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Organization and Physician Education in
Critical Care Medicine
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The Emergency and Critical Care
Medicine System

Tne rerM “critical care medicine” (CCM), introduced
in the late 1960's as a synonym for “acute medicine”
(a term used carlier in the United States) or “reani-
mation” (a European term), has been defined in vari-
ous ways. We consider CCM to be the triad of 1) re-
suscitation; 2) emergency care for life threatening
conditions: 3) intensive care, i.e., those aspects of serv-
ice, teaching, and inquiry anywhere in the emergency
and critical care medicine (ECCM) system (table 1).%2~
#1195 Others have used a more physician-oriented geo-
graphic definition, equating CCM only with “intensive
care,” ie., the management of patients in intensive
care units (ICU’s). 75115 The latter definition equates
the “CCM physician” with the “intensivist™ and is
predicated on the assumption that all patients admitted
to 1CU's should be critically ill or injured, whereas
only 2-5 per cent of patients seen in emergency de-
partments (ED’s) are in critical condition.* We discuss
the broader concept first, and later focus on the ICU
and the intensivist.

Historically, effective respiratory resuscitation tech-
niques were established in the 1950's,*2-442 external
cardiac resuscitation® and cardiopulmonary resuscita-
tion*”"* in the 1960’s, and brain resuscitation meth-
ods are beginning to evolve, 8068009795101 Thege devel-
opments of emergency resuscitation were accom-
panied by the introduction of long-term life-support
techniques (intensive care) for respiratory failure, 013~
24,25,04,45.46,73,.84 Cﬂl'(liac 1‘ailul.e'2.2“.58.104 ShOCk Zlnd
trauma, ™% renal failure,” and multiple-organ fail-
ure for adults*®St7ORLIBIENT 46 d for children, T#11!
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Almost simultaneously, organizational and educa-
tional developments for most components of the
ECCM system were initiated: 1) basic improvement
in ambulance services,7:50:87.91 9) yrehospital emer-
geney cardiac care,'®*62:70 3) national standards for
ambulance design and equipment,##7% 4) basic emer-
gency medical technicians’ (EMT's) training,'3-%5% 5)
advanced EMT's (paramedic) training and general
mobile intensive care,'?2037.62,66 Gy recommendations
for development of ECCM systems,37-51:72:77.88.84,100.105
7) recommendations for hospital categorization,11.##.120
8) founding of the American College of Emergency
Physicians (ACEP) and the University Association ol
Emergency Medical Services (UAEMS) in 1968, and
9) founding of the multidisciplinary Society of Critical
Care Medicine (SCCM) in 1970,%6:103:105.106.116

Today in the United States, approximately 800,000
persons die each year from conditions that represent
medical and surgical emergencies: there are about
600,000 deaths due to ischemic heart disease, 100,000
accidental deaths (about 50,000 being the result of
trauma due to traffic accidents), and 100,000 due to
miscellaneous medical emergencies.®** In addition,
each year at least 500,000 of the 50 million acciden-
tally injured suffer lasting disability and thereby be-
come a multi-billion dollar burden on the economy.
Relatively inexpensive effective emergency resuscita-
tion can often prevent the need for expensive inten-
sive care.®® Survivors who have severely damaged
central nervous systems may cost society as much as
$1 million per lifetime.

Data suggest that with maximally feasible imple-
mentation of present knowledge and technology in
CCM through well-coordinated regional systems
(table 1), at least 100,000 of these deaths each year
could be prevented.!!26:27-36.62.88.83.84100 [¢ j5 generally
agreed that this has not been accomplished for a vari-
ety of reasons. Among these are fragmented and un-
coordinated efforts for improvement, public igno-
rance or apathy, local political obstacles, and confused
or non-existing authority for health care %:89.100.107

The ECCM system is only as strong as its weakest
component, and the earlier modern life support is
begun, the greater the patient’s chance for quality
survival without exorbitant cost. Numerous national
committees, commissions, and agencies have devel-
oped guidelines for the system 2":221.63-66.88,83.91.100
Principal deficiencies still include inadequate physi-
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cian direction of prehospital care, frequent patient

transfer to the nearest but not necessarily the most

appropriate hospital, and poor resuscitation in ED’s

and hospital wide. The national recommendations and

standards have yet to be evaluated. Methods for test-

ing the effects of education, organization, and other
means of influencing care are still imperfect, compli-

cated, and expensive, 3711119

The ED physician, represented by the ACEP, has
evolved in recent years because generalists have failed
to cover the nation’s primary care needs; because tra-
ditional specialists have failed to cover emergency care
needs in many community hospitals’ ED's; and be-
cause our non-system has so far prevented more cen-
tralized care of special emergency problems. The ED
physician should be a competent generalist with skills
in resuscitation. For advanced resuscitation, he should
call the CCM physician and other appropriate special-
ists to the ED for help.

The CCM physician is a specialist in Anesthesiology,
Emergency Medicine, Internal Medicine, Pediatrics,
or Surgery, with special competence and involvement
in emergency and long-term resuscitation,#:92:105:108
CCM is a multidisciplinary endeavor that crosses tra-
ditional departmental and specialty barriers, since no
one physician possesses the full range of all skills and
knowledge 1CU patients may require.¥19%100.115 The
SCCM, now with 650 members, estimates the ICU
staff physician manpower needs to be at least 2,800
ICU directors and co-directors to supervise the gen-
eral ICU’s in the 1,400 acute care general hospitals
in the United States with more than 200 beds each.
While SCCM started as a small club of primarily uni-
versity clinician—scholars and scientists, at present
most SCCM members are clinically oriented physi-
cians (anesthesiologists 36 per cent, internists 25 per
cent, pediatricians 4 per cent, and surgeons 14 per
cent).

Although there is no dispute that the anesthesi-
ologist’s primary role is to provide safe, effective an-
esthesia service, there have been controversies about
the extent to which anesthesiologists should be in-
volved in the necessary transfer to medicine at large
of the resuscitation and life-support expertise gained
in the operating room. Those in favor of involvement
of anesthesiologists beyond the operating room con-
trast the 20 per cent mortality among ICU patients
with the estimated 0.05 per cent anesthesia-related
mortality,'="16

The American Society of Anesthesiologists Commit-
tee on Acute Medicine, founded in 1965,* initially
encountered considerable opposition from some aca-
demic and political leaders of this specialty to anes-
thesiologists’ extra-operating-room clinical involve-
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Tanwe 1. The Emergeney and Critical Care Medicine
Delivery System, Components*

1. Scene: Recognition of emergency
Aid by bystanderst
. Scene: Initiation ol response system?
. Scene: Resuscitation, stabilization by members of the systemt
4. Transportation with life support by members of the systemt
5. Emergency department (<5 per cent of the patients are critical)
Patient care base for emergency physicians
. Operating room
Patient care base {or anesthesiologists and surgeons
. Intensive care unit (100 per cent of the patients should be
critical)
Organization, commumication of 1-7%
Planning, education, evaluation of 1-7%
. Research (laboratory, clinical, and public health)

Scw® N o

* Components of EMS system proposed by the authors (37,94)
are similar, but not identical, to those published subsequently by
the U.S. Department of Health, Education and Welfare, EMS
Division.

t Prehospital components under ED or ICU physician direction
by radio.

} Components for coordination of the system, to be under the
combined leadership of emergency and CCM physicians.

ment and to their moving into territories “claimed”
by others. Nevertheless, some anesthesiologists
were primarily responsible for the modern develop-
ments in resuscitation and intensive care, and a few
helped initiate and develop EMS national standards
and prehospital emergency care delivery methods. A
survey of our specialty in the 1960’s considered critical
care involvement a prime attraction to the spe-
cialty.” Community hospital anesthesiologists have be-

GLOSSARY
Abbreviation Definition
ACEP American College of Emergency Physicians
ALS Advanced Life Support (¢f. CPR, ABCD)
BLS Basic Life Support (¢f. CPR, ABC)
CCM Critical Care Medicine
CCuU Coronary Care Unit
CPR Cardiopulmonary resuscitation
CPR, ABC Cardiopulmonary resuscitation: A, airway

control; B, breathing; C, circulation, i.e.,
BLS

CPR, ABCD  Cardiopulmonary resuscitation: ABC
(above) and D, definitive therapy (restart-
ing of spontaneous circulation plus im-
mediate post-resuscitation care); i.e., ALS

ECCM Emergency and Critical Care Medicine
ED Emergency Department

EM Emergency Medicine

EMS Emergency Medical Services

EMT Emergency Medical Technician

FTE Full-time equivalent

ICU Intensive Care Unit

MICU Mobile Intensive Care Unit

SCCM Society of Critical Care Medicine
UAEMS University Association of Emergency

Medical Services
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TasLe 2. Decrease ol 1CU Mortality with Increased Physician Staffing, University Health Center of Pittsburgh

Percentage of Patients Died in 10U Patients with
Number of FT'E Mechanical
COM Physicians From From OF Those on Ventilation,
Al Respiratry Mechanical Per Cent of 1CU
Fellows Stalt’ Causes Causes Ventilation Admissions*
Adult 1ICU*
1965 2 0.5 20 3.3 49 20
1973 H 2.0 20 2.2 30 70
Pediatric 1CU
1967 1 0 26 6.3 41 14
1972 3 2 15 0.8 30 46

* Reflects proportion of patients whose physical status is poor.,

Comment: There was no major change in criteria for ICU admissions and for institution of mechanical ventilation; and no development

ol additional ICU's, between the years stated.

come increasingly involved in acute care medicine,™
the American Board of Anesthesiology included CCM
in the definition of Anesthesiology, and the American
Society of Anesthesiologists included CCM in its
standards of practice.® Resuscitation research, partic-
ularly when the brain is involved, may become anes-
thesiology's most important contribution to CCM in
the future.

In spite of the increasing involvement of internists
and pediatricians in intensive care, the involvement
of anesthesiologists will continue to be desirable. The
life-support-related wisdom and skills gained in the
operating room go beyond the ability to intubate the
trachea, and, conversely, the experience an anesthesi-
ologist acquires outside the operating room renders
him more effective in the anesthetic management of
patients in poor physical status. It will become in-
creasingly feasible for anesthesiologists to work at least
part time as consultants outside the operating room,
with the acceptance of non-physician helpers, and the
trend toward reduction of unnecessary operations and
improved operating room utilization,'8:23:30:33.39

Intensive Care Unit Organization

Grouping of patients in hospitals according to the
intensity of care they require, i.e., progressive patient
care organization, is not new,* although the entire
concept has not become popular, as it conflicts with
the traditional department-specialty—organ orienta-
tion of hospital care. ICU’s have evolved from post-
anesthetic and -surgical recovery rooms,* the Scandi-
navian respiratory ICU’s of the early 1950's,25*% and
subsequently from different types of ICU’s in various
Counu.ies'10.24.29.34.45.51.79.83.]02.108.1H.ll7 Aboll[ 1958, in
the United States, a multidisciplinary (medical/surgi-
cal) ICU with 24-hour coverage by anesthesiologists
was initiated at Baltimore City Hospitals.®** The life-
saving potential of arrhythmia control and cardiopul-
monary resuscitation (CPR) resulted in the establish-

ment of cardiac care units (CCU’s) in most general
hospitals in the United States in the 1960’s.2:26.58.101
Other special ICU’s evolved according to discipline
(surgical, medical, pediatric), organ system (respira-
tory, cardiac, renal, neurologic—neurosurgical, he-

patic, gastrointestinal), and clinical problem (trauma/
Shock)7.l0.4ﬂ.5l.73.7“.102.]ll

Tyres or ICU’s

The numbers and types of ICU’s needed vary with
types and sizes of hospitals and the kinds of patients
admitted. The ICU’s that actually evolve are also in-
fluenced by the power structure of each hospital’s
medical establishment. Concentrating critically ill but
potentially salvageable patients who have multiple-or-
gan failure in interdisciplinary ICU’s or CCM centers
(e.g., combinations of adjacent medical, surgical, and
cardiac ICU’s)?21":115 hag both patient care and eco-
nomic advantages over purely department—specialty -
organ-oriented [CU’s##82:8:108 Iy geparate medical
and surgical ICU’s in university hospitals, the “de-
partment-owned” ICU physician is more likely to ob-
tain primary patient care responsibility. In contrast,
the general ICU approachis supported by the assump-
tion that most critically ill or injured patients have
multiple-organ failure, and will benefit from being
seen by physicians of various specialties. However,
there must be effective team coordination by a physi-
cian who is present and has the authority to act.

Published mortality data support the creation of

ICU’s and their staffing with specially trained nurses
and full-time ICU physicians (table 2),1%:69:40-%2 Mop-
tality data supporting multidisciplinary over depart-
mental ICU’s are scarce. In one university hospital,
when specialty ICU’s were replaced with a single mul-
tidisciplinary ICU (both staffed by physician special-
ists), mortality from respiratory insufficiency de-
creased from 30 to 10 per cent, and mortality from
myocardial infarction from 30 to 15 per cent.**
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Obviously, neonatal ICU’s, burn units, and spinal-
cord-injury centers are examples of justifiable special
ICU’s to be established on a regional basis. For eco-
nomic reasons, most community hospitals have devel-
oped general ICU's, which include CCU beds. In
many university hospitals, the wishes of some depart-
ment and division chairmen to have “their own units”
have led to continued fragmentation of ICU’s, in-
creased costs, and difficulty in staffing. The need for
more than one 6-8-bed ICU cluster (the recom-
mended number of beds to be served by one nursing
station) should be met not by fragmentation and mul-
tiplication of ICU’s, but by grouping several such
clusters into a CCM center 52115

REGIONALIZATION

ICU staffing and equipment largely determine the
hospital's category of ECCM capability,>1-11:88:120 A
study of general ICU facilities in western Pennsylvania
led to proposed criteria for four types of ICU’s* for
hospital Categories I through 1V® (table 3). Type 1
ICU’s should be established on regional bases, usually
in Category I hospitals, i.e., large comprehensive re-
gional teaching hospitals. Ideally, they should have 24-
hour in-ICU CCM physician coverage. Type 11
ICU’s with in-house (not in-ICU) full-time physician
coverage by at least senior residents are usually needed
in Category II hospitals, i.e., other major teaching
and community hospitals. Type ITI ICU’s, i.e., inten-
sive care by expertly trained nurses and respiratory
therapists with strong ICU medical direction, on call
at home, are common in Category 111 hospitals, which
do not have house staff. Category 111 hospitals can
provide safe basic intensive care, provided there is a
rational referral policy for selected problem cases.™
Category 1V hospitals have no ICU’s, but should be
prepared for patient transfer with life support. Elec-
tive surgical procedures utilizing general anesthesia
should be performed only in hospitals that have ICU’s,
and major definitive emergency surgery should ideally
be done only in hospitals with type I or II ICU’s.

No reliable methods are available to determine the
needs for ICU beds. Estimates vary between 3 and 25
per cent of hospital beds, with an average of 12 per
cent for major adult general hospitals (3 per cent for
cardiac cases, 5 per cent for respiratory cases, and
4 per cent for others).!"*!!* We found western Penn-
sylvania to have 13 general ICU beds per 100,000
population, with an average annual total hospital ad-
mission rate of 140 per 100,000 population; an 1CU
admission rate of 5 per cent of hospital admissions;
an average ICU stay of five days and a desirable ICU
occupancy of 75 per cent.’! These ICU beds include
cardiac care beds in community hospitals, but not in
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teaching hospitals, which have separate CCU's, These
data reflect demand of the medical community, not
necessarily patient care needs.

ICU Pouicies AND PHYSICIAN STAFFING

New ICU’s should be developed in an orderly fash-
ion®*82a0: firgy, a multidisciplinary, multiprofessional
planning committee should determine the intensive
care needs of the community and hospital, then iden-
tify candidates for ICU medical directorship and head
nurse, and with their input, determine location and
design of the ICU. This committee must agree on
responsibilities, and finally, through the responsible
authorities, appoint the ICU medical director, head
nurse, and standing [CU committee. ICU medical di-
rectors should—ideally prior to opening the unit—
see to it that trained physicians and non-physicians
required for 24-hour coverage are available. They
should establish standards and methods for quality
control of life-support measures, record keeping, and
education of physicians (see below) and non-physi-
Ciilns.l w0.39.83

The various ICU policies and guidelines to be initi-
ated by the 1CU medical director and approved by
the ICU committee should include infection control,*2
procedures for brain death determination and certi-
fication, 24018 ynd discontinuance of extraordinary
means of medical care when appropriate®57.75.7.112

The smooth, safe functioning of an ICU depends
on availability of motivated personnel with compe-
tence in CCM; on organization; on well-defined re-
sponsibilities and authorities; on standardization of
certain procedures™; and on the leadership of med-
ical director and head nurse, required by national
standards 2105

The authors’ experience®®#% and national guide-
lines!?1% recommend that the ICU medical director
should be chosen on the basis of experience, compe-
tence, interest, and availability, rather than specialty
affiliation. He should have completed residency train-
ing in his clinical specialty and have acquired advanced
skills and knowledge in life-support techniques. He or
his designate should not merely be an administrative
figurehead, but should approve all admissions and
discharges, and be responsible at least for monitoring,
resuscitation, and life support, and for ensuring that
patient care involving multiple services is coordinated.
In addition, he and his team should have total pa-
tient care responsibility in selected cases when re-
quired for titrated life support.

The ICU director must have at least one full- or
part-time associate director (depending on the work-
load) to provide the presence of a staff physician in
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the ICU, at least during the day hours, and for night
and weekend consultation coverage. Additional block-
assigned house staff’ or staft physicians trained (or
in training) in intensive care must be provided to share
24-hour in-ICU patient care in Type I ICU’s (only
in-house coverage in Type 11 ICU’s). It és feasible for
community hospitals without house staff to qualify
for Type II ICU’s: anesthesiologists and ED phy-
sicians with additional training in CCM can provide
ICU staffing, available in-house around the clock.

Those physicians of various base specialty back-
grounds who have been dedicated for one or two
decades to the initiation and modernization of
titrated life support have encountered frustrations
and obstacles to good patient care and teaching: 1)
The lack of appreciation by many physicians of the
difference between “titrated patient management”
required for critical care, and the standard manage-
ment “by rounding and prescription.” 2) The “in-
verse hierarchy principle,” i.e., the tendency in some
university hospitals to delegate the management of the
critically ill to inexperienced junior house staff, with
experienced staff removed from direct patient man-
agement; this perpetuates mediocrity, as it leads to
“trial by error” and deprives house officers of pa-
tient management models. 3) The insistence of ad-
mitting physicians and surgeons to remain in charge
of the patient’s general care in the ICU, without
being available to stay with him. 4) Fragmentation of
care when numerous specialty consultants and team
members function without coordination. 5) Depart-
mental territorialism, particularly in teaching hos-
pitals, creating hostile environments for physicians’
education. 6) The need to train simultaneously in
the same setting residents of the traditional base
specialties and CCM physicians. 7) The difficulty of
introducing innovative care and clinical research
with too limited patient care responsibility.

The following developments may help resolve these
problems in the future: 1) National identification and
certification of physicians with special competence in
CCM, which has majority, but not unanimous sup-

port of the multidisciplinary SCCM, and support of

some of the major clinical specialty boards. 2) Institu-
tionally-sanctioned interdepartmental (not only

interdisciplinary) ICU programs; although they must
" have their own budgets, they should be informal,
“without walls” and collaborate with other acute care-
related multidepartmental programs such as neuro-
sciences, cardiac carve, and emergency care. 3) A
national health care policy and insurance, which is
expected to make more patients in need of hospital
care select hospital teams rather than primary
physicians.
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The need for titrated management, which ICU
physicians should learn in the physiology laboratory
and in anesthesiology operating room activities,
makes it unfeasible for the primary admitting physi-
cian to retain charge of total care and thus
assume the coordinator role, while being unable to
stay with his patient. Delegating primary care re-
sponsibility to other physicians of his admitting serv-
ice, who likewise cannot stay with the patient and who
do not know the details of the patient’s case as well as
the ICU physicians who are present, does not solve
the problem. National guidelines'®'% suggest that
the patient’s personal admitting physician should
delegate the role of team leader (coordinator)
for the time of ICU stay, if he is not personally
available at all times for team guidance. He should,
however, always remain a member of the team to in-
sure continuity.

Primary care responsibility of ICU physicians for
all patients, as a policy, has not been “permitted”
to occur in most general ICU’s of teaching hospitals in
the United States. However, such primary patient care
responsibility does work well in many ICU’s in Canada
and overseas, 55108

ICU physicians and their block-assigned house staff

may have one or a combination of the following de-
grees of patient care responsibility: 1) primary physician
or team coordinator—should have authority to resolve
disputes, but should not be a dictator; 2) automatic
team member —in charge of certain aspects of patient
care, such as resuscitation, monitoring, respiratory
care, and other life support measures; 3) consultant —
becomes involved only when called.

The extent of ICU physician authority over pa-
tient care depends greatly on the personalities in-
volved in each local setting; and has often become a
compromise between the primary physician’s commit-
ment to “continuity of care” and the ICU physician’s
commitment to “titrated care.” In community hospi-
tals in the United States, where most patient care is
happening, focusing on what is best for the patient’s
outcome is increasingly resolving the above dilemma,
in general according to SCCM guidelines.'® In
university hospiials, patient care goals, however,

sometimes continue to conflict with those of “teach-

ing,” and there are frequent rivalries between depart-
mental and division chairmen and their house staffs
over who controls the care of ICU patients.

Critical Care Medicine Physician Education

EpucaTiONAL PHILOSOPHY

The mere grouping of critically ill patients in an
ICU does not assure a favorable outcome for them.
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Tanie 4. Suggested Body of Knowledge in Gritical Care Medicine, Table of Contents*

1. Pathophysiology and pharmacology
2. Fmergency resuscitation
3. Prehospital emergency care
a. Training of paramedics
b. Field management of life-threatening emergencies
¢, Medical command by radio and telemetry
d. Mobile ICU design and equipment
e. Others
4. Intrahospital intensive care
a. Monitoring. Invasive and non-invasive. Continuous and intermittent. Pulmonary, civculatory, renal, cerebral, and other variables.
b, Mechanical ventilation and other vespivatory therapy. Optimal ventilation patterns. Blood gas control. Bronchoscopy, chest physiotherapy,
ete,
¢. Cirenlatory support. Avehythmia recognition and control, including defibrillation, cardioversion, pacemaker use. Treatment of shock
states. Pre- and afterload management, Assisted circulation techniques, ete.
d. CNS management. Coma evaluation, Electroencephalography. Intracranial pressure monitoring. Brain resuscitation (pharmacologic,
physiologic, ete.). Brain death evaluationand certification. Vegetative states. Spinal covd failure,
e. Renal support. Pevitoneal versus hemodialysis. Electrolyte = fluid —acid - base balance.
£ Management of metabolism. Metabolic derangements. Tube feeding. Total parenteral nutrition. Endocrine crises.

g. Infection control.

Educational methods, materials, evaluation
6. Organization

a. 1CU design and management

b, ECCM regional systems

¢, Health care evaluation

d. Economics

Miscellaneous

i Anesthesiology (for non-anesthesiologist CCM physicians)
b, Bioengineering

¢, Humanities, social sciences

8. Pediatric CCM

ot

~1

All above, with consideration of perinatology, infaney, and childhoaod

* Detailed knowledge and skill objectives for CCM educational programs for medical students, residents and fellows are available

{rom the authors.

What does make the difference is the presence in
such a unit of trained personnel, particularly critical
care physicians, nurses, and technologists. Published
data from coronary care units, 2?1 ynits for criti-
cally ill newborns,''' respiratory intensive care
units,"* and general adult and pediatric ICU’s**
have all demonstrated a significant reduction in
mortality when such units are staffed around the
clock by specially trained physicians (table 2).

The critical care physician adds several features:
1) He is there, remaining at the patient’s bedside
during hours of watching and recording observations,
to detect changes in the patient’s status and to inter-
vene before easily managed problems become perhaps
irreversible catastrophes, i.e., “titrated management.”
2) He is oriented to the whole patient, and thus
can orchestrate collaboration among the many special-
ists who separately defend individual organ systems.
3) He can maintain quality control of life-support
equipment, techniques, personnel, policies, and
standing orders through his role as administrative
and educational leader of the unit. 4) He can transfer
emergency and long-term resuscitation expertise and
education to the entire ECCM system (table 1), thus
placing the ICU in perspective.

There is, then, a clear need for a new breed of

physician, even il some traditional specialists are cor-
rect in claiming that they have the expertise to manage
critically ill patients without receiving further training
in CCM.

First of all, the CCM physician must be a generalist,
at least in the sense that his training and expertise
cut across traditional specialty boundaries. He must
have expertise in emergency resuscitation, respiratory
care, and treatment of shock states; must understand
pathophysiology and pharmacology; must be familiar
with many areas of bioengineering in order wisely to
utilize the tools that enable him to translate the
language of the organism into algorithms and equa-
tions. However, these life-support specialists cannot
do the job alone, since no-one can be an expert in
all medical fields. Thus, he must be a team member or a
team leader, able to work effectively with those whose
areas of knowledge complement his own. Further, he
must be action-oriented, capable of making rapid
decisions and carrying out appropriate interventions
with skill and perfection at the appropriate times,
often within seconds. He must be a diplomat, capable
ol conducting tactful negotiations while serving as
an advocate for the whole patient. He must be a
person of compassion, able to see the human being
behind all the equipment employed. He should have
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a sense of the community and of his role in upgrading
CCM beyond the confines of his [CU.

If we are o train CCM physicians, we must have
specific, detailed, complete objectives—accomplish-
ment of which will define the subspecialist in critical
care (table 4). The design of any training program re-
quires at least two interrelated steps: 1) the develop-
ment of objectives, and 2) the development of the
training program itself and methods for its evalua-
tion (table 5).

The objectives of the program must be stated in
terms ol what skills, knowledge, and experiences
(upon which judgement is based) the graduate must
possess to be considered a CCM physician. These ob-
jectives must be derived from a task analysis of a
CCM physician, ie.,, how he must perform in his
daily work. Physicians carrying out critical care vary
widely in their roles and responsibilities. In a large
university center, the CCM physician may function
primarily in consulting and coordinating roles, while
the primary care of the patient is still largely the re-
sponsibility of admitting house staff and attending
physicians. On the other hand, in a community
hospital, the CCM physician may himself often be
asked to assume primary care responsibility. Thus,
the CCM physician must have the knowledge and
skills required for all three—a) primary intensive
care, b) intensive care team membership, and c)
leadership. There is not yet any comprehensive work
published in English on the whole field of CCM. An
agreed-upon definition and identifiable *“body of
knowledge” of CCM, as requested by the American
Board of Medical Specialties for subspecialty status,
are now being developed by the SCCM. It is question-
able, however, whether any specialty or subspecialty
can claim its “distinct body of knowledge,” since all
represent overlapping components of “pathophysiol-
ogy and therapeutics,™

Educational objectives must be designed accord-
ingly and must define the desired end product in
measurable terms. Thus, a CCM physician is one who
has achieved the specified competencies and acquired
the specified knowledge. The emphasis here is on the
achievement of skills and knowledge, not on the
time or route taken to reach that end. The objectives
are not sacrosanct, but should be subject to periodic
review in terms of their feasibility and relevance.

The training program must be developed according
to the objectives. Likewise, testing methods must be
developed to determine whether the objectives have
been achieved. Item by item, teaching and testing
should undergo periodic revisions, until results are
optimal, as each process reveals deficiencies in the
other. New educational programs of this sort may
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Tanie 5. Steps in Educational Program Development

L. Analyze tasks of trainee after graduation
A, Define tasks to be performed
1. Skills performed
2, Typical responsibilities
B. Analyze tasks
1. Determine importance ol each task
a. Number of times performed
b. Signiflicance to patient care
2, Ildentily knowledge required to perform tasks
3. Ildentily eritical errors
L. Survey alternative methods for performing tasks
5. Identify necessary equipment
C. Arrange tasks in logical sequence.
1. By common prervequisites of requirements for per-
formance, or
2. By tasks performed together (eg., the tasks of
CPR-ABCD)
I, Define objectives
A, Based on task analysis
B. Objectives should:
1. Detine a measureable activity
2. Identify criteria for completion
3. List conditions for successtul perlormance
L. Develop and implement cowrse (content, curriculum, experi-
ences)
A, Based on objectives
B. Appropriate strategies (e.g, skill teaching should include
demonstrations and hands-on practice)
1V, Develop and implement Evaluation
A, Evaluation of students
. Knowledge examinations
2, Skill testing
3. Clinical observation ol wrainee performance.
B. Evaluation of the course, based on wrainee evalution,
leads to:
1. Modification ol objectives
2. Modilication of course content
3. Madification of teaching strategies
4. Madification of evaluation mechanisms

benelit considerably from active collaboration be-
tween teaching faculty and an educational research
specialist. The latter can contribute ways and means
which, although sometimes bewildering, have al-
ready provided significant objective improvement in
the educational processes of other fields, and have
helped in the development of self-training ma-
terials.

The cornerstone of a good educational program is a
good teaching staff, comprising knowledgeable clini-
cians and scientists who bring to their work an en-
thusiasm and commitment the student can emulate.
All education begins with imitation. Of necessity,
this means that those involved in teaching critical
care must personally examine, manipulate, and treat
patients; not only round and lecture. Ideally, learn-
ing time and accumulation of clinical experiences
should be individualized. However, the integration
between learning and rendering service necessitates
some uniformity of clinical rotation periods.

The testing of trainees, and thereby the programs,
may include multiple-choice written knowledge tests
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Tasre 6. Emergency and Critical Care Medicine Personnel Performance Objectives®

Med,
Studem Med, MD with M.D. with
Lay First Year; Para- &N Student EM BHospital ceM
Public EMT R.N, medic R.N. last Year | Competence MDD, Competence
1. Basic life support (CPR-ABC)703 X X X X X X X X X
2. Basic emergency care, ie., 1 plus EMT's objec- . ,
tives?. 8. 4 X (X) X X X X)
3. Advanced life support (CPR-ABCD)M 78 (X) X X X X X X

4 Advanced emergency care, i, 3 plus para-

medics’ objectives?™a7.oemn X X) X X)
5. Basic intensive medical care (table 3) (X) (X) (X) (X) X
6. Advanced intensive medical care (table 3) X

* X = requived: (X) = optional.

in which individual questions are derived f{rom
specific objectives, and skill tests on patients or
manikins, simulating patient conditions, using check-
lists to assess the students’ performance in detail.

Critical care physicians share many skills with
other personnel (table 6). Thus, education in critical
care could be viewed as a pyramid, with lay persons
and allied health  professionals representing the
greater number of first responders (the base of the
pyramid). It continues through nurses’, medical stu-
dents’, and various specialty residents’ training, and
culminates in CCM fellowship training (the tip of the
pyramid). The depths of training required —least for
the lay person and most for the CCM physician—
could be illustrated as an inverted pyramid within
the upright manpower pyramid.

To the best of our knowledge, there is no pub-
lished description of any CCM physician training
program other than that at the University of Pitts-
burgh.®*# Therefore, it may be of value to present
the authors’ experience with three levels of CCM
physician education.

MEDICAL STUDENTS

By the early 1960’s it became clear that education
of medical students in the pathophysiology of acute
life-threatening states, as well as resuscitation and
long-term life support, was essentially lacking.
National surveys subsequently revealed that approxi-
mately 50 per cent of physicians nationwide con-
sidered themselves incapable of carrying out effec-
tive CPR, and 20 per cent of medical schools ques-
tioned the abilities of their senior students in this
area.”!% For this reason, an educational program for
medical students in “emergency and critical care
medicine” was designed. In its present form, the pro-
gram spans four years and draws from a multidis-
ciplinary teaching faculty.

First-year medical students are offered a 30-hour
elective course in emergency medical care.?' The ob-
jectives of the first part of this course are the knowl-
edge and skills required to pass the state EMT I
examination, and the American Heart Association’s
basic rescuet’s test in CPR. The second portion of the
course, given in conjunction with the student’s
physiology program, comprises seminars on the
pathophysiology of acute dying processes and their re-
versibility.

Second-year students, at the beginning of their core
clinical clerkship, undergo a full day of obligatory
training in CPR with manikin drill to perfection in
the ABC’s of CPR.”™ In addition, they receive an intro-
duction to CPR advanced life support. Also, recogni-
tion of respiratory failure is taught as part of the
“Introduction to Medicine” course.

Third-year medical students receive an obligatory
three-week clerkship in anesthesiology and CCM, the
backbone of the critical care experience. The general
objectives of this clerkship include: acquisition of basic
life-support skills, using manikins in a self-training
laboratory and patients in the operating and recovery
rooms; appreciation of the difference between “ti-
trated management,” required in critical care, and
“management by rounding and prescription,” cus-
tomarily used in general ward care; recognition of
the need to suspect immediately and treat swiftly
respiratory, circulatory, and cerebral failure; and
recognition of the need to learn life-saving tech-
niques to perfection. In groups of 5-15, they attend
one week of all-day, highly structured seminars, the
content of which is kept uniform through the use of
syllabus materials. The clerkship is concluded with two
weeks of patient practice in the operating and recovery
rooms. Skill-acquisition lists are used to assess the stu-
dents’ performances in detail, and their knowledge is
tested and graded at the end of this clerkship.

20z ludy g1 uo 3senb Aq ypd-z0000-00080..L61-Z¥S0000/878.62/28/2/Lv/ipd-al0mie/ABojoISayisauR/L0D JIBYDIBA|IS ZESE//:d)Y WOl papeojumoq



Anesthesiology
VA7 No 2, Augus 1977
Fowrth-year medical students are offered a variety ol
six-week electives. Interested students may gain fur-
ther experience in caring for patients in the operating
room during anesthesia, in ICU’, in ED’s, and in
mobile [CU-type ambulances. A research clective
in anesthesiology and critical care is also offered.

RESIDENTS

At the next level of training, we encounter the
house officers in anesthesiclogy, internal medicine,
pediatrics, and surgery, who are not destined to be-
come critical care physicians. Nonetheless, they will,
in the course of their careers, be dealing with criti-
cally ill patients, and may be called upon to participate
as part of a multidisciplinary team serving an 1CU.
For these reasons, it is desirable that residents in
anesthesiology, surgery, and primary care specialties
obtain firsthand guided experience in critical care.
We believe that this can be accomplished by short-
term block rotations through an ICU, where they are
trained as team members under the guidance of CCM
stalT and fellows. At this time, ICU rotation is manda-
tory for residents in anesthesiology and voluntary for

-those of medicine, pediatrics, and surgery. They
spend 1-3 months in one of the four general ICU’s
ol the Health Center.

Crrrical CARE MEDICINE FELLOWS

A CCM fellowship program was begun in 1963 as a
third (optional) year of the Anesthesiology resi-
dency.*® Today, however, the CCM fellows repre-
sent all five major disciplines mentioned above (table
7). Candidates must have at least three years of resi-
dency in their base specialties before they are ad-
mitted to this 1-2-year program. The first of these
years in CCM is clinically oriented. Individualized
basic experience is gained in one or more of the
four general ICU’s in the Health Center,"5% three
for adults, and one for pediatric patients, encompass-
ing more than 50 beds and 3,000 admissions per
year. The ten full-time CCM stafT physicians, includ-
ing the ICU directors, have been selected to represent
the major specialties involved in critical care.

The program is flexible in order to meet the
needs of physicians of different specialty back-
grounds. Selective rotations are available through
cardiology/CCU, nephrology/renal dialysis unit, neo-
natal ICU, neurosciences, operating room anesthesia,
bioengineering, and the emergency department (for
prehospital care experience, including physician
command of paramedics). In addition to more or
less continuous bedside instruction, there are daily
ICU teaching rounds, x-ray demonstrations, case
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Tanie 7. CCM Physician Fellowships, University Health Center of

Pittsburgh, Results in 14 years (7/1963-6/1977)

Fellows
Number Per Coem
A. 1138 tellows trained —6-24 months
Anesthesiologists 69
Internists 25
Pediatricians 11
Surgeons 6
Emergency physicians 2
13
B. 92 fellows followed up (1976)
. Involvement
Full-time CCM 13 47
Part-time CCM 49 53
92 100
2. Institutions (hospitals)
University or university-affiliated G 70
Non-university-affiliated 28 30
92 100
3. Locations
United States 6 70
Non-United States (all continents) 28 30
92 100

discussions and seminars, weekly CCM conferences,
and an annual symposium. Teaching topics include
all aspects of ICU patient management, organiza-
tion, administration, budgeting, data collection,
evaluation, and leadership. Further, EMS standards,
planning, organization, communication, and evalua-
tion matters are discussed, as well as design of re-
search protocols, investigational techniques, statistics,
and writing of manuscripts for presentation and publi-
cation of papers on performed research work.

The tellows are obligatory team members, responsi-
ble for respiratory care and life support in the ICU,
as well as for hospital-wide resuscitations. They ob-
tain experience in advanced invasive and non-invasive
monitoring, respiratory care, and other life-support
techniques, and are exposed to different special care
units in several hospitals, where they may fulfill
different roles (primary physician/team leader/team
member/consultant). While daily rounds and confer-
ences contribute in large measure to their education,
the fellows’ personal management of the critically
ill and injured patients is the most important com-
ponent of their training.

In addition, one-year fellows are encouraged to
participate in clinical research and an optional second
year is available for full-time laboratory, clinical, or
health care delivery research as part of the Resuscita-
tion Research Institute of the University.

Graduates of such programs have ample job op-
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portunities, although many are not without frustra-
tions. A follow-up of the first 92 graduates of the
CCM physician training program in Pittsburgh shows
that about half of them remained in full-time CCM
work, and no-one has indicated that he or she has
left CCM compiletely (table 7).

NATIONAL TRENDS

The Society of Critical Care Medicine, in coopera-
tion with specialty boards and with the National
Board ol Medical Specialties, is in the process of
developing a CCM fellowship inspection mechanism,
and an examination toward “certification of special
competence in CCM,” as substitute for a conjoint
subspecialty Board."

The manpower needs in CCM, however, are still
unmet. As mentioned above, it is estimated that at
least 2,800 full-time CCM stafT physicians are needed
in this country. If we are to approach this figure in
the next ten years, we must produce at least 200-
300 CCM physicians per year, a figure far beyond
the output of the existing 26 programs, with a total
number ol 72 fellowship positions reported by the
SCCM. Of these 26 programs, 11 are administra-
tively under anesthesiology departments, six under
departments of medicine, pediatrics, or surgery,
and nine are multidisciplinary. Eighteen of these 26
programs conform to SCCM guidelines, and more
than one ICU is involved in more than half of them.
Clinical research is available in all these programs.

Clearly, we must either considerably expand exist-
ing programs and establish new ones, or consider
alternate routes for the training of CCM physicians.
In this regard, we are really not fundamentally con-
cerned with where a CCM physician acquires his
capabilities, how long it takes, or what learning
methods he employs, but rather with whether he
has achicved a defined set of skill and knowledge
objectives at the end of his training. This might be
possible through modification of existing residency
programs in anesthesiology and other major clinical
disciplines, which must include a truly multidis-
ciplinary multidepartmental faculty.

Conclusions

The goal of critical care medicine is to improve care
for acute life-threatening illnesses and injuries,
leading to increased salvage of life with human menta-
tion. Recent advances in the knowledge and technol-
ogy of acute care still await application through re-
gional emergency and critical care medicine systems,
all components of which must be upgraded and co-
ordinated. Close cooperation among physicians com-
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mitted to emergency care and intensive care at the
hospital level and for community-wide organization of
care is essential. The trend for critical care medicine
to become a subspecialty of anesthesiology, medicine,
pediatrics, or surgery is viable. There is no general
agreement at this time concerning the definition and
scope of critical care medicine. Combined emergency
care and critical care education by interdisciplinary
programs should be upgraded for medical students
and residents in all clinical disciplines. CCM fellow-
ship training programs should be expanded to meet
manpower needs for ICU leadership, to improve
standards in all components of the emergency and
critical care medicine system, and to foster acute care-
related research. All anesthesiologists should be edu-
cated to the capability of functioning as consultants
in resuscitation and respiratory intensive care. Their
full- or most-time involvement as leaders or team
members in critical care medicine will depend on
the individual’s competence, interest, availability, and
financial considerations.

The authors thank Dr. Nancy Caroline for invaluable help with
the writing and editing of the manuscript. She, Mr. James
McClintock, and past and present Critical Care Medicine staff
and fellows of the University of Pittsburgh made many valuable sug-
gestions that were incorporated into the paper.
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