptable system for assessing the quality of care rendered to patients with
traumatic emergencies. This project involves testing the reliability and
validity of an instrument for assessment of care that was developed in a
previous project, supported by the Florida Regional Medical Program. Quality
of care assessments are based on a sample of the data collected on all burn
and vehicular injury patients coming to the emergency rooms and admitted to
one of four hospitals (representing the four categories of EMS facilities in
three Florida cities (Orlando, Jacksonville, and Miami).

An additional hospital in the Orlando region has been added due to a reorganiza-
tion of one major hospital, which created a satellite institution to care for

a portion of its patients. The data collectors are nurse clinicians. Data
collected on all burn patients and on admitted vehicular injury patients
include: a) demographic; age, sex, and race, b) diagnostic; details on onset,
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transport, prior treatment and clinical findings, c) management; procedures
and medications. In addition all diagnoses, procedures, and complications are
coded and entered on a clinical coding sheet and an abstract of the medical
record is prepared by the nurse clinician for each admitted patient which
summarizes the patient's hospital course.

The reliability of data collectors is tested by having data collectors in each
city completely recode and reabstract samples of their own cases at 6 month
intervals (test-retest) and of each other's cases (interrater). Simple counts
of registry and coding discrepancies are computed for both test-retest data
and interrater data. In addition, six physician evaluators compare two
abstracts from the same patient and assess the degree of clinical disparity
along several parameters on a 5 point scale. As an additional reliability

check for burn patients only, the data collector and the physician independently
estimate the percent body surface area (BSA) and percent full thickness burn on

the same patient at the same time.

The Quality of Care Index is based upon assessments by trained physician
raters concerning expected and observed outcomes of patients in the study
hospitals. Raters use abstracts of process and outcome data recorded by
nurse clinicians. Abstracts provide data from the first 24 hours post
admission for rating expected outcomes, and the rating of actual (observed)
outcomes is based upon the entire course of hospitalization. The expected
and observed ratings are compared for each patient and from them a new

score is computed as the index of quality of care for that patient. This
numerical difference between observed and expected outcome ratings reflects
the magnitude of the difference between number and severity of observed and
expected complications. Hence, the higher numbers reflect increasingly poorer
results than expected. These results are independent of severity of illness,
which has already been taken into account by the physician rater in the form
of a prognostic judgement based upon clinical abstract.

Reliability of the raters is being assessed in two ways: 1) a test-retest
comparison where the rater assesses the same patient at a later time on both
expected and observed outcomes and 2) an interrater comparison where raters'
evaluations of each patient on each item and on the index score are compared.
The validity of the quality of care index will be tested against a separate
global assessment of each patient made by the physician rater.

PROGRESS :

1) By December 1976, 3301 burn patients (380 admissions) and 1292
admitted vehicular injury patients were registered.

2) A system for coding and storage of all registry data on magnetic
tape has been developed, revised and is in full use.

3) A special manual of instructions for physician raters has been
prepared and all raters have been trained. There are 7 raters.
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4) A1l planned reliability and validity checks for data collectors and
raters are ongoing.

DISSEMINATION OF RESEARCH RESULTS

Presentations related to this project are as follows:

B.S. Linn, J. Smith, and J. Langson. Vehicular Injuries in the Elderly.
Presented at 28th Annual Scientific Meeting of the Gerontological
Society, October 26-30, 1975, Louisville, Kentucky.

B.S. Linn, J. Smith, S. Nickell, and S. Stephenson. Using a Trauma
Registry of Evaluation of Quality of Care. Presented at 103rd APHA
Annual Meeting, November 16-20, 1975, Chicago, I1linois.

J. Smith, J. Civetta, J. L. Lester et al. A Simple Coding System for

Traumatic Injuries. Presented at 104th APHA Annual Meeting,
October 17-21, 1976, Miami Beach, Florida.

15



TITLE: Clinical Algorithms for EMT GRANT NUMBER: 1 R18 HS 02418
Performance Assessment

GRANTEE INSTITUTION: Trustees of the University of Pennsylvania
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SIGNIFICANCE:

The overall objective of the proposed research is to provide a mechanism
for upgrading the performance of emergency medical technicians (EMT's)

and, thereby, to improve pre-hospital care for victims of emergency
accidents and illnesses. It has been shown that proper intervention in the
first few minutes following an accident or illness can be the difference
between 1ife and death or disability for the patient. In the case of heart
attacks, a patient must be resuscitated within 4-6 minutes of a cardiac
arrest. For a victim of an automobile accident, improper handling can result
in permanent and total paralysis. The training and performance of EMT's is
therefore crucial to the well-being of the general public, since anyone at
any time can become an accident victim.

To accomplish the above objective, this study is developing and implementing
clinical algorithms to be used by EMT's when monitoring and treating patients.
Clinical algorithms are decision-trees with branching logic based on standard
treatment procedures.

The results of this research have implications for several levels of personnel.
For policymakers, the results will enable them to: a) make better and more
meaningful assessments of the quality of care delivered by EMT's; b) determine
system effectiveness in terms of dollars and efforts via analysis of training
and refesher training programs; and, c) pinpoint strengths and weaknesses in
the emergency medical services delivery system. For instructors and for EMT's,
the project will permit more appropriate and structured training. For the
general public, the project will result in improved pre-hospital care.

PROJECT DESCRIPTION:

The project is designed to develop clinical algorithms to serve as a teaching
tool and guide to Emergency Medical Technician (EMT) field performance. The
evaluation mechanism, clinical algorithms, will be developed by a phased
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process. A cardiac algorithm set will serve as a model for initial develop-
ment, testing, and validation; subsequently other emergency clinical algorithms
will be developed, tested and validated based on the process set out in

Phase I. The cardiac algorithm validation process involves a "panel of

experts" approach; the set was developed by an interdisciplinary group locally,
with structured review and input by national consultants. Following develop-
ment, the cardiac algorithm set is to be pilot tested prior to large scale
implementation. Data validity procedures and quality checks have been developed
- and will be pilot tested.

To date, the algorithm set has been completed and reviewed. The pilot test has
begun; its functions are: 1) to collect baseline data for experimental design
purposes; and 2) to test the developed data collection and validation tools

and integrate necessary changes. EMT-Paramedics are currently being trained
with the cardiac algorithm set and data collection and validation will follow.
Data recorded on the instruments and forms will then be analyzed to yield a
compliance score.

As previously mentioned, Phase II will follow the research design developed
during Phase I and will test clinical algorithms for other emergency conditions
such as trauma or drug overdose. During the final phase, analyses will be
conducted to identify relationships between selected background and experiential
characteristics of EMT's and their performance. Resulting algorithm compliance
data will be used in the development of structured refresher training. Alterna-
tive refresher training approaches will be tested by analyzing changes in

EMT performance over time, to identify the approach which yields the greatest
impact on performance.

PROGRESS :

Since the project was funded on July 1, 1976, the following tasks have been
completed:

1) Development of Sample Algorithm

Cardiac algorithms designed to address eight arrhythmias have been
developed by local staff and reviewed by a panel of national
consultants.

2) Development of Data Validity Procedures

Several methods were developed to assess field performance; the
forms are described under Task #3 below.

3) Development of Cardiac Algorithm Forms

In developing the cardiac algorithm set, several data collection
instruments were developed: a treatment checklist form completed
sequentially by EMT's; standard run report form completed by
EMT's; and sequential treatment procedures as reported by EMT's
completed by physicians at the base hospital.
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4) Pilot Test and Collection of Baseline Data

A two-month pilot test with four Mobile Intensive Care Units
(MICU's) to collect baseline data was completed.

5) Development of Compliance Measurement Model

Several discussions with personnel at the National Board of
Medical Examiners and other consultants provided plans for
quantifying cases toward the development of a compliance model.

6) Assessment and Revision of Algorithm

The algorithm set was revised based upon two national surveys.

In addition to the above tasks, a literature review of the management of
cardiac emergencies was completed and annotated abstracts developed.

Two major EMS system changes have occured as a result of this project: 1)
EMT's are now required to call into a base hospital to communicate with
physicians regarding cases involving defibrillation or the administration of
drugs; and 2) a proposal has been made by the Fire Department to upgrade all
fire rescue units (EMT-I) to the MICU (EMT-II) level through extensive
training and refresher training courses.

DISSEMINATION OF RESEARCH RESULTS:

L. Cole, J. Sims, S. Otterbein, R. Staroscik, and J. Morganroth. "Clinical
Algorithms: An Improved Technique for EMT Performance Assessment," to be
presented at the American Public Health Association 105th Annual Meeting 1977.

L. Cole, J. Sims, R. Staroscik, J. Morganroth and G. Cayten. "Pre-hospital
Coronary Care: The I1lusion of Consensus," to be presented at the University
Association for Emergency Medical Services Annual Meeting, May 1977.

L. Cole, "The Use of Algorithms in Evaluation of EMS Training and Manpower,"
presented at National EMS Evaluation Symposium, New Orleans, January 1977.

Cited in Emergency Care News, "Advanced/Basic Care Among $4 Million Research
Targets," November-December 1(12):1, 1976.
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SIGNIFICANCE:

Perhaps the most effective procedure which should be carried out by

emergency medical service workers is cardiopulmonary resuscitation (CPR).
Victims of heart attacks or other emergency conditions which produce cardiac
arrest can often be saved if heart and respiratory function can be maintained
at a level sufficient to forestall death until definitive treatment can be
instituted. In CPR, the rescuer combines forcible compression of the chest

to stimulate heart action with mouth-to-mouth administration of oxygen. There
is no question that many persons owe their lives to this procedure, as it

is presently performed. It is likely, however, that there are ways of improving
the procedure, or improving the methods by which rescuers are trained, so that
even more lives would be saved. Clinical experts have frequently observed that
the procedure itself often produces injuries; damage to ribs or internal organs
is often noted. This study will attempt to shed 1ight upon the "complications"
of CPR. Such complications fall into two categories: some are considered
preventable but others are not only unavoidable but necessary, since they
provide evidence that the CPR was administered with sufficient vigor to
accomplish its purpose.

PROJECT DESCRIPTION:

Working through the office of the Medical Examiner and hospital emergency
services in Miami, the research team will identify out-of-hospital victims of
illness or accident who have received CPR, including both survivors and deaths.
A careful and systematic postmortem examination will be performed to identify
damage to bodily organs or tissues in non-survivors; patients who are
resuscitated successfully will be followed throughout their subsequent
hospitalization. Rescuers will be contacted to determine such characteristics
as their size and weight, level of training, experience, and technical skills
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in performing CPR. An attempt will be made to relate the nature of any
complication detected to survival or nonsurvival and to characteristics of the
incident, the victim, rescuer, and the techniques employed in treatment.
Correlations, for example, between body characteristics of the rescuer or the
victim and complications of a certain type (such as rib fractures) may point to
improved methods of carrying out the procedure. Although the conclusions that
can be drawn will be limited, a particular type of injury which is found
frequently in the nonsurvivors but not in survivors--or the reverse--will
provide important suggestive evidence pointing to ways to improve the
effectiveness of CPR, and reduce its negative consequences.

PROGRESS::

The project has developed its administrative structure and has begun recruit-
ment and other organizational activities on site. Data collection is expected
to begin in early Fall, 1977.

DISSEMINATION OF RESEARCH RESULTS:

In addition to presentations at professional and scientific meetings and
journal articles, a seminar is planned one month prior to the end of the
project. Representatives of national agencies with CPR training
responsibilities will be invited, as well as researchers in relevant
clinical areas, to review study findings and recommendations for changes
in policy and practice.
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SIGNIFICANCE:

The practice of modern medicine is becoming increasingly dependent upon the
interpretation of the vast quantity of data that is now available to the
physician. In order to successfully utilize these data the information
must be presented to the physician in a timely manner and a concise and
orderly format. The physician must then be able to relate this information
to the patient's major problem as well as to other disease processes.
Nowhere is this problem more acute than in the treatment of critically i1l
patients. In these patients, not only is the nature of the problem often
especially complex, involving exceptionally massive problems of data
interpretation, but the consequence of inadequate management may be death.
The application of modern data processing techniques is an obvious approach
to providing aid to the physician in the treatment of these patients.

To meet these needs a computer programming system known as the Clinical
Assessment Research and Education (CARE) system has been developed by this
research team under a grant supported by the National Center for Health
Services Research. It is designed to be used in critical care areas, such
as intensive care units, by physicians, nurses, and paramedical

personnel. Primarily, the CARE system is a consultative aid not only for
surgical patients, who often present the most complicated metabolic
considerations and difficult recovery courses, but also for many acute
medical problems. The system also relates these important problems to the
most recent literature as a "living textbook", and permits the physician
to gain information from, and communicate with, other members of the health
care team. It has been implemented through a nationwide time-shared
computer service so as to allow wide-spread and easy access to this type
of patient care assistance.
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The CARE system offers a means of ensuring that the physician faced with a
life-threatening surgical or medical problem need not rely only upon
individual memory and knowledge in order to bring to that patient the best
that the current state-of-the-art of medicine has to offer.

PROJECT DESCRIPTION:

The CARE system was designed to operate in a time sharing mode to permit
use of the system in many critical care areas without inordinate cost.
The time sharing facility used has a nationwide network of communications
servicing the majority of major cities. In order to meet the demands of
medical users the computer system is operational 7 days a week for an
average of 18 to 20 hours per day.

The advantages of a time sharing system to the hospital users are many.
No large capital equipment expenditures are required. The CARE system
requires only a visual display terminal, a hard copy printer and a telephone
or acoustic coupler. Once the terminal is installed it takes only a few
minutes to validate a new user. There is no minimum charge for service;
the user pays only for the time actually on the system. It should be
emphasized that, due to the design of the CARE system, little or no
technical knowledge of computers is required by the users. The CARE
system is a consultative aid that is readily available at almost any
geographical location in the continental United States, regardless of
whether the user is in a small 150 bed community hospital or a large
metropolitan medical center.

The expanded CARE system is comprised of over 150 individual inter-
related programs arranged into a logical overlay structure. This overlay
allows only those programs necessary for the immediate task to be held in
the core memory of the machine at any one time, thereby reducing machine
overhead. The programs are divided into 4 basic groups:

1) system control - these are all the programs internal to the
CARE system that provide the proper data manipulation,
program manipulation and system maintenance.

2) input - these programs control the input of data to the system.
The input is divided into 22 categories, each category
representing specific related information.

3) Computation and output - these two groups are linked together
since the output routines are dependent upon the computational
routines. Whenever an output is required the associated
computational routines are involved to insure that the output
represents the latest data entered, such as corrections or
updated laboratory findings.

When a patient has been discharged the total record for his stay is
permanently stored on magnetic tape. A complex system of "keys"
restricts access to the system in order to protect patient privacy.
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When the responsible physician recognizes that the management of a
particular patient will be difficult, he may choose to seek consultative
aid through the CARE system. The system now offers therapeutic guidelines
for 28 major problem areas. The first step for the physician in obtaining
these guidelines is to enter an initial assessment for the patient. The
physician is then interrogated by the system for basic descriptors of the
patient: name, hospital number, age, sex, race, weight, height, etc.

The major problem that is manifested by the critically i1l or injured
patient is then identified by the physician. Depending on the problem
selected, the computer next queries the physician for more details. For
instance, if the major problem is trauma, questions eliciting the exact
nature of the injury are asked.

If the major problem happens to be one of the three general categories of
postoperative stress, a series of questions is asked to elucidate the
exact nature of the surgical procedure. Information is also requested
defining the patient's physiological status. Vital signs at admission
(blood pressure, heart rate, respirations), mentation, nature and location
of pain, ECG findings, sepsis, expected and present hematocrit, etc.,are
examples of some of the information elicited. Questions are asked
concerning the presence of other concurrent disease processes, cardiac
and non-cardiac, that may influence fluid and electrolyte requirements
for the patient in the immediate postoperative or post-injury period.

The physician is asked to enter the amount of acute losses, either
measured or estimated, as well as the amount of replacement given since
the onset of the acute episode. Any laboratory data that is available

at the time of ICU admission also may be entered.

The purpose of this detailed initial assessment is twofold. First, it
forces the physicians to consider in all aspects the interrelated
processes that can make difficult the management of the high risk or other
acutely i1l patient. Secondly, this information is used not only in
preparing a detailed patient history but also in computing reasonable
estimates of fluid and electrolyte requirements, a major problem in
managing high risk and seriously i11 patients due to their impaired
cardiorespiratory function.

PROGRESS :

In the two years of effort devoted to implementation of the computer based
Clinical Assessment, Research, and Education System (CARE) in the care of
the critically i11 patient the following objectives have been achieved:

1) The basic CARE system has been fully implemented on a national
time shared commercial service and is now available for use by

ghy?icians, nurses, and paramedical personnel on a dial-up
asis.

a.) Use of the system requires only a data phone or
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regular phone plus digital acoustic coupler, a CRT
digital terminal for data entry and retrieval, and
an impact or thermal printer for hardcopy records

when desired. No extensive computer hardware and

no computer knowledge is required by the user.

b.) The current estimated user costs are between $250
and $290 per month rental for equipment (depending
on the type of printer), phone charges to the
nearest McAuto WATS line, and between $15 and $30
per day per patient managed using the CARE system.
This latter variability is dependent on the extent
of the system capability used for a given critically
i11 patient's care.

2) The CARE system presently includes advice for cardiovascular
studies, metabolic balance including fluid intake and output,
initial assessment modules, including the burn module, and
daily fluid and electrolyte management recommendations.

3) The phase of medical debugging, checking the medical logic
and recommendations against real life situations, is completed.
However, it is expected that ongoing tailoring and revision of
the medical information, logic, and recommendations will be
necessary as long as the system is used for patient care, since
new advances are being made in knowledge and therapy and certain
unique problem interactions will always occur.

4) A drug information-drug caution module has been created as part
of the CARE system and presently contains 50 detailed one page
cautions. A total of 60 such cautions on major intensive care
drugs will be available and kept updated.

5) Preliminary statistical information has been gathered concerning
nursing personnel attitudes to computer implementation (prior
to implementation). The ability to alter the pre-implementation
attitudes of nursing personnel as a result of comprehensive ICU
topic inservice has been evaluated as a base line for later
statistics after nursing computer use is established. These
have been used in redesigning the user format for the
PDP 11/45 conversion.

DISSEMINATION OF RESEARCH RESULTS:

1.

ok

Computer based CARE of the aged or high risk patient: Automated
assistance in fluid management, metabolic balance, cardiopulmonar
regulation. Siegel, J.H., and Fichthorn, J.D. In: Book - "Surgery
of the Aged and High Risk Surgical Patient; Medical Surgical and
Anesthetic Mangement" by - Siegel, J. H. and Chodoff, P. Grune and

Stratton.
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2'

Computer based consultation in the care of the critically il11.
SiegeT, J.H., Fichthorn, J.D., Monteferrante, J., Moody, E., Box, N.,
and Nolan, C. Presented at American College of Surgeons meeting,
Miami Beach, Florida, October 21-24, 1974.

Computer based consultation of the critically i11 patient.
FicEtﬁorn. J.D., Monteferrante, J., Siegel, 5.H.. Eairns, D.,
Loggia, T., and Glickstein, E. Presented at the "Association for the

advancement of medical instrumentation" meeting, Boston, Massachusetts,
March 19, 1975.

Abstract published in Medical Instrumentation (AAMI), Vol. 9: No.1,
pp. 66, Jan. - Feb., 1975.

Computer based consultation in CARE of the critically i1l patient.
Siegel, J.H., Fichthorn, J., Monteferrante, J., ﬂooay. E., Bos, N.,

Nolan, C., and Ardrey, R.: Surgery, 1976
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SIGNIFICANCE:

This project represents a natural extension of the work in Emergency
Medical Systems research that has been carried out at the University of
Pittsburgh during the last six years. At the project's outset, it became
clear that emergency medicine was relegated to a minor role within most
hospitals, that ambulance providers were just beginning to recognize a
need for more than first aid training and that the public had no concept
of what the capabilities of the emergency medical system really were. In
consonance with the state of the system, data, if they were collected at
all, were inadequate; even where relatively good records were maintained,
data were virtually unretrievable.

In response to the lack of available data and recognizing the rapid change
that was taking place in emergency care, this research team's strategy was

to develop meaningful data resources which would be useful for research and
also effective for management purposes. At the same time, research

activities were oriented toward system elements which were less data-intensive
or for which data could be specifically and economically obtained. Major
efforts have been completed in categorization, the ambulatory care-emergency
care interface, community dynamics studies, demand estimation, vehicle require-
ment and location, evaluation of the effectiveness of upgrading the system

for coronary care patients and, the work upon which the current project is
based, computerized evaluation of prehospital emergency care performance.

This latter study and some of the investigators' other recent activities

have been possible because of the rich data resources which are now available
and will continue to be developed as part of their excellent relationship
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with the Emergency Medical Services Institute, the agency covering the 12
counties of southwestern Pennsylvania which is supported under Section 1203

of the EMSS Act. The ambulance data system now processes over 80,000 trips
per year and is still expanding. The Emergency Department data system which
has been supported by the Commonwealth of Pennsylvania is being installed

in six Western Pennsylvania hospitals -- two city, two suburban and two

rural. With these data systems available, it will be possible to respond to
the critical need for developing evaluation mechanisms for each component

of the emergency care system - prehospital, emergency department and inpatient.

The objective of this proposal is to develop a computerized methodology for
evaluating emergency medical care performance. This specifically includes
the updating of existing models for evaluating Emergency Medical Technician
performance and also testing the usefulness of acceptance sampling as a
mechanism for monitoring this performance. In addition, the study will be
structured for future extension of this methodology into the Emergency
Department, part of the EMS system with much larger volumes than individual
ambulance providers and for which no good mechanism exists for evaluating
the care that takes place.

Western Pennsylvania has an especially good setting for EMS research of

this nature since it is a microcosm of the entire United States. The center

of the region is the City of Pittsburgh with all of the characteristics of

a large metropolitan center. Substantial portions of the population live

in suburban areas and at least half of the counties in this project are
predominantly rural. As a result, performance evaluation will be developed

in each of these settings and tested to determine the extent of transferability.

In southwestern Pennsylvania, a combination of funds from the Highway Safety
and EMSS Acts in addition to State support has resulted in the development of
an EMS system after over ten years of planning and politics. Since 1972, over
4,200 individuals have been trained at the EMT I level (81 hour course) and
over 540 at the EMT II level (120 hour course). A methodology for the
categorization of different hospital clinical capabilities has been developed
by the Health Operations Research Group of the University of Pittsburgh and
is being implemented by the Emergency Medical Services Institute, the local
EMS planning agency, and by the Emergency Medical Services Operations Center,
part of the University Health Center of Pittsburgh responsible for medical
comTand, consultation, education and evaluation throughout the 12 county
region.

However, the evaluation of both prehospital and emergency department care
throughout the country has been extremely 1imited, particularly when such
evaluations must be placed within a regional context. An attempt to have
EMSS Act grantees provide for their own independent evaluations last year
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proved unsatisfactory. As a result, independent evaluations were replaced
this year by a requirement to complete an Evaluation Workbook for EMS
(developed by Arthur Young and Company under a contract from the Division of
Emergency Medical Services, DHEW). A recent National EMS Evaluation
Symposium (New Orleans, January, 1977) provided clear evidence of the lack
of satisfactory, nationally acceptable methods of evaluation. While there
were many good ideas relative to conducting evaluations of EMS systems
presented at the New Orleans symposium, in almost every case the evaluators
were severely handicapped by the lack of a solid data base.

Prehospital care evaluations, where they have existed, have typically been

in the form of case reviews by the ambulance company's medical director.

While case reviews are important, the time required, the lack of explicit
review criteria, and the absence of a uniform method of transmitting the
results of these reviews to those responsible for providing emergency medical
services, makes such reviews inadequate for evaluating regional EMS systems and
initiating necessary changes in areawide training programs. To do this, the
strengths and weaknesses of each provider must be assessed and their
deficiencies and needs determined relative to their capabilities and their
role in the regional EMS system.

Such an evaluation is a massive undertaking. In southwestern Pennsylvania,
there are over 400 providers of ambulance services. However, the develop-
ment of a computerized method of evaluation in combination with a uniform
data system compatible with protocols for ambulance personnel performance
permits a reduction in the number of cases that must be reviewed by a
physician with a minimal decrease in the effectiveness and a possible
increase in the comprehensiveness of the review. Moreover, by developing
sampling techniques which statistically reflect the performance of the region,
evaluations can be accomplished as a relatively inexpensive by-product of
uniform data systems.

The purpose of a computerized emergency medical services evaluation and
review methodology is to identify inadequacies in the emergency care delivery
system. It is oriented towards systems assessment and management. This
methodology will enable medical directors to identify cases reflecting poor
quality care and aid planners in the specification of training programs and
the upgrading of equipment and other resources within the region.

PROJECT DESCRIPTION:

The key to computerized regional evaluation is an accurate, detailed, protocol-
compatible data system. Such a data system exists in southwestern Pennsylvania
for ambulance providers. A second system is under development for Emergency
Departments and will be compatible with the ambulance data system. From these
systems it will be possible to develop protocols for identifying inadequate
care and to use the protocols to isolate the reasons for such inadequacies.

For example, protocols are being developed to prescribe the actions which

28



Harvey Wolfe, Ph.D.

should be taken by Emergency Medical Technicians in the field. A detailed
record of EMT response is currently reported in the standardized ambulance
trip report. Matching protocols to records will yield indices for severity,
risk and quality. Tabulations of quality scores relative to severity and
ris? wi;l provide an evaluation of EMT performance during the time period
reviewed.

On a regional basis, when care of inadequate quality is observed for a
particular diagnostic/complaint type, the particular deficiencies can be
alleviated through changes in the training and recertification process. The
number of cases which must be reviewed to identify inadequacies is considerably
less than the total number of cases available through the data system. As a
result, acceptance sampling plans will be developed which will provide
sufficient regional information to direct the allocation of training and
equipment resources.

In addition, the acceptance plans will also be used to monitor individual
providers in concert with local medical directors. Specific cases will be
identified as inadequate with the care ranked according to the quality score.
These cases will then be reviewed by the ambulance provider's medical director
with the objective of isolating the weaknesses. These sampling plans will be
modelled after those used in the military with varying percentages of review
required, based upon the level of the quality score.

Given this conceptualization as a rational method of evaluating and
monitoring EMT performance, it is the purpose of this project to test

the effectiveness of computerized review relative to peer review of cases
by physicians. Appropriate care typically has been determined by a
consensus of qualified practitioners. Therefore, peer review becomes the
standard against which any computerized methodology must be tested. If the
new technique is at least as effective as physician review in identifying
inadequacies, then an evaluation mechanism will have been developed which
is several orders of magnitude (250 cases per minute compared to three per
hour) less time consuming and more comprehensive.

The peer review approach will be pursued by the American College of

Emergency Physicians under a subcontract. While there is justification for
Judging a case by either local or national standards, there are two important
reasons for utilizing the national group. First, an adequate number of E.R.
physicians qualified to serve on a review panel is often not readily
available within a single locality. Second, the ACEP physicians doing the
review will not have to compromise their objectivity since they will not be
involved personally with any of the cases, institutions or professionals.

Although one goal of this project is to determine an acceptance sampling

program for monitoring EMT performance, it is clearly possible to conduct
100 percent review of the prehospital phase of emergency care if a suitable
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data base exists. However, 100 percent review is questionable in 1ight of
cost constraints and the marginal value of the additional information that
could be obtained. An appropriate sample could provide the important
evaluation information needed quite accurately. If a computerized data base
did not exist, keypunching and reviewing every ambulance trip would be costly
and time consuming notwithstanding its feasibility. Thus the sampling
methodology will enable the methodology to be transferred to regions without
computerized records systems.

The review mechanisms being perfected and tested during this project are
essentially process measures. Protocols or criteria are matched to the tasks
performed to estimate both compliance and the success of a particular inter-
vention. Although the literature clearly delineates between process and
outcome measures, in reality process and outcome are difficult to define in

a continuous system.

In evaluating the performance of Emergency Medical Technicians, many process
measures are possible. For example, did the EMT recognize the patient's
condition properly? Were standard procedures followed? Were the treatments
given appropriate? Were they successfully performed? This patient inter-
vention sequence can at some point in time be specified as an outcome measure.
That is, was the patient brought to the emergency room alive? Was the patient
in a stable state? Was there any improvement in the patient's condition from
the time of EMT-intervention until the arrival in the Emergency Department?

While it may be argued that the effect of EMT intervention cannot be

known until the outcome of the entire emergency care process is completed,

a midprocess measure, such as whether the patient arrived at the emergency
department in an improved state, has considerable merit in measuring EMT
performance. EMT's perform their tasks as prescribed by some form of
standing orders (protocols) or through radio communication with a physician.
The EMT performance measure reflects compliance relative to carrying out
these directions. If the prescribed intervention is in error, then it
remains for medical researchers to identify a more appropriate intervention.

In summary, the overall objective of this project is to develop a computerized
methodology for evaluating prehospital care of emergency patients. The
project specifically covers improving the design, validating and testing the
effectiveness of the investigators’prehospital performance evaluation
methodology. In particular the following achievements are expected during

the two year undertaking.

1. To appraise and modify existing EMT protocols. This will involve
modifying existing protocols and developing some additional
protocol material in order to form a set of computer compatible
protocols matching the southwestern Pennsylvania uniform ambulance
data system.
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2. To derive weights for severity, risk and quality indices and to
make the prehospital care model operational. This will include
a reassessment of weights using a panel of emergency physicians.
Then the model will be applied in order to select cases for
validating the model.

3. To validate the effectiveness of the computerized model in
correctly assessing the quality of performance of ambulance
providers. This involves a selection of cases to be reviewed by
an expert panel and a comparison of quality scores with peer
review assessment.

4. To design and apply quality control methodology to selecting cases
for evaluating prehospital performance. Acceptance sampling plans
will be designed and tested.

5. To develop a procedure for isolating specific deficiencies in EMT
performance and incorporate this information into a feedback
program for training purposes. The Emergency Medical Services
Institute and individual providers' medical directors will receive
feedback on provider performance so that deficiencies may be
alleviated through changes in regional and local training programs.

6. To test the effectiveness of the computerized performance evalua-
tion. Measurements of the quality index for particular ranges
of severity and risk of intervention will be made periodically.
Comparisons will be made between different time periods to test
the effectiveness of the evaluation program.

7. To assess the cost of implementing and operating the prehospital
performance evaluation systems.

PROGRESS :

While this is a newly funded project, as noted previously, it builds upon
extensive work carried out by this group over the past several years. The
team has completed preliminary community organization work.which includes
gaining assurances of collaboration from organizations having the data
necessary to the conduct of this study. :

DISSEMINATION OF RESEARCH RESULTS:

Some selected relevant papers resulting from previous invesitgations supported
by NCHSR follow.

M. J. Gunter, A Comparative Study of Community Planning for Emergency
Medical Services: The Impact of Social and Political Factors on
Program Implementation, Health Operations Research Group, University
of Pittsburgh, Pittsburgh, Pennsylvania, July, 1975.
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L. Shuman, H. Wolfe and J. Sepulveda, Estimating Demand for Emergency
Transportation, October, 1975, Health Operations Research Group,
University of Pittsburgh, Pittsburgh, Pa.

Health Operations Research Group, Ambulance Record Coding Manual,
University of Pittsburgh, Pittsburgh, Pa., June, 1975.

J. A. Nachlas, Regional Planning of Critical Emergency Medical Care,
Doctoral Dissertation, University of Pittsburgh, Pittsburgh, Pa.,
April, 1976.

0.R. Salguero, A Categorization Approach to the Regional Allocation
of Emergency Services, Master in Public Health Thesis, University
of Pittsburgh, September, 1975

J.A. Sepulveda, An Operations Research Approach to the Planning and
Development of an Emergency Transportation System in a Rural Environ-
ment, Master in Public Health Thesis, University of Pittsburgh,
September, 1974.

J. A. Nachlas, L. J. Shuman, and H. Wolfe, Regional Planning for Cardiac
Emergencies, 1976, Joint National Meeting ORSA/TIMS, Philadelphia, Pa.,
April 1, 1976.

L. J. Shuman, "Emergency Medical Services Information Systems," Regional
Data Systems Section, American Medical Records Administrators' National
Meeting, Miami Beach, Florida, October 17, 1975.

L. Shuman and H. Wolfe, The Implementation Prospects of Operations
Research in Regional Health Planning: A Case of the Integration of an
OR Team Into the Emergency Medical System Planning Environment.

J. Sepulveda, L. Shuman, and H. Wolfe, Emergency Room Data Collection:
A Comparison of Two Sample Sizes.

J. Duckett, A. Medsger, D. Benson, E. Ricci, L. Shuman, and H. Wolfe,
Access Reaction to Emergency Medical Care: Prehospital Behavior and
Transportation Choice for Critical Emergency Patients.

J. Nachlas, A Regional Planning Model for Critical Emergency Care.

M. Gunter, and E. Ricci, Hospital Planning for Emergency Medical
Services: Organizational Issues and Interrelationships.

J. Sepulveda, An Analysis of the Emergency Case-Mix at a Community
Hospital.

M. Hutton, J. Sepulveda, G. Whetsell; The Delivery and Planning of
Emergency Care: An Overview of the Literature.
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SIGNIFICANCE:

Optimal management of medical emergencies occurring in the hospital must
include methods of early detection. A computer-based system has been
developed for hospital-wide monitoring which, according to fixed protocols,
gathers physiologic and clinical data on patients and from these data
recognizes patterns indicating a threat to 1ife. These patterns identify
the patient who may need the more intensive monitoring and special care
provided by an Intensive Care Unit, thereby preventing late, "doomsday"
approaches to the care of such patients caused by delays in recognizing the
gravity of their condition.

Care of the acutely-il11 patient places requirements on the practice of
medicine which are demanding of both time and intellect. Using protocols
to assist in patient care will reduce the delays in responding to the
moment-to-moment changes in critically i11 hospitalized patients, and will
also provide better methods of monitoring and treating such patients from
the time they enter the emergency room throughout the course of their
hospitalization, and especially while they are in the Intensive Care Unit.

PROJECT DESCRIPTION:

An extensive computerized medical data base has been developed over the
past ten years from which medical decisions can be made. This data base
includes clinical laboratory results, physiological monitoring information,
multiphasic screening information and many other items such as automated
spirometry and electrocardiography, patient's drug and allergy information,
admitting diagnosis, vital statistics such as height, weight, sex, age, and
certain historical information. Most of the data are automatically entered
from laboratory, ICU, medical record and surgical locations. Although
physicians record much of the data in the patient chart, entry into the
computer is done by paramedical professionals.
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As each piece of data is entered into the machine, it is processed by a
decision-making system called HELP which evaluates the data according to
protocols (fixed rules). If an "alert" (1life-threatening) condition is
recognized the data are stored in a special file for review by nurse
clinicians. If the data do not represent an "alert" condition, the case

is interpreted and reported routinely. Since the program is still develop-
mental, nurse clinicians follow up "alert" patients by first reviewing the
patient data to uncover possible errors in either data collection or the
alerting logic. These highly trained nurses then review the patient's

chart and visit the patient to verify the "alert" condition. If a true

"alert" condition exists, the nurse clinicians immediately inform the physician
or nurse, record their subsequent actions, and then assess the benefit to the
patient of this early recognition. Rapid follow-up and personal patient
evaluation, rather than retrospective chart review, are important features of
the program since many times indicators of impending complications and critical
situations are not recorded in the patient chart.

In addition to the "alert" system for monitoring hospitalized patients,
protocols are being developed and tested to improve the recognition of
those patients first entering the ER who should be admitted to the ICU,
and to standardize the care given in the ICU.

PROGRESS :

In the nine months that the project has been operational, cooperation has
been established with other institutions in the local area in development of
acceptable alerting criteria. Nurse clinicians are following-up on an
average of 54 alerts per day, representing about 2% of hospitalized patients.
Of these alerts, nearly half occur on patients already in the Intensive Care
Units. The other 30 are new alerts, for patients located on general hospital
wards. With most patients, if one alert appears, another will follow within
24 hours. In about 16% of the cases, alerts signal patients requiring "new"
visits. In only about half of the cases being observed during the baseline
study period, patients who are signaled as "alerts" are already being treated
optimally according to the nurse clinicians' judgement. During the "post"
phase, both compliance with the recommended course of care and the clinical
outcome will be studied.

The baseline data suggest the following preliminary observations:

1. The frequency with which hospitalized patients enter an "alert"
or life-threatening condition is rather small.

2. Only about half of the "alert" patients are already being optimally
treated.

3. The chances of survival of about 1% of hospitalized patients might
be improved through this system if compliance by physicians and
nurses is high. Thus, although the yield is to a relatively small
number of patients, the benefit would be very great to each one.
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The study will also be of enormous help in improving our ability to distinguish
those patients who do and do not require costly ICU care, and may permit a
shorter length of stay for some.

DISSEMINATION OF RESEARCH RESULTS:

Preliminary experimental design was described in a paper presented at the
Technicon International Congress in December of 1976 in New York City. Several
discussions have been made at site visits at other institutions by members of
the research staff, primarily by Drs. Gardner and Clemmer.
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SIGNIFICANCE:

The objective of this research is to assess the quality of EMTs' (81-hour
trained EMTs) prehospital decisions by developing and applying a series
of diagnostic and/or physiological measurements obtained in the ER which
will aid in judging the quality of specific prehospital diagnostic and/or
therapeutic decisions by EMTs. These measurements are called "proximal
confirmation parameters."

Four conditions are being studied: peripheral fractures, cardiac arrests,
abdominal trauma, and suspected MIs. These conditions were chosen because
they illustrate four discrete types of confirmation issues and EMT inter-
vengions which presently exist or are planned in the future for each
condition.

At this stage of Emergency Medical Services growth, objective criteria for
assessing EMT decisionmaking are necessary to supplement the expert,
intuitive opinions upon which present EMT guidelines are based. Pressure
for rapidly expanding emergency services and EMT training from public,
private, and governmental sectors has been counterbalanced by concerns
from physician and legislative groups about what the EMT can and should
do, how well they do it, and the potential harmful as well as beneficial
effects of what they do. Now that the expenditures and time commitment
have reached significant proportions, a methodology for answering these
questions needs to be developed. This study represents a first step in
that direction by establishing a clinically meaningful set of parameters
to evaluate specific steps in the EMT decision process.

This study, then, is a methodological one. As such, the sample size, the

particular locale, lack of randomness in the sample, and other such concerns
are less relevant than usual, because findings will not be focusing on the
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generalizability of the sample, but rather on the validity, reliability,
internal consistency, and feasibility of the criterion measures in terms of
whether they do or do not accurately measure the phenomena they were
developed to measure. The sample and the setting are a real-life testing
arena through which the methodology is developed and evaluated. The
assumption here is that once a methodology is available, other studies on
other samples, by the same and by other investigators will repeatedly
evaluate it and make changes that seem warranted.

PROJECT DESCRIPTION:

The overall steps in the methodology can be summarized as follows:

1. A description of the distribution of confirmation parameters
relating to specific components of the EMTs' decisionmaking.

2. Use of these distributions by a Technical Advisory Group to
provide a rational basis for restructuring EMT guidelines
for making the specific decisions under study.

3. Introduction of the amended guidelines into the EMT set of
standard operating procedures.

4, Institution of a Phase II study to assess the effectiveness
of the changes in interventions based on the above methodology.

Although physician diagnoses are not infallible, they have been selected
as the basis against which the EMTs will be judged for three reasons.
First, these physician diagnoses are the most definitive statement
available of a patient's condition. Secondly, these diagnoses are made by
the physicians in whose stead the EMTs are acting during the prehospital
phase, and there is no reason to expect the EMTs to diagnose or treat
patients in a manner beyond the physician's capacity. Thirdly, the
diagnoses of the physicians reflect the local acceptable level of care.

The performance of 59 EMTs in the Boston City Hospital Ambulance Depart-
ment will be assessed in terms of condition recognition and/or correct
intervention for groups of patients with four specific conditions. The
research is intended to develop a methodology for creating baseline
standards for judging the performance of the EMTs by the present duties
prescribed for graduates of a conventional 81-hour training program. These
standards will then be used as a yardstick against which the performance of
noncertified EMTs, groups of EMTs trained in various levels/settings

and EMTs with advanced training for patient conditions (e.g., cardiac

rescue technicians) can be compared. The proximal confirmation parameters
to be developed are as follows:

1. For peripheral fractures, false positive and false negative

rqtes of splinting fractures will be calculated. The ER physician
with x-ray will provide the true diagnosis of fracture or no
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fracture and the EMTs' recognition of a potential fracture and
application of the splint would be compared with the true
situation, thus generating false negative and false positive rates
for each EMT.

2. The pH of arterial blood as a measure for the effectiveness of
CPR. CPR is applied by EMTs in cases of cardiac arrest. The
rationale for using arterial pH as a proxy measure of the
adequacy of the intervention (CPR) is that, controlling for
duration of the arrest, CPR should result in a reduction in
acidosis and therefore a more nearly normal blood pH level.

3. For patients with abdominal trauma, the number of units.of
fluid replaced in the first hour after arrival at the ER. This
proxy measure will be correlated with rates of change in blood
pressure, pulse rate and Double Product, which is blood pressure
times pulse rate. Rates of change per unit time will be measured
from the time the patient is first seen by the EMT until the
patient is first seen by the ER physician. Two categories of
abdominal trauma will be studied - solid organ or vascular, and
visceral. It should be noted that currently EMTs are permitted
only to bandage abdominal injuries; they do not start IVs en
route to the hospital. The outcome being measured at present
is essentially an outcome without the benefit of intervention.
Baseline data will describe the "Natural History" of abdominal
trauma prior to treatment in the ER, and measures continued
over time after the ER treatment begins will permit measurement
of EMT performance when, in the future, they are permitted to
perform IV's.

4. False negative rates for each of ten symptoms associated with
heart attacks will be used as proxy outcomes for patients with
"suspect" MI. It should be noted that these symptoms represent
"diagnostic outcomes" for EMT performance in the sense that
specific therapeutic interventions are not being tested.

The study population will be patients with the four conditions identified
above, transported by the Department of Health and Hospitals' ambulances
during a 2-year period and treated by the 59 EMTs employed by that Depart-
ment. A1l EMTs have had the national 81-hour EMT course and passed the
national registry exam. A centralized ambulance service has been developed
under the Boston City Department of Health and Hospitals (DHH). Presently
the City has seven ambulances stationed at key locations in the City with
three back-up vehicles at Boston City Hospital. The number of ambulance
runs and transports has doubled within the last 4 years and the upward
trend is expected to continue. Percentage of emergency calls in the City
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of Boston to which the DHH responds is greater than 50 percent and it is
projected that by fiscal year 1977-78, DHH will considerably phase out

police and private ambulance services. An effective communication system

has been established and is located in the Boston Police Department Communica-
tions Center. The ambulance communication personnel are physically located

in the Radio Dispatch Room in close proximity to the Sixth District Police
Dispatchers. The Police Department has been developing a computer assisted
dispatch system which is programmed to include use by DHH personnel for
dispatching ambulances.

The estimated number of patients in each category to be transported to the
ER over the 2-year period is: cardiac symptoms 2,470, cardiac arrests 260,
abdominal trauma 312, and suspected peripheral fractures 728 resulting in
a total of 3,770 cases.

Data collection will take place by daily retrospective record review on
each study patient. Record sources will include the EMT Ambulance Service
Report and the Boston City Hospital Admitting Department records. Thus,
prehospitalization data on EMT diagnosis and treatment will be obtained and
the admitting records will provide sociodemographic data, past medical
history, clinical course, length of hospital stay, final diagnosis, and
outcomes.

An evaluation of EMT performance on the basis of false negative and false
positive rates for the various measures will be performed. The major
variable of interest pertaining to the EMT is length of experience. This
analysis pertains to peripheral fractures and suspected Mls.

Changes in physiologic states over time - blood pressure, pulse rate and
Double Product - will be computed for abdominal trauma patients. For
cardiac arrest patients, arterial pH categorized by length of time
arrested will be plotted by a least-squares fitted curve.

The research represents the initial development of a practicable
methodology for assessing EMT decisionmaking. Such an initial effort is
necessarily based on certain assumptions. It requires the study of a
limited number of conditions and the use of group measurements in lieu of
individual patient outcomes. Furthermore, the practical nature of the
methodology presupposes the availability of other groups of EMTs so that
the continually increasing sophistication of their clinical intervention
training can be compared with the baseline measurements being developed
in this study. Ultimately the utility of these confirmation parameters
will be assessed in terms of harder outcome measures such as mortality,
length of hospital stay, and residual disability.

The use of ER confirmation parameters for EMT decisionmaking differs
significantly from the more common use of specified patient outcomes
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(i.e., mortality rates) to assess the effectiveness of a pre-determined
EMT intervention. In most medical research, interventions are determined
by experts and subsequently subjected to trials wherein the differences
in outcomes are assumed to be related to the new intervention. This
model has four advantages over the traditional one:

1. Proximal confirmation parameters relate to specific steps in the
EMT decisionmaking process and are not only based upon outcomes
as in the traditional model.

2. Proximal confirmation parameters provide criteria for judging
EMT decisions immediately upon arrival in the ER and eliminate
the confounding variables inherent in traditional outcomes,
i.e., the effects of type of hospital, availability of hospital
personnel and equipment on the ultimate outcome of the
intervention.

3. Proximal confirmation parameters, by providing information on
the specific EMT decisions, can be used to develop improved
guidelines for making these decisions. Traditional outcomes
only describe the new process interventions as effective or
ineffective.

4. Proximal confirmation parameters for cardiac arrest and for
abdominal trauma provide physiological data for improving
decisionmaking as opposed to providing purely statistical data
based on outcomes.

PROGRESS :

The research team has carried out a preliminary ambulance survey from

which estimates were made of expected numbers of cardiac arrests and
impending MIs to be captured in the study. Collaborative arrangements
have been established with the Office of Emergency Medical Services of
;he Commonwealth of Massachusetts and with the City of Boston Ambulance
ervice.

DISSEMINATION OF RESEARCH RESULTS:

As the study progresses, presentations at scientific meetings can be
expected as well as journal articles. The final report will be made
available to the public.
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SIGNIFICANCE:

An important thrust in the development of emergency medical services
systems throughout the country has been the establishment of regionalized
systems of transportation, communications, and treatment facilities to
permit the handling of critically-ill patients in the most effective and
efficient manner. Patients suffering severe burns, for example, would be
resuscitated to a stable condition locally and then transported to a
designated critical-care center, staffed and equipped to provide definitive
burn care of a sophisticated nature. A well-publicized model for these
systems has been the I1linois Regional Trauma System.

This project evaluates the performance of the I11inois Regional Trauma
System by comparing various aspects of the care received by patients treated
within the system with that received by equivalent patients treated at
hospitals outside the system. The results will be useful in evaluating the
extent to which organized systems can improve the quality of care for
critically-i11 patients, and whether this care is provided efficiently.
Findings from this research should be particularly important to rural
communities, for if they perform as expected, such systems of regionalized
care have the potential of ensuring prompt care of the highest level when it
is required, without placing upon each community the economic burden of
supporting specialized facilities of the degree of sophistication required
to treat the most difficult cases.

DESCRIPTION OF THE PROJECT:

The population for study is all cases of eighteen categories of trauma,
graded according to three levels of severity, hospitalized during the year
July 1, 1973 through June 30, 1974. That year was the final one during
which the I11inois Trauma Registry collected data on all cases of trauma
treated in the 50-hospital regionalized trauma system. The validity of the
data from that system will first be tested by drawing a 10 percent sample
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of cases from the records of the fifty hospitals and comparing them with the
registry to identify case omissions and to determine the completeness and
accuracy of the registry data; in addition, a 10 percent sample of registry
cases will be drawn and compared with the hospital record. A sample of

200 cases in each trauma category from the registry will then be compared

with a matched sample of similar cases treated in hospitals not designated

as trauma centers by the State Health Department. Outcome data such as
survival, length of hospitalization, residual impairment, patient satisfaction,
and cost will be obtained from the registry, from hospital records, and from
follow-up questionnaires.

PROGRESS :

In the first eighteen months of the project, the two-way validation has
progressed through the data collection phase. Preliminary analyses have been
conducted to determine differences between expected and actual frequencies

of cases reported, in order to target more directly the record-search
activities.

Data forms and procedures for the case-control study have been developed,
and hospital and registry data collection and organization are nearing
completion. A1l trauma registry data are coded and keypunched, and
protocols and computer programs for analysis have been constructed.

DISSEMINATION OF RESEARCH RESULTS:

Manuscripts are in preparation on (a) the construction of a new technique

to grade injury severity retrospectively, (b) the use of "tracer" conditions
for evaluative studies in emergency medical services, and (c) a description
of the methods of the case-control study.
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SIGNIFICANCE:

The Disaster Research Center (DRC) is conducting a systematic and comparative
study of the delivery of emergency medical services (EMS) in large-scale and
relatively sudden disasters in the United States. The objective of the
research is (1) to establish by empirical study the characteristics of the
programs to provide EMS in mass emergencies and (2) to ascertain the general
conditions or factors which affect attempts to deliver services in such

crisis situations with many victims. The findings will have important implica-
tions for general EMS training and education and will suggest guidelines for
the planning of the organization and delivery of disaster-related EMS.

Even the preliminary analysis and observations indicate that disaster-related
EMS planning is inadequate, that planners for these kinds of EMS activities
have no systematically-derived body of knowledge upon which to draw, and that
EMS responses in disasters are only occasionally effective and seldom efficient.
It is also apparent that there are widespread misconceptions among EMS and
related personnel about human and organizational actions in disasters, that
the current structure and attitudes in the EMS sector make it very difficult
to learn from disaster experiences, and that the existence of an EMS system

at a time of disasters is often a myth rather than a reality. On the other
hand, most of the disaster-related problems in the EMS area appear solvable by
selective system redesigning and organizational planning. These solutions
would not require major financial expenditures, massive reorganization or the
creation of a new technology.

PROJECT DESCRIPTION:

During the past two years, DRC has conducted field studies of twenty-eight mass
emergencies in twenty-two communities, spanning fourteen states, the District
of Columbia, and the U.S. Virgin Islands. Field research has consisted of
three kinds of studies: the baseline or Time One studies used to gain informa-
tion on EMS disaster planning and normal EMS operations in six disaster-prone
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U.S. communities; on-the-spot research of five pre-planned events where the
possibility of excessive casualties was anticipated; and studies of Time Two
operations, or the EMS response in twenty-three mass casualty events. Included

in this last category were both natural disasters (seven events) and technological
disasters (sixteen events). Disaster agents included five tornadoes, two floods,
eight transportation accidents, one major fire, and seven explosions and toxic
leaks. Often, more than one trip was made to a community by DRC personnel, so
that knowledge could be gained concerning EMS operations in pre-, trans-, and
post-disaster settings.

DRC's focus on gathering comparative data on sudden mass casualty-producing
events, together with its use of the interorganizational, open-systems theoretical
model, dictated a research strategy that was both distinctive and appropriate.
Essentially, three things were required. First, multiple case studies exhibiting
a variety of system characteristics were needed. Studies were undertaken in
communities as small as 5,000 as well as in several major American cities.
Communities at all phases of EMS development, from those with only the most
rudimentary capability to those with sophisticated systems, were included in the
research. Second, field teams had to be present on the scene as soon as

possible after a mass casualty incident. DRC's mode of organization made this
task possible. Often, field personnel arrived on-site within a few hours after
disaster impact and were, therefore, able to obtain immediate accounts of the
activities of EMS organizations. In preplanned events, such as Mardi Gras,

teams of researchers were on hand before and during the event. Third, in order
to understand system organization and functioning, it was necessary to have
contact with key EMS officials and operational personnel in a variety of emergency
health care organizations. In-depth, open-ended interviews were conducted with
hospital administrators; hospital personnel responsible for disaster planning;
physicians, nurses and other medical staff; providers of ambulance and other
transportation services; persons involved in normal and disaster EMS communica-
tiogs; providers of emergency first aid; and others responsible for EMS tasks

in disasters.
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