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Abstract
Behavioral treatments for:insomnia have seen increasing
use in recent years due to the inefficacy of pharmacological
treatments.

Behavioral treatments utilized have included

progressive relaxation training, systematic desensitization,
stimulus control procedures, biofeedback, autogenic train
ing, paradoxical instructi�ns, and several miscellaneous
procedures.

Research has shown all of thes� treatments

to be effective, although there have been methodological
flaws in many of the studies.

Stimulus control procedures

have never been compared to progressive relaxation in the
treatment of insomnia.
In the present study six insomniacs with a mean .
latency to sleep onset of at least 30 minutes were used
to compare stimulus contol procedures and progressive relax
ation training in the treatment of insomnia. Subjects were
university students ranging in age from 18 to 2 1 years.
Subjects included two males and four females who reported
having had insomnia for an avera�e of 2 . 2 years.

Subjects

were instructed to self-record daily' latency to sleep onset
and frequency of awakenings during the night. After a two
week baseline period subjects were ranked according to
mean latency to sleep onset.

Th�n, in successive blocks

of two, subjects were randomly assigned to either a simulus
control or progressive relaxation treatment condition.
Subjects in each group were given counter demand and demand
instuctions in order to control expectancy and demand effects.

Treatments for each group lasted four weeks while subjects
continued to self-record their sleep behavior.
Results indicated that each of the progressive relax
ation subj�cts improved their mean latency to sleep onset
beyond a clinically significant JO minute criterion level.
In contrast, only two of the three stimulus contol subjects
attained this level of improvement.

One progressive relax

ation subject's success should not be interpreted as being
due to the treatment conditions since the baseline data
indicated a downward trend in mean latency to sleep onset.
Each progressive relaxation subject showed progressively
fewer awakenings once treatment had begun.

Data from the

stimulus control subjects was difficult to interpret.
One subject showed

a

decrease in awakenings while the other

two reported no awakenings during the entire experiment.
The results indicated that progressive relaxation
training and stimulus control procedures are both effec
ti ve treatments for insomnia.

Results also indicated

that progressive relaxation training may be the superior
of the two treatments.
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Chapter I
Introduction

Persons reporting insomnia, difficulty in falling
asleep or frequently awakening from sleep, are not un
common (McGhie & Russell, 1962) .

Traditionally, phar

macological intervention has been the treatment of choice
in cases of insomnia.

Hypnotic drugs have questionable

efficacy and desirability however.

Tolerance develops

rapidly with these drugs, undesirable side effects are
common, and withdrawal intensifies the insomnia (Ribordy

& Denny, 1977).
Bootzin (1972) suggested that insomnia results when
environmental stimuli exert inadequate control over sleep
ing behavior.

In this conceptualization, the insomniac

has formed an association between the bed-time situation
and sleep i�compatible behaviors such as ruminating,
!eading, or watching television.

The goal of stimulus

control procedures is to reverse this effect.

The stimuli

of the bed-time situation are to become ·associated with
falling asleep.

Stimulus control procedures generally

require that the insomniac go to bed only when sleepy,
not remain in bed if unable to get to sleep, sleep only
in the bed, not nap during the day, and not ·engage in
sleep incompa�ible behaviors while in bed.

Stimul:us

control procedures have been shown to be effective in

the treatment of insomnia (Bootzin, 1972; Haynes , Pri c e ,
& Simons , 1975; Norton & ' DeLuca, 1979; Alperson & Biglan,
1979).

Progressive relaxation training has also been

used in the treatment of insomnia.

Progressive relaxation

reduces physiological arousal , which has been hypothe
sized to be incompatible with sleep (Monroe , 1967).

In

order to reduce physi ologic arousal , subj ects are to
alternately tense and relax various muscles while focusing
on the sensations which are produced (Bernstein· & Borkovec ,
197J).

Subjects first l earn to relax individual muscles.

When this can easily be accomplished , the subj ect then
l earns to relax groups of muscles.

When the sub j ec t

has mastered the technique the entire body can b e relaxed
very quickly.

Results of many

studies indicate that

progressive relaxation is an effective treatment for
insomnia (Borkovec , Steinmark , & Nau, 197J; Borkovec &
Fowles, 197J; Nicassio & Bootzin, 1974; Steirunark &
Borkovec, 1974; Haynes , Woodward , Moran, & Alexander ,
·1974: Borkovec , Kaloupek , & Slama, 1975; Woolfolk, Carr

Kaffashan, & McNulty, 1976; Pendleton & Tasto , 1976).
Stimulus control proc edures and progressive relaxa
tion training have both been shown to b e effective treat
ments for insomnia, but have never been compared .

Stimulus

control procedures function by turning the bed · and bed-.time
situation into discriminative stimuli for the reinforcing
value of sleep (Bootzin, 1972)

· -.

P�ogressive relaxation,

on the other hand, functions by reducing physiological

arousal.

Because these two treatmen�s apparently operate

in two distinct ways, ohe may be more effective than
the other.
The purpose of the present investigation is to deter
mine whether stimulus control and progressive relaxation
differ in their efficacy in reducing insomnia.

In order

to investigate this issue the .following design was utilized.
Subjects first self-recorded sleep behavior for a two
week baseline period and continued during a four week
treatment phase.

Dependent meas�res were weekly mean

latency to sleep onset ·and mean number of awakenings from
sleep.

Counter demand and demand instructions were given

to control for expectancy (placebo) and demand effects.
It was hypothesized that during the third treatment week,
before positive demand instructions were given, that the
stimulus control and progressive relaxation groups would
both show improvement.

No prediction was made as to · which

group would .show greater improvement.

Chapter II
A Review of the Literature

Insomnia, the inability to fall asleep, constitutes
a problem which is much more frequent than is generally
recognized.

A random sample of 1,064, oo4 people in the

United States revealed that twenty-six percent of the
women and thirteen percent of the men complained of in
somnia (Hamond, 1964) .

In addition to this relatively

high occurrence of insomnia within the general population,
insomnia is often encountered among the psychologically
disturbed.

rt has often been noted that persons suffering

from some form of depression display significantly longer
period s of time before sleep onset and more spontaneous

awakenings during sleep (Mendels & Hawkins, 1972) .

One

sample of lOJ depressed individuals who had taken the
MMPI :found that 4J% replied "yes" to "my sleep is fitful
and disturbed"· and 6 J% replied "true" to "sometimes I
become so excited that I :find it hard to get to sleep"
(Davidson, 1976).

Disturbances in sleep also occur in

persons experiencing a variety of other psychological
problems such as anxiety, alchohol withdrawal, or crisis
(Rosenbaum & Beebe, 1975) .

The cited research indicates

that the incidence of insomnia within normal and psychi
atric populations is significant.

A variety of inter

ventions have been utilized in the treatment of insomnia.
These interventions include pharmacological and behavioral
treatments.

The literature review will include systematic

desensitization, progressive relaxation training, stimulus
control, biofeedback, autogenic training, paradoxical
instructions, and several miscellaneous procedures.

The

disadvantages of pharmacological treatments will also be
discussed.
Pharmacological intervention has traditionally been
the treatment of choice for insomnia (Ribordy & Denny,

1977) .

There are, however, many drawbacks to drug treat

ments.

Unpleasant side effects to medications commonly

prescribed for insomnia include nausea, headaches, morning
drowsiness, and a decrease in REM sleep (Ribordy & Denny,

1977) .
Withdrawal from hypnotic drugs has been shown to
result in increased levels of anxiousness, dreaming,

and time before sleep onset · (Kales & Kales, 1973').
Attributional effects may account for some of the dependence
which develops while using medication .

Davison, Tsujimoto,

and Glaros (1973) posited that a person will attribute his
ability to fall asleep to the drug which he is taking,
thereby attributing little to his own ability.

This may

be related to the increase in anxiousness after the ter
mination of medication.
The greatest shortcoming of the pharmacological
treatment of insomnia is its inefficacy.

Although the.

hypnotic drugs may initially produce positive effects,
tolerance develops quickly.

Often within two weeks,

most hypnotic drugs will need to be taken in increasingly
large amounts (Kales & Kales, 197J) .

One study concluded

that insomniacs who were receiving medicatio� had as much
qifficulty in falling asleep as insomniacs who w�re using
no drugs (Kales, Bixler, Tan, Scharf & Kales, 1974).
B ecause of the questionable efficacy, the increasing
dosages required, and the negative side effects of hypnotic
drugs, alternative forms of treatment are highly desirable.
Rec ently, behavioral methods have seen increasing
use in the treatment of insomnia .

.

.

B ehavioral treatments

for insomnia include systematic desensitization, autogenic
training, relaxation training, stimulus control procedures,
biofeedback, paradoxical instructions, and several mis
c ellaneous strategies .

Research on these types of treat

ment generally rely upon some variant of s elf-reporting
as a means of assessing pre- and post-treatment sleeping
b ehavior.

A self-report of an average of at least thirty

minut es before sleep onset has emerged as an operational
definition of insomnia (Knapp, Downs, & Alperson, 1976) .
Physiological measures and th e use of observers pose
monetary problems and are generally too obtrusive, running
the risk of creating some type of reactivity.
As previously reported, there are many difficulties
involved in using self-reports .

Carskadon, Dement, Mittl er,

Guill.eminaul t, Zarcone, and Spiegel ( 1976) found that
sub j ects consistently underest�mated the number of awaken
ings which occurred during the night .

They also found

that sub j ects estimated sleep l�te�cy as being longer
than it actually was .

The authors recommended the use

of a daily sleep log, as did Niccasio and Bootzin (1974),
because of the greater specificity than is found in rating
A daily sleep log can include information on

measures.

number of hours sleP-t•. latency to sleep onset, number of
awakenings, and difficulty in falling asleep after an
awakening .
Studies of systematic desensitization generally
indicate that it is an effective treatment for insomnia.
Hinkle and Lutker (1972) utilized systematic desensiti
zation to treat insomniacs during four one hour sessions.
Sub j ects were taught to relax and then instructed to
imagine scenes pertaining to preparing for bedtime and
�f falling to sleep.

Subj ects were asked to practice

the relaxation and imagery at home just prior to going
to bed.

Results indicated a mean decrease in sleep latency

of thirty-four minutes, which was maintained at a two
week followup.

Borkovec , Steinmark , and Nau (1973) like

wise found that a systematic desensitization group showed
significant . improvement in reported latency of sleep onset,
as did a relaxation group.
Steinmark and Borkovec ( 1974 )- hypothesized that
demand characteristics or expectations of improvement
may be influencing the outcome of the experiments on
insomniacs.

Previous research designs had failed to

include control or placebo groups.

In this study, re

laxation training, single-item desensitization, no treat
ment control , and placebo groups were compared.

To control

demand and expectancy effects, Steirunark and Borkovec
gave counter demand instructions to the subj ects .

Sub

j ects were informed that no treatment gains were expected
during the first three weeks of treatment .

During this

three week counter demand period, the single-item desen
sitization and relaxation training groups showed signifi
cant improvement on self-report measures while the placebo
and control groups did not .

The placebo group did improve

after the counter demand period had passed whil e the
control group showed no change.

The importance of this

experiment lies in the fact that successful treatment
was indicated despite the counter demand instructions.
Furthermore, this study showed that demand characteristics
or

expectati ons need to be controlled if

an

experiment is

not to be confounded .
In a review of the lit erature, Ribordy and Denny
(1977) note that systematic desensitization is an effective treatment for insomnia, although few studies are
without some type of methodological flaw.

However,

relaxation exercises appear to be just as effective in
treating insomnia , whil e requiring less time of the therapist .
Progressive relaxation (the most common form of
relaxation training) consists of having subj ects alter
nately tense and then relax their muscles while focusing
on the feelings (Bernstein & Borkovec, 1973).
individual muscles are relaxed .

At first,

When the sub j ect is able

to easily relax individual muscles, muscle groups are

relaxed..

Completion of treatment should see the sub j ect

able to relax the entire body on cue .
Several studies mentioned above have demonstrated
the efficacy of relaxation training in the treatment of
insomnia (Borkovec et a l . , 1973; St einmark & Borkovec,
1974).

Haynes, Woodward, Moran and Alexander (1974)

likewise offer evidence of the effectiveness of relaxation
training .

In this experiment, a relaxation training

group showed a statistically significant decrease in
latency to sleep onset when compared to a placebo group .
Furthermore, the placebo group showed significant improve
ment from the pre-treatment level due to expectancy or
demand effects.

This experiment offers more evidence

for the necessity of placebo control groups to which the

treatment groups should b e compared.
Training in progressive relaxation usually involves
instructions for the sub j ect to focus att ention upon
relatively monotonous internal feelings as well as the
systematic tension-release of muscles.

The concurrent

use of these two components may interact to produce im
provement in insomniacs.

On the other hand, one of the

components may be causing the improvement while the other
c omponent might be ine£fectual.

Borkovec, Kaloupek, and

Slama (1975) s eparated the two _components.

Their hypo�

thesis was that the attention focusing might be reducing
cognitive arousal whereas the tens�on-release cycle may
b e reducing physiologic arousal .

The following four

groups were formed:

relaxation without tension-release,

relaxation without attention focusing, placebo, and waiting
list no treatment,

Subjects were told not to expect any

improvemen� during the first three weeks of treatment
{counter demand) ,

During the counter demand period, the

tension-release group showed significant improvement
over the other groups.

The relaxation without tension

release and placebo groups evidenced some iffiprovement
over the no treatment control group.

As can be seen, the

results suggest that the tension-release component of
progressive relaxation is an important factor in the
efficacy of the method,

Attention focusing by itself is

not a potent method for promoting sleep.
Autogenic training induces relaxation by having
the subject repeat · suggestions of warmth and heaviness.
Nicassio and Bootzin (1974) compared autogenic training
to progressive relaxation as treatments for insomnia.
The autogenic training induced relaxation by having subjects
repeat to themselves suggestions of warmth and heaviness.
The suggestions were applied·to the arms, legs, and sides
of the body.

After four weeks of t�eatment, the autogenic

training and progressive relaxation groups were significantly
improved as compared to self-relaxation, placebo, and
waiting list control groups.

The two treatment groups

did not significantly differ from one another.
Bootzin (1972) has posited the notion that insomnia
results when environmental stimuli exert inadequate control

over sl. eeping behavior.

In the case of the insomniac, the

stimuli of the bed and bed-time situation have become
associated with sleep incompatible behaviors such as
reading, ruminating, or watching television.

The goal

of stimulus control proc edures is to reverse this effect
and make the bed-time situation a discriminative stimuli
for the reinforcing value of sleep.

Stimulus control

procedures generally require subj ects . to go to bed only
when drowsy, not remain in bed if unable to get to sleep,
not engage in sleep incompatible behaviors when in bed,
sleep only in the bed, and not to nap during the day.
In a single-sub j ect design, Bootzin (1972) demon
strated a substantial decrease in nightly awak enings by
using stimulus control proc edures.

However, no control

for expectancy (placebo) or demand effects were utilized.
Haynes, Price, and Simons (1975) treated four insomniacs
using an A-ff - A-B single-sub j ect design and showed positive
results when using stimulus control procedures .

Two of

the four subj ects failed to show any reversal trends ,
however.

This design is inadequate because improvements

in insomnia are self-reinforcing and reversals after
withdrawal of treatment should not be expected.

I n another

case-study, Norton and DeLuca (1979) used stimulus control
and self-punishment proc edures.to treat a subj ect who had
unsuccessfully b e en treated with progressive relaxation.
The procedures were succ essful ?ut. no conclusions regarding
stimulus control can be made because the self-punishment

component was included.

Furthermore, no controls for

eipectancy (placebo) or demand effects were implemented.
Alperson and Biglan (1979) demonstrated success below
a

thirty minute criterion level when using a self-admin

istered stimulus control program in which relaxation
instructions were also included.

Because of the possible

c·onfounding effects of the :relaxation instructions no
conclusions can be drawn concerning the effectiveness of·
stimulus control procedures.

In a multiple baseline

design, Turner and Ascher (1979) demonstrated that stimulus
control procedures were more effective in alleviating
insomnia than was a placebo treatment, which also pro
duced a reduction.

Because the placebo group showed

positive results, the importance of controlling e·xpectancy
{placebo) and demand effects is evident.

Although Turner

and Ascher did demonstrate positive results, a more direct
control of expectancy and demand effects would be desirable.
Insomnia has also been treated by the use of para
doxical instructions (Ascher & Efran, 1978) .

Paradoxical

instructions require the subject to attempt to remain
awake for as long as possible instead of attempting to·
fall asleep.

Thus, clients are asked to increase the be

havior which they are trying to decrease.

Clients are

often told that information regarding their thoughts is
needed for the treatment which is to follow and that they
should remain awake to experience and monitor these

Ascher and Efran (1978) treated five subjects

thoughts.

with paradoxical instructions when they had shown no
improvement after being treated with deep muscle relax
ation.

Results showed a marked improvement in mean latency

to sleep onset.

The authors state that paradoxical instruc

tions may be effective because the insomniac's anxiety is
reduced.

Anxiety, which intensifies insomnia, is said

to be alleviated because the situation has been redefined
and the insomniac is no longer focusing on the possible
n·egative outcome of not sle,eping (e. g. , being too tired
to perform well at work the next day, etc.) .
Relinger and Bornstein (1979) used paradoxical instruc
tions in a multiple baseline format when treating four
insomniacs.

The authors also utilized demand and counter

demand instructions as a control for expectancy (placebo)
!·

I
I

and demand effects.

The results of this experiment :

indicated that all subjects showed statistically signifi
cant reductions in mean latency to sleep onset.

Treat

ment gains were maintained at a three month followup
period.
Haynes, Sides, and Lockwood (1977) have assessed
the efficacy of frontalis (forehead) EMG feedback as
a relaxation technique in treating insomnia.

A relaxation

training group and a self-relaxation control group were
included also.

I n this study, subjects recorded sleep

patterns for a two week baseline p.eriod.

The EMG feed

back group received feedback in the form of a tone.

As

treatment progressed, subjects were required to display
increasing levels of frontalis muscle relaxation in order
to produce the tone.

After· three weeks of treatment the

. EMG and relaxation training groups showed significant
improvement over the control group in sleep latency and
number of awakenings per night.

The EMG and relaxation

group did not significantly differ from one another.
Haynes, Sides, and Lockwood noted that there were signi
ficant variations in the frontalis EMG levels among in
somniacs.

It was suggested that excessive cognitions or

inappropriate stimulus_ control, in addition to autonomic
arousal may have been factors in causing insomnia.
Mitchell and Whi�e (1977) found that relaxation
training was enhanced by the addition of cognitive control
exercises and mental relaxation.

The mental relaxation

procedure entailed having the subject project himself
into ·a calm scene in which he visualized himself engaging
in relaxing and sedative activities.

The cognitive . con.trol

techniques included thought-stopping, experiential focusing,
and rational thinking.

The cognitive control and mental

relaxation procedures were intended to decrease anxiety
and to reduce excessive ruminations.

Subjects who utilizeq

these procedures as an adjunct to relaxation training
experienced greater improvements in latency to sleep.
onset than those undergoing relaxation training alone.
In another report of an integration of procedures,
Daniels (1976) stated that excessive ruminations could

be successfully decreased by having a client combine
thought-stopping, deep breathing, cue controlled relax
ation and pleasant imagery

•

.

The subject is to tell him

self to "stop", to inhale, and then exhale, say "relax",
and shift to a pleasant scene.

This sequential combina

tion of exercises is reported to be easily learned and
may be put into use whenever obsessive or undesirable
cognitions occur.
Borkovec and Fowles (1973) compared hypnotic relax
atio�, progressive relaxation, no treatment control,
and placebo groups.

It was found that subjects in the

hypnotic and progressive relaxation groups experienced
significantly greater latency decriments than the
placebo and no treatm ent control gro u ps

.

The placebo

group (self-relaxation) showed significantly more improve
ment than the no treatment control group.

Thus, hypnosis

was shown to be an effective treatment for insomnia, and
demand or expectancy effects appeared to be sufficiently
potent to create improvement.
Another approach aimed toward the reduction of
excessive ruminations involves the use qf meditation.
Woolfolk, Carr-Kaffashan and McNulty (1976) formed three
groups to assess the effects of meditation upon insomnia.
The meditation group was instructed to focus on physical
sensations and to repeat a mantra silently.

The second

group was given progressive relaxation training, while
the ·third group was a waiting list control.

After four

weeks of training the meditation and relaxation groups
were significantly irnpro.ved when compared to. the control
group.

The two treatment groups did not differ.

month followup, findings were similar.

At a six

This study sug

gests that attention focusing or the repetition of a
monotonous phrase will facilitate sleep.
Pendleton and Tasto (1976) utilized a metronome
II

I

1.
I

in the treatment of insomnia.

One group of subjects

received progressive relaxation exercises, while a metronome, set at sixty beats per minute, was used as back
ground noise.

Another group was instructed in progressive

relaxation but did not use the metronome.

Subjects in a

third group were issued a metronome and told to use it
every night upon retiring in order to induce relaxation.

A wafting list control group was also formed.

Results

after four sessions showed that the three treatment groups
showed significant improvement over the control group but
did not differ among themselves.

Adding the metronome

to the relaxation procedure did not effect any greater
change in sleep latency.

The metronome induced relaxation

(metronome alone) might be useful because it was shown to
be as effective as progressive relaxation training while
requiring much less therapist time.
An automated treatment of insomnia has been demonstrated to be effective by Gershman and Clouser (1974) .
Insomniacs were assigned to either a relaxation, systematic
desensitization , or control group.

Both treatment groups

received automated instuctions.

Significant improve

ments were observed in each treatment group.

The study

indicates that automated methods of treatment, since
shown to be effective, may be superior to those requiring
a therapist because of the reduced amount of time required
of the therapist.
In reviewing the literature on non-drug treatments
for insomnia, it can· be seen · that many treatments are
effective. Progressive relaxation has received more
attention than other modes of treatment, and is followed
by systematic desensitization (Riberdy & Denny, 1977).
Other studies have utilized autogenic training, meditation,
stimulus control, biofeedback, paradoxical instructions,
metronomes, and automated procedures.
In each of the studies discussed above the technique
employed produced a significant change when compared to
· no treatment control groups.

However, several studies

hav.e ·.·reported that placebo groups evidenced improvements
(Borkovec & Fowles, 1973;
Borkovec et al., 1975) .

Steinmark & Borkovec, 1974;
These studies indicate the im

portance of expectancy (placebo) or .demand effects in
the investigation of treatments for insomnia. The use
of counter demand and demand instructions will negate
demand or expectancy effects while providing the oppor
tunity to measure the effects caused despite the counter
demand instructions (Borkovec et al., 1975).

The results

of those studies which did not employ some form of control

for demand and expectancy effects are · of questionable value.
Small-N Experimental Designs
Single-case or small-N· experimental designs have seen
increasing use in recent years, especially in the area of
clinical research ( H.ersen & Barlow, 1976). Small-N designs
consist of several phases, generally beginning with a
baseline period.

The baseline is used to describe the

subject's current level of behavior and to predict short
term behavior if intervention is not applied.

Treatment

effects are evaluated by comparing the level of the behavior
during the baseline period to the level during or after
treatment.

In single-case designs each subject serves as

a self-control while changes in behavior are evaluated
relative to the individual's own baseline behavior.

There

is also an emphasis on repeatedly measuring the dependent
variable . in order to c.losely follow the clinical course
of treatment.

Small-N designs typically do not use S· tatis

�ical methods · to analyze data.
to visual inspection with

a

Rather, data is �ubject

clinically meaningful level

of .significance as the criterion for success.

This method

also emphasises intrasubject analysis in order to search
for sources of variability.

Small-N designs generally

employ from two to five subjects for each independent
variable under study.
Several difficulties in the utilization of the group
comparison approach have led to the increased· use of
Small-N designs ( Hersen & Barlow, 1976).

Often, the

necessary assemblage of large numbers of subjects needed
in a group comparison are not available or would be too
costly to gather and treat.

Ethical objections to with

holding treatment from control groups also makes this
approach undesirable.

The averaging of treatment results

in the group comparison obscures individual outcome data.
Additionally, since dependent measures are usually taken
only twice (pre- and post-treatment) , ·data regarding
intrasubject variability is ignored.

When random samples

are utilized in group comparison studies, the results
are often difficult to generalize to the individual in
the applied setting.
Small-N designs utilize systematic replications
in order to facilitate the generality of findings (Hersen
&

Barlow, 1976) .

Systematic replication of an experiment

involves repeating the treatment while using different
subjects, therapists, settings, or changing other variables
of interest.

When results are shown to be positive across

these different variab1es, the treatment itself, and not
the particular subject, therapist, or setting can be
said to have caused the observed change in behavior.
Small-N designs can be divided into two broad cate
gories:

reversal and nonreversal designs.

reversal design is the A-B-A design.

The simplest

In this notation

the A stands for the baseline phase and the B represents
the treatment phase.

In the A�B-A design a baseline period

is followed by a treatment, which is followed by

a

base-

line period.

If the introduction of treatment results

in improvement and the improvement deteriorates when
treatment is withdrawn, one may infer that the treat
ment was responsible for the improvement.

By adding an

additional treatment phase after the second baseline,
one is able to infer with more confidence that the treat
ment is the causal factor of the behavior change.

This

design, the A-B-A-B design, allows for. two C..emonstrations
of the effect·s of the treatment.

An added advantage of

this design, for the subject, is that the experiment ends
with a treatment phase which can be extended beyond the
time limits of the experiment.

When the treatment produces

irreversible effects or when treatment cannot be removed,
the A�B-A and A-B-A-B designs are not a ppropri at e .

In cases where treatment is needed immediately or
where treatment has begun before an evaluation of the
effects is desired, the B-A-B design may be used.

This

design begins with a treatment phase which is followed
by a baseline period, and ends with the reintroduction
of treatment.

The primary disadvantage of this design

is that it does not begin with a baseline period.

If

treatment effects are persistent there will be no adequate
baseline data with which to compare the treatment effects.
Non-reversal designs are utilized when treatment
effects are persistent and when ethical considerations
disallow the withdrawal of treatment.

The A-B design

is the simplest non- reversal design and has two phases:

baseline and treatment.

This design does not permit

inferences to made with as much confidence as do the
reversal designs.

Also included in the non-reversal

designs are multiple baseline designs.

Multiple base

line designs demonstrate the effects of treatment by
showing that the introduction of treatment coincides with
changes in behavior when treatment is introduced to each
subject in random order.
Small-N experimental designs offer the opportunity
to conduct empirical research while using limited numbers
of subjects.

This approach emphasises repeated measure

ment of the dependent variable which allows the experi
menter to closely monitor individual subjects so that
sources of variability may be discovered.

It also

provides a method with which ·t o study treatments when
few subjects are available to the experimenter.

A

clinically significant level of improvement is typically
used in order to assess the success or failure of a
treatment.

As can be seen, this approach offers the

experimenter a useful method with which to study treat
ment effects while using

a

small number of subjects.

Chapter III
·

Method

Subjects
Eight persons responded to newspaper advertisements
and to notices placed in an East Central Illinois univer
sity which solicited those experiencing difficulty sleeping.
Respondents were interviewed; those indicating an average
latency to sleep onset of JO minutes or more, and expressed
a desire to participate in a treatment program were retained
for the study.

Two of the eight subjects were omitted

from the data analysis when the two week baseline data
indicated that their mean latency to sleep onset was less
than thirty minutes.

The remaining six subjects consisted

of two males and four females.

The subjects mea� age was

19 years with a range from 18 to 21 years.

Subjects

reported having insomnia for an average of 2 . 2 years;
ranging from three months to 4 1/2 years.
Treatment
Retained subjects were told that after two weeks of
self-recording sleep behavior a four week treatment pro
gram would begin while the self-recording continued.
Subjects were given materials with which to self-record
sleep behavior upon awakening each morning (see appendix
A).

Subjects estimated the time taken to fall asleep

and the number of awakenings during the night.
data was turned . in each week.

This

After the first week of

self-recording, counter demand and positive demand

instructions were giv.en: "We estimate that after the
fourth session you will begin to experience dramatic im
provement.

However, during the first three weeks we do

not expect improvement so don't get discouraged" (Borkovec.
et al. , 1975 ) .
From the two week baseline data, subjects were
ranked according to me·an. la.te!lcy to sleep onset.
jects who did not show

a

Sub.

\

mean latency to sleep on
' set of

JO minutes or more were excluded from the present study
but were still given treatment.

In successive blocks of

two, the six remaining subjects were randomly assigned
to either the stimulus control treatment or the progressive
relaxation treatment.
The initial treatment session in each condition was
used to· present rationales, describe treatment, insure
that sleep-logs would be continued properly, and to repeat
the counter demand ins.tructions.

Both treatment · groups

met once each week for four weeks.
SC condition

SC subjects were instructed to:

a) refrain from eating, watching T.V. , or reading while
in bed or in the bedroom, b) go to bed only when feeling.
drowsy, c) never remain in bed for more than a few minutes
if unable to sleep-either initially upon going to bed
or after awakening during the night, d) not to sleep in·
other parts of the house and not nap during the day,
e) arrange di'fferentiating stimulus situations for sex
and sleeping (such as associating music, a candle, or

a

small light with sexual encounters), f) set an alarm and
get up at about the same time each morning (see appendix B) .
During the four weekly meetings, lasting 45-60 minutes
each, questions and problems were discussed.
PR condition

PR subjects were given relaxation

training weekly in 60 minute sessions, and were instructed
to practice twice daily.

The procedures followed are

described in detail by Bernstein and Borkovec (1973) and
include the focusing of attention, tensing, and relaxing
of 16 muscle groups in the body.

Daily practice was empha

sized; subjects were told that relaxation is a skill which
must be developed (see appendix C ) .
Each week all subjects turned in their sleep data,
which included daily estimated time to sleep onset and
number of awakenings during the night ( see appendix D) .
At the beginning of the final treatment session, positive
demand instructions were given to the subjects:

"You

should now begin to experience improvements in your sleep"
(�orkovec et al., 1975).

Chapter IV
Results
Each subject's weekly mean latency to sleep onset
is depicted in figure 1 (see also appendices D & E) .

The

progressive relaxation condition consisted of subjects 1-J
while the stimulus control condition included subjects 4-6.
All subjects, excepting subject number one, showed stable
or increasing baseline behavior.

All three subjects in

the progressive relaxation condition showed improvement
beiow the thirty minute criterion level before the positive
demand period and can be said to have achieved a clinically
significant level of improvement.

Two of the three stimulus

c?ntrol subjects showed improvement beyond the thirty
minute criterion level.

Subject number four, however,

did not attain a significant level of improvement.
The weekly mean number of awakenings for each subject
is shown in table 1.

Each progressive relaxation sub.ject

showed progressively fewer awakenings once treatment had
begun.

Two of the stimulus control subjects did not

report awakenings on any night while subject number five's
mean number of awakenings stabilized du�ing the last
two weeks at a level lower than during the baseline period.
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0

0

0

0
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Chapter

V

Discussion
Results indicate that progressive relaxation training
may be a more effective treatment of insomnia than stimulus
control procedures.

Despite the counter demand instructions,

each progressive relaxation subject achieved a clinically
significant level of imp�ove
. ment. Inferences, however,
should not be drawn concerning subject number one's data
since

a

definite downward trend in mean latency to sleep

onset occurred during the baseline period.
Barlow (1976) have noted that because

a

Hersen and

decreasing baseline

shows a pattern of improvement before treatment has begun,
the treatment cannot be regarded as having caused any
further improvements.
Two of the three stimulus control subjects evidenced
clinically significant decreases in mean latency to sleep
onset.

The failure of subject number four to attain

success may have been due to her normal pattern .of behavior
prior to the experiment.

Interviewing indicated that her

daily routine included all but one of the stimulus control
conditions (never remain in bed for more than a few minutes
if unable to sleep) .

There are two possible reasons for

this subject's failure to improve.

First, the stimulus

control procedures may not have been sufficiently different
from her normal behavior to produce the desired impact
or effect.

Second, for this ·subject, insomnia may not

have been the result of environmental stimuli exerting

inadequate control over sleeping behavior, as has been
suggested (Bootzin, 1972).

In this case progressive relax

ation training may have been a more appropriate treatment .
Future research could investigate this issue by correlating
the success of stimulus control procedures with the number
of conditions of the stimulus control program which
already exist in the sub j ect's normal pattern of behavior.
If a correlation were· to be found the information would
b e of value to therapists who are in the process of deciding
on a treatment for insomni a .
The decrease i n the mean number o f awak enings by all
progressive relaxation subjects i s further evidence for
the efficacy of progressive relaxation training .

The data

from the stimulus control subj ects i s difficult to inter
pret.

Two of the subj ects did not experi ence awakenings.

Sub j ect numb er five did show a decrease before the positive
demand period (during week five) but no consistent pattern
had developed before that time.

These problems do not

allow any conclusions to be made as to the superiority of
either treatment.·
The results indicate that progr� ssive relaxation
training and stimulus control procedures are both effective
treatments for insomnia. Furthermore, that progressive
relaxation may be a superior treatment for insomnia

than

stimulus control procedures . Additi onal research is neces
sary in order to further evaluate this .issue however .
By using a multiple baseline technique, progressive relax-

· ation and stimulus control proc edures could b e compared .
Ranked pairs of subj ects could be ra�domly a ssigned to
one of the treatments .

I t w.ould be important to only allow

treatment to begin after a stable baseline had been demonstrated, however.

Another approach would be to compare the

treatments in a group comparison while including placebo
and no-treatment control groups
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APPEND!� A

Daily Sleep-Log
N AME :

DATE :

TIME TAKEN TO FALL ASLEEP :
NUMBER OF AWAKENI NGS :

l

I
.

I
.

�'

APPENDIX B

.
1'
'

Stimulus Control Procedures
Remember to fill out your sleep-log each morning as
soon as you wak e up.

The foll owing are the procedures

which are to be followed.
1.

Refrain from eating, watching TV , or reading while in
bed or in the bedroom.

2.

Go to bed only when feeling drowsy.

J.

Never remain in bed for more than a few minutes if
you are unable to sleep -- either initially upon going
to bed or after awak ening at night.

4.

Do not sleep in other parts of the house and do not
nap during the day.

5.

Arrange differentiating stimulus situations for sex
and sleeping (such as associating musi c , a candle,
or a small light with sexual encounters) .

6.

S e t your alarm and get up at about the same time each
morning.

'
.

'
I<

APPENDIX C

Relaxation Instructions
The following are the procedures for each muscle group

•

. Remember to do each one twice and to focus on the feel ings ,
when the muscles are· tensed and relaxed.
1.

Right hand and forearm:

2.

Right bicep :

J.

Left hand and forearm:

4.

Left b�cep :

5.

Forehead :

6.

Eyes and no se :

make a tight fist

push the elbow downward
make a tight fist

push the elbow down
Lift the eyebrows up
squint the eyes tightly and wrinkle up

the nose
Lower face :

bite the teeth together and pull back the

corners of the mouth
8.

Neck :

9.

Shoulders :

pull chin downward toward the chest
take a deep breath and hold it while tensing

these muscles and all foll owing muscle s .

Pull the

shoulder blades back and together
10.

Stomach :

make thes e muscles hard

11.

Right thigh :

12.

Right cal f :

pull toes back towards· your head

l J.

Right foot :

fan out the toes

14.

Left thigh :

counterpose the top and bottom muscles

15.

Left cal f :

pull toes back toward your head

16.

Left foo t :

fan out the toes

counterpose the top and bottom muscles
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