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CHAPTER

I

INTRODUCTION

Everyone has encountered insomnia (inadequate sleep)
at some point in their lives due to stress or other
circumstances.

This type of insomnia is generally situ

ational or transient and disappears within a short time.
This research is not concerned with this type of insomnia,
but will examine insomnia from a multi-dimensional
perspective.

This research will use a modified version of

Kleitman's (1963) definition of insomnia.

Insomnia will

be defined as a condition that has the presence of one or
more of the following:

An inability to get six hours of

uninterrupted sleep, one or more awakenings a night, a
sleep onset latency (SOL) greater than thirty minutes,

and

these problems must have been present longer than six
months.
In the elderly,

insomnia appears to be a complaint

that is cited when inquiring into their sleep patterns.
This was confirmed in various studies that look at sleep
related symptoms in the aged (Dement, Miles & Carskadon,
1982; Quan, Bamford & Beutler,
et al.

1984).

According to Quan,

(1984), one half of all people 60 and older cite

symptoms that indicate insomnia while only one quarter of
those between the ages of 20-29 report similar problems

1
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with sleep.

Urban (1979) reported that 60% of individuals

over 65 years of age complain of problems of SOL and 95%
about early awakening.

In a survey on the prevalence of

sleep disturbances, Karacan et al.

(1976) found that 50%

of all people 60 and older surveyed in an urban Florida
county cited problems with SOL and early awakening.
One of the more obvious reasons for the elderly
experiencing problems with sleep is their physical con
dition.

The aging process brings with it a number of

maladies that can affect a person's sleep pattern.

As an

individual ages, various physical problems are encountered
that require treatment by a physician with medication
(e.g., arthritis, high blood pressure and heart or other
surgeries to name a f e w ) .

Some of these medications can

interfere with sleep and therefore can often lead to
prescribing hypnotics.
There has also been concern raised about the effect
medication prescribed for insomnia can have on the elderly
who are much more susceptible to a drug because of their
system's inability to effectively process some substances.
Specific guidelines when prescribing medication for the
elderly are different due to the fact that elderly persons
are not able to tolerate the same dose as individuals who
are in their twenties.

As a result of the dangers associ

ated with medication prescribed for insomnia in the
elderly,

it would seem appropriate to explore other op-
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tions first, prior to treating the individual with
medication for this problem.

Furthermore, many of the

substances prescribed for insomnia have side effects, not
the least of which is an impairment in daytime
functioning.

The most popular sleep medications pre

scribed today are hypnotics.
Many investigators have studied the impact on insom
nia by prescribing various medications in controlled set
tings than have looked at various behavioral approaches to
ameliorate this problem.

In the past, prescribing medi

cation for insomnia has been seen as a "quick fix."

In

the elderly who suffer from insomnia, the attitude of a
quick fix has serious ramifications.

Elderly persons who

report having difficulty initiating and maintaining sleep
(known as DIMS) must first be screened to rule out any
medical, psychiatric or substance abuse problems before
prescribing hypnotics.
In the past decade,
own.

sleep research has come into its

Many areas of the country now have hospital based

Sleep Disorders Centers.

In those settings an individual

reporting sleep disturbances can be thoroughly evaluated.
Researchers have also utilized a variety of successful
behavioral techniques with insomniacs in attempting to
eliminate or reduce insomnia in various age groups.
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4
Statement of the Problem

The purpose of this study was to compare progressive
relaxation training to sedative-hypnotic treatment of
insomnia in the elderly.

The efficacy of these methods

was examined through subjects' responses on a daily sleep
diary (Appendix C).
Elderly volunteer subjects participated in one of
three groups and recorded information regarding their
nightly sleep patterns daily on a sleep diary (see Appen
dix C) for three weeks.
Unlike other studies reported in the literature,

this

study compared progressive relaxation training and
sedative-hypnotic treatment for insomnia in the elderly.
Other studies in the literature have focused on the e f 
ficacy of sleep medication or behavioral treatment of
insomnia.

No studies have been done to date to evaluate

them conjointly.

Significance of the Study

This study could clarify the value of utilizing other
means of effectively treating insomnia in the elderly
before administering medication for this problem.
alternatives to medication,
effects

Using

can lower the risk of side-

(e.g., daytime sedation) that the elderly could

experience had they been on medication.

Providing seniors
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with some tools that they can utilize to reduce the insom
nia, could also reduce the sense of helplessness that is
often present in individuals with long standing problems
with sleep.
The review of the literature suggests that prescrib
ing medication for insomnia is only a short-term solution,
since the efficacy of it is not proven beyond a period of
six weeks.

Thus,

it would seem that alternative strate

gies must be developed especially since the general
population of the elderly continues to grow which means
that problems with insomnia are growing as well.

Background of the Problem

Research in the area of sleep was stimulated when
Aserinsky and Kleitman (1953) published their ground
breaking work on eye movements during sleep.

They util

ized an electroencephalogram (EEG) and an electrooculogram
(EOG) in their research.

The EOG's electrodes were sensi

tive to changes in electrical potential that occurred in
the cornea and retina when the eye moved.

A continuous

record of eye movements was therefore provided by the EOG.
As a result of the EEG and EOG recordings, these authors
reported that slow rolling eye movements generally associ
ated with sleep gave way to rapid conjugate eye movements
that lasted from one to several minutes.
rapid eye movements

While these

(REM) were taking place, low voltage
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irregular brain waves were occurring at the same time.
There also appeared to be an increase in pulse and breath
ing rates.

These researchers also discovered that these

REM periods would generally last 20 minutes and occur
three to four times a night.
as the night progressed.

These periods also decreased

The finding that created the

most interest was the one that if an individual's sleep
was interrupted by waking the person up during the REM
period no dreaming was generally reported.

Individuals

also reported no dreaming when their sleep was interrupted
during sleep without REM.

The observable onset and du r 

ation of the REM period appeared to be tied to the onset
and duration of the sleeper's dream experiences.
When an individual is awake, the EEG pattern that can
be observed is one of low amplitude and fast frequency.
In the awake state, there are also rapid eye movements,
eye blinking and a relatively high amplitude EMG (Bixler
& Vela-Bueno,

1987).

alpha activity varies
ity),

(Madow,

When the eyes are closed, the degree of
(8-13 cycles per second EEG activ

1987).

Stages of Sleep

Sleep is classified as REM and NREM (non-rapid eye
movement),
Kales,

and consists of five stages (Rechtschaffen &

1968).

NREM sleep includes stages 1, 2, 3, and 4.

NREM sleep is the non-dreaming component of the sleep
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cycle and is associated with low frequency high amplitude
waves on the EEG (Gambert & Duthie, 1981).

The deepest

stages of NREM sleep, stages 3 and 4 take place within the
first two hours of sleep.

Stage 4 sleep has also been

thought of as the physiological repair phase (Greenberg,
1980) .
Stage 1 sleep normally starts when the individual
moves from a waking state to sleep.

If the individual

experiences any wakings during the night, then there is a
return to stage 1 sleep.
ized by slow eye movement;

This stage is further character
low amplitude, mixed frequency

EEG activity; and an EMG level below that of relaxed
wakefulness

(Bixler & Vela-Bueno,

1987).

The alpha

rhythm decreases and often disappears in this stage.

A

way to distinguish stage 1 from stage 2 is that in stage 2
there is the presence of sleep spindles,
1978).

(Cartwright,

Cartwright also cited the "K complex" as another

difference from stage 1 sleep.
The REM stage of sleep has low voltage, high fre
quency EEG activity (Cartwright,

1978).

REM sleep or

active sleep has an EEG record that is similar to that
during wakefulness (Vitiello & Prinz, 1988).

REM sleep

generally occurs in 60-90 minute cycles, although the
length of time between cycles increases as the night
progresses.
The normal sleep pattern in a young adult goes from
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stages 1-4 and then returns to stages 3 and 2, (Williams,
Agnew & Webb,

1964).

Once an individual has been in NREM

sleep for 70-100 minutes the first period of REM sleep
starts.

This sequence of stages ending with a REM period

is called a sleep cycle,

(Bixler & Vela-Bueno,

1987).

This cycle repeats four to six times a night depending on
the length of the sleep period.

As the person continues

to sleep, the length of REM sleep increases and stages 3
and 4 sleep decline (Williams et a l . , 1964).

Slow wave

sleep is more evident early in the night and diminishes as
the night progresses.
sleep.

This process is reversed in REM

The following are the percentages spent in each

stage of "normal" sleep during the night:
stage 1 5-10%;

REM 20-25%;

stage 2 50-60%; and stages 3 and 4 10-20%

(Williams et a l . , 1964).

Greenberg (1980) also reported

that the more distressed an individual is psychologically,
the earlier the onset of REM sleep.

Classification of Sleep Disorders

The problem of accurate diagnosis of individuals with
sleep disorders was addressed by the Association of Sleep
Disorders Centers (ASDC) which published a standardized
classification system for sleep-wake disorders in 1979.
It classified these disorders into four major "patho
logical" groups:

Insomnia or difficulty in initiating and

maintaining sleep (DIMS); excessive somnolence or exces-
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sive daytime sleepiness which occurs during the desired
waking hours; disorders of the sleep-wake schedule; and
parasomniacs or syndromes like somnambulism where abnormal
behavior is associated with sleep or partial arousal.
In the elderly,

it is important to evaluate the sleep

problem being reported in order to determine whether it is
a function of a normal reaction to stress, part of the
normal aging process or fits one of the four ASDC clas
sifications.

In order for an individual to receive one of

the four ASDC classifications, one of the criteria are
that the problem must have been present longer than six
months.

It must be pointed out that although the word

insomnia can imply that the individual is not getting any
sleep, this in fact is not the case.

Individuals when

monitored usually obtain anywhere from two to four hours
of sleep (Hartmann,

1988).

Hartmann (1988), stresses the

importance of taking a thorough history when evaluating an
individual with a presenting complaint of insomnia.

A

great deal of information can be obtained through this
process and Hartmann opposes evaluating everyone by giving
them a battery of psychological or sleep laboratory tests
in order to come up with an accurate diagnosis, although
additional assessment can be used at times to supplement
the clinical interview when the presentation remains unclear.
Researchers in the field of sleep disorders have also
used a fairly standardized meaning of insomnia.

Kleitman
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(1963) uses the term "intermittent insomnia" to describe a
condition where a person has frequent wakings during the
night (five or more) and an inability to fall asleep
within 30 minutes. Kleitman also describes "terminal
insomnia" as waking up early and getting less than six
hours of sleep coupled with an inability to go back to
sleep.

This study will not attempt to differentiate be

tween "intermittent" and "terminal" insomnia.

Specific

criteria for inclusion in the study are delineated in the
chapter that deals with the methods and procedures of the
study.

Normal Sleep and Aging

Before discussing sleep disturbances
insomnia)

in the elderly,

(specifically

it is important to look at the

factors that make up normal sleep.

This analysis will be

followed by pharmacological considerations in the elderly
with sleep problems.

Noncomplaining healthy subjects have

been studied to operationalize "normal sleep."

Schmidt,

(1985) has found that five factors are of primary im
portance in sleep:

sequence of states and stages;

sleep

parameters; physiology during sleep; daytime alertness;
and sleep/wake schedules.

Sleep has been found to be

optimal in prepubertal and adolescents who typically have
not shown any signs of physiological sleepiness in the
daytime/optimal alertness

(Schmidt, 1985).

They also have
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a highly synchronized sleep/wake schedule.

Individuals

need that amount of sleep which permits them to be wide
awake and energetic throughout the day.

Optimal sleep is

most likely achieved when the scheduled hours in bed
coincide with the sleep phase of the 24 hour cycle of
sleep and wakefulness (Circadian rhythm).

When an indi

vidual is placed in isolation with constant environmental
stimuli, this cycle stays the same but the length in
creases to 25 hours (Bixler & Vela-Bueno, 1987).
In a study of sleep of 20-29 year old women and 70-79
year old women,

the elderly had a tendency to spend more

time in bed, slept less, and had less deep and REM sleep
as well as having more shifts in sleep stages (Quan et
a l . , 1984).

These authors further found that the two age

groups also viewed sleep problems differently.

The

younger women were more concerned with their inability to
begin sleeping, while the older women were distressed by
the frequent awakenings and their perceived lack of suf
ficient sleep.
Aging has the effect of reducing the length of the
sleep period and allocating the time in a 24 hour day
differently (Williams, Karacan & Hursch, 1974; Feinberg,
Koresko & Heller,

1967).

For example, newborns' and in

fants sleep is normally polyphasic (Parmelee, Wenner, &
Schulz,

1982).

From ages one to five, children generally

take an afternoon nap and have a longer nighttime sleep
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period.

Older children and adults generally do not nap.

As the aging process progresses, however, naps once again
become quite common (Webb, 1982).
also change with age.

Sleep stage patterns

The amount of REM sleep is signifi

cantly reduced from childhood to old age (Williams et a l . ,
1974 ) .
Children spend approximately 20-25% of their total
sleep time in slow wave sleep.

Slow wave sleep decreases

dramatically with age to where one infrequently encounters
it in the elderly (Williams et a l . , 1974).

The supposi

tion that slow wave sleep is seldom found in the elderly
is highly controversial.

According to Webb,

(1982),

scores used to measure specific amounts of slow wave sleep
make use of an amplitude criterion.
Karacan and Yang,

Other authors, Smith,

(1977) point to the fact that slow wave

sleep does continue when evaluated by frequency criteria,
although the amplitude of slow wave sleep declines.

The

elderly also have shown more wakefulness during each hour
after the first hour of sleep as well as earlier final
awakening (Bixler, Kales, & Jacoby,

1984).

Thus, this

would seem to indicate that the sleep of an elderly person
is less efficient.
Conventional sleep laboratory studies on the elderly
have shown:

(a) a substantial decrease in NREM stages 3

and 4, (b) substantially less sleep efficiency,

(c) an

increased number of awakenings after sleep onset,

(d) an
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increased daytime sleepiness, and (e) a longer adjustment
time to sleep/wake schedule changes (Schmidt, 1985; and
Webb,

1982).

According to Schmidt,

frequent phase shift

changes in experimental animals have reduced life span.
These findings appear to have some relevance for humans as
well.
Elderly with sleep/wake disorders exhibit a variety
of symptoms.

Schmidt (1985) found that there is a marked

increase (greater than 35% of the population)
related breathing disturbances.

in sleep

A number of factors are

cited by Schmidt in regard to how sleep in the elderly
changes:

(a) periodic leg movement (nocturnal myoclonus)

increases with age (prevalence and severity),

(b) sleep

pathology related to drugs and alcohol increases,

(c)

sleep pathology related to chronic illness (pain, etc.)
increases,

(d) asymptomatic pathology is more common,

daytime sleepiness is more common,

(e)

(f) sleep pathology

related to endogenous depression increases, and (g)
circadian rhythm disturbances are more common.
In terms of sleep reduction,

it has been found that

if nighttime sleep is reduced, daytime sleepiness is like
ly to occur (Schmidt,

1985).

There is a nearly linear

relationship between sleep reduction and subsequent da y 
time sleepiness.

Most individuals deliberately reduce

their sleep time in order to accomplish more tasks and
accept the daytime consequences (sleepiness).

The speed of
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falling asleep (sleep onset latency)

is an objective mea

sure of the degree of sleepiness (Schmidt, 1985).

Pharmacological Considerations in the Elderly

Since the course of treatment for insomnia in the
elderly has frequently entailed prescribing medication, it
is important to discuss the differences in absorption,
distribution, metabolism and excretion that occur.
discussing these physiological factors,

Before

it is important to

note that in situations where elderly were institution
alized over 90% received sedative-hypnotic medication
(Miles & Dement,

1980; Salzman,

1985).

This widespread

practice can lead to a variety of problems such as drug
tolerance, other drug interactions, exacerbation of sleepdisordered breathing, daytime sedation,
insomnia.

and rebound

According to Salzman (1985), aging may make the

central nervous system (CNS) more susceptible to psycho
tropic medication.

Aging has the effect of initiating

changes in synthesis,

turnover, receptor binding and

synaptic neurotransmission in the brain (Salzman, 1985).
Evidence to date seems to indicate that a lowering of CNS
norepinephrine,

serotonin, dopamine, GABA, and

acetylcholine is an outgrowth of a greater receptor-site
sensitivity in portions of the brain that deal with mood,
cognition, and coordinated motor behavior (Salzman, 1985).
Absorption of a drug is not significantly changed by
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the aging process.

It must be noted, however, that since

the elderly are generally on multiple medications, absorp
tion can be affected by drug interactions (Williamson,
1980).

The distribution of a substance is affected by the

aging process in a number of ways.

As a person ages, the

amount of body water decreases which alters the volume of
distribution in the body.

The effect of this can be to

increase the plasma concentration in the body (Salzman,
1985).

In terms of metabolism,

for those substances

metabolized by the liver, there is a decreased ability to
metabolize most neuroleptics, cyclic antidepressants,
hypnotics,

stimulants, and long-acting benzodiazepines.

The elimination half-life for most psychotropic drugs
except short-acting benzodiazepines is 24-75 hours
(Salzman,

1985).

In terms of excretion, renal excretion

decreases significantly from age 25 onward (Williamson,
1980).

Thus,

in terms of renal clearance there is a

significant decrease in renal functioning in the elderly
and therefore caution must be used when prescribing
sedat ive-hypnot i c s .
A variety of treatment approaches have been utilized
in sleep disturbances in the elderly in the past 20 years.
Behavioral approaches (e.g., progressive muscle relaxation
training and stimulus control among others) as a form of
non-drug treatment of insomnia have also become more popu
lar since Monroe's (1967) research.
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Monroe (1967) conducted a study whereby a comparison
was made between "good" and "poor" sleepers and correlated
these to individual psychological and physiological
differences.
subjects.

Monroe's study consisted of two groups of 16

The mean age for the subjects was 26 years.

The two groups showed large differences on their selfreport evaluation that was done prior to participating in
the study. The poor sleepers group, however, did not
perceive themselves to be insomniacs and reported that
they generally slept at least four or five hours without
taking any medication for sleep.
All subjects slept in a sleep laboratory setting for
two nights with one night being allowed for acclimation
and the other night being the experimental night.

Results

indicated that the poor sleepers had significantly higher
values for measures that were recorded during presleep and
sleep (e.g., heart rate and vasoconstriction).

Poor

sleepers also had more body movements during all stages of
sleep as well as higher mean values of temperature for all
measures being investigated.

All subjects were also given

the Minnesota Multiphasic Personality Inventory (MMPI)
under identical conditions to evaluate personality mea
sures affecting sleep.

Correlations between REM and

pathology for poor sleepers were all positive and signifi
cantly larger than for the good sleepers.

Furthermore,

Monroe (1967) found significant differences in MMPI scores
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between poor sleepers and good sleepers.

Based on this

difference, Monroe suggested that it may have been due to
response bias on the part of the poor sleepers since they
responded with more symptomatic symptoms on the MMPI as
well as the pre-screening questionnaire.

Thus, when look

ing at insomnia it is important to look at all aspects of
the person's functioning before deciding on prescriptive
measures for treating the presenting complaint.
Prescribing medication for sleep problems is still
common today, although due to the possibility of develop
ing physical and psychological dependence, experiencing
withdrawal and other side effects,

treatment professionals

have become interested in initiating methods of non-drug
treatment of insomnia.

Jenike (1985), advocates the use

of medication to treat insomnia only as a last resort.
Other authors (Allen,

1986; Cook,

1984; Fletcher, 1982);

Schmidt,

1986; Vitiello & Prinz, 1988, and Williams &

Karacan,

1985) also emphasize that precautions must be

taken when prescribing to the elderly.

Urban (1979) cites

a general rule to follow when prescribing to the elderly:
"Soviel wie noetig,

sowenig wie moeglich"

(as much medica

tion as needed, but as little as possible to ameliorate
the problem).

As already mentioned earlier, the elderly

have different metabolism rates and thus the usual dosage
recommended must be reduced.

Another consideration is the

medication's effect on daytime alertness and performance.

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

For example, long lasting hypnotics and other commonly
prescribed medications produce daytime sedation.

Some

examples of commonly used sedating medications are:
hypnotics, antihypertensives,

antihistamines and anxioly

tics (tranquilizers).
Williams and Karacan (1985) points to the fact that
there is no scientific evidence that shows that long term
use of hypnotic drugs is effective beyond a two to six
week period.

Nicassio and Buchanan,

(1981) suggest that

with the exception of flurazepam (FLZ)

(Dalmane) and tria

zolam (Halcion) no other hypnotic medication has
demonstrated its effectiveness beyond a two week period.
According to Salzman (1985) and Allen (1986), short acting
benzodiazepines such as oxazepam (serax) and triazolam are
the drugs of choice with elderly patients who have more
than just an occasional sleep problem.

Daytime sedation

and performance-impairing effects of FLZ has been suggest
ed in various clinical studies (Church & Johnson, 1979).
Consequently, concern has appeared in regard to long term
use of FLZ (Allen,
Solomon, White,

1986; Oswald,

1979; Salzman, 1985;

Parron & Mendelson,

1979).

Greenblatt,

Allen & Shader (197 7) also reported the frequency of
drowsiness and hangover at a dose of 30 mg FLZ was greater
in hospitalized patients older than 60 than in patients 50
years old or younger.

Lower doses showed no age related

effects.
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Research Questions
This study sought answers to the following questions
through data obtained from elderly volunteers:
(a)

Do seniors who have been diagnosed as insomniacs

have increased hours of sleep as a result of their parti
cipation in progressive relaxation training compared to
those who received medication?

(b)

Do seniors who have

been diagnosed as insomniacs have increased hours of sleep
as a result of their participation in progressive relax
ation training compared to those who received no
treatment?

(c) Do seniors who have been diagnosed as

insomniacs have increased hours of sleep as a result of
being on medication compared to those who received no
treatment?

(d)

Do seniors who have been diagnosed as

insomniacs have less difficulty falling asleep (SOL) as a
result of their participation in progressive relaxation
training compared to those who received medication?

(e)

Do seniors who have been diagnosed as insomniacs have less
difficulty falling asleep (SOL) as a result of their
participation in progressive relaxation training compared
to those who received no treatment?

(f)

Do seniors who

have been diagnosed as insomniacs have less difficulty
falling asleep (SOL) as a result of being on medication
compared to those who received no treatment?

(g)

Do

seniors who have been diagnosed as insomniacs have fewer
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awakenings as a result of their participation in progres
sive relaxation training
medication?

(h)

compared to those who received

Do seniors who have been diagnosed as

insomniacs have fewer awakenings as a result of their
participation in progressive relaxation training compared
to those who received no treatment?

(i)

Do seniors who

have been diagnosed as insomniacs have fewer awakenings as
a result of being on medication compared to those who
received no treatment?
Research Hypotheses

The hypotheses were formulated based on the questions
to be answered.

Listed below are the hypotheses investi

gated:
Hypothesis 1:

There is a significant difference in

the mean sleep onset latency (SOL) in seniors who parti
cipate in progressive relaxation training (PRT), those who
take medication (S-H) and those who are on a waiting list
to participate in treatment for insomnia.
Hypothesis 2:

There is a significant difference

between the baseline week and treatment weeks two and
three for the mean minutes of (SOL).
Hypothesis 3:

There are significant differences in

the mean SOL between subjects in PRT, S-H or control
g rou p s .
Hypothesis 4:

There is a significant difference in
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the mean hours of total sleep (TSLP) in seniors who parti
cipate in PRT, those who take medication (S-H) and those
who are on a waiting list to participate in treatment for
insomnia.
Hypothesis 5:

There is a significant difference

between the baseline week and treatment weeks two and
three for the mean hours of TSLP.
Hypothesis 6:

There is a significant difference in

the mean hours of TSLP of between subjects in the PRT, S-H
and control groups.
Hypothesis 7:

There is a significant difference in

the mean number of awakenings experienced by seniors who
participate in PRT, those who take medication (S-H) and
those who are on a waiting list to participate in treat
ment for insomnia.
Hypothesis 8:

There is a significant difference

between the baseline week and treatment weeks two and
three for the mean number of times awake (AWKE).
Hypothesis 9:

There is a significant difference in

the mean number of times awake (AWKE) between subjects in
the PRT, S-H and control groups.

Limitations of the Study

The study was conducted over the period of three
weeks with the first week being baseline.

It is possible

that a longer period of time may have yielded different
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results.

Sample size was also limited to 30 subjects and

a larger sample may have changed the results.
Self-report data were recorded for all subjects.
This method of obtaining information can be somewhat sub
jective and therefore the results obtained may be
different than if individuals had been in a sleep labora
tory setting for the length of the study.

It must be

noted, however, that measures such as sleep latency and
total sleep time were highly correlated in seniors in two
recent studies using self-report data (Spiegel, 1 9 8 1 ^ ^
Reynolds, Kupfer, Hoch,

& Sewitch,

1987).

This study was

also not conducted blind and no allowances were made for a
possible expectancy effect.

The researcher conducted all

clinical interviews as well as provided training for the
subjects and this process may have involved bias.
Those individuals on medication for insomnia were
monitored on a self-report basis in regard to continuing
to take their medication during the course of the study.
No contact was made with the physicians monitoring the
medication of those subjects selected for the medication
group.

Subjects who were on sedative-hypnotic medication

had been on this medication for at least one month and
therefore it is possible that the medication they were on
was no longer positively influencing their sleep regimen.
Consequently, they may have reported more disturbed sleep
as a result, than if they had only been on the medication
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for a week or two.
Another limitation of the study was that individuals
self-selected to participate based on their perception of
suffering from insomnia.

This process may have excluded

those individuals who also had insomnia, but did not
perceive themselves to be insomniacs.

Definitions of Terminology
It is important to operationalize the meaning of
terms used in this research.

The following terms are

herein defined as follows:
Acetylcholine:

A neurotransmitter chemical located

in the brain.
Antihistamine:

A name for drugs infrequently pre

scribed for insomnia due to producing a side effect of
sedation.
Barbiturate:

A substance that is classified in the

sedative-hypnotic class of drug that has the same chemical
structure as other sedative hypnotics and is used infre
quently as a remedy for insomnia.
Benzodiazepine:

A substance classified as a

sedative-hypnotic with chemically related elements (e.g.,
diazepam (Valium), or chlordiazepoxide (Librium).
Chronic insomnia:

A condition where an individual is

unable to get at least six hours of sleep as a result of
waking up early and not being able to go back to sleep.
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Clearance:

The length of time it takes for a human

to eliminate a drug in his/her body.
Dopamine:

One of a group of chemically related com

pounds found in the brain (also known as one of the neuro
transmitters).
Drug interaction:

The modification of the effect of

one substance by the prior or concurrent administration of
another drug.
EEG:

An instrument called an electroencephalogram

(E E G ) that measures the brain activity during sleep.
Eld e r l y :
EMG:

Individuals over the age of 65.

An instrument called an electromyogram (EMG)

used to measure muscle tones and the electrical activity
in a muscle during sleep that is used to determine which
stage of sleep an individual is in.
EOG:

An instrument called an electrooculogram (EOG)

that records electrical activity from plate electrodes
placed above, below, and on either side of both eyes
during sleep.
FLZ:

Flurazepam (D a l m a n e ), a sedative-hypnotic com

pound frequently prescribed for individuals with insomnia.
GABA:

One of the neurotransmitter chemicals found in

the brain and also classified as an amino acid.
Half-life:

The length of time a drug remains active

in a person's system.
Hypnotic:

Shortened form of sedative-hypnotic.
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Insomnia;

A condition where an individual has d i f 

ficulty initiating or maintaining sleep (also known as
DIMS).
Intermittent Insomnia;

A condition that is defined

as having five or more awakenings a night and an inability
to fall asleep within 30 minutes.
K C o mplex;

This refers to a high amplitude wave

pattern during sleep with a sharp negative followed by a
sharp positive deflection.
L-tryptophan;

An amino acid that is contained in

milk, meat and several other foods that is also available
as a drug and can be taken as an aid to induce sleep.
Norepinephrine;

One of a group of chemically related

compounds found in the brain (also known as one of the
neurotransmitters).
NREM;

Non-rapid eye movement is the non-dreaming

component of the sleep cycle and is associated with low
frequency, high amplitude waves on the EEG.
Progressive Relaxaton Training (PRT);

A procedure

whereby the sixteen major muscle groups are tensed and
relaxed in a specific order to produce a deeply relaxed
state.
Rapid eye movement

(R E M ):

A stage of sleep referred

to as active sleep during which there is low voltage,

high

frequency EEG activity.
Rebound insomnia;

This type of insomnia is experi-
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enced when rapid withdrawal from a sleep medication takes
place.
Sedative-hypnotic (S-H);

Any chemical compound that

exerts a general depressant action upon the central ner
vous system.
Sen i o r s ;

Those individuals over the age of 65.

Serotonin (5-HT):

One of a group of chemically r e 

lated compounds found in the brain (also known as one of
the neurotransmitters).
Sleep a p n e a :

A condition that occurs frequently in

the elderly in the form of sleep related breathing
disturba n c e s .
Sleep onset latency (SOL);

The length of time it

takes an individual to fall asleep.
Sleep spindles;

A sinsoidal wave pattern with a

frequency of twelve to fourteen cycles per second.
Slow wave s l e e p ;

Stages 3 and 4 sleep.

Synaptic transmission;

The mechanism of action

whereby a specific substance (such as a neurotransmitter)
is transported between neurons in the nervous system.
TLZ:

Triazolam (Halcion), a drug with sedative-

hypnotic properties used to treat insomnia.
Washout;

The length of time it takes for a substance

to be eliminated from the body.
Zopiclone;

A sedative-hypnotic compound used to

treat insomnia.
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The next chapter contains the relevant literature as
it pertains to this study.

A review of various studies

utilizing medications as well as those utilizing various
behavioral interventions in attempting to reduce or
eliminate insomnia in the elderly will be reviewed.
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CHAPTER II

REVIEW OF THE LITERATURE

Introduction
The review of the literature will examine the use of
medication for insomnia in the elderly.

The efficacy of

various medications used for insomnia in the elderly will
be reviewed.

Rebound insomnia and cognitive impairment as

it relates to seniors taking sedative-hypnotics will be
explored.

Other drugs that were used in attempting to

eliminate insomnia in younger adults will also be e x 
amined.
reviewed.

Behavioral treatment for insomnia will also be
The use of self-reports and other factors

affecting sleep will be explored.
Studies of sleep problems in elderly humans have
concentrated on self-report and laboratory evaluations of
various sleep states.

Findings of research suggest that

many elderly suffer from periods of short and markedly
disrupted sleep (Feinberg, Koresko & Heller,
Fisher & Lieberman,
1971; Williams,

1967; Kahn,

1970; P r i n z , 1977; Webb & Swinburne,

Karacan & Hursch,

1974).

Breathing and Respiratory Problems

Carskadon and Dement

(1981) suggest that respiratory

measures be included when studying sleep in the elderly.
28
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In their study, they utilized 40 healthy elderly subject
with no sleep complaints who had no serious or incapaci
tating medical disorders.

Subjects volunteered for either

a 48-hour study of sleep or for a single over-night record
ing.

The first group included an equal number of men and

women (12) with a mean age of 72.3 and 73.4 respectively.
A second group consisting of 10 women and six men with
mean ages of 74.7 and 73.3 participated in the one night
recording.

The purpose of the study was two-fold.

First,

the researchers wanted to evaluate breathing in healthy
elderly individuals.

Second, the researchers wanted to

look at the possibility of respiratory problems being
responsible for the frequent arousals that have often been
described in the elderly population.

The authors found

that 15 of the 40 subjects in the study had greater than
five respiratory disturbances per hour of sleep.

As a

consequence of these disturbances, sleep was disrupted in
these healthy elderly subjects.

Respiratory disturbances

discovered in these healthy elderly subjects raise a con
cern, because they concluded that a serious disruption of
nocturnal sleep leads to daytime sleepiness.

The frequen

cy of respiratory problems discovered in this study may
also explain the frequent complaints by the elderly c o n 
cerning their sleep pattern.

These respiratory problems

can be hazardous when an individual with these types of
complaints about sleep takes sedative-hypnotic medication.
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A worsening of sleep related respiratory problems (e.g.,
sleep apnea) has occurred when administering sedative
hypnotics and these should not be prescribed for in
dividuals with this condition (Guilleminault 1982;
Schmidt,

1988).

Since benzodiazepines are central nervous

system depressants,

in subjects with sleep apnea they may

interact with sleep related control of breathing.
interaction can take place in two ways:

An

A direct impres

sion on the respiratory system can trigger a respiratory
depression; benzodiazepines can also alter the "threshold
to arousal response," a strong respiratory stimulus during
sleep, when abnormal respiratory events take place
(Forster, Gar d a z , Suter, & Gemperie, 1980).
Carskadon and Dement (1981) also devised a respir
atory disturbance index from data obtained in their study.
The index was calculated based on total sleep time.

It

tracked the number of respiratory response events per hour
of sleep and an index of five or greater was considered
pathological (Guilleminault & Dement,

1978).

When five or

more respiratory events per hour occur, a diagnosis of
sleep apnea syndrome can be made.

Further characteristics

of sleep apnea include morning headaches,

gasping and

choking and/or periodic loud snorting sounds that last
longer than 10 seconds (Kales, Soldatos, & Kales, 1980).
Another author (Schmidt,

1985), also reported that

the incidence of sleep related breathing disturbances in
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the elderly (older than 60) is common.

According to

Schmidt, the ability to sleep decreases with age since
daytime sleepiness increases.

The decrease in the ability

to sleep is due mainly to the increase in pathologies
which disturb sleep such as nocturnal myoclonus (involun
tary muscle spasms).

The incidence of snoring increases

in the elderly with an increase in the incidence of hyper
tension among habitual snorers (Schmidt,

1985).

Benzodiazepines as a Sleep Aid

According to Guilleminault and Silvestri (1982),
benzodiazepines are considered the safest hypnotic drug
family when compared to other hypnotics especially bar
biturates.

These two authors, however,

take the position

that benzodiazepines may impair the well-being of elderly
subjects.

There is considerable concern that often not

enough attention is being paid to the effects of these
drugs on sleep and sleep related phenomena.

Guilleminault

and Silvestri (1982) conducted a study of seven case
histories of elderly subjects who were on multiple medica
tions (antihypertensive,

anti-arrhythmic, anti

parkinsonian, anti-depressant, anxiolytic, and corticosteriod drugs).

The results of their study indicated that

these multiple medications either interacted directly with
sleep or through ways that lead to secondary sleep frag
mentation and deprivation.
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Flurazepam

Greenblatt,
(1981)

Divoll, Harmatz, MacLaughlin, and Shader

conducted a study with 26 non-insomniac subjects

ranging in age from 19-85 years.
dose and multiple-dose studies.

The authors ran single
In the single-dose study

(N = 26), each subject received one dose of 15 mg of
flurazepam (FLZ, Dalmane).

They were divided into four

groups based on age (older males,
males,

and younger females).

older females, younger

Subjects took 15 mg of FLZ

after an initial four hour fasting period with 100 to 200
ml of water.

This was followed by a drawing of blood

samples at 15 minute intervals for the first hour and
half-hour intervals up to the third hour.

Blood was drawn

again at 4, 6, 8, 12, and 24 hour intervals thereafter.
For the next seven to nine days, blood was drawn at 24 and
48 hour intervals for a period of 23 days.
The multiple-dose study utilized 18 of the 26 sub
jects from the single-dose experiment.

A two week

"washout" period took place prior to each participant
taking 15 mg of FLZ for 15 consecutive nights.

The same

procedures for blood sampling as in the single-dose
experiment were followed for the multiple-dose study.
The results in the one-dose study were nonsignificant
between the young and elderly men.

The half-life of

desalkylflurazepam (D A F L Z ), FLZ's principal metabolite,
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appeared to be longer for the males than the females.
Peak concentrations of DAFLZ were higher in the women than
in the men, possibly due to the weight difference.
In the multiple-dose study, DAFLZ tended to cumulate
slowly and washout after discontinuing FLZ also was slow.
The half-life elimination of DAFLZ was longer for the
elderly males,

(older males elimination half-life mean was

160 hours versus 74 hours for young males).

DAFLZ concen

trations appeared high even 10 days after the last dose of
FLZ had been given.

Furthermore, DAFLZ concentrations

were similar to those in the single-dose study in the
elderly.

The differences in half-life elimination of

DAFLZ in young and elderly women were nonsignificant.

The

study further concluded that there was no evidence to
substantiate the fact that the elderly are more sensitive
to FLZ.

These conclusions by the authors are based on the

fact that responses on the clinical rating scales showed
larger differences for the younger subjects than the
elderly.
content,

Although the rating scales were objective in
the differences in the ages of the subjects may

have led to a different interpretation by the elderly than
the younger subjects.

Thus, the responses received could

have been very different.

Another potential problem in

this study is that the administration and scoring of
measures was not done blind.

Thus, there is the possi

bility of experimenter bias.
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Quazepam

Winsauer, O'Hair,

and Valero (1984) utilized quazepam

(a benzodiazepine derivative)

in the short term treatment

of insomnia in elderly outpatients.

In this study, insom

nia was moderate to severe in all but one patient and
chronic in 83% of the subjects.

Winsauer et al. used a 15

mg dose of quazepam and compared it to a placebo with 60
subjects between the ages of 60-90; of the 60 subjects,
were males and 39 females.

21

The study was conducted

double-blind and took place over a period of eight days.
Subjects were randomly assigned to a placebo or quazepam
condition.

The first three days of the study were used to

establish a baseline.

All subjects received a placebo

during the baseline period.

After the baseline period,

one-half of the subjects received a placebo and the others
15 mg of quazepam for five nights.
were used along with the patients'

Patient questionnaires
and investigators'

global evaluation at the end of treatment in regard to the
quantity and quality of sleep.

Responses by individuals

on the questionnaire were also grouped into two cate
gories.

The authors used an "Hypnotic Activity Index"

(H A I ) which included the number of nocturnal awakenings,
total hours slept,

sleep latency and difficulty with early

morning awakening.

They also used a "Sleep Quality Index"

(S Q I ) which included scores from the patient's evaluation
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of the night's sleep, the patient's evaluation of medi
cation and absence or presence of nightmares.

Quazepam

was rated significantly more effective than placebo by the
investigators and patients.

Investigators rated treatment

of patients with quazepam good or excellent in 73% of the
cases.

Placebo treatment, on the other hand, was rated as

ineffective in 70% of the individuals treated by this
method.

Patients global evaluations also concurred with

these results in that 70% of those individuals treated
with quazepam rated this treatment as good or excellent as
compared to only 27% of those treated with placebo.

Motor

coordination was also not affected by treatment with
quazepam (Winsauer et a l . , 1984).

This study further

suggests that short term use of quazepam in low doses (15
mg)

is effective.

It must be pointed out, however, since

all of the scores were added together and then placed in
the HAI or SQI, there is a potential for distortion due to
the responses being summed instead of analyzed individual
ly without summation.

The rationale for this procedure

also did not appear to be clearly delineated.

This method

may have changed the outcome of the results.

Triazolam and Flurazepam

Carskadon,

Seidel, Greenblatt, and Dement (1982)

also evaluated the effect of triazolam (0.25 mg) and
flurazepam (15 mg).

These authors, however, utilized 13
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elderly insomniacs

(ages 64-79)

in their study.

The diag

nosis of insomnia was made based on physical exam,
nocturnal sleep recording and history.
ambulatory and noninstitutionalized.

All subjects were
Individuals with

sleep apnea syndromes were ruled out along with those with
serious medical illnesses.

Subjects were randomly assign

ed to receive the appropriate dose of triazolam (TLZ,
Halcion) of FLZ and this was done on a double-blind basis.
Subjects also received $300 upon completion of the study
and the setting for the study was a sleep laboratory.
Carskadon et al.
tions:

(1982) also had three nighttime condi

placebo (nights 1-2); treatment (nights 3-5); and

withdrawal (night 6).

The results of the Carskadon et al.

(1982) study showed that both groups
proved their sleep.

(TLZ and FLZ) im

When both groups were tested in the

daytime using the Multiple Sleep Latency Test (MSLT), the
subjects on FLZ showed residual sedation.
ness was improved with TLZ.

Daytime alert

It would therefore appear

that the longer half-life of FLZ is responsible for the
daytime sedation that appeared to be present in subjects
who had taken FLZ.

Carskadon also suggested that the

positive effects of increased nocturnal sleep on daytime
"sleepiness/alertness" were disguised in FLZ treatment.
Consequently,

treatment of FLZ for insomnia in the elderly

can produce unwanted sedation that can interfere in a
person's daytime functioning such as driving a car.

If
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daytime sedation is of concern, TLZ would be a more appro
priate choice as a result of its short half-life.

Zopiclone

Zopiclone (a hypnotic) was utilized by Dehlin, et al.
(1982)
81.

to study 68 geriatric patients with a mean age of

The authors were concerned with the heightened sensi

tivity to drugs as well as the side effects that the
elderly frequently experience,

and thus, wanted to utilize

a hypnotic with a relatively short half-life in evaluating
its effects on insomnia.

Hypnotic effects of zopiclone in

doses of 3.75 to 10.0 mg in geriatric individuals were
investigated.

This study was conducted with 75 subjects

(33 men and 42 women).

It should be noted that 68 sub

jects completed the study.

Subjects were randomly

assigned to four treatment groups based on the dosage they
were to receive (3.75,

5.0, 7.5, or 10.0 mg of zopiclone).

The study was done over a 39 day period broken down as
follows:

Screening session and baseline review 4 days,

placebo wash-out period 14 days, active treatment period 14
days, and placebo withdrawal period 7 days.

A placebo

period was incorporated at the beginning and at the end in
order to eliminate any carryover effects from past hypno
tics and rebound insomnia that generally follows abrupt
withdrawal from hypnotics.
The findings of the zopiclone study showed that all
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subjects in the four dose levels slept better during the
active treatment phase in comparison to the baseline p e r 
iod on placebo.

No differences were detected in regard to

the quality and quantity of sleep nor on psychomotor
performance tests for all four dosage levels.

Based on

the results of this study, a case can be made for giving
an elderly person who has been diagnosed as suffering from
insomnia,

the lowest possible therapeutic dose.
Hypnotics and Cognitive Functioning

Wheatley (1989) conducted a study to measure the
cognitive functioning of subjects who were taking hypno
tics.

The study included 162 subjects reporting com

plaints of insomnia.

For inclusion,

between 18-65 years of age.

subjects had to be

Subjects also had to report

two or more of the following:

less than six hours of

total sleep; two or more nocturnal awakenings; and awaken
ing one hour or more before the usual time of getting up.
Only individuals who were not taking hypnotics three days
prior to the study, had no psychiatric history, were
nonalcoholic and were nonpregnant females were included if
they met the other criteria above.
over a period of 14 days.

The study took place

Each subject received either 1

gm of lormetazepam (LMA) or 20 gm of temazepam (TEM).

The

mean age of the subjects was 4 8.5 and twice as many fe
males as males participated.

Wheatley investigated
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between group differences.

The mean duration of sleep

increased from 4.6 to 6.2 hours on day 14 in the LMA
group.

There was an increase of 1.3 hours in the TEM

group (from 5.0 to 6.3 hours).

The increase in sleep was

significant in both treatment groups on days 1, 7 and 14.
No differences between groups were detected for days 0, 1,
7, and 14.
day 14.

SOL went down from one hour to 30 minutes on

Individuals were also given an opportunity to

report side-effects and the principal side effects per
subject's self-report were daytime fatigue, drowsiness and
headache.

By day 14, all side effects were less with LMA.

Only daytime fatigue and headache were reduced with TEM.
Daytime fatigue appeared to be less severe with LMA than
with TEM on day 14.

Wheatley also found that three main

subjective measures used in the study:
ing, balance and coordination,

Daytime function

general well being and

alertness and anxiety showed more improvement with LMA
than with TEM.

As far as side effects are concerned,

it

appears that they could have been more pronounced had the
sample been comprised of only elderly individuals.

Thus,

the end results may have been somewhat different.
Furthermore,

although the design provided for random

selection of subjects as well as for double-blind condi
tions, no placebo group was utilized.

Wheatley's

rationale for not using a placebo group was that previous
studies conducted by him (Wheatley,

1983, 1986) demon
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strated no effect when using a placebo in comparison to
benzodiazepines.

Patients were also aware that they were

being given a hypnotic drug.
placebo,

The author saw no need for

since the subjects were given medication each of

the 14 days.

The study did not cite any specific debrief

ing procedures with the subjects and did not allow for any
washout period.

There were also only eight subjects out

of the sample that did not consume stimulant drinks (e.g.,
tea, coffee).

The elderly are much more susceptible to

the effects of stimulant drinks and the fact that as
little as one cup of coffee can interfere with sleep has
been reported.

Rebound Insomnia and Hypnotics

Greenblatt, Harmatz,

Zinny and Shader (1987) con

ducted a study with 60 subjects to evaluate rebound
insomnia after discontinuation of TLZ (a short-acting
benzodiazepine).

A screening interview was conducted with

all potential subjects and their sleep history was veri
fied through this process.

Greenblatt et al.

(1987)

included subjects if they had some combination of the
following for at least one-half of the time during the
last three weeks prior to the interview:
six hours of sleep a night;

(1) less than

(2) SOL greater than 30 m i n 

utes; and (3) two or more awakenings nightly.

Further

more, no other reason for the sleep problems such as
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substance abuse or psychiatric disorders or medical
disease was present.

Subjects also had to be free of all

psychotropic medication for three weeks prior to the
study.

Blood samples were evaluated for evidence of other

benzodiazepine derivatives at the time of entry into the
study.

The mean age of the volunteers was 33.

Out of the

60 subjects who completed the study (9 women and 51 men),
only 14 were non-smokers.

Subjects received $200 (per

week) for participating in the study.

They also remained

on the inpatient study unit for the entire 21 days.

Sub

jects were allowed to consume beverages containing
caffeine before 1 pm (e.g., breakfast and lunch).
Individuals received medication from days two through
20.

Subjects were given drug or placebo and this was

administered on a double-blind basis.
domly assigned to three groups.

Subjects were ra n 

Placebo was administered

to all groups for nights two through seven.

This was

followed by a 0.5 mg dose of TLZ for nights eight through
14.

Group one was then switched to placebo for the b a l 

ance of the study.

Group two continued on the 0.5 mg dose

of TLZ for three more nights followed by placebo for the
rest of the study period.

Group three received a two-step

dosage tapering period for study days 15-18 followed by
two days of placebo.

The dosage for group three was then

reduced to 0.25 mg and on days 17 and 18 it was reduced to
0.125 mg.

Placebo was administered to group three for the
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last two d a y s .

A blood sample was also drawn on the day

of admission and. each day at 8 am with the exception of
days 2, 3, 5, 8, 11, and 18.

Days 2, 3, and 4 were not

included in the study, but instead were considered an
acclimation period.

There was a significance in the mean

steady state plasma concentration (mean values 0.50, 1.01
and 0.89 ng per milliliter).

Greenblatt et al.

(1987)

were not sure what to attribute these differences to,
however,

they reported that it may have been attributable

to the large differences in TLZ clearance among the in
dividual participants.

Baseline values for sleep latency

were significantly higher (121 versus 89 minutes)

in the

"abrupt discontinuation" than in the "tapering dosage"
group.
groups.

SOL, however, was more than an hour for both
All subjects also completed a subjective

questionnaire designed to measure subjective perceptions
of alertness, mood and sleep quality.
sought out responses to SOL,

Specific questions

length of sleep and the

number of awakenings they had.

A scale on mood and seda

tion was also completed daily in the late afternoon by all
subjects.
Greenblatt et al.

(1987)

suggested caution in inter

pretation of these results and seemed to make a serious
point that the subjects used in the study would not neces
sarily be candidates for hypnotic drugs.

Furthermore,

there also appears to be some concern in regard to the
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fast abrupt withdrawal from short-acting benzodiazepines
which can create disturbing rebound insomnia.

Rebound

insomnia appears to be mediated in other hypnotic agents
with a long half-life (e.g.,
(Passouant & Oswald,
1977; Mitler,

1979; Kales, Bixler, Kales, & Scharf,

Seidel, van den Hoed, Greenblatt, & Dement,

1984; Kales, Bixler,

Scharf & Kales, 1976; Kales,

Soldatos, Bixler & Kales,

1983; Kales, Bixler, Vela-Bueno,

Soldatos, Niklaus & Manfredi,
Soldatos,

flurazepam and quazepam),

1986; Kales, Scharf, Kales &

1979).

Other Drugs Prescribed for Insomnia
Spinweber (1986) conducted a study with 20 male
insomniacs who were classified as "sleep-onset" insom
niacs.

Subjects had a mean age of 20.3 and were recruited

from the Naval School of Health Sciences in San Diego.
Individuals filled out subjective reports about their
sleep pattern.

Subjects selected reported sleep onset

problems for at least six months and had a sleep latency
of 45 minutes.

An additional criterion for selection was

an electroencephalogram (EEG) recorded sleep latency of at
least 30 minutes
onset).

(from lights out until time of stage 2

Subjects also had to have at least 5% slow wave

sleep (stages 3 and 4) in order to participate in the
study.

They also took part in a screening interview to

rule out psychiatric disorders, and alcohol or drug abuse.

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

44
Individuals who met the criteria established participated
in the study for an all day period and also agreed to
abstain from alcohol and other drugs.
Once the subjects had met the criteria for inclusion,
they participated in three days of baseline.
line, all subjects received a placebo.

During base

The baseline

period was followed by six days of treatment during which
10 subjects received placebo and 10 subjects received 3g
L-tryptophan.
treatment.

Sleep EEG's were recorded for each night of

Individuals also received performance and mood

testing 20-40 minutes after awakening in the morning.

The

results of Spinweber's study indicated that there were no
statistically significant differences other than effects
on sleep latency.

The study also showed that sleep laten

cies were not reduced in the first three nights of treat
ment, however,
16.9 minutes

nights 8 and 10 showed a mean reduction of

(49%) compared to placebo-baseline period.

Spinweber's study seems to suggest that three successive
nights of L-tryptophan are necessary before seeing any
reduction in sleep latency in this type of insomniac.

The

efficacy of using these procedures with the elderly could
be positive especially since L-tryptophan does not act as
a CNS depressant.

L-tryptophan may be less harmful to the

elderly in terms of having a more positive impact on their
day to day functioning whereas other substances can impair
daytime functioning (e.g., Halcion).

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

45
Behavioral Treatments for Insomnia
While many more studies have been conducted utilizing
medication for insomnia,

it is also important to look at

those studies that utilized non-drug treatment.

Tripp,

(1985) compared the effectiveness of three behavioral
treatments of intermittent and terminal insomnia namely:
progressive relaxation,
intention.

stimulus control and paradoxical

Twelve subjects (9 females and 3 males) parti

cipated in the study.

Tripp used each treatment alone

with each subject and then added progressive relaxation to
stimulus control and paradoxical intention.

Stimulus

control was found to be the most effective in reducing
sleep onset latency.

The most effective method of reduc

ing the amount of time awake at night turned out to be
stimulus control coupled with relaxation.

It should be

kept in mind that the sample in this study was small and
that a larger sample may have yielded different results.
Furthermore,

it is difficult to distinguish between inter

mittent and chronic insomnia.

Stimulus Control

Stimulus control procedures were also used by Puder,
Lacks, Bertelson,

and Storandt (1983).

In their study,

the researchers used elderly subjects (mean age = 67.06)
in the treatment of insomnia.

Individuals were told to go
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to bed only when tired, to get up if not asleep within 10
minutes,

and not to try to go to sleep again until they

felt tired.

All things not having to do with sleeping

were discouraged in order to prevent the bedroom from
being used for reading, watching t.v., etc.

Subjects were

also instructed not to sleep during the day and to get up
at the same time every day.

The authors found significant

treatment effects and felt this approach was safer than
taking medications.

The above study replicated an earlier

study done by Bootzin in 1972.

Bootzin used younger

adults for the earlier study and found similar results.
Another study by Alperson and Biglan (1979) compared
relaxation and stimulus control treatments for insomnia in
29 subjects between the ages of 17 and 80.

Subjects were

classified as "young"

(over 55 years

of age).

(ages 17-54) or "old"

Subjects were screened by a questionnaire that

required individuals to take more than 30 minutes to fall
asleep.

Subjects self-monitored their sleep during a two-

week baseline period.

All subjects selected had a SOL

greater than 30 minutes.

Subjects under the age of 55

were assigned to one of three treatments.

One condition

was called the Benson Relaxation and instructions on
stimulus control procedures (Benson,

1975).

Individuals

in this condition received a manual that delineated p r o 
cedures to follow.

Another condition involved giving

subjects a manual on Williams Relaxation (Ishmael &
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Shorbe,

1963) and in bed activities (anti-stimulus con

trol).

The third condition was the self-monitor

condition.

In this condition individuals monitored their

sleep patterns for two-weeks beyond baseline.

All sub

jects over the age of 55 were assigned to the Benson
Relaxation and instructions on stimulus control condition
starting with week three and received a manual on this
procedure.

All subjects recorded their sleep pattern over

the course of the study.
After four weeks, the "young" had significantly re
duced their sleep latency.

At 12 weeks, no differences

between the "young" and "old" were detected and two old
subjects had dropped out of the study.

The results of the

study appeared to show that stimulus control and relax
ation techniques were not as effective with older
individuals.

Four of the seven older subjects had longer

sleep latencies during the second week of treatment than
they had during baseline.

Based on this study it would

seem that older subjects are much more difficult to engage
in the treatment process.

Relaxation Training

Woolfolk and McNulty (1983) used four relaxation
treatments for insomnia and compared them to a control
group.

Subjects were initially screened over the phone to

rule out severe psychopathology.

If subjects met the p r e 
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screening criteria, they were then sent three pr e 
treatment questionnaires and seven daily sleep logs.
Potential subjects who returned the materials were then
ranked according to the extent of their sleep onset laten
cies and then randomly assigned to one of five treatment
conditions (progressive relaxation; progressive relaxation
without tension-release;

imagery with tension release;

imagery without tension release;

and control).

The study

took place over a period of five-weeks and individuals in
the four treatment groups took part in four weekly one
hour sessions.

Subjects also filled out a three question

expectancy questionnaire designed to measure expectancy of
subjects for improvement and treatment credibility at the
end of sessions 1-4 and these responses were not evaluated
until the study was completed.

The format for all treat

ment approaches utilized a "self-control" model and
techniques were explained as "effective psychological
techniques" to reduce insomnia.

Subjects also practiced

techniques learned two times daily and were required to
fill out a daily sleep log.

Subjects were further given

counterdemand instructions (they were told not to expect
any improvement until after the fourth session).
Forty-four subjects took part in the study and it
included 14 males and 30 females who ranged in age from 19
to 71 and had a mean age of 43.3.

The mean duration of

insomnia was 15.1 years with a mean sleep onset latency of
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104 minutes.

Subjects were treated in groups of five over

the period of four-weeks and received one hour of training
a week.

Subjects were also contacted six months after

their last treatment session and completed a brief ques
tionnaire and recorded their daily sleep patterns for one
week.
Results of the Woolfolk and McNulty study revealed no
differences between the treatment groups,
they were similar.

indicating that

SOL was reduced significantly in all

four treatment groups.

Subjects in the waiting list group

showed no improvement.

Sleep onset latency was signifi

cantly reduced in all four treatment groups and out
distanced sleep onset latency in the control group.

Identifying Insomniacs Through Self-Reports

Another study worthy of note in regard to self-report
of sleep was conducted by Hoch, et al.

(1987).

These

researchers investigated subjective reports of sleep ver
sus sleep laboratory recordings.

The study utilized 20

healthy elderly subjects evenly divided between men and
women.

The men ranged in age from 62-77 years and the

women aged 59-79 years.

There were no significant differ

ences in the number of years of formal education.
Subjects were required to meet standards of good physical
and mental health for inclusion.

Subjects also completed

daily sleep-wake logs for 14 days prior to the laboratory
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evaluation.

Subjects were also asked to remain alcohol

and drug free during the 14 days prior to the study and
during the study period.

Subjects had three nights of EEG

sleep studies that took place in private rooms in a sleep
laboratory.

The sleep state was recorded by an EEG, EOG

and E M G .
The findings of the study partly replicated a study
done by Spiegel (19 81) who noted that older women "dis
played better correlation between subjective and objective
characteristics"

(p. 173) for measures such as sleep la

tency and total sleep time.

Hoch et al.

(1987) found that

elderly women reported more accurately the number of
arousals at night than did the men.

Women's restlessness

also significantly correlated with the amount of time
awake after sleep onset.

Furthermore, Hoch et al.

(1987)

suggest caution in prescribing sleeping pills in the
elderly based on the results of this study.

Specifically,

these authors cite gender differences as well as the
significant correlations as points to note and seriously
considering a laboratory study before looking to medica
tions for problems with insomnia.
Other Issues Affecting Disturbed Sleep

A number of other factors must also be mentioned in
regard to the impact they can have on the sleep patterns
of the elderly.

First,

there are social and environmental
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factors that play a role in disturbed sleep.
portant aspect is environmental security.

One im

This refers to

how safe the individual feels in his/her surroundings.
Two other specific things that affect disturbed sleep are
nutrition and exercise.

The importance of an adequate

diet and appropriate regular exercise cannot be stressed
enough in regard to the impact they could have on disturb
ed sleep.

Sexuality is also important when looking at

disturbed sleep.

Retirement is yet another aspect that

must not be overlooked.

In retirement, a person has to

make adjustments as a result of having to fill this void
with other activities.

Another aspect in regard to dis

turbed sleep has to do with whether the individual resides
in an institution.

For obvious reasons,

an individual may

experience sleep disturbances in this type of a setting.
Furthermore wakefulness, wandering, and confusion during
the night are the major management problems in nursing
homes.

These problems lead to excessive sedation and

accidents.

Prolonged bedrest may also disrupt the bi o 

logical clock.
Summary

Studies that address insomnia in the elderly seem to
take at least two different major routes.

Those studies

that have been conducted utilizing a medical intervention
seem to point to the efficacy of prescribing appropriate
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doses of a medication for insomnia.

Other studies re

viewed herein have looked at behavioral intervention as a
treatment for insomnia.

While studies have shown that

insomnia is reduced in the elderly when correct dosages
are prescribed,
choice.

it nevertheless should not be the first

Hypnotics have not been found to be effective

beyond a six week period and are not recommended to be
taken for long periods.

There are also inherent changes

in prescribing medication for seniors who suffer from
insomnia,

since there often are side effects associated

with their use.

Many seniors are also on several medi

cations and thus, there is a further danger of interaction
between the different prescribed substances.

The selec

tion process of seniors for a treatment regimen is of
critical importance when attempting to achieve a desired
out c o m e .
Studies that utilized behavioral interventions with
elderly insomniacs have also shown some success.

Stimulus

control and relaxation training have been used success
fully in the treatment of insomniacs.
the literature,

From a review of

it appears that some type of a behavioral

intervention needs to precede any prescription medication
for this problem, especially since this is associated with
less risk.

Although much of the research stresses the

importance of looking at other alternatives before using
medication for insomnia, no research has yet looked at the
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effectiveness of medication versus a behavioral inter
vention as treatment.

Ultimately, the welfare of elderly

insomniacs must come before a trial with medication is
attempted.

Another consideration as to medication use is

the setting of the elderly.

For example, nursing homes

often use medication for insomnia to reduce any management
difficulty of the elderly.
Since no research has shown the efficacy of medica
tion in comparison with a behavioral treatment, this
researcher pursued a comparison between these two treat
ments .
Following,

in Chapter III is the method and procedure

of the present study,

including demographic statistics,

sampling procedures and statistical methods used.
IV contains the results of the study.

Chapter

The conclusions and

recommendations based upon the findings are contained in
Chapter V.
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CHAPTER III

METHODS AND PROCEDURES

Subjects

The sample for this study consisted of 70 elderly
volunteers over the age of 65 who experienced selfreported insomnia and who resided in the West Michigan
area.

Subjects were recruited in Battle Creek, Grand

Rapids and Kalamazoo, Michigan.

Prior approval of the

research was obtained from the Western Michigan University
Human Subjects Institutional Review Board before proceed
ing with the recruitment of subjects (see Appendix E).
Greater Battle Creek is a small community and has a
population of approximately 92,000.

It is primarily a

blue collar community with the cereal manufacturers being
the largest employers.

It has a mix of various ethnic

grou p s .
The greater Kalamazoo area has a population of
approximately 215,000.

It has a diverse distribution of

socio-economic classes and has a mix of various ethnic
groups.

It depicts a college town atmosphere and has a

small town flavor, although offering diverse cultural
opportunities to the general population.

It is home to

a major pharmaceutical manufacturer as well as having
several auto production plants and paper mills.
54
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The greater Grand Rapids area consists of a popula
tion of approximately 650,000 and is primarily urban in
nature.

It has a diverse mix of ethnic groups and has a

wide range of socio-economic status.

It has a variety of

manufacturing industries including several large furniture
manufacturers.
These three communities were selected in order to
increase participation by subjects.

It was anticipated

that this strategy would enhance the generalizability of
the results.

The communities chosen, although they are

all located in West Michigan, are diverse in size as well
as composition of their populations.
In order to obtain a sample for this study, 20 senior
housing projects in the three locations were contacted.
Managers of the housing complexes were contacted in order
to gain access to potential volunteers.
was described to the managers,

After the study

17 of them agreed to the

posting of a sign in their office as well as on bulletin
boards in the complexes requesting volunteers for a study
on insomnia.

All subjects lived alone with the exception

of those who were married.

Potential subjects lived in

apartments in either subsidized or non-subsidized senior
housing complexes.

From the total sample of 70 seniors

who volunteered for the study, a stratified sample of
seniors was constructed with seniors being randomly
assigned to progressive relaxation training (PRT),
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sedative-hypnotic (S-H) or control groups.

Each group

consisted of 10 subjects.
Table 1
Location by Group

Location

Group
PRT

S-H

W-L

Battle Creek

0

2

0

Grand Rapids

7

7

2

Kalamazoo

3

1

8

As shown in Table 1 each site for the study had
representation in all three groups with the exception o:
Battle Creek where two subjects were assigned to the S-H
condition.

The Kalamazoo location had eight subjects

assigned to the control, two to the S-H and three to the
PRT groups.
PRT,

Grand Rapids had seven seniors assigned to

six to S-H and two to control.

As Table 1 indicates,

a total of 16 subjects (53%) were from Grand Rapids.
the remainder of the subjects,

Of

12 (40%) were from

Kalamazoo and two (6%) were from Battle Creek.
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Table 2
Descriptive Statistics for Demographic Variables

Variable

Mean

Standard Deviation

Age

78.63

7.85

Education

14.77

2.92

1.37

0.56

Compliance
SOL (in m i n u t e s )

6.4

27.50

Number of times awake

3.7

1.15

Hours of sleep nightly

4.07

0.37

Out of the 30 seniors who were selected to partici
pate only 3 were men.

All of the subjects were Caucasian.

As evidenced in Table 1, the mean age of the subjects was
7 8.63.

The youngest subject to participate was 66 and the

oldest 94.

In terms of the subjects marital status,

(20) were widowed,

66%

30% (9) were married and one subject

was single/never married.

The average educational level

for subjects was 14.7 years of school.
ranged from 9 years to 20 years.

The education

Out of the 30 subjects,

only three had less than a high school education.

Procedures

The study took place over a period of three weeks,
with the first week being baseline.

Subjects were
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selected based on the outcome of a clinical interview (see
Appendix A ) .

Individuals who had debilitating diseases

were eliminated from the study.

In order to participate,

individuals had to report that they had had a physical
within the last year that showed them to be in good
health.

Furthermore, potential subjects had to report

sleep disturbances, exhibit no symptoms of major depres
sion or other serious psychopathology as determined by the
clinical interview and could not be on any medication that
interfered with sleep.

The clinical interviews were con

ducted by the researcher.
the study,

In order to be selected for

subjects needed to have one or more of the

following conditions be present at least 50% of the time
for the last six months or longer:
minutes;

A SOL greater than 30

one or more nocturnal awakenings; and report

sleeping less than six hours a night.
In terms of assignment,

individuals were randomly

assigned to PRT, S-H or control groups.

In order to be

assigned to the PRT or control group, subjects could not
be on any medication prescribed for insomnia.

All sub

jects could also not be on any medication that interfered
with sleep.

Those subjects assigned to the S-H condition

were told to continue to take their medication as pre
scribed by their physician during the course of the study.
Subjects were selected for a treatment condition or
eliminated from the study based on self-report measures
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(Appendix A).

Each subject also signed an informed con

sent form (Appendix B) that briefly outlined the purpose
of the study and informed them that they could withdraw
from the study at any time without penalty and that their
responses were confidential.

Confidentiality of records

of the subjects was strictly adhered to and no names were
used in recording the data.

Subjects had a baseline

period of one week (7 days) to record information on a
sleep diary recorded on a daily basis
the baseline period,

(Appendix C).

After

all subjects continued to record

information on the sleep diary for two additional weeks.
Each subject completed the sleep diary on awakening.
Individuals received daily phone prompts regarding the
completion of the sleep diary and were reminded at that
time to fill it out if they had not already done so.

The

diaries were mailed to the researcher in self-addressed
stamped envelopes daily and marked on the outside with a
number representing the day the sleep diary was recorded.
Subjects were given one week's worth of envelopes and
sleep diaries at a time in order to minimize any possible
confusion.

Subjects were to record latency of sleep on

set, duration of sleep, number of nocturnal awakenings,
and the number and the length of the naps they took.
Individuals assigned to the progressive relaxation
training condition were taught muscle relaxation training
in accordance with procedures delineated by Bernstein and
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Borkovec (1973).

This technique involves tensing and

relaxing the 16 major muscle groups in the body.

Subjects

in this condition participated in an initial training
session that was two-hours in length in order to familiar
ize themselves with the techniques and then had a followup one-hour training session at the end of week two.

The

first training took place at the end of the seven day
baseline period.

Subjects in this group received a hand

out with a list of the muscles to be tensed and relaxed as
well as a brief comment in regard to the process whereby
they needed to tense these muscles.

Individuals in this

condition also received a pre-recorded cassette tape free
of charge that contained the PRT exercises.
recorded by the researcher.

This tape was

They were instructed to play

this tape two times daily for 20 minutes in order to
practice these exercises.

The second practice session was

to occur immediately before going to bed.
Subjects selected for the sedative-hypnotic group had
already been prescribed this medication through their
physician.

Consequently,

for this group the level of

medication that an individual was on was pre-established
and continued to be monitored by each participant's own
physician.

Subjects in the S-H group also participated in

a two-hour session discussing things not relevant to their
sleep problems as well as following this up with another
one hour session at the end of the second week.

Subjects
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in the waiting list control condition were given the
opportunity to participate in progressive relaxation
training after the conclusion of the study and all sub
jects with the exception of one elected to participate in
it.
Design

In the study a quasi-experimental design with con
trasting groups was employed (Cook & Campbell,

1979).

A

stratified random sampling procedure was used to assign
subjects to treatments.

The length of the study was

separated into two phases:

A baseline phase (7 days) and

the intervention phase (14 days).

After the baseline data

were collected, PRT was introduced to subjects assigned to
group one at the beginning of week two and data were
collected during B phase.

This was described previously

in the procedures section.

For analysis of the data,

profiles for each group were initially evaluated to see if
they were normally distributed.

This was accomplished by

plotting each dependent variable over time for each sub
ject.

Weekly means for the three weeks of all the

dependent variables were calculated for each group.

These

means were then used in the subsequent analysis.
Univariate analysis was performed on all dependent
measures by week for each group to test for normality of
the data.

An alpha level of

05 was used for all
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analysis.

An Analysis of Variance (ANOVA) with repeated

measures was also used to analyze the data.
Transformations of the data were performed for the
variables SOL and Awake (AWKE), using weekly averages.
This was necessary,
distributed.

since they were both not normally

A natural logarithm transformation was p e r 

formed for the variable SOL and a square root trans
formation was performed for the variable AWKE.
Weeks 2 and 3 were contrasted with week 1 for the
previously named variables.

An ANOVA of contrast vari

ables was used to determine if groups differed signifi
cantly

from week 1 to week 2 and from week 1 to week 3.

This ANOVA analysis also tested if there was an overall
effect in groups over time.

An ANOVA was also used to

test for between subject effects for all dependent variables.
In Chapter IV, the results obtained will be reviewed.
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CHAPTER IV

RESULTS

The research study compared progressive relaxation
training (PRT) and sedative-hypnotics

(S-H) in the treat

ment of insomnia.

Data Analysis
Nine hypotheses were examined in relationship to the
research questions posed and they are stated in the null
hypothesis form in this chapter.

The results of the

analysis of the null hypotheses are presented.
Hypothesis 1

There is no significant difference in the mean sleep
onset latency (SOL)

in seniors who participate in progres

sive relaxation training (PRT), those who take medication
(S-H) and those who are on a waiting list (W-L) to parti
cipate in treatment for insomnia.
A one-way analysis of variance of SOL using weekly
averages was calculated using collected data.

Scores for

variable SOL were not normally distributed and subsequently
were transformed by logarithm.

In Table 3, the descriptive

statistics for this analysis are presented.

63
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Table 3
Descriptive Statistics for SOL Using Weekly Group Means

Week

1

2

3

Group

N

Mean

Standard
Deviation

PRT

10

61.61*

28.38

S-H

10

63.28

46.12

W-L

10

53.15

36.48

PRT

10

50.68

30.62

S-H

10

50.67

30.62

W-L

10

49.14

22.34

PRT

10

36.55

17.97

S-H

10

71.42

49.55

W-L

10

63.85

24.36

*in minutes

Results of the analysis of variance of SOL with
logarithm transformation for weeks one, two and three are
shown in Table 4.

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

Table 4
Analysis of Variance of Group Mean
Scores of SOL

Source

SS

df

MS

F

£

Week 1
Between

0.25

2

0.13

Within

12.00

26

0.46

Total

12.25

28

Between

0.04

2

0.02

Within

7.50

26

0.29

Total

7.54

28

Between

2.14

2

1.07

Within

8.55

26

0.33

10.69

28

0.27

.77

0.07

.93

3.25

.06

Week 2

Week 3

Total

The ANOVA yielded an F (2,26) = 0.27, £ = .77 for
week one, an F (2,26) = 0. 07, £ = .93 for week two and
(2,26) = 3.25, £ = .06 for week three.

The null hypo

thesis was not rejected at the £<.05 level of confidence
Thus, no differences were found for any of the weeks for
the group mean score of SOL.
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Hypothesis 2

There is no significant difference between the base
line week and treatment weeks two and three for the mean
minutes of SOL.
The results of the analysis of the contrast variable
week using logarithm transformations are shown in Table 5.

Table 5
Analysis of Variance of Contrast Variable Week,
Contrasting Weeks 2 and 3 with Week 1 for SOL

Source

SS

df

MS

F

£

Week 2

0.72

1

0.72

2.16

.15

Group

0.49

2

0.25

0.75

.48

Week 3

0.01

1

1

0.03

.86

Group

3 .85

2

1.92

5.90

.01

*p<. 05

The ANOVA with logarithm transformation yielded an F
(1,2) = 2.16, £ = .15 was obtained for week two versus
week one regardless of group and an F (1,2) = 0.75, £ =
.48 for the mean effect for the groups for week two versus
week one.

The null hypothesis was not rejected at the £ ^

.05 level of confidence.

No differences were found in

week regardless of group or groups comparing weeks two to

R ep ro d u ced with p erm ission of th e copyright ow ner. Further reproduction prohibited w ithout p erm ission .

67
week one.
An F (1,2) = 0.03, £ = .86 was obtained for week
three versus week one regardless of group.

The null

hypothesis was not rejected at the £<.05 level of con
fidence.

No differences were found in week regardless of

group.
An F (1,2) = 5.90, £ = .01 was obtained for the mean
effect for the groups for week three versus week one.

The

null hypothesis was rejected at the £<*05 level of confi
dence for the mean effect of groups.

Significant differences

were detected for the mean group scores in comparing week
three to week one.

Hypothesis 3

There are no differences in the mean SOL between
subjects in the PRT, S-H or Control groups.
The results of the analysis between subjects effects
for SOL are presented in Table 6.

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

68
Table 6
Analysis of Variance with Repeated Measures of SOL Scores
for Between Subjects Effects

Source

SS

df

MS

0.29

in
r»

0.21

1.48

.24

3.44

.01*

Group

0.45

2

0.23

Error

20.56

26

0.79

Total

21.01

28

0.43

2

Week

F

Week X Group

1.98

4

0.49

Error

7.48

52

0.14

Total

9.89

58

*p<.05

An ANOVA with repeated measures with logarithm trans
formation on SOL yielded an F (2,26) = 0.29, £ = .75 for
between subjects effects; thus, the null hypothesis was
not rejected at the £4..05 level of confidence.

No signi

ficant differences were found for between subjects'
scores.
An ANOVA yielded an F (2,4) = 3.44, £ = .01 for week
by group of SOL.

An interaction occurred for the mean

minutes of SOL of week by group and this resulted in the
rejection of the null hypothesis.

A significant differ

ence was found for the week by group effect.

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

69
Hypothesis 4

There is no significant difference in the mean hours
of total sleep (TSLP) in seniors who participate in PRT,
those who take medication and those who are on a waiting
list for treatment of insomnia.
An ANOVA on total hours of sleep (TSLP) using weekly
means was conducted.

Descriptive statistics for this

analysis appear in Table 7.
Table 7
Descriptive Statistics for TSLP Using Weekly Group Means

Week

1

2

3

Group

N

Mean

Standard
Deviation

PRT

10

5.77

0.75

S-H

10

5.49

0.83

W-L

10

5.50

1.42

PRT

10

6.11

0.96

S-H

10

5.76

1.06

W-L

10

5.45

1.06

PRT

10

6.31

1.03

S-H

10

5.97

1.01

W-L

10

5.84

0.88
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Results of the analysis of variance of total hours of
sleep (TSLP) for weeks one, two and three are shown in
Table 8.

Table 8
Analysis of Variance Comparing Group Mean TSLP Scores
for Weeks One, Two and Three

Source

SS

df

MS

F

E

Week 1
Between

0.51

2

0.26

Within

29.33

27

1.09

Total

29.84

29

2.16

2

1.08

Within

28.55

27

1.06

Total

30.72

29

1.18

2

0.59

Within

25.85

27

0.96

Total

27.03

29

0.24

.79

1.03

.37

0.62

.55

Week 2
Between

Week 3
Between

An Analysis of variance

(ANOVA) yielded an F (2,27) =

0.24, £ = .79 for TSLP comparing group means for week one,
an F (2,27) = 1.03, £ = .37 for week two and an F (2,27) =
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0.62, £ = .55 for week three.

The null hypothesis was not

rejected at the £<.05 level of confidence and thus, no
significant differences were found in the group mean TSLP
scores for all three weeks of the study.

Hypothesis 5
There is no significant difference between the base
line week and treatment weeks two and three for the mean
hours of TSLP.
The results of ANOVA contrasting weeks two and three
with week one are shown in Table 9.

Table 9
Analysis of Variance of Contrast Variable Week,
Contrasting Weeks 2 and 3 with Week 1 for TSLP

Source

SS

MS

df

F

£

Week 2

1.02

1

1.02

1.28

.27

Group

0.90

2

0.45

0.56

.58

Week 3

6.06

1

6.06

7.96

.01

Group

0.22

2

0.11

0.14

.87

Total

8.20

6

*£<.05

An ANOVA of contrasting weeks two and three with wi
one obtained an F (1,2) = 1.28, £ = .27 for week two
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versus week one regardless of group and an F (1,2) = 0.56,
£ = .58 for the mean effect of the groups for week two
versus week one.

The null hypothesis was not rejected at

the £<.05 level of confidence.

No differences were found

in week regardless of group or groups comparing weeks two
to week one.
An F (1,2) = 7.96, £ = .01 was obtained for week
three versus week one regardless of group and an F (1,2) =
0.14, £ = .87 for the mean effect for the groups for week
three versus week one.

The null hypothesis was rejected

at the £<,05 level of confidence for week three.

Signifi

cant differences were found in the means of week three
regardless of group.

The null hypothesis of no differ

ences in individual group means was not rejected at the £ <
.05 level of confidence.

No significant differences were

det e c t e d .
Hypothesis 6

There are no significant differences in the mean
hours of TSLP between subjects in the PRT, S-H or control
grou p s .
The results of the analysis between subjects effects
for TSLP are shown in Table 10.
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Table 10
Analysis of Variance with Repeated Measures
for Between Subjects Effects of TSLP

Source

SS

df

MS

F

2

0.70

.51

Group

3.41

2

1.70

Error

65.99

27

2.44

Total

69.30

29

Week

3.06

2

1.53

4.66

.01 *

Week X Group

0.45

4

0.11

0.34

.85

Total

3.51

6

*£<.05

An ANOVA with repeated measures on TSLP yielded an F
(2,27) = 0.70, £ = .51 for between subjects effects.

The

null hypothesis was not rejected at the £<.05 level of
confidence for group.

No significant differences were

found between subjects of the mean TSLP.
An F (2, 4) = 4.66, £ = .01 for week was obtained.
The null hypothesis was rejected at the £<.05 level of
confidence for week.

Significant differences were found

in week.
Week by group yielded an F (2,4) = 0.34, £ = .85.
group by week interaction was detected for TSLP.
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Hypothesis 7
There is no significant difference in the mean number
of awakenings experienced by seniors who participate in
PRT, those who take medication and those who are on a
waiting-list to participate in treatment for insomnia.
ANOVA on times awake (AWKE) with square root trans
formation, using weekly means was conducted.

Square root

transformation of the data were necessary due to the non
normality of the distribution.

Table 11 shows the

descriptive statistics for the variable awake (AWKE).

Table 11
Descriptive Statistics for Number of Awakenings (AWKE)
Using Weekly Group Means

Week

1

2

3

Group

N

Mean

Standard
Deviation

PRT

10

2.53

0.98

S-H

10

2.61

1.19

W-L

10

2.04

1.00

PRT

10

2.65

1.41

S-H

10

2.07

1.24

W-L

10

1.94

0.86

PRT

10

2.06

1.20
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Table 11— Continued

Week

Group

N

Mean

Standard
Deviation

S-H

10

1.98

1.17

W-L

10

2.17

1.22

Results of the analysis of variance on times awake
(AWKE) for weeks one, two and three are shown in Table

Table 12
Analysis of Variance of Group Mean AWKE Scores

Source

SS

df

MS

F

p

Week 1
Between

0.20

2

.10

Within

3.38

27

0.13

Total

3.58

29

Between

0.32

2

0.16

Within

3.63

27

0.14

Total

3.95

29

0.81

.45

1.18

.32

Week 2
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Table 12— Continued

Source

SS

df

MS

F

£

Week 3
Between

0.03

n

0.01

Within

5.12

27

0.19

Total

5.15

29

0.07

.94

An Analysis of variance (ANOVA) yielded an F (2,27) =
0.81, £ = .45 for AWKE comparing group means for week one,
an F (2,27)

= 1.18, £ = .32 for week two and an F (2,27) =

0.07, £ = .94 for week three.

The null hypothesis was

not rejected at the £<^.05 level of confidence.

No signi

ficant differences were found in the group mean AWKE
scores for all three weeks.
Hypothesis 8
There is no significant difference between the base
line week and treatment weeks two and three for the mean
number of times awake (AWKE).
The results of the analysis of contrast variable week
for AWKE with square root transformation appear in Table
13.
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Table 13
Analysis of Variance of Contrast Variable Week,
Contrasting Weeks 2 and 3 with Week 1 for AWKE

Source

SS

df

MS

F

£

Week 2

0.12

1

0.12

2.03

.17

Group

0.26

2

0.13

2.17

.13

Week 3

0.50

1

0.50

9.06

.01 *

Group

0.36

2

0.18

3.21

.06

Total

1.24

6

*£<.05

An ANOVA of contrasting weeks two and three with week
one obtained an F (1,2) = 2,03, £ = .17 for week two
regardless of group and an F (1,2) = 2.17, £ = .13 for the
mean effect of the groups for week two.

The null hypo

thesis was not rejected at the £<.05 level of confidence.
No significant differences were found in week two regard
less of group or the variable group.
An F (1,2) = 9.06, £ = .01 was obtained for week
regardless of group and an F (1,2) = 3.21, £ =
group for week three.

.06 for

The null hypothesis of no differ

ences in week regardless of group was rejected at the £<.
.05 level of confidence for week three.

Significant di f 

ferences were found in week three for week regardless of
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group.

The null hypothesis of no differences in groups in

week three was not rejected at the £<• 05 level of confi
dence.

No significant differences were found in week

three for groups for the variable awake.
Hypothesis 9

There are no significant differences in the mean
times awake (AWKE) between subjects in the PRT, S-H or
control g r o u p s .
The results of the analysis between subjects effects
for AWKE with square root transformation are shown in
Table 14.

Table 14
Analysis of Variance with Repeated Measures
for Between Subjects Effects of AWKE

Source

SS

df

MS

Group

0.22

2

0.11

Error

10.48

27

0.39

Total

10.70

29

Week

0.25

2

Week X Group

0.32

4

F

2

0.29

.75

0.13

4.11

.02 *

0.08

2.64

.04*
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Table 14— Continued

Source

SS

MS

df

Error

1.65

54

Total

2.22

60

F

£

0.03

*£<.05
An ANOVA for between subjects effects (group) yielded
an F (2, 27) = 0.29, £ = .75 and F (2, 4) = 4.11, £ = .02
for week.

The null hypothesis was not rejected at the £ <

.05 level of confidence for group, but was rejected for
week.

No significant differences for between subjects in

groups were detected, however significant differences were
found in week.
An ANOVA yielded an F (2,4) = 2.64, £ = .04 for week
by group of AWKE.

An interaction occurred for the mean of

AWKE of week by group and this resulted in the rejection
of the null hypothesis at the £<.05 level of confidence.
A significant difference was found for the week by group
effect.
Chapter V contains the discussion,

conclusions and

study recommendations for future research.
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CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

Thirty elderly volunteers over the age of 65 parti
cipated in a study to compare the effectiveness of
progressive relaxation training (PRT) versus sedativehypnotic medication (S-H) for the treatment of insomnia.
In an attempt to evaluate the effectiveness of PRT versus
S-H, a sleep diary was utilized which allowed subjects to
self-report information on sleep onset latency (SOL),
total hours of sleep (TSLP) and number of times awake
during the night (AWKE).

Subjects were randomly assigned

to one of three groups (PRT,

S-H or Control) and recorded

information in a sleep diary (see Appendix C) for three
weeks

(the first week was baseline).

Individuals in the

PRT group received three hours of training in the use of
PRT (the first two hours occurring at the beginning of
week two and the other hour at the beginning of week
three).

An identical amount of time was spent with the S-

H group, although they did not receive any specific train
ing during those hours and this time served primarily as
an innocuous meeting.

Those subjects assigned to the PRT

condition also received a pre-recorded audio tape that
contained instructions in the use of PRT.

Subjects in the

PRT group were to practice these exercises two times daily
80
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by playing the tape.
Among the measures not reported in the results sec
tion of this study were the length and number of naps by
subjects.

Neither potential dependent variable added

significantly to the findings.

Length and number of naps

did not add to the findings due to subjects reporting in
frequent naps.

Therefore, these two measures were not

included in the analysis.

Looking at location of sub

jects, also yielded no additional information and thus,
was excluded from the analysis.

The six 5-point scale

items recorded daily in the sleep diary (Appendix C) also
did not add significantly to the findings and therefore
were not included under the results section of this study.
Descriptive statistics for the 5-point scale items are
contained in Appendix F.

Discussion and Conclusions
A number of significant differences were detected in
the analysis of the data for the variables SOL, TSLP and
AWKE.

The hypotheses of no differences between the base

line week and weeks two and three of treatment for TSLP
and AWKE were rejected at the jd4.05 level of confidence
for week three.

Significant differences were found for

week three regardless of group.

Based on this difference,

it can be said that PRT treatment had an effect when
comparing the scores of the three groups.

For AWKE, both
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PRT and S-H showed significant decreases in the number of
mean times awake in week three in comparison to week one.
The control group showed no significant differences in
comparing week three to week one.

For TSLP, all groups

improved in the mean hours of TSLP in comparing week three
to week one.
The hypothesis of no significant differences between
the baseline week and treatment weeks two and three for
SOL was rejected at the E C 05 level of confidence.

A

significant difference was present for group in week
three.

This showed that the PRT group was significantly

more successful in reducing mean scores of SOL than either
the S-H or control groups.
In terms of the hypotheses of no differences between
subject effects for AWKE and TSLP, significant differences
were found (£<..05) from the ANOVA with repeated measures.
The hypothesis of no differences between subjects was
rejected at the £<.05 level of confidence for AWKE and
TSLP.

Week, representing treatment over time, showed that

the PRT group had significantly reduced the mean score of
AWKE and increased the mean score of TSLP when comparing
this group to the S-H and control groups.
When an ANOVA with repeated measures was used to
analyze the variables AWKE and SOL to investigate between
subject effects an interaction was present for week by
group (£<,05).

The null hypotheses of no differences were
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rejected.
disordinal.

The interaction for both AWKE and SOL was
This interaction suggested that PRT treatment

was more effective than taking medication (S-H) or receiv
ing no treatment

(control).

In order for PRT treatment to

show that it was more effective than S-H or control, an
interaction needed to occur between week and group.

While

an interaction did occur for week by group for SOL and
AWKE, no such interaction was present for TSLP.
Initially using a univariate ANOVA, revealed no
significant overall differences for the dependent vari
ables SOL, TSLP and AWKE.

Using the univariate ANOVA, the

main null hypotheses researched in this study of no
differences in SOL, TSLP and AWKE were not rejected at the
£<.05 level of confidence.
The null hypothesis of no differences between the
baseline week and treatment weeks two and three was not
rejected for week two for SOL.
were found.

No significant differences

For TSLP and AWKE in contrasting weeks two

and three with week one, no differences were found.
Consequently,

in terms of the findings it appeared

that the only measure that appeared to be significantly
reduced in comparison to the other groups was SOL, al
though mean TSLP also increased.

The reduction of SOL for

the PRT group indicates that treatment had an effect.
The findings of this research appear to concur with
other studies that compared drug treatment to placebo and
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showed that medication was superior to placebo (Winsauer
et al., 1984).

This research showed medication to be

superior to no treatment.

Furthermore,

sedative-hypnotics

taken for insomnia have shown to be more effective in
doses of 15 mg or less to reduce problems such as daytime
sedation (Winsauer et al., 1984).

Dehlin et al.

(1983) in

their study also confirmed that medication (zopiclone) was
more effective than placebo.

Their study used seniors

with a mean age of 61 who reported insomnia.

Four differ

ent dosage levels of the substance were taken by subjects.
A placebo period was also incorporated in order to evalu
ate differences between placebo and zopiclone.

Carskadon

(1982) also showed significant differences in outcome for
those seniors on medication for sleep problems in compari
son to those who were not on medication.
Behavioral treatments of insomnia (Puder et a l . , 1983;
Alperson et a l . , 1979; and Woolfolk et a l . , 1983) also
showed significant differences for those individuals
participating in this type of treatment in comparison to
those who did not participate;

thus, indicating the effec

tiveness of the particular behavioral treatment for insomnia.
Puder et al.

(1983) found significant treatment

effects in their study with senior insomniacs and felt
this approach was preferred to medication.
by Woolfolk et al.

Another study

(1983) found significant differences in

all four behavioral treatment groups in SOL.

SOL in the
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treatment groups outdistanced the control groups.
was a similiar finding in this study.

There

SOL was signifi

cantly reduced in the PRT group in comparison to the
control and S-H g r o u p s .
One of the reasons for these findings not showing
substantial improvement for the PRT group on all variables
could be as was suggested by Alperson et al.,

(1979), that

the elderly do not benefit as much from relaxation train
ing as do younger individuals.

It should be noted, how

ever, that SOL, one of the more important variables did
show significant differences in the mean of SOL from week
one to weeks two and three.

Differences were more signi

ficant when comparing week three to week one.

Limitations of the Study

As noted in Chapter I , this study had a number of
limitations.

The length of time over which the study was

conducted may have been too short in order to yield signi
ficant differences between the PRT and S-H groups.

Feed

back from seniors at the end of the study during
debriefing, however,

appeared to indicate that it would

have been difficult to continue this study for a longer
period of time.

The subjects apparently had no desire to

continue to fill out sleep diaries,

although subjects in

the PRT group reported that they would continue to p r a c 
tice these exercises.
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Although the study included only three men,

it was

representative of the sample of 70 seniors who volun
teered,

since 10 of the 70 volunteers were men.

The

representation of men in the study is similar to the
population of elderly as a whole; since women outlive men
in significant numbers.
The use of self-report measures was cited as another
limitation due to the potential subjectivity of this kind
of information.

A study that specifically addressed self-

report measures in the elderly who were suffering from
insomnia, however,

indicated that elderly women more

accurately reported the number of arousals at night than
did men (Hoch et al., 1987).

Another study by Spiegel

(1981) also reported a higher correlation of character
istics of a subjective or an objective nature in elderly
women.
Compliance of subjects to the treatment procedures
was another problem,

since each individual subject lived

in an apartment either alone or with spouse.
quently,

Conse

a more controlled setting such as a sleep labora

tory may have yielded different results.

It did appear,

however, that for the most part subjects were compliant
with the procedures delineated based on observations by
this researcher.
Physician contact in regard to those individuals who
were on sleep medications and assigned to the medication
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group, may have changed the outcome.

Although all sub

jects who were on sleep medication reported that they had
been on this medication for at least one month, it is
possible that the desired effect of the sleep medication
was no longer being accomplished.

Consequently, these

seniors may have reported more disturbed sleep than if
they only had been on this medication for a week.

Recommendations for Further Research

The study showed that PRT is more effective than S-H
or no treatment for TSLP and SOL.

The number of times

awake (AWKE) also showed that PRT significantly reduced
the mean score of AWKE for the PRT group and increased for
the control group.

The study supported the premise that a

behavioral intervention should precede any medication for
insomnia.

Furthermore, replication of the study would be

useful provided that a medication group can be more close
ly monitored.

Enlisting the help of a physician for the

medication group may avoid problems with monitoring the
medication use of seniors in an S-H group.

By monitoring

the medication closely, the physician may reduce the
length of time an individual is on a medication.

Thus,

seniors would not be on this medication for extended
periods of time and would derive the maximum benefit from
the drug.
Adding other measures to the self-report information
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used for this research such as having the subjects in a
sleep laboratory setting and building in a measure to
control for a possible expectancy effect may have changed
the outcome.

It would also be of interest to include

individuals exhibiting depressive symptoms in order to
determine if the findings would differ from this study.
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Interview Protocol

No.

_____________

Name:

Age/DOB_______________

Address __________________

City________________ '

Zip Code

Phone No. ________________
Marital Status:
Single/Never Married
1

Married
2

Separated
3

Divorced
4

Widowed
5

What is the highest grade you completed in school? ______________
If you are selected to participate in this study, how sure are you
that you will comply with the instructions given to you?
Very Sure
1

Somewhat Sure
2

Sure
3

Somewhat Unsure
4

How long does it generally take for you to fall asleep?
10

15

20

Unsure
5
(minutes)

25

30+

4

5+

How many times do you wake 15) at night?
1

2

3

How many hours of sleep do you generally get at night?
1

2

3

4

6+

How long have you had problems sleeping (in months)?
1

2

3

4

6+

Physical/Medical
Current Medications:

(state none if none)

Type

Dosage/Frequency

Reason
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Results of last medical appointment which include current health
condition/physical disabilities, concerns.

Check all that apply and describe if applicable:
_____

Smoking (amount)

_____

Neurological

_____

Alcohol Usage (amount)

_____

Psychiatric (see attached)

Based on information obtained frcm this interview subject is:
_____

Accepted

Not Accepted

to participate in this study and is assigned to:
PRT Group
Interviewer

_____

Sedative-Hypnotic Group

Waiting List
Group

Date
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Informed Consent Form
Sleep Disorders and the Elderly: The Effect of Progressive
Relaxation Training Versus Sedative-Hypnotic
Treatment on Insomnia

The purpose of this investigation is to evaluate the effective
ness of two treatments (progressive relaxation training and sedativehypnotics) in reducing or eliminating insomnia in the older adult.
Sedative-hypnotics is a class of drugs frequently prescribed for insomnia.
Participating in this research can aid in the future treatment of
insomnia. By selecting the most effective strategy for treatment,
insomnia can be decreased or eliminated.
You will be asked to keep a sleep diary for three weeks. You
must complete this diary daily. This diary will be kept on pre-printed
handouts. You must mail in the diary daily in the provided self-addressed,
stamped envelopes. If you are selected for the sedative-hypnotic group,
you must continue to take your medication for insomnia at the rate
prescribed by your physician. Individuals selected for the sedativehypnotic and progressive relaxation training groups must also parti
cipate in three hours of training. The first training will take place
during the first day of the week that the study is to begin. The second
session will be held on the first day of the third week of the study
and will be an hour in length.
Furthermore, if you are selected for the progressive relaxation
training group, you must also practice progressive relaxation training
two times daily by listening to a prerecorded tape during weeks two
and three.
Each volunteer must also participate in a screening interview.
Potential risk to you as a result of your participation in this study
is minimal. If you are selected and agree to participate in this study,
you must follow the instructions given to you. In the event that you
are selected for the study, you can choose not to participate and may
withdraw frcm the study at any time without penalty. The information
will be obtained frcm you anonymously (no names will be used in collect
ing this information). Confidentiality of records will be strictly
adhered to and records of subjects will be maintained in accordance
with federal laws governing confidentiality. This study will utilize
approximately 30 volunteers as participants in the experimental procedures.

8>

Signature of Volunteer/Date

Witness Signature/Date
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Sleep Diary

Name

Date

1.

Bed time

Sleep time (time you fell asleep)

2.

Length of time to fall asleep:

3.

Number of times awakened last night:______

4.

Total hours slept:

5.

Total number of naps you took:

_____

_____
_____

6 . Length of naps (in minutes): _____
Rate the following on a scale of 1-5 by circling the response that
best describes your sleep:
7.

How difficult was it for you to fall asleep?
Very Difficult
1

2

3

4

Very Easy
5

3

4

Very Energetic
5

8 . How tired were you at bedtime?
Very Tired
1
9.

How relaxed were you when attempting to go to sleep?
Very Relaxed
1

10.

3

4

Very Tense
5

2

3

4

Very Tired
5

Was it hard to keep pleasant thoughts from entering your mind
when trying to go to sleep?
Very Hard
1

12.

2

How rested did you feel when you woke up the next day?
Very Rested
1

11.

2

2

3

4

Very Easy
5

Was it hard to keep unpleasant thoughts from entering your mind
when trying to go to sleep?
Very Hard
1

2

3

4

Very Easy
5
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Code Book for Study

COLUMN

ROW

Demographic Variables (Independent Measures)

1-2
3
4
5-6
7

1
1
1
1
1

=
=
=
=
=

8-9
10
11-12
13
14
15

1
1
1
1
1
1

=
=
=
=
=
=

Subject Number (01-30) (SUBN)
Treatment Condition - 1=PRT, 2-S-H, 3-W-L Control (TXC)
Sex (l=female; 2=male) (SEX)
Age (chronological age at time of study) (AGE)
Marital Status (l=single; 2=married; 3=separated;
4=divorced; 5=widowed) (MAST)
Highest grade completed (EDUC)
Compliance (COMP)
SOL (SOLD)
No. of times awake (XAWAK)
Hours of sleep nightly (HSLPD)
Duration of sleep problems in months (PROBD)

Week I Day 1 (dependent measures)
16-18
19
20-21
22
23-24
25
26
27
28
29
30

31-33
34
35-36
37
38-39
40
41
42
43
44
45

1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1

=
=
=
=
=
=
=
=
=
=
=

SOL
No. of times awake
Total hours slept
No. of naps
Length of naps
Difficulty fallingasleep (1-5)
Tired
How relaxed
How rested
Pleasant thoughts
Unpleasant thoughts

baset .t n e

(SOLI)
(AWKE1)
(TSLP1)
(XNAPS1)
(LNAPS1)
(DFALL1)
(TIRD1)
(RELAX1)
(REST1)
(PLEAS1)
(UPLS1)

Week I Day 2

BARKT.t n e

=
=
=
=
=
=
=
=
=
=
=

(SOL2)
(AWKE2)
(TSLP2)
(XNAPS2)
(LNAPS2)
(DFALL2)
(TIRD2)
(RELAX2)
(REST2)
(PLEAS2)
(UPLS2)

SOL
No. of times awake
Total hours slept
No. of naps
Length of naps
Difficulty fallingasleep (1-5)
Tired
How relaxed
How rested
Pleasant thoughts
Unpleasant thoughts
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COLUMN

ROW

Week I
46-48
49
50-51
52
53-54
55
56
57
58
59
60

1
1
1
1
1
1
1
1
1
1
1

= SOL
= No. of times awake
= Total hours slept
= No. of naps
= Length of naps
Difficulty falling asleep (1-5)
Tired
= How relaxed
= How rested
= Pleasant thoughts
= Unpleasant thoughts
Week I

61-63
64
65-66
67
68-69
70
71
72
73
74
75

76-78
79
80-81
82
83-84
85
86
87
88
89
90

1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1

Day 3

Day 4

BASRT.tn e
(SOL3)
(AWKE3)
(TSLP3)
(XNAPS3)
(LNAPS3)
(DFALL3)
(TIRD3)
(RELAX3)
(REST3)
(PLEAS3)
(UPLS3)
baset .t n e

= SOL
= No. of times awake
= Total hours slept
= No. of naps
= Length of naps
= Difficulty falling asleep (1-5)
Tired
= How relaxed
= How rested
Pleasant thoughts
= Unpleasant thoughts

(SOL4)
(AWKE4)
(TSLP4)
(XNAPS4)
(LNAPS4)
(DFALL4)
(TIRD4)
(RELAX4)
(REST4)
(PLEAS4)
(UPLS4)

Week I

BASELINE

Day 5

= SOL
= No. of times awake
= Total hours slept
No. of naps
= Length of naps
Difficulty falling asleep (1-5)
Tired
= How relaxed
= How rested
Pleasant thoughts
= Unpleasant thoughts

(SOL5)
(AWKE5)
(TSLP5)
(XNAPS5)
(LNAPS5)
(DFALL5)
(TIRD5)
(RELAX5)
(KEST5)
(PLEAS5)
(UPLS5)
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COLUMN

91-93
94
95-96
97
98-99
100
101
102
103
104
105

16-18
19
20-21
22
23-24
25
26
27
28
29
30

ROW

1
1
1
1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2
2
2
2

Week I Day 6

BftSRT.TNE

= SOL
No. of times awake
= Total hours slept
= No. of naps
= Length of naps
= Difficulty falling asleep (1-5)
= Tired
= How relaxed
= How rested
= Pleasant thoughts
= Unpleasant thoughts

(SOL6 )
(AWKE6 )
(TSLP6 )
(XNAPS6 )
(LNAPS6 )
(DFALL6 )
(TIRD6 )
(KELAX6 )
(KEST6 )
(PLEAS6 )
(UPLS6 )

Week I Day 7

Bftsrcr.TNE

= SOL
= No. of times awake
= Total hours slept
= No. of naps
= Length of naps
= Difficulty falling asleep (1-5)
Tired
How relaxed
= How rested
= Pleasant thoughts
= Unpleasant thoughts

(SOL7)
(AWKE7)
(TSLP7)
(XNAPS7)
(LNAPS7)
(DFALL7)
(TIRD7)
(RELAX7)
(REST7)
(PLEAS7)
(UPLS7)

Week II Day 1 TREATMENT WEEK 1
31-33
34
35-36
37
38-39
40
41
42
43
44
45

2
2
2
2
2
2
2
2
2
2
2

= SOL
= No. of times awake
= Total hours slept
No. of naps
= Length of naps
= Difficulty falling asleep (1-5)
Tired
= How relaxed
= How rested
= Pleasant thoughts
= Unpleasant thoughts

(SOL8 )
(AWKE8 )
(TSLP8 )
(XNAPS8 )
(LNAPS8 )
(DFALL8 )
(TIRD8 )
(RELAX8 )
(REST8 )
(PLEAS8 )
(UPLS8 )
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COLUMN

ROW

Week II Day 2 TREATMENT WEEK 1
46-48
49
50-51
52
53-54
55
56
57
58
59
60

2
2
2
2
2
2
2
2
2
2
2

=
=
=
=
=
=
=
=
=
=
=

SOL
No. of times awake
Total hours slept
No. of naps
Length of naps
Difficulty falling asleep (1-5)
Tired
How relaxed
How rested
Pleasant thoughts
Unpleasant thoughts

(SOL9)
(AWKE9)
(TSLP9)
(XNAPS9)
(LNAPS9)
(DFALL9)
(TIRD9)
(RELAX9)
(REST9)
(PLEAS9)
(UPLS9)

Week II Day 3 TREATMENT WEEK 1
61-63
64
65-66
67
68-69
70
71
72
73
74
75

2
2
2
2
2
2
2
2
2
2
2

=
=
=
=
=
=
=
=
=
=
=

SOL
No. of times awake
Total hours slept
No. of naps
Length of naps
Difficulty falling asleep (1-5)
Tired
How relaxed
How rested
Pleasant thoughts
Unpleasant thoughts

(SOLIO)
(AWKE10)
(TSLP10)
(XNAPS10)
(LNAPS10)
(DFALL10)
(TIRD10)
(RELAX10)
(REST10)
(PLEAS10)
(UPLS10)

Week II Day 4 TREMMBfl? WEEK 1
76-78
79
80-81
82
83-84
85
86
87
88
89
90

2
2
2
2
2
2
2
2
2
2
2

=
=
=
=
=
=
=
=
=
=
=

SOL
No. of times awake
Total hours slept
No. of naps
Length of naps
Difficulty falling asleep (1-5)
Tired
How relaxed
How rested
Pleasant thoughts
Unpleasant thoughts

(SOL11)
(AWKE11)
(TSLP11)
(XNAPS11)
(LNAPS11)
(DFALL11)
(TIRD11)
(RELAX11)
(REST11)
(PLEAS11)
(UPLS11)

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

103
COLUMN

ROW

W eek I I D ay 5 TKEMMEMT WEEK 1

91-93
94
95-96
97
98-99

100
101
102
103
104
105

2
2
2
2
2
2
2
2
2
2
2

=
=
=
=
=
=
=
=
=
=
=

SOL
No. of times awake
Total hours slept
No. of naps
Length of naps
Difficulty falling asleep (1-5)
Tired
How relaxed
How rested
Pleasant thoughts
Unpleasant thoughts

(SOL12)
(AWKE12)
(TSLP12)
(XNAPS12)
(LNAPS12)
(DFALL12)
(TIRD12)
(RELAX12)
(REST12)
(PLEAS12)
(UPLS12)

Week II Day 6 TREATMENT WEEK 1
16-18
19
20-21
22
23-24
25
26
27
28
29
30

3
3
3
3
3
3
3
3
3
3
3

=
=
=
=
=
=
=
=
=
=
=

SOL
No. of times awake
Total hours slept
No. of naps
Length of naps
Difficulty falling asleep (1-5)
Tired
How relaxed
How rested
Pleasant thoughts
Unpleasant thoughts

(SOL13)
(AWKE13)
(TSLP13)
(XNAPS13)
(LNAPS13)
(DFALL13)
(TIRD13)
(RELAX13)
(REST13)
(PLEAS13)
(UPLS13)

Week II Day 7 TREATMENT WEEK 1
31-33
34
35-36
37
38-39
40
41
42
43
44
45

3
3
3
3
3
3
3
3
3
3
3

=
=
=
=
=
=
=
=
=
=
=

SOL
No. of times awake
Total hours slept
No. of naps
Length of naps
Difficulty falling asleep (1-5)
Tired
How relaxed
How rested
Pleasant thoughts
Unpleasant thoughts

(SOL14)
(AWKE14)
(TSLP14)
(XNAPS14)
(LNAPS14)
(DFALL14)
(TIRD14)
(RELAX14)
(REST14)
(PLEAS14)
(UPLS14)
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COLUMN

ROW

Week I I I Day 1 TREATMENT 2
46-48
49
50-51
52
53-54
55
56
57
58
59
60

3
3
3
3
3
3
3
3
3
3
3

=
=
=
=
=
=
=
=
=
=
=

SOL
No. of times awake
Total hours slept
No. of naps
Length of naps
Difficulty falling asleep (1-5)
Tired
How relaxed
How rested
Pleasant thoughts
Unpleasant thoughts

(S0L15)
(AWKE15)
(TSLP15)
(XNAPS15)
(LNAPS15)
(DFALL15)
(TIRD15)
(RELAX15)
(REST15)
(PLEAS15)
(UPLS15)

Week III Day 2 TKEMEENT WEEK 2
61-63
64
65-66
67
68-69
70
71
72
73
74
75

3
3
3
3
3
3
3
3
3
3
3

=
=
=
=
=
=
=
=
=
=
=

SOL
No. of times awake
Total hours slept
No. of naps
Length of naps
Difficulty falling asleep (1-5)
Tired
How relaxed
How rested
Pleasant thoughts
Unpleasant thougths

(SOL16)
(AWKE16)
(TSLP16)
(XNAPS16)
(LNAPS16)
(DFALL16)
(TIRD16)
(RELAX16)
(REST16)
(PLEAS16)
(UPLS16)

Week III Day 3 TREMMafT WEEK 2
76-78
79
80-81
82
83-84
85
86
87

88
89
90

3
3
3
3
3
3
3
3
3
3
3

=
=
=
=
=
=
=
=
=
=
=

SOL
No. of times awake
Total hours slept
No. of naps
Length of naps
Difficulty falling asleep (1-5)
Tired
How relaxed
How rested
Pleasant thoughts
Unpleasant thoughts

(SQL17)
(AWKE17)
(TSLP17)
(XNAPS17)
(LNAPS17)
(DFALL17)
(TIRD17)
(RELAX17)
(REST17)
(PLEAS17)
(UPLS17)
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COLUMN

91-93
94
95-96
97
98-99

100
101
102
103
104
105

ROW
3
3
3
3
3
3
3
3
3
3
3

Week III Day 4 TREATMENT WEEK 2
=
=
=
=
=
=
=
=
=
=
=

SOL
No. of times awake
Total hours slept
No. of naps
Length of naps
Difficulty falling asleep (1-5)
Tired
How relaxed
How rested
Pleasant thoughts
Unpleasant thoughts

(SOL18)
(AWKE18)
(TSLP18)
(XNAPS18)
(LNAPS18)
(DFALL18)
(TIRD18)
(RELAX18)
(REST18)
(PLEAS18)
(UPLS18)

Week III Day 5 TKEMMENT WEEK 2
16-18
19
20-21
22
23-24
25
26
27
28
29
30

4
4
4
4
4
4
4
4
4
4
4

=
=
=
=
=
=
=
=
=
=
=

SOL
No. of times awake
Total hours slept
No. of naps
Length of naps
Difficulty falling asleep (1-5)
Tired
How relaxed
How rested
Pleasant thoughts
Unpleasant thoughts

(SOL19)
(AWKE19)
(TSLP19)
(XNAPS19)
(LNAPS19)
(DFALL19)
(TIRD19)
(KELAX19)
(KEST19)
(PLEAS19)
(UPLS19)

Week III Day 6 TREATMENT WEEK 2
31-33
34
35-36
37
38-39
40
41
42
43
44
45

4
4
4
4
4
4
4
4
4
4
4

=
=
=
=
=
=
=
=
=
=
=

SOL
No. of times awake
Total hours slept
No. of naps
Length of naps
Difficulty falling asleep (1-5)
Tired
How relaxed
How rested
Pleasant thoughts
Unpleasant thoughts

(SOL20)
(AWKE20)
(TSLP20)
(XNAPS20)
(LNAPS20)
(DEALL20)
(TIRD20)
(KELAX20)
(REST20)
(PLEAS20)
(UPLS20)
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COLUMN

ROW
Week III Day 7 TREA3MEKT WEEK 2

46-48
49
50-51
52
53-54
55
56
57
58
59
60

4
4
4
4
4
4
4
4
4
4
4

=
=
=
=
=
=
=
=
=
=
=

SOL
No. of times awake
Total hours slept
No. of naps
Length of naps
Difficulty falling asleep (1-5)
Tired
How relaxed
How rested
Pleasant thoughts
Unpleasant thoughts

(S0L21)
(AWKE21)
(TSLP21)
(XNAPS21)
(LNAPS21)
(DFALL21)
(TIRD21)
(RELAX21)
(KEST21)
(PLEAS21)
(UPLS21)
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Western Michigan University
Kalamazoo, Michigan 49008-3899

H u m a n S u b je c ts
I n s t i tu ti o n a l R e v i e w B o a id

TO:

Klaus J. Sauerbrey

FROM:

Ellen Page-Robin, i

RE:

Research Protocol

DATE:

May 13, 1988

This letter will serve as confirmation that your research protocol,
"Sleep Disorders and the Elderly: The Effect of Progressive Relaxation
Training Versus Sedative-Hypnotic Treatment on Intermittent and Chronic
Insomnia" is now complete and has been signed off by the HSIRB.
If you have any questions, please contact me at a87-2647.
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5-point Scale Items (Descriptive Statistics)
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Descriptive Statistics for DFALL Using Weekly Group Means

Week

1

2

3

Group

N

Mean

Standard
Deviation

PRT

10

2.84

1.47

S-H

10

2.95

1.32

W-L

10

2.75

1.17

PRT

10

3.29

1.40

S-H

10

2.81

1,18

W-L

10

2.75

1.17

PRT

10

3.64

1.42

S-H

10

2.75

1.23

W-L

10

2.93

1.36

Descriptive Statistics for TIRD Using Weekly Group Means

Week

1

2

Group

N

Mean

PRT

10

2.23

1.14

S-H

10

2.21

1.00

W-L

10

2.71

1.05

PRT

10

2.00

0.96

S-H

10

2.16

0.98

Standard
Deviation
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I ll

Descriptive Statistics for TIRD Using Weekly Group Means—
Continued

Week

3

Group

N

Mean

Standard
Deviation

W-L

10

2.55

0.98

PRT

10

2.20

0.98

S-H

10

2.37

0.87

W-L

10

2.60

0.88

Descriptive Statistics for RELAX Using Weekly Group Means

Week

1

2

3

Group

N

Mean

PRT

10

2.90

0.80

S-H

10

3.03

1.14

W-L

10

3.04

1.18

PRT

10

2.37

1.01

S-H

10

3.39

1.04

W-L

10

2.77

1.12

PRT

10

2.31

0.92

S-H

10

3.22

1.00

W-L

10

2.81

1.17

Standard
Deviation
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Descriptive Statistics for REST Using Weekly Group Means

Week

1

2

3

N

Mean

Standard
Deviation

PRT

10

2.79

1.00

S-H

10

3.46

1.21

W-L

10

2.97

1.06

PRT

10

2.84

1.01

S-H

10

3.49

1.13

W-L

10

2.58

1.06

PRT

10

2.46

0.92

S-H

10

3.38

1.25

W-L

10

2.90

1.09

Group

Descriptive Statistics for PLEAS Using Weekly Group Means

Week

1

2

Group

N

Mean

PRT

10

3.21

1.32

S-H

10

3.05

1.20

W-L

10

3.45

1.15

PRT

10

3.11

1.43

Standard
Deviation
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Descriptive Statistics for PLEAS Using Weekly Group Means-'
Continued

Week

3

N

Mean

S-H

10

3.13

0.97

W-L

10

3.29

1.14

PRT

10

2.99

1.44

S-H

10

3.38

0.85

W-L

10

2.71

0.94

Group

Standard
Deviation

Descriptive Statistics for UPLS Using Weekly Group Means

Week

1

2

3

N

Mean

Standard
Deviation

PRT

10

3.53

1.22

S-H

10

3.35

1.22

W-L

10

3.54

1.31

PRT

10

3.87

1.13

S-H

10

3.00

1.07

W-L

10

3.47

1.16

PRT

10

3.89

1.27

S-H

10

3.33

0.89

W-L

10

3.34

1.13

Group
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