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ABSTRACT

The purpose of this study was to measure traffic (interrupter's ? 

interruptions, and length of interruptions) with sleep deprivation. 

Sleep deprivation was also measured by heart rate, mean arterial pres

sure, and manifest behavior.

Six subjects who had cardiac bypass surgery and were in an 

intensive care unit for at least three days participated in the study. 

Each subject was observed for three hours of each shift for the length 

of their stay in ICU. Information observed and recorded was: the

number of people entering the room, the number of interruptions, length

of interruption, heart rate, and mean arterial pressure. At the end of

each observation period, the nurse caring for the subject filled out a

Subject Behavior Rating Scale.

The indicators of sleep deprivation— mean arterial pressure, 

heart rate, and manifest behavior— showed the following results:

1. Heart rate had a significant relationship with interrupters.

2. Manifest behavior (Subject Behavior Rating Scale) showed the 

items of asleep-awake and oriented-confused to have significant 

correlations with traffic.

3. Mean arterial pressure was difficult to evaluate due to 

missing data.

However, the statistical support was not sufficient to validate the 

hypothesis of the study.

ix



CHAPTER 1

INTRODUCTION

From childhood j, one is taught that sleep is necessary to main

tain normal growth and development 0 Later the value of sleep is 

expanded to include it as a cure-all for worry, illness, boredom, and 

anxietyo Sleep is necessary both psychologically and physiologically 

and, in fact, becomes so important that strong medications are used to 

induce it„

If sleep is such an important goal to a well person, does it 

not follow that the value of sleep should increase with aberrant 

events such as hospitalization, pain, and surgerye When these problems 

are maximized and a person needs to be admitted to an intensive care 

unit, then the value of sleep shold be even greater.

While the need for sleep increases, the actual amount of sleep 

experienced in an intensive care unit does not always correspond with 

the expected need. Pain following surgery, fear, and separation from 

familiar surroundings all combine to decrease sleep time. These 

require the individual to need more sleep, but due to the environment 

and intensity of care in a critical care unit, optimum sleep is not 

always attainable.

In intensive care units, the same procedures and protocols of 

care are delivered over the entire 24-hour day. There is the constant 

hiss of oxygen, clicking of intravenous equipment, bubbling of chest

1



tubes5 and rhythmical breathing of the ventilator» Besides mechanical 

noise 9 there is human noise. Nurses talk to other patients* nurses 

talk to other nurses * and various members of the health team talk to 

each other.

One type of intensive care unit* the cardiothoracic unit* is 

representative of intensive care settings. Patients here suffer from 

pain 9 fear 9 separation* and all the other problems of hospitalization. 

Patients return from surgery with a multitude of tubes and intravascu

lar lines. Patients are generally in the unit for a short time but 

demand close observation after surgery.

In this study a cardiothoracic intensive care unit was the 

setting in which sleep deprivation associated with frequency of travel 

in and out of the patientvs room and changes in the patient's behavior* 

heart rate* and mean arterial pressure concomitant with sleep depriva

tion was studied.

Statement of the Problem

1. What is the effect of traffic on patient behavior* heart rate* 

and mean arterial pressure?

2. What is the effect of traffic (number of interrupters and 

frequency of interruptions) on sleep?

Significance of the Problem 

Sleep deprivation is significant to both the patient in a 

cardiothoracic intensive care unit and the nurse caring for him. The 

problem is significant to the patient in the intensive care unit as he



need rest, sleep, and relief of pain to reach his optimum physical 

condition. Being deprived of sleep is often contrary to what the 

patient expects and needs. The new environment of the intensive care 

unit and the presence of pain and discomfort are reflected in the 

patient’s inability to get adequate rest.

If the effects of sleep deprivation result in changes in 

behavior and/or heart rate arid mean arterial pressure, the course of 

the patient’s postoperative state may be altered. This may be mani

fested by lengthening his stay in the intensive care unit, additional 

medication, or extra consults by other services. This would be sig

nificant to the patient in terms of time and money.

The problem is significant to nurses in the intensive care 

unit who need to realize that the care they deliver may affect the 

amount of patient sleep time, thereby causirig physiological (heart 

rate change and mean arterial pressure change) changes and psycholog

ical changes (behavior). In cardiothoracic intensive care units, 

nursing care is delivered at the same level throughout the entire 

24-hour day. To maintain a high level of care, frequent medical and 

nursing interventions must be carried out. The problem of sleep loss 

becomes interrelated with the frequency of interruption by the nursing 

and medical staff. Because the frequency of interruption may decrease 

the amount of sleep time, intensive care nurses must be cognizant of 

how often they enter the patient’s room.



Hypothesis

The greater the amount of traffic in and out of the subject’s 

room, the greater the sleep deprivation of the subject 0 Traffic was 

indexed by:

1 o The number of interrupters*

2, The number of interruptions*

3, The length of interruptions*

Sleep deprivation was indexed by:

1* Heart rate*

2* Mean arterial pressure (MAP)„

3* Scores on the Subject Behavior Rating Scale*

Assumptions

1* Sleep is a necessary function to maintain life*

2* Electrical monitoring equipment is accurate in detecting and 

printing out the subject’s heart rate and MAP*

Purpose of the Study 

The purpose of the study was to describe the amount of traffic 

in and out of the subject’s room in an intensive care unit (ICU) and 

sleep deprivation, and its association with the subject’s manifest 

behavior, and/or increase in heart rate and MAP*

Definitions

For the purpose of this study, the following terms are

defined:



le Traffic: The number and frequency of people going in and out

of the subject’s roomo 

2„ Interrupters: The number of people going in and out of the

subject’s room.

So Interruptions: The number of times an interrupter enters

the subject’s roonu 

4 o Length of Interruption: The time in minutes and seconds an

interrupter was in the subject’s room 0 ^

5o Sleep: A recurrent, easily reversible condition characterized

by relative quiescence (Hartman, 1973)e 

6 0 Sleep deprivation: A lack of adequate sleep time as related

to prior or usual sleep patterns (McFadden, 1971)«

7o Indicators of sleep deprivation^

a 0 An increase in heart rate documented by electrocardiogram 

tracings,

b« An increase in mean arterial pressure as shown by digital 

readings,

Co An increase in subject manifest behavior as evidenced by 

the Subject Behavior Rating Scale,

Conceptual Framework 

Hartman (1973) defined sleep as a recurrent, easily reversible 

condition characterized by relative quiescence, Roberts (1976) defined 

sleep in slightly different terms: sleep is a period of relatively

low responsiveness to sensory stimulation and relatively little goal- 

directed motor activity.



However defined9 sleep is a subject discussed and theorized 

about since the Greeks e Plato believed the soul left the body* wan

dered the world, and then woke up the body when it returned (Roberts,

1976)„ Since the Greeks man has continued to try to understand sleep»

A more modern theory (Pagel, 1978) is that sleep is regarded as 

rejuvenation for the waking state, by serving as a survival function, 

and as a mechanism to maintain neurochemical homeostasis in the central 

nervous system.

No matter what age a person is, a certain part of life is spent 

sleeping. It is estimated that a full third of peoplevs lives are 

spent sleeping.

To obtain normal sleep, people establish sleep habits. Each 

person sets his own routine, e,g,, going to bed at a certain time, 

reading for a while, or having a glass of wine. Most people sleep 

in a dark or almost dark room, have a comfortable bed, and are unre- . 

stricted in their movements by clothes or some type of restraint. They 

usually have the opportunity to sleep without interruption,

A cause of sleep deprivation is the environment of the inten

sive care unit, There is constant light, noise, and people who go in 

and out of the patient’s room to do treatments and examinations, Sleep 

time is affected by multiple awakenings (Kornfield, 1965), Awakenings 

occur as often as every half hour (DeMeyer, 1967), and actual awaken

ings are not the only cause of interrupted sleep time, DeMeyer (1967) 

stated that the mere presence of another person in the patient’s room 

is enough to cause him to awake. Patients complain about being
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awakened, because their subjective feeling of whether they had a good 

night's sleep depends on the number of times they were awakened 

(Mitchell, 1977). A model illustrating the concepts of sleep depriva

tion and traffic is shown in Figure 1.

ICU

Traffic <. Sleep Deprivation

Physiological
Manifestations

1. Heart rate
2. MAP

Behavioral
Manifestations

1. Interruptions
2. Interrupters
3. Length of

Interruptions

Figure 1. Model of the Conceptual Framework

Kleitman (1963) suggested the following as a reason for sleep 

deprivation. There may be fatigue of the higher levels of the cerebral 

cortex, especially the levels responsible for the critical analysis of 

incoming impulses and the elaboration of adequate response in the 

light of one's previous experience.

The inability to give adequate responses due to sleep depriva

tion affects the behavior of the patient. Several lists of behavioral 

changes have been compiled. McFadden (1971) observed a state of 

drunkenness with slurred, rambling speech, irritability, malaise.



tiredness 9 and slowed reaction times« Roberts (1976) saw the patients 

lose their conversational or perceptual sets but begin to respond to 

intrusive 9 internal cues» Gunn (1968) wrote that patients become for

getful ? vague 3 and irritable. If deprivation is allowed to continue',, 

the behavior changes to psychotic, manifested by illusions, delusions, 

paranoia, and disturbed body sensation.

Beside behavioral changes, sleep deprivation may cause changes 

in physiological parameters. Normally with the advent of sleep, the 

autonomic nervous system responds with a decrease in heart rate during 

non-rapid eye movement (NREM) sleep. During rapid eye movement (REM) 

periods, there are transitory changes in heart rate, but the rates do 

not equal those in the waking state (Mitchell, 1977).

During periods of anxiety, stress, and pain the heart rate of 

the normal individual rises above its usual plateau. When the heart 

rate increases, there is a concomitant rise in mean arterial pressure 

(Wintrobe et al., 1974). With the additive effects of a stressful 

environment (the intensive care unit), anxiety, pain, lack of adequate 

sleep, it would seem to indicate that the heart rate and mean arterial 

pressure would increase. However, there are no specific data on 

physiological changes associated with sleep deprivation.

Gillis (1974) stated that sleep deprivation can produce 

arrhythmias. Arrhythmias are produced by electrical stimulation of 

the brain and enhanced by sympathetic tone. The arrhythmias are 

relieved only by sleep.



CHAPTER 2

LITERATURE REVIEW

To better present the literature review, it is subdivided into 

four sections: sleep, sleep deprivation, intensive care units and

sleep deprivation, and the physiological indicators of sleep depriva

tion.

Sleep

In 1937, Harvey, Loomis, and Hobart' (cited in Mendelson, 1977) 

used electroencephalograms (EEGs) to document sleep as a series of 

stages that occur spontaneously. Kleitman and Aserinsky (cited in 

Mendelson, 1977) demonstrated with EEC tracings that a certain stage 

of sleep coincided with rapid eye movements„ The rapid eye movements 

caused low-amplitude waves on the EEC tracing and caused physical 

changes with increases in respiration and heart rate. Dement (1972) 

proposed a structure and naming system for the sleep stages. Rapid 

eye movement sleep was called REM and the more quiet sleep or non

eye movement NREM; NREM was then subdivided into four stages.

Hilton (1976) described the characteristics of the sleep 

stages. Stage 1 is demonstrated by 2 to 7 cycles per second waves of 

low voltage. There are some slow eye movements, and muscle tone is 

below the level of wakefulness. Stage 2  has sleep spindles, which are 

6  or 7 distinct waves in a half-second period, and (or) K complexes, '
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which are well-defined negative sharp waves immediately followed by a 

positive wave, exceeding one-half second 0 Stage 3 has at least 20 to

40 percent of waves 2  cycles per second or slower with amplitudes

greater than 75 microvolts. Stage 4 has more than 50 percent of waves 

2 cycles per second or slower with amplitudes greater than 75 micro

volts o

Dement (1972) defined NREM sleep as the period of quiet sleep. 

Breathing becomes slow and regular. The heart rate decreases, systolic 

blood pressure falls, there is an absence of body movement, and brain 

activity becomes slow and regular. The sleeper?s five senses are no 

longer gathering information. In contrast, REM sleep is active. 

Breathing becomes irregular, there are small twitches of the face and 

fingertips, under closed eyelids eyes dart back and forth, cerebral 

blood flow and brain temperature increases, but the large muscles of 

the body are paralyzed (Dement, 1972) . The REM sleep has low-voltage, 

mixed-frequency waves, "saw-tooth" waves, and waves of 8  to 13 cycles 

per second. There are no sleep spindles or K complexes» There are 

transient increases in tonic muscle activity and there are usually

rapid eye movements (Hilton, 1976).

Sleep occurs in two phases: NREM and REM. Non-rapid eye

movement is the first phase and consists of approximately 70 to 80 

percent of the cycle, while REM is 20 to 30 percent of the cycle 

(Drucker-Colin and Rojas-Ramirez, 1976). A normal sleep cycle lasts 

between 90 and 120 minutes, and an uninterrupted period of 90 to
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120 minutes is needed to complete all four sleep stages of NREM and 

REM (Hilton, 1976).

Sleep progresses from wakefulness to stage 1. Then over a 

period of 20-30 minutes, the stages progress through 2 and 3, until 

stage 4, where they remain for 30 minutes. At the end of 30 minutes, 

the sleeper progresses backward through the stages to stage 1  or 2 .

The sleeper then enters.REM sleep. When REM sleep is over, the cycle 

begins again with stage 1 or 2 (Mitchell, 1977). If the sleeper is 

awakened and then returns to sleep, he goes backward through the 

stages and does not resume his cycle at the point of arousal (Mitchell,

1977).

The role sleep plays in the life cycle is still not clearly 

defined. Gaarder (1966) divided sleep into two functions. The first 

one is that sleep is necessary for the destrueturalization of neurophy- 

siological data and stimuli that have been stored during the day. The 

second is that sleep allows for the reinforcement of the character 

by allowing integration of changes into the character. Hartman (1973) 

suggested that sleep performs two roles. The first is that sleep is 

for the prevention of lethargy and fatigue after physical exertion.

The second is that sleep is necessary for the restoration of the 

mechanism of focused attention and possibly mechanisms of learning or 

memory which are associated with attention. Sleep may also function 

to preserve emotional integrity and social adaptability. Pagel (1978) 

differentiated between the roles of sleep and REM sleep. Sleep provides 

necessary integration of unconscious drives with waking stimuli. REM



sleep is important in learning and consoldiation of memory» The role 

of REM may be to sort out the day’s events$ with retention of some and 

discarding the rest (Watts, 1977)« Mitchell (1977) classified sleep’s 

role into four functionse The first is that NREM sleep rests and 

restores the body and returns it to an anabolic state 0 The second is 

that REM sleep establishes and maintains the neuromuscular pathways 

involved in the coordination of eye movements, necessary for binocular 

visiono Thirdly, dreams in REM help keep memory up to date by inte

grating recent emotionally meaningful experiences with past similar 

experiences and then recording how the new experience was handled.

The fourth in that epinephrine is replenished in nerve cells and 

in norepinephrine-dependent systems in the brain.

Sleep Deprivation

Sleep deprivation occurs from total sleeplessness and from 

interrupted sleepo Total sleeplessness produces symptoms after the 

first night (McFadden, 1971). On the second night of wakefulness, it 

is more difficult to keep the subject awake and stimulation has to be 

more vigorous and frequent (Moses et al., 1975).

Partial sleep loss occurs when the subject is frequently 

aroused during his sleep time. Partial sleep loss over 3 nights takes 

2 weeks to return to pre-deprivation sleep normals (Kleitman, 1963). 

When only short sleep periods are allowed— less than one half hour—  

or when only 3 to 4 hours of sleep are allowed in 24 hours, the 

predominant sleep stage is stage 1 (Mitchell, 1977). The rest of the 

sleep stages are considerably shortened or nonexistent. When REM sleep
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is interrupted5 the subject complains of tenseness, irritability, and 

the inability to concentrate (Watts, 1977)„ People who are deprived 

of REM sleep have difficulty coping with recent stressful events 

(Mitchell, 1977) .

Both total sleeplessness and partial sleeplessness manifest the 

same symptoms» The behavioral indications of sleep deprivation are 

slurred rambling speech, malaise, tiredness, slowed reaction times 

(MeFadden, 1971), irritability, increased appetite, and difficulty in 

concentrating (Mitchell, 1977)„ Periods of semi-dreaming and irasci

bility also occur from sleep deprivation (Kleitman, 1963)0 Gunn (1968) 

reported that cutting sleep down to 5 hours can produce behavioral 

changes such as forgetfulness, vagueness, and irritability«

After 48 and 72 hours of sleep deprivation, subjects begin to 

lose their conversational and perceptual sets and begin to respond to 

internal cues (Roberts, 1976)„ If sleep deprivation lasts 4 to 5 

days, the symptoms progress to psychotic manifestations such as illu

sions, delusions, paranoia, and disturbed body sensation 0

One behavioral manifestation that is of paramount importance 

when caring for patients following open heart surgery is their 

increased sensitivity to pain (Kleitman, 1963)„ Increased sensitivity 

to pain is caused by a lowered threshold to pain during wakefulness 

along with decreased amounts of sleep. Another cause for increased 

sensitivity may be that when the threshold is lowered pain, like 

irritability, perpetuates and intensifies itself (Gunnb 1968).
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Roberts (1976) also noted that decreased sleep can make the patient 

less tolerant of pain. Adequate amounts of sleep lessen the need for 

pain medication. Increased sensitivity to pain may be a part of a 

vicious circle, and the more extensive the surgery, the more pain 

because of immobility, the less sleep, the more pain, etc. (Nahum, 

1965).

Intensive Care Units and Sleep Deprivation

Patients undergoing open heart surgery are placed in intensive 

care units (ICUs). The ICU environment removes many of the external 

cues that aid patients in adapting to their new surroundings. These 

external cues are synchronizers, or Zeitgebers (Tom, 1976). An example 

of a synchronizer is the normal day-night cycle. When lights are 

always on, the patient is deprived of external cues about time of day 

(Tom, 1976).

Noise is another environmental factor. Noise from machines, 

staff, and other patients go on around the clock (DeMeyer, 1967).

There is the hiss of oxygen, alarms ringing, machines beeping, equip

ment being moved, and the sound of voices, all of which are distracting 

and cause sleeplessness (Nahum, 1965).

Patients in ICU complained of the constant interruption by 

people who examined them (DeMeyer, 1967)• Intensive care unit patients 

can be expected to be awakened at least every half hour (Nahum, 1965).

The ICU environment is conducive to generating fear (Nahum, 

1965)o Patients see and hear life and death activities being carried 

out in front of them and all around them. Fear is also generated from



the patient’s reluctance to go to sleep (Kornfield9 1965)„ They are 

afraid that they may die and never wake up again if they fall asleep. 

The patient’s internal fear of death is a strong factor in causing 

sleep deprivationo

To solve the problem of sleep deprivation, there must be some 

way to maximize sleep. Nursing procedures should be modified to allow 

sleep (DeMeyer, 1967). This means consolidated care and organization 

of time spent in the patient’s room. There should be consideration of 

the patient’s normal dark-light cycle (Tom, 1976)» Turning off excess 

lights at night to preserve synchronizers and cutting down on noise 

also helps the patient cue to time of day (Tom, 1976).

Physiological Indicators 

When a person goes to sleep, his heart rate and arterial blood 

pressure decrease from their usual levels (Mendelson, 1977). However, 

in times of fatigue, pain, or anxiety, both arterial blood pressure and 

heart rate rise above the normal (Wintrobe et al., 1974).

Increased heart rate causes increased arterial blood pressure. 

As heart rate increases the amount of blood ejected from the heart 

decreases, causing a decrease in cardiac output (Wintrobe et al., 1974).

However, no literature is available linking these changes with 

sleep deprivation. Hopefully, this study yielded some information.



CHAPTER 3

METHODOLOGY

The purpose of this chapter is to describe the design, proce

dures , and instruments used in the study»

Design

A correlational descriptive design was used for this study 0 

This methodology allowed the following relationships to be considered: 

lo The relationship between traffic and heart ratee

2« The relationship between traffic and mean arterial pressure 0

3o The relationship between traffic and manifest behavior 0

In addition, relationships between indices of sleep deprivation were: 

lo The relationship between heart rate and manifest behaviore 

2 0 The relationship between MAP and manifest behavior 0 

It was expected that these would be positive relationships•

Setting

The setting was a five-bed cardiothoracic intensive care unit 

(CT-ICU) in a university teaching hospital located in the Southwest0

Sample

The following criteria were used to select the subjects: 

lo The subjects were male or female over the age of 1 8 0

2o The surgery performed was either a valve replacement or

coronary artery bypass»

16



3e The subjects were patients in the CT-ICU for 24 hours following 

surgeryo

4o Within 10 hours after surgery 9 the subject reponded to verbal 

stimuli by opening his eyes, shaking his head, or giving writ

ten responseso &

The sample size was 20 subject days. Subject days were from

5:00 PM one day to 5:00 PM the following day 0 The 5:00 PM time was

selected because most subjects return from surgery between 2:00 PM and

4:00 PMo The time period of 5:00 PM-8:00 PM was the first opportunity

to observe the subjects 0

Protection of Human Subjects 

The proposal was presented to the Human Subjects Committee' of 

The University of Arizona (Appendix A), Permission was obtained from 

those persons included in the study, both subjects and CT-ICU nurses» 

Permission from the subjects was obtained the night before surgery and 

permission from the nurses was obtained within one week prior to the 

beginning of the study 6 The consent forms are presented in Appendix B 

and Appendix C„

Data Collection Tools 

Data were collected in four ways: 

lo Electrocardiogram (EKG) tracings for heart rate*

2o Digital readings of mean arterial pressure (MAP) from arterial 

pressure monitorso
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3. A flow sheet to record traffic going in and out of the subject vs 

room and length of interruption.

4. A Subject Behavior Rating Scale to rate subject vehavior.

Electrocardiogram Tracings for Heart Rate

This method of obtaining heart rate was chosen for accuracy 

and for convenience. Heart rate was calculated from the tracing by 

counting the number of small boxes between R waves and dividing that 

number into 1500. This gave the heart rate per minute (Wintrobe et 

al., 1974).

Mean Arterial Pressure

Arterial pressure readings were used instead of cuff pressure 

readings because cuff readings tend to be inaccurate with decreased 

cardiac output and increased vascular resistance (Smith, 1978). A 

catheter is inserted into the artery and connected by high pressure 

tubing to a transducer. The tubing transmits the pressure waves to 

the transducer. The transducer converts the pressure waves to an 

electrical signal, so it can be displayed on the monitor.

Mean arterial pressure represents the average pressure in the 

peripheral arterial system during the cardiac cycle. It is not the 

average between systolic and diastolic pressure. Mean pressure is 

considered to be the most important value, since it represents the 

mean pressure of the entire system (Smith, 1978). Mean arterial pres

sure is measured in millimeters of mercury.



Flow Sheet

A flow sheet was used as a recording device for traffic 9 heart 

rate, and MAP. The flow sheet can be seen in Appendix D,

Subject Behavior Rating Scale

At the end of each observation period, a subject behavior scale 

(Appendix E) was completed by the CT-ICU nurses to rate their precep- 

tions of the subject's behavior during the preceding 3-hour period 0 

The scale was a graphic scale with bipolar anchors (Selltiz,

Wrightsman, and Cook, 1976). The scale was in increments from 1 to 7, 

with 7 the highest value of sleep deprivation.

The scale consisted of six items to rate subject behavior.

Some of the items for the rating scale were from descriptions found in 

the literature illustrating the behaviors of sleep-deprived people. 

Other items came from the primary investigator's own experience 

working with people who are sleep deprived. The items were:

1 . Asleep - Awake

2 . Oriented - Confused

3. At rest - Restless

4. Agreeable - Disagreeable

5. Energetic - Tired

6 . Compliant - Noncompliant

7. Sleep satiated - Sleep deprived

The seventh item, sleep satiated - sleep deprived., was used as an 

overall criterion item of the subject's sleep status.
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Scale Development

The bipolar anchors were defined by the primary investigator 

(Appendix F)* To establish content validity, the definitions and 

labels were given to a group of nurses in a medical intensive care unit 

(MICU) (Polit and Bungler, 1978). There must be a 90 percent agreement 

that the label assigned to the definition fits. The MICU nurses were 

asked if the items defined were all-inclusive of behaviors that could 

be rated.

The labels and definitions were then presented to the CT-ICU 

nurses. The nurses read them over to become familiar with the terms. 

After familiarization, the CT-ICU nurses rated all the subjects in the 

CT-ICU according to the Subject Behavior Rating Scale. Interrater 

reliability of 80 percent was accepted for this study.

Data Collection

For each subject, data were collected in three 3-hour periods 

during each 24-hour day. The time periods were 5:00 PM- 8 :00 PM, 2:00 AM- 

5:00 AMj> and 8:00 AM-11:00 AM. These times represented shifts and were 

also selected for convenience.

Electrocardiogram Tracings for Heart Rate

An EKG tracing was obtained at the beginning of each observa

tion period and every hour during that time period, for a total of 

four tracings per period.
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Digital Readings for Mean Arterial Pressure

Mean arterial pressure readings were recorded from arterial 

monitors at the beginning of each observation period and every hour 

during that time period, for a total of four readings per period*

Flow Sheet

The flow sheet was used to record interrupters, interruptions, 

length of interruption, heart rate, and MAP* An interrupter was anyone 

entering the subject’s room during the observation periods* Interrup

tions were counted as each time someone entered the subject’s room and 

two or more people in the room at the same time were counted as one 

interruption* The length of interruption was measured in minutes and 

seconds•

The Observer

An observer was positioned in a central area of the CT-ICU 

from which all doorways to subject rooms could be seen* The observer 

recorded the number of staff entering and leaving the subject’s room, 

the frequency of interruption, length of interruption, heart rate, 

and MAP*

Interrater Reliability

Observer Reliability* Interrater reliability was established 

by having the two observers do one pilot observation together (Polit 

and Bungler, 1978)* Each did a separate flow sheet and recorded all 

the data* At the end of the period, results were compared *
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Reliability can be computed as a function agreement using the following 

equation (Polit and Bungler^ 1978, p. 431):

_________Number of Agreements_________
Number of Agreements + Disagreements

The interrater reliability was established at 95 0 5, surpassing the 

criterion set at 80 percent 0

MICU Nurses* Interrater Reliability, To verify the definitions 

and labels, nurses in the MICU were asked to read both and determine 

whether the items were clearly defined, if the labels fit the defini- • 

tions, and if all behaviors seen in patients with sleep loss were 

representedo With the exception that one nurse did not understand one 

item, all the rest of the nurses agreed with the labels and defini

tions o Using the same equation, the reliability was 95 percent and 

this was acceptableo

Limitations

The subjects were from one hospital and did not represent a 

cross section of private and teaching hospitals.

Statistical Analysis

Descriptive statistics for the sample included mean number of 

interruptions, interrupters, and length of interruptions; mean heart 

rate and MAP; and mean rating on the Subject Behavior Rating Scale. 

Ranges and standard deviations were done on the same measures.



The data were analyzed per individual patient, per day, and 

per total patient hours to include all six subjectso

Traffic associated with sleep deprivation and the indicators 

of sleep deprivation— MAP, heart rate, and manifest behavior— were 

analyzed by Pearson product moment correlation coefficients and multi

ple regression. The significance level was set at 0.05.

Other correlations were done between the three components of 

traffic-— MAP, and the Subject Behavior Rating Scale— and heart rate and 

the rating scale. Multiple regression was done to look at the rela

tionships between items 1  through 6  on the rating scale and the 

criterion item, item 7 on the scale.



CHAPTER 4

PRESENTATION OF THE DATA

Described in this chapter are the characteristics of the sam

ple 5 the independent variables (interrupters, interruptions, and length 

of interruptions), the dependent variables (heart rate, MAP, and 

Subject Behavior Rating Scale), findings related to the hypotheses, 

and other related data.

Characteristics of the Sample 

The sample consisted of six subjects, three male and three 

female, who underwent cardiac bypass surgery. The types of surgical 

procedures were: two had valve replacements, three had coronary

artery bypasses, and one had both procedures (Table 1). The subjects 7 

mean age was 58.16, with a range from 44 to 72 years.

Table 1. Characteristics of the Sample
Subject Age Sex Surgical Procedure

1 71 Female Mitral and aortic valve
2 56 Female Mitral valve and coronary bypass
3 72 Male Coronary bypass
4 47 Female Coronary bypass
5 59 Male Coronary bypass
6 44 Male Mitral valve

24
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Sample Characteristics per Patient Hour 

Sample characteristics of observations per patient hour are 

shown in Table 2. These data represent the mean observations per hour 

for the entire sample, not for individual subjects. There is a 

decrease in the number of patient days for mean MAP/hour because of 

missing data.

Table 2. Sample Characteristics of Observations per Patient Hour
Number of
Patient
Days Range Mean

Standard
Deviation

Mean number of 
interrupters/ 
hour 2 0 3.00-12.00 7.10 2.85

Mean number of 
interruptions/ 
hour 2 0 2 .0 0 - 8 . 0 0 5.20 1.74

Mean length of 
interruptions/ 
hour 2 0 11:13-41:43 26:20 9.03

Mean heart rate/ 
hour 2 0 83-118 97 8.53

Mean MAP/hour 14 67-102 8 6 9.56

Data from the Subject Behavior Rating Scale are displayed in 

Table 3. These data represent the observations for the entire sample 

population for 20 patient days. The mean represents the rating of the 

individual item for the entire 2 0  patient days.
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Table 3» Sample Characteristics of Observations for the Subject
Behavior Rating Scale

Item on Scale

Number of
Patient
Days Range Mean

Standard 
. Deviation

Asleep-Awake 2 0 1.33-5.66 3.98 1 . 0 2

Oriented-Confused 2 0 1.00-3.66 1.77 .72

At rest-Restless 2 0 1.33-4.00 2.80 .70

Agreeable-
Disagreeable 2 0 1.33-4.33 2.45 .87

Compliant-
Noncompliant 2 0 1.33-4.33 2.5Q 1 . 0 2

Energetic-Tired 2 0  . 4.00-6.22 5.35 .64

Sleep Satiated- 
Sleep Deprived 2 0 3.00-6.66 4.88 1.04

Characteristics of Individual Subjects 

The data from the total sample can be broken down individually 

by dependent and independent variables» For the individual subjects 

see the following tables: Subject 1— Tables 4 and 5; Subject 2—

Tables 6  and 7; Subject 3— Tables 8  and 9; Subject 4— Tables 10 and 

11, Subject 5— Tables 12 and 13, and Subject 6 — Tables 14 and 15.

From the individual data, it can be observed that the highest 

numbers of interrupters and interruptions occurred on the first post

operative day. Also, on the first day after surgery, the length of 

interruption was long, with the mean ranging from 26:20 to 37:34 

minutes per hour. After the first day, the number of interruptions 

and interrupters decreased, but the length of interruption remained



Table 4. Subject 1— Characteristics per Day (Independent Variables)

Patient
Day

Interrupt ers Interruptions Length
Range Mean Range Mean Range Mean

1 6 - 2 0 1 2 3-12 8 . 0 0 18:04-41:59 31:26
2 2-14 9.50 2 - 1 1 5.60 12:00-44:15 30:25
3 1-7 3.50 1-7 3.20 00:08-54:00 16:43

Table 5. Subject 1— ■Characteristics per Day (Dependent Variables)

Patient
Day

Heart Rate MAP Ratings
Range Mean Range Mean Item Range Mean

1 115 115 63-102 8 6 . 0 0 1 ' 1 - 6 4.00
2 2-3 2.33
3 1-4 3.00
4 1-5 2 . 6 6

5 1-4 2.33
6 6 6 . 0 0

7 4-6 4.66

2 93-115 103 54-81 69.50 1 4-6 5.00
2 1 — 2 1.33
3 1-5 3.33
4 ■ 1 - 2 1.33
5 1 - 2 1 . 6 6

6 4-6 5.33
7 4—6 5.00

3 68-115 84 ■..... 1 3-7 4.66
2 1 1 . 0 0

3 3-4 3.66
4 1 - 2 1.33
5 1 - 2 1.33
6 4—6 5.00
7 4-5 4.33
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Table 6. Subject 2— Characteristics per Day (Independent Variables)
^ngthraL-LeiiL

Day Range Mean Range Mean Range Mean
1 . 3-22 11.40 2 - 1 2 7.90 ' 26:04-56:18 36:33
2 2-9 5.00 2 - 6 4.00 7:15-41:07 21:23
3 0 - 8 6.60 0-7 4.00 0-27:07 14:29
4 1 - 1 1 5.40 2 - 6 4.00 2:56-21:50 12:18

Table 7. Subject 2— Characteristics per Day (Dependent Variables)

Patient
Day

Heart Rate MAP Ratings

Range Mean Range Mean Item Range Mean

83-115 89.70 83-118 93.10 1 1-3 2.33
2 1-3 2 . 0 0

3 1 - 2 1.33
4 1 - 2 1 . 6 6

5 1-4 2.33
6 6-7 6.33
7 1 - 6 4.00

8 8 - 1 0 0 95.70 82-95 88.43 1 7 7 . 0 0

2 1 1 . 0 0

3 1-7 3.00
4 1-4 2.33
5 3-4 3.33
6 4-7 5.33
7 3-6 4.66

83-100 8 8 m- i ■ 1 3-5 4 . 0 0

2 1—3 2 , 0 0

3 1-5 3.33
4 1-5 2 . 6 6

5 1-4 2.33
6 4—6 5.33
7 4—6 3.00

80-108 89.70 —  —  — —  — — . 1 2-7 4.33
2 1 1 . 0 0

3 1-4 2 . 6 6

4 1-3 2 . 0 0

5 2 2 . 0 0

6 2-5 5 . 0 0

7 2-4 3 . 0 0



29

Table 8. Subject 3— Characteristics per Day (Independent Variables)
Patient Interrupters Interruptions  Length
Day___________Range Mean_____ Range_____ Mean_______ Range________.■ Mean

1 3-13 7.90 3-11 6.70 12:34-43:35 26:20
2 2 - 1 1 5.80 2 - 1 0 5.20 1:58-24:23 14:23
3 2-13 5.30 2 - 6 4.20 5:45-60:00 21:39
4 1-7 4.00 1-7 3.90 1:10-20:25 11:08

Table 9. Subject 3--Characteristics per Day (Dependent Variables)

Patient
Day

Heart Rate MAP Ratings
Range . Mean ■ Range Mean Item Range Mean

1 75-125 96.60 79-102 89.30 1 3-5 4.00
2 2 2 . 0 0

3 2 2 . 0 0

4 1-3 2 . 0 0

5 2-4 2 . 6 6

, 6 3-6 4.66
7 4-7 5.66

2 83-115 1 0 2 69-99 79.80 1 3-5 4.00
2 1 - 2 1.33
3 3-5 3.66
4 1-3 2.33
5 1-3 2 . 0 0

6 4-5 4.33
7 5-7 5.66

3 93-115 84 —  — — — —  — 1 1-7 4.33
2 1 - 2 1.33
3 1 - 2 1 . 6 6

4 1 — 2 1 . 6 6

5 1-3 2 . 0 0

6 3-5 4.33
7 2-5 3.66

4 100-125 1 1 0 — — — — — — 1 3-7 5.33
2 1—3 2 . 0 0

3 1-3 2.33
4 1-4 2 . 6 6

5 1—4 2.33
6 5-6 5.66
7 5-6 5.66



Table 10. Subject 4— Characteristics per Day (Independent Variables)

Patient
Day

Interrupters Interruptions Length
Range Mean Range Mean Range _ Mean

1 3-15 8.90 4-10 7.30 5:02-49:13 31:15

2 3-11 7.70 2 - 1 0 4.70 28:55-60:00 41:26

3 1-5 2.80 1-3 1.60 :33-55:00 23:41

Table 11. Subject 4--Characteristics per Day (Dependent Variables)

Patient
Day

Heart Rate MAP Ratings
Range Mean Range Mean Item Range Mean

1 73-93 80.70 80-101 93.60 1 1-5 2 . 6 6

2 1-3 2 . 0 0

3 2-5 3.33
4 3-5 3.66
5 2-5 4.00
6 4-7 5.66
7 3-6 4.66

2 88-107 92.00 80—94 84.00 1 4—6 4.66
2 1 - 2 1.33
3 1 - 6 3.00
4 2-7 4.33
5 2-7 3.66
6 5-7 5.66
7 6-7 6.33

3 8 8 - 1 0 0 8 8 . 0 0 1 2-7 4.33
2 1 1 . 0 0

3 1-7 3.00
4 2-7 4.00
5 2-7 4.00
6 4-7 5.33
7 4-7 5.33



Table 12. Subject 5— Characteristics per Day (Independent Variables)

Patient
Day

Interrupters Interruptions Length
Range Mean Range Mean Range Mean

1 3-25 11.70 4-14 7.30 12:47-47:50 36:21

2 1 - 1 0 4.90 1-7 4.30 4:00-48:44 29:03

3 3-11 5.70 3-7 5.00 4:25-47:00 33:30

Table 13. Subject 5--Characteristics per Day (Dependent Variables)

Patient
Day

Heart Rate MAP Ratings
Range Mean Range Mean Item Range Mean

1 93-107 97.70 80-112 92.50 1 3-6 4 . 6 6

2 1-3 1 . 6 6

3 1-3 2.33
4 1-3 2 . 0 0

5 1 - 2 1.33
6 5-6 5.33
7 5-7 6 . 0 0

2 83-93 85.00 89-111 96.00 1 3-5 3.66
2 1 1 . 0 0

3 2-4 2 . 6 6

.4 1-4 2 . 0 0

5 1 - 2 1.33
6 5-6 5.66
7 5—6 5.33

3 8 8 - 1 0 0 93.80 —  — 1 3-6 4.33
2 1-3 2 . 0 0

3 1-3 2 . 0 0

4 1-4 2.33
5 1 - 2 1 . 6 6

6 5-7 5, 6 6

7 4-7 5.66



Table 14. Subject 6— Characteristics per Day (Independent Variables)

Patient
Day

Interrupters Interruptions Length
Range Mean Range Mean Range Mean

1 3-23 1 1 . 2 0 3-18 7.90 16:33-57:24 37:34

2 1 - 8 5.60 1 — 8 4.90 9:38-51:24 28:53

3 2-9 5.00 3-9 5.00 2:30-56:20 25:28

Table 15. Subject 6 --Characteristics per Day (Dependent Variables)

Patient
Day

Heart Rate MAP Ratings

Range Mean Range . Mean Item Range Mean

1 88-115 1 0 1 . 0 0 70-88 79.30 1 1 - 2 1.33
2 2-7 3.66
3 1 - 6 4.00
4 2-3 1 . 6 6

5 2 2 . 0 0

6 5-7 6 . 0 0

7 4-7 5.33

2 88-115 96.00 60-76 67.80 1 3-6 4 . 6 6

2 2-3 2.33
3 1 - 6 3.33
4 2-5 3.66
5 2 - 6 4.33
6 6-7 6.33
7 6-7 6 . 6 6

3 93-102 1 0 2 . 0 0 56-87 75.30 1 3-5 3.66
2 1-5 3.00
3 1-3 2 , 6 6

4 1-4 2 . 6 6

5 1 - 6 4.00
6 4-7 6 . 0 0

7 3-6 4.66
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close to the level of the first day. Only subjects 1 and 2 showed major 

decreases in length of interruptions.

The mean heart rate decreased over the observation time in 

subjects 1 and 5. The MAP of subject 2 remained the same 9 while sub

jects 3 9 4 9 and 6  showed an increase in mean heart rate. Mean MAP 

could not be fully evaluated due to missing data.

The Subject Behavior Rating Scale will be discussed under 

dependent variables.

Independent Variables 

The independent variables were analyzed by the Pearson product- 

moment correlation coefficients, a one-tailed test, with .05 set as the 

level of significance. As shown in Table 16, there are high correla

tions between interrupters, interruptions, and length of interruption 

at the .05 level of significance.

Table 16. Intercorrelation of the Independent Variables

Interruption
Length of 
Interruption

Interrupters ,89 . 6 8

N=20 N=20
S=.001 S=,001

Interruptions .62
N=20
S=.002
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Intercorrelation of the Dependent Variables

Intercorrelations, were done between the dependent variables of 

heart rate, MAP, and the seven items on the Subject Behavior Rating 

Scale. These were analyzed by the Pearson product-moment correlation 

coefficient, with a significance level of ,05. The significant 

findings are item 1 with 7, item 2 with heart rate, MAP, and item 1, 

item 4 with items 5, 6 , and 7, and item 5 with item 6 . A trend is 

indicated with item 6  and item 7. Items labeled with two asterisks 

on Table 17 are statistically significant and those labeled with one 

asterisk indicate a trend.

Correlation between Independent 
and Dependent Variables

The Pearson product-moment correlation coefficient was used 

to analyze the correlation between the independent and dependent 

variables. The significance level was set at .05. Significant data 

are indicated by two asterisks (Table 18).

Multiple Regression— Independent 
and Dependent Variables

Multiple regression was used to predict the strength of 

the relationship among interrupters, interruptions, length of inter

ruption and heart rate. The significance level was set at .05.

The total relationship was not significant. The relationship between 

interruptions and heart rate was significant as shown in Figure 2.



Table 17. Intercorrelation of the Dependent Variables

MAP Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7

Heart Rate -.32 
N=12 
S=.130

- . 0 2

N=20
S=.437

.47
N=20
S=.018

-.26
N=20
S=.132

- . 0 1

N=20
S=.479

. 0 1

N=20
S=.476

.07 
N=20 
S=.306

. 1 2

N=20
S=.306

MAP -.27 
N=14 
S=. 176-

-.45
N=14
S=.055

-.24 
N=14 
S=.209

-.15 
N=14 
S=.303

- . 2 0  

N=14 
S=.248

. 1 1  

N=14 
S=„349

- . 1 0  

N=14 
S=.374

Item 1 -.48
N=20
S=.016

- . 1 1  

N=2C 
S=.319

.27
N=20
S=.126

.06
N=20
S=.404

.18 
N=20 
S=.227

.48
N=20
S=.017

Item 2 .09 
N=20 
S=.356

. 0 2

N=20
S=.473

. 1 0  

N = 2 0  

S=„331

.06 
N=20 
S=.398

— .08 
N=20 
S=.370

Item 3 .19 
N=20 
S=.217

.08
N=20
S=.365

-.28
N=20
S=.120

-.17
N= 2 0

S=.472

Item 4 .81
N=20
S=.001

.41
N=20
S=.035

.45
N=20
S=.023

Item 5 .46
N = 2 0

S=.022

.29 
N = 2 0  

S=.107

Item 6 .31
N=20
S=„088
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Table 18. Correlation between Independent and Dependent Variables

Interrupters Interruptions
Length of 
Interruptions

Heart Rate .27 .43 - . 0 1

N=20 N=20 N=20
S=.122 S=.029 S=.480

MAP .18 .14 . 1 2

N=14 N=14 N=14
S=.266 S=.317 S=.340

Item 1 -.35 .52 .26
N=20 N=20 N=20
S=.064 S=.010 S=.139

Item 2 .44 .63 .35
N=20 N=20 N=20
S=.026 S=.001 S=.065

Item 3 -.05 — .17 — .13
N=20 N=20 N=20
S=.417 S-.242 S=„291

Item 4 — .18 — . 16 .16
N=20 N=20 N=20
S=.229 S=.245 S=.255

Item 5 -.24 — . 1 2 .06
N=20 N=20 N=20
S=.159 S=.309 S=.395

Item 6 .07 .08 .27
N=20 N=20 N=20
S=.375 S=.376 S=.123

Item 7 — . 0 2 . 0 0 .33
N=20 N=20 N=20
S=.459 S=.376 S=.079
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Interrupters ___r__== 2 ?
Bet z90

Heart
Rate

.43Interruptions

Length of 
Interruption

.33

Figure 2. Multiple Regression— Independent Variables and Heart 
Rate

In Figure 3 the strength of the relationship between the inde

pendent variables and MAP is shown. The low number of MAP was due to 

early removal and poor patency of the arterial lines. Because of the 

low number, it was difficult to evaluate the data.

Interrupters a s
9̂6

—  MAPInterruptions

Length of 
Interruptions

Figure 3. Multiple Regression— Independent Variables and MAP
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Figure 4 illustrates the strength of the relationship of the 

independent variables and the criterion item, number 7. The findings 

were not significant, but of the independent variables, length of 

interruption appears to have the strongest relationship with item 7.

Interrupters z03

^19 Rating
ScaleInterruptions

Length of 
Interruptions

. 22

Figure 4. Multiple Regression— Independent Variables and the 
Subject Behavior Rating Scale

Multiple Regression— Items 1 through 6 and Item 7 

Figure 5 shows the prediction of the relationship between items 

1 through 6 on item 7, the criterion item. The items having the strong

est relationship with the criterion item are item 1, awake-asleep, and 

item 4, agreeable-disagreeable. The items of compliant-noncompliant 

and energetic-tired indicate a trend.
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Awake-Asleep

Oriented-
Confused

Beta = 64
At Rest- 
Restless -.07

Sleep Satiated 
Sleep Deprived

Agreeable-
Disagreeable

Compliant- 
Noncoir.pl iant

Energetic-Tired
.37

Figure 5. Multiple Regression— Items 1 through 6, and The Criterion 
Item.

Findings Related to the Hypothesis 

The hypothesis stated that the greater the amount of traffic 

in and out of the subject's room, the greater the sleep deprivation; 

with traffic indexed by interrupters, interruptions, and length of 

interruptions, and sleep deprivation indexed by heart rate, MAP, and 

scores on the rating scale.

The Pearson product-moment correlation between heart rate and 

traffic was not significant at the 0.05 level. But, when traffic was 

broken into its three components, heart rate and interruptions were
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significant at the 0.05 level. Multiple regression done between heart 

rate and traffic also showed a significant relationship between heart 

rate and interruptions, with an r of .43.

It was difficult to fully evaluate the association between MAP 

and traffic, because of the six missing cases. The Pearson product- 

moment correlation and the multiple regression showed no significant 

findings.

The Pearson product-moment correlation between traffic and the 

seven items on the Subject Behavior Rating Scale showed the following 

significant with oriented-confused and showed a trend with asleep-awake. 

Interruptions was significant with asleep-awake and oriented-confused. 

Length of interruption showed trends with oriented-confused and sleep 

satiated-sleep deprived.

Multiple regression between traffic and the rating scale had a 

significance level of .49, indicating that in this study traffic was 

not associated with manifest behavior.

Due to insufficient statistical support, the hypothesis was 

rejected.

Related Data

When the individual indicators were examined, several signifi

cant findings appeared.

Pearson product-moment correlations were done on the individual 

items of the rating scale. The following items were significant at the

0.05 level; awake-asleep with oriented-confused and sleep satiated- 

sleep deprived; agreeable-disagreeable with compliant-noncompliant,
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with energetic-tired and a trend between energetic-tired and sleep 

satiated-sleep deprived.

Multiple regression was done between items 1 through 6 and 

item 75 the criterion item. Asleep-awake9 agreeable-disagreeable and 

energetic-tired showed the strongest relationships with the criterion 

item, sleep satiated-sleep deprived.

The other indicators, heart rate and MAP, were correlated with 

the Subject Behavior Rating Scale. Both were significant at the 0.05 

level with oriented-confused.

The standard deviation for the items of the rating scale showed 

low variance, with scores ranging from ,704 to 1.644. The low variance 

indicated that this particular group of subjects were treated very much 

alike. Controlling a group in this fashion can account for the low 

variance.



CHAPTER 5

DISCUSSION OF FINDINGS 9 IMPLICATIONS,
AND CONCLUSIONS

This chapter discusses the findings including conclusions and 

recommendation for further study*

Physiological Changes Associated 
with Sleep Deprivation

The two physiological indicators measured were heart rate and 

MAP* The statistical analysis using Pearson product-moment correla

tion and multiple regression, showed no significance between traffic 

and heart rate and traffic and MAP*

Several factors can explain the results of the statistical 

analysis* First, the heart rate must be considered* During cardiac

bypass surgery, especially valve replacement, artificial pacemakers
r  -

are often inserted that control the patients heart rate* Depending 

on the patient’s condition, the pacemakers can be turned off 

immediately after surgery or remain functioning indefinitely*

Postoperatively, patients having valve replacement frequently 

convert from sinus rhythm to atrial fibrillation* The rate of atrial 

fibrillation is erratic and not always controlled by medication. The 

rate can range from 60-120, causing either an increase or decrease in 

mean heart rate*

42
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Medication can also change heart rate. One commonly given 

medication is digoxin. Digoxin slows heart rate in three ways: a

direct result of the drug on the muscle, an increase in vagal tone, 

and a decrease in sympathetic tone (Andreoli et al0, 1979).

The second physiologic variable was MAP. There are two main 

factors that affect MAP readings. The first is medication. Two 

common drugs used postoperatively are dopamine and nitroprusside.

Dopamine increases blood pressure by increasing cardiac output and 

slightly increasing peripheral resistance (Wintrobe et al., 1974). 

Nitroprusside decreases blood pressure by decreasing afterload 

(Wintrobe et al., 1974). Since these two drugs artificially increase 

and decrease blood pressure, the MAP readings only represent the blood 

pressure resulting from the drug effect.

The second factor is the transducer level. To obtain accurate 

MAP readings, the transducer should be level with the right atrium 

(Shinn, Woods, and Huseby, 1979). Usually the transducer is positioned 

after the patient arrives from the operating room. However, unless the 

transducer is repositioned every timethe head of the bed is raised, 

lowered, or the patient sits or stands, the MAP readings will be 

inaccurate. In this study, the investigator did not reposition the 

transducer, nor did the nursing staff.

Two other factors affected the MAP results. Arterial lines 

become "sluggish" after several days. This means the wave forms 

"damp" and blood pressure readings are not as accurate. Damping 

occurs from flexing of the limb where the line is placed, from
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inadequate clearing of the line after blood is drawn9 or from poor 

catheter placement»

Arterial lines are not always left in place for the patient7s 

entire stay in the CT-ICU, nor are they replaced if they become 

dislodgedo Because of this 9 several readings MAP are missing.

Because of the intervention of the aforementioned factors, MAP 

and heart rate were not significantly associated with traffic.

Behavior Changes Associated with 
Sleep Deprivation

One of the problems encountered in using the Subject Behavior 

Rating Scale is the low variance among subjects. The standard 

deviations ranged from .72 to 1.64. This indicated that the subjects 

were rated alike. The alikeness of the ratings probably implies that 

the sample was so highly controlled that there was little difference 

in the care among the subjects.

The intercorrelation among dependent variables failed to show 

any major significant correlations. Because heart rate and MAP may 

not be the best physiologic variables to use due to many intervening 

variables, their correlation with the rating scalxe is tenuous at best.

Among the items themselves, the strongest correlation was 

found between item 4 and items 5, 6 and 7. Items 5 and 6 had a 

positive correlation, with items 6 and 7 showing a trend.

The effect of traffic on the rating scale is not significant 

at .458. The separate factors of interrupters and interruptions have 

very little effect on the scale. Length of interruption was the most
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significant at r = 033o This indicates that only one observation, 

length of interruptions, need be recorded»

The total relationship of items 1 to 6 with the criterion item 

7 is not significanto However, individually the items of awake-asleep, 

and agreeable-disagreeable are significant0 Two other items, 

compliant-noncompliant and energetic-tired, show trends0 The two . 

remaining items of oriented-confused and at rest-restless may need to 

be reevaluated as to definition or labeling.

Some of the problems with the scale are that this is the first 

use of the tool. The definitions and labels were given to a very 

small group of nurses, who all worked in one area, the MICU, Since 

one person out of the seven MICU nurses did question the difference 

between agreeable-disagreeable and compliant-noncompliant, the labels 

and definitions need to be closely looked at,

Selltlz et al, (1976) stated that in order to improve the 

reliability of the tool, definitions must be clear and m e  raters 

using the tool must be carefully trained,

A factor that could have very well entered into the ratings, 

was the nurses? subjective feeling toward their patients. Several of 

them verbally expressed negative feelings toward their patients 

because of personality differences or patient mannerisms,
.A

The ratings varied from shift to shift, since the nurses on 

the night shift tended to try to let their patients sleep as much as 

possible between procedures, This was noted by the observers and 

would help explain the discrepancies in items 1, 6, and 7, Also many
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of the nurses verbalized to this investigator5 "How could I rate my 

patient on items 2 through 7, when the patient was asleep «>"

Independent Variables 

The intercorrelation among interrupters, interruptions and 

length of interruption show them all to be significant at the 0.05 

level. This infers that any of the variables could be used instead of 

all three. This high degree of correlation is called multicollinearity 

(Blalock, 1972).

The correlations between the independent and dependent vari

ables showed only one significant correlation and two trends. Item 

two was significant with interruptions and showed a trend with length. 

Item seven showed a trend with length of interruptions.

Implications and Conclusions 

One of the most interesting implications was that within the 

first three days after open heart surgery, an increase in traffic and 

some sleep loss did not affect the patients as thought. Roberts (1976) 

had reported that after 48-72 hours of sleep deprivation, patients 

began to lose their conversational and perceptual sets. Gunn (1968) 

also noted, that cutting sleep down to five hours produced irrita

bility, vagueness and forgetfulness. None of these behaviors were 

seen in this study.

Another implication was that in the setting used for this 

study, the nursing care was carried out according to a standardized 

protocol. A pre-printed set of post operative orders was used by the 

two attending physicians, so medications, activity, procedures and
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physical care was very much the same (Immediate Post Operative Order 

Sheet, 1977)o

Conclusions

The hypothesis was rejected due to insufficient significant 

data. However, the following trends were noted: heart rate and

interruptions, oriented-confused and interrupters, asleep-awake and 

oriented-confused and interruptions and oriented-confused, sleep 

satiated-sleep deprived and length of interruption.

The three independent variables; interrupters, interruptions 

and length of interruption correlated significantly, indicating that 

only one need be used to record data. Interrupters correlated with 

interruptions at ,89 and with length of interruptions at ,68, 

Interruptions correlated with length at ,62,

Recommendations for Further Study 

There are several ways to look at traffic as a possible factor 

related to sleep loss. The Subject Behavior Rating Scale describing 

behavior can also be revised. Other physiological variables than 

heart rate and MAP could be used.

First consider other ways to look at traffic:

1, Use a general medical or surgical unit, on which to record 

traffic, to determine if there is any difference between it 

and an ICU,

2, Try to differentiate between actual "hands on care" and

traffic entering and leaving the room, without touching the 
patient.
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The Subject Behavior Rating Scale needs refining of its 

definitions and labels« A larger group of nurses, with more diverse 

backgrounds should look at it to arrive at content validity* The 

seven point scale also needs to be evaluated; whether to leave it at 

seven points or increase or decrease the number of points.

Different physiological variables could be used. These

include:

1. Respiration associated with sleep deprivation.

2. REM sleep patterns in intensive care patients and/or patients 

on a general unit. Since REM sleep is necessary, its 

presence or absence would determine sleep deprivation.

Several different studies could be done to look at sleep

deprivation. These are:

1. Patients in a general MICU or surgical intensive care unit, 

in order to have patients with different surgeries and/or 

different medical diagnoses.

2. Patients on a general medical and/or surgical unit to 

determine their amount of sleep loss, by using the rating 

scale.

3. A study on patients in an intensive care unit for less than 

48 hours and patients in intensive care for over five days, 

to determine the difference in behavior.
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T H E  U N I V E R S I T Y  O F  A R I Z O N A
T U C S O N ,  A R I Z O N A  8 5 7 2 4

H U M A N  S U B J E C T S  C O M M I T T E E  TELEPH O N E: 626-6721 OR 6 :6 -7 r s
A R IZ O N A  H E A L T H  SC IE N C E S C E N T E R  2305

July 26, 1979

Suzanne Severt, R.N., B.S.N.
1547 East Lester Street 
Tucson, Arizona 85719

Dear Ms. Severt:

We have reviewed your proposal entitled, "Sleep Deprivation in Patients 
Undergoing Open Heart Surgery," which was submitted to the Huamn Subjects 
Committee and concur with the College Review Committee1s examination and . 
recommendations of this minimal risk project. Therefore, approval is 
granted effective July 26, 1979.

Approval is granted with the understanding that no changes will be made 
in the procedures followed or the consent forms used (copies of which we 
have on file) without the knowledge and approval of the Human Subjects 
Committee and the College Review Committee. Any physical or psychological 
harm to any subject must also be reported to each committee.

A university-wide policy requires that all signed consent forms be kept 
in a permanent file in the College Office to assure their accessibility 
inJthe event that university officials need the information and the 
principal investigator is no longer on the staff or unavailable for some 
other reason. One exception involves the use of subjects who are hospital
ized or outpatients. In such cases, the consent form or a summary of the 
experimental protocol must be filed with the patient's chart in keeping 
with Professional Standards Review Committee requirements.

Sincerely yours,

Milan Novak, M.D., Ph.D.
Chairman
Human Subjects Committee 

MN:pd

xc: Ada Sue Hinshaw, Ph.D., R.N.
College Review Committee



APPENDIX B

SUBJECT CONSENT FORM

Subject of Study: Sleep Deprivation in Subjects Undergoing Open
Heart Surgery.

You are being asked to participate in a study that looks at the actual 
amount of sleep a person having open heart surgery gets. The study 
consists of an observer outside your room who will record who enters 
your room, how many people enter, and how long they stay. Every hour 
the observer will record your heart rate and blood pressure. The 
observer will be present three times during the day: 8:00 A.M. - 
11:00 A.M., 5:00 P.M. - 8:00 P.M., and 2:00 A.M. - 5:00 A.M.

Besides the observer, the nurse taking care of you will be observing
your sleep patterns and how you react to the amount of sleep you get.

This study is being done to evaluate the actual amount of sleep patients 
having open heart surgery get. It is hoped that through this study,
better ways of delivering nursing care will be determined, so that there
is more time allowed for patient sleep. You will not directly benefit 
from this study, but hopefully through this study, future open heart 
surgery patients will get more sleep. There are no risks on your part 
from participation in this study.

All information will be kept confidential and the information will be 
coded by date, time and room number. Your name will not appear on any 
of the data collection forms or in any report of the study. Results of 
this study will be published at a later date. There will be no payment 
for participation in this study.

Questions about the study may be asked at any time. The investigator 
is available to answer all questions. A copy of this consent form is 
available to subjects upon request.

If you do not wish to participate in this study, neither your care or 
relationship with the staff will be affected. If you do start the study 
and then decide to drop out, you are free to do so without a change in 
your care or relationship with the staff.

I have read the consent form and understand my role in the study.

51



52

I also understand that this consent form will be filed in an area 
designated by the Human Subject’s Committee of the University of 
Arizona with access restricted to the principal investigator and 
authorized representatives of the College of Nursing.

Subject Date

Investigator Date

Witness Date



APPENDIX C

NURSE CONSENT FORM

Subject: Sleep Deprivation in Subjects Undergoing Open Heart Surgery.

You are being asked to participate in a study to evaluate actual sleep 
time and the effects of actual sleep time on patients following open 
heart surgery.

From this study it is hoped that different ways of delivering patient 
care will be learned, so that there will be more available sleep time 
for the patients. Hopefully through the study, you will benefit by 
having patients who get adequate sleep, so they are able to comply with 
the treatment regime and recover more rapidly.

If you decide to participate, once each shift you will be asked to fill 
out a Subject Behavior Rating Scale, consisting of seven items. The 
scale will be done for only those patients for whom you are directly 
assigned. Approximate time to do the scale is less than five minutes.

Before the actual rating is done, you will attend a short training 
session to familarize yourself with the scale, definitions, and labels 
given to the definitions. During the training session you will be asked 
to rate all the patients in CT-ICU who have had either coronary artery 
bypass or valve replacement surgery. The training session should last 
between 15-20 minutes.

Your identity will remain confidential at all times.

There will be no monetary payment for participation in this study.

There will be no risks incurred to you by participating in this study.

If you do not wish to participate in the study, or decide to drop out 
of the study, you are free to do so without affecting your job or 
incurring ill will.

You are free to ask questions at any time; before or during the study. 
After the data have been analyzed, there will be a inservice program to 
discuss the results and implications of the study.

I understand my role in the study as to attending the training session 
and filling out the Behavior Rating Scale once during my shift.
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I also understand that this consent form will be filed in an area 
designated by the Human Subject’s Committee with access restricted to 
the principal investigator or authorized representatives of the College 
of Nursing. A copy of this consent form is available to subjects upon 
request.

Nurse’s Signature Date

Investigator’s Signature Date



APPENDIX D

FLOW SHEET

Subject Number Subject Number

Observation Day Room No, Observation Day Room No.

Cat // Time HR MAP • Cat # ■ Time HR MAP

-

Observation Period Observer
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APPENDIX E

SUBJECT BEHAVIOR RATING SCALE

Directions: Circle the whole number that best represents your
patient? s behavior exhibits during the last three hours.

1. Asleep 1 2 3 4 5 6 Awake

2. Oriented 1 2 3 4 5 6 Confused

3. At rest 1 2 3 4 5 6 Restless

4. Agreeable ] 2 3 4 5 6 Disagreeable

5. Compliant 1 2 3 4 5 6 Noncompliant

6. Energetic 1 2 3 4 5 6 Tired

7. Sleep 1 2 3 4 5 6 Sleep deprived
satiated
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APPENDIX F

Asleep

Awake

Oriented

Confused

At Rest

i
Restless

Agreeable

Disagreeable

Compliant

DEFINITIONS

Moves9 but not in response to any goal. Eyes are usu
ally closed. Does not respond to his five senses.

Responds to the environment with his five senses.

Aware of his surroundings. Aware of the reason for his 
hospitalization. Able to correctly identify nurses, 
family, and friends. Knows the day, date, year, and 
time of day. Knows the reason for having many tubes and 
lines, and leaves them alone. Knows hospital and city 
he is in.

Is a state of mental bewilderment to person, place, and 
time. Examples of confusion to place: thinking he is
in his own home or in his own bed, trying to get out of 
bed, pulling on lines and tubes-— "why are these things 
in here." Confusion to person: mixing up the nurses
identity with family or friends, doesn’t remember his 
own name. Confusion to time: thinks it is Christmas
1975, does not know day, month, or year.

Absence of extraneous movements. Quiescence. Movements 
are goal directed. When talking, he stays on one sub
ject.

Moves fingers— taps, rubs, and pill rolls. Shifts weight 
in bed, moves from side to side, wiggles, slides down 
in bed. Startles easily (becomes jumpy), picks up 
things and drops them. Crosses and uncrosses legs.
Talks a lot, jumps from one subject to another (Norris, 
1978).

Affability, a readiness to be helpful, sweet tempered,

A result of unfulfilled needs or wishes. Evidenced by 
a sarcastic or rude manner or remarks. Argumentative, 
demanding, verbally attacking, or threatening. Rejec
tion of others, fault finding. Deliberate avoidance.

Agrees to do and/or cooperate with all treatments. Does 
not verbally complain about treatments and/or procedures.
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Noncompliant

Energetic

Tired

Sleep
Satiated

Sleep
Deprived

Refuses to cooperate with treatments 9 such as postural 
drainage and percussion9 ambulation, blow bottles, 
coughing, or taking medications.

Expresses feelings of being refreshed, alert, not 
sleepy. Stays awake all day.

Verbally complains of feeling "worn out," "pooped," 
"bushed," or "just plain tired out." Falls asleep 
frequently, often at inappropriate times: on the commode, 
in the middle of a conversation, while eating, when 
standing up.

Enough sleep. No complaints of not getting enough rest. 
Sleeps for an extended period of time.

Has not been able to sleep at all, or gets sleep in 
short periods (less than one hour at a time).
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