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PREFACE

In April 1973, the Robert Wood Johnson Foundation announced a
national program of grants for the establishment of regional emergency
medical systems, the purpose being to provide the public with more
prompt and appropriate emergency medical care. The Foundation
requested the National Academy of Sciences to establish a committee
to review and evaluate proposals and administer the grants, and it
awarded a grant to The Rand Corporation to conduct an accompanying
research study.

In 1974, the Foundation awarded grants to 44 of the applicants,
from whom Rand selected seven for analysis of changes they made in
their emergency medical systems, and how these changes affected the
behavior of the systems and the consumers of their services. The Rand
study focused on the prehospital phase of emergency medical service
because that was the phase in which the Foundation ‘primarily sought
improvement.

As a first step in the study, the applications submitted to the Foun-
dation by 179 agencies were reviewed to delineate the state of emer-
gency medical systems in 1973 and the types of changes the applicants
considered desirable. That review appeared in R-1551-RWJF, Some
Trends in the Delivery of Ambulance Services, by Jan M. Chaiken and
Robert J. Gladstone, July 1974.

The research described herein was completed in June 1980 and the
findings were submitted to the Foundation. It is now being published
as a formal Rand report to make it available to a wider audience.
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SUMMARY

BACKGROUND

In 1973 the Robert Wood Johnson Foundation awarded grants of up
to $400,000 to 44 regions to promote the development of well-organized
regional emergency medical systems. Subsequently, the Emergency
Medical Services Systems Act of 1973 provided a federal source of
funding for similar purposes. It was the Foundation’s desire to
encourage improved access to, and response from, the emergency medi-
cal service (EMS) system by promoting “regionalization” —the integra-
tion of small service providers throughout a region into what should be
a more efficient and effective system. Applicants for Foundation funds
had to give “evidence of capacity and intention of meeting” certain
minimum requirements within one year of the grant award. In particu-
lar, their future plans had to include provisions for:

Organizational regionalization

Simplified public access

Centralized dispatching and communications
Ambulance-to-hospital communications

Training of dispatch, ambulance, and other emergency health
personnel

THE RAND STUDY

The present study is exploratory, not exhaustive; it investigates the
principal effects associated with changes in the EMS systems of seven
of the 44 regions funded by the Foundation. It was not intended to
evaluate the overall effect of the Foundation’s program but rather to
explore various EMS policy issues, taking advantage of the fact that
changes were supposed to occur in the study regions.

The regions selected were among those that appeared to offer oppor-
tunity for substantial and beneficial change. They were chosen from
two categories: those that were entirely, or almost entirely, rural, and
those that were expanding an already relatively sophisticated EMS sys-
tem. The rural regions were San Bernardino County, California, the
Pee Dee region, North Carolina, West Central Wisconsin, and
Northwest Wyoming. The areas with expanding systems were the Big
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Bend region, Florida and Georgia; the Atlanta metropolitan area, Geor-
gia; and Central Iowa.

DATA

The basic scheme of the study is a before-and-after design without
explicit controls. Comparisons among study regions having differences
in their program elements. permit a form of quasi-control. Two types
of information were collected in each study region. One type was gen-
eral descriptive information about the region and its EMS service pro-
viders, collected by interviews, site visits, organizational documents,
grant applications, and the like. The second type was case-oriented
data on patients who entered the EMS system. These data were col-
lected in each region in two waves: Wave 1, before any substantive
changes were made using the Foundation’s grant, and Wave 2, after
changes were made. The timing and duration of the waves varied
among the regions. The case-oriented data were collected on forms
filled out by ambulance attendants and by emergency department per-
sonnel. In some regions, some of the ambulance-related data were pro-
vided on separate records completed by dispatchers rather than by
ambulance attendants. _

Because none of the data forms in use prior to Wave 1 were suitable
for this study, we designed our own (we would not recommend them for
routine use, however). Not all the data collected were received in a
timely and complete fashion suitable for analysis. Our findings are
based on quantitative data from only five of the seven sites we studied.

Incompleteness of the data has forced us to be very cautious in
drawing any conclusions. In general, we have attempted to limit our
conclusions to those that are robust in light of all uncertainties of
interpretation. Nonetheless, the findings to be presented below are
indicative of patterns that deserve additional research attention.

PERFORMANCE MEASURES

Ideally, we would have liked to use patient-outcome measures to
investigate the effect of changes in the EMS systems. Doing so, how-
ever, would have entailed a massive data-collection and analysis effort
far beyond the scope and purpose of this study. Our immediate task
was more modest: to identify organizational changes that promote
regionalization. We therefore concentrated on determining what pro-
cess changes occurred, future researchers can use this information to
decide which ones appear to warrant careful analysis of patient out-
comes.
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FINDINGS

Organizational Regionalization

e None of the projects that we studied made a success of regionali-
zation, but the limited available evidence does not enable us
either to support or reject the basic concept.

There is no set definition of regionalization, but it is commonly
taken to include making the services provided by various emergency
medical agencies different from each other according to a hierarchy of
sophistication (or “categorization,” the term used by the health care
system), cooperative relationships among providers, compatibility with
natural flow patterns of patient care, and, often, a central organiza-
tional entity that receives calls for service and dispatches ambulances.
One of the minimum requirements for eligibility to receive a Robert
Wood Johnson Foundation grant was “an . . . agency that would have
overall authority and responsibility for the operations of the emergency
medical dispatch system.” The grant requirements also stated that the
major goal of the program was to have a catalytic effect on bringing
together various aspects of emergency health services operated by dif-
ferent geographic and institutional jurisdictions with new and more
satisfactory operational and administrative arrangements.

During our study period, no site that we studied had successfully
established the sort of central agency just described. More important,
only three of the sites had initially even proposed (two clearly, one
vaguely) centralized regional dispatch operations that would have
required such an organizational arrangement. The others proposed,
and for the most part implemented, cooperative institutional relation-
ships that generally left jurisdictional authority and responsibility with
the individual county, or in some cases, city.

The three sites whose proposed operations would have required a
central authority failed to achieve it during the study period.

o Organizational arrangements implemented by the sites we studied
generally were cooperative, and voluntary, with authority and
responsibility for operations diffused among participating organi-
zations. Those sites that did create stronger, formal regional
institutions for the purpose of implementation did not suc-
cessfully sustain them. Some progress toward the ideal regional
model was observed, but there is much room for further improve-
ment.
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Two basic institutional arrangements were proposed, although there
were important variations within the basic models: single-county
government and multicounty consortia.

Two sites used an existing Council of Governments or Regional
Planning Authority as the umbrella organization for their proposal.
Other sites used existing health planning councils as the base on which
to build an EMS system, or created multicounty consortia specifically
to respond to the proposal. The organizations, however, were in gen-
eral more complex than this characterization implies. Most groups
delegated implementation to others, and even in the single-county-
government case, responsibilities (for EMS) were split across depart-
ments. All proposing organizations used some form of advisory coun-
cils. Also, as might be expected, the organizational arrangements were
not especially stable over time. The important point, however, is that
participation in the organizations remained voluntary; consequently,
participating organizations were able in large measure to preserve their
original organizational domains.

The organizations that initially appeared to be most able to marshal
the legislative and political authority to create strong regional EMS
institutions did not do so. For example, Metropolitan Atlanta’s effort
was backed by the Atlanta Regional Commission, a statutory planning
agency created by state legislation. The Commission created a
separate organization with a source of funding from participating coun-
ties to implement a sophisticated regional EMS system. However,
although the Commission was stili in existence at this writing (1980),
the State of Georgia was in the process of picking up the pieces of the
Commission’s attempt to create that regional system.

e Particular organizational arrangements do not appear to have
been a strong influence in the success or failure of the proposed
EMS systems. They facilitated or hindered progress, but so did
personalities, technology, and the perceived needs of participating
organizations.

Some organizations that at first seemed strong failed to create
strong regional authorities. Others that seemed more fragile produced
systems that many judged to be successful. One such site is the Big
Bend region centered on Tallahassee, Florida, which operated with an
organizational arrangement that builds on the dominance of one local
hospital and the voluntary participation of the surrounding counties.

e The organizational arrangements we observed were not unusual
and generally were well suited to the needs of the participating
members.



It is not surprising that voluntary cooperation was the predominant
organizational form. One expects organizations to try to preserve their
domains, both functionally and politically; altering that behavior often
requires powerful new inducements and incentives. The grantees were
extremely eager to acquire radio communications capability and train-
ing but that proved to be a far weaker incentive to form a central EMS
organization than one would have expected. The users of a radio com-
munication system can participate or not at their discretion, in the
absence of enforceable rules to do otherwise. An ambulance driver or
dispatcher can choose when to listen in or communicate using the sys-
tem. It is possible to reap the benefits of others' cooperation while
preserving one's own autonomy.

A radio communication system is also the kind of incentive that one
would expect to promote voluntary cooperation among organizations.
One tenet of joint decisionmaking is that individuals or organizations
must both recognize interdependencies and have the technology
whereby they can solve joint problems. The free flow of information is
also important. A two-way radio network is a perfect technology for
these purposes.

PUBLIC ACCESS

o Few people experience delays in accessing the EMS system,
whether or not a single regional telephone number is installed.

The value of a regional EMS phone number partly depends on how
confusing and difficult it actually is for people to deal with a multiplic-
ity of ambulance agencies and phone numbers in an emergency. It has
been asserted that the problem is serious, but we found the opposite.
The data we collected in hospital emergency departments suggest that
the problem was not serious in any region before changes were made in
its public access system, and was no better or worse afterward.
Between 2 percent and 8 percent of the patients arriving at hospitals
by ambulance reported delays in getting an ambulance when they tried
to call one. A few such patients (about 1 percent of all ambulance
arrivals) reported that they had to make two or more calls to get an
ambulance.

Other reported delays occurred because the patient could not find a
telephone, or needed someone else to make a telephone call and no one
was around. No one reported difficulty in finding the proper telephone
number to obtain an ambulance.



Patients with emergent conditions who did not arrive by ambulance
were asked whether they had tried to get an ambulance first and, if so,
what happened. The vast majority had not tried to get help. In nearly
all of the remaining cases, the patient not only tried but succeeded in
getting emergency help before going to the hospital (e.g., from a physi-
cian or from fire or police personnel). That is, their responses to this
question did not reflect any inadequacies in public access to ambu-
lances.

e People are slow to begin using a new (albeit simplified) method of
public access if they can still use the old method.

Some regions implemented single 7-digit telephone numbers county-
wide or regionwide, and some regions adopted 911 systems. In every
region that we studied, however, the new telephone number was estab-
lished as an addition to (not a replacement of) previous numbers.
Ambulance agencies usually retained their own telephone numbers, and
the new numbers were infrequently used. Use may increase over time,
but the switch-over can be expected to be slow.

e Simplified public access systems do not increase the percentage of
serious cases that arrive at a hospital by ambulance.

Emergency departments were requested to fill out forms for emer-
gency cases that arrived by private means. Many did not comply, but
the data we did receive indicated that there was little or no change in
the percentage of emergent cases arriving by ambulance.

We did notice that people with serious medical problems used
private means instead of ambulances to get to the hospital more often
in rural areas than in urban areas.

e Use of ambulances for nonemergencies does not increase when
access to ambulances is simplified.

Publicity about a public service can lead to its use by a wider audi-
ence than is intended. However, in the regions we studied, simplifying
public access to ambulance services did not increase their use for
nonemergencies. Their use for emergencies was high before the public
access changes were made (between 65 and 82 percent of all ambulance
arrivals at hospitals), and remained high afterward.



xi

Centralized Coordination of Dispatching and Communications

e None of the seven regions successfully implemented a centralized
dispatching system for the entire region.

Although all but one of the organizations that we studied were mul-
ticounty consortia (San Bernardino County is the exception), almost
all of them proposed dispatch coordination centers that were county-
wide rather than regionwide. This approach generally made sense poli-
tically and operationally. Politically, the proposed systems largely
preserved the original domain of each county. Operationally, there was
not much intercounty movement of ambulances anyway. Where there
was such movement (mostly in rural counties), the call rate for ambu-
lances was low enough that the county dispatcher almost always had
an available ambulance to send from within the county.

Ambulance-to-Hospital Communications

o Installation of ambulance-to-hospital communications equipment
has little effect on the extent to which hospitals are prenotified of
the arrival of patients with serious medical problems.

All available data from the hospital emergency departments indi-
cated that they had been prenotified of the arrival of almost all serious
cases before the installation of direct ambulance-to-hospital communi-
cations. The prenotification was indirect, coming from dispatchers,
police, fire departments, patients, and physicians.

Installing two-way radios in ambulances and hospitals made more of
the prenotification direct, and increased the number of less urgent
cases for which the hospital was prenotified.

e Prenotification of “on-call” hospitals—where physicians are called
into the emergency department—increases the chances that a
patient with an emergent condition will be treated by a physician
instead of by a nurse or other medical personnel.

Many hospitals in the study regions did not have a physician on
duty in their emergency department 24 hours a day. These hospitals
(which we refer to as “on-call” hospitals) often had to call a physician
in when there was an emergency. They usually did so for serious cases
if they were prenotified of the patient’s arrival; patients who arrived
without prenotification were more likely to be handled by nurses or
other medical personnel.
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The type of communication system (direct or indirect) does not
appear to have influenced a patient’s chances of seeing a physician one
way or the other.

e Prenotification to “on-call” hospitals increases the chances that a
physician will be present in the emergency department when the
patient arrives.

In almost all regions, we found that patients who arrive at on-call
hospitals with prenotification from an ambulance are significantly
more likely to see a physician immediately upon arrival than are other
patients. This result held for both nonemergent and emergent cases.

e Prenotification decreases the average delay before a patient with
a serious medical problem sees a physician.

We were able to calculate the length of time a patient was in the
emergency department before seeing a physician for those patients
whose arrival time and time of seeing a physician were recorded.

In general, prenotified cases saw physicians faster than others, but
the delay time also depended on the severity of the case and on the
type of hospital. Patients with serious conditions tended to see a phy-
sician significantly faster than did others. Patients arriving at on-call
hospitals tended to wait longer to see a physician than patients arriv-
ing at hospitals that always had a physician on duty in the emergency
department (we call these “full coverage” hospitals); however, the aver-
age difference was only about three minutes in most regions.

Looking at actual delay times rather than just averages, we noticed
that, for emergency patients, prenotification of on-call hospitals served
primarily to reduce long waits rather than to substantially increase the
chance of a short wait.

¢ Hospitals rarely used the radio to transmit medical advice to
ambulance attendants unless special conditions prevailed.

Despite the presumed advantages of direct voice communication
between an ambulance and hospital as a means for providing ambu-
lance attendants with medical advice, we found that its mere availabil-
ity is not sufficient to encourage its use. Two other conditions seem to
be more influential: (1) the presence of a physician in the emergency
department who can respond to requests for advice; and (2) the pres-
ence of paramedics on the ambulance.

In the Big Bend region of Florida, Tallahassee Memorial Hospital in
Leon County had a physician on duty in the emergency department
who was assigned to respond to requests from ambulances anywhere in
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the region. Almost 30 percent of all of the ambulance runs in Leon
County included some radio consultation with the physician, but very
few of the runs outside that county. It appears that ambulance ser-
vices were unwilling to talk to a physician at a hospital they were not
headed for.

In San Bernardino County, California, ambulance-to-hospital radios
were installed at the same time that a large number of paramedics were
trained. Our data show that hospital-to-ambulance communication
was significantly greater when there was a paramedic on the ambu-
lance.

Training

e Because trained emergency medical technicians (EMTs) were
numerous to start with, and because of a large turnover rate
among ambulance agency personnel, substantial training pro-
grams generally achieved only a modest increase in the extent to
which EMTs handled serious cases.

Many regions already had EMTs as ambulance attendants before
the start of their grants, and assigned them to the serious cases when-
ever possible. '

Training programs did little to alter that picture. In most regions,
they served primarily to increase the proportion of runs made with two
EMTSs on board instead of one, and to increase the proportion of less
serious cases that EMTs handled. Even these increases were not large,
because of a large turnover in ambulance attendants. Progress was
substantial, however, in two of the analysis regions. One of them (San
Bernardino County) created a large cadre of paramedics where none
had existed before the grant.

o Attendants at all training levels recognize cases of cardiac arrest
and administer cardiopulmonary resuscitation and oxygen.
Paramedics apply more advanced treatment modalities.

o Attendants with advanced training tend to be more selective than
those with lesser training in deciding whether or not to adminis-
ter any treatment at all.

e Attendants with advanced training tend to spend somewhat more
time treating at the scene, rather than rushing the patient to the
hospital. However, the differences in treatment time are not
dramatic.
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Chapter 1

THE EMERGENCY MEDICAL SERVICE SYSTEM
AND ITS PROBLEMS

BACKGROUND

Until recent years, systems for providing care in the field for victims
of accidents and other medical emergencies received considerably less
public and professional attention than other types of emergency ser-
vices, such as police and fire departments. When this study began (in
1973), parts of the country had no emergency ambulance service what-
soever; in other areas, including some large cities, the primary medical
response was provided by persons with little or no medical training.
One would be very surprised to call the police about a bank robbery
and have a nurse respond, but it used to be common to call on a police-
man with no specialized medical equipment or training to deal with a
heart attack victim.

The first serious effort to attract professional attention to emer-
gency medical services occurred in 1966, with publication of a report by
the National Academy of Sciences.[21] But not until six years later
were concerted efforts begun to convert the fragmented and uncoordi-
nated emergency ambulance service into an effective system for
delivery of emergency medical care. The main problems had been
identified, and the Emergency Medical Services Systems Act of 1973
{Public Law 93-154) established funding and a mechanism for the
federal government to encourage upgrading of emergency medical ser-
vices. This federal action actually occurred after the Robert Wood
Johnson Foundation’s pioneering commitment to the same objectives,
and many of the programs and activities that were eligible for federal
grants corresponded to similar elements in the Foundation’s grant
requirements. This commonality was not serendipitous, but arose in
part because the panel of experts assembled by the Foundation and the.
National Academy of Sciences to oversee and administer the
Foundation’s grant program included many of the same people who
were active in promoting a federal effort and (later) in administering
the federal grants.
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Inadequacies that needed to be remedied were not hard to find.[{4]
They occurred in all the major operational components of the emer-
gency medical service system, which are shown schematically in Fig. 1
and will be briefly described here. (The arrows in the figure show lines
of communication and interaction—not medical care.) Ambulance
agencies operate mobile field units and often also the dispatching sub-
system. Persons needing help can obtain a mobile treatment unit by
contacting a dispatcher (usually by telephone but sometimes via other
emergency agencies), or they may travel directly to the hospital emer-
gency department. The mobile units treat the patient at the scene, and
some of them can transport patients to hospital emergency depart-
ments, providing treatment en route.

Citizen access is the process by which a person with a medical emer-
gency obtains assistance from a mobile unit or a hospital emergency
department. In the early 1970s, citizen access was often a bewildering
experience, especially for nonresidents. Telephone directories in some
areas of the country either offered many numbers to call, or none. The
particular agency or agencies providing emergency medical assistance
(police, fire, hospital, private ambulance firms, etc.) could not be
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Fig. 1—Operational components of an emergency
medical service system



determined from some directories, leaving it up to the citizen to find
access. There might be several ambulance agencies, each with its own
telephone number and dispatch system. The dispatchers were com-
monly not trained to assist callers with their medical problems, but
merely to dispatch a mobile unit.

The ambulance agencies had deficiencies of their own. They were
typically small, operating one or two mobile units, and emergency med-
ical care was often a secondary or tertiary function for them. Then, as
now, even commercial ambulance services derived the bulk of their
income from providing routine transport to, from, and between hospi-
tals and nursing homes, rather than from providing emergency services.
Many ambulance attendants were inadequately trained for emergency
services and were also inexperienced (because of high turnover rates).

In regard to hospital emergency departments, a major problem was
that there might be several in a region, with little or no coordination of
services among them. The mobile care units may have been unable to
communicate with hospital emergency departments by radio, either to
tell them they were arriving with a patient or to receive any medical
advice.

Of course, few communities suffered from all of these inadequacies,
but combinations of them were common. The Foundation’s grantees
were typical in this regard, displaying both flaws and virtues in their
emergency medical service systems. This report describes the efforts of
several grantees to resolve their problems, and how successful they
were.

THE ROBERT WOOD JOHNSON FOUNDATION EFFORT

To foster the development of well-organized regional emergency
medical systems, the Robert Wood Johnson Foundation in 1973 estab-
lished a program of two-year grants to establish “regional emergmncy
medical communications systems.” The intent was to encourage
improved access to, and response from, the emergency medical service
(EMS) system by promoting “regionalization” —the integration of a
region’s service providers into what should be a more efficient and
effective system. Applicants for Foundation funds had to give “evi-
dence of capacity and intention of meeting” certain minimum require-
ments within one year of the grant award.[19] In particular, their
plans had to include provisions for:

1. Organizational regionalization: Establishing an agency with
overall authority and responsibility for the operation of the
EMS system.



2. Simplified public access: Arranging central citizen access to
the EMS system by use of a single telephone number, prefera-
bly coin-free at pay phones.

3. Centralized dispatching and communications: Providing
dispatch and coordination of all emergency medical vehicles in
the region from a single dispatch center.

4. Ambulance-to-hospital communications: Equipping all hospi-
tals and mobile units with two-way radios to enable direct
prenotification of the hospital and facilitate clinical communi-
cation between ambulance personnel and physicians.

5. Training: Seeing that all dispatch, ambulance, and other
emergency health personnel receive at least the 81-hour
Department of Transportation course for “Emergency Medical
Technician— Ambulance” (EMT-A) or its equivalent.

In addition, ambulance agencies were to provide 24-hours-a-day ser-
vice and have access to specialized emergency care facilities (e.g., burn
units, coronary care units, trauma units, and poison control centers),
and the system itself had to have access to adequate radio channels
and telephone lines.

Priority in awarding the grants was given to those regions that
demonstrated the greatest potential for improvement in emergency
care. A region’s chances of selection were improved if it showed a com-
mitment to undertake related improvements in its EMS system that
were not being funded by the Foundation—for example, purchasing
only ambulances that met Department of Transportation standards, or
categorizing hospital emergency capabilties according to the sophistica-
tion of the services provided.

Each applicant was free to define the geographic extent of its region,
but had to show evidence that all relevant institutions in the region
would cooperate with the program. Grants of up to $400,000 for two
years were made to each of 44 regions to enable them to plan and
develop dispatch centers, provide training courses, purchase communi-
cation equipment, collect and analyze operational data, and educate the
public.

OBJECTIVES OF THIS STUDY

Our study investigated the principal effects associated with changes
in the EMS systems in several of the regions that received grants. A
broader but less empirical evaluation of the Foundation’s program was
undertaken by the National Academy of Sciences committee that
selected the grant recipients and monitored their performance. The



committee’s report[15] covers all 44 regions that received grants and
summarizes the information obtained during site visits and interviews
as well as from a questionnaire mailed to the grantees. The Rand
study was not intended to evaluate the effectiveness of the
Foundation’s entire program, but rather to explore policy issues related
to EMS systems. The fact that certain changes were expected in those
systems presented an opportunity for researchers to observe a kind of
natural experiment.

Aside from those changes, the Foundation also hoped that the pro-
gram would stimulate alterations in the interactions among service pro-
viders by acting as a catalyst for regionalization—the integration of
small EMS providers and service areas into larger, more effective and
efficient systems. For that reason, the Foundation requested that
Rand’s study also examine how regionalization affected the operation
of EMS systems.

The state of EMS research at that time suggested that much might
be learned from such a study. The goals of the grant program—
regionalization, better training, better communications, and public
education—certainly seemed reasonable enough, but there was little
firm research evidence to show that these program elements would
improve emergency medical care. The assumption that regionalization
of EMS systems is a worthwhile goal had become firmly entrenched in
the literature, but the main arguments in its favor tended to be that its
benefits are intuitively clear. As an example of this reasoning,
Levy[11] stated:

The advantages of [a regional] system to the injured patient are obvi-
ous. . . . Technicians will be trained to stabilize the patient at the
scene, using the ambulance as a mobile emergency room with two-
way radio communication directly with ER physicians and nurses. ...
A well organized regional system, centrally dispatched by radio,
reduces the number of unnecessary ambulance runs and thus reduces
the cost.

Counterarguments have also been given, notably by Gibson.[7]
Chapter 3 of this report reviews the issue.

Chapter 4 discusses the issue of simplified public access. Here
again, proponents appealed primarily to common sense and logic,
without presenting empirical evidence of the extent to which access
problems were actually experienced by, or led to any difficulty for, vic-
tims of medical emergencies. Many people arrive at hospital emer-
gency departments without calling an ambulance, and many of them do
not require an ambulance because they do not have urgent conditions.
Access, then, is not a problem for them.[12] The remainder who do
have serious emergencies might fare better if they call an ambulance,



but available evidence does not suggest that their failure to do so is due
in any way to problems with public access. On the contrary, studies
have found that nearly all victims of serious emergencies who arrived
at hospitals by nonambulance means had not even considered calling
an ambulance.[13] Nonetheless, it is possible that installation of sim-
plified public access would change people’s behavior; therefore, this
study examined the question:

¢ Does installation and promotion of simplified public access sys-
tems increase the use of ambulances by patients with emergent
conditions?

Among patients who do arrive at a hospital by ambulance, past
research has found that there were often lengthy delays (an hour or
more) in detecting that an emergency had occurred or in deciding that
the situation was indeed an emergency.[9,13,14,22] Thus, even when
access problems contribute a delay of several minutes, it is not
apparent how correcting the problem could have much of an impact.
The countervailing possibility is that making public access easier will
encourage people who do not have medical emergencies to enter the
system. This “abuse” of the EMS system conceivably could degrade
system performance for victims of true emergencies by causing ambu-
lances and emergency departments to be more congested. We therefore
examined the following two questions:

e Does installation and promotion of simplified public access sys-
tems reduce the delays experienced by patients before they
reach an ambulance agency?

e Does installation and promotion of simplified public access sys-
tems promote “abuse” of the ambulance service?

Chapter 5 discusses central coordination of dispatching and com-
munications, which is in part a necessary adjunct to simplified pubiic
access. If several ambulance agencies operate in a region, and all of
them are to be accessed via a single telephone number, then the per-
sonnel who answer that telephone number must be able to communi-
cate with all the agencies. Centralized dispatch, however, is a capability
that extends beyond central coordination of dispatch. Under central-
ized dispatch, the personnel at a single facility within the region can
communicate directly with mobile field units and have the authority to
instruct them to respond to specified locations and transport patients
to specified hospitals.

The presumed advantages of centralized dispatch are most apparent
when the service areas of several ambulance agencies overlap. In that
case, a central dispatcher can:



o Select the closest available, appropriate mobile unit to send to
each incident;

e Avoid unnecessary duplication of response by competing agen-
cies; .
Help balance the workload among agencies; and
Direct mobile units away from temporarily overcrowded emer-
gency departments.

In addition, economies of scale may make a central dispatch operation
less expensive than multiple dispatch centers, by requiring:

e Fewer dispatching personnel,

e Fewer transmitters and other communications equipment, and

e Lower training costs, because all dispatchers are at one location
and use the same equipment.

If the service areas of agencies do not overlap, it is less apparent
that central dispatch is an improvement over central coordination of
dispatching, whereby each agency or a subgroup of agencies dispatches
its own mobile units. Such decentralized dispatching allows control
over the mobile units to remain with the administrators who are
responsible for the performance and discipline of their employees.

Chapter 6 discusses ambulance-to-hospital radio communication,
which can notify the emergency department of a patient’s impending
arrival. (This can also be done indirectly by means of a dispatcher-to-
hospital link.) The benefits of prenotification are presumably greatest
where (usually in rural areas) the emergency department does not have
an on-duty physician 24 hours a day, but one is on call. There is some
reason to hypothesize that the physician may be more responsive to
direct than to indirect prenotification, since the ambulance attendant
knows the condition of the patient.

Even in hospitals where a physician is always on duty in the emer-
gency department, prenctification can still potentially speed up treat-
ment for the patient. Walsh[25] quotes a physician as saying:

[Radios] helped us tremendously by allowing us to get better
prepared while an emergency patient is en route. With the help of
the radios we are able to have people at the door when the ambu-
lance arrives, and we're all set up for whatever kinds of procedures
are indicated.



We therefore addressed the [ollowing questions in this study:

e To what extent is prenotification of emergency departments
affected by installation of ambulance-to-hospital communica-
tions?

e Does prenotification improve a patient’s chances of seeing a
physician rapidly?

Such communication works both ways, of course: Hospital person-
nel can speak to the ambulance attendant and give advice or prescribe
treatment. Systems in which telemetry is transmitted from the ambu-
lance to the hospital cannot have any useful effect without this feed-
back, but it is not at all apparent that communication systems will
actually be used for these purposes. Holloway questions the usefulness
of such systems when the ambulance attendants have only basic EMT
training[10]:

As for professional instruction, what can the nurse or physician tell
the ambulance crew? If the crew has been trained at the basic EMT
level, should a radio message be necessary [for them] to implement

CPR or apply a splint? Surely a radio voice is not going to instruct
how to do CPR or apply a splint.

Accordingly, we examined the extent to which hospitals provide radio
advice to the ambulance.

Chapter 7 discusses training of ambulance attendants. Although no
one would claim that untrained attendants are preferable to trained
ones, there are numerous open questions about the benefits of training.
Cannon[3] has shown that well-trained attendants, for a variety of rea-
sons, may not apply the skills that they learned. He also noted that
emphasis on diagnosis in training may be misplaced, since it is possible
for attendants to make an inappropriate diagnosis—or none at all—-
and still give the correct treatment. Conversely, they may make a
correct diagnosis and yet fail to give appropriate treatment. Our study
attempted to examine the relationship between attendant training level
and the diagnosis and treatments given by the attendants. This
attempt was only partially successful, but some tentative findings and
conclusions were derived.



Chapter 2

RESEARCH DESIGN

SELECTION OF REGIONS

Of the seven regions we chose for study, four were “rural” and three
“expanding.”

Rural regions are characterized by a large number of independent
EMS systems covering a widespread low-density population. Both the
Foundation and Rand staff believed that rural areas were among those
most likely to benefit from the grant program. Special problems in
rural areas include the difficulty of public access in sparsely populated
areas, the necessity for using on-call physicians for treatment in emer-
gency rooms, the long distances to be traveled by an emergency unit
going to the scene and to a hospital, and the high fraction of emer-
gency room arrivals who do not use emergency ambulances. We chose
four rural regions so that common patterns could be identified and
compared, and the effects of regional dissimilarities could be identified.

An expanding region is characterized by a relatively sophisticated
urban EMS system surrounded by -suburban and rural areas lacking
many of the features of the central system. This type of region
presents the analytical advantage that to some extent it contains a
built-in control group, in the sense that certain variables that are exog-
enous to the emergency medical service, but nonetheless affect the
incidence and treatment of medical emergencies, are usually similar in
the central area and in the area newly encompassed by the EMS sys-
tem. These include weather, some characteristics of highway travel,
certain demographic features, etc. In addition, expanding regions are
free from many of the start-up problems associated with establishing a
competent regional EMS system. These include, for example, prepar-
ing appropriate training courses, locating equipment suppliers, setting
up an agency with the authority and capability to dispatch ambulances,
and acquiring radio frequency allocations. Perhaps most important,
the region generally will contain personnel who are experienced with
the advanced system and are able to avoid some of the pitfalls inherent
in designing and implementing such a system from scratch.

The implications of the Foundation’s program elements were
expected to vary substantially according to the nature of the region.
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For example, in rural areas, centralized dispatching and good radio
communications would not be expected to influence the choice of
ambulance agency dispatched to a particular location or the choice of
initial destination hospital, as there is usually only one sensible possi-
bility for each of these. Moreover, diversion of an ambulance from one
emergency department to another because of congestion is much less
likely in rural areas. On the other hand, in rural areas the physicians
who staff emergency departments are more likely to be on call, so that
radio communications could reduce the delay between the patient’s
arrival and the physician's arrival at the hospital. Moreover, during
the lengthy runs to hospitals that are often experienced in rural areas,
both the training of the ambulance attendants and their ability to com-
municate with physicians could potentially be important for improving
patient care.

Both the rural and expanding regions were selected by a process
involving an initial review of the written proposals to the Foundation,
followed by site visits during which we discussed matters with local
EMS representatives and investigated current and potential data
sources. We thereupon selected the regions listed in Table 1.

PERFORMANCE MEASURES

The goals of an EMS are to provide services that reduce the mortal-
ity and morbidity of emergent patients, and to reduce their pain and
anxiety. To attain these goals, the Foundation’s program sought to
change the EMS systems in the grant regions to reflect four charac-
teristics: '

Easy access to the system by persons who need help;
Rapid response by a well-equipped mobile unit with appropri-
ately trained personnel,

e Appropriate treatment of the patient at the scene and, if neces-’
sary, en route to the hospital; and

e Timely and appropriate treatment in a hospital emergency
department.

Following Gibson’s paradigm,[5] one might classify the results in
terms of input measures, process measures, and outcome measures:

o Input measures describe the potential of the system by describ-
ing its resources (facilities, equipment, and personnel).

e Process measures indicate how the system is operating (these
include measures of efficiency and utilization).



Table 1
REGIONS SELECTED FOR STUDY

Region Type State

County

San Bernardino County Rural California
“Pee Dee” Rural North Carolina

West Central Wisconsin Rural Wisconsin

Northwest Wyoming Rural Wyoming

Big Bend Expanding Florida

Atlanta Metropolitan Area Expanding Georgia

Central Iowa Expanding Iowa

San Bernardino

Anson
Montgomery
Moore
Richmond

Barron
Chippewa
Clark
Dunn

Eau Claire
Pepin
Pierce
Polk

Rusk

St. Croix

Big Horn
Fremont
Hot Springs
Park
Washakie

Gadsden
Jefferson

Leon

Madison

Taylor

Wakulla

Thomas (Georgia)

Clayton
Cobb
DeKalb
Douglas
Fulton
Gwinnett

Rockdale

Boone
Dallas
Jasper
Madison
Marion
Polk
Story
Warren




e Qutcome measures indicate how successful the system is in
achieving its goals. They describe patient outcomes (e.g., rates
of patient mortality, temporary disability, and permanent disa-
bility).

Ideally, we would have liked to use outcome measures to judge the
effects of changes in the various EMS systems. (The changes them-
selves will generally be described in terms of input measures.) Doing
so, however, would have entailed a mnassive data-collection and analysis
effort far beyond the scope and purpose of this study. Our immediate
task was more modest: to identify organizational changes that promote
regionalization. To establish a causal relationship between organiza-
tional changes and patient outcomes, it would be necessary to under-
stand how regionalization affects system access, response, and treat-
ment, and then how these factors affect patients. However, because we
did not know whether and to what extent process measures would
change, it was not feasible to collect outcome data that would be suit-
able for measuring the impact of whatever process changes occurred.
Instead, we concentrated on the necessary first goal: to determine
what process changes did in fact occur, whereupon future researchers
can decide which ones merit careful analysis of outcomes.

Process changes may fail to occur for several reasons, which can be
distinguished by the study design. First, the initial condition' may
have been satisfactory in certain regards, not susceptible to marked
improvement. For example, the public may not have experienced any
important delays in the EMS system initially. Second, the nature of
certain initial inadequacies in the EMS system may have been such
that the Foundation’s program would not be expected to change them.
For example, a region might have had inadequately staffed hospital
emergency departments, and the Foundation’s program would not
affect such a problem. Third, a grantee region might fail to implement
one or more of the intended program elements, thereby leading to no .
change. Fourth, a program element may be implemented but not used
as anticipated. For example, radio links may be installed between
ambulances and hospitals, but remain essentially unused. Our data
permitted a determination of the extent to which process changes
failed to occur for any or all of these reasons.

Changes in process measures are related to changes in inputs, but
we do not describe the inputs in quantitative terms. Rather, we are
interested in the extent to which the inputs reflect regionalization of

‘The term initial condition refers o the situation during Wave ! data collection,
which occurred after the Foundation’s grant was awarded but before substantive changes
were made in a region’s EMS system.




13

the emergency medical service. The extent of regionalization is cap-
tured by qualitative aspects of the inputs, such as how they are coordi-
nated among different parts of the region. We shall use two different
types of measures of the extent of regionalization, organizational and
procedural.

The organizational dimension of regionalization captures institu-
tional, political, and funding factors. One indicator of it is simply the
existence of a council or agency with responsibility for emergency med-
ical services in the entire region. Other indicators include the partici-
pation levels and authority of this agency, such as:

e The power to collect and dispense revenue.

Operational responsibility for direct provision of any emergency
medical function, such as dispatching.

e The power to promulgate and enforce any standards for EMS
providers, such as minimum equipment or training standards,
fees for services, allocation of radio frequencies, etc.

s Control over any equipment or licenses, such as for radios or
transmitters.

e Provision of centralized administrative services, data collection,
and evaluation.

Issues related to organizational regionalization are discussed in Chap.
3.

The procedural dimension of regionalization captures the extent to
which operations, facilities, equipment, and protocols have in fact been
developed and implemented for coordinating the delivery of emergency
medical care within the region. In principle, procedural regionalization
can be measured without reference to the particular geographic boun-
daries that have been chosen by the central agency to define the
“region” that it covers. For example, if a citizen can dial a single tele-
phone number and gain access to every ambulance agency that might
possibly respond to his or her location, then public access is well coor-
dinated. It matters less (for measuring the degree of procedural region-
alization) whether the telephone number is the same for every location
in the geographic region covered by the central organization. Con-
versely, it is possible that a single telephone number could be imple-
mented throughout a previously defined region and yet public access
not be well coordinated at the boundaries of the region—perhaps
because additional telephone numbers must be dialed to obtain a
nearby ambulance that happens to be outside the region’s boundaries.
In Chaps. 4 to 7 we use various measures of procedural regionalization
related to public access, communications, and training.
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DATA COLLECTION

The basic scheme of the study was a before-and-after design without
explicit controls. Comparisons among study regions having differences
in their program elements permitted a form of quasi-control.

Two types of information were collected in each study region: (1)
general descriptive information about the region and its EMS service
providers, and (2) case-related data for patients who entered the EMS
system.

DESCRIPTIVE DATA

A semistructured interview was used to obtain basic service data
from most ambulance providers. These basic data concerned the
agency’s catchment area, dispatching policies, problems of interface
among agencies, transportation policies, data collection procedures,
communications equipment, communications policies and problems,
financing and financial outlook of the agency, regulations and legisla-
tion affecting agency operations, staffing, training of personnel, and
equipment available for treatment.

Most of this agency-specific information, as well as general informa-
tion about political, administrative, and programmatic changes, was
obtained during site visits that ordinarily had some other primary
purpose—arranging for collection of case-oriented data (described
below), attending meetings of EMS committees, or presentation of a
briefing on preliminary analysis of the data. Feedback from agencies
was especially helpful in clarifying (and sometimes revising) our find-
ings.

CASE-ORIENTED DATA

In each region, we collected two waves of data on patients who used
the EMS system: Wave 1 before any substantive changes were made
using the Foundation’s grant, and Wave 2 after changes were made.
The timing and duration of the waves varied among regions, reflecting
primarily:

e Differences in the amount of effort required to reach agreement
on the content and use of the data forms.
Differences in the timing of operational changes in the region.

¢ Differences in the period of time needed to obtain a sufficient
sample size.
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Within each region and each wave of data collection, all agencies
started on approximately the same date, but there were variations in
the ending date because agencies having a large patient volume often
terminated data collection earlier than other agencies. (Sometimes this
was by prior agreement, sometimes by unilateral decision of the agency
providing data.) Some regions used the same data forms in both data
collection waves. In others, the forms were changed between waves to
improve the usefulness of the information being collected or the ease of
collecting the data.

In all study regions, data were collected on forms filled out by ambu-
lance attendants and by emergency department personnel. In some
regions, depending on operational details, some of the ambulance-
related data were provided on separate records completed by dispatch-
ers, rather than by ambulance attendants.

In no instance were the data forms in use prior to Wave 1 suitable
for this study. (Some agencies did not collect any case-oriented data
other than billing information prior to Wave 1.) Therefore,
modifications—sometimes minor, sometimes major—were required.
These modifications were the subject of (usually lengthy) negotiations
among Rand staff, the EMS service providers, the grantee, and even
state agencies.

Ambulance Data

This study had needs for data not ordinarily collected. For ambu-
lance forms these special needs were:

e An identifying number on each form, to permit matching with
the hospital record for the same patient. (Rand designed the
data collection process so we would not receive patient names
or other direct identifiers.)

e Indication of the personnel and/or training levels of personnel
on the ambulance.

Information concerning use of communications.
Information concerning how the patient achieved access to the
system.

e Information concerning the reasons for choosing a particular
destination hospital.

Because the resulting data forms were particularly tailored to this
study, we would not recommend them for routine use.

Within the constraints established by the data needs and require-
ments for keypunching the data, Rand adapted the forms (or agreed to
have the region adapt them) to include any other data elements desired
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locally. Therefore, the forms and their content vary substantially
among the study regions. Some of the data elements included by local
option proved valuable for research purposes, although comparable
analysis across all regions was obviously precluded.

Figure 2 is an example of an ambulance data form used in this
study. In most regions, ambulance agencies were requested to fill out a
form for every dispatch, and for every patient if there were more than
one on a single run. This procedure was adopted, even though Rand
was not interested in every ambulance run, primarily to avoid the
necessity for ambulance attendants to make a judgment as to whether
a form should or should not be completed.

Some ambulance agencies have a substantial volume of nonemer-
gency transfers. These were not relevant for the study and were either
removed before kevpunching or excluded in the analysis. Some agen-
cies, after hearing of this exclusion, preferred not to fill out forms for
such cases.

Arrangements for keypunching or otherwise processing the forms
also differed among regions. In some cases the work was performed by
Rand, in others by the grantee, under an agreement for reimbursement
from Rand. In one instance (Wave 1, in the Atlanta metropolitan
region), votomatic cards were punched directly by the ambulance atten-
dants. This procedure, which was proposed and implemented by the
grantee, avoided the necessity for keypunching, but was not found to
be acceptable to the local agencies. (Ambulance attendants needed to
carry written information on scratch pads until they were able to
punch the cards, and hospital personnel could not read the cards to
find out what treatment had been provided by the ambulance atten-
dants.)

Emergency Department Forms

Our study needed to capture certain types of patient information not-
ordinarily recorded by hospitals. Therefore, special logs or survey
instruments were needed, in addition to the records usually filled out in
the hospital.

The unique data requirements from emergency departments for pur-
poses of this study were:

e A record of the serial number identifying the ambulance form,
for ambulance arrivals.

¢ Information concerning whether and when the patient was seen
by a physician.
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e User survey information (to be asked of the patient or a person
accompanying the patient) concerning delays encountered in
accessing the EMS and, if the patient did not arrive by ambu-
lance, the reason for coming by other means.

An example of an emergency department form is shown in Fig. 3.
Some of the data elements (such as diagnosis) are ordinarily available
on routinely maintained records, but nonetheless had to be specially
coded for this study. In general, hospitals were not requested to fill out
a form for every patient treated in the emergency department, although
some did so. The criterion for filling out a form was that either (a) the
patient arrived by ambulance, or (b) the patient’s apparent presenting
condition was emergent or life-threatening. Detailed instructions were
given to hospitals, defining these types of cases and providing examples
of conditions that were to be considered emergent. However, the
instructions were not applied consistently—or perhaps were not even
read—by many people who filled out these forms, leading to difficulties
in interpretation.

In Wave 1, emergent cases were to be assigned to one of the follow-
ing categories: cardiac problem; severe respiratory problem; major
blood loss; other.

After analysis of Wave 1 data, a new subdivision for emergent cases
was specified, and it was used in Wave 2 in some regions. The
categories were: cardiac arrest, other cardiac, severe respiratory, major
external blood loss, possible spinal fracture, ingested drugs or poisons,
and other emergent.

When data forms were keypunched in the study region, the hospital
forms were sometimes matched to corresponding ambulance forms
prior to transmittal of the data to Rand (e.g., the forms were physically
stapled together and keypunched as a single record). In other
instances, only the ambulance serial number on the machine-readable
records permitted a direct match between ambulance and hospital -
forms. When the serial number was missing, indirect matching (e.g.,
comparison of date, time, age, sex, and presenting problem on ambu-
lance and hospital forms) was used to obtain additional matches.

When data forms were keypunched by Rand, hospital forms indicat-
ing an ambulance arrival but containing no ambulance serial number
were sometimes matched manually, using any handwritten notations
on the form that assisted in the comparison. After keypunching,
indirect processing by computer was performed to identify additional
matches.
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DATA PROBLEMS

Noncooperating Agencies

Many agencies (particularly small ambulance agencies) did not
cooperate with the study despite affirming to Rand staff or to the
grantee that they would. Noncooperation was determined at the time
completed forms were supposed to be collected, or even later, during
data processing. Noncooperating small ambulance agencies constituted
a potentially important bias when collectively they represented a sub-
stantial fraction of service in one geographic subarea of the study
region. (This occurred in Wave 1 in Wyoming and Wisconsin.)

In general, hospitals cooperated more than ambulance services in
providing data. However, missing hospital data presented a major
problem in one region (Atlanta), where one of the major hospitals pro-
vided no data at all after agreeing to cooperate.

For reasons that will become apparent from the discussion in Chap.
3, no Wave 2 data were received from the Atlanta metropolitan region.
In addition, Wave 2 data from the Pee Dee region were not received in
time to permit analysis for this report. Therefore, we did not analyze
case-oriented data for these two regions. Table 2 shows the extent of
agency cooperation in regions whose case-oriented data will be further
discussed in this report. These regions will be called “analysis
regions.”

Missing Records from Cooperating Agencies

For some patients who were handled by cooperating agencies during
the study period, Rand did not receive completed data forms. The
extent to which records were missing could be estimated in three ways:

¢ From routinely maintained records of patient volumes. (This is
possible only for ambulance agencies, as hospitals were not.
requested to complete a data form for every patient in their
emergency departments.)

e From the presence of a hospital record indicating the arrival of
an ambulance from a cooperating agency, with no correspond-
ing ambulance record.

e From the presence of an ambulance record indicating that a
patient was transported to a cooperating hospital, with no
corresponding hospital record.

In general, ambulance records were obtained for over two-thirds of
all ambulance trips to hospitals, and hospital records for over one-half
of such trips. Although we obtained matched ambulance/hospital
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Table 2
COOPERATION OF INSTITUTIONS IN ANALYSIS REGIONS

Hospitals Ambulance Agencies®
Number Number
Providing Number  Providing Number
Region Data in Region Data in Region
Iowa
Wave 1 15 16 25 43
Wave 2 16 16 30 45
Wyoming
Wave 1 8 8 10 13
Wave 2 6 8 11 13
Florida
Wave 1 5 5 9 9
Wave 2 5 5 9 9
San Bernardino
Wave 1 15 20 19 27
Wave 2 12 20 14 27
Wisconsin
Wave 1 18 21 18 44
Wave 2 18 20 17 44

3Some of the ambulance agencies that failed to provide data are
so small that they may have had no emergency runs during the
study period.

records for less than one-third of all patients, the match rates were
typically over 75 percent for patients transported by cooperating ambu-
lance agencies to cooperating hospitals. We were not able to estimate
the completion rates for nonambulance arrivals at emergency depart-
ments, since these did not necessarily correspond to the situation for
ambulance arrivals. (That is, some hospitals completed a data form for
nearly every ambulance arrival, but failed to complete any forms for
nonambulance arrivals.)

Missing Data Items

In the records that were received, some data items were not com-
pleted by those who filled out the forms. Missing data items are in
some instances indicated by explicit checking of a box on the form
labeled “Don’t Know” or a similar phrase, and in other instances by
failure to enter any notation in a series of check-off boxes which collec-
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tively encompass all possibilities. (For example, under “Aid Given,” all
possible choices are listed—even “None.”)

The extent of missing data items in general appears consonant with
one’s a priori expectations for whether the respondent would or would
not know the answer to the question. In particular, the item most fre-
quently missing was the time at which the accident or onset of illness
occurred (as opposed to the time at which the agency was first
informed of the incident). However, user survey data, which would
seem difficult to collect because of the emotional state of the patient or
those accompanying him—or because the patient is unconscious—were
generally completed to a high degree. Table 3 illustrates the extent of
the problem by showing selected missing data percentages for Wyom-
ng.

Table 3

SELECTED MISSING VARIABLES FOR WYOMING

Percent Missing
Variable Wave 1 Wave 2

Ambulance Variables

Agency name 1 1
[llness vs. injury 26 24
Nature of call 3 3
Who requested ambulance 11 6
Time call received 11 9
Aid given 35 37
Reason for choice of hospital 1 6
Trip mileage . 8 16

Hospital Variables

Method of arrival 19 12
Presenting problem 1 2
Disposition 7 3
Time of:
Patient arrival 2 3
Onset 68 79

User survey information
(Ambulance arrivals) 18 16
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Out-of-Region Trips

Patients whose ambulance trips terminated in hospitals outside the
region were potentially very interesting for the study, since they com-
monly required specialized physicians or facilities. However, we were
unable to collect more data about them than appeared on the ambu-
lance forms.

Patients who arrived at hospitals within the region from locations
outside the region could be identified on the data forms in some, but
not all, of the study regions.” Often they could not be distinguished
from patients who were transported by a local ambulance agency whose
identity was not recorded at the hospital.

Threats to Validity and Interpretation

The completeness and apparent accuracy of data forms provided by
cooperating agencies were more than adequate to meet our original
expectations and would have aroused few concerns about the represen-
tativeness and interpretation of any statistics we might derive from the
data. However, the problems due to noncooperation in data collection
were especially grave in this study. Our staff members and also those
of grantee organizations took various precautions to assure a high level
of participation,? but in the end none of them proved adequate. The
upshot was that we ultimately obtained data files known to contain
biases—indeed, biases that changed from one wave to another.

Consequently, we were forced to approach the data with considerable
suspicion and to be cautious in drawing any conclusions. The most
serious data-collection problems necessitated, as we have said, the
omission of entire regions from the analysis portions of this report, or
they prevented us from addressing certain research questions that we
originally thought we would be able to answer with our research design.
Our predominate approach has been to present conclusions that we
believe to be robust in light of all uncertainties of interpretation. In
some instances we describe what the data show and then indicate
explicitly some examples of alternative possibilities of what “really”
happened that are still consistent with our overall conclusion.

Although we have tried to be conservative in handling the data, our
conclusions cannot be considered definitive; rather, they are indicative
of patterns deserving future research attention. Even where we have

2These included visits to each agency or to meetings attended by an agency represen-
tative, participation by agency representatives in design of forms and data collection pro-
cedures, hand delivery of the data forms in many instances, accompanied by instructions
on use, execution of written agreements to participate in some cases, and follow-up visits
or telephone calls.
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concluded that some effect did nof occur, the uncertainties of interpret-
ing the data may have obscured an actual change that we were unable
to detect.

SUMMARY OF DATA USED

For all seven study regions, we collected descriptive data from inter-
views, organizational documents, grant applications, and similar
materials. Our findings concerning organizational regionalization are
based on these seven regions and are presented in the next chapter.
Case-oriented data were obtained and analyzed for only five of these
regions: San Bernardino County, Central Iowa, Northwest Wyoming,
West Central Wisconsin, and the Big Bend region in Florida and Geor-
gia. Chapters 4 to 7, which discuss various aspects of procedural
regionalization, are based on these five analysis regions.



Chapter 3

ORGANIZATIONAL REGIONALIZATION

THE CONCEPT OF REGIONALIZATION

There is no set definition of regionalization, but it is commonly
taken to include functional integration based on differing capabilities
of providers (or “categorization,” the term used by the health service
system), cooperative relationships among providers, and compatibility
with natural flow patterns of patient care[19]. Following somewhat the
theory of the geography of market centers, a relationship is
hypothesized between quantity of different types of goods or services
demanded and distance between the consumer and the location of the
supply. The less the demand, the more distant the points of supply.
Thus, the average consumer lives closer to the nearest grocery store
than to the nearest furniture store, and closer to the furniture store
than to the nearest stamp and coin shop.” Similarly, a consumer is
likely to be closer to the nearest physician’s office than to the nearest
emergency medical clinic that is staffed 24 hours a day, and closer to
the clinic than to the nearest burn treatment center.

However, whereas there are few reasons for furniture stores and gro-
cery stores to cooperate in supplying their services, it is argued that
there are compelling reasons for health care providers to do so. Mar-
kets provide sufficient signals (albeit with many known imperfections)
to consumers and producers of furniture to affect their behavior
appropriately. For emergency medical care, however, the signals may
be insufficient, and misreading or missing them entirely may be a case
literally of life or death. Even if the health care market were operating
efficiently in an economic sense {and most observers claim that major
segments of it are not), for reasons of equity some would urge more
cooperative differentiation of product and nonmarket-defined variation
in the levels of service delivery. Thus, it ought not to matter where
you suffer a heart attack for your access to the appropriate level of care
to be timely and relatively constant across locations.

Against this backdrop, picture the problem situation that regionali-
zation is intended to improve. In a given region, several ambulance
agencies may have the capability to respond to a call for service—some
public, some private; usually with attendants having different levels of

25
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training; often located near hospitals providing different levels of ser-
vice; usually able to communicate by radio with a selected number of
hospitals and law enforcement authorities; usually able to make
independent dispatch decisions; and usually able to be summoned from
several sources. The market, imperfect as it is, has influenced the
location and level of service capability of all these providers in the
“system.” But what if a major trauma victim is aided by the ambu-
lance least well equipped to handle trauma and unable to communicate
with the “appropriate” hospital for treating major trauma cases? Argu-
ably, the victim was unable to “shop around” for the best emergency
medical service, or for that matter, for the level of emergency medical
service for which he or she is able and willing to pay. The solution
proposed by those who support EMS regionalization: Organize service
providers into a system that deliberately provides different levels of
service at specified different locations, and establishes and enforces
consistent rules and communication channels for assisting patients to
reach the appropriate level of service.

Karl Yordy[28] was building on the writings of people with major
influence on the concept of regionalization when he defined it as:

. an explicit plan covering a defined geographic area. The pian
sets forth specific responsibilities for providing access by the popula-
tion to the full array of functions involved in the delivery of modern
medical care. Those functions are divided among several levels of
care according to the complexity of the services and the frequency of
their use among the defined population. Each practitioner and insti-
tution is assigned responsibility for particular sets of those functions,
usually with a major focus on one level of care. The hierarchical sys-
tem set forth in the plan has provisions for integration of the com-
ponent parts, including referral patterns upward through the levels of
care and established patterns of consultation (and related education).

In such a system some agencies provide only the lowest level of
services—that is, those that are the most demanded and often the least.
complex. Others provide either several levels of service—potentially
from the lowest level to the highest—or only services at a specified
higher level! An important characteristic of regionalization is that
agencies may be constrained to provide only a certain level of service
so that a “functionally integrated” system results.

Although many aspects of the regionalization concept could be
addressed with respect to EMS, we have chosen to focus on two key
elements of the concept: categorization and centralized authority for

"The explicit identification of the levels of care to be provided by each agency is
called categorization, although in the emergency medical service this term is usually
applied only to hospitals and not to ambulance agencies.
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dispatch. As prescribed by Yordy, “Each practitioner and institution is
assigned responsibility for particular sets of [modern medical care]
functions. . . .”[28] Central issues are who assigns that authority and
what in fact is the authority to be assigned. For EMS, one can imag-
ine general resource allocation decisions such as authority to invest in
an ambulance service, or authority to invest in a burn treatment
center. Or one can imagine more daily operational authority such as
the authority to dispatch a particular ambulance to an emergency scene
and then direct it to a particular hospital. Given the existing pattern
of emergency medical care resources and the complaints about imper-
fections in the EMS system centered on lack of categorization of emer-
gency departments and need for coordination of ambulance dispatch, it
seems appropriate to attempt to discover just how much authority for
these elements of the EMS system are given up or expanded for partic-
ipants in a so-called regionalized EMS system.

For the purpose of comparing the experiences of our study sites with
a concrete definition, then, we will consider the essence of EMS region-
alization to be the degree of authority for one agency to control the
allocation of EMS resources in a region—specifically the authority to
establish and enforce categorization of emergency departments, and the
authority to establish and enforce central dispatch of ambulances (pub-
lic or private) to emergency incidents.

This characterization is at one extreme of a continuum, with many
models of cooperative federations between it and the other extreme.
We will argue later that this extreme, although it seems to be a fair
characterization of what many consider to be an .ideal model, is too
narrow a concept to capture practice as we found it at our study sites.
But the absence of a concrete definition, even if it has some shortcom-
ings, would place us in the unsatisfactory position of viewing the
experience in our study sites against a vague concept suitable to almost
any interpretation. Ginsberg said it best when he noted:

One has to be more explicit about the criteria that would tell us
something about regionalization. [By using] such words as “access,”
“equity,” [and] “fairness,” . . . every man’s view of how to improve
health service delivery is placed under the word “regionalization.”[7]

There is scant empirical evidence as to whether regionalization of
emergency medical services is a good idea, but the concept is a central
tenet of much of the EMS literature. Stephenson, for example, states
flatly, “Regionalization of emergency medical services is a step in the
right direction.”[23] The federal government embraced the idea in the
Emergency Medical Services System Act (EMSS) of 1973 and its pro-
gram regulations, and again when the Act was extended in 1976.{16,17]
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Nevertheless, neither proponents nor opponents are able to muster
rigorous scientific evidence to support their views.

Gibson, in an article highly critical of the concept, asserts that EMS
regionalization has been a failure, largely because of the inherent con-
flict between our existing pluralistic form of governance and the more
centralized and rigid style he posits as required to make regionalization
work. Noting the lack of attention in the EMSS Act and by pro-
ponents to these matters, he suggests that “the final irony . . . is that
far from regionalization improving emergency medical care it may well
have worsened patient outcomes and increased certain mortality rates,
albeit at enormous political and economic costs.”[6] In contrast, the
Committee on Regional Emergency Medical Communications Systems
of the National Academy of Sciences, after reviewing the activity of the
44 projects receiving Robert Wood Johnson Foundation EMS grants,
concluded “that (notwithstanding the present shortage of rigorous
scientific data from the 44 projects on the medical impact of EMS)
EMS systems can and do effect significant reductions in accidental
death and disability.”[15]

However, proponents and critics alike have cautioned that regionali-
zation imposes significant implementation problems. The Government
Accounting Office, in a report that generally regards regionalization as
a desirable goal, nevertheless remarks that applications for EMSS Act
grants “do not (1) adequately assess the local political feasibility, or
limitations of regional EMS system development, (2) contain firm com-
mitments of local resources to the regional system, and (3) identify an
acceptable management structure to oversee the development and
operation of the regional system.”[18]

REGIONALIZATION IN THE STUDY SITES

The Robert Wood Johnson Foundation’s Request for Proposals.
defined several “minimum requirements for eligibility.” Included
among these were:

i) “. .. a single regional institution assigned responsibility for
dispatch and coordination of emergency medical vehicles and
services . . .”; and

i) “an ... agency that would have overall authority and responsi-

bility for the operation of the emergency medical dispatch sys-
tem.” [Emphasis in original.][17]

These requirements proved at the outset to be too stringent, how-
ever. Of the seven sites examined by Rand, two clearly proposed to



establish central regional dispatch operations; one proposed a central
regional dispatch center but was vague (deliberately) regarding its
specific function; and four indicated in their proposals to the Founda-
tion that they would not be creating central regional dispatch. During
our study period, no site successfully implemented central dispatch for
the entire region or even created the organizational arrangements
necessary to implement such a concept.

Neither did any of the sites make any significant changes in categor-
ization. Although in some sites agencies such as a medical society or a
state committee had “categorized” hospitals, no effort was made to
assign authority for categorizing emergency departments to the EMS
organization. Some strengthening of informal arrangements was
achieved, and some facilities were upgraded or downgraded based on
factors extraneous to the grant program (physician retirement in a
rural area, for example). In addition, some marginal ambulance agen-
cies (for example, funeral services providing ambulance service as a
sideline) did go out of business rather than upgrade vehicles and train-
ing. However, most of these changes occurred because of a combina-
tion of factors (state or federal regulations, for example), and not
because a regional EMS organization gained sufficient authority to
mandate the changes. Since we observed no direct effect on categoriza-
tion as a part of implementing the Foundation grants, the remainder of
our discussion focuses on the concept of central dispatch.

Organizational Arrangements

Perhaps the most striking impression one gets both from reading the
original grant proposals and following progress over the years is the
contrast between what the grant requirements implied about organiza-
tional rearrangements and what the grant recipients set out to do.
Although most grant recipients we studied were multicounty consortia
on paper (San Bernardino County is the only exception), at the outset
they understood the realities of local politics, and they proposed sys-
tems that would largely preserve the original domain of the participat-
ing agencies and local governmental jurisdictions. Central dispatch
was specified typically as central dispatch within each county; central
medical emergency dispatch (CMED) centers were reserved for a “coor-
dinating” role for the entire region or more often for sections of the
region. The coordinating role was generally ill defined, leaving the
cooperating organizations considerable latitude. Among other study
regions, only Atlanta (the Atlanta Regional Commission) and Sar Ber-
nardino County proposed clearly to establish central regional dispatch.
Central Iowa apparently also had such intentions, but was less explicit
in stating that goal.
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The organizational arrangements proposed to support the EMS sys-
tem generally were cooperative and voluntary, with authority and
responsibility for dispatch operations diffused among participating
organizations. Two basic institutional arrangements were proposed,
although there were important variations with the basic models:

¢ Single-county government (San Bernardino County).

* Multicounty consortia, some of which were built on existing
formal arrangements and some of which were created especially
for the proposal. A central participant was often an existing
health planning council.

Two sites used an existing Council of Governments or Regional
Planning Authority as the umbrella organization for their proposal.
The Atlanta Regional Commission created a separate EMS agency
composed of representatives from participating counties; the Pee Dee
Council of Governments (Troy, North Carolina) collaborated with the
Pee Dee Criminal Justice Planning Agency and the South Central
Comprehensive Health Planning Agency.

Other sites built organizations with a health planning council play-
ing a central role at the beginning, as an ongoing participant, or as the
primary agency throughout. With assistance from the Health Planning
Council of Central Iowa, the Polk County (Des Moines, lowa) Board of
Supervisors entered into a joint service agreement with seven other
counties and established a new EMS organization. The Big Bend
Comprehensive Health Planning Council and the Tallahassee (Florida)
Memorial Hospital formed a new EMS organization in part of the
region served by the Council. The West Central Wisconsin Health
Planning Council implemented its EMS grant without creating another
organization. Finally, the Wyoming Hospital Research and Education
Foundation, located at Cheyenne in the southeastern part of the state,
joined together five counties in Northwest Wyoming into one EMS
region and implemented the Foundation grant under its own auspices.

The organizations were in general more complex than these brief
characterizations imply, and they were not stable over time. The typi-
cal institutional actors in all these arrangements were county govern-
ments, sometimes city governments, public and private ambulance
agencies (or fire departments with EMS capability), public and private
hospitals, various EMS advisory committees and sometimes state advi-
sors. Telephone companies represent a direct constraint on implemen-
tation of common access methods, and thus were participants in one
form or another. Fundamentally, however, the sustaining unit of
government was the county government. Frequently, communication
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or dispatch centers were county law enforcement offices, key radio
licenses were owned by the county, and personnel employment and
management was the responsibility of the county.

Two general functional models were associated with the various
institutional arrangements: regional central dispatch (at least
planned), and subregional dispatch (frequently from one location in
each county).

Important questions include whether or not one of these functional
arrangements is superior to the others, and whether or not the func-
tional design dictates a particular organizational form. Especially in
the case of the single regional dispatch center, the technical design may
force an organizational arrangement that is impossible to achieve.
Strict interpretation of the ideal model leads one to conclude that the
greater the number of subregional centers, the less successful the EMS
system and the greater the room for improvement. But this is just the
familiar boundary problem. If the region had originally been selected
to be smaller, then an existing subregional dispatch center would—by
definition—become a regional center. But such a smaller region is
unlikely to be suitable for purposes of coordinating radio frequencies,
categorizing hospitals, or arranging training programs for EMTs. In
short, the notion that one set of geographic boundaries can be suitable
for all purposes of EMS coordination does not survive close scrutiny.
Different regions are appropriate for different functions.

Grant recipients built on existing political arrangements when
regions were defined for the F oundation program. Where too much
centralization would strain the political arrangements, the regions were
divided internally to preserve most existing political domains. Emer-
gency medical services cannot be functionally integrated in isolation
from the agencies and governments that provide the services and the
governments that regulate the services. Given the dearth of scientific
evidence to support unambiguously the proposition that a politically
defined region requires a single operating authority and a central
dispatch center, we are loath to conclude that the grant recipients at
our study sites acted irrationally and installed either functionally infe-
rior or organizationally inferior EMS systems for their regions. Evi-
dence presented in later chapters suggests that, at least based on what
could be measured at our study sites, we are still too far from a suffi-
cient EMS evaluation methodology to argue that one functional
arrangement dominates others. Review of the organizational arrange-
ments at our study sites leads to the same conclusion.

Brief summaries of the organizational arrangements at our study
sites are presented below with commentary. A summary of the organi-
zational types found in all 44 sites awarded Foundation grants can be
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found in the final report of the Committee on Regional Emergency
Medical Communications Systems of the National Academy of Sci-
ences.[15]

Atlanta

The Atlanta Regional Commission (ARC) is a state-mandated plan-
ning region of seven counties, including metropolitan Atlanta, with
considerable statutory authority, federal and state recognition, and a
source of funding from a per capita tax levied on each participating
county.

The ARC formed a separate EMS implementing agency, Metropoli-
tan Emergency Medical Services (MEMS), provided it with some Com-
mission staff support, and funded it by adding to the per capita tax
levied on participating counties. MEMS set extremely ambitious goals
for itself, including truly centralized, computer-assisted dispatch, with a
mix of public and private providers participating. One regionwide
EMS telephone number was created and widely publicized (although
existing numbers were not withdrawn), a center was put into operation
in downtown Atlanta, and agreements were reached with many provid-
ers both to accept dispatch from the central agency and to keep the
central agency informed of independent calls for service and the status
of equipment responding to calls.

However, Atlanta appears to have attempted more than it could
handle, both technically and politically. One county (mostly rural)
never participated from the beginning, and another county (part of
metropolitan Atlanta) continued negotiations to participate but never
gave up its own strong local program. Technically, the evolution of the
system from simple call transfer to truly centralized dispatch proved
difficult, resulting in questionable early performance and warning sig-
nals that release of individual provider autonomy would be risky.
Politically, all the jurisdictions could not be persuaded to participate,-
and individual providers did not give up independent dispatch or alter-
native methods of public access.

MEMS was disbanded in December 1977, ending a four-year life.
The equipment for the system was purchased by the State of Georgia.
The central center was disbanded, the computer-assisted approach
shelved, and the core of the central communications equipment moved
to a local hospital with high demand.

Participants in MEMS generally agree that its demise was “polit-
ical,” although some observers also suggest that the incremental
development of the system created circumstances where response times
could be argued to have increased over the existing system, thus
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creating a disincentive for local units to give up what appeared to be
locally satisfactory arrangements. The failure of one major county to
participate, and the existence of several local provider “dispatch” func-
tions only loosely coordinated with the center eroded the political base
needed to achieve the highly centralized plan. The strength of the
political forces is implicit in the statement made by the President of
MEMS when he announced a “redesign” of the system in 1975:

In order to meet local requirements, the first design calling for Cen-
tral dispatching of all emergency vehicles from a Regional Emergency
Medical Communications Center (REMCC)—was not feasible. The
new design features a decentralized approach to ambulance dispatch-
ing since it incorporates existing around-the-clock communication
centers as functional parts of the network [emphasis added].[2]

This system did not prove feasible either.

The details of the rise and fall of MEMS are complex, and the brief
description above does not do justice to the difficulties faced by its
leaders. The important point here, however, is that an ambitious,
clearly stated program of central EMS dispatch failed in a major
metropolitan region. And, by most accounts, it failed on “political”
grounds, although one should not discount the difficulties in imple-
menting as technically ambitious a program as originally proposed by
MEMS. :

San Bernardino County

San Bernardino County was the only site we studied where the
region was composed of the county and the proposing organization was
a single government entity, the County Board of Supervisors. How-
ever, the Board of Supervisors assigned implementation of the grant to
the Communications Department rather than the Health Department,
which had an office responsible for coordinating EMS in the county, or
the state-mandated Emergency Medical Care Committee (EMCC),
which was appointed by the Board of Supervisors and had a duty to
monitor, evaluate, and report to the Board and the state its observa-
tions and recommendations on first-aid practices, ambulance services,
and emergency medical care. This created some political difficulties
from the outset, as the Health Department and the EMCC attempted
to establish defined roles for their participation in the program.

In the end, the county made significant progress in improving com-
munications equipment and training paramedics, but failed in its
attempt to achieve common use of its countywide EMS telephone
number or to create centralized dispatch. The capability for central
dispatch existed, but local- institutions (for example, the San
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Bernardino Fire Department) resisted giving up their dispatch author-
ity. The center dispatches some ambulances directly, but otherwise
serves primarily as a message switching center, relaying some calls to
the appropriate agency for actual dispatch. Since the center can moni-
tor all radio traffic in the county it also serves a “coordinating” role to
the extent that local agencies cooperate.

Here again, one would have predicted that the organizational
arrangements were sufficient to support the implementation of central
dispatch, and if the common telephone access problem is solved they
may well be. However, although the dispatch center had a public tele-
phone number, it was not well publicized and the county did not
appear to be inclined to press for truly centralized EMS dispatch. In
this case the organizational arrangements cannot be blamed for failure
to implement central dispatch. The county simply opted for another
alternative.

Central Iowa

The Health Planning Council of Central Iowa prepared the grant
proposal, with the Polk County (Des Moines) Board of Supervisors
assuming fiscal responsibility based on a joint service agreement with
seven other counties. A new organization composed of representatives
from each county, the Central lowa Emergency Medical Service
Response System, was created to implement the proposed system. It is
supported by contributions from each county calculated on a per capita
basis. The functional design called for a central dispatch center; in
practice, the center has a major message switching role since several
“satellites” exist where dispatch aiso takes place. A single public
access telephone number was created and a small but apparently grow-
ing number of calls are received directly at the center. However, some
agencies (for example, the Des Moines Fire Department) can and do
maintain independent access and dispatch functions. The Central
Iowa Emergency Medical Services Response System has not been given
authority to mandate direct central dispatch, although de facto a ver-
sion of central dispatch will occur if the proportion of calls coming
directly to the center increases significantly. '

The structure of the implementing organization in lowa is basically
the same as that established originally in Atlanta, yet lowa's organiza-
tion survived. Avoiding a strong early push for central regional
dispatch may have given lowa the chance to build an organization that
can “weather the storm” if a decision is made in the future to press for
the authority to dispatch directly. On the other hand, a push for direct
central dispatch may place too much stress on the organization and
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cause it to follow the same pattern as Atlanta. Whether the organiza-
tional arrangement is sufficient for truly central dispatch remains to be
seen.

Big Bend Region, Florida

The Big Bend Comprehensive Health Planning Council and the Tal-
lahassee Memorial Hospital formed the Big Bend Regional Emergency
Medical Service System in cooperation with seven counties. Underly-
ing the organization is a mutual aid pact providing authority for cen-
tral control of medical emergency vehicles in a disaster. In normal
operations, ambulances are locally summoned and dispatched, with a
central dispatch office routinely monitoring the status of units, han-
dling requests for additional vehicles, and receiving notice that serious
cases are being transported to the major hospital in the region, Tal-
lahassee Memorial. This site operates with an organizational arrange-
ment that builds on the dominance of a central hospital and the parti-
cipation of surrounding counties. Its organizational form was certainly
no more predictive of success than that of any of the other sites we
studied, and it never pretended to implement central dispatch on a rou-
tine basis, but it is frequently cited as a “success story.”

The counties made varying progress in establishing countywide com-
mon access. There was, however, considerable disparity in service
between the central part of the region served by ambulances associated
with the hospital, and the surrounding counties. The central hospital
strengthened its dominance by joining the mutual-aid pact with the
outlying counties, and the communications equipment provided the
capability to bring the outlying counties more “into the system.” How-
ever, even with the strong incentive of perceived benefits by the coun-
ties, leadership and coordination are more accurate descriptors of the
role played by the central hospital than centralization of regional
dispatch to a single authority. Contrasted with the ideal model, EMS
delivery has not been “regionalized.” Relax the constraint of authority
for central dispatch, and the organizational arrangements seem quite
appropriate.

Pee Dee Region, North Carolina

The Pee Dee Council of governments, composed of the four counties
of planning region H of the State of North Carolina, proposed to
implement an EMS system under its auspices in cooperation with the
Pee Dee Criminal Justice Planning Agency and the South Central
Comprehensive Health Planning Council. Each county was in the
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process of consolidating its own police, fire, civil defense, and medical
transportation dispatch functions into central dispatching centers. The
grantee proposed that this decentralized arrangement of four county
dispatch centers for the region continue. Installation of new radio
equipment and coordination of dispatcher practices would be the
responsibility of the Criminal Justice Planning Agency. Their role
turned out to be minimal, however, and for the most part the project
was run by the Executive Director of the Pee Dee Council of Govern-
ments. In addition, the state played a major supporting role. The
state EMS Coordinator visited the counties, reviewed response records,
and promoted the concept of intercounty cooperatjon.

Although the increased radio communication capability is said to be
extremely helpful to the hospitals and ambulance agencies (including a
large number of volunteer rescue and transportation services), and to
have fostered the idea of regional cooperation, there were really no spe-
cial organizational arrangements created. In effect, the Council of
Governments passed money to its county members much in the same
fashion it might administer any federal or state grant. A few con-
straints were applied in the form of standards to be maintained to
receive the equipment or training funds, but the existing pattern of jur-
isdictional authority was undisturbed.

Northwest Wyoming

The Wpyoming Hospital Research and Education Foundation
(WHREF) was established by the Wyoming Hospital Association (a
nonprofit association) to implement the Northwest Wyoming EMS sys-
tem. WHREF and the Wyoming Hospital Association are located in
Cheyenne, about three hundred miles from the five northwestern
Wyoming counties involved in the system. Two local EMS advisory
committees (one for the northern part of the region, one for the south-
ern) were established by WHREF to coordinate EMS activities.
WHREF proposed to improve local county dispatch operations and to
create two new subregional dispatch centers. Significant improvements
were made in common telephone access and the two centers were
created. However, the centers primarily monitor radio traffic of all
types of emergency services vehicles (including the highway patrol, for
example), and do not perform a central EMS dispatch function. No
single regional organization is responsible for EMS activities. The
individual counties maintain their functions, and the two advisory
committees coordinate EMS activities to the degree possible based
mostly on the composition of their membership.
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WHREF performed a useful implementation function in administer-
ing the Foundation grant, but failed to stimulate creation of a strong
regional EMS organization. It remains to be seen whether the two
local advisory committees can sustain or contribute to whatever future
county and EMS provider coordination may be necessary. The geogra-
phy of the area, the existence of two subregional coordination centers,
and the existence of two advisory committees suggest that treating the
counties as one “region” may not be appropriate and that there is little
likelihood a single EMS regional organization will emerge.

West Central Wisconsin

The West Central Wisconsin Health Planning Council encompasses
ten counties in Wisconsin, and the Council proposed to improve EMS
delivery on a county-by-county basis by creating countywide common
telephone access and dispatching. In general, each county consolidated
some dispatch functions, usually in the local sheriff’s office, and radio
communication capability was improved for hospitals and ambulance
agencies. The regional council had local health planning councils in
each county, and both the regional council and each county council had
EMS committees that provided guidance in making the improvements.

Although common radio frequencies and the various emergency med-
ical services committees provided a means for regional cooperation,
there was no transfer of any local dispatch authority above the county
levels. In essence, the organizatinnal patterns remained undisturbed.

REGIONALIZATION IN PRACTICE

What has emerged as the most common organizational pattern in
the sites we studied is a series of providers and governments cooperat-
ing voluntarily in an effort to coordinate EMS activities where such
coordination appears in their best interest. The skeleton of the organi-
zational arrangements is usually the county government. Most county
governments have consolidated some previously unconsolidated call-
for-service and even dispatch functions, and they hold radio licenses
for significant fractions of the units in the county. The communica-
tion networks have been improved to permit extensive cooperation, but
discretion to exercise that cooperation remains local rather than
regional. With a possible exception or two, most observers would argue
that these EMS systems are “better” in many ways now than before
the Foundation grants were received. But most would also argue that
the organizational arrangements and systems fall markedly short of the
integrated, categorized system held out as a model.
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Our conclusion in reviewing the experience of our study sites is that
organizational arrangement itself does not appear to have been a sig-
nificant factor in the success or failure of the extent of regionalization
of EMS systems. For example, despite its failure, MEMS in Atlanta
was not an inappropriate organizational model for the regionalization
attempt. Central Iowa, with a similar organizational structure, at some
time in the future may achieve central dispatch. Organizational
arrangements did facilitate or hinder progress, but so did personalities,
technology, and the perceived needs of participating organizations.
However, the organizational arrangements we did observe were not
unusual and in general were well suited to the needs of the participat-
ing members. The relationship between organization and operation is
more subtle and robust than a general model implies.

The predominant organizational form of voluntary cooperation is
not surprising. Students of interorganizational decisionmaking would
argue that a viable theory would provide for a reduction in the conflict
of interest which often exists among independent decision units, and
the design of information transfer mechanisms that facilitate joint
problem-solving. Participating organizations must be able to recognize
interdependencies that exist among them and to have problem-solving
and decisionmaking mechanisms to deal with problems created by
these interdependencies. And it has been observed often that organiza-
tions tend to be protective of their domains, and are likely to enter
cooperative arrangements only when they can see the opportunity to
preserve or expand their domain.

Without the threat of a single central dispatch authority, the com-
munications technology and training made possible by the Foundation
grants were excellent devices for fostering interorganizational coopera-
tion. However, they were not sufficient for creating central regional
EMS authorities. Most EMS participants were aware of interdepen-
dencies in their operation and barriers to communication. Obviously,
the grant recipients also recognized some need for joint problem-
solving and decisionmaking mechanisms. But radios and training
would do little to reduce inherent conflicts of interest in their opera-
tions.

More important, absent the threat of organizational emasculation,
radios were excellent incentives for voluntary cooperation. Information
flow was greatly increased throughout the system, but organizational
domains could be preserved. The radio systems allowed the users to
participate at their discretion in the absence of enforceable rules to do
otherwise. Ambulance agencies and dispatchers could decide when to
monitor radio traffic and when to take advantage of information avail-
able in the system. They also could withhold information from the
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system. Some degree of cooperation is necessary, of course, if one
expects reciprocal treatment; however, it is possible to reap the benefits
of others’ cooperation and still preserve considerable autonomy for
each participating organization. A two-way radio network is a perfect
technology for facilitating recognition of interdependencies, with an
enhanced flow of information that still allows participating organiza-
tions to preserve or expand their domain by acting cooperatively when
such action is in their best interest.

In our judgment, the predominant organizational arrangements that
evolved were near-perfect responses to the incentives and disincentives
offered by participation in the Foundation’s program. Voluntary,
decentralized, cooperative arrangements maximized the benefits to
individual participating organizations, and rep.:sented some marginal
benefit (albeit extremely hard to measure quantitatively) to all partic-
ipants with very little, if any, sacrifice to the individual participant.
One should be neither dismayed nor shocked to see organizational
arrangements that match participating organizations’ needs.

What then of the concept of EMS regionalization? Our experience
suggests that we must rethink the general model of centralized dispatch
and search for a richer, more robust model of EMS delivery. Useful
first steps would be to improve understanding of the variations possible
in cooperative federations, and to learn what incentives and disincen-
tives are possible to achieve desired coordination but not necessarily
centralized control. Alternatively, the ideal centralized model must be
put to a rigorous test, and the incentives must be provided that are
necessary to mandate organizational arrangements that will support a
centralized functional operation.

The feasibility of EMS regionalization through centralized institu-
tional arrangements has not been validated by the experience of the
projects we studied. Its viability has not been disproved, but we found
no convincing examples.



Chapter 4

SIMPLIFIED PUBLIC ACCESS

A major purpose of the Foundation’s grant program was to facilitate
public access to the EMS system, primarily by encouraging the estab-
lishment of a single telephone number that the public could use in a
wide area to obtain an ambulance in case of medical emergency. This
objective was based on the belief that a system of multiple ambulance
agencies, each having its own phone number, was confusing to the pub-
lic and not always efficient.

Beyond the requirement that there be a single regional telephone
number, the Foundation’s grant requirements were not very specific. It
was up to the grantee to decide whether the single number would be
911, a 7-digit number, or “Operator.” The grantee could also determine
whether the single regional phone number would be in addition to or in
place of existing phone numbers.

The grant requirements were also unspecific about how the regional
phone number was to be publicized, although funding priority was
given to applicants who provided a plan to inform and educate the pub-
lic in the region of the proper use of the emergency medical system and
citizen responsibility in emergency care.[19] Priority was also given to
applicants who would put identification plaques showing the regional
EMS phone number on telephones, but no mention was made of the
desirability of listing the phone number on the emergency page of tele-
phone directories. Whether the regional number would replace the
individual agency telephone numbers in the listing of emergency
numbers, or indeed whether it would appear in the emergency listings .
at all, was up to each region.

The evidence that simplified public access is desirable seems to arise
from examples of confusion and delay that could occur, without regard
to whether or how often they do occur. A good example of a litany of
the hazards that citizens may face in obtaining emergency care has
been given by Sadler et al.[20]

After [callers] recognize the need for urgent medical assistance, they
may be unable to determine whom to call because no number is pro-
vided in the front of the telephone book or on the telephone itself. If
they are at a pay phone without the change necessary to get a dial
tone, additional delay results. If they dial the operator, they may
reach someone located far away who is unfamiliar with their location.

40
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If they are strangers to the region or are in a rural area, they may
not be able to identify their location because this information is not
usually provided on the telephone instrument.

It is difficult to say when public access is truly “simplified.”
Perhaps an ultimate ideal system would be one in which everyone
could dial 911, coin-free at pay telephones, and the personnel answer-
ing the 911 telephones would know, without asking, where the caller is.
In addition, in this ideal system, telephones for emergency access
would be widely available and would display the emergency number
911. Short of this ideal, it is sometimes difficult to compare two sys-
tems and say which is more simplified.

We take the following to be indicators of simplified access:

e At each location, there is one telephone number to call for
EMS, not multiple numbers.
The public can easily determine what this number is.
The number is coin-free at pay phones.

CHANGES TO PUBLIC ACCESS IN THE ANALYSIS
REGIONS

The changes that were actually made in public access to the EMS
system varied considerably among our analysis regions. The variety
was due partly to the vagueness of the specification of the required
changes in the Foundation's grant requirements, and partly to differ-
ences in EMS systems already existing in the various regions.

Only one of our analysis regions (Central Iowa) adopted a single (7-
digit) number that would enable persons anywhere in the region to
obtain an ambulance. However, the new phone number was estab-
lished as an addition to (not a replacement of) phone numbers for the
individual ambulance agencies. As a result, the new number was called
infrequently and did not constitute simplified access.

San Bernardino County had a single emergency medical telephone
number throughout the county even before the grant period, but the
number was not known to the public, and a call to it from most parts
of the county would require payment of toll charges. During the grant
period, no change was made in the arrangement, but the volume of
calls received at the central number gradually increased.

Most of the other regions chose to implement several emergency
medical telephone numbers, each enabling persons in large areas
(usually entire counties) to obtain an ambulance.
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The changes that were made in the study regions are summarized in
Table 4.

EXTENT OF PUBLIC USE OF THE NEW SYSTEMS

The data that we collected in the various regions indicate that when
a new public access system was added to an existing system, little
immediate use was made of the new system (see Table 5). This result
is not particularly surprising, since (1) the new telephone number was
usually a 7-digit number, and it was no easier for consumers to use this
number than to use an ambulance agency’s 7-digit number; and (2) it
can be expected to take a while for new calling patterns to be estab-
lished if the old access system remains in operation.

Even where the new telephone number was 911 (e.g., in Thomas
County, Georgia), little use was made of it. This suggests that the best
way to make sure that people use a new system is to make it impossi-
ble for them to use the old system (e.g., eliminate phone numbers for
individual ambulance agencies). Yin et al. made this same observation
in a study of how new service practices become routinized in urban
bureaucracies. They stated: “If a new practice displaced an old one,
specific steps needed to be taken to eliminate the old way of doing
business—e.g., by eliminating the forms and procedures associated with
the old way.”[27]

The data in Table 5 are derived from data forms that report what
telephone number the patient says he or she called. A more complete
analysis of the data from Northwest Wyoming indicates that the data
shown in the table underestimate the extent of actual use of 911, but
that old calling patterns persist nonetheless for considerable periods of
time. Between data collection waves, the 911 agency was changed in
some locations so that it became uniformly a police and/or sheriff’s
department. Table 6 shows that the percentage of people arriving at .
emergency departments by ambulance who called the ambulance ser-
vice first plummeted from 59 percent to 23 percent. In contrast, the
percentage who first called either a designated law enforcement agency
or 911 increased from 33 percent to 54 percent, and all other categories
either remained the same or increased. It is notable that respondents
infrequently indicated they had called 911, even though this was a
specifically allowed response on the survey form and in many instances
was the only way to reach the police or sheriff. Rather, they remem-
bered the agency that they reached by dialing 911. Although there was
only a slight increase in conscious recognition that 911 was the number
called, the actual increase in use of 911 was more substantial.
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Table 5

USE OF NEW TELEPHONE NUMBERS

Percent of

Region’s Calls

Region Using Number
Central Iowa: CMED number 0
Wyoming: 911 7
Thomas County in Big Bend region: 911 I

Wisconsin: Change in percent calling

police/sheriff 1

SOURCE: Hospital data forms for emergency patients
who arrived by ambulance.

Table 6

WHO WAS CALLED FIRST FOR HELP IN NORTHWEST WYOMING
(PATIENTS ARRIVING BY AMBULANCE)
(In percent)

Before After
Complete Complete
Who Was Called First? 911 System 911 System

Ambulance service 59 23
Police or sheriff 31 47
Doctor 5 10
911 2 7
Friend or relative 1 6
Hospital 1 5
Fire department 1 1
“Q" operator 1 -
Other 1 2

N 169 201

The Wyoming data were also disaggregated by location of the hospi-
tal and ambulance agency to see how the changes in calling habits were
related to changes in the system. In one community which had a 911
system throughout the study period but changed its 911 agency from
the fire department to the sheriff’s department, there was a substantial
change in calling habits. Before the change, 58 percent of respondents
stated they had called the ambulance agency directly, while after the
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change only 14 percent did so. The number calling either 911 or the
sheriff’'s department increased from 33 percent to 82 percent. Neither
before nor after the change did any substantial number of people
report they had called the fire department, despite the fact that the
data form allowed this response prior to the response that the person
had called the ambulance agency. (The ambulance agency is not the
fire department in this community.) We can, therefore, conclude that
the observed change in items checked on the data form corresponds to
a real change in calling behavior. This may have been occasioned by
some dissatisfaction with the previous 911 agency, but more likely by
publicity associated with the change, improved information in tele-
phone directories, the passage of time, and possible conformity of the
new system with the common arrangement in Northwest Wyoming,
where the 911 agency is a police or sheriff’s department. In any event,
several years passed after installation of the 911 system in the com-
munity before it gained widespread acceptance.

In another community in Northwest Wyoming where a 911 system
was instituted during the grant period, a similar substantial change in
calling habits was observed. Prior to the implementation of 911, 56
percent of hospital arrivals who used the ambulance service from that
community had called the ambulance agency directly; after the change
only 17 percent did so. The number calling the designated law enforce-
ment agency or 911 increased from 32 percent to 69 percent.

EFFECT OF SIMPLIFIED PUBLIC ACCESS ON TIME
REQUIRED TO REACH AN AMBULANCE AGENCY

The value of a regional EMS phone number depends in part on the
difficulty people are presumed to have in dealing with a multiplicity of
ambulance phone numbers. It has been asserted that citizens are con-
fused by the large number of ambulance agencies and ambulance phone
numbers in their area and that they find it difficult to locate the right
number to use when they need an ambulance. The data we have col-
lected from hospital emergency department sources suggest that this
problem was not serious in any region before changes were made in
their public access systems, and that the problem did not decrease or
increase after the changes were made.

Table 7 shows that only a small percentage (between 2 percent and
8 percent) of the patients who arrived at hospitals by ambulance felt
that there had been delays in getting an ambulance when they tried to
call one. This suggests that people generally know how to get an
ambulance (although some of our data indicate that they do not always
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Table 7
DELAYS EXPERIENCED BY PATIENTS ARRIVING BY AMBULANCE
Northwest Central San West Central
Wyoming Towa Bernardino Wisconsin
Before After Before After After Before After
Item Grant Grant Grant Grant Grant Grant Grant
Percent experiencing
delays 2 4 4 4 4 8 4
Number experiencing
delays 3 8 42 59 47 7 44
Total number of
patients 151 190 1042 1480 1268 85 1025

know when to call an ambulance), and the need for simplified public
access may not be as great as previously believed.

For the few cases that experienced a delay, analysis of the reasons
showed that they were generally unrelated to the public access system
(e.g., the caller could not find a telephone, or the patient needed some-
one else to make a telephone call and no one was around). Approxi-
mately 1 percent of all ambulance arrivals at hospitals reported that
they had to make more than one call to get an ambulance. No one
indicated a difficulty in finding the proper telephone number to obtain
an ambulance.

In most of the regions, patients with emergent conditions who did
not arrive by ambulance were asked whether they had tried to get
emergency help and, if so, what happened. The vast majority had not
tried to get help. In nearly all of the remaining cases, the patient had
not only tried to get emergency help but had actually obtained some
alternative form of help before coming to the hospital (e.g., a physician
came to the patient, the patient was treated by medical personnel at
his or her place of employment, or police or fire personnel provided
first aid). That is, responses to this question did not reflect any inade-
quacies in public access to ambulances.
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EFFECT OF SIMPLIFIED PUBLIC ACCESS ON
AMBULANCE USE IN EMERGENT CONDITIONS

Emergency departments were requested to fill out forms for emer-
gency cases that arrived by private means, but many did not comply
and the fragmentary information that we did receive is inconclusive.
Table 8 shows that, in Northwest Wyoming and the Big Bend area of
Florida, there was little or no change during the grant period in the
percentage of emergent cases arriving at hospitals by ambulance. How-
ever, in both San Bernardino County and West Central Wisconsin, the
percentage of ambulance arrivals increased sharply between the two
waves of data collection. The change in San Bernardino cannot be
ascribed to simplified public access, since no change was made in pub-
lic access between the two waves; it is probably an artifact of changes
in data collection practices between the two waves. However, there
may be some influences due to the public’s perception of an improve-
ment in ambulance services between the two waves as a result of hav-
ing introduced a large number of paramedics into the ambulance ser-
vice. Prior to the grant period, there were no paramedic units in San
Bernardino County. The change in West Central Wisconsin is almost
surely a data artifact.

Table 8 2

METHOD OF ARRIVAL OF PATIENTS WITH SERIOUS MEDICAL PROBLEMS
(Percentage of arrivals)

Northwest Big Bend San West Central
Wyoming Florida Bernardino Wisconsin

Method Before  After Before After Before After Before After
of Arrival Grant Grant Grant Grant Grant Grant Grant Grant

Serious Emergent Cases

Ambulance 60 53 71 7 .48 79 68 86
Private 39 46 29 28 50 20 29 13
Other 1 1 0 1 2 1 3 1

Other Emergent Cases

Ambulance 44 44 86 82 60 86 50 88
Private 54 54 13 16 37 12 48 10
Other 2 2 1 2 3 2 2 2
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EFFECT OF SIMPLIFIED PUBLIC ACCESS ON ABUSE
OF THE AMBULANCE SERVICE

It is a common phenomenon that publicity about a public service
leads to use of the service by a much wider audience than intended.
For example, in large urban areas, fire education in the schools often
leads to an increase in false alarms. However, as shown in Table 9,
simplifying public access to ambulance services did not generally lead
to large increases in their use for nonemergencies. Only in San Ber-
nardino was there a significant increase in nonemergent ambulance
arrivals. In Wyoming there was a significant decrease.

Table 9

CASE SEVERITY OF AMBULANCE ARRIVALS
(Percentage with each severity)

Northwest Central Big Bend San West Central
Wyoming Iowa? Florida Bernardino Wisconsin

Before After Before  Before After Before  After Before After

Severity Grant Grant Grant Grant Grant Grant Grant Grant Grant
Nonemergent 26 9 35 22 21 14 27 18 29
Emergent 74 91 65 78 79 86 73 82 71

%The method of classifying the case severity of ambulance arrivals at hospitals in Central
Iowa was changed in the second wave of data collection. The classification used on data forms
after implementation of the grant does not correspond to that used in the other regions.
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CENTRAL COORDINATION OF DISPATCHING
AND COMMUNICATIONS

POTENTIAL FUNCTIONS OF A REGIONAL CENTER

One of the minimum eligibility requirements to receive a Robert
Wood Johnson Foundation grant was that the recipient provide for
“central control of communications with a single regional institution
assigned responsibility for dispatch and coordination of emergency
medical vehicles and services and for collection of data necessary for
effective internal management and monitoring of the system.”[19]

The functions thus identified by the Foundation as critical for a
regional EMS communications center are dispatching EMS vehicles,
coordination of EMS vehicles, and data collection.

CHANGES IN COMMUNICATIONS CENTERS IN THE
ANALYSIS REGIONS

The changes in communications centers are discussed in three parts,
corresponding to the three functions identified above.

Regional Dispatching

Six of the seven regions we studied were multicounty consortia, but
only one (Central Iowa) implemented a multicounty regional dispatch-
ing center (see Table 10), and this center was not used very much for
dispatching, since the individual ambulance agencies received most of
the calls and performed their own dispatching. Instead, most
multicounty consortia set up countywide dispatching systems.

Although countywide dispatching was not what the Foundation
wanted from multicounty regions, we believe that the approaches taken
by most of the regions we studied were quite sensible both politically
and operationally. Politically, the proposed systems largely preserved
the original domain of the participating counties. They did not require
the counties to surrender either control or responsibility to a higher
authority, so the systems were relatively easy to implement.

49



50

Table 10
CHANGES IN DISPATCHING MADE IN ANALYSIS REGIONS

Region Changes in Dispatching

Central Iowa A regional communications center was set up that could
receive calls and contact the appropriate ambulance agency,
which would dispatch an ambulance to the scene. People
could also contact the ambulance agencies directly.

Northwest Wyoming Police or sheriff’s departments were given responsibility for
receiving calls and contacting the appropriate ambulance
agency, which would dispatch an ambulance to the scene.
People could also contact ambulance agencies directly.

San Bernardino No change. Regional CMED center could receive calls and
contact appropriate ambulance agency. People could also
contact ambulance agencies directly.

West Central Wisconsin  Centralized dispatching was set up in each county (usually in
the sheriff’s office). Sheriff's dispatcher was given the capa-
bility to page volunteer ambulance attendants directly via a
paging transmitter located at the sheriff’s office and portable
pagers distributed to the participating ambulance agencies.
People could also contact ambulance agencies directly.

Big Bend, Florida Little change. Centralized dispatching existed in each
county (with one exception) before and after grant.

Operationally, the lack of a regional dispatching center did not
degrade the performance of the EMS systems.

Regional (multiagency) dispatching centers are useful (1) to reduce
the probability of delays resulting from the unavailability of ambu-
lances, and (2) to find the closest ambulance with appropriate capabili-
ties to dispatch. In urban centers, where the demand is high and there
are many ambulance agencies with varying capabilities, regional
dispatching centers can be very useful. However, none of our study
regions fit this description (although Polk County in Central lowa
does, and might have benefited from conversion to a countywide
dispatching system). In the regions that are primarily rural, the call
rate for ambulances was low enough that the county dispatcher would
almost always have an available ambulance to send from within the
county. And when people called the ambulance agencies directly (as:
they are accustomed to doing in rural areas), they generally knew
which agency was closest and would almost always find an ambulance
available.
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Even in the Big Bend region (Florida and Georgia), which includes
the Tallahassee metropolitan area, centralized dispatching was deter-
mined to be unnecessary (although the capability for it was estab-
lished). In this case (except for Gadsden County) there was only one
ambulance service in each county, so a regional dispatching center
would not have multiple options for selecting an ambulance to send to
a caller. Even if the local ambulance agency had no available ambu-
lance, it might take longer for an ambulance from another county to
arrive than to await the availability of a local unit.

Central Coordination

Most of the regions that we studied either had or set up regional
centers for coordinating communications among EMS providers (see
Table 11). Such coordination is especially important in case of a
large-scale emergency (e.g., an explosion, airplane crash, serious traffic

Table 11

CHANGES IN CENTRAL COORDINATION OF COMMUNICATIONS
IN ANALYSIS REGIONS

Region Changes in Central Coqrdination of Communications

Central Iowa A regional communications center was set up whose major
function has been to control communication traffic between
ambulances and hospitals in the Des Moines area.

Northwest Wyoming Two Central Emergency Communication Centers were estab-
lished to monitor the radio communications of all emergency
services in the region. They keep track of the status of the
ambulances in the region and can coordinate dispatching in
case multiple units are needed at an incident or an ambu-
lance is unavailable when required.

San Bernardino A Central Medical Emergency Dispatch Center was in opera-
tion before the grant. It had been established as a civil
defense and disaster control center under a grant from the
California Office of Traffic Safety.

West Central Wisconsin No central coordination.

Big Bend, Florida The CMED Center at Tallahassee Memorial Hospital was
made & regional communications center. It monitored the
status of all ambulances in the region and made it possible to
mobilize the counties’ EMS resources to operate as a single
system in case of disasters.
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accident), which results in many deaths or injuries. However, it was
impossible to evaluate the usefulness of these facilities in the context
of this study. They were used very little in dispatching ambulances
during the course of our study (except in Big Bend, Florida, where the
CMED center dispatched Leon County’s ambulances).

One region (Central Jowa) used its CMED center primarily to coor-
dinate radio traffic between ambulances and hospitals in the greater
Des Moines area. Users seemed to feel this was a valuable service, but
we saw no specific evidence that this service affected patients.

Collection of Data

[

Although the regional centers were supposed to collect data “neces-
sary for effective internal management and monitoring of the system,”
the only management information system set up was in the Big Bend
region of Florida. In this case, the Community Health Planning Coun-
cil set up such a system as part of evaluation activities related to the
Foundation grant. Data collection has been continued through a suc-
cessor organization charged with planning and development of EMS
throughout the 18-county Florida Panhandle region. In the Big Bend
region, the data that are needed for evaluation purposes and can be
recorded at the county dispatch centers are.actually collected there.
This practice relieves the ambulance agencies of the necessity to record
certain routine data items, such as dispatch times, travel times, desti-
nation hospitals for ambulance trips, and prescription of medical care
by a physician. None of the regional or subregional coordination
centers in the other analysis regions collect data .of sufficient
comprehensiveness for use in evaluation studies.

EXTENT TO WHICH THE NEW CENTERS WERE USED

Our data suggest that the central communication coordination and
dispatching centers were used very little during the study period,
except in Central Iowa, where the center was used to coordinate radio
traffic. This finding is closely related to the finding in Chap. 4 that lit-
tle use was made of the new public access systems, since the centers
were generally closely tied to the countywide or regional telephone
numbers (e.g., in Iowa and San Bernardino). For use to increase
dramatically, access to ambulances through direct calls to ambulance
agencies will most likely have to be eliminated.

Data from Central Iowa indicate that use of their CMED center
gradually increased over time. In addition, the center was planning to
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take over the dispatching functions for several of the small ambulance

agencies in Polk County that were paying an answering service to take
their calls.



Chapter 6

AMBULANCE-TO-HOSPITAL COMMUNICATIONS

THEORETICAL ADVANTAGES OF AMBULANCE-TO-
HOSPITAL COMMUNICATIONS

Grantees in most of the study regions emphasized the improvement
of communications between ambulance and hospital as a main budget
item. In Wyoming, for example, no hospitals in the 5-county grant
region had radios in 1975, during Rand’s first wave of data collection.
By the second wave (1976), all hospitals in Wyoming had radios and all
ambulances had the capability to talk directly to hospitals. In lowa,
some agencies had direct communication capability with hospitals in
1975, but many did not. By 1976, all ambulances in Central lowa were
equipped with new 4-channel radios and all hospitals with radios as
well.

There are several potential benefits from the installation of radios in
ambulances and hospitals. First, if prenotified, a hospital would have
more time to prepare for a patient’s arrival. This would be particularly
useful in those cases where a physician would have to be called in to
see the patient because the hospital did not have 24-hour physician
coverage. Prenotification might effectively increase the probability
that (a) a physician would be on duty for the patient’s arrival, (b) the
patient would be seen by a physician instead of other medical person-
nel, and (c) the patient would receive rapid treatment.

In addition, two-way communication would enable ambulance atten-
dants to receive medical advice from the hospital staff while the’
patient was being transported to the hospital. ’

CHANGES IN AMBULANCE-TO-HOSPITAL
COMMUNICATIONS

Almost all of the changes in ambulance-to-hospital communications
that were proposed by the grantees in the analysis regions were imple-
mented. Table 12 shows the changes that were made in each of the
regions, and indicates the substantial portions of the budget that each
region had earmarked for communications equipment and facilities.
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Tabie 12

CHANGES IN AMBULANCE-TO-HOSPITAL COMMUNICATIONS
IN ANALYSIS REGIONS

Region Changes in Ambulance-to-Hospital Communications

Central [owa All ambulances and hospitals not already equipped were
equipped with four-channel two-way radios. (Thirty-seven
percent of the grantee's budget was allocated for this radio
equipment.)

Northwest Wyoming All ambulances and hospitals were provided with multichan-
nel two-way radios. Two repeater stations were established
to enable all parts of the region to be linked by radio.
(Forty-six percent of the grantee's budget was allocated for
communications equipment and facilities.)

San Bernardino All ambulances and hospitals not already equipped were
equipped with two-channel two-way radios. Telemetry capa-
bility was expanded to eight hospitals. Several radio relay
stations and microwave links were set up. (Fifty-five percent
of the grantee’s budget was allocated for communications
equipment and facilities.)

West Central Wisconsin A single EMS radio frequency was chosen, and radios
equipped to operate on this frequency were distributed to all
ambulance agencies or hospitals in the region that needed
them.

Big Bend, Florida All ambulances and hospitals not already equipped were
equipped with radios permitting two-way communication
among all hospitals and ambulances in the region. (Forty
percent of the grantee’s budget was allocated for communica-
tions equipment.)

The Foundation grants made two-way communication between all
ambulances and hospitals a reality in each study region. In Northwest
Wyoming and San Bernardino, physical obstacles to implementing a
regional communications network were overcome by establishing
repeater stations and microwave relays.

An additional accomplishment in San Bernardino County was the
expansion of telemetry capability. The Foundation’s funds were used
to purchase telemetry equipment for three hospitals. Other hospitals
purchased their own telemetry base stations, so that at the end of the
grant period eight of the region’s 20 short-term-care hospitals had this
capability. Ambulance agencies paid for the cost of mobile telemetry
equipment themselves.
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EFFECT ON PRENOTIFICATION OF EMERGENCY
DEPARTMENTS

The baseline data from all of the analysis regions, which were col-
lected before the changes in ambulance-to-hospital communications
were made, showed that hospital emergency departments were being
prenotified in the vast majority of cases where patients arrived by
ambulance. The prenotification was primarily indirect, coming from
dispatchers, police, and fire departments. Installation of radio equip-
ment shifted more of the prenctification from indirect to direct.

Table 13 shows that only in Wyoming and San Bernardino were
there any substantial increases in prenotification. Even in these two
regions, hospitals were prenotified of almost all critical cases in the
absence of direct radio, so that most of the increase in prenotification
was for the less serious cases. The new radio systems caused an
increase from 33 to 89 percent prenotification of minor cases in Wyom-
ing, and from 45 to 71 percent prenotification of moderate cases in San
Bernardino. The value of direct radio prenotification for patients with
minor and moderate conditions is presumably much less than it would
be for serious cases.

EFFECT OF PRENOTIFICATION ON A PATIENT’S
CHANCES OF SEEING A PHYSICIAN RAPIDLY

One of the presumed advantages of prenotification is that it reduces
the delay before the patient sees a physician. This advantage should
be particularly clear when the hospital is one that does not have a phy-
sician in the emergency department 24 hours a day. (We refer to hos-
pitals that call a physician in when there is an emergency as “on-call”
hospitals. Hospitals that have close to 24-hour coverage by physicians
in the emergency department we call “full coverage” hospitals.)

Our analysis of the effects of prenotification focused primarily on
cases transported to on-call hospitals. Qur main findings are as fol-
lows:

e Prenotification of an on-call hospital (whether direct or
indirect) increases the chances that a patient with an emergent
condition will see a physician.

e For emergent patients who see a physician at on-call hospitals,
prenotification increases the chances that the physician will be
present in the emergency department when the patient arrives.

» Prenotification decreases the average delay before a patient
with a serious medical problem sees a physician.
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The relation between prenotification and the probability of being
seen by a physician is shown in Table 14. In Florida, although most of
the hospitals were supposed to be on-call hospitals, we found that they
all seemed to have physicians on duty most of the time. As a result,
almost all serious cases saw a physician with or without prenotifica-
tion. In Jowa and Wyoming, the results show that patients with seri-
ous medical problems were much more likely to be seen by a physician
at an on-call hospital if the hospital was prenotified. In San Bernar-
dino County and Wisconsin, the predicted relationship was found after
but not before installation of the radio systems.

The type of communication system does not appear to have influ-
enced a patient's chances of seeing a physician. In most regions,
patients who arrived with prenotification had at least as good a chance
of seeing a physician before the new communication system was
installed as after.

For patients who do see a physician, prenotification should reduce
the length of time until they are seen. We explored this hypothesis in
two ways. First, we examined the probability that such a patient would
find a physician on duty when he or she arrived. (This was judged to
have occurred if the hospital stated that a physician was on duty, or if
a physician saw the patient at the same time as the patient arrived.)
Table 15 shows that (except in Florida, where most emergency depart-
ments had physicians on duty 24 hours a day) patients who arrived by
ambulance with prenotification were significantly more likely to see an
on-duty physician than were other patients. This pattern held for the
period before the ambulance-to-hospital communication systems were
installed (when prenotification was primarily indirect) and after the
new communications systems were installed (when prenotification was
primarily direct).

Second, we examined the delay time before a patient saw a physi-
cian. We could do so only for those patients whose arrival time and
time of seeing a physician were recorded. Table 16 shows the results of
this analysis. As can be seen, each region had only a small number of
cases in the nonprenotified category. Even so, in most regions the
average waiting time with prenotification was significantly® less than
the average waiting time without prenotification. In lowa and San
Bernardino, where we show results separately for on-call and full cov-
erage hospitals, the same result holds for each type of hospital,
although the average times to see a physician were generally higher
(but not by much) at the on-call hospitals. Call-in hospitals appear to
have made arrangements for rapid arrival of the physician when

1Significance was determined by t-test of the difference of means at the .05 level.



59

(42 £6

2] €6

gL 001 96 L6 £9 09
16
06 26 86 S6 6L 06

uonsd
-y1jousid jnoyjim
S[BALLIB JQUB{NGUIY

L9 2 S[BALLIR 1330 |y

LL €L uon
-Boyy1jouaid yim
8[BAlIIRB douB|NqUIY

1YYy alojag

Yy alojg Iayy  aloppg 1y  azojeg

BYyy a10jag [BAlLIY Jo adAJ,

UIsUuOISIp
|e11ua)) 1sam

(11e0-u0) BpLiold ‘puag A1g (I[wo-uo)
outpieulsy uvg BMO[ [BIJUB))

Jurwos gy 1samyiIoN

WHLSAS 01avVY 4LATdINOD V 0 NOLLYTIV.LSNI HA.LAV
ANV JHO43H NVIDISAHd V HONIZIS SASYD SNOIYES A0 AHV.LNIDYA

vl 9lqe],



60

Ly ¥9 r'6e
§8¢ 6 1L 6¥ L'L8

¥8I 6'2L S8 §'98

S{BALIIB 93BALIJ )
uoly8d
-y1youaid noyjtm
§[BALLIB 2DuUB[NqUIY

1L st 928 099 €81 87E |8atlle 1ayjo ||y
2341 89 81y 98 1911 §6L ¥9C 98l SEL 70t 951 veL 96 (34'] uon
-edinouard yya
S[BAlIIB ddUB[NqIY
N jusI1ad N  juadiag N jadtad N e N juadisg N judo13g N jusdreg  [Ballay jo adL],
juagdrawry Juadrawry juafrewy juadlawyg 5958 jJusdiawy Juadramy
-uoN -uoN nv -uoN
BpuOlY ‘puag 3ig {1{82-u0) ([]e0-uo0) Jutwod gy 1s9mYyIoN

ourpisulag usg

BMO] [8X}UD))

(NVIDISAHd ¥ MVS OHM ASOH.L 40)

ST 9lqel,

NVIOISAHd ALNA-NO NV ONIZJdS SLNALLYd 40 ADV.LNIOUAd



61

927  6'FI s[BAlLIg

OUB[NQWBUON

¢l (UR3)1 69 oL £e 68 1¥ 69 62 L9169 S'el 91 g€l uened

-lJijouaid Jnoyjim

§[BALII8 ADUB[NQUIY

LOE sl 60L g0t |4 2T R A S R 0eb 6’11 €EE1  E'8 26 Ll uon

-gaynouaxd ym

$[BALIIE dUB[NQUY

N Aejag N AsjaQg N 4e;3d N Ae[eQg N 42 N 483 N Aeje(g ,_u>_=<.«o adAjy,
UISUOIST A\ Bpuo[] {|80-uQ ade1810) [82-uQ ads1an0)) Junwod pp
[eHua] 159 ‘puag 31y 1y Cound 1saMyuoN

oulpieuIdg UBS B8A0] |8IU8))

(satnuiw uj)

SUSYO SNOIYIS ‘NVIOISAHA SFAS LNILLYd 340444 AVTAd AOVHAAY

91 sjqe.L



62

needed, so that the delay was generally only a few minutes longer, on
average, than in hospitals where physicians were on duty in the emer-
gency department.

Although not shown in the table, the effect of prenotification on the
average delay before a patient sees a physician is basically the same for
the periods before and after installation of radio equipment. In addi-
tion, the same pattern prevails for nonserious cases, although, as
expected, the nonserious cases take longer to see a physician than do
the serious cases.

In Wyoming we also looked at actual delay times, rather than just
the averages ‘discussed above. The results of that analysis, shown in
Table 17, reveal that prenotification is beneficial primarily in reducing
long waits for emergency patients, rather than in substantiaily increas-
ing the chance of a short wait. (Doctors in Wyoming sometimes have
to travel long distances to the hospital, so they may often arrive con-
siderably after the ambulance even with prenotification.) In this table,
the short waits include cases in which physicians were already in the
emergency room when the ambulance notified the hospital as well as
cases in which physicians were called in but arrived before the ambu-
lance.

In order to see whether prenotification had a greater effect on the
elapsed time that an emergent patient had to wait before seeing a phy-
sician when there was no physician on duty, we analyzed hospital data

Table 17

THE EFFECT OF PRENOTIFICATION ON TIME TO SEE A PHYSICIAN:
EMERGENCIES ARRIVING BY AMBULANCE IN NORTHWEST WYOMING
(In percent)

Before Communication After Communication
System System

Time to See Prenotifi- No Prenoti- Prenotifi- No Prenoti-

Physician (min) cation fication cation fication
0 50 42 59 75
1-5 12 17 15 —_
6-10 10 8 6 —
11-20 16 8 12 25
21-40 10 8 6 —
40+ 2 17 3 —_

N 58 12 34 4
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from Wyoming for emergency cases in which the physician had to be
called in. A physician was presumed to have been called in under
either of the following two conditions:

e The hospital record stated that the physician was called in.

e The hospital record did not state that a physician was on duty
in the emergency department (i.e., either a nurse was on duty or
the record failed to state who was on duty) and the patient did
see a physician.

Table 18 shows that prenotification in emergency cases had a sizable
impact on how quickly the patient got to see a physician when the phy-
sician had to be called in. The proportion of patients that saw a physi-
cian as soon as they arrived at the hospital was more than twice as
high with prenotification as it was without. Also, prenotification
resulted in no one waiting longer than 40 minutes to see a physician,
while 29 percent of the emergency patients who arrived without prenot-
ification waited over 40 minutes to see a physician when the physician
had to be called in.

Table 18

EFFECT OF PRENOTIFICATION ON TIME TO SEE A PHYSICIAN:
EMERGENCIES ARRIVING BY AMBULANCE AT NORTHWEST

WYOMING HOSPITALS, WITH PHYSICIAN CALLED IN
(In percent) i

Time to See Physician (min) Prenotification  No Prenotification

0 29 14

1-5 17 29

6-10 14 0

11-20 23 14

21-40 17 14

40+ 0 29
Average time (min) 10.7 27.3

N 35 7




EFFECT OF AMBULANCE-TO-HOSPITAL
COMMUNICATIONS ON ENROUTE
TREATMENT

One of the presumed advantages of direct voice communication
between ambulance and hospital is that ambulance attendants will be
able to obtain medical advice from the hospital while treating their
patients en route. Rand’s data collection forms in each region asked
ambulance attendants to indicate whether their communications with
the hospital included medical advice from the hospital. A relation
between communication capability and receipt of medical advice would
serve as evidence of the utility of direct communications for improving
patient aid en route, and an increase in the incidence of medical advice
from hospital to ambulance after upgrading radio communications
capabilities would serve as evidence that the emphasis on ambulance-
to-hospital communication among Foundation grantees might have
improved patients’ prehospital care.

Table 19 shows the frequency with which the capability for direct
hospital-to-ambulance communications was used by physicians to
transmit medical advice to ambulance attendants in four of the regions.
The results suggest that the mere existence of that capability does not
ensure its use. In lowa and Wyoming, for example, medical advice was
given only one time in 350 cases. Two other conditions seem to make
a difference: (1) the presence of a physician in the emergency depart-
ment who can respond to requests for advice; and (2) the presence of
paramedics on the ambulance.

In the Big Bend region of Florida, Tallahassee Memorial Hospital in
Leon County had a physician on duty in the emergency department

Table 19

SERIOUS CASES RECEIVING MEDICAL ADVICE BY RADIO AFTER
INSTALLATION OF COMMUNICATIONS EQUIPMENT

No. of Cases Percentage of
Receiving Total No. Cases Receiving
Region Medical Advice  of Cases Medical Advice
Northwest Wyoming 0 117 0
Central lowa 1 233 0.4
Big Bend, Florida
Leon County (Tallahassee) 46 66 70.0
Other counties 5 121 4.1

San Bernardino 86 437 19.7




who was assigned to respond to requests for help from ambulances any-
where in the region. Fully 70 percent of the ambulance runs in Leon
County carrying critical cases, and almost 12 percent of all runs, had
some radio consultation with the physician. Ambulance agencies out-
side of Leon County made little use of this service. It appears that
they were averse to talking to a physician at a hospital they were not
going to.

In San Bernardino County the implementation of regionwide
ambulance-to-hospital communications was accompanied by the train-
ing of a large number of paramedics. Our data show—somewhat
indirectly—that physicians in hospital emergency departments com-
municated extensively with paramedics, but talked hardly at all to the
Emergency Medical Technicians (EMTs) who had the same communi-
cation channels available. The indirectness of this conclusion arises
from the fact that many fire departments in San Bernardino County
established “treat-at-the-scene” paramedic services. Rand did not
receive data forms from such fire departments but only from the ambu-
lance agencies that transported patients to hospitals. In cases where
these ambulance personnel were EMTs (not paramedics), the radio
communications they recorded could have been initiated by other EMS
personnel at the scene. In Table 20, the notation “EMT plus other
EMS personnel” indicates a situation where the attendants filling out
the data forms were EMTs, but there may also have been paramedics
treating the patient.

Table 20

EFFECT OF TRAINING LEVELS OF AMBULANCE ATTENDANTS ON THE
TRANSMISSION OF MEDICAL ADVICE: SERIOUS CASES
IN SAN BERNARDINO, WAVE 2

Percent of Serious Cases Having Indicated Communication

'Type of EMT Plus Other  Paramedic Paramedic Plﬁs
Communication EMT Only EMS Personnel Only Other EMS Personnel
Telemetry 12.7 44.4 61.1 59.2
Physician giving
medical advice 6.7 6.5 44.4 64.8

Percent of Serious Telemetry Cases

Both telemetry and
physician giving
medical advice 26.3 10.9 54.5 71.4




66

Table 20 shows how communications varied according to the train-
ing level of personnel at the scene. For example, physicians prescribed
treatment for 65 percent of the severe cases that had a paramedic on
the ambulance, and 7 percent of the severe cases that had only EMTs
on board.? This is undoubtedly due primarily to the fact that physi-
cians could prescribe certain treatments that only paramedics were
authorized to give. In addition, they could give diagnostic or other
advice, or they could interpret electrocardiograms transmitted from the
ambulance.

Telemetryv systems were almost never used in regions other than San
Bernardino. In San Bernardino, although telemetry was infrequently
used by EMTs, it was extensively used when paramedics were on board
the ambulance. For example, telemetry was used for 13 percent of the
serious cases having only EMTs as ambulance attendants, and for 60
percent of the serious cases with paramedics aboard.

*No systematic differences were observed between the types of cases judged to be
severe by paramedics and those judged severe by EMTs.



Chapter 7

TRAINING

PRESUMED BENEFITS OF TRAINING AMBULANCE
ATTENDANTS

The training of ambulance attendants is widely believed to improve
the patient’s chances of getting proper prehospital care. However, lit-
tle systematic research has been done on the effectiveness of the train-
ing that is being offered to ambulance attendants. Cannon[3] found a
disappointing record of prehospital care among EMT-level ambulance
attendants, but his findings might represent deficiencies in the local
service area he studied instead of general deficiencies in the training of
ambulance attendants.

Some of the presumed benefits from training ambulance attendants
are that:

e They will diagnose cases better.

¢ They will apply the appropriate treatment more often.

e They can give some treatments that untrained personnel cannot
give.

e A patient who is treated promptly and properly at the scene
does not have to be rushed to the hospital (thus enabling the
functions of treatment and transportation to be separated in
many cases).

EXTENT TO WHICH AMBULANCE ATTENDANT
TRAINING LEVELS CHANGE

Rand collected two types of information to help identify changes in
training levels. The first type consisted of (1) counts of ambulance
attendants participating in, and completing, training courses funded by
the Foundation grant and (2) information from ambulance agency per-
sonne] rosters, showing the training level of employees. Such informa-
tion did not give a good indication of the training levels of attendants
who were actually treating emergency patients for the following rea-
sons:

67
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¢ Due to high turnover rates among ambulance attendants (the
average employee remains with an agency for approximately
two years), it is possible to process large numbers of people
through training courses without substantially affecting the
fraction of current attendants who are well trained.

e Well-trained attendants may be selectively dispatched to emer-
gencies, leaving untrained attendants to handle routine non-
emergency transfer functions. Thus, the fraction of an agency’s
employees who have advanced training does not correspond to
the fraction of emergency patients whom they treat.

¢ Especially in volunteer agencies, a small number of attendants
may be the most active volunteers, handling nearly all the
ambulance runs. If the active volunteers are well trained, while
the large number of inactive volunteers are untrained, patients
are usually treated by trained personnel anyway.

The second type of data collected by Rand indicated the training
level of personnel actually treating emergency patients. Each ambu-
lance reporting form had either an item showing the number of EMTs
on board the ambulance or a data element showing the name and EMT
certification number of each attendant. In the latter case, attendants
without certification numbers were assumed not to be EMTs.

In some regions, the comparison of training levels on the ambulance
reporting forms before and after implementation of the Foundation
grant revealed a substantial improvement in the training of ambulance
attendants. For example, in Central Iowa the number of runs made
with two or more EMTs increased from 62 percent in the first wave of
data collection to 78 percent in the second wave, and the number of
runs with no EMTs decreased from 18 percent to 2 percent.

San Bernardino County had no paramedics before receiving its
Foundation grant. The Foundation’s funds were used to initiate a
two-county paramedic training program between Riverside and San
Bernardino County. In total, 54 students were graduated and certified
with assistance from the grant, and at least 31 more participated in the
program with support from their own agencies. By the second wave of
Rand’s data collection, all emergency patients in San Bernardino
County were treated by attendants trained at least to the EMT level,
and somewhere between 17.5 percent and 55.7 percent were being
treated by paramedics.! Paramedics were selectively dispatched to seri-
ous cases. For example, 31 percent of patients handled by paramedics
had conditions labeled “severe” while only 21 percent of patients

'In Chap. 6 we described the reason for ambiguity in knowing whether paramedics
treated & case in San Bernardino County.
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handled by EMTs alone had severe conditions. This difference is not
explained by a perceptual variation in seriousness among attendants
having different training levels, since the hospital’s determination of
severity was related to the ambulance-determined severity in a way
that did not depend on the training level of the ambulance attendants.

In other regions, however, we found that there was only a modest
increase in the extent to which trained people handled serious cases,
even though all the regions engaged in fairly substantial training pro-
grams. Many regions had EMTs as ambulance attendants before the
start of their grants. Whenever possible, the EMTs were assigned to
the serious cases. Even at the beginning of the grant period, then,
most serious cases were being handled by ambulances with EMTs. As
a result, there was only a small increase in the proportion of serious
cases being handled by EMTs at the end of the grant period.

In most regions, the training served primarily to increase the pro-
portion of runs made with two EMTs on board instead of one, and to
increase the proportion of minor and moderate cases that were handled
by EMTs. Even these increases were not large, because of the large
turnover rate among ambulance attendants.

EFFECT OF AMBULANCE ATTENDANT TRAINING ON
PATIENT TREATMENT

The design of our study was intended to permit determining the
relationship between an attendant’s training level and the treatment
given to the patient by the attendant. This objective was not fully
realized, for a variety of reasons that will be discussed below. These
reasons fell primarily into the following categories:

e Ambiguity in determining the specific nature of the medical
emergency suffered by the patient; .

e Difficulty of determining appropriate protocols for treating
patients with specified medical conditions; and

e An inadequate number of cases in our data files having both a
clearly defined medical condition and complete matched data
from the dispatcher, ambulance attendant, and hospital emer-
gency department.

Our identification of these analytical difficulties was achieved
through a fairly lengthy process of examining the data, during which
we derived some tentative conclusions concerning the implications of
the data. These conclusions will be presented below, after the descrip-
tion of the analytical problems.



70

Ambiguity of the Patient’s Medical Condition

We had three sources of information on the patient’s medical condi-
tion. The first was on the ambulance data forms, which requested
information on whether the patient was injured or ill and on the sever-
ity of his or her condition. In addition, some—but not all—ambulance
data forms provided space for more detailed recording of the nature of
the illness or injury, including the site of the injury (see Fig. 2). The
second source of patient condition was on the hospital emergency
department data forms, which requested a classification of the patient’s
“apparent presenting problem,” permitting four or more categories of
emergent conditions and one category for nonemergent conditions.
Although the instructions for these hospital forms explicitly stated that
an emergent condition was defined to be one in which the patient
might suffer serious disability or death if not treated rapidly, these
instructions were often ignored or not carefully read, so that many
cases coded into an emergent category (such as “cardiovascular”} were
actually chronic or nonemergent conditions. The third source of infor-
mation was the “final diagnosis in the emergency department,” which
was recorded initially as text and was later coded by using up to three
HICDA codes.

The ambiguities arose from disagreements among the three sources
of information about the patient’s condition. When the ambulance
attendants appeared to disagree with the hospital personnel concerning
the severity of the case, the disagreement could be either substantive or
a misinterpretation of the categories by hospital personnel. In addi-
tion, numerous unequivocal disagreements between ambulance atten-
dants and hospital personnel appeared in the data (e.g., “respiratory
problem” vs. “stroke” or “head injury”). In some instances these
disagreements could potentially be interpreted as changes in the
patient’s condition with the passage of time (e.g., “stroke” vs. “cardiac
arrest”).

Similar disparities were observed between “apparent presenting
problem” and “final diagnosis” in the emergency department. It is not
clear when the hospital data form was completed and the extent to
which the ambulance attendant’s description of the problem influenced
the category chosen by hospital personnel in coding the patient’s
apparent presenting problem. In San Bernardino County, for example,
95.3 percent of patients whose apparent presenting problem was “car-
diac” had a final emergency department diagnosis falling in this
category, but only 68.9 percent of patients with severe respiratory
presenting problems had a final emergency department diagnosis
related to the respiratory system.
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To confound the analysis difficulties, the final diagnosis in the emer-
gency department was found not to correspond well with the final diag-
nosis recorded when the patient was released from the hospital or
expired. (The latter will be called the release diagnosis.) A special
study was conducted of 174 cases that entered emergency departments
in Northwest Wyoming during our first wave of data collection. Of
these, 93 cases had nonspecific or missing final diagnoses in the emer-
gency department, and the release diagnosis clarified the nature of the
medical condition. For another 37 cases, the final diagnosis in the
emergency department was symptomatic (e.g., chest pain or shortness
of breath), while the release diagnosis was specific (e.g., myocardial
infarction, renal failure, or respiratory arrest). For another 15 cases,
the release diagnosis differed substantively from the final diagnosis in
the emergency department (e.g., fractured tibia vs. fractured vertebra).
In only 15 cases did the release diagnosis agree with the final diagnosis
in the emergency department. In short, for only 8.6 percent of the
cases was the information recorded on our data forms a reliable indica-
tor of the nature and seriousness of the patient’s condition.

Whenever ambiguities appeared in the descriptions of the patient’s
medical condition, it was difficult for us to make judgments about the
treatment given by the ambulance attendants. Should the attendant
have provided treatment appropriate to the medical condition he or she
thought was present? Or should the treatment have been judged for its
appropriateness to the patient’s final diagnosis (which itself may have
been unreliable)? These questions became particularly acute when
there was reason to believe the patient’s condition changed. For exam-
ple, the hospital data form might have recorded a cardiac arrest, while
the ambulance record showed that the attendants failed to provide car-
diopulmonary resuscitation (CPR); in this case the patient may have
arrested after arrival at the hospital.

The ambiguities and disagreements were also of such a nature that
it appeared not to be sensible to judge the accuracy or correctness of
ambulance attendants’ diagnoses by comparing them with the final
diagnosis in the emergency department. Where disparities occurred, it
is possible that the attendant’s diagnosis was correct at the time or was
more accurate than the final diagnosis in the emergency department.

Difficulty of Determining Treatment Protocols

Even for patients whose medical condition was unambiguously speci-
fied in the data, making judgments about the appropriateness of treat-
ment given by ambulance attendants could be tenuous because
appropriateness depends on a host of unrecorded factors. The
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following description by Grant and Murray(8] for proper treatment of
heart attack (MI) victims illustrates the difficulties:

e If the patient is unconscious, “maintain an open airway. If
respiration stops, apply artificial respiration immediately. Use
of a bag-mask resuscitator with 100 percent oxygen is of
greatest value to the patient.”

e If the patient has chest pain or numbness, the EMT “can assist
in easing the pain by carrying out the steps below.”

e If the patient has shortness of breath, “the patient should be
placed in a sitting position and given oxygen in the highest pos-
sible concentration.”

o If the patient is apprehensive or fearful, “talk to him. Tell the
patient exactly what is being done to help and why.”

e The patient must be kept at rest.

e If the patient shows symptoms of shock, “(1) conserve body
heat by use of a blanket, but do not make the patient too warm;
(2) place the patient in the most comfortable position. While a
seated position is usually most comfortable, some patients
prefer to lie down.”

e Finally, the authors advise that “transportation must be carried
out slowly and carefully. A high-speed ride, with siren continu-
ally wailing, increases the patient’s fear and apprehension,
creating additional strain on the heart.”

Grant and Murray’s pictorial illustration of the care of heart attack
patients shows a patient sitting up on a stretcher and being given oxy-
gen by the ambulance attendant. The caption reads: “Transport in sit-
ting position. Administer oxygen.”

For angina pectoris, Grant and Murray suggest that “if the patient
with a suspected angina attack is not taking medication, or if the medi-
cation does not effectively relieve the pain, he should be treated as if
he were having a heart attack.”

For chronic heart failure, the following treatments are prescribed:

e If the patient has shortness of breath, cyanosis, or noisy
respiration, oxygen should be administered.

The patient must not be allowed to chill or overheat.

The patient should be transported in a sitting position.

The patient should be kept at rest. :
Conditions for transportation are similar to those described for
a heart attack patient.



Based on the above prescriptions, only two types of prehospital
treatment can be considered appropriate for most patients with possi-
ble cardiac problems: administration of oxygen and transportation in a
sitting position (if conscious). Even these treatments are not neces-
sarily appropriate for all patients, and in some instances CPR or artifi-
cial ventilation may be suitable adjuncts to, or substitutions for,
administration of oxygen.

Another example can be given for ingestion of drugs or poison. This
is a potentially life-threatening problem that can cause central nervous
system (CNS) depression with corresponding circulatory and respira-
tory difficulty. Two major EMT training manuals are inconsistent in
their prescriptions of treatment for poison and drug cases that result in
CNS depression. Grant and Murray[8] list “slowed respiration and cir-
culation” among signs and symptoms of poisoning, but do not recom-
mend any treatment for such a condition. The recommended treat-
ment for most ingested poisons—making the patient vomit—is limited
strictly to patients who are conscious, that is, to those without major
CNS depression. Yet, in their discussion of ingested drugs, the ambu-
lance attendant is told, “When respiration is poor, administer oxygen
to supplement breathing.” The American Academy of Orthopaedic
Surgeons[1] follows the same pattern. The only prescribed treatment
for ingested poisons is to induce vomiting if the patient is conscious.
For ingested drugs, however, “a patient with respiratory depression
should be given oxygen immediately; it is usually necessary to supple-
ment oxygen with ventilation by a bagmask respirator. He will usually
tolerate an airway device quite well and it will be helpful, particularly
during transportation.” Thus, only administration of oxygen can be
tentatively viewed, for analysis purposes, as an appropriate treatment
for CNS depression, whether it was caused by ingested drugs or by
ingested poison.

Inadequate Sample Size

In order for a particular case in our data files to be useful for
analysis of appropriateness of treatment by ambulance attendants, four
simultaneous conditions had to be met:

» The patient’s medical condition must have been emergent and
have been unambiguously classified into one of the categories
for which appropriate treatment could be specified.

* Both an ambulance data form and a hospital data form must
have been completed for this patient.
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¢ The ambulance form must state what treatment was given or
indicate that no treatment was given.

e The training levels of the ambulance attendants must have
been recorded.

Failure of each of these conditions to be met was substantially more
frequent than was anticipated when this study was first designed, so
that it was seldom that all four conditions were met simultaneously.
For example, in all the data received from the Central Iowa region
(both waves of data collection combined), only 24 cases of cardiac
arrest met these conditions, 75 cases of severe cardiac problems other
than cardiac arrest, 32 cases of severe respiratory problems, 26 cases of
possible spinal fracture, and 14 severe cases of ingested poison or
drugs. In San Bernardino County, during the second wave of data col-
lection (when paramedics were present), 26 cases of cardiac arrest met
all four conditions, 73 cases of severe cardiac problems other than
arrest, 28 cases of severe respiratory problems, and 9 severe cases of
ingested poison or drugs. After separating these cases according to the
treatment given and the training level of the attendants, the sample
size in any one cell became too small to draw definitive conclusions.

Impressions and Tentative Conclusions from the Data

Despite the analytical problems noted, several clear patterns could
be identified from the data. First, cases of cardiac arrest appear to be
recognized by ambulance attendants at all levels of training. Moreover,
attendants uniformly administered CPR and/or oxygen to victims of
cardiac arrest, whether there were no EMTs on board the ambulance,
an EMT and one lesser-trained attendant, two EMTSs, or paramedics.
However, in San Bernardino County (the only analysis region with
paramedics), paramedics are authorized to perform certain treatments
not permitted to EMTs—namely, defibrillation and administration of
medications and intravenous (IV) fluids. The data confirmed that
EMTs do not administer these treatments, while paramedics do use
defibrillators in about half the instances of cardiac arrest and almost
always administer IV fluids to victims of cardiac arrest.

Second, attendants with more advanced training tend to be more
selective in deciding whether or not to give treatment. In particular it
appears that paramedics do not administer aid on the off chance that it
may be needed. Perhaps this reflects a greater degree of confidence in
their diagnostic abilities. For example, paramedics in San Bernardino
County gave no treatment in 30.5 percent of cases, while EMTs gave
no treatment in 25.2 percent of cases—this despite the fact that
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paramedics on the average respond to more serious incidents than
EMTs. Untrained ambulance attendants appear more likely to admin-
ister oxygen to patients with cardiac problems than do EMTs or
paramedics, independent of whether or not the problem is deemed seri-
ous. Moreover, untrained attendants are more likely to administer
oxygen to patients with a history of heart problems, even when the
current emergency is noncardiac and nonrespiratory in nature.

When paramedics do give treatment, they tend to give more dif-
ferent types of treatment than EMTs give. For example, a single
patient might receive from paramedics an airway tube and artificial
respiration and CPR and oxygen and medication, while such a combi-
nation is less likely to be administered by EMTs.

Third, regarding the hypothesis that more highly trained attendants
will provide greater care at the scene, rather than rushing patients to a
hospital, we examined the length of time spent at the scene by atten-
dants of various training levels. The data are somewhat distorted by
the fact—noted earlier—that more highly trained attendants are less
likely to give any treatment at the scene. However, on the average,
attendants with advanced training spend slightly more time treating at
the scene, although not dramatically so. The figures for San Bernar-
dino County are given in Table 21. They show that paramedics spend

Table 21

AMBULANCE ATTENDANTS' AVERAGE TIME AT SCENE,
SAN BERNARDINO COUNTY
(In minutes)

EMT Plus Paramedic
Ambulance-Determined QOther EMS  Paramedic Plus Other
Problem EMT Alone Personnel Alone EMS Personnel
Respiratory (only) 104 9.8 10.1 13.9
Cardiac (only) 14.1 15.3 24.1 19.6
Respiratory + cardiac
+ possibly other 148 21.8 20.0 21.7
Respiratory + other 13.1 12.0 — 42.0
Cardiac + other 17.6 16.1 -~ 220 273
Diabetic (only) 13.8 11.3 15.4 19.0
Seizure disorder (only) " 9.8 10.0 25.7 10.8
Maternity 8.5 21.3 10.8 20.3
Stroke (only) 11.4 13.0 19.0 15.1
Injuries 151 12.0 12.1 142

All cases 13.0 12.1 13.8 148
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more time at the scene than EMTs for nearly every type of medical
problem. Few of these differences are statistically significant.

Comments on Research Methods

We originally felt that a broad-based analysis of a large number of
medical emergencies, as found in this study, would give clear indica-
tions of the relationship of training to treatment, even though diagnos-
tic information might not be precise in most instances. This expecta-
tion proved incorrect. Only by careful review of selected types of tracer
conditions, with firm diagnostic information and clear textual descrip-
tions of the progress of the patient over time, can a determination be
made of the appropriateness of the treatment administered by ambu-
lance attendants. Even with such detailed case data, a panel of physi-
cians might well disagree about the suitability of treatment in a sub-
stantial fraction of cases. Thus even such a clinical research design
may not succeed without a very large sample size. An alternative
design, in which one examines mortality and morbidity of patients han-
dled by attendants at different levels of training, is subject to distortion
because attendants with more advanced training tend to be dispatched
to more serious cases. Randomization of the types of cases seen by
attendants at different levels of training would be questionable on ethi-
cal grounds as well as being a peculiar allocation of treatment
resources.
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