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ABSTRACT

The material presented in this paper is a description of the
equipment, staffing, and operating policies of 96 CCUs in California
that participated in a CCRMP study of CCU effectiveness. Individual
CCUs in Medical Centers have reported their operating characteristics
in connection with presentation of clinical patient information, but
no information has been previously available on a large group of CCUs
in community hospitals.

More than half of the CCUs are specially designed separate facilities
for the monitoring and care of coronary patients. They have elaborate
equipment for patient monitoring and resuscitation, which at least
partially accounts for the fact that the average daily charge for care
in a CCU is over twice the average daily charge for care in a semiprivate
room,

Nursing staffing of CCUs 1s predominantly by RNs, with LVNs and
Nurses' Aides on duty in some CCUs. On weekends and at night, the level
of nursing staff per bed is lower than it is on a weekday during the
day shift. Three-fourths of the CCUs ensure continuing education in
intensive coronary care nursing by maintaing their own in-service training
programs. In 64 percent of the hospitals in the study, there is always
a physician on call to the CCU, but in only 8 percent is there always
a physician in the CCU.

CCUs are, in fact, facilities that specialize in the care of coronary
patients. Over 85 percent have a written policy governing patient
selection for CCU admission. In addition to patients with myocardial
infarction, patients with other serious cardiac conditions may be
admitted to over 90 percent of CCUs. Patients with other disorders are
usually excluded from CCUs. Patients may be admitted to the CCU directly,
through the emergency room, from surgery, or from a regular hospital bed.
The physician responsible for admission, discharge, and medical care
is usually the patient's private physician, though the CCU director and
the house staff are responsible in some units.

Delegation to the nursing staff of the responsibility for administering
drugs and performing procedures on an emergency basis has occurred in most
CCUs. RNs administer lidocaine, atropine, and other antiarrhythmic drugs
on the basis of standing orders in most CCUs. They also are permitted to
initiate resuscitation efforts and defibrillation in almost all CCUs.

Because of the variability in the clinical course of patients with
myocardial infarction, most CCUs do not specify either minimum lengths
of stay or standard lengths of stay for serious conditions that can
complicate myocardial infarction.
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This paper presents the results of a survey of Coronary Care Unit
(CCU) design, staffing, and operating policies. It is one of a series
of reports from a Rand Corporation study for the California Committee
on Regional Medical Programs (CCRMP) on the effect of CCUs on the
treatment of patients with acute myocardial infarction. Subsequent
reports will study the patients treated in CCUs, but this one is
concerned with the CCUs themselves.

The chief purpose of this paper is to present a recent profile of
the CCUs in the study, since a previous paper (Rockwell, 1970; P-4788)
has summarized the characteristics of these CCUs in 1970. The information
in this paper is a description of the group of CCUs in the Rand study,
not of patient outcomes in different CCUs. As such, the statistics
contained in the paper are a way of summarizing descriptive information
about CCUs, not an evaluation of the adequacy of patient care.*

Our thanks to the CCU Directors and Head Nurses for providing the

information included in this report.

INTRODUCTION

Coronary Care Units (CCUs) are specialized hospital facilities for
the treatment of patients with serious cardiovascular conditions, parti-
cularly acute myocardial infarction. The goal of the CCU is to reduce
the mortality from myocardial infarction by providing treatment of its
complications. A major emphasis is on the prompt recognition and treatment
of life-threatening cardiac arrhythmias, 1In order to achieve these goals,
patients in CCUs undergo continuous electrocardiographic monitoring by
nurses who are trained to recognize the arrhythmias that can occur in
patients with myocardial infarction. Additionally, because arrhythmias

can be quickly fatal, definitive treatment must be performed by nurses.

*

Additionally, the hospitals that participated in this study did so
voluntarily, not as part of a sample of hospitals in California drawn at
random. What is true for these CCUs may therefore not be true of all CCUs.
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Thus, two of the major differences between CCU care and regular hospital
care include (1) continuous monitoring of the patient's electrocardiogram
and (2) delegation of more authority to specially trained nurses in the
recognition and treatment of life-threatening arrhythmias.

Within this broad description of CCU function, it is expected that
the design of CCUs, the presence of special equipment for resuscitation,
the staffing of CCUs by physicians and nurses, and the operating policies
of CCUs as regards admissions, discharges, and treatment of patients will
vary from CCU to CCU. Not only can this information be used to help
explain variations in patient outcome by CCU, but it is interesting in its
own right. Although individual CCUs have reported their characteristics
in the literature, no information has been published on characteristics
of a large group of CCUs.

A Rand Corporation study of CCU effectiveness for the California
Committee on Regional Medical Programs was in existence from 1968 to
1972, The initial emphasis of the study was on development of a system
for collecting and analyzing clinical information on patients with acute
myocardial infarction treated in 140 CCUs, most of which are located in
California. Some clinical data has been collected on the approximately
40,000 patients who have been treated in the CCUs, and detailed clinical
information is available on the approximately 15,000 patients who had a
final diagnosis of acute myocardial infarction.

In order to gather information on CCU characteristics that can be
analyzed with this patient data, an 8-page questionnaire was written,
covering the general categories of CCU equipment, staffing by doctors
and nurses, and operating policies, Essentially, the questionmnaire was
designed to explore the differences in CCU configuration and outcomes.

The questionmaire was pretested at two hospitals in the Los Angeles
area, and mailed in August 1972 to the Head Nurse in each of the 140 CCUs
that had ever been on record as participating in the Rand study. All
CCUs were included, although some had never sent patient data and many
had officially dropped out of the study. This increased the sample size
on which analysis of CCU characteristics could be based, although the
information obtained cannot be combined with recent patient data. One
follow-up letter was sent to all 140 hospitals and telephone follow-up

was obtained for all hospitals that had sent patient data in 1972.



Telephone calls were also made to correct inconsistencies and confusion of
answers on any returned questionnaires. v

The response rate overall is 69 percent (96 of 140 CCUs). Of the 50
hospitals active in the study during 1972, 47 (94 percent) completed the
questionnaire.

This paper contains the results of this survey of CCU characteristics
for all 96 hospitals that completed questionnaires. These summary statis—
tics may prove useful to CCUs in comparing their design, staffing, and
policies with other CCUs. These data will soon be studied together with
the clinical patient data in a study of patients with acute myocardial
infarction to control for factors other than patient characteristics that

may influence mortality.

GENERAL INFORMATION ABOUT CCUs

One area of interest is general information about CCU size and
configuration, monitoring and resuscitation equipment, and daily charges
per bed.

The physicial set-up of units for the care of coronary patients
differs from one hospital to another. There are three essentially
different configurations for CCUs: a specially designed, separate,
enclosed area used exclusively for coronary patient monitoring and treatment;
a combined Intensive Care Unit-Coronary Care Unit (ICU-CCU), where other
seriously ill patients may also receive care; and a regular ward area that
has been equipped for monitoring coronary patients. Additionally, some
hospitals maintain beds in a regular ward area that may be used for
"intermediate" rather than "intensive" coronary care, or that may be
used as overflow beds for the CCU. Breakdown of CCUs by configuration
is shown in Table 1, as is the mean number of beds in the CCU for units
of each type.

The number of beds per CCU ranges from 2 to 22, with a mean of 7.0.
Over two-thirds of CCUs have between four and eight beds, as shown in
Fig. 1. Fifty-six of the CCUs (58 percent) are separate facilities,

For these units, the average size is 6.2 beds, and the range of sizes
is 2 to 12 beds. There are 31 CCUs in the study (32 percent) that are
combined CCU-ICUs. Their size ranges from 3 to 16 beds, with an average

of 8.7 beds. Only 9 CCUs (9 percent of total) consist solely of monitored
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beds in a regular ward area. They have anywhere from 2 to 22 beds, with
an average of 6.7 beds per unit. It is obvious that the largest units

are the combined CCU-ICUs-——this probably reflects the fact that some beds
in those units must be allotted for patients with other serious illnesses,
so that the units must be larger to take care of the same number of
coronary patients.

Because of the special training and experience of CCUs nurses in
monitoring EKGs for coronary patients, coronary patients in the hospitail
but outside the CCU are sometimes viewed by television and monitored from
the CCU nursing station. In this study, 36 hospitals (37.5 percent) have
such a telemetry system, and in those hospitals the mean number of tele-
metry beds is 4.0, Besides the electrocardiographic monitoring equipment ,
a major piece of special CCU ecquipment is the defibrillator. Since
defibrillators are used to reverse otherwise fatal arrhythmias, it is of
interest to know whether CCUs routinely have them available. The distri-
bution of defibrillation equipment by CCU is shown in Table 2. Each unit
has at least one defibrillator and the mean number of defibrillators per
unit is 1.7. On a per bed basis, the mean number of defibrillators is

0.3, or approximately 1 defibrillator for every 3.3.beds.

Table 2

De fibrillation Equipment

Cumulative
Number Percentage Percentage
Number of of of of
Defibrillators Units Units Units
1 57 59.4 59.4
2 28 29.2 88.6
3 4 4.2 92.8
4 3 3.1 95.9
6-10 4 4.1 100.0

Because intensive coronary care requires special equipment and
specially trained personnel, most hospitals charge patients more for
intensive coronary care than for care in a regular ward. The average charges
per day in 1972 for hospital care for hospitals in this study as reported

by CCU Head Nurses are shown in Table 3. The number of hospitals on which



the averages were computed is less than the total number of hospitals in
the study because some hospitals (such as Kaiser hospitals and U.S.
Government hospitals) have no explicit charges for hospital care. The
average charge/day for a CCU bed was $142.40, over twice the average
charge for a semiprivate room ($69.32). The additional daily charge for
CCU care over that for care in a semiprivate room averaged $73.40. This
represents the extra charge to the patient per day, on the average, for

a bed in the CCU.

Table 3
HOSPITAL CHARGES PER BED, 1972

Type of Bed Basic Charge/Day Number of Hospitals
Semiprivate Room $ 69.32 1 $10.79 80
Private Room $ 76.87 ¥ $15.36 79
ccu $142.40 t $28.74 92

CCU PERSONNEL

The second major area of interest is the staffing of the CCU by
nurses and physicians. Because major responsibility is placed upon
specially trained CCU nurses for the emergency care of coronary patients,
most of the staffing information requested was on nursing staffing and
on special training for CCU nurses.

The average weekday staffing of CCUs by Registered Nurses (RNs),
Licensed Vocational Nurses (LVNs), and Nurses' Aides is shown in Table 4.
Staffing is given as average number of nurses per bed to standardize for
CCUs of different sizes. Most of the nursing personnel assigned to the
CCU are RNs, On the day shift, there are an average of .364 RNs/bed
with total nursing staffing per bed averaging .528. In other words,
there is approximately one member of the nursing staff for every two
CCU beds and one RN for every three CCU beds. Average daytime staffing
per bed by LVNs and Aides was .104 and .060 respectively. There is wide
variability among units in staffing by LVNs and Aides, as shown by the

large standard deviations relative to the means.



Evening and night shift staffing on the weekdays follows the
pattern described above: most of the nursing staff in the CCU are RNs,
with only a few LVNs and Aides. However, although only 32 percent of the
CCU Head Nurses replied that they were unable to maintain full-level
staffing at night, the number of personnel per bed, both total and by
category of nurse, was significantly lower on both the night and evening
shifts than on the day shift (one-tailed t-test, p < .00l). Average
staffing per bed was .439 on evenings and .389 on nights as compared with
.528 on days. There are several possible reasons for this finding. One
is that staffing of the CCU by nurses is intentionally lower at night when
there are presumably fewer special procedures and less patient activity.
There may also be fewer admissions to the unit at night. 1In practice, it

may also be difficult to find nursing staff willing to work at night.

Table 4
AVERAGE WEEKDAY STAFFING OF CCUs BY NURSES

Shift RNs/Bed LVNs/Bed Nurses'Aides/Bed Total Staff/Bed
Day .364 T 131 .104 T 137 .060 T .121 .528 T 228
Evening .321 £ 012 .077 * .116 .041 * ,085 .439 * 160
Night 274 T 116 .078 T .106 .038 t .074 .389 & 122
Totals .959 + .322 .258 *+ ,296 137  .223 1.356 t .467

The staffing per bed of CCUs by nurses on the weekend is shown in

Table 5. Staffing follows the same patterns described fqr weekdays:

that is, staffing is predominantly by RNs, with great variability in

the use of LVNs and Aides.

Table 5
AVERAGE WEEKEND STAFFING OF CCUs BY NURSES

Shift RNs/Bed LVNs/Bed Nurses' Aides/Bed Total Staff/Bed
Day .333 % .119 | .086 + .123 | .047 % .105 464 T 175
Evening | .307 ¥ .118 |.074 T .109 .030 T .066 .408 T .135
Night .258 T .120 .078 t .104 .041 T ,078 .376 ¥ .138
Totals .898 * 311 | .237 F .280 | .115 % .195 1.248 £ 406




Although only 22 percent of CCU Head Nurses replied that they could
not maintain full-level staffing on weekends, CCUs operate on weekends
with a ratio of nursing personnel to bed that is slightly (but
statistically significantly) lower than for weekdays. For example, the
average total staffing on the day shift is .464 /bed on the weekend compared
to .528 /bed on a weekday. The average of RNs per bed on the day shift is
.333 on the weekend compared to .364 on a weekday. The average staffing
level for each category of nurse on each shift is significantly lower on
the weekend than on a weekday (one-tailed t-test, p < .001).

Because of the specialized nature of Coronary Care Unit nursing,
it is not just the type and number of nursing staff that are important,
but also their level of training. Seventy-five percent of the CCUs main-
tain in-service training programs for nurses in techniques of intensive
coronary care. RNs receive an average of 4.6 hours of training per month,
in the 69 CCUs that reported in-service training programs for RNs. For
the 47 CCUs that have in-service training programs for LVNs, the average
training for LVNs is 4.4 hours per month.

Physician staffing of CCUs does not follow any fixed pattern. Only
8 percent of CCUs report that there is always a physician in the CCU.
However, in 64 percent of hospitals there is always a physician on call
to the CCU. These percentages reflect the fact that most hospitals in
the study dec not have a house staff. They do not carry any implication
about the adequacy of patient care, because of the presence of well-
trained nurses to handle emergencies. Additionally, the aumbers do not

reflect the presence of patients' personal physicians.

CCU POLICY AND DIRECTION

Besides their staffing by specially trained nurses, CCUs differ from
regular hospital facilities for the care of coromary patients in their
policies regarding patient admissions and discharges, and the responsibility
for patient care within the unit.

Eighty-three of the CCUs (86.5 percent) have a written policy
governing patient selection for CCU admission. Although 13 units do not
have a written policy, all CCU head nurses were asked what patients could

be admitted to their CCUs, The results are shown in Table 6. All CCUs
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will admit patients with definite or probable myocardial infarction.
Patients with other serious cardiovascular conditions, such as chest
pain, arrhythmias, cardiogenic shock, and congestive heart failure may
also be admitted to 90 percent or more of the CCUs. Less than 50 per-
cent of the CCUs will admit patients undergoing cardiac diagnostic
tests, stroke patients convalescing from cardiac surgery, or patients
with noncardiovascular disease. In other words, CCUs are in fact,

as their name implies, units predominantly for the care of coronary

patients.
Table 6
CRITERIA FOR PATIENT ADMISSION TO CCUs
Number of Percentage of
CCUs Admitting | CCUs Admitting
Patients with Patients with
Patient Characteristic Characteristic | Characteristic

Definite or probable
myocardial infarction 96 100.0

No other evidence of
myocardial infarction,

but:
Chest pain (including

angina pectoris) 96 100.0
Ventricular fibrillation 94 97.9
Primary asystole 94 97.9
Cardiogenic shock 93 96.9
Complete heart block 93 96.9
Other serious arrhythmia 92 95.8
Congestive heart failure 86 89.6
Pulmonary embolism 77 80.2
Hypotension without shock 61 63.5
Other cardiovascular disease 42 43.8

Patient undergoing cardiac
diagnostic tests (e.g.,

catheterization) 40 41.7
Stroke 35 36.5
Patient convalescing from

cardiac surgery 32 33.3
Noncardiovascular disease 22 22.9

Other 13 13.5
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The speed with which CCUs can admit patients is important, because
complications or death from acute myocardial infarction can occur rapidly.
Ninety-five of the 96 CCUs in the study will admit patients directly to
the unit, without prescreening in some other hospital facility. Over
90 percent of the CCUs will also admit patients through the emergency
room, from surgery, or from a regular hospital bed. Who makes the decision
to admit patients can also make a difference to the rapidity with which a
patient can be admitted. In over 85 percent of units, both the CCU
director and the patient's personal physician may decide to admit a
patient. Emergency room and other hospital physicians may make the
decision to admit patients in 70 percent of CCUs. CCU house staff admit
patients in less than 50 percent of units, and CCU nurses can occasionally
(15 percent of units) admit patients. Table 7 shows the breakdown of

admitting privileges for CCUs.

Table 7

ADMITTING PRIVILEGES FOR CCUs

Number of Percentage of
CCUs in Which | CCUs in Which
Person Admits | Person Admits
Patients Patients
Patient's personal physician 83 86.5
CCU director 83 86.5
Emergency room physician 68 70.8
Other hospital physician 67 69.8
CCU house staff 45 46.9
CCU nurse 14 14,6
Other 8 8.3

Although the CCU director may decide whether a patient is to be
admitted in over 85 percent of units, he may discharge patients in only
75 percent of units. In over 90 percent of CCUs, it is the patient's
personal physician who decides when a patient is to be discharged.

Table 8 shows who may discharge patients,
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Table 8

DISCHARGE PRIVILEGES FOR CCUs

Number Percentage

of CCUs of CCUs

in Which in Which

Person Person

Discharges | Discharges

Patients Patients
Patient's personal physician 89 92.7
CCU director 72 75.0
CCU house staff 28 29.2
CCU nurse 3 3.1
Other 12 12.5

CCU head nurses were asked who had primary medical responsibility
for patients in the CCUs. 1In 90 percent of the units, the patient's
private physician retains primary responsibility for patient care.
Because the private physician is not present continually and because
minutes are very important in cardiac emergencies, virtually all units
permit nurses to initiate some important procedures and medications.
Approximately 90 percent of CCUs allow RNs to initiate lidocaine, an
antiarrhythmic medication, on the basis of standing orders. Atropine
may be initiated by RNs in 75 percent of units. Other cardiac drugs
may be inititaed by RNs less frequently. It is rare for LVNs to be
permitted to administer cardiac medications on the basis of standing
orders, since they are limited by law in their ability to give intra-
venous medications. In almost all CCUs (93 of 96), RNs may initiate
cardiopulmonary resuscitation and defibrillation on the basis of standing
orders. RNs may alsoc initiate or adjust cardiac pacemakers in less than
half the CCUs; see Table 9. In other words, much responsibility for
emergency decisions has been delegated to CCU nurses, although the
patient's personal physician has the final responsibility for medical

management.
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Table 9

BE INITIATED

ORDERS

Number of Percent of | Number of Percent of
CCUs Where| CCUs Where| CCUs Where | CCUs Where
RNs May RNs May LVNs May LVNs May
Initiate Initiate Initiate Initiate
Drug or Drug or Drug or Drug or
Drug or Procedure Procedure | Procedure | Procedure | Procedure
Lidocaine 86 89.6 7 7.3
Atropine 72 75.0 8 8.3
Isuprel 35 36.5 2 2.1
Antiarrhythmics, other
than lidocaine 32 33.3 2 2
Narcotics 23 24.0 6 6.3
Vasopressors, other
than Isuprel 12 12.5 1 1.0
Diuretics 7 7.3 1 1.0
Digitalis 6 6.3 1 1.0
Anticoagulants 4 4,2 1 1.0
Other drugs 4 4,2 1 1.0
Cardiopulmonary
resuscitation 93 96.9 64 66.7
Defibrillation 93 96.9 25 26.0
Adjust external
pacemaker 42 43,8 6 6.3
Initiate external
pacemaker 37 38.5 10 10.4
Adjust internal
pacemaker 23 24.0 3 3.1
Initiate internal
pacemaker 5 5.2 2 2.1

Although over 85 percent of the units have a written admission
policy, only 47 percent of the units have a written policy governing
discharge of patients from the CCU. Fifteen percent have a minimum length
of time that patients are required to stay in the unit. The average for
the minimum length of stay in these units, regardless of the clinical

condition of the patients, is 3.57 + 1.28 days.
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Thirty-five percent of units require that a patient's clinical
course satisfy certain conditions before he may be transferred from the
CCU. They require that a patient be free of certain clinical conditions
for a minimum length of time. The conditions are chiefly chest pain,
serious arrhythmias, and other cardiovascular conditions. Less than
one-third of the units report specific lengths of stay for any one of
these conditions. For these units, there is a range of an average of 1.9
days a patient must stay free of chest pain to an average of 3.4 days
that patients must stay following an episode of ventricular fibrillation.
The specific conditions and the length of time a patient must be free of

them are shown in Table 10.

Table 10

CRITERIA FOR PATIENT TRANSFER FROM CCUs

Number of CCUs Percent of CCUs Mean Number
Requiring Patient | Requiring Patient | of Days Patient
to be Free of to be Free of Must be Free of
Condition Before Condition Before Condition Before
Clinical Condition Transfer Transfer Transfer
Chest pain 30 31.2 1.93 £ 1.28
Ventricular fibrillation 30 31.2 3.37 + 1.69
Primary asystole 29 30.2 3.28 & 1.58
Other serious arrhythmia 29 30.2 2,84 £ 1.62
Complete heart block 27 28.1 3.09 £ 1.40
Cardiogenic shock 26 27.1 3.04 = 1.59
Hypotension without shock 23 24.0 2.26 + 1.48
Pulmonary embolism 22 22.9 2,62 = 1.22
Other condition 3 3.1 % 2.67 = 1.15
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