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CHAPTER I 

INTRODUCTION 

The use of computer technology in hospitals, while 

not a new concept, is burgeoning rapidly. New and more 

sophisticated uses for electronic processing of data are 

found in almost each issue of any medically oriented pub

lication. Computers are now being successfully used in 

such widely diverse areas as medical records, clinical and 

research laboratories, operating rooms, nursing units, and 

diet kitchens.l 

Some of the most significant and far-reaching work 

with computer systems, however, is taking place _within the 

critical-care unit. Computers are capable of effecting 

great savings for hospitals in terms of both money and man

power.2 They are also.capable of being utilized for making 

extremely complex measurements of the patient's physiologic 

status. Many observers feel that, ultimately, computerized 

monitoring will be expanded to diagnostic and even thera

p~utic functions. Conceivably, computers could control 

lJohn Krismer, "Problem-Oriented Records Begin with 
the Patient," Modern Hospitals 115 (November 1970): 81. 

2Larry MacDonald, "Computerized Test Measurements," 
Hospitals 45 (16 February 1971): 72-75. 
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medications and infusions, administer blood in response to 

changes in hemodynamic parameters, and initiate other 

actions based upon assessed physiological data. 3 

According to Mortenson and Anderson, computers in 

intensive care units (ICU) can currently aid in several 

aspects of patient care. As a clinical tool in the manage

ment of postoperative cardiovascular and thoracic surgery 

patients, computers can be programmed to calculate and dis

play heart rate, cardiac output, stroke volume, peripheral 

resistance, systolic and diastolic blood pressures, central 

venous pressure, electrocardiographic (ECG) arrhythmias, 

body temperature, respiratory rate, and values of various 

blood chemistry measurements. Constant display of these 

measurements to those in attendance directs attention to 

changes which clinically might have gone unrecognized. 

Thus, subtle trends can provide the basis for early appli

cation of corrective measures. Utilized as an alarm system, 

the computer can alert personnel to significant changes in 

a patient's condition; continuous human observation can then 

be reserved for only the most life-threatening situations. 

Finally, as a research tool, the computer can illuminate 

actual physiological alterations produced by cardioactive 

3Herbert Shubin, Max Weil, and Norman Palley, 
"Monitoring the Critically Ill Patient with a Digital 
Computer, 11 Computers and Biomedical Research 4 (October 1971): 
462-464. 
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drugs, routine nursing procedures, sedation, sleep, and 

emotion.4 

Gotman feels that the computer's primary advantage 

lies in the rapidity of its data analysis, as contrasted 

with the sluggish speed of human computation. He reiter

ates that the computer cannot .be expected to provide 

patient care superior to that obtained by informed and 

trained manual labor, and that it should therefore be 

viewed merely as a labor-saving device. 5 

It is obvious that the computers have great 

. potential value in critical care settings. It should be 

equally obvious that the nurse caring for monitored 

patients must accept, trust, and fully utilize any computer 

provided her. Otherwise, the resulting duplication of 

effort tends to negate the computer's function as a cost and 

time saver, and its valuable calculations and measurements 

will be largely ignored. In practice, this happens all too 

frequently. Most nurses are threatened by automation, and 

are thus reluctant to employ a recently introduced computer 

in their care of critically ill patients.6 

4John Mortenson and Lynn Anderson, "Clinical Expe
riences with Computerized Moni taring, 11 Journal of Thoracic 
and Cardiovascular Surgery 56 (October 1968): 511-512. 

SM. s. Getman, "Computer System in Medicine and 
Nursing," South African Journal of Nursing 38 (January 
19.71): 21. 

6Ibid., pp. 513-514. 
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The investigator hopes to draw conclusions regarding 

the nature of this phenomenon, as well as to formulate 

improved methods for instructing nurses newly introduced to 

computers. 

In the last decade, many hospitals have investigated 

the value of installing computers in nursing areas (both 

general wards and ICU's), and although some 0£ these experi

ments have been successful, many others have met with fail

ure. There may be several reasons for these different 

results; however, it appears to be a general consensus that 

the attitudes of the nurses involved make a critical differ

ence. Indeed, if a computer system is intended to save 

nursing time by performing routine tasks and providing impor

tant information on the patient's status, yet the nurses 

resist such equipment, its usefulness is diminished or elim

inated.· Osborn reports that, in a San Francisco hospital, 

nurses were most reluctant to accept a computer and changed 

their attitudes only after they had become thoroughly 

comfortable with its use. 7 Rosenberg et al. found that a 

hospital's computer was at first very threatening to stu

dent nurses, but became less so after a long period of use 

7John Osborn and James Beaumont, "Computerized 
Intensive Care," Hospitals 44 (16 June 1970): 83. 
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and familiarization.8 Experience with a computer in the 

ICU of a Salt Lake City hospital demonstrated, according to 

Mortenson, that nurses were hesitant to trust data displayed 

on a vid,eo terminal because they were unconvinced of its 

reliability.9 

Statement of the Problem 

Most nursing personnel distrust computers and fail 

to utilize the advantages provided by such tools in improv

ing the nursing care of the critically ill patient. 

Purpose of the Study 

The purpose of this study is to illuminate the 

problem of nursing resistance to computer-assisted patient 

care and to determine the effects of a teaching program 

emphasizing the capabilities and limitations of computer

assisted nursing care on this resistance. 

Hypotheses 

If the attitudes of nurses are the frequent nemesis 

of successful, comprehensive computer monitoring, there 

would appear to be a need for teaching tools to not only 

8Me~vin Rosenberg, Marvin Reznikoff, Charles 
Stroebel, and R. Peter Ericson, "Attitudes of Nursing 
Students toward Computers," Nursing Outlook 15 (July 1967): 
44-46. , , i ' , 

9Mortenson, "Computerized Monitoring," p. 516. 
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speed nursing familiarization with the use of computers, but 

also to provide increased understanding of the system, its 

capabilities, limitations, and potential. Emp;toyment of 

such tools would reduce the credibility gap between man and 

machine, and facilitate the full, life-saving impact of the 

computer on patient care. In conjunction with the develop

ment of a teaching program designed to orient nurses to the 

operation, capabilities, and limitations of an ICU computer, 

the following hypotheses were posed: 

1. Nurses' attitudes toward computers will become 

more positive as exposure to and familiarity with the com

puter system increases. 

2. A well-structured teaching program will speed 

this familiarization and cause still greater attitude pro

gression; it will improve manual entry practices (thereby 

reducing the time required for data input); and it will 

increase nurses' confidence in the reliability of the com

puter's measurements (thereby increasing utilization of 

output). 

. Assumptions 

In developing this study, which is the nursing 

component of a much larger project, several basic theories 

were assumed, and/or derived from the literature. Incor

porated into the structure of this study, the assumptions 

include: 
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1. Human beings (herein, specifically, nursing 

personnel) will adapt to new situations, but for security 

tend to cling to old situations. 

2. Change is implemented by allowing discovery of 

the value of the new devices, and by alleviating the anxiety 

surrounding their use. 

3. Use of a thorough computer system reduces the 

workload of the nurse, and contributes substantially to 

reduction of the cost of patient care. 10 

4. The need to provide more and better health 

services to an ever-expanding population compels all pro

fessionals to adapt to technological advances in patient 

care. 

5. When used correctly, computer techniques can 

relieve nurses of routine tasks and allow them increased 

freedom to function as professionals. Computers should not 

be utilized for the purpose of eliminating the jobs of 

professional nursing personne1.ll 

Limitations 

Several limitations to this study have been 

identified. These include: 

lOMacDonald, "Computerized Test Measurements, 11 p. 74. 

llRosenberg et al., "Attitudes of Nursing Students 
toward Computers," p. 45. 
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1. The investigator had no control over the 

selection of registered nurses participating in the experi

ment. Due to the relatively small size of the total popu

lation of registered nurses in the selected ICU, as compared 

to the numbers of nurses necessary for an adequate sample 

size, all volunteers meeting certain established criteria 

(see page 35) were accepted as study objects. Strict ran

domization procedures, however, were employed during 

division of these volunteers into appropriate groups. 

2. Data collection for this project lasted 

approximately four months, spanning a portion of the year 

during which there was a high turnover of nursing personnel 

within the involved ICU. Consequently, there was an equally 

high attrition rate among participants in the experiment. 

While this could not be controlled, the investigator uti

lized it as a means of providing as many subjects as possible 

within the staffing limitations of the hospital budget. 

Only a few nurses of the total sample, therefore, were par

ticipating in the experiment at any one time. 

3. A part of the study utilized a questionnaire 

designed to measure nurses' attitudes toward computers. 

Ideally, this questionnaire should have been administered 

to study subjects and controls both before and after their 

initial exposure to the equipment. Uncontrollable circum

stances, however, dictated that a small number of the 
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control subjects could not complete the form until their 

experience with the computer had already begun. It was 

therefore necessary to ask them to answer it in retrospect, 

as they would have done before familiarization started. 

Definitions 

The following terms are defined within the reference 

frame of this study: 

1. Digital computer is a computer that solves 

problems by operating on numerical data which represent 

variables, by performing arithmetic and logical processes 

on the data. It is a much more sophisticated and compli

cated computer than the strictly analog type.12 

2. Intensive Care Unit (ICU) is a specialized care 

environment required when 11 continuous nursing assessment of 

the patient's clinical status may have a direct influence on 

the outcome of his illness; when immediate action in 

response to a particular finding can mean life or death; 

and when such constant attendance is unavailable in regular 

ward settings. 11 13 

3. Manual Data Entry is a method of providing data 

to the computer by means of a keyboard terminal, located at 

12Thomas Taylor, Principles of Medical Computing 
(Oxford: Blackwell Publications, 1967), p. 137. 

13 Faye Abdellah and Lawrence Meltzer, Intensive Care 
for Nurses (London: Macmillan & Co., 1969), p. 9. 
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the bedside. The nurse enters laboratory values, medications, 

intake and output values, nursing notes and other pertinent 

observations into the system by typing them into this key

board. 

4. Physiologic Measurements are parameters 

currently monitored by the system. These include heart rate, 

arterial and venous pressures, stroke volume, cardiac output, 

temperature, and electrocardiographic disturbances. 



CHAPTER II 

LITERATURE REVIEW 

A presentation of the impact of computer technology 

upon today's intensive-care nurse may be divided into four 

segments. Pertinent literature regarding each of these 

areas has been surveyed, and will be discussed in the fol

lowing order: 

1. Computer input (electronic and manual data

entry into the system) 

2. Computer output (computerized physiological 

meas urernen ts) 

3. Nurses' attitudes toward computers 

4. Methods of improving nurses' attitudes toward 

computers (programmed instruction) 

Computer Input 

Discussion of this topic deals primarily with the 

advantages and disadvantages of computerized nursing ser

vice. Some of the points have already been mentioned, but 

will be reiterated. 

One of the first uses of computerized systems in 

hospitals was in data communications, interconnecting all 

departments of the institution. Filosa reported the 

11 
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experience of one hospital with such a system, and stated 

that all areas serviced by the computer had shown marked 

improvement in efficiency within a . very short time after 

its inception. The pharmacy received automatic orders, and 

no longer had to type medication labels; the admissions 

office had continually updated census reports; charges for 

supplies were automatically made; laboratory tests were 

reported immediately to all floors; and it was estimated ·

that all departments had j averaged. daily savings of four to 

eight hours previously spent in writing requisitions .• 

Nurses found that medication errors were largely eliminated, 

clerical duties consumed much less valuable time, and that 

interdepartmental communications were greatly improved.l 

Experiments in England and the United States have 

demonstrated similar advantages. Many hospitals are now 

installing computers capable of communications, recording 

nurses' notes, care plans, progress notes, and physicians' 

orders. It has been found that computerized records elim-

inate such difficulties as illegible, incomplete, and 

unsigned charts. One of the positive effects upon charting 

has been the reduction in use of such trite nursing obser

vations as "good day" and 11 comfortable night. 11 Negatively, 

lLawrence Filosa, "Automated Communications Save 
Time and Money," Hospital Topics 49 (March 1968): 115-116. 
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equipment failures and unfavorable employee reaction to the 

automation have been experienced. 2 

MacDonald summarized the hope of most hospital 

administrators by observing that, when operated efficiently, 

computer-based systems will significantly reduce hospital costs. 

Ultimately, these projected savings can be passed on to the con

sumer, and thus help reduce the spiraling cost of heal th care~ 

The hospital utilized in this ~tudy projects, after 

its intensive care computer is fully operative, a savings 

in nursing time of two hours per patient per day. It is 

expected that this conservation of nursing hours can result 

in a yearly saving in staffing costs alone. Conservation 

of nursing time is important because of the chronically 

inadequate supply of competent cardiovascular nurses. The 

hospital also expects that the more complete physiologic 

profiles can reduce unnecessary usage of drugs and blood. 4 

Indeed, perhaps automated hospitals are inevitable, as 

traditional hospitals are becoming too expensive to survive 

in their present state. 

2J. E. Knight, "The Computer as an Aid to Nursing 
Records," Nursing Times 66 (19 February 1970): 234. 

3MacDonald, "Computerized Test Measurements," 
Hospitals 45 (16 February 1971): 73. 

4nonald Glaeser, Director, The Sakowitz Computer 
Laboratory, Methodist Hospital, Houston, Texas. Private 
c~rnrnunication, October 20, 1972. 
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The computer's task in nursing is to relieve 

drudgery through the mechanization of routine and arduous 

functions. At present, much effort is being devoted to such 

relief through the use of ancillary personnel {ward clerks 

and nurses' aides). It is axiomatic that today's nurse has 

become increasingly entangled in paperwork and clerical 

duties, leaving patient contact to those less skilled than 

hers~lf. It should be equally obvious that managerial 

duties are wastes of nursing talent and that any solution to 

this dilemma would be welcomed. With such an argument, 

Goshen contests the prevalent objection among nurses that 

computers will depersonalize their role and rob the hospital 

setting of humanistic influences. On the contrary, he 

states that only in 11 getting back to the bedside" and away 

from the desk will the professional nurse truly consummate 

her skills and training. Computers offer a real method by 

which this can be achieved.5 

Computer Output 

It is obvious that entering data into a computer 

system, as merely a method of record-keeping, is helpful, 

but the goal of data input is information output. The 

principal aim of intensive care computerization can be 

Scharles Goshen, "Your Automated Future," American 
Journal of Nursing 72 {January 1972): 67. 
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stated in a single sentence: the continuous classification 

of all available parameters of the patient's status, to 

facilitate instant assessment of and action upon his needs. 

All existing computerized intensive care systems 

have some common • characteristics. First, all are combina

tions of digital and analog computers; analog signals are 

converted to digital rorm and analyzed by the digital com

puter. Many are in cardiovascular-oriented ICU's, as it is 

assumed that the critical or newly postoperative patient is 

perhaps the most vulnerable, labile patient to be found. 

Finally•, although each system does not necessarily monitor 

the same physiologic variables, alarms are an integral part 

of the computer's operation; when specified limits are 

exceeded, bedside personnel are alerted. This is valuable, 

as it has been shown that there exists a lack of vigilance 

on the part of many nurses. Uninterrupted monitoring by 

nursing personnel is usually reserved for only the most life

threatening situations, whereas the computer is capable of 

monitoring continually, without interruption. 6 

One of the first units to develop and successfully 

use a digital computer system is located in the hospital of 

the University of Alabama. Kirklin reported their 

6charles Goshen, "An Experimental Approach to 
Vigilance in Patient Monitoring," Nursing Research Report 
3 - {June 1968): 2. 
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equipment capable of assessing the following parameters: 

heart rate, systemic arterial pressure (via catheterization 

of the descending aorta), right and left atrial pressures, 

total chest and urinary drainage, and body temperature. 

From these values, the computer calculates stroke volume 

and cardiac output, and automates the infusion of blood and 

drugs. It does not interpret electrocardiographic data, 

respiratory function, lab values, nor does it provide for 

automated entry of nursing notes. The computer monitors 

two patients simultaneously, updating the data every five 

minutes. It has thus provided significant improvement in 

patient care. Administration of drugs and blood is more 

uniform, nurses are relieved of repetitive vital sign deter

mination, more accurate, consistent, and regular physio

logical measurements have resulted, and the burdens upon 

less-than-ideal numbers of medical and nursing staff have 

been lightened.7 

Another unit pioneering in _the use of computers as 

aids for patient care is in operation at Hollywood Pres

byterian Hospital in Los Angeles. This computer displays 

the same variables as those displayed at the University of 

Alabama, and also indicates premature ventricular contractions, 

7John Kirklin and Louis Sheppard, "Automated 
Treatment of Critically Ill Patients," Annals of Surgery 
153 (October 1968): 596-601. 
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skin temperature, vascular resistance, and statistically 

calculates the patient's probability of survival·. Addi

tionally, all fluid infusion is under automatic control. 

Data are presented via video terminals at the bedside, 

large television screens in the room, printed records, and 

graphic displays. All data may be entered and retrieved by 

bedside personnel.a 

A third functioning computerized ICU is at Pacific 

Medical Center in San Francisco. Osborn and Beaumont write 

that this computer monitors several patients simultaneousl~ 

automatically updating the data from each at ten-minute inter-• 

vals • . In addition to the tasks previously noted as being 

adaptable to computerization, this system also minitors 

certain respiratory parameters (tidal volume, rate, and 

inspired gas concentration), samples arterial and venous 

blood for blood gas determination, and classifies ECG 

arrhythmias. It does not, however, record nursing notes, 

and thus nursing duties are not substantially reduced.9 

Describing the computer at a Salt Lake City 

institution, Mortenson and Anderson state that it is con

cerned only with cardiovascular dynamics. Its measurements 

8Herbert Shubin, Max Weil, and Norman Palley, "Mon
itoring the Critically Ill Patient with a Digital Computer," 
Computers and Biomedical Research 4 (October 1971): 462-464. 

9John Osborn and James Beaumont, "Computerized 
Intensive Care," Hospitals 44 (16 June 1970): 83. 
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include systolic and diastolic blood pressures (via an 

aortic-arch catheter), heart rate, cardiac output, stroke 

volume, and peripheral resistance.10 Thus, used as a clini

cal tool, the computer elucidates subtle trends in vital 

signs and allows early corrective measures to be taken. 

It is obvious that the computer has extreme value 

in critical care areas, only some of which is now being 

utilized. Research work in this field is progressing. A 

group in Chicago has used an impedance pneumograph, which 

receives signals from two simple skin electrodes, to pro-

t t . t 1 . . 1 11 gram compu ers o measure respira ory va ues non-invasive y. 

Others are working on computer adaptations of reliable, 

non-invasive blood pressure devices which utilize electrodes 

and ultrasound techniques. 12 The Veterans Administration 

hospital in San Diego has departed from utilizing their ICU 

computer entirely for monitoring purposes, stating that 

monitoring systems are not used sufficiently because they 

are simply not very useful. Instead, this group has con

structed brief educational programs for use by all unit 

lOJohn Mortenson and Lynn Anderson, "Clinical Expe
riences with Computerized Monitoring, 11 Journal of Thoracic 
and Cardiovascular Surgery 56 (October 1968): 510. Most 
researchers thus far assume that traditional cuff pressures 
are inaccurate during certain postoperative states. 

llJohn Lewis, "Computer Techniques in Care of the 
Surgical Patient," Hospital 41 (October 1967): 631. 

l2R. L. Nailen, "Small Digital Computer Monitors 
ICU Patients," Modern Hospitals 115 (October 1970): 83. 
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personnel to explain deviant monitored patient variables. 

They report that, as a result, the staff is better educated, 

better able to deal with sophisticated information, and more 

positive toward the computer system.13 

Most units have employed large, time-sharing 

computers. The disadvantage to this approach is basically 

the fact that these computers sample signals alternately, 

perhaps over a ten or fifteen-minute period. The computer 

requires this length of time to digest and store the infor

mation it displays, as well as to cycle around to all 

patients it is covering. Current thought is that it would 

be desirable to effect continuously updated monitoring. 

The reason for this is that, during dormant periods, the 

cycling computer might completely miss a transient episode; 

it could just as well, until too late, miss a catastrophic 

occurrenbe. Yet the very purpose of critical-care tech

nology is the improvement of vigilance by personnel. 

Nailen states that Milwaukee County General Hospital has 

recently installed a small digital computer which monitors 

almost continuously. It, like the time-shared models, also 

monitors several patients at one time. However, the dura

tion of its cycle is only one and one-half seconds, as 

opposed to several minutes, and it is thus able to discern 

13A. G. Greenburg, "Computerization of the Surgical 
Intensive Care Unit, 11 Surgery 77 (June 1975): 799. 
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every trend in the patient's status.14 A 1974 Lancet 

editorial makes the observation that there seems, in fact, 

to be a trend away from large centralized computers toward 

small computers dedicated to areas of common clinical inter

est; and in the intensive-care environment, this would seem 

to be an advantageous trend. 15 

While there are multiple advantages to computerization, 

several authors have identified its problems. Kirklin and 

Sheppard note that, from a pulmonary standpoint, the position 

of the patient is changed less often than optimal because 

such movement changes the computer's zero reference pointf6 

Maloney stressed that a backup unit must always be avail

able in the event of equipment failure. He also observed 

that machines are not capable of recognizing subjective 

changes such as skin color, neurological status, or the 

presence of pain; they can deal only with tangible, numbered 

quantities such as heart rate and blood pressure. 17 In 

Osborn's and Beaumont's experiences, computers present the 

clinician with almost more data than can be effectively 

1 4Ibid., p. 84 

15 11 computers or Nurses," Lancet 2 (12 October 1974): 
877. 

16Kirklin and Sheppard, "Automated Treatment of 
Critically Ill Patients," p. 600. 

17James Maloney, "The Trouble with Patient Monitor
ing," Annals of Surgery 153 (October 1968): 613. 
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used; the quantity of it tends to mask its more important 

elements.18 Finally, Mortenson and Anderson have expe

rienced difficulty in finding appropriate personnel to 

maintain and service the equipment. 19 

Nursing Attitudes toward Computers 

Perhaps rather curiously, there is a lack of material 

relating to the attitudes of nurses toward computers. While 

it must be acknowledged that computers are not yet common

place on nursing units, many experimental placements have 

been made. Many of these placements have been failures, and 

apparently for more than technological reasons. Persons 

familiar with the field of medical computing state that nurs- , 

ing indifference and antagonism to new innovations is a real 

administrative consideration. 20 

The study of adaptation to new techniques is an 

interesting one. Crawford points out that in nursing, as in 

all activities, it is more comfortable not to change. If 

one is satisfied with the way things are, why it is necessary 

to change? The fact is that the alternative to change is 

not to remain the same, but rather to stagnate and decay. 

lBosborn and Beaumont, "Computerized Intensive Care, 11 

p. 53. 

19Mortenson and Anderson, "Computerized Monitoring," 
p. 516. 

20Elizabeth Tornasovic, "Turning Nurses on to 
Automation," Hospitals 46 (May 1972): 1. 
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In the hospital, it is particularly important that the 

professional not ignore innovations that improve patient 

care. 21 

Hage and Aiken proposed that the willingness of 

personnel to adapt to change is associated positively with 

organizational characteristics such as employee satisfaction 

and degree of job specialization. Conversely, it was found 

that employees were less willing to adapt to change on those 

units exhibiting high levels of efficiency, high productiv

ity, marked stratification (the differential distribution 

of rewards and ease of mobility), strict rule enforcement, 

and rigid centralization of authority. 22 

Goldstein and Farlie, who in 1971 studied the 

adaptiveness of nursing personnel to the introduction of a 

computerized hospital information system, are only partly 

in agreement. In comparing adapti_veness to the turnover 

rates of hospital employees, they found no relation between 

employee satisfaction and the willingness to change. They 

report some correlation between centralization and adaptive

ness, none at all between adaptiveness and high productivity, 

21Mabel Crawford, "Resistance to Change: Forget It!" 
AORN Journal 18 (August 1968): 39. 

22Jerald Hage and Michael Aiken, Social Change in 
Complex Organizations (New York: Random House, 1970), 
pp. 20-26. 
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and only insignificant correlation between adaptiveness and 

nursing-unit efficiency. They did find, however, that 

adaptiveness was greatly in evidence on those units with a 

high staff-to-patient ratio and a small number of beds.23 

The most significant studies regarding attitudes of 

personnel toward a computer installation have been the work 

of Reznikoff's group, which is mainly interested in psychiat

ric applications of computer technology. Observing a gen

eral anxiety among hospital employees upon the installation 

of a new computer, Reznikoff, Holland and Stroebel conducted 

a study of this phenomenon at the Institute of Living in 

Hartford, Connecticut. They found that: 

1. Many respondents viewed the computer as 

omnipotent and infallible 

2. The erroneous attitudes were amenable to 

education, with direct exposure to the operations of the 

computer being the most effective teaching aid 

3. Males were more positive than females, possibly 

because cultural stereotypes dictate that women are more 

easily threatened by mechanical devices 

23Bernard Goldstein and Coralee Farlie, 
"Characteristics of Nursing Units and Accommodation to 
Change," Nursing Research 21 (January-February 1972): 
64-65. 
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4. Student nurses were the most negative group of 

all, possibly because they . viewed the computer as threaten

ing to their role in patient care24 

In view of these results, Rosenberg and his coworkers 

instituted an in-depth study of student nurses' attitudes. 

Their hypothesis, that the more closely the students worked 

with the computer the more positively they would regard it, 

was unequivocally supported. 25 They concluded that, as the 

students used the computer and became familiar with it, 

their identity as nurses was no longer threatened. In fact, 

the computerized nursing aids had effected a deepening of 

the nurses' relationship with patients. The descriptive 

observations presented by the computer for their choice in 

charting had also improved observational skills, and the -

automation was found to be a definite time-saver. 26 

The final study in Reznikoff's series was completed 

in 1969, and was a study of attitudes among registered 

nurses, licensed vocational nurses, and student nurses in a 

general hospital setting. The same questionnaire was used, 

24Marvin Reznikoff, Charles Holland, and Charles 
Stroebel·, "Attitudes toward Computers among Employees of 
a Psychiatric Hospital," Mental Hygiene 51 (July 1967): 
419-425. 

25Mervin Rosenberg, Marvin Reznikoff, Charles 
Stroebel, and R. Peter Ericson, "Attitudes of Nursing Stu
dents toward Computers," Nursing Outlook 15 (July 1967): 
44-46. 

26rbid., p. 45. 
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and Reznikoff hypothesized that the same attitude patterns 

would prevail in a general hospital setting as had been 

found in the psychiatric hospital. The hypothesis was proven 

correct. Results and explanations are as follows: 

1. Extreme youth . affects attitudes, and adolescents 

were decidedly negative. 

2. Personnel employed for less than one year or 

more than ten years were significantly less positive in 

accepting computers. It was postulated that this reflects 

insecurity, on the one hand, and ~ntrenched rigidity 6n the 

other. 

3. Marital status did not affect the attitudes of 

the subjects toward computers. 

4. The more education an individual had received, 

the more likely he was to favorably view the computer's 

advent. Reznikoff and his coworkers concluded that nurses' 

attitudes toward and acceptance of computers are "shaped by 

identifiable demographic variables which are not institution

specific," and that, through education as well as familiari

zation, these attitudes can be modified. 27 

A similar study, reported in 1975, supports 

Reznikoff's findings. Klonoff found that knowledge and 

27patrick Friel, Marvin Reznikoff, and Mervin 
Rosenberg, "Attitudes toward Computers among Nursing Per
sonnel in a General Hospital," Connecticut Medicine 33 
( May 19 6 9 ) : 3 0 7 - 3 0 8 • 



26 

involvement are the two most important variables affecting 

the overall success of any computer system. He states that 

direct involvement of the staff with the particular system 

appears to increase positive attitudes, while knowledge of 

computers in general directs staff attention to the more 

realistic problems of implementation rather than to ill

fourid~d concerns. Classes, seminars, and workshops should 

therefore be offered and encouraged.28 

Methods of Improving Nurses' Attitudes toward 
Computers (Programmed Instruction) 

Only limited work has been done on improving nurses' 

att~tudes toward computers through instruction; therefore, 

there is little literature to be found upon this subject. 

However, several articles indirectly related to this sub

ject have been published, and these have been examined. 

After studying hospital nurses caring for patients 

with tuberculosis, Barham concluded that negative attitudes 

are a direct outgrowth -growth of fear and suspicion. As 

reflections of lack of information, such attitudes must be 

changed if up-to-date patient care is to be provided. She 

also stated that the key to nurses' acceptance of progress 

lies with education (a planned program for staff personnel) 

28Harry Klonoff and Campbell Clark, "Measuring Staff 
Attitudes toward Computerization," Hospital and Community 
Psychiatry 26 (December 1975): 823-824. 
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and continuing, unstructured support by the teaching 

figures. 29 

The Veterans Administration Hospital in Washington, 

D.C. has accepted Barham's philosophy and employs two full

time nurses as members of their automation project staff. 

These women interpret nursing functions and patient's needs 

to the computer scientists in charge; they teach nursing 

staff how to best use the computer; and in general "make 

sure the computer serves, not masters, the people involved. ,3o 

Tomasovic provided some very pertinent insight into 

this topic. She feels that hesitancy in accepting computers 

is related to the history of nursing. Whereas the profes

sion was originally procedure-oriented, it evolved to 

disease-orientation, and gradually became oriented with the 

behavioral sciences. Nurses are now providing total patient 

care, as exemplified by care plans, and are reluctant to 

settle for anything less; they are thus reluctant to sur

render any function to the computer. Such concern demands, 

however, better recall and more information about each patient 

than the average nurse would ever be able to rernember. 31 

29virginia Barham, "Changing the Attitudes of 
Hospital Nurses," Nursing Outlook 23 (August 1971): 538. 

30Ruth Mershirner and Kathleen McNamara, "Automating 
the Paperwork," American Journal of Nursing 521 (June 1971): 
1167. 

31 Tomasovic, "Turning Nurses on to Automation, 11 p. 84. 
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Tomasovic' identified a major source of strife as the 

interpersonal relationships between medical people and the 

electronics experts who actually develop and install the 

machinery. She cautioned that the key word must always be 

teamwork and that · neither discipline can afford to indulge 

in professional rivalry. The projects' , engineers and nursing· 

educators must make it clear at the outset that the computer 

is not there to remove ind~vidual jobs; thus, fears will not 

be fostered. She also suggested guidelines to computer 

installation, and these are summarized as follows: 

1. Use a multidisciplinary approach, considering 

the total medical environment, not just nursing departments 

2. Goals and objectives must be established by the 

medical personnel, not the data processors 

3. Orientation and training programs for medical 

and nursing personnel are mandatory 

4. If possible, a nurse should be assigned to the 

data processing department to facilitate interdisciplinary 

communications 

' 5. Education and training of nursing personnel 

should be the responsibility of nursing service alone; data 

processing should contribute, but not assume entire responsi

bility.32 

32Tomasovic, "Turning Nurses on to Automation, 11 p. 85. 
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The designers of the computer system recently 

installed at Charlotte Memorial Hospital in North Carolina 

feel that their project has succeeded largely because of 

their initial decision to involve potential computer users 

in the actual design and implementation of the system. _33 

Goldstein and Farlie also suggest that the best 

method for building nurses' confidence in the end product 

of a particular computer system is to allow them from the 

outset to participate in program development. Certainly an 

intensive care computer system would be an ideal situation 

for such an interdisciplinary effort. Every consideration 

from charting layouts to alarm limits has great nursing 

implications, and the nurse should be included in the 

design of these.34 

It is logical to attempt changing nursing attitudes 

toward computers by employing the machine's own capabilities, 

as computer-assisted instruction is being included in many 

other phases of medic,al and nursing education. Brigham and 

Kamp in 1974 surveyed 561 schools of allied health profes

sions, and found that 116 were employing the dynamic, 

3 3E~gene Smith, "The Computer and Nursing Practice," 
Supervisor Nurse 7 (September 1974): 55. 

34 Bernard Goldstein and Coralee Farlie, "A Role for 
Nurses in Implementing Computerized Hospital Information 
Systems," Nursing Forum 10 (1971): 344. 
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individualized teaching offered by computer-assisted 

instruction.35 

Bitzer and Boudreaux have utilized computers in 

teaching their students in maternity nursing, for example, 

and found significant results. The principles they built 

upon and the results they achieved are certainly applicable 

to a critical care situation. Their students partic~pated 

in programs utilizing direct interaction with the computer. 

The student answered the computer's questions, and the 

machine responded appropriately. It is the simulated con

versational interaction which appears to have the most 

positive effects on students, for they are, in effect, 

receiving personalized attention throughout each lesson. 

It was found that students receiving computerized instruc

tion learned the same amount of material in approximately 

one-half the time it took students receiving conventional 

classroom instruction. Preliminary studies indicated that 

they also retained the knowledge longer. 36 

Bitzer and Boudreaux found, as did Rosenberg, that 

favorable response to the system is proportional to the 

35christopher Brigham and Martin Kamp, "Current 
Status of Computer-Assisted Instruction in the Health 
Sciences, 11 Journal of Medical Education 49 (March 1974): 
278-279. 

36Maryann Bitzer and Martha Boudreaux, "Using the 
Computer to Teach Nursing," Nursing Forum 7 (April 1969): 
235. 
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amount of exposure afforded to the student. Finally, they 

projected that such instruction would lend itself well to a 

situation where there is a shortage or rapid turnover of 

faculty, where large numbers of students must be taught, and 

where time must be fully and effectively utilized (as, for 

example, in an intensive care inservice situation) • 37 

Another experience with programmed learning in 

nursing was reported by Smith. This project utilized book

lets instead of computers, and was also very successful~ 

The author outlined the principles which guided the use of 

programs as follows: 

1. The program should be constructed in small steps 

2. It should incorporate active participation by 

the learner 

3. It should provide for immediate reinforcement of 

learning by the student as he finds out that his answers are 

correct38 

A computerized program incorporates these principles. 

In conclusion, it can be seen that computers can be 

valuable tools for nursing care in an ICU, and that nurses 

are at first undecidedly negative toward this concept, but 

that education and familiarization reduce such negativity 

37Ibid., p. 237. 

38 E. c. Smith, Programmed Instruction in Nursing, 11 

Journal of Nursing Education 4 (January 1969): 27. 
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significantly. Programmed instruction is therefore an 

appropriate educational approach in this situation. 



CHAPTER III 

METHODOLOGY 

Type of Study 

This study sought to explain some of the factors 

governing the acceptance and use of ICU computers by nurses. 

Explanatory research is defined by Abdellah as follows: "The 

aim of this type of research is to test a hypothesis about 

a relationship between an independent variable and a depen

dent variable. The independent variable is manipulated by 

the researcher. 111 

This study was part of a much larger project: the 

development and installation of comprehensive computeriza

tion in a selected ICU. The nursing segment was planned to 

solicit nursing support for the parent project, which was 

conducted by physiologists and electronics engineers. 

The nursing project utilized a two-group before-and

after experimental design. Hypothesizing that specialized 

instruction was vital to nursing acceptance of computer 

techniques, this investigator devised and used specific 

tools for teaching the subjects in the experimental group. 

lFaye Abdellah and Eugene Levine, Better Patient 
Care Through Nursing Research (London: Macmillan & Co., 
1965), p. 42. 

33 
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Their ability to use the computer, as compared to that of 

subjects in the control group (who received only perfunc

tory instructions in _computer usage), was then evaluated. 

The Setting 

The research was carried out in the cardiovascular 

intensive care unit of a nonprofit general hospital with a 

capacity approximating 1,040 beds. The particular ICU is 

one of several within the institution; total capacity of the 

unit is forty-one beds. Two of these are within the com

puterized room used in this study. The census of this unit 

is composed almost exclusively of patients who have undergone 

cardiac or vascular surgery. A very large number of such 

patients are treated here annually. The staff is ideally 

comprised of forty-five registered nurses, forty-five 

licensed vocational nurses, and a number of aides, clerks, 

and orderlies. 

The Computer System 

The computer system consisted of a Hewlett-Packard 

analog-type bedside monitor, which displays multiple physio

logic parameters in digital form; two PDP-12 digital com

puters, which take raw data monitored from the patients and 

analyze it for physiologic trends and aberrations; and a 

large PDP-9 computer which processes the manual input 

(handles the charting). The PDP-9 and PDP-12's are 
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unrelated systems, thus making manual data input and 

automatic data output two independent entities. 

The Sample 

The nurses participating in this project were 

volunteers, chosen from the total nursing population of the 

selected ICU. Reznikoff identified several variables that 

appear to influence the acceptance of computers by nurses, 

and the most pertinent of these were adopted as criteria 

for participation in this study. 2 ~hese were as follows: 

Criteria 

1. Each participant was a registered nurse 

2. Each was between twenty and thirty-five years 

of age 

3. None of the participants had had prior 

experience with computers 

4. All had worked in this same ICU for at least 

two months prior to entering the study 

Twenty volunteers were selected according to the 

above criteria. Random selection was then employed to 

divide the sample into a control group and an experimental 

group of ten subjects each. Subject selection and data 

2patrick Friel, Marvin Reznikoff, and Mervin 
Rosenberg, "Attitudes toward Computers among Nursing 
Personnel in a General Hospital," Connecticut Medicine 
33 · {May 1969) : 307-308. 
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collection took place over a peri6d of four months, and only 

a small number of the subjects were being taught and/or 

evaluated at any one time. 

The Teaching Tools 

The subjects in . the experimental group were 

introduced to the computer via a three-part series of 

instructional techniques. In contrast, those in the con

trol group were exposed only to the first element of the 

series. 

These teaching methods were devised by this 

investigator specifically for use in this inservice situa

tion, but each was based on hypotheses previously reported 

in the literature. (See Chapter II, pp. 27-32.) This 

instructional sequence consisted of orientation, impromptu 

bedside teaching, and a computerized self-instructional 

program. 

Initial Orientation 

The subjects in both the experimental and control 

groups received identical initial orientation to the 

computer. 

Tomasovic, in 1972, stated her conviction that the 

t~aining of nurses in computer usage should be the duty of 

nursing service alone. Although computer programmers and 

engineers should contribute to this educational process, 
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they should not assume primary responsibility for it.3 

Consequently, all :computer instruction to the experimental 

group of study objects was initiated by this investigator, 

and not by computer personnel. Primary training took place 

during two one-hour sessions at a classroom terminal iden

tical to the one located at the bedside. The nurses 

attended in groups of two or three. Information presented 

(Appendix 2, pag.e 96) in these sessions was largely tech

nical in nature, as it included the _ rudiments of computer 

operation and the mechanics of date entry and information 

retrieval. 

Spontaneous Teaching 

Only the subjects in the experimental group received 

spontaneous, informal tea~hing at the bedside; those of the 

control group were given no such exposure. 

Following the initial orientation, each subject was 

allowed approximately two weeks to familiarize herself with 

the computer. During this time her performance was not 

evaluated. This familiarization took place on an individual 

basis, at the convenience of unit staffing patterns, and 

included at least two eight-hour shifts assignments at one 

of the computer beds. For these two practice days, this 

investigator remained in the unit tci provide spontaneous, 

3Elizabeth Tomasovic, "Turning Nurses on to Automa
tion,11 Hospitals 46 (May 1972): 82. 
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supportive .teaching to the nurses in the experimental group. 

Information was conveyed on an impromptu one-to-one basis. 

All the subject's questions were answered, and, if possible, 

elaborated upon. Additional subject matter (Appendix 3, 

pagel00) included such items as practical applications for 

the measurements provided by the computer's monitoring 

system, plans for future computer use, and attempts to 

stress the advantages of the equipment for improved 

patient care. This non-threatening instruction was incor

porated as an outgrowth of Barham's hypothesis that nega

tive attitudes are a product of fear and suspicion. She 

stated that the key to nursing acceptance of new innovations 

lies with continuing support by the teaching figures, as 

well as with planned educational and training programs.4 

Again, the nurses in the control group were given 

no formal instruction. They were free to ask any questions 

desired, but they were not approached with any additional 

instruction beyond the two original classroom sessions. 

Each was urged to practice with the equipment, on an indi

vidual basis, as much as she wished prior to the time data 

would be collected on her performance; however, this inves

tigator made no attempt to ensure that such practice 

actually took place. This practice period approximated two 

4virginia Barham, "Changing the Attitudes of Hospital 
Nurses," Nursing Outlook 23 (August 1971): 538. 
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weeks for each nurse. Familiarization with both the 

charting and monitoring functions of the computer, therefore, 

occurred largely by trial and error, and was very dependent 

on individual motivation. 

Computerized Self-Instructional Program 

Each nurse in the experimental group was exposed, 

finally, to a third educational technique, which consisted 

of a learning program (Appendix 4, page 103) administered via 

the computer. This experience took place during the partici

pant's two weeks of computer-familiarization. The nurses in 

the control group were not exposed to the self-instructional 

program, which was developed by this investigator. The 

· terminal utilized was the same classroom terminal employed 

during the two initial orientation sessions. With each sub

ject working individually, at her leisure, the program took 

an average of one-half hour to complete. The subject matter 

consisted of factual information relating to the mechanical 

measurement of vital signs--for example, the advantage of 

central arterial pressures over those obtained using a cuff, 

experimental methods of arterial and central venous pressure 

monitoring, the reliability of electronic thermometers, and 

so forth. The learning program was designed to demonstrate 

to the learner that the computer stores comprehensive, 

readily available information; simultaneously, the program 
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encouraged interaction between the operator and the 

computer. 

This utilizatfon of programmed instruction resulted 

from the work of Bitzer and Boudreaux, who ~eported signifi

cant improvement in knowledge retention by nursing students, 

with less time investment by instructors, over the three

year period during which they used learning programs in 

nursing education.5 · The computer program utilized in this 

project was constructed u~ing the principles outlined by 

Smith.6 (See page 31.) This investigator postulated that 

a simulated conversational-type of interaction between 

nurse and computer would decrease the formidability of the 

machine and increase the nurse's confidence in the relia

bility of its measurements. 

Methodology 

The objective of this study was to determine if a 

computerized self-instructional l _earni_ng program and spon

taneous, unstructured teaching hastened nurses' familiari

zation with and acceptance of an ICU computer. Data were 

compiled from a self-recorded questionnaire and computer

mediated observation using two types of quantitative scales. 

5Maryann Bitzer and Martha Boudreaux, "Using the Com
puter to Teach Nursing, 11 Nursing Forum 7 (April 1969): 235. 

6E. c. Smith, "Prograrruned Instruction in Nursing, 11 

Journal of Nursing Education 4 (January 1969): 27. 
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During the first orientation session, prior to any 

real contact with the computer, all subjects were given 

questionnaires to complete. (See Appendix 1, page 91) 

This questionnaire was the one·utilized by Reznikoff and 

others during their series· of "attitude". studies in 1967 

and 1969; it haa been used multiple times since. They 

found it valid and reliable to a high degree and stated 

that it underwent several modifications before the present 

form was finalized. It consi~ts of thirty~five questions 

felt by a panel of psychologists to represent clear-cut 

favorable or unfavorable attitudes toward computers; the 

questions were presented in randomized order. Attitudes 

were expressed on a six-point rating scale ranging from 

"strongly agree" to "strongly disagree," producing ordinal 

data which are actually being used as interval data.7 At the 

close of· participation in the study, after having had consid

erable exposure to the computer, each nurse again completed 

the questionnaire. Positive or negative attitude shifts 

were assessed using the before-and-after method. Rosenberg 

et al.'s studies concluded that the more extensive and more 

favorable one's contact with the computer was, the more 

· 7Marvin Reznikoff, Charles Holland, and Charles 
Stroebel, "Attitudes toward Computers among Employees 
of a Psychiatric Hospital," Mental Hygiene 51 (July 1967): 
420. 



42 

positive are the attitudes one develops toward it.a 

Therefore, this investigator hypothesized that nurses in 

the experimental group~would develop more positive atti

tudes than - those in the control group, ' as their more satis

fying exposure to the machine should theoretically cause 

them to use it more , frequently and efficiently. 

At the conclusion of her training period, each 

subject (both control and experimental groups) began to 

work at the computerized beds during , data-collection days; 

these days took place throughout a four-month per~od of 

time. During each of these twenty-four hour periods, which 

took place at the convenience of unit staffing patterns, the 

nurses assigned to and responsible for the patients in the 

computerized beds were required to complete computerized as 

well as handwritten charting. This project's volunteer sub

jects staffed the computerized units around the clock during 

each data-collection day. Their computerized nurse's notes 

were assessed by this investigator, as well as by the engi

neers who developed the system. Data-collection days, 

therefore, served as research vehicles for those in the par

ent project, as well as for this investigator. 

Non-participant observation was the medium for 

data-collection regarding the effects of the teaching 

a.Mervin Rosenberg et al., "Attitudes of Nursing 
Students toward Computers," Nursing Outlook 15 (July 1967): 
45. 
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techniques on (a) nursing adaptation to computer usage, and 

(b) nursing confidence in the computer's physiologic mea

surements. Nursing attitudes fcirmed the third parameter 

investigated by this project, and via the questionnaire, 

was the first such area to be evaluated. 

Nursing · adaptation· was evaluated, in part, by using 

the computer's own capabilities. In a manner analogous to 

that used by Goldstein and Farlie, the developers of the 

computer used in this study programmed it to record the time 

it took a terminal operator (the nurse) to complete an input 

· transaction. 9 The •time interval between selection of the 

desired subject option from a displayed list, and completion 

of the entry of these data, was measured~ This interval was 

recorded in minutes and seconds, and the nurses were unaware 

that this time was being logged. (It was a blind feature.) 

Input times were sampled on the second, fourth, and sixth 

days (after completion of the familiarization period) that 

each nurse worked at a computer bed. These times were 

recorded on a computer printout sheet in the central terminal 

room arid were collected by this investigator at the close of 

each data-collection day. It was hypothesized that the 

shorter the individual's entry times, the more completely 

adapted she was to the computer's operation. 

9Bernard Goldstein and Coralee Farlie, "Character
istics of Nursing Units and Accommodation to Change," 
Nursing Research 21 (January-February 1972): 64. 
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Nursing confidence in the computer, the final 

data-collection parameter, was also evaluated using the 

computer itself. This investigator postulated that the 

more confident in and comfortable with the computer .' s capa

bilities that the individual nurse is, the less she is 

compelled to double-check its accuracy, and the more she 

will request computer displays , of monitored physiologic 

variables. Thus, the nurse will resort less and less to 

traditional modes of determining vital signs. It was there

fore decided that one indication of the nurse's confidence 

in the electronic equipment would be the frequency with 

which the computer was requested to display analyses of 

physiologic trends (as with those of heart rate, arterial 

pressure, central venous pressure, premature ventricular 

contractions, cardiac output, temperature, and so forth.) 

Accordingly, the computer was programmed to record the num

ber of times each display was requested by the nurse on duty 

at the bedside. As with the computerized record of input 

times, these display requests were recorded unknown to the 

study subjects. Computer printouts of each nurses' inter

action with the computer were obtained, by this investigator, 

from the central terminal room on the afternoon of each data

collection day. Careful totals were kept for each nurse in 

the study. 
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Analysis of Data 

Data analyses were relatively straightforward. 

Parametric tests were.employed. 

Analysis of the questionnaire yielded numerical 

scores which were totalled for experimental and control sub

jects before and after exposure to the computer. Attitude 

changes were then analyzed using the standard one-tailed 

t-test. 

Nursing adaptation was measured by computer input 

times, which were compared between the two groups using 

chi-square. 

Nursing confidence, defined as the frequency of 

display requests, was evaluated with standard t-test. 



CHAPTER IV 

ANALYSIS AND INTERPRETATION OF DATA 

Introduction 

This experimental . study was designed to evaluate a 

specialized technique for teaching intensive-care nurses 

the use of a computer that is part of a patient-monitoring 

system. The subjects participating in this study were 

assigned to one of two groups. The experimental group of 

nurses received a well-structured, in-depth introduqtion to 

the computer system, while the nurses in the control group 

were largely self-directive; that is, they were given little 

formal teaching prior to their initial contacts with the 

equipment. After completion of the familiarization period, 

all participating nurses were observed at preset intervals. 

Their attitudes toward the computer system, as well as their 

ability to use it and their confidence in it, were analyzed 

using several techniques. 

Description of the Sample 

The sample consisted of twenty volunteer nurses who 

were randomly assigned to either the experimental or the 

control group. The experimental group, hereafter referred 

to _ as Group II, consisted of nine females and one male, 

46 
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whereas the control group · {Group I), was composed of ten 

females. All subjects were registered nurses who volun

teered to participate in the study. None had any previous 

experience with computer operation, and all had worked in 

the same ICU for at least two months before entering this 

study. Eighteen of the p~rticipants were born in the U.S. 

and spoke English as their primary language; however, two 

nurses {one in each group) were born in the Philippines and 

spoke English as a second language. 

The subjects of Group I ranged in age from twenty-two 

to thirty years; the ages of those in the experimental group 

were between twenty-one and thirty-four years. The age dis

tribution is illustrated in figure 1. 
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The past intensive care experience (that gained in other 

hospitals), and the present experience (that gained since 

corning to the study ICU, hereafter referred to as the SICU) 

of the subjects varied widely, and these data are summarized 

in figures 2 and 3. Educational preparation alio varied 

widely. Six of the subjects in Group I were graduates of 

three-year diploma programs, while four were graduates of 

baccalaureate programs. Group II had one baccalaureate 

graduate, five from diploma programs, and four with a two

year Associate in Arts degree. Figure 4 illustrates the 

educational background of the twenty subjects. 

Presentation of Findings 

The primary purpose of this investigation was to 

delineate the problem of nursing resistance to computer

assisted patient care. A review of the published literature 

regarding this problem led to development of an experimental 

teaching sequence designed to instruct ICU nurses in the use 

of a particular computer system. 

The effectiveness of the teaching sequence was 

examined using three different criteria: attitudes, adapta

tion, and confidence. Nursing attitudes toward the computer 

were evaluated with a before-and-after questionnaire; nurs

ing adaptation was examined using the times necessary for 

each subject to enter data into a computerized patient chart; 
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and nursing confidence in the system was defined according to 

the frequency with which each subject requested computer

monitored vital signs. The data on these three criteria were 

subjected to statistical analyses, and for clarity of pre

sentation they will be discussed separately. Conclusions 

will then be drawn from the total spectrum of findings. 

Nursing Attitudes 

Nursing attitudes toward computers were assessed 

using a questionnaire (Appendix 1, page 91) developed by 

Kobler and modified by Reznikoff, Holland, and Stroebel.l 

l Marvin Reznikoff, Charles Holland, and Charles 
Stroebel, "Attitudes toward Computers among Employees of a 
Psychiatric Hospital," Mentai ~ygiene 51 (July 1967): 420-422. 
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The instrument consists of thirty-five statements presented 

in random order, pertaining to the uses and potential of 

computers, which the respondent rates on a scale from one to 

six. For some of the statements a rating of six indicates 

positivity toward computers; in others, it indicates nega

tivity. When the questionnaires were scored by this inves

tigator, the scales were transposed, where necessary, so 

that higher ratings always reflected a more favorable 

attitude. Total scores could range from thirty-five to 

210 on a least-positive to most-positive continuum. 

The questionnaire was administered to each subject 

before, and then again after, her participation in the 

study. Each subject was asked to indicate her age, educa

tional preparation, intensive care nursing experience, and 

duration of employment in this particular ICU. 

The Data 

Examination of the questionnaire totals revealed that 

among the control group, the attitudes of three subjects 

were less positive following computer exposure, one of these 

by greater than 10 percent. Four subjects improved their 

scores by 10 percent or less; three gained between 10 and 

20 percent; and none of the group gained more than 20 per

cent. Table l summarizes these data. 
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TABLE 1 

PERCENT ATTITUDE CHANGE FOLLOWING COMPUTER EXPOSURE 

Attitudes Group I Group II 

Regressed: 

0-10% 2. 2 

11-20% 1 1 

Progressed: 

0-10% 4 4 

11-20% 2 2 

21-30% 0 2 

Individual scores among Group I ranged from a low of 106 

before to a high of 150 after computer exposure (see 

table 2). 

Very slight (1 percent) attitude regression was 

exhibited by two nurses in Group II. Four subjects gained 

ten or fewer percentage points; two gained between eleven 

and twenty; and two scored greater than 20 percent higher 

on the retest. Individual scores in this group varied from 

a pretest low of ninety-three to a retest high of 171 (see 

table 2). 

The mean raw score for Group I before computer 

exposure was found to be 126, with a standard deviation of 

16.12, and a standard error of the mean equal to 5.10. 



53 

TABLE 2 

INDIVIDUAL ATTITUDE SCORES WITH PERCENT CHANGE, 
PRETEST AND POSTTEST . 

Subject Before After Percent Change 

Group I 

1 106 115 8 

2 107 126 18 

3 112 115 3 

4 113 125 11 

5 119 135 13 

6 135 139 3 

7 137 134 - 2 

8 140 135 - 4 

9 144 150 4 

10 147 126 -14 

Mean 126 130 4 

Grou12 II 

11 93 118 27 

12 107 120 12 

13 110 116 5 

14 111 139 5 

15 125 130 . 4 

16 126 129 2 

17 128 127 - 1 

18 138 148 7 

19 140 139 - 1 

20 149 171 15 

Mean 122.70 133.70 9.5 
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Retest of Group I yielded a mean raw score of 130, a standard 

deviation of 10.82, and a standard error of the mean of 3.42. 

The scores are illustrated in table 3. 

TABLE 3 

TEST-RETEST COMPARISONS OF GROUPS I AND II 

Group Test Mean S.D. t* 

Control before 126 16.12 not 
Group I after 130 18.82 significant 

Experimental before 122.70 17.31 2.01 Group II after 133.70 16.60 

*P<.05, for 9 df, t = 1.833 

From a pre-exposure mean of 122.7 with a standard deviation 

of 17.3 and standard error of the mean of 5.47, the Group II 

mean improved to 133.7 with a standard deviation of 16.6 and 

a standard error of the mean of 5.25. 

Statistical Analysis 

Determination of the difference in nursing attitudes 

brought about by the experimental teaching sequence was made 

by subjecting the raw score of each group to a one-sided 

t-test. The null hypotheses tested, as derived from those 

stated on page 5, are as follows: (1) The attitudes of the 



55 

control group toward computers will become less positive, 

or will not change, as exposure to and familiarity with the 

computer system increases. (2) A well-structured teaching 

program will produce regression, or no change at all, in the 

attitudes of the experimental group toward computers. 

Results of the statistical analysis are reported in 

table 3. With nine degrees of freedom, the critical value 

oft at the .05 level of significance is 1.833. In the 

case of Group I, the value oft was found to be 0.78, requir

ing acceptance of the first null hypothesis. Thus, the 

attitudes of these control subjects toward computers were 

not shown to improve significantly following self-directed 

computer exposure. 

Among Group II, however, the t statistic obtained 

was 2.01. As this figure exceeds the critical value fort, 

which again is 1.833, the second null hypothesis could be 

rejected. It was therefore concluded that following com-

puter exposure, the experimental group demonstrated more 

positive attitudes toward computers than did the control 

group. 

Demographic Variables 

It is the opinion of this investigator that effective 

teaching regarding the purpose and uses of a computer system 

can significantly improve the attitude of ICU nurses toward 
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computers in general. However, it is recognized that other 

variables can influence the individual's ability to respond 

positively to such instruction. In analyzing the data from 

this investigation, therefore, the following factors were 

identified as possible contributors to any observed attitude 

changes: (1) age of subject, (2) length of time employed in 

this particular ICU, (3) total ICU experience, and (4) edu

cational background. Table 4 outlines these parameters for 

each subject. 

It must be mentioned that the sex of the subject has 

been found by past investigators to make a significant dif

ference in attitudes, males being consistently more positive 

than femaies.2 Only one male participated in the current 

study, so no reliable conclusions could be formed as to the 

effect of the subject's sex on his computer attitude. This 

one male, in contrast to expected findings, demonstrated a 

slight regression in attitude after computer exposure. 

Interestingly, this same subject exhibited marked enthusiasm 

for the computer, and his usage of it exceeded that of most 

other subjects. 

2Reznikoff, Holland, and Stroebel, "Attitudes toward 
Computers among Employees of a Psychiatric Hospital," 
p. 420. 
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TABLE 4 

DEMOGRAPHIC VARIABLES VERSUS PERCENT CHANGE IN ATTITUDE 

Months of Months of Percent Subject Age Experience Experience Education Change (present) (past) 

Group I 

1 30 54 0 B.S. 8 

2 22 18 24 diploma 18 

3 24 8 0 diploma 3 

4 28 30 36 B.S. 11 

5 28 12 48 diploma 13 

6 24 8 24 diploma 3 

7 28 66 24 diploma - 2 

8 26 12 0 B.S. - 4 

9 23 18 12 diploma 4 

10 22 8 0 B.S. -14 

GrOUQ II 

11 32 24 0 diploma 27 

12 25 18 18 diploma 12 

13 21 8 12 A.D.N. 5 

14 29 9 0 B.S. 25 

15 22 9 0 diploma 4 

16 34 9 0 A.D.N. 2 

17 25 12 0 A.D.N. - 1 

18 28 9 24 diploma 7 

19 25 12 0 A.D.N. - 1 

20 24 18 10 diploma 15 
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Age 

Age is one variable which might have made a 

difference in the subjects' attitudes toward computers. 

Figure 1, page 47, depicts the age distribution of the 

twenty nurses who participated in the study. The experi

mental group encompasses the widest age range, containing 

both the oldest and the youngest subjects in the study; the 

mean age of this group was 26.7 years. The control group 

was homogenous with a mean age of 25.5 years. Combined, the 

two groups had a mean age of 26 years. 

The series of computer studies by Reznikoff and 

others showed a borderline correlation between age and 

attitudes, positively increasing with age. They.postulated 

that this reflects the increased security one is likely to 

feel as he grows older and acquires greater work skills and 

experience. 3 Robardy, comparing computer attitudes to a 

series of seven variables, found no correlation between age 

and attitudes. 4 Results of the current study tend to support 

the latter findings. 

3Mervin Rosenberg, Marvin Reznikoff, Charles 
Stroebel, and R. Peter Ericson, "Attitudes of Nursing Stu
dents toward Computers, 11 Nursing Outlook 15 (July 1967): 47. 

4c. P. Robardy, Sr., "The Influence of Computer
Assisted Instruction on the Attitudes of Students toward 
Computers" (Ph.D. dissertation, Michigan State University, 
1971), p. 97. 
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When age (an independent variable} is plotted 

against percentage change in attitude (the dependent varia-

ble) , . a graph is obtained which demonstrates absolutely no 

linear progression, as shown in figure 5. 
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Fig. 5. Age versus percentage attitude change 

Such a distribution is quite random in subjective appearance, 

and is found objectively to have a ~orrelation coefficient 

equal to 0.34. A correlation coefficient this small veri

fies the fact that very little correlation exists between 

those two variables. It is therefore concluded that age 
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had little, if any, effect on the change in these subjects' 

attitudes toward computers. 

Intensive Care Work Experience 

Little information could be found in the published 

literature dealing with the effect of prior work experience 

on the attitude of an individual toward computers. Only two 

such references could be found, and in fact, the conclusions 

of the two researchers differed markedly. The Institute of 

Living studies revealed that personnel employed in a given 

hospital for less than a year were reluctant to accept a 

computerized informational system. Reznikoff, Holland, and 

Stroebel suggest that 11 favorability toward computers .•. is 

associated with the increased security one is likely to feel 

as he grows older and acquires greater experience and work 

skills. 115 

Robardy also examined the relationship between 

computer attitudes and the past experience of his subjects, 

who in this case were high-school teachers. (He was inter-

ested in computer-assisted instruction.) He concluded that 

the evidence failed to substantiate any connection between 

experience and positive computer attitudes. 6 

5Rosenberg, Holland, and Stroebel, "Attitudes toward 
Computers among Employees in a Psychiatric Hospital, 11 p. 424. 

6Robardy, "The Influence of Computer-Assisted 
Instruction on the Attitudes of Subjects toward Computers," 
p. 101. 
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The theoretical correlation between these two 

variables is not difficult to understand. It is indeed 

logical that the more secure an individual is with his 

skills and within his environment, the more receptive he 

should be to new techniques. It was decided by this inves

tigator that comprehensive evaluation of the effects of this 

variable would have to include the experience of each sub

ject within other intensive care units as well as that 

gained in this particular ICU. 

In the same manner as that described for the age 

variable, attitude changes were plotted against experience 

(both past and present), and the resulting graphs examined 

for any linear"relationship. The results, shown in figure 6, 

do not lend support to any relationship between these 

factors. It can be seen that while a wide range of current 

experience is represented by this group of subjects, most 

have worked in this ICU for a year or less. The mean expe

rience, which was 18 months, is in this case misleading, as 

it was distorted upward by two subjects whose employment was 

greater than four years. The graph again demonstrated a 

random scatter of points, and the computer-calculated cor

relation coefficient was found to be 0.04, which is too 

small to be of consequence. 

Similar results were obtained when the dependent 

variable, attitude change, was compared to ICU experience 
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gained in other hospitals. Although this correlation 

coefficient, at 0.206, suggests somewhat more of a linear 

relationship than did that for current ICU experience, the 

relationship remains far from significant. This is illus

trated in figure 7. The mean previous experience is eleven 

months, although this figure is somewhat misleading due to 

the large proportion (nine out of twenty) of subjects who 

came to the studied ICU without any background experience at 
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all. Perhaps revealing in itself is the wide range of 

attitude alterations demonstrated by these same nine sub

jects, two of whom exhibited the greatest extremes of atti

tude change in the.entire group. 

Educational Background 

The possible influence of this variable upon nurses' 

attitudes toward computers is suggested by several studies. 

Fr~~l, Reznikoff, and Rosenberg concluded that the more 
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education in the individual's background, the more likely 

he is to favorably view the advent of computerization.7 

Ingle found that students at higher educational levels were 

more likely to accept a computer .as an expert source of 

information than were students at lower educational levels. 8 

Hage and Aiken's stateme~t that the willingness of personnel 

to adapt to change is associated positively with one's degree 

of job specialization could be extrapolated to suggest that 

a more extensively educated nurse would be more apt to 

accept computerization willingly. 9 

The nursing preparation of each subject was therefore 

compared to the percentage attitude change, and the linear 

relation of these two factors examined. The mean educational 

preparation overall was found to be 3.05 years beyond high 

school; the control group mean was 3.4 years, and that of 

the experimental group 2.7 years. Figure 8 illustrates per

centage attitude change plotted against education. The cor

relation coefficient for these factors was found to be 0.11, 

which is again too low to indicate any significant 

7patrick Friel, Marvin Reznikoff, and Mervin 
Rosenberg, "Attitudes toward Computers among Nursing 
Personnel in a General Hospital," Connecticut Medicine 
33 (May 1969): 307. _ 

8H. T. Ingle, "Computers in an Instructional Setting" 
(Ph.D. dissertation, Stanford University, 1973), p. 68. 

9Jerald Hage and Michael Aiken, Social Change in 
C6mplex Organizations (New York: Random House, 1970), p. 24. 
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relationship. It is interesting to note, however, that the 

experimental group (whose attitudes became more positive 

after computer exposure) had received less educational pre

paration in years than did the control group. One might 

infer from this relatively small sample that, if anything, 

a greater degree of education negatively affects one's 

willingness to adapt to computerization. 
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Discussion 

This study, an elaboration upon a series of computer 

attitude studies conducted several' years ago by a group of 

Connecticut psychologists, appears only partially to support 

their findings (see · Chapter II, pages 23-26). Following 

simple self-directed exposure to the SICU computer, it was 

found that the attitudes of control subjects toward computers 

became only slightlymore positive, increasing from a mean 

score of 126 to a mean of 130. This figure resolves to a 

mean percentage attitude increase, per person, of 4 percent. 

Such a change, in contrast to Reznikoff's findings, is so 

small as to be insignificant at the 0.05 level of probability. 

When, however, an instructional sequence including a 

computerized teaching program was used during familiariza

tion of an experimental group of nurses with the same com

puter system, mean attitude positivity was seen to increase 

from 122.7 to 133.7. This change is significant at the 0.05 

level, and indicates that the teaching sequence accomplished 

part of its objective. The improvement seen is even more 

striking if one considers that the mean percentage increase, 

per subject, was 9.5 percent, or more than twice that found 

among the control group. 

None of the four demographic variables examined (age, 

past and present ICU experience, or educational background) 
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could be shown to have any significant effect upon computer 

attitudes of the individual nurse-subjects. Computer-plotted 

regression lines fit the datapoints very poorly, and this 

poor fit is expressed by the low correlation coefficients 

obtained. Age was the only variable which may have been 

significant with a larger, sample size, but in this case no 

real correlation could be seen. Such findings support those 

of Robardy, who examined the effect of several independent 

variables upon attitudes toward computer-assisted instruc

tion, and it was concluded that the only meaningful change 

in attitude was produced by increasing the individual's 

knowledge of a given computer system. 10 

Despite this lack of overall statistical correlation, 

if one examines mean values of the individual groups, 

several trends become evident. The control group proved to 

be slightly younger, but on the whole possessed more expe

rience and educational background than did the experimental 

group. The experimental group had a much greater age range 

with a slightly older mean age than the control group, and, 

in addition, was less extensively educated. Perhaps, then, 

one could postulate that any increased positivity shown by 

the experimental group was, in part, due to their very 

inexperience, in that the neophyte is not likely to be 

lORobardy, "The Influence of Computer-Assisted 
Instruction on the Attitudes of Subjects toward Computers," 
p. 102. 
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habit-bound, and may look more favorably than his experienc~ 

colleague upon new innovations. 

Nursing Adaptation 

Nursing adaptation to the computer system was 

evaluated using a computer program designed. to record the 

frequency and duration of input transactions completed by 

each nurse-subject. As subjects entered the desired patient 

information into one of five charting categories, the com

puter kept track of the elapsed time interval between cate

gory selection and input completion. These times were col

lected and then averaged over a three-day period, the 

resultant figures reflecting each subject's mean time per 

entry for each of the five charting areas. 

The Data 

Mean input times recorded by subjects in the control 

group ranged from a low of 0.93 minutes to a high of 2.08 

minutes for entering lab data; 1.25 to 2.90 minutes for enter

ing nursing notes; 0.98 to 2.95 for entering intake and out

put; 0.78 to 3.06 for medications entries; and 0.85 to 4.76 

for shift totals. 

Entry times for the experimental subjects were found 

to range between 0.34 and 1.89 minutes for lab data; 1.21 and 

3.00 minutes for nurses• notes; 0.97 and 2.96 for intake and 

output; 0.42 and 1.99 for medications; and 1.83 and 3.00 for 
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shift totals. Mean times for each group, per category, are 

summarized on table 5. It can be seen that the times for 

Group II are slightly less in every category than those for 

Group I. 

It was found that three control subjects made no 

entry whatever, on any of the three evaluation days, in one 

out of five categories. All experimental subjects, on the 

other hand, utilized every charting category at least once. 

Several subjects in each group neglected one charting cate

gory for one or two of the three days, total omissions being 

sixteen category-days for the experimental group as compared 

to twenty-three category-days for the control group. This 

is illustrated in figure 9. 

0 

Control 

8 

Experimental 

6 

4 

2 

Lab N.N. I&O Meds Shift Total 

Fig. 9. Total omitted charting days, per category 
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TABLE 5 

MEAN TIME PER ENTRY, IN MINUTES 

Subject Lab N.N. I&O Meds Shift 
Totals 

Grou2 I 

1 1.59 2~90 2.57 0 4.76 

2 0 1.32 1.19 1.39 2.41 

3 1.28 1.25 2.31 2.70 2.70 

4 .94 2.10 .98 .78 2.00 

5 1.15 1.24 1.90 2.73 1.08 

6 2.08 2.18 1.76 1.14 3.38 

7 0 1.73 2.95 3.06 3.96 

8 2.05 2.20 1.81 1.96 2.67 

9 1.46 2.26 1.38 1. 52 2.53 

10 .93 1.29 1.43 1.78 .85 

Mean 1.44 1.85 1.88 1.90 2.54 

Grou2 II 

11 1.69 2.03 2.10 1.30 2.56 

12 1.45 1.43 1.15 1. 99 2.74 

13 1.42 1.21 .97 .80 2.26 

14 1.70 3.00 2.96 1.37 3.00 

15 1.00 1.49 1.06 • 67 · 1.83 

16 1.89 1.30 1.83 1. 59 2.80 

17 1.52 1.85 2.52 .70 3.00 

18 1.28 1.53 1.80 .71 2.11 

19 1.04 1.80 2.23 .71 2.05 

20 .34 1.95 1.46 .42 2.67 

Mean 1.33 1.76 1.84 1.03 2.50 



71 

Lab data was the category most frequently omitted, followed 

by med~cations. Total time spent charting was 918.56 min

utes for the experimental group as opposed to 995.90 min

utes for the control group. 

Statistical Analysis and Discussion 

Determination of the impact of the experimental 

teaching sequence on manual data entry practices was made 

parametrically. The null hypothesis tested was derived from 

the second hypothesis stated on page 6, Chapter I, and is as 

follows: A structured teaching program will not decrease 

the time required for the ICU nurse to input data into a 

computerized patient chart. 

When mean entry times were analyzed using chi-square, 

it was found that the statistic obtained was x2 = 0.412. As 

this value is well below the critical value for chi-square, 

the null hypothesis cannot be rejected. Consequently, it 

cannot be stated that the teaching sequence made any signifi

cant difference in the adaptation, as defined by their mean 

times per charting entry, of these experimental subjects to 

a computerized charting system. The slight difference seen 

may be attributable to sampling error. 

Althoug~ no statistical analysis was used in looking 

at total charting times per subject per category, these fig

ures reveal one of the difficulties which soon became 
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apparent in analyzing input times at all. Total entry times 

are summarized in table 6. That is, it was impossible to 

normalize the amount (or quality) of charting performed by a 

given subject per entry. This charting system is operated 

via a typewriter-keyboard terminal, and certain of the chart

ing categories allow the operator extreme latitude in the 

data to be entered. While a short piece of data (one set 

of vital signs, for instance), can be entered very quickly, 

a long descriptive nurses' note will naturally require a 

longer time to enter than will the abbreviated one, even 

though each is timed as one entry from beginning to comple

tion. Long charting times can thus be constructed as either 

very poor adaptation to the system, or the exact converse of 

this: that the nurse feels so much confidence and/or enthu

siasm that she includes minute details in her entries. The 

fact that the three-day total entry time for the control 

group exceeds that of the experimental group may, therefore, 

be either a positive or a negative indication of the success 

of the teaching sequence. 

Another difficulty with analyzing the input-times 

parameter statistically arose when it became obvious that 

there were days when subjects simply neglected to enter 

data into some of the charting categories. The consideration 

is graphically depicted in figure 9, page 69. Laboratory 

data was the single most neglected charting category, 
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TABLE 6 

TOTAL ENTRY TIMES PER CATEGORY, IN MINUTES 

Lab N.N. I&O Meds 

5.26 30.92 20.48 0 

O* 33.05 20.30 1.19*** 

5.54** 50.33** 24.95** 13.26 

12.74 54.47** 5.19** 16.31 

7.57 68.87 43.51 18.26 

18.77 53~92 15.28 10.23 

O* 50.97 61.98 12.29** 

6.16*** 38.14 24.95 16.21 

8.90 60.99 10.02 5.23 

5.94** 41.66 10.05** 5.65 

82.88 483.32 230.79 146.00 

13.61 

14.27 

9.10 

3.41*** 

16.09 

9.12** 

7.61*** 

16.18 

10.12** 

.68*** 

100.19 

34.00 

32.23 

37.79 

3.00*** 

60.15 

27.95 

65.79 

47.95 

62.59 

59.00 

430.45 

27.38 

26.73 

15.37 

9.75** 

17.34 

29.23 

47.82 

26.48 

22.23 

28.30 

253.90 

5.20** 

8.59 

5.83 

4.03 

8.29 

10.09 

5.01 

13.74 

17.86 

2.00** 

80.64 

Shift 
Totals 

14.30 

7.23 

8.13 

6.02 

8.21 

10.17 

6.12** 

8.01 

7.61 

3. 57** 

79.36 

5 .12** 

8.24 

6.80 

3.00 

5.51 

5. 64 ** 

9.00 

6.34 

6.16 

8.07 

63.88 

*No entry made, 3 out of 3 days. **No entry, 2 out of 2 days. 
***No entry, 1 out of 1 day. 
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perhaps because it is not data obtained by the nurse 

herself as vital signs would be; some chart searching is 

necessary in order to obtain the values before they can be 

entered. The practical implication of the problem of cate

gory omission is illustrated by subject fourteen. Her per

entry mean times were very high and total usage time very 

low, indicating that her actual computer usage was almost 

negligible. Her high mean entry time thus caused a mis

leading upward distortion of the experimental group's mean 

entry time. 

The difference in frequency of charting omissions 

between the control group and the experimental group is 

significant at the 0.05 level of probability. One might 

postulate that the experimental subjects were less threat

ened by the computer, and thus required more pressing rea

sons not to use it than did the control subjects, who might 

have tended to place its use very low on their list of 

priorities. 

Several other uncontrollable variables undoubtedly 

influenced the outcome of this input-times measurement 

parameter. Perhaps the most important of these is the fact 

that data input for this system depends heavily upon free

form typing, rendering the good typist able to enter data 

much more rapidly and accurately than the poor typist. 

Secondly, as the terminal is at the bedside of what is 
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invariably a critically ill, very labile patient, the nurse 

is almost constantly interrupted with other tasks. The 

frequency and duration of these interruptions·makes any 

given input transaction liable to be suspended any time 

before it is finished, thus invalidating the completion 

time when it is finally registered by the computer. Finally, 

the computer requires certain time intervals to print out_ 

questions to which an operator must respond in entering 

data into a particular category. Its own printing time is 

part of the period which elapses between option selection 

and transaction completion. In other words, if subject A 

completes a transaction in five seconds, and subject Bin 

ten seconds, A's input time is half that of B. If, however, 

the computer takes ten seconds to print out its own frames, 

subject A's time becomes fifteen seconds compared to sub

ject B's twenty seconds; and the latter ratio is quite dif

ferent than the former. 

Nursing Confidence 

Nursing confidence in the computer's monitoring 

capabilities was defined as the number of times the subject 

requested visual display of monitored parameters such as 

arterial pressure, heart rate, temperature, and so forth. 

As most of these values are obtainable by traditional as 

well as computerized methods, it was hypothesized that the 
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frequency with which the nurse asked for displays would 

reflect her reliance on the. abili tie~ of the electronic 

equipment. The computer was therefore programmed, unknown 

to the subjects, to record each display request for later 

tabulation by the investigator. The three-day total for 

each nurse in the study was then utilized in comparing the 

experimental group to the control group in terms of total 

computer usage. 

The Data 

Individual confidence (frequency) was found to vary 

widely within and between each group. Three-day request 

totals by control subjects varied from a low of zero to a 

high of 87, a figure shared by two nurses. One control sub

ject was notable in her failure to make a single request 

throughout the three-day evaluation period. Two others 

omitted requests on one out of the three days. Four control 

subjects totaled less than twenty requests during the · three 

days; two made more than sixty requests. These data are 

summarized in table 7. 

All experimental subjects made display requests 

during each evaluation day. Three-day totals ranged from 

twenty-one to ninety-six. No one requested fewer than 

twenty displays, and five subjects made greater than sixty 

requests. 
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TABLE 7 

FREQUENCY OF VITAL SIGN DISPLAY REQUESTS, 
PER STUDENT, PER DAY 

Subject Day 1 Day 2 Day 3 Total 

GrOUQ 1 

1 9 8 0 17 

2 0 0 0 0 

3 19 18 13 50 

4 14 7 25 46 

5 13 39 35 87 

6 11 14 19 44 

I 7 15 23 49 87 

8 5 2 4 11 

9 4 0 2 6 

10 9 2 16 27 

Grou2 II 

11 38 5 29 72 

- 12 25 16 38 79 

13 5 7 10 22 

14 7 2 12 21 

15 20 12 45 77 

16 16 17 14 47 

17 32 38 26 96 

18 29 34 33 96 

19 10 24 18 52 

20 4 14 10 28 
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The three-day, total for all of Group I was found to 

be 375. This has a mean raw score of 37.50 with a standard 

deviation of 31.27 and a standard error of the mean equal to 

19.89. 

Similarly, Group II, made a total of 590 requests 

over a three-day period, resulting in a mean total of 59. 

Standard deviation was calculated to be 29.06, and standard 

error of the mean was 9.19. These data are illustrated in 

Table 8. 

Group 

I 

TABLE 8 

STATISTICAL SUMi\1.ARY, VITAL SIGN DISPLAY 
REQUESTS (NURSING CONFIDENCE) 

Sum Mean 

375 37.50 

Standard 
Deviation 

31.27 

S.E.M. 

9.89 

t* 

2.17 

II 590 59.00 29.06 9.19 

*P<.05, with 9df, t = 1.833 

Statistical Analysis 

Determination of the difference in nurses• 

confidence brought about by the experimental teaching 

sequence was made by subjecting the mean scores of each 

group to a one-sided t-test. The null hypothesis was a 

third derivative of that stated on page 6, and reads as 
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follows: a well-structured teaching program will have no 

effect on nurses' confidence in the reliability of computer

monitored vital signs, and therefore will not increase 

utilization of computer-generated output. 

Results of statistical analysis are seen in table 8 

above. With nine degrees of freedom,: the critical value of 

tat the 0.05 level of significance is 1.833. Comparison of 

these two groups, the distribution of which is remarkably 

similar, resulted in at-statistic of 2.17. As this exceeds 

the critical value required, the null hypothesis can be 

rejected. 

Discussion 

The results of this third study parameter, nursing 

confidence, were better defined that were those of either 

nursing attitudes or nursing adaptation. The technique 

employed (direct count by the computer of individual display 

requests) was very straightforward, and allowed little room 

for latitude; observer bias was not a consideration. No 

attempt was made at normalizing the display requests (that 

is, examining a per-day mean rather than a three-day total). 

This was because most subjects' per-day totals fell into the 

same general range. In those four instances where this was 

not the case, the range was so wide that it was felt a mean 

would not have been representative of the subject's true 
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usage of the computer. Subject number eleven (see table 7, 

page 77) provides an excellent example of this; her totals 

for days one and three were very high, while on day two she 

made very few requests. 

Rejection of the null hypothesis leads one to the 

conclusion that subjects . exposed to the experimental teach

ing sequence developed greater confidence in a computer's 

electronic monitoripg capabilities than did control sub

jects who did not receive such instruction. It is not dif

ficult to understand the possible reasons behind such a 

finding. The intensive-care nurse is a very busy member of 

the post-surgical team. She must perform one task after 

another while constantly reassessing her patient's physical 

situation and being prepared to alert the physician at the 

first sign of impenqing difficulty. This is so stressful a 

situation that the nurse is frequently pressured to do more 

than she has time to do effectively. The computer, by 

relieving her of the repetitive task of taking vital signs, 

. and by displaying trends which can aid her decision-making, 

offers a means by which a certain amount of pressure may be 

removed. Yet, on the other hand, the nurse feels total 

responsibility for the physical welfare of her patient; and 

it is a rare ICU nurse who, when presented with choosing 

between her patient's safety and her own lessened workload, 

will opt for the lessened workload. It therefore becomes 
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imperative to convince the nurse that the labor-saving 

device in question is indeed reliable~ Second, as one is 

naturally somewhat threatened by new and sophisticated 

equipment, any element of fear must be reduced. The teach

ing program was designed to present all aspects of elec

tronic monitoring in programmed form, and the act of 

utilizing the program, in itself, provided fear-reducing 

exposure to the computer terminal. 

Summary 

Two of the factors which were examined in this study 

proved to be significantly affected by exposure of the sub

jects to~ teaching sequence designed to orient ICU nurses 

positively toward a new computer system. 

Nurses' attitudes toward computers were found to 

become slightly more positive by simply exposing them to 

the system and allowing them to become accustomed to it, or 

to reject it, at will. The computerized teaching program 

plus unstructured informal teaching, however, produced a much 

more positive change in the attitudes of a similar group of 

experimental nurses. These attitudes appear little affected 

by the independent variables age, past and present experience, 

and educational background. The small sample utilized could 

have played a role in the outcome, however, as prior studies 

have indicated that these same independent variables did 



82 

have an effect on the attitudes of a much larger population 

of nurses. 

The second area affected by the teaching sequence was 

that of nursing confidence in the monitoring system, and 

these results were the most striking of all. It was found 

that experimental subjects utilized the computer's monitor

ing capabilities more than one and one-half times as fre

quently as did control subjects. 

While attitude positivity and confidence both 

increased significantly, post-exposure, in the experimental 

group, on a per-subject basis, a somewhat paradoxical trend 

soon became evident. Those experimental subjects who used 

the computer enthusiastically during the study (i.e., whose 

confidence index was high) underwent a relatively small 

attitude change. Cqnversely, two subjects who used it 

infrequently registered a large attitude progression. This 

trend was less marked but still in evidence among the control 

group, the most obvious example of which was that the subject 

with the greatest attitude increase was the same girl who 

made no display requests at all from the monitoring computer. 

This finding could indicate that use of equipment reduces any 

mystery inherent in it, and that the subject familiar with a 

computer is likely to view it less as an infallible entity 

and more as a helpful tool which is only as "smart" as its 

programmers. This lends indirect support to the 
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investigator's feeling that education of the computer user 

greatly enhances the computer's realistic value. 

The third parameter examined was that of manual 

adaptation to computer use. Interpretation of this data 

proved a complex task, as multiple variables could not be 

controlled and undoubted~y influenced the results. Utiliz

ing the criterion of time required to input data into the 

charting system, no difference was found between those sub

jects exposed to the teaching program and those who were not. 

In view of the many problems with obtaining and comparing the 

values themselves, however, this investigator feels that 

input times were not a valid criterion, and that the 

results obtained do not accurately reflect any impact of 

the teaching program on experimental subjects. 



CHAPTER· V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary 

The • purpose of tpis study was to determine the 

effect, if any, of a structured teaching program on the 

behavior of ICU nurses toward a computer system. This 

investigation took place in a 1,000 bed non-profit teach-

ing hospital in the southe,r:n United , .States. A sample of 

twenty nurses was selected in. conformance with established 

criteria, and randomly assigned to either a control or expe~

imental group. Two hypotheses were tested. The first was 

that nurses will demonstrate more positive attitudes toward 

computers as they become increasingly familiar with them; 

the second hypothesis was that a well-organized teaching 

program incorporating several proven techniques will increase 

both the speed and the degree of attitude progression and 

acceptance behavior. 

The nurses assigned to the control group received 

only that introductory information ordinarily given by the 

computer-development staff, as well as a two week period 

during which there was opportunity to practice and become 

familiar with the system. The experimental subjects were 
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exposed to a teaching sequence consisting of introductory 

information; a computerized instructional program dealing 

with the advantages of mechanized monitoring; and spontan

eous, supportive bedside teaching during the two-week 

practice period. A questionnaire designed to measure 

attitudes toward computers was administered to the subjects 

of each group before and after participation in the study. 

Nursing adaptation (the subject's ability to manually enter 

data into the system) was evaluated using a computer program 

designed to record the frequency and duration of all input 

transactions. Nursing confidence (the ~ubject's faith in 

the validity of electronically-monitored vital signs) was 

examined using a computer program which recorded the fre

quency of vital-sign display requests by the nurse. 

Conclusions 

It was found that the attitudes of control subjects 

toward computers did not improve significantly following 

routine teaching and a self-directed familiarization period. 

This contradicts the findings of prior investigators doing 

similar studies, and may be a partial result of the rela-

tively small sample size. Experimental subjects, however, 

demonstrated attitude progression significant to the .05 

level. This improvement is attributable to effective 

instruction made possible by the teaching sequence, as 
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demographic variables such as age, experience, and education 

had no apparent effect upon computer attitudes. -

There was negligible difference between the two 

groups in terms of nursing adaptation to the computer, 

although in retrospect it was felt that the measurement tool 

utilized here was almost certainly invalid. Confidence in 

the reliability of the com~uter system, finally, was demon

strated to be much higher among the experimental than among 

the control subjects. 

It is concluded that an organized teaching program 

measurably diminished nursing resistance to this complex 

computer system. This study indicates that the vital ele

ment in accomplishing this goal is fear reduction. The 

instructional sequence dealt with this by incorporating 

active nursing participation into learning about the 

computer system, and by providing ongoing support from the 

teaching figures. 

Recommendations 

Computers are proliferating in critical-care areas 

all over the country, yet many such costly systems fall 

rapidly into disuse for want of acceptance by nursing staff. 

Given that the computer system itself is well-designed and 

applicable to the specific environment, nurses can certainly 

be convinced to take advantage of the very real advantages 
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offered by such sophisticated electronic tools. However, 

further nursing research in refining and improving instruc- · 

tional techniques, as well as instruments for measuring the 

effectiveness of these techniques, is necessary. 

The following recommendations are offered: 

1. Replication of this study using a larger sample 

size, males as well as females. 

2. Development of an objective instrument to 

measure adaptation, instead of using data input times. 

3. Conduction of similar studies in critical-care 

areas which have several beds with computerized monitoring 

capabilities. Staff contacts with the equipment would then 

become more frequent, and teaching would take on a new 

dimension with the additional exposure afforded each nurse. 
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APPENDIX 1 

COMPUTER QUESTIONNAIRE* 

Disaoree: Aoree: 
(1) 
.µ 
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0 (1) tJl 
~ ro ·M 
.µ 0 r-1 
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1. Computers may be crucial to a 1. 
successful international arms
control inspection program. 

2. It is extremely difficult to 2. 
evaluate and check the adequacy 
of many computer results in 
many complex problems. 

3. Computers work so fast that when 3. 
a person is using a computer he 
doesn't have enough time to 
think through what is really 
going on. 

4. The country would be better if 
computers were dictating our 
economic policy. 

5. The use of the computers by 
scientists and researchers 
does not limit or determine 
their research thinking but 
only accelerates research 
results. 

6. Human checks on computer results 
will soon be inefficient and 
unne·cessary. 

4. 

5. 

6. 

(1) 
.µ 

.p ro 
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*Note: This questionnaire is used with the permission of 
The Institute of Living, Hartford, Connecticut. 

91 



92 

7. Computers used in a personnel 
capacity would hire and fire 
objectively and therefore with 
more productive efficiency than 
management or personnel direc
tors. 

8. The use of computers by 
scientists and researchers often 
clouds and confuses investigators 
by giving them too much useless 
data. 

9. People place more value on con
clusions arrived at by human 
evaluati.on than by computer 
analysis. 

10. Use of computers in "war games 11 

is an effective means of deter
mining our military budget needs. 

11. The increasing effectiveness and 
use of computers and other such 
machines will free man to use his 
special "human 11 capacities. 

12. It is best that computers make the 
little decisions, but humans should 
make the really important ones. 

13. Computers, with their objectivity, 
can solve most ethical problems 
better than man, with his sub
jectivity. 

14. People using computers may get so 
carried away with what the com
puter can do that they lose sight 
of real problems. 

isaoree: 
Q) 
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II 
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l 4. 
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15. One of the major values of the 
computer is that it does away 
with human inefficiency. 

16. Computers will in the near future 
be capable of learning as well as 
humans do now. 

17. Computers free management from 
petty distractions permitting 
more effective overall control 
by humans. 

18. It is probable, knowing what we 
know of human nature, that com
puters will be used selfishly 
rather than for the good of all 
men. 

19. The government must turn to com
puters to handle many of its major 
problems simply because the data 
involved are so complex that only 
machines can provide timely action. 

20. The more machinelike a person is 
the more he can be depended upon 
by others. 

21. Most courts of law could be more 
efficiently and justly conducted 
with a computer as the judge and/ 
or jury. 

22. The capabilities and potentiali
ties of computers are unlimited. 

23. It is necessary that humans rather 
than computers make decisions 
regarding the affairs of humans. 
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24. I would feel · considerably more 
secure if mil~tary defense activ
ity on both sides of the iron 
curtain were completely con
trolled by computers. 

25. The increasing use of the computer 
in government can only result in 
the citizen becoming less knowledg
able of governmental functioning. 

26. Computers may be taught to perform 
creative feats never before accom
plished either by the teacher or 
any other human. 

27. Computer-scientists should become 
more and more important to our 
society. 

28. Computers can too easily be used 
as a scapegoat, permitting indi
viduals to avoid personal responsi
bility. 

29. Computers are not very useful in 
understanding or predicting 
individual behavior. 

30. The problems of our world are 
becoming so complex that rapid 
computer solutions are required 
for survival. 

31. The fact that men can simulate 
complex scientific experiments 
on the computer is so useful to 
mankind as to make up for any 
problems computers may cause. 
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32. Computers may now still be in man's 
control, but this state of affairs 
will not continue far into the 
future. 

33. Computers should be used for most 
diagnoses now performed by medi
cal doctors. 

34. If war is ever declared it should 
not be done by people, but by the 
precise and . objective processing 
of a computer. 

35. With the advent of computers, the 
idea of the individual may be 
completely swallowed up in 

· statistics. 
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APPENDIX 2 

INITIAL ORIENTATION--EXPERIMENTAL AND CONTROL SUBJECTS 

I. General scope of plans for this ICU computer include 

the following: 

A. A computer system is intended to do any necessary 

arithmetic computations, relieve nurses of repeti

tive tasks, and make the nurse's load lighter. 

B. This computer has provisions for entering charting 

material--it can eventually eliminate the need for 

handwritten notes. 

c. It also provides automated total patient monitoring, 

thus eliminating the need for frequent vital signs. 

D. Future plans include automated lab data entries, 

automatic hourly urine determinations, total EKG 

analysis, automatic blood and drug administration. 

E. Suggestions from participating nurses are vital; 

how useful the machine becomes will depend on your 

help and feedback. 

II. The ICU computer system has multiple components. 

Learners are given a tour of equipment and the com

puterized unit, with demonstrations of the following 

equipment: 

A. Bedside Hewlitt-Packard monitor 
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B. Overhead video mechanism: the display screen 

c. Terminal keyboard and screen: the data entry 

mechanism 

D. Adjoining computer room: PDP 12 preprocessors, 

extra keyboard, printout machine 

E. Fourth floor computer labs 

F. Monitor inquiry station (PDP 12) 

G. Charting system (PDP 9) 

III. Monitoring System (PDP 12's) 

A. Parameters available include: heart rate, PVC 

detection, central venous pressure, peripheral 

resistance, temperature, systolic and diastolic 

blood pressure, cardiac output, stroke volume, and 

ejection time. 

B. One vital feature is that continuous updating is 

effected at four-millisecond intervals; in few 

oth~r places is this done. 

c. Retrieval procedures include the following: 

1. Calling displays; proper key sequence; time 

intervals available for display (15 minutes, 

3 hours, and 24 hours) 

2. Key sequence for changing scheduled display 

3. EKG memory loop and explanation of pattern 
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IV. Charting System (PDP 9) 

A. Follow the computer's instructions; if the user is 

unsure of next move, type a question mark, and 

alternatives will be displayed. 

B. Multiple options are available. 

c. 11 E·scape 11 
. . key is used to terminate each entry. 

D. Bed number is used as the reference for patient 

cataloguing. 

· E. During admission procedure, the nurse enters a 

patient onto the system by supplying name, age, 

diagnosis, and so forth. 

F. Retrieval mechanism for previously entered data 

follows this sequence: type bed number-->receive 

option list display-->type option number followed 

by "R". 

G. Entry mechanism for new data follows this sequence: 

type bed number-->receive option list-->select any 

of the following options: 

1. Lab data (flow sheet): select single entry; 

multiple entry, or "retrieve". 

2. Fluid input options include: start solution, 

stop solution, start medications, drip rate 

projections and status of all bottles in prog

ress, current Intake and Output status (totalst 

or II retrieve" . 
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3. Fluid output: nurse must enter date, time, 

source and amount of output. 

4. Shift intake and output totals: all currently 

infusing fluids are l~sted; nurse supplies 

amounts remaining in bottles; shift totals are 

calculated and at 7 AM 24-hour totals are 

printed. 

5. Medications: nurse enters date and time, name 

of medications, dosage, route of administration. 

6. Treatments: nurse enters date and time, type 

of treatment, any pertinent comment. 

7. Nurse's notes: 

a) Vital signs are requested in the following 

order: blood pressure, heart rate, respira

tory rate, temperature, central venous 

pressure, urine output, and chest drainage. 

b) Remarks are entered as freeform typing. 

H. Printouts can be requested for any or all of 

charted records. These are obtained from print

out terminal in adjacent computer room. 



APPENDIX 3 

SPONTANEOUS TEACHING--EXPERIMENTAL SUBJECTS 

I. Answer learner's questions; elaborate if possible. 

II. Advantages of computerized nursing care include the 

following: 

A. It saves time and work. 

B. It will not elm.ri:dnate jobs. 

c. It is more efficient; helps accomplish more work 

in less time; will help get nurses back to the 

bedside. 

D. It is a brand-new tool for all participants to 

help mola; it should be viewed as an experiment; 

feedback is solicited. 

III. Points to stress are that: 

A. Enthusiasm is contagious. If you like the system, 

share_your feelings. 

B. If there is a feature of the equipment or the 

programs that isn't desire·a.hle, tell the computer 

personnel, as there's much that can be done to cor

rect it. 

IV. Available miscellaneous options (listed by title) 

include the following: 
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A. GTTS: Drip-rate calculator 

B. Mand C: Mailbox and complaint department 

C. T and D: Time and date 

D. WHO: Patients actively listed on system 

V. Appreciation of the monitoring system is promoted by 

discussing all a~~ilable monitored parameters, and 

stressing the importance of watching trends. 

A. Implications of cardiac output, stroke volume, 

ejection time, and peripheral resistance are 

multiple. 

B. CVP measurement by computer instead of conventional 

manometer has problems as well as advantages. 

c. EKG alarms will be reliable if proper lead settings 

and pacemater rates are entered, and artifact is 

tended to. 

D. EKG memory loop is present. 

VI. Computerization in certain other hospitals is progres

sive; future plans are more sophisticated still. 

A. Exemplary systems in operation include Pacific 

Medical Center in San Francisco and University of 

Alabama. 

B. Automated infusions, pharmacy and x-ray ordering, 

and respiratory monitoring are all possible at 

present. 
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C. Amusing incidents ("humanizing" touches) should 

be mentioned. 

D. It is important to view everyone's part as an 

individual contribution. Learners shouldn't fear 

the computer; it's only as good as the programmers 

and users who have developed it. (System users 

must be included in development.) 



APPENDIX 4 

COMPUTERIZED SELF-INSTRUCTIONAL PROGRAM 

R: Learner's response 

P: Progress to frame · indicated 

Frame 1 

The basic monitoring system for the intensive care 
unit has been, and will continue to be, skilled nurses in 
constant attendance at the bedside. However, the continuing 
scarcity of nurses, combined with ever-expanding technology, 
has given impetus to the development of monitoring devices 
advanced enough to allow one nurse to follow several 
patients simultaneously, and safely. 

Frame 2 

The computer system (i.e. me) now being developed in 
FICU _ is an extremely sophisticated monitoring tool. For 
instance, I am one of the few ICU computers in the country 
which is continuously updating its data. Think a minute. 
When your're taking care of a patient who's really critical, 
how often do you reasses his vital signs? 

Rl: Every minute 
R2: Every five minutes 
R3: Every ten minutes 
R4: Every fifteen minutes 

Pl: 3 
P2: 3 
P3: 3 
P4: 3 

Frame 3 

If you're like most people, in between meds and 
treatments and doctor's visits, once every fifteen minutes 
is about all you can manage. But what if your patient's 
blood pressure is good when you take it at 4:15, and it 
drops tremendously at 4:18? 
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Until his EKG and clinical status change, you won't 
even know he's in trouble! 

Pl: 4 

Frame 4 

Okay, nurse, my purpose is to prevent that very 
occurrence. I remeasure vital signs at one-second{!!) 
intervals, and I never miss a thing. I can't turn my back 
on the patient for an instant. Unlike you, who must con
stantly juggle different tasks, I have only one function: 
to keep continuous track of everything regarding the patien~ 
and to let you know when something's wrong. 

I'll take a lot of repetitive tasks off your hands 
(ever get sick of pumping up that cuff all the time?) if 
you'll only let me. 

Pl: 5 

Frame 5 

But can my measurements really be trusted? That's 
what this instructional program is designed to examine. 

Pl: 6 

Frame 6 

Based on your knowledge so far, 
am I capable of monitoring? 

how many parameters 

Rl: Heart -rate, BP, CVP, rectal temperature, EKG 
R2: HR, BP, CVP, respiratory variables, EKG, temperature 
R3: HR, CVP, BP, temperature, cardiac output, ejection time, 

peripheral resistance 

Pl: 7 
P2: 8 
P3: 9 

Frame 7 

correct. From these five monitored values are 
derived the calculated values for cardiac output, ejection 
time and peripheral resistance. Within the very near 

, 1 " . future, plans are that "yours tru Y w1ll be able to mea-
sure hourly urine output automatically, respiratory 
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variables, and perhaps carry out automated IV infusion. 
One ICU computer, in San Francisco, monitors and calculates 
a total of 45 variables! Nothing gets by that machine. 
Likewise, this one can do as much as imagination can suggest. 
All I need is a little motivation. 

Pl: 10 

Frame 8 

Almost right. I monitor everytbing but the 
respiratory variables (as blood gases, airway resistance, 
respiratory rate, etc.). And within the near future, those 
will be included also. One ICU computer, in San Francisco, 
monitors and calculates a total of 45 variables! Nothing 
gets by that machine! 

Pl: 10 

Frame 9 

Almost. right. I . do display all of these variables-
but they're . not all moni~ored. T~e last thiee are mathemat
ical calculations .derived from EKG .and the blood pressure 
waveform. They can tell you a lot about your patient's 
condition that you'd never know from cuff blood pressures! 

Pl: 1.0 

Frame 10 

counting heart-rate is usually a matter of grasping 
the patient's wrist and listening to hii heart for a minute 
(more often, it's like 15 seconds x 4. Right?)--trying 
to shut out interruptions long enough to ke~p from losing 
count, and then remembering the resultant figure long 
enough to g~t it on paper. Okay, how do you suppose 
computers measure heart-rate? 

Rl: Via the EKG 
R2: Via the blood-pressure tracings 
R3i By using an arterial pulse-meter 

Pl: 11 
P2: 12 
P3: 13 
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Frame 11 

Correct. The FICO computer ( _PDP-12) is an R-wave 
detector. I scan the -EKG throughout each 1-minute period, 
and total the number of R~waves which occur within that time. 
This system doesn't use an arterial pulsemeter, nor does it 
count rate from the pressure tracing. In other words, the 
rate I give you is apical-, not radial. However, I do have 
the capability to recognize artifact and PVC's; do if you 
want a radial rate, · in: mostcases it can-be approximated by 
subtracting the minute's PVC count from the same minute's 
heart rate. 

Pl: 14 

Frame 12 

No one has yet devised any good, practical way to 
count heart rate from the arterial waveform. Sometimes it 
would be helpful if there were such an option, as it would 
give us the patient's radial rate; but other times having 
just the radial rate worild _ be _a handicap (as in erratic 
patterns such as atrial fib, PVC's, etc.). In those cases, 
you need the apical rate as well. Consequently, most mon
itors and computers work from the EKG, and either count 
R-waves throughout a given time interval, or they count R-R 
intervals. "Yours Truly" is an R-wave· detector, and obvi
ously, the rate I display is apical, not radial. 

Pl: 14 

Frame 13 

Nope. The term "arterial pulse-meter" is usually 
reserved for an apparatus whi~h attaches to the finger or 
toe, and physically counts the pulses which it detects. 
This computer doesn't use a pulse-meter, as the pulse-meter's 
obvious.drawback is that it can only count good, perfused 
heartbeats. If the apical rate were different from the 
radial (as in atrial fib, PVC' s, etc.) a pulse-meter would 
be of little use. So·--most monitors and computers work 
from the EKG, and either detect R-waves, or measure R-R 
intervals. "Yours Truly" is an R-wave detector. 

Pl: 14 



107 

Frame 14 

If some counting devices detect R-waves directly, 
and some detect R-R intervals, would you expect any signifi
cant difference in the reliability of the results produced 
by each? 

Rl: No--A pulse is a pulse, no matter how it is counted 
R2: Yes, because R-R intervals are so variable 
R3: I give up--don't know enough about the subject yet 

Pl: 15 
P2: 16 
P3: 17 

Frame 15 

You lose! Sometimes there's a huge difference. 
An R-wave detector, such as my~elf, simply counts all the 
R-waves it findi during a minute's time; and displays the 
result. The big Hewl_itt-Packard _ monitor is an R-R interval 
detector; it scans the interval between each beat, and 
decides how many identical intervals will occur within a 
minute. With regular patterns, this is okay, but in erratic 
rhythms like atrial fib, the R-R interval varies from beat 
to beat, ~nd. so the proJected pulse count will vary wildly. 
R-wave detectors ignore rhythm completely, and look just at 
frequency of occurrence. 

Pl: 18 

Frame 16 

Correct. In some cases, there's a huge difference. 
An R-wave detector, such as myself, simply counts all the 
R-waves it finds during a minute's time, and totals them. 
An R-R interval detector, such as the big Hewlitt-Packard 
monitor, scans the interval between each beat, and decides 
how many identical intervals will occur in a 1-minute 
period. With regular rhythms, this is okay. But in 
erratic rhythms like atrial fib, the R~R interval will vary 
wildly from beat to beat--thu·s the projected pulse "count" 
will also. The R-wave detector ignores rhythm, and just 
considers frequency. Therefore, it's more consistent. 

Pl: 18 
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Frame 17 

Chicken!! #2 was the correct answer. In some cases 
there's a huge difference. An R-wave detector, such as this 
machine, simply finds and totals all the QRS complexes 
occurring within a I-minute period. R-R interval detectors, 
like the big Hewlitt-Packard monitor, scan the space between 
each beat, and decide how many identical intervals should 
occur in the next minute. In normal patterns this is OK, 
but in erratic rhythms like atrial fib, . the pulse count will 
vary each time an interval changes, whlch is constantly. 
Thus the pulse "count" is really just a projection. An 
R-wave detector really counts, and is thus -more accurat~. 

Pl: 18 

Frame 18 

EKG and "Inte.rference" alarms are usually quite 
accurate. Whereas any ordinary ratemeter would interpret 
all apparent R-waves (i.e. artifact and PVC's) as actual 
beats -I am capable of distinguishing what they really are, 
and displaying appropriate alarms. When the alarms are in
accurate, however, it's often not my fault. As the nurse at 
the bedside, when you see "excessive interference" or "low 
amplitude", whether or not you feel they are appropriate 
at the present time, what action should you take? 

Rl: Check electrodes, readjust amplitude, change leads, 
etcetera 

R2: Disregard it, as the alarms are just a nuisance anyway 
R3: Note the problem and time, then get the computer people 

to fix it 

Pl: 19 
P2: 20 
P3: 21 

Frame 19 

Correct. Obviously, the most brilliant computer 
won't give accurate results if it's not receiving accurate 
information--and that's up to you nurses to provide! My 
system has built-in circuitry to screen 60-cycleiriterferencij, 
so any showing up on the H-P screen shouldn't show up on me. 
However, amplitudes that are too high or too low,. T-waves so 
high they're being seen as PVC's, loose electrodes, or 
excessive muscle movement will all cause alarms, and you 
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should fix them. If you've tried it all and my alarms are 
still hopelessly wierd, call ext. 1285, and/or tell the 
"complaint department". 

Pl: 22 

Frame 20 

Skeptic. All this machine wants is a little trust, 
and it'll be a slave to your almost every command. (Blow 
in my ear and I'll .• etc .. etc!) If input is accurate, out
put will be too; it's as simple as that. And by paying 
attention to the "noise" alarms, you can allow me the chance 
to always be watching for those PVC's, or whatever, that 
you might miss when your back is turned. 60-cycle inter
ference is not usually a problem; but amplitudes that are 
too high or too low; T-waves so high they're being seen as 
PVC's, loose electrodes, or excess movement will all cause 
alarms, and you should fix them. 

Pl: 22 

Frame 21 

Well, okay. But only as a last resort, the source 
of the alarm is usually something you can, and should, 
correct by yourself. In other words, number 1 was •.. 

Pl: 19 

Frame 22 

My 17 frequent PVC" and "bigeminy" alarms are also 
reliable a great percentage of the time, and they're far 
more reliable today than they were six months ago. That 
is because this machine now classifies a beat as a PVC only 
after it fits much more stringent criteria than were required 
previously. As much as possible, I try to imitate the paths 
your own mind would take in trying to decide how to label a 
particular beat. Which factors do you consider when looking 
at possible PVC's? 

Rl: Height, width (QRS duration), degree of prematurity 
R2: Height, total area, degree of prematurity, QRS duration 
deviation from baseline 

Pl: 23 
· P2: 24 
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Frame 23 

Correct answer should have been number _2 ••. 

Pl: 26 

Frame 24 

Right. (Would it be a compliment if I . told you your 
human mind seems to be performing as well as my circuits??) 
You see ••. 

Pl:26 

Frame 25 

Taking blood pressures by cuff is the time-honored 
counterpart of counting pulses by hand. Even though fresh 
surgical patients in srcu all have arterial lines and blood 
pressure monitors, one frequently sees nurses resorting to 
habit and taking cuff pressures as often as if that were the 
only way to get an accurate measurement. What's your re
action to this practice? 

Rl: Given a choice between taking a cuff pressure and reading 
the monitor, I'd use the monitor 
R2: I'd rather use the cuff, it may be more inconvenient, 
but it's far more reliable 

Pl: 27 
Pl: 28 

Frame 26 

I really don't classify just any old beat as a PVC. 
A possible PVC must be markedly higher, of longer duration, 
at least 1/16 more premature than a regular-interval beat, 
have a greater total area, and possess a significantly dif~ . 
ferent polarity (deviate farther from the baseline) than a 
normal beat. Therefore, when you see a beat classified as 
"P", yeti can be fairly certain that it really is a PVC, un
less you're not certain that the EKG input is accurate. Is 
the pacer rate correct? The electrodes on properly? The 
amplitude adjusted? If not, try to fix it! 

Pl: 25 
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Frame 27 

Wise choice. One cuff pressure at the beginning of 
the shift is really all you need as a baseline. In case 
your line damps out, so many factors affect the accuracy of 
the cuff pressure--cuff size, positioning of the inflatable 
bladder, arm circumfer~nce,. and observer bias--that at best 
cuff pressures are questionable. . Furthermore, research has' 
shown that even .in normal subjects, . cuff pressures under
estimate systolic levels by 8 mm. Hg., and diastolic levels 
by 10 mm. Hg. In most cases, intra-arterial pressures are 
the only true B.P. 's. 

Pl: 29 

Frame 28 

Do you really believe cuff pressures are more 
reliable? Because unless the arterial catheter is damped, 
or something very strange is occurring~ it has been proved 
time and time again that cuff pressures are far less accurate 
than monitor pressures. So many factors affect the accuracy 
of the cuff B.P.--cuff size, positioning of the inflatable 
bladder, arm circumference, and observer bias--that these 
values are at best questionable. Research has shown that 
even · in normal subjects, cuff B.P. underestimates true 
systolic by 8 mm. Hg., and true diastolic by 10 . mm. Hg. 

Pl: 29 

Frame 29 

It's a fact that these small physiological differences 
will always exist, even in normal patients, and that the 
arterial value more nearly represents the truth. 

What would you expect to happen as a patient's blood 
pressure falls? With hypotension, will the cuff pressure get 
closer or farther away from the displayed monitor pressure? 
(Assume that the arterial line isn't damped, and that you 
have a good pressure tracing.) 

Rl: The cuff value will become more and more inaccurate as 
hypotension increases 

R2: Falling (or rising) blood pressure will have little 
effect on the accuracy of cuff pressures 

Pl: 30 
· P2: 31 
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Frame 30 

Okay. Sample these facts. In any case of 
circulatory shock and/or hypotension, the differences be
tween cuff and monitor values average 33 mm. Hg. This 
is because, obviously, the periphery vasoconstricts as a 
physiologic effort to increase blood flow to vital organs, 
and as this vasoconstriction occurs, increased arterial wall 
stiffness and decreased stroke volume prevent the no.rmal 
production of Korotkoff sounds, (which are the · beats you 
hear when taking the blood presstire}. So conceivably, a 
patient in shock could have a normal intra-arterial pressure 
despite an absent or reduced cuff B.P.-it happens more often 
than you think! 

Pl: 32 

Frame 31 

No--it has a tremendous effect--maybe I can show 
you why. 

Pl: 30 

Frame 32 

In fact, one researcher studied a large number of 
patients in shock, and found that with very high levels of 
peripheral resistance (which I just happen to have the capa
bility to measure!), cuff pressures can underestimate systo~ 
lie values by as much as 64.1 mm. Hg. Diastolic values are 
_always overestimated, thereby producing a really faulty 
pulse pressure (pulse pressure is the difference between 
systolic and diastolic measurements}. 

Pl: 33 

Frame 33 

Let's suppose that your hypotensive patient has 
recovered, and in f~ct, is now becoming quite hypertensive. 
Would you expect that the cuff values will get closer and 
closer to the truth as his pressure rises? · 

Rl: Yes--if low B.P.'s obscure Korotkoff sounds, high B.P.'s 
should amplify them 

R2: Probably not; cuff pressures are unreliable in any but 
relatively normal patients 

R3: Don't know--please explain 



Pl: 34 
P2: 34 
P3: 34 

Frame 34 
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The truth is, as B.P. rises to hypertensive levels,_. . 
cuff pressure falls farther behind catheter values. Con
sequently, _the only time~ one can really depent on sphygmo
manometry are A) when there's no alternative (i.e. a ; 
well-functioning arterial line), or B) when your patient is 
relatively normal and not subject fo any sudden or serious 
changes. 

Perhaps these·conditions are fine for a dermatology 
clinic or the school-nurse's office--but do they really have 
any place in the dynamic environment of a critical-care unit? 

Pl: 35 

Frame 35 

Several forces (including intrathoracic and. 
intra-abdominal pressure,. myocardial competence, blood 
volume, arterial blood pressure, and muscular contraction) 
have some affect on central venous pressure. But which 
would you expect t6 be the primary determining factor in 
the CVP at any given time? . 

Rl: Blood volume 
R2: Intra-thoracic and intra-abdominal pressure 
R3: Myocardial competence 
R4: Arterial pressure 

Pl: 36 
P2: 36 
P3: 36 
P4: 36 

Frame 36 

There is some controversy on the subject~ but most 
authors state that the competence of the myocardium is the 
most important force at any one time. If the blood volume 
is constant, and CVP rises, it's an indication that the pump 
itself is decreasing in efficiency. By contrast, in de
creased blood volume (or increased vascular compartment), AP 
will reflect the decreased volume before CVP manifests it. 
CVP drops only after arterial pressure has fallen. (That 
is, unless hemorrhage or volume loss was extremely rapid). 



Pl: 37 

Frame 37 
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The measurement of CVP is valuable, not as an end in 
itself, but for what it can tell you when combined with 
other parameters. You've always had AP, CVP, and urine out
puts; now I am presenting you with a measurement also for 
cardiac output. What is cardiac output? 

Rl: The product of heart rate and stroke volume {HR x SV) 
R2: The amount of blood ejected from- the heart at each beat 
R3: Blood pressure in the aorta 

Pl: 38 
P2: 38 
P3: 38 

Frame 38 

Cardiac output is the product obtained by multiplying 
heart rate by stroke volume (the volume of blood ejected from 
the heart at each beat). It thus gives you a measure of 
cardiac function in liters per minute, taking into account 
ejection time (contractility) of. the cardiac muscle. While 
the resultant figures are relative calculations, not absolu~ 
measurements, it is very useful to watch the trends which 
they form. 

Pl: 39 

Frame 39 

For example:--If cardiac output and arterial pressure 
fall at the same time that CVP is rising, it usually indi
cates decreased myocardial efficiency. 
--If cardiac output rises as CVP remains stable, or even 
falls, one might assume increased myocardial efficiency. 
--If, however, all 3 measurements fall together; it probably 
indicates volume depletion. _ 
--Note: Best not to shove these generalizations down the 
doctor's throat until you've thought them out well in each 
particular case! 

Pl: 40 
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Frame 40 

What might you suspect, and what treatment would the 
doctor institute,, if arterial pressure, urine output, CVP, 
and cardiac output all drift severelj do~nward within the 
hour after the patient returns from surgery? (Assuming 
there's no obvious volume loss)? 

Rl: Tamponade~-strip the chest tubes vigorously 
R2: He's bleeding into his abdomen--put down an NG tube 
R3: Hypovolemia--he needs volume replacement 
R4: The heart is simply failing--turn down the IV's and give 

Aramine 

Pl: 41 
P2: 42 
P3: 43 
P4: 44 

Frame 41 

Now, think a minute! If the patient was tamponading, 
would his CVP really fall_? In tamponade, the heart becomes 
more and more inhibited by the. engorged pericardium--pumps 
less and less of the blood presented to it--and the excess 
dams up in the central veins, producing, of course (you 
dummy) a rising CVP. Now . read on. 

Pl: 43 

Frame 42 

Could be--but what could cause that to happen? 
Barring a punctured stomach wall or perforated ulcer, or 
some other unlikely circumstance, one doesn't usually see 
gastric blood in a fresh postop cardiac patient. And be
sides, a GI system containing enough blood to make the 
patient hypovolemic would probably produce pressure on the 
central veins--in which case, you'd see a rising CVP. Read 
on! 

Pl: 43 

Frame 43 

Indeed~ This man's problem is most likely 
hypovolemia. If he's not actually losing blood anywhere, 
you might strongly suspect that his periphery is dilating 

-sufficiently to require additional fluid (if he's been back 
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an hour or so, he's maybe just warming , up!). Some writers 
feel that volume replacement can be carried out vigorously 
as long as CVP remains under 15 ems.; and here I can come in 
very handy. I can keep simultaneous track of AP, CVP, co, 
fluid loss from all sources,~-and of your IV infusion rates-
so that you always know where you stand, volume-wise. Try 
me! 

Pl: 45 

Frame 44 

Now, think a minute. If the patient's heart was 
simply failing, would his CVP really fall? With decreased 
contractile force~ the heart becomes less and less able to 
handle the blood presented to it--the excess blood begins to 
dam up in the central veins--and produces, you dummy, a ris
ing CVP! Okay, read on! 

Pl: 43 

Prame 45 

I've.heard rumors that many of you don't trust the 
CVP readings taken from the monitor. Well, I just wanted to 
make sure that you realize that I'm not the monitor! I only 
borrow the signals that are fed into him--but I interpret 
them differently (and more reliably). Just because you don't 
trust the bouncing numbers that he spews forth, don't ne
glect me as well! Mechanical CVP's do work--do you want to 
hear some reasons why? 

Rl: Yes 
R2: No 
R3: Don't know 

Pl: 46 
P2: 47 
P3: 46 

Frame 46 

Okay: First, I'll have to admit that most femoral 
lines are shorter than I'd like: Instead of ending next to 
the right atrium, they terminate somewhere in the abdominal 
part of the vena cava, so you don't get a true "central" 
venous pressure. Even so (check it out sometime) the two 
measurements will only vary by 1-2 ems. of water. Second, 
the patient must be flat when you take the readings, in sub
clavian lines with water manometers. 
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It doesn't matter quite so much, but with femoral 
lines, any amount of elevation to the patient's top half 
will increase the hydro~tatici pressure exerted backward on 
the fluid column. This raises pressure on the transducer, 
and the reading rises. 

Pl: 48 

Frame 47 

Tough--You have to listen anyway! 
exercise is almost over.) 

Pl: 46 

Frame 48 

(This little 

If you'll then be careful to keep the catheter 
flushed and patent, and the transducer at midline height, 
you should get perfectly trustworthy CVP readings. My CVP 
values (which, unlike the monitor's, are averaged over a 
minute's time and don't jump around from second to second) 
are displayed in ems. of water instead of mm. Hg., so you 
don't ·have to use the conversion table on the monitor's 
big fat face! 

Pl: 49 

Frame 49 

I have only a little more to say, and then I'm : 
calling it quits on all this bragging. As a computer, I 
can do many things, but my calculations are only as good as 
the signal I receive. I can't always tell if it's the 
patient, or only his tubings and signals, who's going bad-
and even if I could tell, I haven't hands to fix the problem. 
That's up to you nurses. Only you can help me help you give 
better patient care. 

If you'll promise to keep the "lines of 
communication" open between me and your patient, I'll pro
mise to relieve you of some time-consuming chores (i.e. 
manual vital signs). 

Pl: 50 
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Frame 50 

"Yours Truly" i's a model for ICU computer systems 
all over the country. Progressive medicine everywhere is 
watching this SICU experiment with interest, and you're in 
on the ground floor of it all. So try me out-- give me a 
chance--tell me when I blow something, and depend on me when 
I'm good! If you don't, all the years that many people have 
spent developing me will all have gone for nothing, and 
you'll never know what you missed. 

Thanks. 




