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ABSTRACT

Polysomnographic recordings of patients in the open ward of a
medical intensive care unit (ICU) and the validity of a Visual Analog
Scale (VAS) to measure subjective sleep quality in the ICU were exam-
ined, Fifteen nights of polysomnographic data were collected from 10
male patients, aged 50 to 69 years, in the ICU and compared to the
results from 14 VAS's describing subjective sleep quality, and the
tabled values for age and sex matched normals. Intensive Care Unit
night, selected medications, prior ICU experience, and habitual day
sleep were described. Subjects in the ICU exhibited drastically altered
sleep patterns including significantly more time awake, Stage I, and
stage shifts, and decreased éleep efficiency index, Stage II, and REM,
Subjects receiving aminophylline had significantly decreased REM, Total
Sleep Time, Sleep Efficiency Index, and Stage II, and were awake sig-
nificantly more. The VAS exhibited beginning construct validity. Recom~

mendations were made for revision of the instrument and retesting.

ix



CHAPTER I
INTRODUCTION

The role that sleep plays in physiological and psychological
restoration remains elusive and incompletely understood. Although the
nature of sleep is not conclusively established, the lack of sleep is a
significant problem for the client in the intensive care unit (ICU).
Sleep deprivation has been positively linked to a set of psychological
problems known by various names: post cardiotomy delirium (Adams, 1978),
post-pump psychosis (Issacson, Walker, Hayes, Legg & Yelvington, 1982),
ICU syndrome (Helton, Gordon & Nunnery, 1980), ICU psychosis (Klooster-
man, 1983), post operative delirium, cardiac psychosis, and cardiac
delirium (Beazeley, Miller & Sheong, 1981). The frequency of these psy-
chological probiems has been well studied as a complication of heart
surgery. Approximately 10 to 20 percent of open heart surgery clients
develop some form of ICU psychosis (Eisendrath, 1982). These psycholog-
ical disturbances contribute to a longer hospital stay, delay the
patient's recovery, and increase the overall cost of the illness. The
current emphasis on containment of hospital costs made the investigation

of sleep patterns in the ICU a timely subject.
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The following paragraphs will discuss pertinent physiology of
normal sleep, Elecrical activity during sleep as measured with simulta-
neous recordings of the electroencephalogram (EEG), the electromyogram

(EMG), and the electrooculogram (EOG) will be described briefly.

Sleep Patterns

Recordings of the EEG, the EMG, and the EOG have revealed that
sleep is composed of two distinct types of activity: rapid eye movement
(REM) and non-rapid eye movement (NREM). Aserinsky and Kleitman (1953)
first identified binocular rapid eye movements under the closed lids of
a sleeper. The discovery of REM sleep led to the distinction of REM

sleep as active sleep, and the remainder of sleep, NREM, as quiet sleep.

Rapid Eye Movement Sleep

Rapid eye movement sleep is characterized by a high degree of
both cerebral and physiologic activity. The EEG of REM resembles that of
the waking state, the EOG is composed of extremely rapid, conjugate eye
movements, and the EMG is almost flat (Williams, Karacan & Hursch,
1974). Rapid eye movement sleep is sometimes called paradoxical sleep.
The paradox is the presence of fast, wake-like EEG activity and dimin-
ished muscle tone as is seen in deep sleep.

Physiologically, REM is characterized by increased body tempera-
ture, cerebral blood flow, and oxygen consumption (Williams, Karacan &
Hursch, 1974). There is an erratic variability in blood pressure. The
sympathetic nervous system dominates, resulting in approximate increases

of four percent in blood pressure, six percent in heart rate, and seven
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percent in respiratory rate, as well as a marked increase in the varia-
bility of these signs (Snyder, Hobson, Morrison, & Goldfrank, 1964).
Growth hormone secretion is inhibited during REM sleep (Ganong, 1983).

Mandell, Chaffey, Brill, Mandell, Rodnick and Rubin (1966) noted
a decreased urine volume and increased urine osmolality in conjunction
with REM sleep compared to other stages of sleep. Rubin, Poland, Raves-
soud, Gouin and Tower (1975) and Rubin, Poland, Gouin and Tower (1978)
observed a lack of association between sleep staging and episodic vaso-
pressin secretion. Rubin measured plasma vasopressin levels in eight
healthy adult males by taking samples every 20 minutes during sleep for
two nights. Plasma vasopressin levels increased 100 to 300 percent in
all cf the subjects. Electrophysiologic recordings were made on subjects
for quantification of sleep staging. Rubin hypothesized that an intra-
renal hormonal mechanism might play a role in REM-related decrease of
urine flow, or alternatively, the direct sympathetic innervation of
intrarenal vasculature might alter renal hemodynamics and decrease urine
flow during REM sleep.

puring REM sleep cerebral blood flow increases in both cerebral
hemispheres and cerebral vasomotor responsiveness to carbon diogxide is
decreased (Ingvar, 1979). Normally, these changes do not increase intra-
cranial pressure (ICP). However, Ross, Muira and Vignati (1974) found
that REM sleep can cause changes in ICP in patients with intracranial
pathology.

The breathing pattern during REM sleep is irregular (Orem,

1980), and apneic periods have been noted (Aserinsky, 1965)., Minute
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ventilation, tidal volume, and arterial carbon dioxide pressure (PCOZ)
tend to approach waking levels (Sullivan, 1980).

The REM stage has been shown to be the sleep phase most regu-
larly associated with dream recall (Kales & Kales, 1970). In summary,
REM sleep has been shown to be an active stage encompassing wide varia-

tions in most neurophysiological and biochemical measures,

Non-Rapid Eye Movement Sleep

Non-rapid eye movement sleep is subdivided into four stages, I
through IV, of progressively slower electrical activity. Stage I NREM,
drowsiness, is the initiator of the sleep cycle. Stage II NREM is often
considered the "door™ to REM sleep because it precedes and follows REM
(Williams, Karacan, & Hursch, 1974). Stages III and IV NREM differ only
on the basis of the number of large, low frequency (delta) waves seen on
the EEG. Collectively Stages III and IV NREM are referred to as slow-
wave, delta, and quiet sleep (Williams, Karacan & Hursch, 1974).

Non-rapid eye movement sleep is consistent with the traditional
view of sleep as being a restful, restorative period. Muscle tone and
muscle activity are reduced on the EMG. There is a decrease in body tem-
perature, blood pressure, cardiac output, heart rate, and heart rate
variability (Mancia & Zanchetti, 1980). Growth hormone secretion
increases (Ganong, 1983), Growth hormone is a protein anabolic hormone,
and produces a positive nitrogen and phosphorus balance (Ganong, 1983).

Cerebral blood flow decreases during NREM sleep. This decrease

in flow occurs despite a slight elevation in PCO2 (Ssakai, Meyer,
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Karacan, Derman & Yamanoto, 1980), There is a decrease in minute ventil-
ation during slow wave sleep (Stages III and IV NREM), which is brought
about by a change in metabolic rate and a change in respiratory control.
The change in metabolic rate is demonstrated by a reduction of oxygen
uptake and carbon dioxide production of 10 to 20 percent (Brebbia &
Altshuler, 1965; Bulow, 1963; Phillipson, Murphey & Kozar, 1976). The
PCO2 rises during slow wave sleep (Sullivan, 1980).

In summary, NREM sleep is a restorative period composed of
Stages T through IV. Muscle tone, body +emperature, blood pressure,
heart rate, cardiac output and cerebral blood flow all decrease,

Increases in protein synthesis and PCO2 occur,

Sleep Stage Cycling

Polysomnographic recordings utilizing the EEG, EMG, and EOG
reveal variations in wave amplitude and frequency, eye movement, and
muscle tonus during sleep. Rechtschaffen and Kales (1968) divided sleep
into stages of I, II, III, and IV NREM and REM based on criteria devel-
oped from analyzing the variations in polysomnographic recordings. In a
young adult, a typical night's sleep begins with Stage I NREM and is
followed by Stages II, III, and IV. Then the sleeper ascends back to
Stage III, and then to Stage II. About 70 to 100 minutes after sleep
onset, the first period of REM occurs. The REM period is characterized
by a low amplitude, fast frequency EEG pattern similar to Stage I, but
accompanied by bursts of eye movements and a markedly decreased level of

muscle tone (Kales, 1969). After REM sleep, Stages II, III, IV, III, and
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IT NREM are re-entered, and then another REM period occurs. The number
of cycles varies between four and six depending on how long one sleeps
(Zelechowski, 1979), Figure 1 depicts the typical progression of sleep.

If the sleeper is aroused at any point during the progression of
the sleep stages, he does not return to the stage from which he was
aroused, but starts from the beginning at wakefulness (Kales & Kales,
1974; Taub & Berger, 1974, 1975). Frequent sleep interruptions can thus
lead to a decrease in frequency and length of NREM Stage IV and REM,

In summary, a typical sleep cycle is composed of Stages I, II,
III, and IV NREM and REM, and lasts approximately 90 minutes. Between

four and six complete cycles occur during a night's sleep.

Factors Affecting Sleep Stages

Many factors may affect compleEion of a typical sleep cycle and
complicate generalizations regarding the sleep patterns of different
individuals. FPactors which may affect sleep stages with or without
changing total sleep time are: age, exercise, sex, drug therapy, and
sleep—wake cycles of variable lengths. The following paragraphs discuss

each factor separately.



Wakefulness

Stage I NREM———————» Stage II NREM————— Stage III NREM
A

Y
REM Stage IV NREM
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Stage II NREM&«————— Stage III NREM

Figure 1. The Sleep-Stage Cycle
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Aged subjects require more actual undisturbed time in bed than
do younger adults., Feinberg, Koresko, Heller and Skinberg (1973) found
that 15 subjects, with a mean age of 77 years, awoke more often and for
longer periods than did another group of 15 subjects with a mean age of
26.6 years, Aged adults also needed more time to fall asleep. The aged
experience an increase in Stage I and II sleep, Stages III and IV sleep
decline by 50 percent or more (Colling, 1983). Finally, REM sleep tends
to occur in the same manner of episodes as in younger adults, but the
duration of each episode declines (Miles & Dement, 1980).

The sleep of older men compared to older women is more disturbed
(Webb, 1982). Older men experience more awakenings, longer episodes of
wakefulness, and more frequent stage changes. Women take longer to fall
asleep than men,

A significant increase in Stage IV sleep may be produced in
normal subjects by moderate to vigorous exercise. The exercise should be
done several hours before bedtime (Baekeland & Lasky, 1966). Ryback and
Lewis (1971) exercised an experimental group of four healthy subjects on
bed rest. The control group was four subjects on bed rest. The experi-
mental group had a significant increase (p<0,0l) in deep sleep. There
was no change in REM sleep.

Researchers have manipulated sleep-wake cycles of healthy adults
to determine how sleep stages are changed. Carskadon and Dement (1975)
placed five subjects on continuous sleep-wake periods of 30 minutes of
sleep or rest followed by 90 minutes of wakefulness for approximately

five days. Subjects obtained REM sleep, although the percentage of REM
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sleep was drastically decreased (p<.001) from baseline data. The mean
REM latency was eight minutes. Subjects showed a significant reduction
in total sleep time, in REM sleep, and in Stage II and IV sleep. Kelley,
Laughlin, Lentz, Sommons, and Sidoric (1973) in an identical 90 minute
sleep-wake cycle, using one subject over a six day period, also found
that REM occurred in close proximity to sleep onset.

Numerous drugs have been shown to change sleep stages (Arkin &
Steiner, 1978). Unfortunately, contradictory results with the same drug
have been reported by different investigators (Oswald, 1973; Kales &
Kales, 1970). Researchers denerally agree, however, that many commonly
used drugs can greatly alter sleep cycles, Refer to Table 1 for effects
of selected drugs on sleep stages,

In summary, age, exercise, drug therapy, and sleep-wake cycles
of variable lengths may alter the normal 90 minute sleep cycle or the
percentage of the various sleep stages. Patients in the ICU are fre-
quently elderly, given numerous drugs, placed on bedrest, and awakened
continuously throughout the night and day. These factors place criti-
cally ill patients as prime targets for the development of further com-

plications caused by alterations in sleep patterns.

Problem Delineation

The American Association of Critical Care Nurses conducted a
Delphi study to delineate those problems considered to be the greatest

research priorities for critical care nursing (Lewandowski & Kositsky,



Table 1, Drugs and Effects on Sleep Stages

(Arkin & Steiner, 1978)

REM Sleep Deficit

Barbiturates
Morphine

Amphetamines

No Effect on REM

Chloral hydrate
Diazepam

Flurazepam

Slow-wave Sleep Deficit

Diazepam

10
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1983), The prevention of sleep deprivation and the promotion of
sleep-rest patterns in the critically ill patient was listed as the
first research priority,

Before nursing can prevent sleep deprivation, more studies must
be done that describe the actual sleep patterns of clients in the ICU,
Polysomnographic recordings objectively describe sleep patterns, but are
not feasible nor cost efficient to routinely measure the effect of a
nursing intervention for promotion of sleep. Simple, reliable, and valid
instruments must be developed for nurses to evaluate the effect of nur-
sing care measures on patients' sleep patterns. This study objectively
tested the validity of the Visual Analog Scale (VAS) as a measurement of
sleep.

In summary, this study addresses the problem of altered sleep
patterns of ICU patients. The first steps toward solving this problem
are an objective and reliable description of these patterns, and the
development of a valid, clinically feasible tool to measure the effec-

tiveness of nursing interventions to promote sleep.

Significance of the Proposed Research

Researchers have associated altered sleep patterns with events
that may impair patient recovery, an increased mortality rate, and an
increased cost of hospitalization. Sleep deprivation has been associated
with ICU Psychosis, physical danger to the patient, the stress response,
impaired host defense, and impaired cognition., A key difficulty with

measurement of these altered sleep patterns and the associated events



12
has been the lack of feasible instrumentation. The following paragraphs
discuss events associated with sleep deprivation, and the need for
subjective instrumentation as a measure of sleep in the critical care

setting,

Sleep Deprivation and ICU Psychosis

The signs and symptoms of ICU psychosis include: decreased
intellectual functioning including impaired memory, diminished orienta-
tion, and a labile affect; patients appear anxious, agitated, and often
confused; marked delusions and hallucinations occur (Eisendrath, 1982).
Helton, Gordon and Nunnery (1980) collected data on 62 subjects for the
first three days in medical and surgical ICUs to correlate sleep depri-
vation and ICU psychosis., Patients in the study were evaluated every
eight hours using a mental status examination designed to measure ICU
psychosis. The information for the mental status examination was
obtained through observations by the researchers and nursing staff and
through questioning of the subjects, Data collection tools lacked docu-
mented reliability and validity. Interruptions to sleep were documented
by ICU staff nurses and the researchers, the number of potential sleep
cycles were calculated, and this total was compared to average sleeping
time at home. Moderate and severe sleep deprivation correlated signif-
icantly at p<0.05 with ICU psychosis as measured by the mental status
examination.

Other researchers have described a relationship between ICU psy-

chosis and sleep deprivation. 1Issacson et al. (1982), Kloosterman
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(1983), Locke and Gaffey (1983), Kornfield (1971), Eisendrath (1982),
and Ballard (1981) discuss sleep deprivation as an etiological factor in
development of ICU psychosis.

Patients with experimental sleep deprivation have shown changes
in mental status similar to patients with ICU psychosis. In these exper-
imental patients, signs of slurred speech, irritability, and disorienta-
tion appear in two to five days. Kimball (1972) described a "lucid
interval® of two to three days in open heart surgery patients prior to
the development of ICU psychosis. When sleep deprivation continues, the
signs progress to psychotic behavior such as delusions and paranoia
(Berger & Oswald, 1962; Luby, Frohman, Grisell, et al, 1960; Kollar,
Pasnau & Rubin, 1969; Naitoh, Pasnau & Kollar, 1971; Penz & Graig,
1972). when subjects in sleep deprivation studies were allowed one night
of recovery sleep, signs of psychosis disappeared (Berger & Oswald,
1962; Kollar et al., 1969), Similarly, Eisendrath (1982) describes the
clearing of ICU psychosis after a night of adequate sleep and privacy.

In summary, sleep deprivation and ICU psychosis have almost
identical symptoms, which appear at approximately the same time, and
disappear after a night of adequate sleep, Helton, Gordon and Nunnery
(1980) demonstrated a significant correlation between sleep deprivation
and ICU psychosis. The available literature certainly points toward ICU
psychosis and sleep deprivation as being identical entities, although

further conclusive evidence is needed.
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Physical Danger to the Patient Caused by Sleep Deprivation
The patient'experiencing severe sleep deprivation is extremely
impaired psychologically. During the experience of psychosis, the
patient may dislodge tubes or attempt movements that would be restricted
(Laynet & Yudofsky, 1971). Fabijan and Gosselin (1982) list activities
such as pulling at everything in reach, increasing restlessness, and
attempting to climb out of bed as signs of sleep deprivation., These
actions could dislodge critical life support and monitoring equipment,

and cause further physical injury to the patient,

Sleep Deprivation as a Stressor

Selye first reported findings that led to an initial formulation
of a stress theory in 1936. Selye describes a three-stage general adap-
tation syndrome of alarm, resistance, and eventual exhaustion if the
stressor is severe enough and applied for a sufficient length of time
(Selye, 1973). Sleep deprivation has been described as a stressor for
patients in the ICU by Stephenson (1977), Guzetta and Forsyth (1979),
and Ballard (198l). The stress response includes increased sympathetic
nervous system activation, increased oxygen needs, increased cardiac
output, decreased urine output, increased blood clotting, increased
intravascular volume, increased respiratory rate, and increased gluconeo-
genesis (Stephenson, 1977). The physiological and biochemical results of
the stress response may not be helpful to patients with cardiovascular
disease, pulmonary disease, and diabetes (Stephenson, 1979). The stress

response consumes energy needed for recovery from illness (Ballard,
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1981). Thus, the stressor of sleep deprivation, by eliciting the stress

response, can delay the ICU client's recovery.

Sleep Deprivation and Host Defense

Sleep deprivation affects the body's defense against infectious
agents,., Palmblad et al. (1976) found that blood polymorphonuclear granu-
locytes exhibited a decreased ability to phagocytize during sleep depri-
vation., Palmblad's findings could indicate a diminished host defense
during a phase when proper sleep is not achieved.

Palmblad, Petrini, Wasserman and Akerstedt (1979) studied the
effect of 48 hours of sleep deprivation on Deoxyribonucleic Acid (DNA)
synthesis of blood lymphocytes and adherence and alkaline phosphatase
activity of blood granulocytes. Twelve male subjects were deprived of
sleep for 48 hours. Venous blood samples were drawn before the vigil,
after 48 hours of sleep deprivation, and at the post-experimental
checkup.vThe DNA production of lymphocytes was induced by phytohemagglu-
tinin (PHA). After the 48 hour period of sleep deprivation the DNA syn-
thesis of blood lymphocytes was reduced, although it remained within the
normai range of PHA reactivity. Granulocyte adherence and stainable
activity of alkaline phosphatase were unaltered, Five days after the
vigil, lymphocyte synthesis had returned to normal. Taken together with
previously reported depressions of granulocyte phagocytosis (Palmblad et
al., 1976), these findings indicate that both lymphocyte and granulocyte

functions may be reduced during sleep deprivation., These results suggest
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that sleep deprivation may decrease cell-mediated immune reactions and

thereby impair some aspects of host defense.

Sleep Deprivation and Performance

Sleep studies have indicated that sleep deprivation may cause
changes in performance of tasks. Dement and Fisher (1963) indicated that
four or more nights of REM deprivation in human subjects led to an
inability to concentrate on certain tasks.

Glenville, Broughton, Wing and Wilkinson (1978) in a study with
eight male volunteers, found that one night's. sleep deprivation
decreased performance significantly on a one-hour vigilance task
(p=.001). Glenville and Wilkinson (1979) measured the performance of 12
computer operators working on the night shift and the day shift, Tests
of reaction time were compared on the first night of the night shift at
0400, and at the beginning of the day shift at 0800 with different sub-
jects. Data were collected over a three week period. The results were
that mean reaction time increased significantly on the night shift after
24 hours of sleep deprivation, as compared to the day shift.

These studies indicate that impairment in vigilance, perform-
ance, and concentration may occur after sleep deprivation. These impair-
ments could partially explain the difficulty some patients have in
comprehending and applying information given by health care personnel

during hospitalization.
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Sleep Deprivation and Mortality Rate
Sleep deprivation and ICU psychosié have been associated by some
researchers with an increased mortality rate in the critically ill
(Kornfield, 1971; Kiely, 1973; Hale, Koss, Kerstein & Camp, 1977). In a
surgical ICU Hale et al. (1977) found that seven percent (22/322) of the
patient population required psychiatric consultation for such conditions
as organic brain syndrome, anxiety, depression, psychosis, and suicidal
attempts. The author cited 24 hour continuous management plans, multiple
invasive procedures, and use of continuous monitoring as some of the
factors causing these changes in mental states, As a group these
patients had prolonged hospital stays, a higher incidence of cardiac
arrest, and a higher mortality rate, No data were given comparing how
acutely ill the other ICU population was, or how acutely ill the
patients were prior to developing psychiatric symptoms. A question left
unanswered by the study is the cause of the increased mortality. Was it
the result of the psychotic symptoms or the acuity of the patient? Could
one extrapolate that the environment of the ICU, with sleep deprivation,
sensory overload, and a possible stress response led to an increased
mortality rate? Further research is needed relating mortality rate to

sleep deprivation and ICU psychosis.

Sleep Deprivation and Hospitalization Costs
The psychological disturbances associated with sleep deprivation
may prolong hospitalization and increase costs., Sveinsson (1975) stated

that although post pump psychosis rarely leads to permanent deleterious
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effects, it may prolong hospitalization. Bain and Watt (1975) listed
post cardiotomy delirium as a non-life threatening complication that
contributes to a longer hospital stay, delays the patient's recovery,
and increases the overall cost of the patient's illness., The cost of
nursing care will be increased for clients with severe sleep deprivation
because more nursing hours will be required to manage a combative, con-

fused patient who may potentially harm himself or others.

Sleep Measurement Instrumentation

Various techniques have been utilized to evaluate sleep includ-
ing both objective and subjectives measures. The objective polysomno-
graphic measures, simultaneous recordings of the EEG, EOG, and EMG, are
costly and time consuming. Subjective measures such as surveys, ques-
tionnaires, diaries, interviews, and direct observation have also been
used, A literature search for subjective instrumentation revealed no
adequately tested subjective measure of sleep. Comparison of findings
from polysomnographic data and subjective measures of sleep have yielded
significant correlations for several characteristics indicative of
quality of sleep (Baekeland & Hey, 1971; Johns, 1975; Parrott & Hind-
march, 1980). Although some association has been demonstrated between
polysomnographic measures of sleep and subjective characteristics, this
preliminary work is inconsistent. Adequately tested subjective instru-
mentation, including correlation between polysomnographic and subjective
data, is needed before the effect of nursing interventions for promotion

of sleep can be measured.
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In summary, this research was significant because altered sleep
patterns futher endanger already critically ill patients, and increase
hospitaization costs. Before nursing can develop interventions to pro-
mote sleep and prevent the associated complications of altered sleep
patterns, the problem must be further described and subjective instru-

mentation must be developed and tested.

Purpose of the Study

The purpose of this study was to objectively describe the sleep
patterns of patients in the ICU using polysomnographic monitoring equip-
ment. A second purpose of the study was to establish the validity of a

subjective clinical tool for measurement of sleep in the ICU.

Smmmag y

This chapter has presented an overview of the literature des-
cribing sleep patterns, factors causing alterations in sleep patterns,
and the significance of altered sleep patterns to ICU patients. The
problem of altered sleep patterns in the ICU patient is an urgent one,
and critical care nurses are committed to a solution, The initial course
of action toward the alleviation of this problem was a description of
its severity, and the testing of a tool that is practical for measure-

ment of sleep in the critically ill patient,



CHAPTER II
CONCEPTUAL FRAMEWORK

The conceptual framework for this study was based on a multidi-
mensional view of the individual as a composite of physiologic, psycho-
logic, sociocultural, and developmental influences. This view is
consistent with Neuman's (1972) Health Care Systems Model. The concep-
tual framework is depicted in Figure 2, Only the concept of alteration
in sleep patterns was addressed in this study. This study proposed to
describe these‘alterations, and to compare the results obtained through
a paper and pencil subjective patient rating scale and the traditional

polysomnographic recordings.

First Construct Level

Neuman (1972) described man as an open system in continuous
interaction with the environment. Stressors impinge upon man's lines of
defense, and the response is either toward death or recovery. A stres-
sor was defined by Neuman as any problem capable of causing instability
of the system. Selye (1973) first described the stressor-response gen-
eral adaptation syndrome. Selye defined a stressor as any agent capable
of causing injury. The response, according to Selye, is a non-specific
adaptation syndrome which takes place in three stages: 1) the alarm
reaction, 2) the state of resistance, and 3) the stage of exhaustion,
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According to Selye, increased endocrine secretion, particularly from
the adrenopituitary system, is responsible for the response of the
organism to injury. During the alarm reaction the body responds by
undergoing catabolic¢ and other physiologic changes. During the latter
part of the alarm phase the body is restored to its reinjury condition,
During the stage of resistance the body is adapted to the stressor,
Eventually, if the stress is continued, adaptation is lost and the
stage of exhaustion begins., Death may occur if the stressor continues.
Nursing's role in health according to Neuman (1972) is the pre-
vention of patient exposure to the stressor (primary prevention),
treatment of the problem (secondary prevention), and reconstitution
(tertiary prevention). Nursing can thus therapeutically intervene at
any point in the health continuum to assist the patient to prevent
injury from stressors, resist the effect of a stressor, and adapt to

the stressor.

Second Construct Level

An alteration in sleep patterns is a stressor for patients in
the ICU, The stressor of alterations in sleep patterns further endan-
gers already critically ill clients, and impairs recovery. Ballard
(1981) states that sleep deprivation in the ICU causes a continual
arousal response, This response consumes energy needed for recovery
from illness and prevents the rapid restoration of the patient to an

optimum level of functioning (Ballard, 1981).
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Broughton and Baron (1978) monitored sleep patterns in the ICU
and on the ward after acute myocardial infarction (MI). Twelve
patients, 11 male and one female, aged 33 to 70 years, had nocturnal
sleep patterns recorded. Stage III NREM was increased in the ICU from a
normal of 10 percent to a Stage III NREM of 1l percent, Stage IV NREM
was increased from a normal of 10 percent to a value of 17 percent in
the ICU. Rapid eye movement sleep decreased from an average of 20 to 25
percent to a REM value of 11 percent (normal sleep values for young
adults, Kales & Kales, 1970). These data were pooled for all hospital
days in the ICU. 1In all patients, sleep was characterized by increased
wakefulness, increased Stage I, a greater number of awakenings, and
increased REM density. Rapid eye movement sleep was decreased, shorter
REM periods occurred, and there were prolonged REM latencies. Although
patients were deprived of REM sleep, no REM rebound occurred during the
nine nights during which sleep was monitored. Rapid eye movement sleep
gradually increased toward normal. The authors suggested that REM
vebound may occur later than the period covered by this study.

One limitation to generalizations from the above study is the
wide age range of the subjects. Awakenings, total sleep time, and pro-
portions of sleep stages change as one ages (Colling, 1983). Another
missing link is the sleep staging that coincided with daytime sleep.
Morning naps contain higher proportions of REM sleep (Karacan, et al.,
1970).

Karacan et al. (1974) monitored sleep continuously for 24 hours

in four MI patients. Sleep was monitored for one to five days each in
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the ICU, Data showed high amounts of wakefulness, poor sleep effi-
ciency, decreased REM sleep, high REM latency, and a decrease in number
of REM periods. These researchers reported a total absence of Stages
III and IV NREM. The lack of Stage III and IV NREM sleep is not in.
accordance with findings by Broughton and Baron (1978) who described
increases in Stages III and IV NREM.

McFadden and Giblin (1971) recorded observations on four
subjects post-open heart surgery from the first to the sixth post-
operative nights. The data were analyzed in terms of the number of
times that the patient received 60 consecutive minutes of uninterrupted
rest or sleep. From the analysis of the data, McFadden and Giblin
concluded that: 1) all four subjects were deprived of sleep during
their first six post-operative nights, as compared with their prior
sleep patterns; 2) none was able to make up for the loss during the
day; and 3) three of the four documented behavioral changes which might
have been related to sleep deprivation.

Hilton (1976) conducted a descriptive study with 10 subjects
from a respiratory ICU using continuous polysomnography, observation,
and interview, The purpose of the study was to identify quantity and
quality of sleep and the factors which disturbed sleep. Total sleep
time ranged from six minutes to 13.3 hours during a 24-hour period.
Stage I predominated to the deprivation of all other stages, especially
Stage IV and REM. Only one subject had sufficient time to complete a

sleep cycle, but was unable to do so in the 96 uninterrupted minutes.
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In Hilton's study, subjects obtained only 3.6 percent REM sleep

during the first 24 hours, compared to a normal REM of 20 to 25 percent
for young adults (Kales & Kales, 1970). During the second 24 hours sub-
jects obtained only six percent REM sleep, Stages III and IV NREM were
also decreased, Subjects obtained seven percent Stage III NREM and 0.1
percent Stage IV NREM during the first 24 hours. The normal for both
Stage IIT and IV NREM is 10 percent (Kales & Kales, 1970). Hilton con-
cluded that subjects in her study were deprived of REM sleep, Stages
IIT and IV NREM sleep, and that poor progression of sleep stages
occurred,

The above studies demonstrated the alteration in sleep patterns
experienced in Ehe ICU. These altered sleep patterns are caused by
sleep disturbing factors. The following paragraphs discuss facets of
the ICU environment which disturb the sleep of critically ill patients.

Hilton (1976) also identified sleep disturbing-factors as evi-
denced by changes in the polysomnographic recording toward wakefulness.
The subjects' sleep patterns were disturbed by a total of 1301 factors.
Staff conversation, not with the patient, accounted for 29 percent of
the sleep-disturbing factors. Other sleep-disturbing factors were
therapeutic procedures, personal care, and nurse-patient communication.
In this study the number and duration of sleep~disturbing factors
influenced adversely the quantity and quality of sleep.

Walker (1972) observed four post-cardiotomy patients for an
eight hour period for three consecutive days and recorded the inter-

actions that took place between the subject and others. The average
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number of interactions for the first day was 53.25; for the second day,
32,60; and for the third day, 29.25. The greatest time that was
observed in minutes between interactions was that of 50 minutes on the
second day. Walker concluded that patients in this ICU had drastically
altered sleep patterns.

Noble (1979) initiated an observational study of four ICUs to
identify the main disturbances present in the patients' immediate
environment. Noble and her assistants made approximately 100 one to
four hour observations. All observers concurred that the most disturb-
ing stimuli in the ICU were staff communication. Sixty-five percent of
communication was related to patient care and treatment. Staff conver-
sations about personal affairs accounted for 16 to 18 percent of the
communication, and were frequently within earshot of patients, Approxi-
mately 14 percent of all observed communication was directed toward
patients, Noble postulated staff communications as a possible cause of
ICU psychosis.

In 1967, Demeyer interviewed 24 post-operative cardiac surgery
patients who had spent at least 24 hours in an ICU. Open-ended ques-
tions were utilized to elicit information regarding what the patients
recalled about their ICU experience, Patients expressed feelings such
as being tied down by electrocardiographic leads, being unable to
escape from the environment, and how bothersome the noise and constant
disturbances were, Another patient concern was never being left alone
enough to get any aleep. Ballard (198l) studied patients' perceptions

of environmental stressors in a surgical ICU., Forty stressors identi-
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fied from the literature were written on individual cards. Patients
were asked to sort the cards in order of most stressful to least
stressful. Being awakened by the nurses was ranked ninth, and not being
able to sleep was ranked twelfth.

Beazeley, Miller and Sheong (198l) interviewed eight postcardi-
otomy patients regarding their stays in the ICU., Each patient com-
plained of constant noise and the lack of opportunity to rest.

In summary, research studies of sleep patterns in the ICU have
identified noise, care procedures, and numerous other factors as inter-
rupting rest and sleep in the ICU, Researchers have concluded that

patients in the ICU have drastically altered sleep patterns.

Concept Level

The model on which this research was based (Figure 2) demon-
strates the relationhsip between the construct of sleep patterns in the
ICU and each identified indicator of this construct. Each identified
concept and its relationship to the construct will be discussed in the

following paragraphs.

Sleep Period Time Stages I - IV

Sleep period time (SPT) is defined as the time from the onset
of the first sleep stage until the final morning awakening (Wiliams,
Karacan & Hursch, 1971), The amounts of REM and Stages I through IV are
calculated as percentages of SPT. It is proposed that patients in the
ICU will have increased percentages of Stages I and II when compared to

normal percentages of Stages I and II. Hilton (1976) found that Stage I
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predominated all other stages in her study in a respiratory ICU. She
found that analgesics and sedatives tended to promote Stages I and II.
Observational studies (Walker, 1972; Hilton, 1976; McFadden & Giblin,
1971; Helton, Gordon & Nunnery, 1980; Noble, 1979; Severt, 1979) have
documented that patients are frequently interrupted from sleep and that
ICUs have extremely high noise levels. Frequent interruptions to sleep
and noise hinder the normal progression through the sleep stages and
cause an increase in the percentages of Stages I and II.

This study anticipated the percentage of Stages III, IV, and
REM would be decreased when compared to normal percentages. Hilton
(1976) described seven percent of Stage III (normal 10 percent), 0.1
percent Stage IV (normal 10 percent), and 3.6 percent REM (normal 20 to
25 percent). Thelsource of the normal values for young adults is from
Kales and Kales (1970)., Karacan et al. (1974) reported a total absence
of Stages III and IV and decreased REM sleep in myocardial infarction
patients. Broughton and Baron (1978) described increased Stages III and
IV, and decreased REM sleep. The results of sleep studies in the ICU
are in agreement regarding the decreased percentage of REM sleep, but
are not in accord regarding Stages III and IV, In this conceptual
framework, Stages III and IV were proposed to be decreased in the ICU

because of the frequent interruptions to sleep and noise levels.

Sleep Period Time Stage Wake
Awakenings are defined as the return from any sleep stage

(stages defined by Rechtschaffen & Kales, 1968) to the waking state
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(stage W). Awakenings will be analyzed both by number and time in
minutes, Hilton's study (1976) outlined 1301 factors that may have kept
patients awake or prevented them from obtaining uninterrupted sleep
patterns, Broughton and Baron identified a mean of 21.7 awakenings
among his subjects during the first night in the ICU, This study
asserted that there would be an increased number of awakenings and an

increased time awake for ICU patients,

Latency to Sleep Onset

Latency to sleep onset is defined as the difference between the
time that the patient is quiescent and could possibly sleep and the
onset of the first sleep stage, Broughton and Baron (1978) described
sleep latency of from 5.8 minutes to 22.7 minutes. Because of documen-
ted high noise levels in the ICU (Bentley, Murphey & Dudley, 1977;
Redding, Hargest & Minsky, 1977), this study proposed that ICU patients

would have increased sleep latencies.

Sleep Efficiency Index

Sleep efficiency is defined as the percentage of time in bed
spent asleep in any stage (Williams, Karacan & Hursch, 1974). Since ICU
patients are usually on bedrest, the definition was changed to define
time in bed as beginning at approximately 9 PM and ending at approxi-
mately 6:30 AM, Sleep efficiency was found to be substantially reduced
in Broughton and Baron's study (p<.005). This study proposed that sleep

efficiency would be decreased in ICU patients,
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Stage Shifts
The number of stage shifts is defined as the number of changes
from any sleep stage to another sleep stage (Williams, Karacan &
Hursch, 1974). Broughton and Baron (1978) found that the number of
stage shifts in ICU compared to a control was significant at p<0.005.
The increased number of stage shifts can be explained at least par-
tially as a sequel to the noise levels in the ICU and the resulting
change in sleep toward wakefulness. The dimension of the number of

stage shifts was purported to be increased in the ICU.

Summary
The conceptual framework has been presented for this study, The
framework was based on Neuman's Health Care Systems Model (1972), and
was derived from a review of the literature regarding the sleep of
patients in the ICU. The operational aspects of the study are explained

in the next chapter,



CHAPTER III

METHODOLOGY

A descriptive design was employed to examine sleep patterns in
the ICU. Subjective patient measurements were correlated with polysom-

nographic data.

Study Sample and Setting

The unit of analysis for this study was the night of sleep.
Data from a total of 15 nights of sleep were collected from ten
subjects who agreed to participate.

The participants in the study were in the open ward of the
medical ICU in an écute care facility located in the southeastern
United States. Acute myocardial infarction patients were excluded from
the study per physician request. Criteria for subject inclusion were:

1. Male, age 50-69 years

2, Able to read and speak English

3. No history of chronic alcoholism

4, Admitted to the ICU after 4 AM on the first day of data col-
lection

5. Alert and oriented

31
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Subjects were limited to males between the ages of 50 and 69
because sex and age affect sleep patterns. wWilliams, Karacan and Hursch
(1974) compared the sleep of 50 to 59 and 60 to 69 year old men and
women. Women in the 50 to 59 year old group were significantly differ-
ent from men on the sleep indicators of time in bed, SPT, and total
sleep time (defined as SPT less any time that the subject spent awake
during the night after initial sleep onset). Women in the 60 to 69 year
0ld group had a significantly greater number of awakenings than did the
men of that age group. Men aged 60 to 69 had a significantly greater
frequency of Stage I and of minutes of REM interval four than did men
aged 50 to 59. There was no significant difference among any other
sleep variables. Since the frequency of Stage I and the minutes of the
REM interval four were not presented as indicators of altered sleep
patterns in the ICU, men aged 50 to 69 were included in the study.

Only subjects who could read and speak English were invited to
participate in the study. Other languages were excluded because the
investigator speaks only English.

Subjects were not included in the study if they reported a
recent history of alcoholism,., Alcoholics have changes in REM and Stages
IIT and IV NREM (Williams, Karacan & Hursch, 1974). Withdrawal of
alcohol from the chronic alcoholic usually results in an initial
rebound of REM sleep (Williams, Karacan & Hursch, 1974).

Patients admitted to the ICU after 4 AM prior to the first
night of data collection were included in the study. Alterations in

sleep patterns occur when one is exposed to an unfamiliar sleep envi-
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ronment, Because of these alterations in sleep patterns, researchers
usually disregard results from the first night in the laboratory
(Williams, Karacan & Hursch, 1974)., Since the objective of this study
was to describe the sleep of patients in the unfamiliar environment of
the ICU, the first night of sleep was not disregarded, By excluding
subjects admitted before 4 AM, the investigator hoped to restrict sub-
jects to those who have not slept any part of the prior night in the
ICU.

An alert, oriented participant was necessary for this study.
The subjects had to be alert and oriented to describe their sleep when

answering the VAS questions,

Protection of Human Rights

The research proposal and patient consent form received
approval by the University of Arizona, Human Subjects Committee, the
Veterans Hospital Research and Development Committee and Human Subject
Committee, the Medical Director of the ICU, and the Chief Nurse,
Veterans Hospital. See Appendix A for a copy of the consent form,
Approval from the University of Arizona Human Subjects Committee is
included in Appendix B. To assure anonymity, each subject was assigned

a code number and all data were coded accordingly.
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Data Collection Protocol

The data collected during the study and the associated data

collection procedure are discussed in this section. The unit of

analysis in the study was the night of sleep.

Data Collected

The following data were collected by the investigator,
Polysomnographic Recordings Describing ICU Sleep - There were
15 nights of polysomnographic recordings from the 10 subjects
in the study.

Visual Analog Scale Describing Sleep at Home - There were nine
nights of VAS data from the same 10 subjects described above.
See Appendix C.

Visual Anlog Scale Describing ICU Sleep - There were 14 nights
of VAS data from the same 10 subjects described above, See
Appendix D.

Selected Medications, Prior ICU Experience, and Night in the
ICU - There were 15 nights of data from the 10 subjects in the
study.

Sleep History ~ There were 15 nights of data from the 10 sub-
jects describing usual sleep patterns at home. Only the ques-
tions regarding number of hours usually slept during the night

and day and number of awakenings were used in the study.

The 15 nights of polysomnographic recordings in the ICU were compared

to normal values for age and sex-matched normals., The normal values

were taken from a study by Williams, Karacan and Hursch (1974).
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Data Collection Procedure

Patients were approached between 7 and 8 PM, After informed
consent, demographic data such as age, diagnosis, the presence of inva-
sive lines, use of other equipment, and prior ICU experience were
obtained. The proposed procedure was explained, The investigator
planned to have subjects answer the five brief questions in the VAS
regarding their usual sleep patterns at home. However, the scale
describing home sleep was completed in the morning instead of the
evening because of the unforeseen delay to begin recording due to
medical and nursing interventions. The purpose for collecting usual
sleep pattern information was to establish normal scores for each
patient, A short sleep history was taken regarding each subject's usual
sleep at home. See Appendix E for a copy of the sleep history. A record
of the medications subjects were given while in the ICU was kept.

At this timé, patients were connected to the polysomnographic
equipment. Measurement and electrode application required between one
and two hours., The researcher remained with the patient during the
study to insure optimal tracings, and to assist the patient to maintain
comfortable positioning of the electrodes and cables. The recordings
began between 9:15 PM and 11:15 PM and were terminated at 6 AM,

The patients were then asked to describe their sleep last night
by answering the questions on the VAS, The 10 subjects completed 14 VAS
questionnaires subjectively describing ICU sleep, and nine VAS

questionnaires describing sleep at home. One subject, who had a
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diagnosis of chronic renal failure and was on hemodialysis, could not

understand how to complete the scale.

Data Collection Instruments

The instruments used in data collection were the polysomno-
graphic recordings made on a Grass 16-Channel EEG machine and the VAS,

The instruments will be discussed in the following paragraphs.

Polysomnographic Recordings

Polysomnographic tracings are the recordings of brain wave
potentials (EEG), eye movements (EOG), and skeletal muscle (EMG).
Standardized methods for recording and scoring (Rechtschaffen & Kales,
1968) were used, Polysomnographic tracings were made on a Grass 16
Channel EEG machine at a paper speed of 15 millimeters (mm) per second,
The EEG machine was calibrated prior to each recording session,
Calibration factor was 7 mm per 50 microvolts. Six channels of EEG, two
channels of EOG, and one channel of EMG were used,

The electrodes for one of the EOG tracings were placed one cm
above and slightly lateral to the outer canthus of the right eye (Ez)
and referenced to the contralateral ear lobe (Al). On the second EOG
channel were recorded the potentials from an electrode one c¢m below and
slightly lateral to the outer canthus of the other eye (El), referred
to the contralateral ear (Az). The two electrodes for the EMG tracing
were placed in muscle areas beneath the chin. The electrodes for the
EEG recording were placed in the Ol and O2 (occipital), C3 and c4

(central), and Fpl and sz (frontal) areas according to the Ten-Twenty
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System of Electrode Placement (Jasper, 1958), and referenced to the

contralateral ear (Rechtschaffen & Kales, 1968). Figure 3 illustrates
the placement of the electrodes,

Impedances were decreased to less than 10 ohms with an abrasive
paste, The electrodes were attached to the scalp with one inch by one
inch squares of gauze soaked in collodion, The collodion was dried with
an air pump. Electrodes were connected to a Bio-potential isolator. The
Bio-potential isolator was suspended from a movable intravenous (IV)
pole suspended from the ceiling.

Scoring of the recordings was done in 20 second epochs by the
researcher according to Rechtschaffen and Kales (1968). Dr. Andrew
Chesson, a neurologist and head of the Louisiana State University
Sleep-Wake Disorders Center, helped the investigator learn the tech-
niques of scoring, Interrater reliability in scoring was determined by
assigning each scored record a number of one through fifteen, placing
the numbers in a hat, shaking the hat, and drawing out a number, That
particular recording was scored independently by a Certified Polysomno—
graphic Technician from the Presbyterian Hospital Sleep-Wake Disorders
Center in Dallas, Texas. Interrater reliability was computed using the
following equation from Polit and Hungler (1983):

number of agreements

number of agreements + disagreements



Figure 3.

G = Ground

Placement of Electrodes
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Each page of the recording was considered an agreement or a disagree-
ment, Computed interrater reliability was .79. This was considered an
adequate level of interrater reliability for this study.

The following criteria were used for scoring:

Wakefulness., Eight to 13 cycles per second and/or low voltage
mixed frequency waves, rapid eye movements, possibly eye blinks, and
high muscle tone,

Stage I. Two to seven cycles per second of low voltage occur-
ring among mixed frequency EEG, accompanied by slow eye movements, and
by muscle tone less than wakefulness, Sharp vertex waves with ampli-
tudes as high as 200 microvolts appear in the latter part of Stage I,

Stage II. Sleep spindles of six or seven distinct waves in a
half-second period and/or K complexes. K complexes are negative sharp
waves followed by a positive component with a deviation exceeding one-
half second.

Stage III. At least 20 to 49 percent of the epoch consists of
waves of two cycles per second or slower with amplitudes greater than
75 microvolts,

Stage IV. More than 50 percent of the epoch consists of waves
of two cycles per second or slower with amplitudes greater than 75
microvolts,

Stage REM. Relatively low voltage, mixed frequency waves,
"saw-tooth™ waves, and waves of eight to 13 cycles per second, There is
an absence of sleep spindles, K complexes, and vertex sharp waves.

Muscle tone reaches its lowest level,
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Visual Analog Scale

The VAS is designed to subjectively measure okjective
polysomnographic recordings and utilizes a scaling technicque with a
horizontal 100mm line on which the subject makes a mark to indicate his
feelings or attitude in relation to two extreme statements. Visual
Analog Scales have been advocated by Aitken and his colleagues (Aitken,
Southwell & Wilmshurst, 1965; Aitken, 1969, 1970). ' Since each subject
places himself appropriately along the dimensions, the problems of
unequal category widths and failure to grasp nuances of feeling may be
overcome, at least in part (Aitken, 1969)., The VAS is particularly
applicable to the critically ill population because of its simplicity
and ease of administration. The critical status of the patient and the
continuous procedures that must be performed by medical personnel make
a brief instrument necessary.

The development of an instrument for the measurement of sleep
patterns in the ICU began with an examination of the objective charac-
teristics of ICU sleep documented in sleep research., Studies by Hilton
(1976) and Broughton and Baron (1978) have documented frequent awaken-
ings, decreased REM sleep, increased stage shifts, increased time in
Stage I, and decreased sleep efficiency, The studies are conflicting
regarding the percents of Stage II, III, and IV, but the conceptual
framework of this study proposed decreased percentages of Stages III
and IV and an increased percentage of Stage II.

Research using open-ended questions has documented that

patients perceive the quality of sleep obtained in the ICU as poor
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(Demeyer, 1967; Walker, 1974). However, no simple subjective instru-
ments are available to measure sleep in the ICU, Richards (1984) meas-
ured sleep quality using a one question VAS in a medical ICU. Possible
scores ranged from 0 centimeters (cm) (no sleep at all) to 15 cm (a
good night's sleep). The mean score for 16 subjects was 5.07 cm, indi-
cating that sleep was not very satisfying for these patients. However,
the instrument lacked documented reliability and validity.

The next step toward development of an instrument for measure-
ment of sleep in the ICU was an examination of the available sleep
instruments, and of factors identified as being valid measures of sleep
in subjects other than ICU patients. Investigators differ in what
composes a good night's sleep. Generally no accepted definition of the
quality of sleep is available (Johns, 1975).

Johns (1975) performed factor analysis on objectively measured
and subjectively reported characteristics of 46 nights' sleep in four
healthy male subjects. Subjective sleep quality was measured via a
Likert scale., Delay before falling asleep in minutes and number of
awakenings were estimated by subjects. Only those factors associated
with Eigenvalues greater than 1.0 were retained, and Varimax rotation
was performed to simplify the structure of each factor. Factor loadings
greater than 0.45 were considered significant., Four separate factors
emerged.

Factor I accounted for more than a quarter of the original
variance and described one aspect of quality sleep called fragment-

ation, This factor included objective and subjective reports of
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awakenings during the night, the amounts of Stage I and of REM sleep
(related inversely), and one component of variation in the total
duration of sleep. Factor II was called length of sleep and was
influenced by bedtime, time of awakening, and the amount of Stage II
sleep. The delay before falling asleep, measured objectively and
subjectively, formed Factor III. Factor IV was the amount of delta wave
sleep. Johns found that the subjective estimates of delays before
falling asleep for all subjects were highly correlated with the
corresponding objective measurements (r=0.56; p<0.001).

Baekeland and Hoy (1971) examined reported versus recorded
sleep characteristics in 21 young male subjects who slept from one to
three days in the sleep laboratory. Reported characteristics were
obtained with a sleep log containing 10 questions. Subjects who
reported being "refreshed” on awakening had fewer awakenings, less time
spent awake, and more Stage II sleep. Subjective reports of deep sleep
were unrelated to any of the recorded sleep parameters investigated.
There was no difference between recorded and estimated sleep latencies,
thus subjects correctly estimated the time taken to fall asleep.
Presleep state of mind was related only to sleep latency; states of
mind other than calm were associated with longer sleep latencies. 1In
this study subjects recalled only awakenings of greater than or equal
to four minutes, but briefer awakenings were important in determining
how rested subjects felt on arising. Nicholson, Stone and Clark (1976)
and Nicholson, Stone, Clark and Ferres (1976) used a VAS to measure

the effect of drug therapy on sleep, and correlated subjective and
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objective polysomnographic measurements. Subjects in both studies were

six healthy males aged between 19 and 43 years. The scale measured the
extremes of fresh/tired, slept very poorly/well, I feel very
sleepy/wide awake, I fell asleep never/immediately, and after I fell
asleep, I slept very badly/very well, Correlations showed that
subjectively improved sleep was related to increased sleep time
(p=0.01), decreased wakefulness (p=0.001) and Stage I (p=0.001), and
increased Stage III and IV (p=0.01).

Parrott and Hindmarch (1978) constructed a VAS of 10 questions
to measure subjects' response to sleep and early morning behavior, The
questions were grouped into four areas: the ease of getting to sleep,
quality of sleep, ease of awakening, and integrity of early morning
behavior following wakefulness. Questionnaires were completed 501 times
during several investigations regarding hypnotic drugs. Factor analysis
produced four factors which corresponded to the four aspects of sleep
and early morning behavior proposed in the questionnaire,

In summary, few scales have any documented reliability and
validity, and the number and content of questions is somewhat inconsis-~
tent. Five dimensions were identified from the literature review as
being applicable to sleep in the ICU, The five dimensions were 1) sleep
depth, 2) falling asleep, 3) awakenings, 4) returning to sleep, and 5)
quality of sleep. The VAS used in this study measured the dimensions
with the following questions: Dimension 1 - Deep sleep/light sleep;
Dimension 2 - Fell asleep immediately/Never fell asleep at all; Dimen-

sion 3 - Didn't wake at all/Awake off and on all night long; Dimension
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4 - Got back to sleep easily/Couldn't get back to sleep; Dimension 5 -
Good night's sleep/Bad night's sleep. The complete scale is shown in
Appendices C and D, Table 2 indicates the dimension measured, the
correlating polysomnographic sleep indicator, and the VAS question.

Possible scores on the VAS range from 100 (indicating optimal
sleep) to 0 (indicating poorest quality sleep). Larger values on the
following polysomnographic indicators are predicted to indicate poor
quality sleep: Percent Stage I, Percent Stage II, Number of Awakenings,
Percent Awake, Latency to Sleep Onset, Number of Stage Shifts, and Min-
utes Awake., The conceptual framework of this study predicted negative
correlations between those polysomnographic indicators and VAS
questions.

Content validity of the scale was determined by a panel of
experts composed of a doctoral nursing student with a minor in
neurophysiology and specializing in sleep, a practicing ICU nurse, and
a doctorally prepared nurse specializing in the Medical-Surgical area.
Construct validity for the instrument was estimated by correlating the
polysomnographic recordings identified through the literature review as
being indicators of ICU sleep patterns to the VAS questions.
Correlations with other tests which purport to measure the same
construct are valid measures of a construct (King, 1979). King (1979)
also stated that predictions concerning group differences on a test are
a measure of construct validity. Reliability of the instrument was not

determined during the course of this study.



Table 2, Dimension of Sleep with Corresponding Polysomnographic
Indicator and Visual Analog Question

Dimension Polygsomnographic Indicator Visual Analog Question
1) Sleep Depth Percent of Stages I and II Deep sleep/Light sleep
Percent of Stages III, IV, REM
2) Falling Asleep Latency to Sleep Onset Fell asleep immediately/
Never fell asleep at all
3) Awakenings Number of Awakenings from any Didn't wake at all/Awake off
Sleep Stage and on all night long
4) Returning to Sleep Percent Awake Got back to sleep easily/
Time in Minutes Awake Couldn't get back to sleep
Sleep Efficiency Index
5) Quality of Sleep Percent of Stages I, II, III, IV, Good night's sleep/Bad

NREM and REM night's sleep
Number of Awakenings and Time Awake
Latency to Sleep Onset
Sleep Efficiency Index
Number of Stage Shifts
Sleep Period Time
Total Sleep Time
Minutes of REM

14
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Analysis of Data

The demographic¢ data were analyzed using descriptive statis-
tics. Means, standard deviations, minimum, maximum, and variance were
calculated.

The data obtained through each patient's polysomnographic
recordings were scored individually. The polysomnographic and VAS data
were combined for all patients on each separate night in the ICU (Night
1, Night 2, and Night 3), and for a total for all patients. The General
Lineral Model Procedure for analysis of variance and Duncan's Multiple
Range Test were performed to determine the difference among the three
nights,

Pearson Correlation Coefficients were utilized to correlate
scores on the VAS and polygraphic sleep data., Pearson Correlation
Coefficients were also performed between measures.

The effects of selected medications, prior ICU experience, and
home sleep patterns which may affect ICU sleep were examined, Unpaired
two-tailed t-tests were used to compare the sleep patterns of subjects
in relation to independent. variables, The differences between VAS
scores at home and in the ICU were compared with paired two-tailed

t-tests,
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Summary
This chapter described the methodology of this study. The

design, sample, setting, and protection of human subjects were dis-
cussed, The instruments for data collection, the VAS, polysomnographic
recordings, and the procedures for the collection and analysis of data

were presented.



CHAPTER IV
RESULTS

This chapter presents the results obtained through 15 nights of
polysomnographié recordings, 14 VAS's describing ICU sleep, 9 VAS's
describing home sleep, and selected subject characteristics, Each meas-
ure was taken for the same 10 subjects in the study. Scores on the VAS
and correlations between the instrument and sleep recordings are exam-
ined. The effect of prior ICU experience, ICU night, selected medica-
tions, and a habitual day sleep pattern at home on polysomnographic

indicators and VAS questions are described.

Description of Sample

Thirteen subjects were invited to participate in the study. Two
subjects declined when approached, and one subject became increasingly
short of breath after the electrodes were applied and asked to withdraw
from the study, Table 3 describes each subject's age, diagnosis, the
ICU night sleep was recorded, prior ICU experience, and the presence of
monitoring equipment. The mean age of the subjects was 59,600 with a
standard deviation of 4.812., All subjects either had a history of car-
diovascular disease or an acute cardiovascular event causing the ICU
admission.

48



Table 3,

Characteristics of Subjects

ICU Night Prior ICU Monitoring
Subject Age Diagnosis Recorded Experience and Care Devices*
1 65 COPD, R/0 MI, Syncopal 1-3 Yes 0, Nasal Cannula, Foley
Episode Cgtheter, Peripheral IV
2 58 R/0 MI, Angina 1 Yes None
3 58 Atrial Fibrillation, Angina 1 No None
4 53 Angina 2 Yes None
5 59 R/0 MI, Acute Pulmonary 2-3 Yes Arterial line, 02 Face
Edema Mask, Swan Ganz
6 55 Respiratory Arrest, 1 Yes 02 Face Mask
Hypotension, Dialysis
7 56 Severe COPD, Cor Pulmonale 1 No O2 Nasal Cannula
8 59 Unstable Angina 1 Yes None
9 67 Ventricular Arrhythmias, 1-3 Yes 0, Nasal Cannula,
Pneumonia Peripheral 1V
10 66 Unstable Angina, Pneumonia, 1 No None
Ventricular Ectopy
Total = 15
0, = Oxygen COPD = Chronic Obstructive Pulmonary Disease

R/0 = Rule Out

MI = Myocardial Infarction
*Monitoring and care devices in addition to one continuous peripheral IV infusion and three
monitoring electrodes.

O
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None‘of the subjects had a history of mental illness, Each par-
ticipant had a continuocus peripheral IV infusion, and three electrodes
to monitor heart rate and rhythm. Additional patient monitoring or care
devices are described in Table 3. The nursing staff characterized each
subject as hemodynamically stable,

As per usual routine, subjects were awakened for nursing care
at least every two hours the first night in the ICU, Each subject was
awakened for nursing care at least every four hours during the second
and third nights in the ICU., Figure 4 depicts the structural
arrangement of the ICU. The location of each subject during the sleep

recording sessions is marked with the subject's code number.

Polysomnographic Sleep Data

Table 4 gives the means, standard deviations, minimum and
maximum, standard error of mean, and variance for each sleep indicator
in the ICU. There were striking differences on many sleep parameters
among subjects. One subject slept most of the night (404 minutes) while
another slept for only 114 minutes. The largest variance was in regard
to minutes and percent of Stages III and IV. Minimum and maximum scores
revealed at least one subject obtained no Stage III, while one subject
slept for 74 minutes in Stage III. The minimum score for REM was no
REM, compared to 56 minutes of REM for another subject. One subject was
asleep in the few seconds required to turn on the EEG machine, while
another took 135 minutes to fall asleep.

Table 5 compares the sleep of age and sex matched normals to

the sleep of subjects in the ICU. Normal values are from Williams,
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Table 4. Polysomnographic Recordings - Descriptive Statistics
Standard
Standard Error of

Mean Deviation Minimum Maximum Mean Variance
Minutes Stage I 74.067 39.327 28 154 10.154 53.097
Percent Stage 1 16.6 08.1 07.1 32.5 .021 48,775
Minutes Stage II 156.733 66.684 36 270 17.218 42,546
Percent Stage II 35.4 14.1 08.4 63.8 .036 39.946
Minutes Stage III 11.244 18.951 0 74 4,893 168,541
Percent Stage III 2,7 04.4 0 17.2 011 165.083
Minutes Stage IV 773 2.302 0 9 .594 297,713
Percent Stage IV 0.2 00.5 0 2.0 .001 284,211
Minutes Stage REM 15,493 16,120 0 56 4,162 104.044
Percent Stage REM 3.40 03.4 0 11.5 .009 98.535
Sleep Efficiency Index .424 141 .199 .638 .036 33.243
Number of Stage Shifts 215 90.605 106 482 23,394 42,129
Latency to Sleep Onset 22,227 33.926 0 135 8.760 152,635
Number of Awakenings 50 37.622 10 148 9.714 75.244
Time in Minutes Awake 182,400 73.219 73 311 18.904 40,142
Total Sleep Time 285,533 86.722 114 404 22,391 33.544
Sleep Period Time 440.867 52,893 316 508 13.656 11.998

[49
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Table 5, Comparison of Polysomnographic Recordings of Subjects

in the ICU and Normals* for 50 to 59 Year Old Men

Standard Standard
ICU Deviation Normals Deviation

Number 15 12
Sleep Period Time 440.87 52.9 406.96 46
Total Sleep Time 258.53 78 389.79 49.5
Sleep Efficiency Index LA24%% .14 .92 .04
Number of Stage Shifts 215, ** 37.6 34,88 1.8
Number of Awakenings 50,%* 90.1 5.67 5.7
Percent Awake 41,.8%* 17.1 4.33 2.3
Percent Stage I 16,60%* 8.1 7.56 4
Percent Stage II 35,4%* 14.1 61.71 10.3
Percent Stage III 2.7 4,4 3.23 4.8
Percent Stage IV .2 .5 1.69 3.2
Latency to Sleep Onset 22.23 34 11.92 10.5
Percent of REM 3.,4%* 3.4 21.48 4

* Williams, Karacan, & Hursch, 1974

** p< 05
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Karacan, and Hursch (1974). Subjects in the ICU had significantly
altered sleep on several sleep parameters. Subjects exhibited signifi-
cantly decreased sleep efficiency index, percent Stage II, and pércent
REM. There were significantly greater stage shifts, awakenings, percent
wake, and percent Stage I among subjects in the ICU compared to nor-
mals. Subjects in the ICU had a slightly longer SPT, but demonstrated a
greatly decreased sleep efficiency index by awakening frequently and
staying awake longer than normal subjects. Subjects in the study slept
more in Stage III than had been expected. They obtained 2,7 percent

Stage III compared to a normal of 3.23 percent.

.Validity of the Visual Analog Scale

Construct validity of the instrument was demonstrated using
Pearson correlation coéfficients and t-tests, Convergence was tested by
correlating polysomnographic sleep recordings and VAS questions. Dis-
criminability of the instrument was tested by correlating each measure
with the other measures. Polit and Hungler (1983) describe a method of
construct validity called the known-group technique. Sleep at home and
sleep in the ICU were anticipated to differ, The third method
demonstrating construct validity of the tool was a comparison of sleep
at home and sleep in the ICU. The following paragraphs will discuss

each of the three tests for construct validity.
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Convergent Validity

The following paragraphs will present the expected relationship
betwen each VAS question and polysomnographic indicator, the actual
relationship demonstrated in the study, and the evidence supporting or
refuting construct validity for the scale, Table 6 gives the correla-
tions between each VAS question and polysomnographic indicator.

The expected relationship that percent of Stages III and IV
would be associated with a high score on VAS 1 -~ Sleep Depth, was
upheld, Subjects who obtained greater amounts of delta sleep felt they
slept more deeply. Percent of REM and minutes of REM were expected to
correlate positively with VAS 1 - Deep Sleep. This relationship was
not supported, Both REM values were negatively associated with VAS 1-
Deep Sleep, although neither approached significance. Baekeland and Hoy
(1971) found deep sleep to be correlated with no sleep parameters,
while Johns (1975) identified Factor IV as the amount of delta sleep.
Nicholson et al, (1976) found decreased REM associated with a feeling
of wakefulness in the morning, and a sense of freshness during the day.
No studies were found supporting REM as being indicative of deep sleep,
therefore the construct validity of VAS 1 - Deep Sleep is supported as
a measure of Stages III and IV.

Visual Analog Scale 2 - Falling Asleep was expected to corre-
late negatively with latency to sleep onset. This negative correlation
would indicate as subjective estimate of time required to fall asleep

increased, latency to sleep onset also increased, The direction of the
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Table 6, Correlation Between Visual Analog Scale
and Polysomnographic Indicators

Polygraphic Correlation
Dimension Indicator Coefficient
VAS 1 - Sleep Depth Percent Stage I -0.387
Percent Stage II 0.194
Percent Stage III 0.590*
Percent Stage IV 0.559*
Percent REM -0.161
VAS 2 - Falling Asleep Latency to Sleep Onset -0.505
VAS 3 - Awakenings Number of Awakenings from
any Sleep Stage 0.015
Sleep Period Time 0,573*
Sleep Efficiency Index 0.543*
VAS 4 - Returning to Sleep Percent Awake -0.309
Time in Minutes Awake -0.215
Sleep Efficiency Index 0.425
Percent REM _ 0.590* -
VAS 5 - Quality of Sleep Percent Stage I -0.042
Percent Stage II 0.638%**
Percent Stage III 0.084
Percent Stage IV 0.113
Minutes Awake -0.429
Latency to Sleep Onset -0.417
Sleep Efficiency Index 0.697**
Number of Stage Shifts -0.007
Sleep Period Time 0.548*
Total Sleep Time 0.678**
Percent Awake ~0,587**
Minutes REM 0.549*
Number of Awakenings ~0.230

Polysomnographic Number = 15
VAS Number = 14

* Significant p < .05
** Significant p < .01
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relationship was upheld and approached significance with p=0.066.
Construct validity of VAS 2 - Falling Asleep was supported,

Visual Analog Scale 3 -~ Awakenings was designed to measure the
subjective estimate of number of awakenings, and was expected to
correlate negatively with the polysomnographic indicator number of
awakenings. This would indicate as subjective estimate of the number of
awakenings increased, the polysomnographic indicator number of
awakenings increased. The relationship was not as anticipated.
Construct validity of VAS 3 - Awakenings was not supported.

The indicator of SPT and sleep efficiency index correlated
significantly with VAS 3 - Awakenings. This relationship indicates as
subjective estimate of number of awakenings decreased, sleep efficieny
index and SPT increased.

Visual Analog Scale 4 - Returning to Sleep was designed to
measure returning to sleep after being awakened. The predicted rela-
tionship was that minutes awake and percent awake would correlate
negatively with VAS 4 -~ Returning to Sleep. This relationship would
indicate as subjective estimate of the time required to get back to
sleep increased, percent of SPT awake and time in minutes awake also
increased. Sleep efficiency index was expected to correlate positively
with high scores on VAS 4. This relationship would indicate as SPT
increased, the time required to fall back asleep decreased, The rela-
tionships were as predicted, but none were statistically significant.
The negative relationships suggest construct validity, but the

possibility the relationship was a chance occurrence cannot be refuted,
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Visual Analog Scale 4 - Returning to Sleep significantly corre-
lated with minutes and percentage of REM. This relationship was not
predicted.

Visual Analog 5 measured subjective quality of sleep and was
predicted to be correlated positively or negatively with all of the
polysomnographic indicators. A good nights' sleep significantly corre-
lated in a positive direction with minutes of REM, SPT, TST, sleep
efficiency index, and percentage of Stage I1. Percentage awake signifi-
cantly correlated in a negative direction with a good night's sleep as
was predicted, A positive relationship with percentage of REM was
demonstrated although the relationship was not statistically signifi-
cant. Latency to sleep onset and minutes awake demonstrated strong
negative correlations, although relationships were not significant.
Delta sleep and percentage of delta sleep were not correlated with a
good night's sleep. Number of stage shifts was predicted to be indica-
tive of frequent arousals from REM and delta sleep to lighter sleep.
This relationship was not as predicted, Many of the stage shifts that
occurred were one or two epoch vacillations between Stage II, III, and
IV, and did not indicate poor sleep quality.

To summarize, the construct validity of the VAS demonstrated by
correla‘ting the instrument to polysomnographic indicators, was par-
tially supported. The VAS questions regarding sleep depth, falling
asleep, and overall sleep quality indicated beginning construct valid-
ity. Visual Analog Scale 1 - Sleep Depth demonstrated the strongest

construct validity as a measure of delta sleep., The VAS questions
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describing awakenings and returning to sleep did not demonstrate

construct validity.

Discriminant Validity

Correlation coefficients were used to support discriminability
of the VAS instrument, The figures in Table 7 represent the correlation
coefficients between the scores on the 15 different measures, Visual
Analog Scale 1 - Sleep Depth, demonstrated low correlation with the
other four questions indicating the question measured a distinctly
different variable than the other four questions, Visual Analog Scale 2
- Falling Asleep was significanély correlated with VAS 4 - Returning to
Sleep. |

Visual Analog Scale 2 - Falling Asleep, VAS 3 - Awakenings, and
VAS 4 - Returning to Sleep correlated significantly with VAS 5 - Qual-
ity of Sleep. 1In summary, questions regarding ability to fall asleep,
number of awakenings, and being able to get back to sleep correlated
significantly with overall sleep quality. The VAS 2 - Falling Asleep
correlated with VAS 4 -~ Returning to Sleep, The first VAS question
regarding sleep depth measured a distinctly different concept than the
other four questions. Discriminability of the instrument was supported

only for the question on sleep depth.

Comparison of Sleep at Home and Sleep in the ICU
Table 8 examines the differences between the VAS describing
subjects' sleep at home and sleep in the ICU. Polit and Hungler (1983)

describe this approach to construct validity as the known-groups tech-
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Table 7. Visual Analog Scale Interitem Correlations
(N=14)

VAS 1 VAS 2 VAS 3 VAS 4 VAS 5
VAS 1 1.00 ~0.291 0.188 -0.136 -0,070
Probability .000 0.312 0.520 0.642 0.813
VAS 2 1.00 .285 .784 .538
Probability .000 .324 0.0009 0.047
Vas 3 1.000 0.335 0.571
Probability .000 0.242 0.033
VAS 4 1.000 0.825
Probability .000 © 0.0003
VAS 5 1.000
Probability 000




Table 8. Comparison of Visual Analog Scores at Home and in the ICU

ICU (n = 14) Home (n = 9)

Number Mean s.d. Mean s.d, t-test

VAS-1 Deep Sleep/Light Sleep 35.142 27.823 46,333 25.860 -0.9668

VAS-2 Fell Asleep Immediately/ 53.500 22,429 65,778 26,804 -1.1880
Never Fell Asleep at All

VAS-3 Didn't Wake at All/Awake 18,357 14,830 44,667 31.217 —2,734%%
Off and On All Night Long

VAS-4 Got Back to Sleep Basily/ 46,714 26,063 69.444 29,382 ~1.9434
Couldn't Get Back to Sleep

VAS-5 Good Night's Sleep/Bad 39.143 27.573 64.778 32,104 -2,0421%*
Night's Sleep

s.d. = Standard Deviation

*p< .05

** p < .01

19
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nique. Sleep at home and sleep in the ICU were expected to differ,
Mean scores on each VAS question describing usual éleep at home were
greater than the scores in the ICU. Visual Analog Scale 3 - Awakenings
and Visual Analog Scale 5 - Quality of Sleep were significantly differ-
ent at home and in the ICU. Visual Analog Scale 4 - Returning to Sleep
approached the level of significance with p=0.65,

Construct validity of the instrument was supported by comparing
sleep in the ICU and sleep at home. The differences were not signifi-
cant for each question, although means were higher at home. A largef
sample size is indicated for retesting of the tool to lend further

weight for construct validity through the known groups technique,

Relationship of Sample Characteristics to Sleep

This section will exameine the relationship between character-
istics of the sample and sleep. Because no attempt was made to equalize
the sample on these factors, numbers are small for some characteristics
of thé sample. Inferential statistics were used, however, statistical
significance must be interpreted as a trend in the data. Characteris-
tics of the sample reported are prior ICU experience, habitual home day

sleepers, ICU night, and selected medications.

Prior ICU Experience

Table 9 compares the sleep of subjects with prior ICU experi-
ence and those with no experience as a patient in an ICU. The only
sleep indicator demonstrating a significant difference was latency to

sleep onset. Subjects with prior ICU experience took less time to fall
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Table 9. Prior ICU Experience and Sleep in the ICU

Never Prior ICU

in ICU Experience t-test
Number of Subjects 3 12
Minutes of REM 13,333 16,033 -0.2506
Percentage REM 3.3 3.4 -0,060
Sleep Period Time 423,667 445,167 -0.6156
Total Sleep Time 304,333 247,083 1.025
Efficiency Index .389 .433 -0.470
Number of Stage Shifts 243,000 208,083 0.583
Number Awakenings 54,000 49.000 0.199
Latency to Onset 55,567 13.892 2,129*
Minutes Awake 119,333 198,167 -0.796
Percentage Awake 29.4 44,9 -1.454
Minutes Stage I 100 67 1.309
Percentage Stage I 23,1 14.9 1.676
Minutes Stage II 182,666 150,250 0.741
Percentage Stage II 42.2 33.6 0.942
Minutes Stage III 8.333 11.972 -0,2875
Percentage Stage III 2.1 2.8 -0.262
Minutes Stage IV .100 941 -0.552
Percentage Stage IV .03 2 -0.541
**Visual Analog #1 43,000 33.000 .537
Visual Analog #2 37.000 58. -1.50
Visual Analog #3 10,667 20,455 -1.014
Visual Analog #4 32,333 50,636 -1,086
Visual Analog #5 28.000 42,182 -0.778

* Significant p< .05
** Number of subjects = 1l on Visual Analog Data
for Subjects with prior ICU experience
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asleep than subjects admitted to the ICU for the first time, The Visual

Analog Scale means were higher on VAS 2 -~ Falling Asleep, VAS 3 -
Awakenings, and VAS 4 - Returning to Sleep for subjects with prior ICU

experience, although none approached significance.

Habitual Day Sleepers

Sleep histories on each subject revealed that seven nights of
polysomnographic recordings were on subjects who were habitual day
sleepers at home. A day sleeper was defined as a subject who slept more
during the day than he did at night. The day sleepers were either
employed in full-time night shift positions, or they reported that they
were able to breathe better during the day, so they slept during the
day time. Day sleepers and night sleepers were compared using a t-test
of independent means. Table 10 compares the ICU sleep of home day
sleepers and home night sleepers., Both polysomnographic indicators and
VAS questions were compared. Night sleepers obtained significantly more
TST, minutes of Stage I, and percentage of Stage I than day sleepers.
Night sleepers spent significantly fewer minutes awake, and had a
decreased percentage of SPT awake,

Visual Analog comparisons revealed a significant difference
between day sleepers and night sleepers on VAS 2 - Fell Asleep Immedi-
ately/Never Fell Asleep at All., The mean for night sleepers was lower
than the mean for day sleepers, indicating that night sleepers took
longer to fall asleep than day sleepers, The polysomnographic indicator

of latency to sleep onset was greater for night sleepers, although not
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Table 10. Comparison of the ICU Sleep of Home Day Sleepers
and Home Night Sleepers

Day Night

Sleeper Sleeper t-test
Number 7 8
Minutes of REM 11.629 18.875 -0.868
Percentage of REM 2,5 4,2 -0.932
Sleep Period Time 433,571 447,250 -0.486
Total Sleep Time 212.429 298,875 -2.165*
Sleep Efficiency Index .372 0.470 -1.376
Stage shifts 176.857 248,500 -1.613
Number of Awakenings 34.571 63.500 -1.560
Latency to Sleep Onset 10,957 32,088 -1,225
Minutes Awake 221,286 148,375 2.162%
Percentage of Wake 51.5 33.2 2,383%
Minutes of Stage I 49,571 95.500 -2,726*
Percentage of Stage I 11.2 21.3 ~3,050**
Minutes of Stage II 133.000 177.500 -1.324
Percentage of Stage II 30.3 39.8 -1.344
Minutes of Stage III 16,619 6.541 1.030
Percentage of Stage III 4.0 1.5 1.105
Minutes of Stage IV 1.571 0.075 1.285
Percentage of Stage IV 00.4 00.03 1.283
Minutes Night Sleep at Home 128,52 360 ~3.926%%*
Minutes Day Sleep at Home 257,16 105 2,761%*
Number of Awakenings at Home 2,571 2,125 .421
Minutes Total Home Sleep 385.680 465.00 -1.551
Visual Analog #l¥**#* 37.429 32.858 .296
Visual Analog #2 65.714 41.286 2,373+
Visual Analog #3 18.858 17.858 .1213
Visual Analog #4 54.714 38.714 1.164
Visual Analog #5 40,714 37.571 .205

* Significant p < .01
** gignificant p < .0l

**+* Number Day Sleepers = 7
Number Night Sleepers = 7

*** Significant p < .002

for Visual Analog Scores
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significantly greater, indicating that night sleepers took longer to
fall asleep than day sleepers,

As was expected from the sleep histories, day sleepers and
night sleepers were significantly different on the variables of minutes
of day sleep at home and minutes of night sleep at home. Day sleepers
had significantly less night sleep and more day sleep than the habitual
night sleepers., There was no significant difference between the two
groups on the variable of total minutes of sleep at home, although day

sleepers tended to sleep less than night sleepers.

ICU Night

Table 11 compares the sleep of subjects on their first, second,
and third nights in the ICU. Eight subjects were recorded on Night 1,
four subjects on Night 2, and three subjects on Night 3. There was no
significant difference in polysomnographic indicators on the variable
night in the ICU,

Table 12 examines the differences in subjective sleep reports
between Night 1, Night 2, and Night 3 in the ICU, There was no signifi-
cant difference between subjects regarding usual sleep at home. Number
of awakenings, day sleep at home, and night sleep at home were not
significantly different when subjects were divided on the basis of ICU
night,

Visual Analog data, also described in Table 12, revealed no
significant difference between ICU nights. There were seven measures

for Night 1, four measures for Night 2, and three measures for Night 3.
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Comparison of Night 1, Night 2, and Night 3
Polysomnographic Indicators

Duncan
Multiple
Night 1 Night 2 Night 3 Range Test

Number of Subjects 8 4 3

Minutes Stage 1 7.5 84.50 67.00 NS
Percent Stage I 16.2 17.8 15.7 NS
Minutes Stage II 170.88 172.75 97.67 NS
Percent Stage II 38.9 37.0 23.6 NS
Minutes Stage III 8.375 18.665 9.00 NS
Percent Stage III 02.0 04.3 2.3 NS
Minutes Stage IV .20 2.25 0.333 NS
Percent Stage IV .05 .5 .1 NS
Minutes Stage REM - 17.625 16.925 7.90 NS
Percent Stage REM 3.9 3.6 1.9 NS
Sleep Efficiency Index .417 0.517 0.319 NS
Number of Stage Shifts 186.50 228.00 274.00 NS
Latency to Sleep Onset 25,50 15,10 23.00 NS
Number of Awakenings 37.625 55.25 76.00 NS
Time in Minutes Awake 166.88 173.00 236.33 NS
Total Sleep Time 268.88 295.25 182.00 NS
Sleep Period Time 435,75 468.00 418.33 NS

Alpha =

.05

NS = Not Significant



Table 12. Comparison Night 1, Night 2, and Night 3 Subjective Sleep Reports

Duncan Multiple

Night 1 Night 2 Night 3 Range Test
Number of Subjects 8 4 3
Number of Awakenings at Home 2.50 2.25 2 NS
Day Sleep at Home 2.75 2,75 3.667 NS
Night Sleep at Home 4,625 4 3.333 NS
Number of Subjects 7 4 3
**YAS
1 Deep Sleep/Light Sleep 37.286 44,00 18.333 NS
2 FPell Asleep Immediately/Never 47,143 62,250 56.667 NS
Fell Asleep at All
3 Didn't Wake at All/Awake Off and On 13.00 31.250 13.667 NS
All Night Long
4 Got Back to Sleep Easily/Couldn't 37.571 65.50 43.00 NS
Get Back to Sleep
5 Good Night's Sleep/Bad Night's Sleep 33.286 61.00 23,667 NS
Alpha = .05 NS = Not Significant

** YAS = Visual Analog Scale, Range 0-100, with higher numbers indicating optimal sleep.

89
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There was a general trend for subjects to sleep better on Night 2 than

on either of the other nights.

Medication

Only one subject received a sleeping medication. The drug,
Halcion, .25 mg, was given at 1:25 AM. Prior to receiving the drug the
subject had awakened many times and obtained small amounts of Stage I
and II., After receiving the drug, the subject obtained Stage II, III,
IV and REM, He had 14,333 minutes of Stage III, .333 minutes of Stage
IV, and 11.66 minutes of REM. The subject was pleased with the sleep he
was able to obtain after receiving the Halcion. ‘

The hypnotic Valium was received by two of the subjects during
two nights of recording. One subject received IV Morphine the day
preceding one night of recording. These medications were not received
by enough subjects to attempt analysis of the effect of the medications
on sleep,

Three medications occurred consistently in each subjects' medi-
cation record which could possibly affect sleep, The three drugs were
aminophylline, calcium channel blockers, and hydrocortisone. Aminophyl-
line, in addition to its bronchodilator, pulmonary vasodilator, and
smooth muscle relaxant effects,is a cerebral stimulant, The action of
aminophylline may be mediated through an increase in intracellular
cyclic adenosine 3'S'-monophosphate (cAMP) (Ganong, 1983).

The three calcium channel blockers subjects were receiving were
diltiazem, nifedipine, and verapamil, Calcium channel blockers close

off some of the slow channels in smooth muscle, limiting the passage of



70

calcium into the cell (Butler & Harrison, 1983). A number of hormones
and neurotransmitters act by changing intracellular calcium
concentration, Alpha-adrenergic catecholamines trigger cellular
responses by changing intracellular calcium concentration (Ganong,
1983). The effects of calcium channel blockers are not completely
understood at this time, and the potential effects on alertness and
sleep are unknown.,

Hydrocortisone is the third drug received by subjects in the
study that could possibly affect sleep. Ganong (1983) stated that
excess glucocorticoids may produce insomnia, euphoria, and frank
psychosis. Subjects in the study were receiving either 200 milligrams
of hydrocortisone every six hours or 100 milligrams of hydrocortisone
every eight hours.

Nine nights of sleep recordings were performed on subjects
receiving aminophylline, Subjects receiving aminophylline had signifi-
cantly decreased minutes and percentage of REM, TST, sleep efficiency
index, and minutes and percentage of Stage II. Subjects on aminophyl-
line spent significantly more minutes awake, and a significantly
greater percentage of SPT awake. Table 13 describes the effect of
aminophylline on sleep in the ICU.

Eleven of the 15 nights of sleep recordings were performed on
subjects receiving one of the calcium channel blockers, The only
significant differences between subjects receiving a calcium channel
blocker and thosé not receiving the drug were in regard to the polysom-

nographic indicators of minutes awake and percentage of SPT awake, The
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Table 13. The Effect of Aminophylline on Sleep in the ICU

Not On On

Aminophylline Aminophylline t-test
Number of Subjects 6 9
Minutes of REM 27.833 7.267 3.060%*
Percentage of REM 5.8 1.8 2,813%*
Sleep Period Time 469.167 422.000 1.828
Total Sleep Time 339.333 204.667 4,606%**
Sleep Efficiency Index 0.523 .359 2,629*
Number of Stage Shifts 202.833 223.222 -0.414
Number of Awakenings 37.833 58.111 ~1.025
Latency to Sleep Onset 10.283 30.189 ~-1.124
Minutes Awake 129,833 217.444 -2,752*
Percentage of Wake 27.3 51.4 =3.652%%*
Minutes Stage I _ 84.833 66.889 .858
Percentage of Stage I 18.1 15.6 .561
Minutes Stage II 218,333 115,667 4 ,505%%*
Percentage of Stage II 47.0 27.6 3.494%%*
Minutes Stage III 7.833 13.518 -0.555
Percentage of Stage III 1.7 3.3 -0.667
Minutes IV .100 1,222 -0.920
Percentage of Stage IV .03 .3 -0.901
Number of Subjects 5 9
VAS 1 23.80 41.444 -1.151
VAS 2 61,20 49,222 0.954
VAS 3 19,20 17.889 .881
VAS 4 56.80 41,111 1,087
VAS 5 57.00 29,222 2,005

*p < .05 *** p < 001

** p < ,01 VAS = Visual Analog Scale
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11 subjects receiving a calcium channel blocker were awake 208,273 min-
utes compared to 111.250 minutes for the four subjects not receiving
the drug. The percentage of SPT spent awake for subjects receiving a
calcium channel blocker was 46.9 percent compared to 27.5 percent for
subjects not receiving the drug. Respective t-values for the variables
were t = -3,733 and t = -2.1834. Both are significant at p £ .05.

The third medication to possibly influence sleep in the ICU was
hydrocortisone. Sleep was recorded for five nights on subjects
receiving steriods. Nine nights of recordings were performed on
subjects not receiving the drug. Subjects receiving steroids had
decreased minutes of REM and percentage of REM, Respective t-values

were t = 2,185 and t = 2.327, Both were significant at p £ .05.

Summarz

The results of the study were presented. The sample was des-
cribed and the structure of the ICU was depicted. Construct validity of
the VAS instrument was tested by correlating polysomnographic record-
ings and VAS measures, correlating the VAS measures, and comparing ICU
sleep and sleep at home. The instrument demonstrated beginning con-
struct validity.

The relationship of the sample characteristics of prior ICU
experience, habitual day sleep, ICU night, and selected medications to
sleep were explored. Subjects with prior ICU experience took less time
to fall asleep., Subjects who normally slept during the day at home
demonstrated decreased TST, and increased wake and Stage I. There were

no significant differences between Night 1, Night 2, and Night 3 sleep
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in the ICU, Subjects receiving the drug aminophylline demonstrated more
altered sleep than subjecfs not on the drug, including significantly
decreased REM, TST, and Stage II, and increased time spent awake.

Subjects in the ICU were compared to normals for 50 to 59 year
old men., Altered sleep patterns were evidenced by ICU subjects.
Subjects had disrupted, altered sleep demonstrated by significant
change in percent wake, Stage I, Stage II, sleep efficiency index,
number of stage shifts, number of awakenings, and percent REM, The
results of the polysomnographic data closely paralleled the pre-

dictions of the conceptual framework of the study.



CHAPTER V
CONCLUSIONS

The sleep patterns of the sample and the validity of the VAS
have been described. This chapter interprets the results, discusses

limitations, and makes recommendations for further study.

Interpretation of Results

This section will summarize validity data, polysomnographic
sleep data, usual sleep at home compared to ICU sleep, and the effect
of several independent variables on ICU sleep. The results of each will

be interpreted.

Description of Sleep Patterns

The following paradraphs interpret the results of the polysom-
nographic recording data presented in Chapter IV, There is a wide vari-
ation in minimum and maximum scores. The variance for Stages III, IV,
and REM is large. One possible explanation for the variance is the
position of the beds in the ICU, Figure 4 pictures the structural
arrangement of the ICU and the location of each subject. Subjects near
the nursing station and the supply cupboard were subjected to more

light and noise than other subjects in other areas.

74
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Subjects in the ICU slept less and more lightly than age and
sex matched normal subjects. The ICU sample had a significantly
decreased sleep efficiency index, percent Stage II and percent REM,
Subjects in the ICU had significantly more stage shifts, awakenings,
and percent awake. These results substantiate the conceptual framework
of the study. Patients in the ICU do experience altered sleep patterns.
Brgughton and Baron (1978) described increased percentages of
Stages III and IV, wakefulness, Stage I, a grcater number of
awakenings, and decreased REM sleep. The findings from this study are
in accord with Broughton and Baron except for their findings of
increased delta sleep. Hilton (1976) and Karacan et al. (1974) reported
from their studies in the ICU a decreased amount of Stages III and IV.
The findings from this study were similar to those of Broughton and
Baron (1978), Hilton (1976), and Karacan et al. (1974).
The conceptual framework of this research anticipated increased
Stages I and II in the ICU. Stage I was significantly increased, but
Stage II was significantly decreased. The subjects in the study spent a
large portion of night awake - 41.8 percent. Another 16.6 percent of
SPT was spent in Stage I. Stage II in the ICU occupied 35.4 percent of
SPT, compared to a normal of 61.7 percent. Patients in the ICU were not
able to obtain the normal amounts of Stage II because they awoke an
average of 50 times each night and spent 182 minutes awake.
The conceptual framework predicted dJdecreased percentages of
Stage III, IV and REM. Stages III and IV were decreased, but not

significantly. Stage REM was significantly reduced. The framework of
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the research anticipated increased number and minutes of wake,
increased latency to sleep onset, and stage shifts, Stage shifts and
awakenings were significant at p < .05. Latency to sleep onset was
increased, alhough not significantly. The conversation and therapeutic
touch the patients received during electrode application may have

assisted them to fall asleep.

Validity of the Visual Analog Scale

Additional wvalidity data was abstracted from the results
obtained when comparing the sleep of subjects on aminophylline and
those not on the drug. Subjects who received aminophylline while in the
ICU demonstrated more altered polysomnographic sleep patterns than
subjects who did not receive aminophylline, Differences in Visual
Analog scores were not statistically significant for subjects receiving
aminophylline and those not receiving the drug. However, Visual Analog
Scale 1 - Sleep Depth again performed as expected, and measured the
increased minutes and percent of Stages III and IV the subjects
on aminophylline obtained. Question 2 on the VAS - Falling Asleep
measured latency to sleep onset in the same direction as the
polysomnographic sleep indicators. Visual Analog 3 - Awakenings again
did not measure the number of awakenings as well as was expected.
Visual Analog Scale 4 - Returning to Sleep paralleled the results
obtained with VAS 2 - Falling Asleep. Visual Analog Scale 5 - Quality
of Sleep correctly measured the better sleep obtained by subjects who

were not receiving aminophylline,
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In summary, the construct validity data obtained from comparing
the VAS scores of subjects on aminophylline and those not on the drug
demonstrated beginning construct validity, The scale measured sleep
indicators in the same direction as the polysomnographic indicators.

Habitual day sleepers and habitual night sleepers were signifi-
cantly different regarding several polysomnographic indicators. Visual
Analog 1 - Sleep Depth measured the increased delta sleep of day
sleepers by demonstrating a higher mean. Visual Analog 2 - Falling
Asleep indicated a significant difference between day and night
sleepers' subjective evaluation of the time required to fall asleep.
Visual Analog 3 - Awakenings did not sensitively measure number of
awakenings. Night sleepers woke more often than day sleepers, but night
sleepers were able to get back to sleep faster, Visual Analog 4,
regarding getting back to sleep, did not demonstrate a higher mean for
night sleepers, but closely paralleled the means for VAS 2 - Falling
Asleep. This is an indication that subjects may have perceived VAS 2 -
Falling Asleep and VAS 4 - Returning to Sleep as the same, Visual
Analog 5 - Sleep Quality revealed no significant differences between
the two groups. Day sleepers rated their sleep as being slightly better
than did night sleepers.

In summary, the results obtained when comparing subjective
sleep reports from night sleepers and subjective sleep reports of
habitual day sleepers does not provide an acceptable measure of
construct validity. Night workers who sleep during the day when working

may sleep at night on days off, or they may continue to sleep during
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the day. Those day sleepers who change to night sleep on days off may
do so because they feel they sleep better at night than during the day.
Subjective estimate of sleep in the ICU for the day sleepers may have
been affected by many unknown variables and cannot be used as evidence
against construct validity of the instrument.

The VAS demonstrated beginning construct validity when VAS
measures were correlated with polysomnographic recordings and VAS meas-
ures, and when ICU sleep and sleep at home were compared, The first VAS
measure, Sleep Depth, demonstrated strong construct validity. The £ifth
VAS measure, Sleep Quality, demonstrated beginning construct validity.
Visual Analog Scale 2 - Falling Asleep correlated significantly with
VAS 4 - Returning to Sleep. This relationship suggests the possibility
subjects who have trouble initially falling asleep also have trouble
falling asleep later in the night after being awakened. Another pos-
sible explanation is subjects perceived the question as being the same.
The questions might be rewritten to more accurately describe the
initial attempt to fall asleep, and the later efforts to fall back
asleep after being awakened.

The third VAS question - Awakenings was designed to measure
subjective estimate of number of awakenings, and was expected to corre-
late negatively with the polysomnographic indicator number of awaken-
ings., This relationship would indicate as subjective estimate of the
number of awakenings increased, the polysomnographic indicator number
of awakenings increased. The relationship was not as predicted possibly

because the instrument was not sensitive enough to measure this
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variable. This question had the lowest mean (indicating many awaken-—
ings) and the least standard deviation of the VAS questions., Each
subject felt that he was awake off and on all night long, as indeed
each was when compared to the number of awakenings at home, The average
number of awakenings in the ICU was 50 with a standard deviation of
37.662. This question might be modified to read Awake off and on all
night long/Awake all night long.

Sleep period time and sleep efficiency index correlated signif-
icantly with VAS 3 ~ Awakenings. This relationship indicates as subjec-
tive estimate of number of awakenings decreased, sleep efficiency index
and SPT increased. The indicator sleep efficiency index is determined
by subtracting the time spent awake after the subject initially fell
asleep from SPT, and using the remainder to compute a percentage of
SPT. This indicator is certainly correlated with awakenings. Sleep
Period Time is dependent on the amount of time awake before falling
asleep, and the relationship may be explained as a function of that
initial wake period prior to falling asleep.

Visual Analog Scale 4 - Returning to Sleep significantly corre-
lated with minutes and percentage of REM. The relationship was not
predicted, but may be explained. Subjects able to get back to sleep
quickly after being awakened moved more rapidly into REM than subjects
who experienced difficulty falling back asleep.

Visual Analog Scale 2- Falling Asleep, VAS 3 - Awakenings, and
VAS 4 -~ Returning to Sleep correlated significantly with VAS 5 -

Quality of Sleep. The data analysis from this sample suggests the
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possibility the ability to fall asleep, the number of awakehings, and
being able to get back to sleep are the major determinants of
subjective estimate of sleep quality. The results regarding VAS 2 -
Falling Asleep, VAS 3 - Awakenings, and VAS 4 - Returning to Sleep
suggested the questions needed to be revised and retested. Visual
Analog 3 - Awakenings discriminated between awakenings at home and in
the ICU, but did not measure the difference among ICU subjects. When
subjects receiving the drug aminophylline and those not receiving the
drug were compared, the VAS measured the same differences as

polysomnographic data.

Prior ICU Experience

Prior ICU experience demonstrated a significant effect on the
sleep indicator of latency to sleep onset. Patients with prior
experience in the ICU took significantly less time to fall asleep than
patients without prior ICU experience. The results of this comparison
should be generalized with caution because of the small number (three

subjects) who had not been a patient in an ICU prior to this admission.

Habitual Day Sleepers

Habitual night sleepers took longer to fall asleep, and awoke
more often than did the day sleepers. Day sleepers, however, did obtain
more delta sleep than night sleepers. Day sleepers generally seemed to
sleep less and have more altered sleep patterns than night sleepers.
Significantly altered sleep was demonstrated on the indicators of

decreased TST, increased minutes awake, increased percentage awake,
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increased minutes of Stage I, and increased percentage of Stage I. The
increased delta sleep may be explained as rebound. Day sleepers at home
were not able to sustain usual sleep patterns in the ICU, and may have
become sleep deprived even before the first night in the ICU. Delta
sleep may have been preferentially rebounded for habitual day sleepers

exposed to an altered sleep environment,

ICU Night

There was no significant difference between sleep on Night 1,
Night 2, and Night 3 in the ICU. These results suggested subjects don't
become accustomed to the ICU sleep environment within three days. The
small numbers for Night 2 (four subjects) and Night 3 (three subjects)

suggest the need for further research with larger sample sizes,

Medications

Subjects receiving aminophylline had more disturbed sleep than
subjects not receiving aminophylline. Aminophylline is a cerebral
stimulant, similar to caffeine (Ganong, 1983). Another possible
explanation for the disturbed sleep of patients on aminophylline is
they may have all had chronic lung disease and were experiencing an
exacerbation. Patients with chronic lung disease frequently have
disturbed sleep because of the difficulty breathing in a supine
position. This was not supported when raw data was examined, Most
subjects in the study had a history of chronic lung disease, and
several not on aminophylline were receiving hydrocortisone for an acute

exacerbation of chronic lung disease.
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Participants in the study who received a calcium channel

blocker spent significantly more time awake and a greater percentage of
SPT awake than did subjects who did not receive a calcium channel
blocker, Participants who received a steroid had significantly
decreased minutes of REM and percentage of REM than did subjects who
did not receive steroids. Neither steroids or the calcium channel
blockers significantly affected any other sleep parameters.,
Generalizations from these results should be made with care because of
the small number of subjects who were not receiving either of the two

drugs.

Limitations
This section discusses the limitations of the study.
- Limitations to be included are sample size and homogeneity, and source

of error.

Sample Size and Homogeneity

Fifteen nights of sleep recordings on 10 subjects comprised the
sample size for polysomnograhpic data. Fourteen VAS instruments des-
cribing ICU sleep from the 10 subjects, and nine instruments describing
home sleep from the same 10 subjects were also completed, More VAS data
are needed describing both home and ICU sleep to support construct
validity of the scale and to lend power to findings. The 15 nights of
recordings are an excellent description of the night sleep of male
patients, aged 50 to 69, hemodynamically stable, alert and oriented,

with a cardiovascular diagnosis, and in the open ward of a medical ICU,
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One purpose of the study was to describe the sleep of ICU patients.
This study described the sleep of a small group of ICU patients,

One subject, seven percent of the nights recorded and 10 per-
cent of subjects, was unable to understand how to answer the questions
on the VAS, The patient had an elevated BUN and creatinine, and had not
finished grammar school. McGuire (1984) stated the VAS may prove too
abstract or difficult for certain patient populations, for example,
those with lower educational levels and in acute pain, A larger sample
is necessary to refute or support this statement in relation to the ICU
population.

A larger sample is needed to explore the effects of nights in
the ICU, sleeping medications, hypnotics, aminophylline, steroids,and
calcium channel blockers on sleep, More subjects are necessary to

compare the ICU sleep of habitual day and night sleepers,

Sources of Error

The description of sleep patterns in the ICU was subject to
several sources of error., Each source of error and the investigative
protocol to reduce the effect of the source of error on results of the
study are discussed in the following paragraphs.

The first source of error was experimenter bias, Skoog and West
(1976) described experimenter bias as a natural tendency for the exper-
imenter to estimate readings in a direction that causes the results to
fall closer to a preconceived notion of the true value., The investiga-

tor had a preconceived notion that subjects in the ICU were going to
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experience greatly altered sleep patterns. The investigator scored the
sleep recordings, and could have estimated readings in a direction that
‘caused the results to fall in the preconceived direction, Efforts were
made by the researcher to objectively score the recordings. One sleep
recording, randomly selected from the 15 scored studies, was scored
independently by a Certified Polysomnographic Technician, The correla-
tion between the investigator scoring and independent scoring by the
polysomonographer was .79. Skoog and West (1976) state that
experimenter bias can be avoided by recognition of this error and by
the conscious use of objectivity in making observations.

A second source of error was instrument error. The instrument
used in the study was the Grass 16 Channel EEG machine, The instrument
is designed for research and clinical applications. This instrument has
been used in prior sleep studies in the sleep laboratory and is
currently used to perform EEGs in the ICU. The Grass 16 Channel EEG
machine has been proven to be easy to operative and trustworthy.

The investigator was instructed in the use of the instrument by
an EEG technician familiar with its operation., The investigator
received instructions regarding the methodology of sleep recordings
from sleep technicians and a neurologist.

Investigator interaction with subject is a design error.
Subjects may have slept better because of investigator interaction with
the subject before and during the study. The application of the
electrodes took from one to two hours, During the procedure the scalp

was rubbed with a slightly granular lotion to decrease the impedances
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over the cerebral locations specified in Figure 3. The subjects' heads
were touched dgently many times during the electrode application
process. The investigator talked to the subjects while the electrodes
were being applied. Most subjects expressed how relaxed they felt, and
several briefly slept. Several participants also expressed they had
their own nurse with them all night long. The physical contact, the
verbal interaction with the subjects, and the comfort of having their
own nurse all night long may have influenced some subjects to sleep
better,

Another source of error in the study was the Hawthorne effect
(Skoog & West, 1976). The Hawthorne effect is a change in subject
behavior due to knowledge of being included in a study (Polit &
Hungler, 1978). The Hawthorne effect can change patient sleep patterns
by altering patient behavior and nurse behavior. Patients may have
slept better because of the presence of the nurse investigator at their
bedsides all night., The investigator wore the same scrub suit as the
nursing staff in an effort to minimize the effect of her presence. The
nurses and other medical personnel could have altered their actions as
a result of participating in the study. Some possible alterations might
have been to decrease the number of interruptions to patient sleep and
to decrease unnecessary noise in the unit, The patients in the ICU are
critically ill, and many procedures cannot be altered nor can the
noises of necessary equipment and staff communication be eliminated.
The researcher recognized that changes in patient and nurse behavior

may have altered the sleep of subjects.
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Brror could have occurred if the investigator had assisted the
nurses on the staff with patient care. The investigaﬁor did not assist
the nurses with routine patient care in an effort to eliminate this
source of error. The nursing staff were instructed regarding their
roles and the role of the investigator prior to beginning the study.

Another potential source of error was changed sleep patterns
caused by scalp and facial electrodes. Hilton (1976) monitored her own
sleep prior to her sleep study and experienced no discomfort caused by
the scalp and facial electrodes or cables. The wires and cables were
positioned to allow the patient freedom of movement during sleep.

Error could have been caused by loosening of the electrodes and
the resultant loss of tracings. The likelihood of this error was
reduced by placing an extra frontal, central, occipital, and chin
electrode according to the procedure suggested by Rechtschaffen and
Kales (1968).

Other sources of error could be minor equipment malfunction and
the disconnection of electrodes or cable. The investigator remained
with the patient and equipment during the entire sleep session to
correct malfunctions and altered connections.

Error could also occur in the study because of the small sample
size. Skoog and West (1976) describe error of this type as constant
error, One way of minimizing the effect of constant error is to use as
large a sample as is consistent with the method at hand. Sleep studies
have traditionally had a small sample size because of the number of

hours required to collect and score data.
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Patients on bedrest in the ICU frequently sleep during the day.

The EEG machine had to be returned to the laboratory during the day.

The missing pattern of sleep during daytime naps was a source of error,

The study is subject to measurement error because reliability

of the VAS instrument was not determined. Reliability information is

necessary before patient care decisions can be based on instrument
scores,

In summary, the study was subject to investigator error,

instrument error, constant error, and method error. Specific protocols

were planned to reduce the effects of these errors on the study.

Recommendations

The following paragraphs will describe recommendations for
further study and improvements in the VAS. Recommendations for nursing

care are made,

Further Study

The results obtained suggest the need for similar tightly
controlled studies describing the sleep of other ICU populations. Some
populations to be described are subjects in private rooms, age
controlled females, other ages of males, both male and female elderly,
and subjects who have been in the ICU for more than three nights.

Experimentally designed studies, testing the effect of a
nursing intervention, sleep disturbing factors, and sleeping
medications on sleep are needed. In addition to measuring sleep,

studies need to address responses to altered sleep to support the
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linkage between altered sleep and impaired recovery. Responses to the
stressor of altered sleep suitable for measurement are ICU psychosis,
hospital stay, mortality, and physiological measures such as heart

rate, blood pressure, arrhythmias, and incidence of chest pain,

Revision of the VAS

Suggestions for improvement of the VAS include revising
questions 2 - Falling Asleep, 3 -~ Awakenings, and 4 - Returning to
Sleep. Questions 1 - Sleep Depth, and 5 - Sleep Quality measured the
expected polysomnographic indicators, and do not need revision. Rapid
eye movement sleep was not measured as had been expected in VAS 1 -
Sleep Depth. Dreams are frequently associated with REM sleep (Kales &
Kales, 1970). The addition of a question regarding dreams is suggested,
The VAS for Measurement of ICU Sleep as recommended for further testing
is as follows:
My sleep last night was

(1) Deep Sleep/Light Sleep
The first time I got to sleep last night, I

(2) Fell Asleep Immediately/Just Never Could Fall Asleep
Last night I was

(3) Awake Off and On the Night Long/Awake All Night Long
When I woke up or was awakened last night I

(4) Got Back to Sleep Immediately/Couldn’t Get Back to Sleep
Last night I remember

(5) Quite a Few Dreams/No Dreams at All
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I would describe my sleep last night as

(6) A Good Night's Sleep/Bad Night's Sleep

Suggestions For Nursing Care

The results of this study suggested the rigid schedule
established for patients in the ICU may be a factor in causing altered
sleep patterns. Baths in the morning, weights, X-rays, and blood draws
from 4:30 to 5:30 AM, and routine vital signs every two to four hours
whether needed or not are examples of rigid practices that distribute
the workload fairly. However, these practices may also lead to altered
sleep and acéompanying psychological and physiological disturbances
which impair recovery. Each time a patient is to be awakened from
sleep, the nurse should carefully evaluate whether the care or
treatment could be postponed without deleterious effects for the
patient,

The comparison between habitual day and night sleepers
suggested the need for a comprehensive sleep-wake history including
previous schedules and preferences, Nursing care and other health care
should then be planned to match home and hospital schedules as closely
as possible, External stimuli should be provided to enhance each
patient's normal sleep-wake patterns,

Only one subject received a sleeping pill (Halcion, .25
milligrams) during this study. He received the Halcion at 1:30 AM, The
patient was enthusiastic about the effect of the medication on his

sleep. Before getting the Halcion he had awakened many timesz and
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obtained only a few 20 second epochs of Stage I, After receiving the
medication he woke only when he received nursing care, and obtained
large amounts Stage II, III, and REM. The improved sleep he received
after being given the medication suggested more frequent prescribing
and administration of Halcion.,

Although noise was not measured during this study, the
observations of the investigator were that staff conversations, alarm
systems, phones, and many other noises disturbed the patients' sleep.
Intensive care nurses and other personnel should remember that their
work environment is also the patients' bedroom, and should try to
decrease sleep disturbance caused by unnecessary noise.

Subjects receiving the drug aminophylline should be evaluated
for nursing measures to assist the patient to sleep better. Back rubs,
relaxation techniques, restriction of caffeine, and the more frequent
use of as desired sleeping medications are nursing interventions which

may help the patient sleep.

Summary

This chapter presented additional validity data and a summary
of the wvalidity information presented in Chapter IV. The VAS
demonstrated beginning validity. Recommendations for revising the scale
and retesting were presented. Reliability data are necessary before the
scale can be used in the clinical setting to predict outcomes or as a

basis for patient care decisions.
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Polysomnographic sleep data were interpreted. The sleep of
patients in the ICU was significantly altered compared to the sleep of
age and sex matched normals. Subjects in the ICU had a significantly
decreased sleep efficiency index, percent Stage II and percent REM, The
sample exhibited significantly increased percent Stage I, percent wake,
numbers of awakenings, and number of stage shifts,

The relationship of sample characteristics to ICU sleep was
examined, Prior ICU experience significantly decreased the time
required for subjects to fall asleep, Habitual day sleepers took
significantly longer to fall asleep, awoke more often and stayed awake
longer, slept less, and had more Stage I sleep than subjects who
usually slept at night. Day sleepers had significantly more delta
sleep, which may be explained as rebound. There was no difference in
sleep when subjects were compared on the variable of night in the ICU.

Subjects receiving aminophylline had significantly decreased
REM, TST, sleep efficiency index, and Stage II. Subjects on the drug
were awake significantly more than subjects not receiving
aminophylline. Subjects receiving a calcium channel blocker were awake
significantly more than subjects not receiving the drug. Participants
in the study receiving a steroid exhibited significantly less REM sleep
than subjects not receiving steroids.

A limitation of the study is generalizability. The study
succinctly described a homogeneous sample, and results are not
necessarily generalizable to other patients in other ICU settings. A

larger sample is needed to describe the effect of the independent
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variables of selected drugs, ICU night, habitual day sleep, and prior
ICU experience on sleep in the ICU,

Recommendations for further study were made. This study has
described the problem of altered sleep patterns for ICU patients,
Experimentally designed research must be performed, measuring the
effect of nursing interventions on sleep and other related patient
outcomes. The effect of altered sleep patterns on patient recovery must

be explored.
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PATIENT CONSENT FORM

A DESCRIPTIVE OF SLEEP PATTERNS IN THE ICU

You are invited to participate in a research study. The purpose
of the study is to describe the sleep of patients in the intensive care
unit, Nurses are interested in helping patients to sleep better in the
intensive care unit. Finding out what kind of sleep patients have in
the intensive care unit is a beginning toward helping you, and other
intensive care patients, get a good night's sleep.

Male patients, aged 50 - 69, admitted to the medical intensive
care unit, and not expected to experience withdrawal from alcohol are
being invited to participate in this study. Your doctor has approved of
this study.

If you agree to participate, the investigator will record your
sleep with a machine that measures sleep brain waves for three nights
while you are in the ihtensive care unit, Approximately 10 adhesive
patches less than one-half inch in size will be attached to your head.
Patches will be located on your right cheek, at eyebrow level above and
to the left of your left eye, beneath your chin (two patches), below
your right and left ear, on the top of your head (two patches), and on
the back of your head (two patches). Two patches will be placed on your

chest to monitor your heart beat. Each patch will be attached to a thin
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plastic coated wire which leads to the sleep monitoring machine. The
investigator will be with you the entire time your sleep is being
monitored, The wires will be placed so that they won't interfere with
your sleep or movement. Before the sleep study begins and each morning
you will be asked to answer five brief questions about your sleep.

No known risks or discomfort are involved with this study, and
the results will not change your treatment in any way. There is no cost
for this tudy. There is no payment to you for participating. To protect
your identity, all results will be coded. The results will be published
in group form, but your identity will not be revealed.

If you decide not to participate in this study, it will not
affect your relationship with the institution, your physicians, nurses,
or the quality of care, You are free to withdraw from the study and to
ask questions at any time,

"I have read the above 'Subject's Consent.' The nature,
demands, risks, and benefits of the project have been explained to me,
I understand that I may ask questions and that I am free to withdraw
from the project at any time without incurring ill will (or affecting
my medical care)., I also understand that this consent form will be
filed in an area designated by the Human Subjects Committee with access
restricted to the principal investigator or authorized representatives
of the particular department. A copy of this consent form is available

to me upon request."”
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Subject's Signature Date

Witness Date

"I have carefully explained to the subject the nature of the
above project. I hereby certify that to the best of my knowledge, the
subject understands clearly the nature, demands, and benefits involved
in participating in this study. A medical problem, language or
educational barrier has not precluded a clear understanding of his

involvement in the study.

Investigator Date

Kathy Richards
798-0644
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THE UNIVERSITY OF ARIZONA

HEALTH SCIENCES CENTER
TUCSON. ARIZONA 85724

HUMAN SURIECTS COMMITTEE ) TELEPHONE: (602) 626672t or 6267573
1600 N, WARREN (BUILDING 238, ROOM 112
16 July 1984

Kathy C. Richards, R.N., B.S.N.
College of Nursing :
Arizona Health Sciences Center

Dear Ms. Richards:

We are in receipt of your project, "A Description of Sleep Patterns in
the Intensive Care Unit and a Comparison of Results Obtained with Polygraphic
Recording and a Visual Analog”, which was submitted to this Committee for
review. The procedures to be followed in this study pose no more than minimal
risk to the participating subjects. Regulations issued by the U.S. Department
of Health and Human Services (45 CFR Part 46.110(b)| authorize approval of.
this type project through the expedited review procedures, with the condition
that subjects' anonymity be maintained. Although full Committee review
is not required, a brief summary of the project procedures is submitted
to the Committee for their information and comment, if any, after administra-
‘tive approval is granted. This project is approved effecitve 16 July 1984.

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

A university policy requires that all signed subject consent forms be
kept in a permanent file in an area designated for that purpose by the Department
Head or comparable authority. This will assure their accessibility in the
event that university officials require the information and the principal
investigator is unavailable for some reason.

Sinéo.rely yours,
<

s/ ek

Milan Novak, M.D., Ph.D.

Chairman

Human Subjects Committee
MN/{m

cc: Ada Sue Hinshaw, R.N., Ph.D.
College Review Committee
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Code Number

VISUAL ANALOG SCALE, USUAL SLEEP AT HOME

100

Each of these questions is answered by placing a vertical mark

on the answer line,

best describes your usual sleep at home,

l L]
Deep

Sleep

2.
Fell Asleep

Immediately

3.
Didn't Wake

at All

40
Got Back to

Sleep Easily

50
Good Night's
Sleep

Place your mark anywhere on the line that you feel

Light
Sleep

Never Fell
Asleep at All

Awake Off and
On All Night
Long

Couldn't Get
Back to Sleep

Bad Night's
Sleep
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VISUAL ANALOG SCALE, SLEEP LAST NIGHT IN ICU

Code Number Night

Each of these questions is answered by placing a vertical mark
on the answer line, Place your mark anywhere on the line that you feel

best describes your sleep last night in the ICU.

1.

Deep Light

Sleep Sleep

2'

Fell Asleep Never Fell

Immediately Asleep at All

3.

Didn't Wake Awake Off and

at All On All Night
Long

4.

Got Back to Couldn't Get

Sleep Easily

Back to Sleep

5.
Good Night's Bad Night's
Sleep Sleep
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SLEEP HISTORY QUESTIONNAIRE

Pt. Code #

How many hours of sleep do you get during the night at home?
How many hours do you sleep during the day?
Do you take any sleep medication at home?

Do you have any routines prior to going to bed that help you fall
asleep?

Do you eat or drink anything within two hours of going to bed?
What?

Is there anything in your environment at home that helps you fall
asleep?

Do you have difficulty falling asleep at home?
How many times do you usually wake up at night?

Do you have trouble getting back to sleep? What helps you get
back to sleep?

What time do you usually go to bed at night?

What time do you usualy get up in the morning?



REFERENCES
Adams, M. (1978). The confused patient: Psychological responses in

critical care units. American Journal of Nursing, 79, 1504-1512.

Aitken, R, (1969). Measurement of feelings using visual analogue

scaies. Proceedings Royal Society Medicine, 62, 989-993,

Aitken, R., & Zealley, A. (1970). Measurement of moods. British Journal

Hospital Medicine, 4, 215-224.

Aitken, R., Southwell, N., & Wilmshurst, C. (1965), Chloral betaine: An

effective hypnotic. Clinic¢al Trials_Journal, 2, 65-70,

Arkin, A., & Steiner, S. (1978). The effects of drugs on sleep menta-

tion. The mind in sleep (pp. 394-395). New York: John Wiley.

Aserinsky, E. (1965). Periodic respiratory patterns occurring in)con—
junction with eye movements during sle’ep. Science, 150, 763-766.

Aserinsky, E., & Kleitman, N. (1953). Regularly occurring periods of
eye motility and concommitant phenomena during sleep. Science,
118, 273,

Baekeland, F., & Hoy, P. (1971). Reported vs, recorded sleep character-

istics. Archives of General Psychiatry, 24, 548-551.

Baekeland, R., & Lasky, R. (1966). Exercise and sleep patterns in col-

lege athletes. Perceptual Motor Skills, 23, 1203-1207.

Bain, W., & Watt, J. (1975). The essentials of cardiovascular surgery

(2nd ed.). New York: Churchill Livingston.

105



106

Ballard, XK. (198l1). Identification of environmental stressors for

patients in the surgical intensive care unit. Issues in Mental

Health Nursing, 3, 89-108.

Baker, C.E. (Publisher). (1982). Physicians' desk reference RN edition,

New Jersey: Medical Econoiics Company.

Beazely, K., Miller, W.P., & Sheong, P. (1981, March 12). Windmills of

your mind. Nursing Mirror, 39-42.

Bentley, S., Murphey, F., & Dudley, H, (1977)., Perceived noise in
surgical wards and in intensive care areas: An objective analysis.

British Medical Journal, 2, 1503.

Berger, R., & Oswald, I. (1962), Effects of sleep deprivation on behav-

ior, subsequent sleep, and dreaming, Journal Mental Science, 108,

457,

Brebbia, D.R., & Altshuler, K.Z. (1965). Oxygen consumption rate and
electroencephalographic stage of sleep. Science, 150, 1621-1623,

Broughtbn, R. & Baron, R. (1978), Sleep patterns in the intensive care
unit and on the ward after acute myocardial infarction., Electroen-

cephalography and Clinical Neurophysiology, 45, 348-360.

Bulow, K. (1963)., Respiration and wakefulness in man. Acta physiologica

Scandinavica, 59(supp 209), 1-110.

Butler, J.D. & Harrison, B.L. (1983, July). Keeping pace with calcium
channel blockers. Nursing 83, 40.

Carskadon, M. & Dement, W. (1975). Sleep studies on a 90-minute day.

Electroencephalography and Clinical Neurophysiology, 39, 145-155.




107
Colling, J. (1983). Sleep disturbances in aging: A theoretic and

empiric analysis. Advances in Nursing Science, 6(1), 36-44.

Dement, W., & Fisher, C. (1963). Experimental interference with the

sleep cycle. Canadian Psychiatric Association Journal, 8, 400-405.

Demeyer, J. (1967). The environment of the intensive care unit. Nurse
Forum, 6, 262.
Eisendrath, S.J. (1982, May). ICU syndromes revisited. Critical Care

Update, 31-35.

Fabijan, L. & Gosselin, M, (1982, April). How to recognize sleep depri-

vation in your ICU patient and what to do about it. The Canadian

Nurse, 20-21.
Feinberg, I., Koresko, R., Heller, N., & Skinberg, H. (1973). Sleep EEG
| and eye novement patterns in young and aged normal subjects and in

patients with chronic brain syndrome. Excerpta Medica, Interna-

tional Congress, Series No. 150.

Fenz, W. & Graig, J. (1972), Autonomic arousal and performance during

sixty hours of sleep deprivation. Perceptual Motor Skills, 34,

543,

Ganong, W.F., (1983). Review of medical physiology. Los Altos: Lange,

Glenville, M., Broughton, R., Wing, A., & Wilkinson, R, (1978), Effects
of sleep deprivation on short duration performance measures
compared to the Wilkinson auditory vigilance task. Sleep, 1(2),
169-176.



108

Glenville, M., & Wilkinson, R. (1979). Portable devices for measuring

performance in the field: The effects of sleep deprivation and

night shift on the performance of computer operatoré. Ergonomics,
22(8), 927-933.

Guzzeta, C., & Forsyth, G. (1979). Nursing diagnostic pilot study: Psy-

chophysiologic stress. Advances in Nursing Science, 2(1), 27-44.

Hale, M., Koss, N., Kerstein, M., & Camp, K. (1977). Psychiatric com-

plications in a surgical ICU. Critical Care Medicine, 5, 199-203.

Helton, M.C., Gordon, S.H., & Nunnery, S.L. (1980), The correlation
between sleep deprivation and the intensive care unit syndrome,
Heart Lung, 9(3), 464-468.

Hilton, B.A. (1976). Quantity and quality of patients' sleep and sleep
disturbing factors in a respiratory intensive care unit, Journal

of Advanced Nursing, 1, 453-468.

Ingvar, D.H. (1979). Cerebral circulation and metabolism in sleep., In

R. Priest, A. Pletscher & J. Ward (Eds.) Sleep Research (p. 13).

Baltimore: University Park Press.
Issacson, J., Walker, H., Hayes, S., Legq, D., & Yelvington, J. (1982,

Jan-Feb). Post-pump psychosis. Critical Care Nurse, 14-16,

Jasper, H.H. (1958). Report of the committee on methods of clinical

examination in electroencephalograph, 1957. Electroencephalography

and Clinical Neurophysiology, 10, 370-375.

Johns, M.W. (1975). Factor analysis of objective and subjective charac-

teristics of a good night's sleep. Psychological Medicine, 5,

413-418,



109
Kales, A. (Ed.). (1969)., Sleep: Physiology and pathology. Philadel-

phia: J.B. Lippincott, 17.
Kales, A,, & Kales, J. (1970). Evaluation, diagnosis, and treatment of

clinical conditions related to sleep. Journal of American Medical

Association, 213(13), 2229-2235,

Kales, A., & Kales, J. {1974), Sleep disorders. New England Journal of

Medicine, 290(9), 487-499,

Karacan, I., Green, J.R., Taylor, W.J., Williams, J.D., Elliot, R.S.,
williams, R.L., Thronby, J.I., & Salis, P.J. (1974). Sleep in
post-myocardial infarction patients. 1In R.S. Eliot (Ed.,) Stress

and the heart Vol. 1 (pp. 163-195). New York: Futura.

Karacan, I., Finley, W.W., Williams, R., & Hursch, C.J. (1970). Changes

in stage 1 REM and stage 4 sleep during naps. Biological psy-

chiatry, 2, 261-265.

Kelley, J., Laughlin, E., Lentz, R., Sommons, J., & Sidoric, K. (1973,
Spring/Summer). A study of 90 minute sleep c¢ycles. Stanford
Review, 15.

Kiely, W. (1973). Critical-care psychiatric syndromes. Heart Lung, 2,
54-57.

Kimball, C.P. (1972). The experience of open heart surgery. Archives of

General Psychiatry, 27, 57.

King, E.C. (1979, May-June), Determining and interpreting test valid-

ity, reliability, and practicality. Nurse Educator, 6-11.

Kloosterman, N, (1983). Prevention of ICU psychosis. Focus on Critical




110
Kollar, E,, Pasnau, R., & Rubin, R. (1969). Psychological, psychophy-
siological, and biochemical correlates of prolonged sleep depri-

vation, American Journal of Psychiatry, 126, 70.

Rornfield, D. (1971, September). Psychiatric problems of an ICU.

Medical Clinics of North America, 1353-1363.

Laynet, 0., & Yudofsky, S. (1971). Postoperative psychosis in cardiot-

omy patients, New England Journal of'Medicine, 284, 518-520,

Lewandowski, L.A., & Kositsky, A.M. (1983). Research priorities for
critical care nursing. Heart Lung, 12(1), 38-44,
Locke, A., & Gaffey, G. (1983). Managing psychological disturbances in

critical care, Dimensions of Critical Care Nursing, 2(5), 314-320.

Luby, E., Frohman, C., & Grisell, J. (1960). Sleep deprivation effects
on behavior, thinking, motor performance, and biological energy

transfer systems. Psychosomatic Medicine, 22, 182,

Mancia, G., & Zanchetti, A, (1980), Cardiovascular regulation during

sleep, In J, Orem & C,D, Barnes (Eds.) Physiology in sleep. New

York: Academic Press, 43,
Mandell, A.J., Chaffey, G., Brill, P., Mandell, M,P., Rodnick, J.,
Rubin, R.T., and Sheff, R. (1966). Dreaming sleep in man: Changes
in urine volume and osmolality. Science, 151, 1558-1560.
McFadden, E., & Giblin, E. (1971). Sleep deprivation in patients having

open heart surgery. Nursing Research, 20, 249-254.

McGuire, D.B. (1984). The measurement of clinical pain. Nursing
Research, 33(3), 153-154.

Miles, L., & Dement, W. (1980). Aging and sleep. Sleep, 3, 119-120.



11

Naitoh, P., Pasnau, R., & Kellar, E. (1971). Psychophysiological

changes after prolonged deprivation of sleep. Biopsychiatry, 3,

309.
Nevins, D. (1972). First and second degree A-V block with rapid eye

movement sleep. Annals of Internal Medicine, 76, 981-983.

Neuman, B. (1972). The Betty Neuman model. Nursing Research, 21(3),
264,

Nicholson, A.N., Stone, B.M., & Clarke, C.H. (1976). Effect of diazepam
and forsazepam (a souble derivative of diazepam) on sleep in man,

British Journal Pharmacology, 3, 533-541.

Nicholson, A.N., Stone, B.M, Clarke, C,H., & Ferres, H.M, (1976).
Effect on N-Desmethyl-diazepam and a precursor, potassium cloraze-

pate, on sleep in man. British Journal Pharmacology, 3, 429-438.

Noble, M.,A., (1979, March). Communication in the ICU: Therapeutic or

disturbing? Nursing Outlook, 195-198.

Orem, J. (1980). Neuronal mechanisms of respiration in REM sleep.
Sleep, 3, 251.
Oswald, I. (1973). Drug research and human sleep. Annual Review

Pharmacology, 13, 243-253,
Palmblad, J., Cantell, K., Strander, H., Froberg, J., Karlson, C.G.,

Levi, L., Ganstrom, M., & Unger, P. (1976). Stressor exposure and
immunological response in man. Interferon producing capacity and

phagocytosis. Psychosomatic Research, 20, 193-199.

Palmblad, J., Petrini, B., Wasserman, J., & BAkerstedt, T. (1979).
Lymphocyte and granulocyte reactions during sleep deprivation.

Psychosomatic Medicine, 41(4), 273-277,




112
Parrott, A.C., & Hindmarch, I. (1980). The Leed's sleep evaluation
questionnaire in psychopharmalogical investigations - a review.

Psycho-pharmacology, 71, 173-179.

Phillipson, E.A,, Murphey, E., & Kozar, L.F. (1976). Regulation of res-
piration in sleeping dogs. Journal Applied Physiology, 40,
588-653.

Polit, D., & Hungler, B. (1978). Nursing research. Philadelphia: J.B.

Lippincott, 398-399.

Rechtschaffen, A., & Kales, A. (1968). A manual of standardized termi-

nology, techniques, and scoring system for sleep stages of human

subjects. Maryland: US Department of Health, Education & Welfare,
Redding, J.S., Hargest, T.S., & Minsky, S.H. (1977). How noisy is

intensive care? Critical Care Medicine, 5, 275.

Richards, K.C. (1984). Sleep awareness program. Unpublished research;

Ross, G., Muira, G., & Vignati, A. (1974). Intracranial pressure during
sleep in man. In P, Levin, & W, Koella (Eds.) Sleep (p. 169). New
York: S. Karger.

Rubin, R.T., Poland, R.E,, Ravessoud, F., Gouin, P.R., & Tower, B.B.
(1975). Antidiuretic hormone: Episodic nocturnal secretion in

adult men. Endocrinology Research Commnications, 2, 459-469.

Rubin, R.T., Poland, R.E., Gouin, P.R., & Tower, B.B. (1978). Secretion
of hormones influencing water and electrolyte balance (antidiu-
retic hormone, aldosterone, prolactin) during sleep in normal

adult men. Psychosomatic Medicine, 40, 44-59.




13

Ryback, R., & Lewis, 0. (1971). Effects of prolonged bed rest on EEG

sleep patterns in young, healthy volunteers, Electroencephalogra-

phy Clinical Neurophysiology, 31, 395-399.

Sakai, F., Meyer, J., Karacan, I,, Derman, L., & Yamanoto, M, (1980),
Normal human sleep: Regional cerebral hemodynamics, Annals

Neurology, 7, 471.

Selye, H., (1973). The evolution of the stress concept. American Sci-

ence, 61, 692-699.

Severt, S. (1979), Sleep deprivation in subijects undergoing cardiac

bypass surgery. Unpublished M,S. Thesis.

Skoog, D., & West, D. (1976). Fundamentals of analytical chemistry. New

York: Holt, Rinehart, and Winston, 45-49.
Snyder, F,, Hobson, J., Morrison, D., & Goldfrank, F. (1964)., Changes
in respiration, heart rate, and systolic blood pressure in human

sleep. Journal Applied Physiology, 19, 417.

Stephenson, C., (1977, November). Stress in critically ill patients.

American Journal of Nursing, 1806-1809.

Sullivan, C.E. (1980). Breathing in sleep. In J. Orem, & C.D. Barnes

(Eds.) Physiology in sleep (p. 214), New York: Academic Press,

Sveinsson, S. (1975). Postoperative psychosis after open heart surgery.

The Journal of Thoracic and Cardiovascular Surgery, 70(4),

717-725.,
Taub, J., & Berger, R.J. (1974), Acute shifts in sleep-wakefulness:

Effects on performance and mood. Psychomatic Medicine, 36(2),

164-173.



114
Taub, J., & Berger, R.J. . (1975). The effects of changing phase and

duration of sleep. Journal Experimental Psychology, 2(1), 30-4l.

Walker, B.B. (1972). The post surgery heart patient: Amount of uninter-
rupted time for sleep and rest during the first, second, and third

post—operative days in a teaching hospital. Nursing Research,

21(2), 164-169.

Webb, W.B., (1982). Sleep in older persons: Sleep structures of 50- to

60-year-old men and women. Journal of Gerontology, 37(5), 581-586.

williams, R.L., Karacan, I., & Hursch, C.J., (1974), EEG of human sleep

- Clinical application, New York: John Wiley & Sons, 23-25.




