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PPLICATION of medical scientific knowl- A edge to the health care needs of a 
population is often possible only with “par- 
amedical” help. Allied health disciplines, 
generally, have evolved through the efforts 
of individuals, as the result of pilot projects 
andfor under the pressure of public need 
and interest. 

Although the quality of patient care is 
difficult to quantitate, particularly in retro- 
spective studies, care given outside hospitals 
can be evaluated at  the emergency room 
entrance. While extended studies are not 
available, individual case reports, including 
unpublished material and expert testimony, 
indicate an appalling lack of needed skills 
and knowledge at the scene and during 
transportation.l-3 Studies have shown that 
intensified practice- oriented, high- caliber 
trainingd-6 improves performance of life- 
saving measures by lay and paramedical 
personnel. 

This paper reviews our personal experi- 
ence with the ambulance profession during 
the past 15 years and proposes large-scale 
support of a paramedical specialty, Emer- 
gency Medical Technicians (EMTs) , to 
work as physicians’ helpers in ambulances, 
emergency rooms, intensive-care units, re- 
spiratory therapy services, and anesthesia 
departments. 

BACKGROUND 
The lack of physician-staffed ambulances 

in this country should long ago have pointed 
out the need for ambulance attendants with 
paramedical training and professional sta- 
tus. These attendants could apply life-sav- 
ing, life-supporting measures at the scene 
and during transportation rather than mere- 
ly transporting patients to the hospital as 
rapidly as possible. Interest in training am- 
bulance attendants to the status of para- 
medical specialists has probably been de- 
layed because most physicians have not 
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realized the necessity for prehospital emer- 
gency treatment. 

Before the 1950s, emergency medical 
transportation received little attention from 
physicians. The Red Cross First Aid Course, 
a t  the time, taught the back-pressure arm- 
lift method of artificial respiration as the 
only resuscitation maneuver. The low train- 
ing standard is evident from the 1967 obser- 
vation by Blue Shield f Medicare of Western 
Pennsylvania that about 80 percent of the 
ambulance attendants in Pennsylvania did 
not even have a Red Cross Advanced First 
Aid Course certificate. 

Interest has developed around individ- 
uals'-0 and around organizations like the 
American College of Surgeons (A.C.S.) ,lo 

who have emphasized rescue and cure of 
the traumatized patient. War experiences 
drew attention to training of medical corps- 
men. However, in emergency medical trans- 
portation under combat conditions, empha- 
sis was still on speedy transfer to the hos- 
pital rather than on treatment a t  the scene 
and during transportation. 

Advances in resuscitation in the late 
1950s gave birth to the concept of the need 
for paramedically trained ambulance attend- 
ants. Following the first studies on exhaled 
air (mouth-to-mouth) ventilation,ll we be- 
came aware that the efficacy of this new 
method should be compared with the man- 
ual methods of artificial ventilation then 
being t a~gh t . l "~3  Chief Martin McMahon 
and his men of the Baltimore City Fire De- 
partment Ambulance Service collaborated 
as  rescuers in the crucial artificial-ventila- 
tion experiments on curarized human volun- 
teers a t  the Baltimore City Hospital.12-14 
This affiliation resulted in physician-di- 
rected, hospital-based training for attend- 

ants and written manuals which included 
the newly proved methods of airway care 
and artificial ventilation.15 It also moti- 
vated attendants toward self-improvement 
and taught involved physicians to appre- 
ciate the need for emergency care outside 
hospitals. 

Recognition of the mechanisms of airway 
obstruction,lG the universal introduction of 
positive-pressure methods of artificial ven- 
tilation,>,"!l"l' and recognition of the fail- 
ure of mechanical resuscitators for emer- 
gency artificial ventilation's called for train- 
ing beyond the level of the Red Cross First 
Aid Course. With the introduction of exter- 
nal cardiac resuscitation,lg it became neces- 
sary to teach diagnosis in addition to skills. 

Next came studies involving details of 
technics and training,"-G.'O development of 
the realistic Laerdal training manikin," in- 
creasing use of cardiopulmonary resuscita- 
tion in ambulances,' and-finally4evel- 
opment of the American Heart Association 
( AH A )  , Cardiopulmonary Resuscitation 
(CPR) Courses and training aids.22 The 
CPR courses for medical students, physi- 
cians, and paramedical instructors initiated 
in 1962 a t  the University of Pittsburgh were 
developed as pilot courses for the AHA pro- 
gram.'".': 

Attempts have been made to bring to- 
gether the trauma-oriented teaching of the 
ACS and the oxygenation and CPR-oriented 
teaching of the AHA and anesthesiolo- 
gists.24 2 o  Learning from studies of ambul- 
ance systems in the United States, New 
Zealand, Australia, Western Europe, Czech- 
oslovakia, and the USSR that others had 
implemented such goals led us to promote 
the professional development of ambulance 
attendants both nationally2,1:',"-1.'c and in- 
ternationally. : ,6 ,2  -29 
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TABLE 
Ambulance Attendants (EMTs) Training Programs 

Authors' Present Recommendations 

A. Level Z: 70-100 hours (depending on type of teaching and backgrounds of trainees) 
1. Equivalent of American Red Cross Standard and Advanced Fi rs t  Aid Course (25 hours) 

2. Anatomy, physiology (5 to 10 hours) including recognition and management of vital 
system dysfunction 

3. Life-support (12 hours) with manikin practice 
American Heart  Association CPR Course 
Airway care, ventilation, oxygenation (including safe handling of compressed g a s  
systems), external cardiac compression to perfection 
Management of serious and life-threatening medical emergencies 

4. Control of hemorrhage, treatment of shock and wound care (2 hours) 

5. Extremity fractures ( 2  hours) 

6. Defensive driving, control at  accident scene, 
(6 hours) 

emergency vehicle operation, equipment 

7. Rescue and release from entrapment including extrication of spine injured patients 

8. Co-ordinated disaster response and managemnent of multiple casualties (2 hours) 

9. Communications ( 2  hours) 

10. Records, forms, debriefing (2  hours) 

11. Obstetrics, childbirth, and newborn resuscitation ( 2  hours) 

12. Pediatrics, neonatal transfer (2  hours) 

13. Poisoning and burns ( 2  hours) 

14. Psychiatry ( 2  hours) 

15. Health services organization, hospital relationships, medicolegal aspects (1 hour) 

16. Observation in hospital ER, OR, PAR, ICU (10 hours minimum) 

B. Level ZZ: approximately 3 to 4 months; hospital-based training in addition to  Level I train- 
ing (70 to  100 hours) 

1. Clinical rotations coupled with appropriate didactic and seminar sessions (sequence de- 
pends upon rotation) 
a. Practice of resuscitation including definitive care technics during transfer 
b. Recovery room (lif e-support techniques, monitoring, venous infusion) 
c. Cardiac care unit (arrhythmia control) 
d. ICU (life-support techniques, care of intubated and tracheotoniized patient) 
e. Emergency room 
f. Inhalation therapy 
g .  Delivery room 
h. Morgue (Medical Examiner) 

2. Special exercises (may be during rotation of [l]) 
a. Practice of resuscitation including definitive care technics during transfer 
b. Practice of light rescue and extrication 
c. Use of definitive care (physician's) equipment at  scene and in  transit 
d. Training in observation and communication (verbal and written) techniques (code 

communication, radio usage, report forms, etc) 

3. Cardiac care (1 month) ; arrhythmia recognition and control under physician direc- 
tion (electrocardiogram, use of drugs, defibrillation, telemetry) 

4. On-the-job field experience (additional 1 month) 

5. Ambulance service administration and operations 

C. Level ZZZ: 2 to  4 vears hosnital and collepe education: universitv derree 

N.B.: Individual variation in the speed of learning makes establishment of course duration 
purely arbitrary. Programmed self-instruction and individualized practice should provide 
flexibility. 
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The evolution of EMTs also includes pub- 
lic health recognition that treatment out- 
side hospitals is feasible and desirable,30 
publication of national standards and goals 
on emergency medical services1 g 2  ,22,3 1-33 
the Federal Highway Safety Program Stan- 
dards 4.411 (granting programs promoting 
implementation of these goals), and local 
pilot projects studying the feasibility of 
such implementati0n.~~-3* 

EMT TRAINING RECOMMENDED 
Training should be reoriented toward rec- 

ognition of vital signs, recognition of life- 
threatening emergencies, and development 
of the skills and judgment required to sup- 
port life and reduce morbidity, in addition 
to the traditional Red Cross First Aid 
Course. 

Our subsequent recommendations are 
tentative and are based on past experience 
which culminated in the pilot projects de- 
scribed in detail el~ewhere.~"3~ The rec- 
ommended levels of training, tentatively 
three, and their curricula (summarized in 
the table), differ slightly from those of the 
pilot project and are in basic agreement but 
not identical with national recommenda- 
tions. Curricula, including some recently 
proposed,39-41 require pilot project explora- 
tion before more definitive training levels, 
course durations and EMT job descriptions 
can be defined. 

Training Projects and Methods.-Level I 
and I1 curricula have been developed and 
successfully implemented since 1967 at the 
University of Pittsburgh Health Center 
with 43 educationally disadvantaged Ne- 
groes as trainees, most of whom did not 
have a high-school diploma when entering 
the course.35 Thirty-five completed the 
course successfully. 

Since potential trainees (college stu- 
dents, former corpsmen, minority groups, 
educationally disadvantaged) come with 
such a variety of backgrounds, training 
methods must be individualized. Introduc- 
tory sessions should consist of small group 
seminars. 

Acquisition of facts in anatomy and phys- 
iology should be facilitated by anatomic 
manikins and prepackaged, programmed, 
self-instruction courses. Formal lectures 
have proved of limited value in conveying 
knowledge and skills. Emphasis should be 
placed on films; self-instruction through the 
use of manuals, tapes and slides; live dem- 

onstrations underlined by repetition; and 
questionlanswer periods. 

All instruction should emphasize sim- 
plicity, repetition, and supervised practice 
of skills to perfection, using trainee volun- 
teers and manikins as subjects. Sessions 
should begin with coaching by the instruc- 
tor and proceed to individual self-practice. 
Experience with hospital patients must be 
continuously and directly guided by hospi- 
tal personnel specially assigned to this task. 
Examinations and periodic re-examination 
should test skills as well as knowledge. 

Level I Training.-All ambulance person- 
nel within a community should be upgraded 
immediately to improve the quality of pres- 
ent care. This can be accomplished by a 70 
to 100 hour course curriculum (table). The 
Red Cross First Aid Course (25 hours), 
should be prerequisite or included in the 
100-hour curriculum. This recommendation 
evolved from the course tested in Pittsburgh 
in 196735 which helped development of the 
Level I course recommended by the Nation- 
al Research Council in 1968.3l Similar pro- 
grams were proposed by the ACS in 1969,39 
the "Dunlap report" funded by the U.S. 
Department of Transportation in 1970,40 
and the American Academy of Orthopedic 
Surgeons in 197L41 There is no magic num- 
ber of course hours, since results with use 
of any curriculum vary with the quality and 
motivation of instructors and trainees. 

The Pittsburgh curriculum3~ included the 
AHA-CPR C0urse,~2 (including backward 
tilt of the head, forward displacement of the 
mandible, suctioning, insertion of a phar- 
yngeal tube, exhaled air ventilation with 
and without adjuncts, ventilation with bag- 
valve-mask unit, oxygen inhalation technics 
and CPR during simulated transfer over 
stairways and in the ambulance); control 
of hemorrhage (using wound moulages) ; 
fracture immobilization (emphasizing those 
which have major consequences, for exam- 
ple, skull, spine, pelvis, hip, thigh); extri- 
cation practice to perfection; and physician- 
conducted seminars (table), recognition and 
treatment of heart attack, acute pulmonary 
edema, and insulin shock versus diabetic 
coma. Emergency care in the light of total 
provision of health care, welfare services, 
the role of the Coroner's or Medical Exam- 
iner's Office, instruction in vehicle opera- 
tion, the community's communication sys- 
tem and proper use of ambulance communi- 
cation equipment were taught. 
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Leuel IZ Training.-This should immedi- 
ately become a requirement for EMTs staff- 
ing mobile ICU type ambulances; and ulti- 
mately for one man on every emergency 
ambulance. The recommended Level I1 
course consists of the Level I course in 
greater depth plus concurrently scheduled, 
closely supervised experience in selected 
areas of the hospital for about 3 months full 
time (table, B l ) .  Much of this experience 
is possible only by individual or small group 
instruction. 

In the pilot project,35 anatomy instruc- 
tion was reinforced by assignment to the 
morgue. The operating room/anesthesia ex- 
perience proved of paramount importance 
in acquiring life-supporting skills. The 
trainee, under “hand-holding” control of the 
anesthesiologist, monitored vital signs, gave 
airway care, and oxygenated and ventilated 
anesthetized patients. He used (‘his” equip- 
ment, a bag-valve-mask unit with oxygen 
reservoir tube (Laerdal RFB 11) , through 
which nitrous oxide, oxygen, and halothane 
were administered. He also learned care of 
the intubated patient, including suctioning. 
These skills cannot be learned in the emer- 
gency room, since life-threatening cases are 
both rare and unsuitable for practice. 

Teaching tracheal intubation was at- 
tempted.35 Only skilled, intelligent EMTs 
could intubate successfully within 60 sec- 
onds, after exposure to preceptor-type prac- 
tice on at least five anesthetized patients 
each. Suitable anesthetized patients for 
practice are scarce. Therefore, a new realis- 
tic adult intubation manikin (Laerdal) may 
make teaching tracheal intubation feasible 
on a larger scale. 

Venous infusion of plasma substitutes 
could be taught successfully with use of 
manikin, recovery-room patients, and prac- 
tice with a hospital infusion team.35 

Level I1 trainees had an apprenticeship 
with a physician-directed ambulance serv- 
ice for the remainder of the year, with 
weekly reporting sessions and case discus- 
sions. Examinations suggested that a na- 
tional registry for EMTs would be feasi- 

Preliminary results with the University 
Hospital-based mobile ICU-type ambulance 
service staffed by the graduates of the Lev- 
els I and I1 curricula showed that the train- 
ees were able to perform the life-support 
technics they had been taught. They proved 

bie.43 

particularly successful with respiratory re- 
suscitation and oxygenation. In the first 12 
months of operation (1968119691, 4647 pa- 
tients were transported; about 366 had life- 
threatening conditions and 40 required CPR 
because of pulselessness. Five of the 40 
survived and were discharged with intact 
central nervous system status. 

At least one half of acute cardiac deaths 
occur outside hospitaIs.33 This fact plus the 
pilot projects by Nagel and associates38 and 
Pantridge and G e d d e ~ ~ ~  suggest that the 
Level I1 course should include recognition 
and control of arrhythmias (bradycardia, 
ventricular extrasystoles, ventricular tachy- 
cardia, ventricular fibrillation) . We there- 
fore initiated training attempts with ar- 
rhythmia recognition (electrocardioscopy ) 
and control with the use of drugs (intra- 
muscular and intravenous atropine, lido- 
caine, morphine) and electric defibrilla- 
t i0n.3”~~ We have applied these measures 
so far only through physicians who were at 
the scene or accompanied the attendants. 
Simultaneous electrocardiographic teleme- 
try and two-way voice communication 
equipment have been ordered to permit 
physicians to control these actions from the 
hospital. Provided these acts are physician- 
directed, there seem to be no legal obstacles. 

Level IIZ Training.-In our degree-con- 
scious society, paramedical leaders and in- 
structors of EMTs will benefit increasingly 
from education leading to a college degree. 
New Level I11 curricula of 2 to 4 years 
duration should be explored by teaching 
hospitals in affiliation with colleges and uni- 
versities. Level I and I1 training should be 
included in Level I11 training, and credit 
should be given for those who have already 
completed Levels I and 11. 

PROPOSED EXAMINATION, 
REGISTRATION AND LICENSURE 
In order to give professional recognition 

to those who can provide modern care, for- 
mation of a Registry and Board of Schools 
for ambulance attendants (EMTs) was ini- 
tiated by the Committee on Acute Medicine 
of the ASA in May 1968. This idea was ap- 
proved by the NRC, the AMA, the ACS, 
and the American Academy of Orthopedic 
Surgeons.43 The AMA in conjunction with 
some ambulance representatives is now im- 
plementing such a plan but in an altered 
form. 

We recommend that schools and registry 
should be under the direction of physicians, 
with broad representation of the ambulance 
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profession. Physician and EMT represen- 
tatives should be chosen on the basis of 
competence and interest rather than organ- 
izational affiliations. Approval of schools 
should be under the auspices of the AMA 
Council on Medical Education; examina- 
tion and registration under the auspices of 
the Registry; and licensure under the aus- 
pices of government. The American Regis- 
try of EMTs (AREMT) may be formed 
according to the model of the American 
Registry of Inhalation Therapists (Chicago, 
Illinois, 1968). 

When we presented the tentative plan to 
the three major ambulance associations at  
a meeting in 1969, we also urged the forma- 
tion of a national society, which should rep- 
resent individuals (not services) on the 
basis of professional involvement and com- 
petence; be devoid of financial and other 
vested interests; be under the direction of 
paramedical professionals; and rely upon 
the guidance of physicians. 

Physician Assistants in Critical Cure 
Medicine. - The alarming decline in the 
number of general practitioners and the cur- 
rent tendency of medical schools to produce 
scientific specialists have left a nationwide 
void in medical care delivery outside the 
hospital. In addition, hospitals lack clinical 
manpower, in part because of a shortage of 
nurses and an uneven distribution of physi- 
cians. 

We, therefore, propose that schools of 
allied health professions or medical schools 
explore degree programs leading to bacca- 
laureate and master’s degrees in medicine. 
These might include a “major” in critical 
care medicine (that is, acute medicine), 
which encompasses emergency care, inten- 
sive care, resuscitation, and respiratory 
therapy. 

Basic knowledge, skills, judgment and at- 
titudes required for physicians’ helpers in 
emergency transportation, emergency rooms, 
ICUs, respiratory therapy services, pulmo- 
nary function laboratories and anesthesia 
services are similar. Job opportunities in 
these areas are unpredictable, which makes 
interchangeability desirable among these 
roles. Respiratory therapists, for instance, 
have not only been excellent instructors in 
resuscitation courses and EMT training pro- 
grams but also functioned well as anesthesi- 
ologists’ helpers in operating rooms. We 
have applied our valuable experience in 
training respiratory therapists to the devel- 
opment of EMTs. 
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For trial, we thus propose core curricula 
for training critical care medicine techni- 
cians (nondegree program) and technolo- 
gists (degree program), with specialization 
in any of the above-mentioned fields, with 
multiple entry and exit opportunities in 
these individuals’ educational and profes- 
sional careers. 

Their training at all levels should be pa- 
tient-care oriented, to create not only knowl- 
edgeable but also skilled “feldscher”4ype 
practitioners who would work under the im- 
mediate or remote direction of physicians, 
inside and outside hospitals. 

SUMMARY AND CONCLUSIONS 
Personal experience of 15 years with the 

ambulance profession is summarized. 

Application of modern advances in resus- 
citation and intensive care to prehospital 
health care calls for upgrading ambulance 
personnel-both part-time and full-time-to 
paramedical professionals, that is, emergen- 
cy medical technicians (EMTs) . They must 
receive status and pay commensurate with 
their skill, knowledge, and responsibility. 
Their services should cover the whole range 
from extrication and resuscitation to pre- 
vention of cardiac arrest in myocardial in- 
farction by prehospital arrhythmia control 
and support of life-threatening cases during 
interhospital transfer. 

Pilot projects have defined curricula for 
two of the three following levels of training: 
(1) a 70 to 100 hour course for upgrading 
all ambulance attendants; (2) a course 
which includes work with hospital patients 
for EMTs who will staff mobile ICUs; (3) 
a college-based course for instructors and 
leaders. Ultimate training levels and course 
curricula should evolve from evaluating the 
results of pilot projects. Evaluation should 
include examinations, which are part of the 
course; periodic testing of skills; and quan- 
titation of service results in terms of mor- 
tality and morbidity, using appropriate con- 
trols. 

A national Registry and Board of Schools 
for EMTs, initiated by the ASA in May 
1968, are now being implemented by the 
AMA Commission on Emergency Medical 
Services. A single national professional or- 
ganization (society) for ambulance attend- 
ants has been proposed. 

A coordinated multiple-level paramedical 
educational program should be explored for 
critical-care medicine (acute medicine). 
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This program would train technicians 
(without degrees) and technologists (with 
degrees) who would function as physicians’ 
assistants in emergency transportation, 
emergency rooms, ICUs, respiratory ther- 
apy services, anesthesiology departments, 
and, perhaps, other areas. 
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Historian Charles A. Beard was once asked if he could summarize the lessons of 
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flower i t  robs; 4) When it is dark, you can see the stars. 




