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CHAPTER I 

INTRODUCTION 

The general purpose of the present study was to 

investigate hypothesized therapeutic aspects of biofeedback 

relaxation techniques in controlling diastolic blood pressure 

There have been reports from the Far East for several 

hundred years of yogis who have been able to control bodily 

functions normally not under the control of the autonomic 

nervous system, such as heartbeat, body temperature, and 

amount of oxygen taken in. These early reports indicated 

the possibility of gaining voluntary control over internal 

bodily functions (Kamiya, Barber, DiCara, Miller, Shapiro, 

& Stoyva, 1971). However, these reports did not suggest 

techniques by which voluntary control could be taught to a 

sample of selected individuals. To be widely applied, some 

feasible techniques had to be developed for the control of 

internal bodily functions (Kamiya et al., 1971). 

The development of a technique to allow an individual 

to control internal bodily functions was based upon the 

need to feedback, or reinforce, the individual's internal 

response. Thus, the individual would learn when he was 

making a "correct" response. The underlying principle of 

such a technique would be operant reinforcement. Yet it 

has been traditionally assumed that reinforcement phenomena 



were restricted to motor, or operant, behaviors which act 

in some manner upon the external environment (Kimble, 1961). 

Kimble also related that it had been generally accepted that 

behaviors mediated by the autonomic nervous system (blood 

pressure, blood flow, heart rate, digestive functions, 

endocrine functions, etc.) were not subject to control by 

operant reinforcement. The reason for this idea was that 

such behaviors had no direct effect upon the environment. 

Consequently, it was assumed that autonomically-mediated 

behaviors could only be elicited and conditioned with a 

classical conditioning paradigm. However, recent studies 

have raised the possibility that many autonomically-mediated 

behaviors can be modified through appropriate operant con

ditioning procedures (see reviews by Katkin i Murray, 196 8; 

Kimmel, 1967; Miller, 1969). 

Kamiya et al. (1971) stated: 

The training method—variously called "instrumental 
conditioning," "operant conditioning," "biofeedback 
training," or sometimes just "feedback training"— 
is quite simple and is based on principles that are 
no different from other commonly used forms of train
ing. The only difference is that the present studies 
require the performance to be an internal physiological 
change, v/hereas operant conditioning as originally 
developed required an external act that "operated" 
on the external environment or at least was an exter
nally observable movement. 

Feedback techniques have been employed in the modi

fication of skin resistance, heart rate, skeletal muscle 

tension, vascular responses and blood pressure. These 



feedback procedures, which have involved operant modifi

cation of autonomically-mediated behaviors, have allowed 

subjects to control their autonomic responses by giving 

them information concerning changes in their responses. 

The feedback procedures allowed behaviors, normally below 

threshold levels of perception, to be modified by appro

priately programed techniques. These techniques have evolved 

into an area known as biofeedback. The biofeedback tech

niques have been established to monitor autonomically-

mediated behaviors and feedback to the subject the pattern 

of his behavior. 

Kamiya et al. (1971) outlined three requirements for 

the biofeedback training technique which, if followed, would 

seemingly make it a therapeutically useful learning procedure. 

First, the physiological function to be brought under control 

must be continuously monitored with sufficient sensitivity 

to detect moment-by-moment changes. Second, changes in the 

physiological measure need to be reflected immediately to 

the subject. The stimulus that reflected the physiological 

change in human subjects was usually a visual or auditory 

signal. This return of physiological information via an 

external pathway was the feature of these studies that was 

denoted by the term, feedback. Third, the subject must be 

motivated to learn. One effective motivator that was fre

quently used was a quantitative one, where the subject at 

certain intervals was informed of his performance. 



The focus of the review of literature has been on 

the area of biofeedback research, and more specifically on 

biofeedback research relating to control of blood pressure. 

Review of the Literature 

The studies in autonomic conditioning utilizing operant 

procedures by DiCara and Miller (DiCara, 1970; DiCara & 

Miller, 1968a; DiCara & Miller, 1968b; Miller, 1969) opened 

the area of biofeedback training. They have instrumentally 

conditioned heart rate increases and decreases, blood 

pressure increases and decreases, stomach contractions, 

intestinal motility, rate of urine formation in the kidney, 

and regional blood flow, using intracranial electrical 

stimulation as reinforcement with curarized rats. In one 

unreplicated experiment (DiCara & Miller, 1968b), rats were 

able to learn the specific response of increasing or 

decreasing the blood flow to one ear. These types of 

findings were significant because they showed that instru

mental control over autonomic functions could be achieved. 

Unfortunately the techniques used on animals were not 

practical for use with human subjects because of the 

physiological effects. The physiological effects were such 

that the subject was totally paralyzed with only the heart 

functioning. For a human subject this appeared to be only 

practical in a very controlled environment (Haynes, 1971). 



There have been biofeedback studies dealing with human 

research. These studies have been conducted in areas such 

as headaches (Budzynski & Stoyva, 1969; Budzynski, Stoyva, 

& Adler, 1970); bronchial asthma (Davis, 1972); and 

epileptic seizures (Sterman, 1972). The majority of 

recent research has dealt with cardiovascular problems, 

such as heart rate or blood pressure (Barber, DiCara, Kamiya, 

Miller, & Shapiro, 1971; Kamiya et al., 1971; Shapiro, 

Barber, DiCara, Kamiya, Miller, & Stoyva, 19 73; Stoyva, 

Barber, DiCara, Kamiya, Miller, & Shapiro, 1972). 

Essential Hypertension 

Essential hypertension has been defined as a psycho

physiological disorder characterized by elevated blood 

pressure in the absence of identified organic etiology. 

Thus, there is no known organic reason for the arteries 

to be experiencing increased pressure and causing elevated 

blood pressure (Groen et al., 1971). Although the exact 

cause of essential hypertension has remained unexplained, 

it is generally thought that reaction to stress plays a 

prominent part in its etiology. Moser and Goldman (1967) 

and Heine and Sainsbury (19 70) hypothesized that as the 

individual reacted to stress, or threats, his defense 

system became elevated, causing an elevation in the blood 

pressure. The prolonged elevation of the blood pressure 



finally caused the pressure to be reset at a permanently 

high level. 

When dealing with blood pressure two different types 

must be specified, systolic and diastolic. Systolic blood 

pressure is measured during the period of contraction of the 

heart. Diastolic blood pressure is measured during the 

period of dialation of the heart and is the more stable 

of the two. 

Moser and Goldman (196 7) have shown that normal blood 

pressure in a young age group, 18 to 35, varied between 80 

(systolic) and 50 (diastolic) mm Hg and 100/60 mm Hg. The 

mean systolic blood pressure in the Moser and Goldman 

population increased with age over a range of 18 to 79 

years. The m.ean diastolic blood pressure rose until 45 

to 54 years of age for men, and 55 to 64 years of age for 

women. Their findings indicated that an essential hyper

tensive male at age 45 would generally have a blood pres

sure of at least 150/95 mm Hg. Hypertension in the male 

was of greater significance than in the fem.ale, as male 

hypertensive patients had a higher incidence of cardiac 

failure. Moser and Goldman hypothesized that there were 

more than 20 million Americans suffering from essential 

hypertension. 



studies with Biofeedback and 
Control of Blood Pressure 

There have been a number of biofeedback studies com

pleted with human subjects who learned to control their 

blood pressure (Benson, Shapiro, Tursky, & Schwartz, 19 71; 

Brener & Kleinman, 19 70; Haynes, 1971; Kleinman, Goldman, 

Snow, Bidus, & Kovol, 19 73; Montgomery, Love, & Moeller, 

19 74; Patel & Datey, 19 74; Rasmussen, 19 72; Russ, 19 74; 

Schwartz, Shapiro, & Tursky, 19 71; Shapiro, Tursky, Gershan, 

& Stern, 1969; Shapiro, Schwartz, & Tursky, 19 72; Shapiro, 

Tursky, & Schwartz, 19 70; Tursky, Shapiro, & Schwartz, 19 72) 

The leaders in this area of biofeedback and blood 

pressure control have been Shapiro and his associates. 

They began their studies by monitoring systolic blood 

pressure (Benson et al., 1971; Shapiro et al., 1969; 

Shapiro et al., 1970; Tursky et al., 1972). They used 

specialized instrumentation which yielded continuous 

approximation of the systolic pressure. The instrumen

tation was set up to monitor Korotkoff sounds. A Korotkoff 

sound has been identified as the heart beat when forcing 

blood into the arteries. It is detected by placing a cuff 

over the brachial artery, Shapiro and associates studied 

the ability of their subjects to raise and lower their 

blood pressure. They also investigated whether blood 

pressure could be varied while heart rate remained constant. 
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The findings of their studies revealed several things: 

first, subjects who were reinforced for increasing response 

rate of a particular autonomic function showed an initial 

increase, and then either maintained their initial base line 

levels or showed a slight decline in rate for that autonomic 

function. Subjects reinforced when not responding showed 

a considerable lowering of activity. Second, the inter

action between the main treatment effect and trials and 

treatments was not significant, indicating that in this 

study there was no systematic relationship between heart 

rate and conditioned blood pressure changes. Third, these 

studies showed that systolic blood pressure can be modified 

by the use of external feedback and operant reinforcement. 

Shapiro and associates suggested that their techniques 

and apparatus could prove to be of value with essential 

hypertensive patients. Only the subjects used in the 

Benson et al. (1971) study were diagnosed as essential 

hypertensive. 

Studies have also been completed with biofeedback 

and diastolic blood pressure (Haynes, 1971; Love, Mont

gomery, & Moeller, 1974; Montgomery, Love, & Moeller, 1974; 

Patel & Datey, 19 74; Russ, 19 74; Shapiro, Schwartz, & 

Tursky, 1972). The Haynes and Shapiro et al. studies 

used procedures similar to those previously outlined 

for systolic studies. The remaining studies used various 
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electromyographic procedures. Electromyographic procedures 

were electronic instruments which when attached to certain 

muscles in the body monitored the tension within that muscle. 

This allowed for a precise indication when the muscles were 

relaxed (Green, Green, & Walters, 1970). Haynes in 1971 

reasoned that electromyographic feedback might perform more 

effectively as a method of modifying diastolic blood pres

sure than direct diastolic blood pressure feedback. As a 

part of his study he monitored blood volume, and found what 

he described as significant changes in diastolic blood pres

sure as a function of augmented sensory feedback of vasomotor 

responses, Haynes stated that it was possible that vasomotor 

feedback (or EMG feedback) might prove to be a more effective 

form of feedback than direct blood pressure feedback. 

Relaxation Techniques without Biofeedback 

The review of literature has indicated that two main 

forms of relaxation training without biofeedback have been 

developed. These techniques have been referred to as the 

Jacobson method and the Shultz and Luthe method. Both of 

these methods were reviewed as they have both been used 

with essential hypertension. 

Jacobson (1929), Wolpe and Lazarus (1966) and Lazarus 

(1971) have discussed relaxation techniques which were used 

without any biological feedback. They taught a technique 
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termed "differential relaxation," in which the subject was 

taught to relax progressively separate parts of the body. 

Jacobson claimed this technique was applicable to func

tional hypertension which has no organic basis. Functional 

hypertension has been defined by Jacobson as synonymous with 

essential hypertension. Jacobson reported blood pressure 

decreases when progressive relaxation was applied in cases 

of moderate essential hypertension. He suggested that his 

cases had proven that progressive relaxation could control 

muscle tension. Jacobson, Wolpe, and Lazarus had similar 

techniques. They controlled the relaxation by verbal 

suggestion and instruction. There were no external physio

logical controls. They made their evaluation by observations 

and subjective reports. 

Luthe (19 72) has described another form of relaxation 

training termed autogenic training. This training method 

was to a great extent based upon the work of J. H. Schultz. 

Schultz, in 1905, started to explore the therapeutic 

potentialities of hypnosis and various forms of suggestions. 

He developed six physiologically oriented steps—heaviness 

and warmth in the extremities, regulation of cardiac 

activity and respiration, abdominal warmth and cooling of 

the forehead—which became the core of autogenic training. 

Luthe explained autogenic training, or therapy, as: 

The term "autogenic" (self-generating) refers to two 
therapeutic aspects which distinguish this therapy 
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from other methods. From a psychophysiologic point 
of view, the term "autogenic" characterizes the 
therapeutic implications resulting from a self-induced 
psychophysiologic shift to a specific state (autogenic 
state) which facilitates autogenic (brain-directed, 
self-generating, self-regulatory) processes of self-
normalizing nature. In other words, autogenic train
ing and related autogenic approaches are designed to 
promote and to give specifically adapted support to 
those brain-directed self-regulatory (autogenic) 
mechanisms which normally participate in homeostatic, 
recuperative and self-normalizing processes. From a 
clinically very general point of view, the physio
logical and psychophysiological oriented effects of 
autogenic approaches may be considered as being 
diametrically opposed to changes elicited by stress, 
(p. 438) 

This method of autogenic therapy has been refined by 

Luthe, but the basic core as presented by Schultz remained. 

There were six standard exercises. The first exercise 

focused on the cultivation of heaviness in the limbs. The 

second exercise focused on the cultivation of warmth in 

the limbs. Both of these were physiologically linked with 

muscular relaxation and increased peripheral blood flow. 

The third exercise dealt with cardiac regulation, while 

the fourth exercise consisted of passive concentration on 

breathing. The fifth exercise had the subject cultivating 

feelings of warmth in his upper abdomen. The sixth exercise 

involved the cultivation of agreeable sensations of coolness 

in the forehead. Luthe has stated that not all of the exer

cises need to be used, nor do they need to be carried out 

in a set order. If possible, exercises one and two should 

be given first and then the order can be changed. 
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Luthe (196 3) has reviewed a number of studies which 

dealt with autogenic therapy and various illnesses, includ

ing essential hypertension. One study not using hyperten

sive patients was by Ambrose (1955) who treated patients 

with multiple sclerosis with the goal of increasing control 

over their bodily functioning. Employing autogenic tech

niques, he indicated that 6 of 10 patients reported consid

erable subjective improvement. The empirical data was not 

significant. The extent and duration of their improvement 

required a follow-up, but Ambrose felt that the noted 

improvement was of considerable importance. Another study 

was done by Marchand (1961). In this study it was demon

strated that the standard exercises and passive concentration 

on warmth in the liver area induce certain changes in the 

subject's blood sugar level. There were 24 subjects in the 

study. Pre treatment measures were taken of blood sugar and 

white cells, and then the persons went through autogenic 

training. During the first three standard exercises there 

was a slight increase of blood sugar. The fourth standard 

exercise coincided with a slight drop in blood sugar, which 

was followed by another slight increase during the fifth 

standard exercise. Subsequent passive concentration on 

warmth in the liver area was associated with a significant 

rise in blood sugar. The readings obtained after termina

tion of the exercises indicated a sharp drop of blood sugar 
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values, which, however, were slightly higher than the con

trol values determined before the start of training. V7hite 

cell counts during this study indicated that during the 

first four exercises there was a decrease, but this was 

reversed during the fifth and final exercises. Post read

ings corresponded to those taken prior to training. Luthe 

also reported on studies using autogenic training with 

respiratory problems, gastrointestinal tract problems, 

and disorders of the circulatory system. 

In the 19 6 3 article, Luthe also reported on a study 

he conducted with a group of essential hypertensive sub

jects. There were 79 subjects. They were given the six 

standard exercises for 6 to 8 weeks. He indicated that 37 

showed no improvement, 19 responded well, and in 29 others 

there was some definite imporvement. He did not give any 

exact figures, or indicate any levels of significance. 

Luthe (19 71) cited a study done by Klumbies and 

Eberhardt, who used autogenic training with a group of 26 

male hypertensive patients. The subjects learned all 

standard exercises and participated in periodic control 

sessions over a period of several months. Blood pressure 

readings were taken repeatedly before starting training and 

during subsequent control periods. The most significant 

decrease in systolic and diastolic readings occurred during 

the first month of training. Systole pressures showed the 



14 

greatest change, but both decreased on the average from 18 

mm Hg to 35 mm Hg. Klumbies and Eberhardt emphasized that 

treatment with antihypertensive drugs is less time consuming 

for both the therapist and the patient. However, in view 

of several factors, mainly the elimination of unfavorable 

side effects caused by these drugs, autogenic training would 

appear to be the more favorable approach. 

In these studies autogenic therapy was used as either 

an adjunctive measure or as a therapeutic mainstay. The 

evidence supported the hypothesis that autogenic therapy 

was an effective method of helping persons lower their 

blood pressure. 

The review of the literature did not reveal any study 

which had attempted to empirically determine if the Jacobson 

method or Luthe and Schultz's method was more therapeutic. 

This point does not appear to have been addressed or 

answered. 

Biofeedback Techniques and Relaxation 

There were several biofeedback techniques used in the 

studies reported in the literature, such as galvanic skin 

response (GSR); electroencepalogram (EEG); and electromyo-

graph (EMG), The technique focused on in the present review 

is EMG, since it appeared that EMG was the most appropriate 

instrument for determining when a person's muscles were 

relaxed and thus seemingly exerting less pressure on the 

arteries. 
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Budzynski, Stoyva, and Adler (19 70) showed that EMG 

techniques were successful in helping individuals control 

muscle contraction and tension headaches. They developed 

an EMG feedback device that provided the subject with 

immediate information concerning his level of muscle 

activity. The subject heard a tone through headphones; 

and as he relaxed the muscles being monitored, the tone 

decreased in frequency. A shaping procedure constituted 

an important part of this training technique. The shaping 

procedure took place in such a manner that as the subject 

became more proficient at relaxing, the task was made more 

difficult for him by turning up the gain control on the 

feedback loop. This meant that the subject had to increase 

his effort to relax, and thus relax more deeply before he 

could make the auditory signal decrease. This was a signif

icant study because Budzynski et al. indicated their results 

demonstrated that EMG training offered possibilities for 

other psychophysiological disorders besides simple muscle 

tension, such as tension headaches, ulcers or high blood 

pressure. 

Green, Walters, Green, and Murphy (1969) also discussed 

using EMG as a technique for muscle control. Their study 

attempted to determine the ability of normal subjects to 

lower muscle tension to extremely low levels. They found 

that some subjects were able to achieve intermittent 
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neuromuscular silence within 20 minutes. They also found 

that some subjects could maintain neuromuscular silence for 

30 minutes or more. Green et al, related that prior to this 

study they had been unable to get any subject to achieve 

neuromuscular silence. This study supported the findings 

of Budzynski et al, that EMG was quite suitable for use 

with various psychophysiological problems, mainly those 

problems that were concerned with muscular tension. 

A study which attempted to use EMG and relaxation 

techniques with tension headaches was carried out by 

Stoyva and Budzynski (1973). In this study, as in their 

1969 study, the authors used EMG feedback as the means 

for teaching the subject to relax. The results showed 

that, with training, a subject in the experimental group, 

with the EMG electrodes connected to the frontalis muscles, 

fell to less than 40% of baseline values. They found that 

as the relaxation training continued many subjects were 

able to alleviate stressful headaches without conscious' 

effort. They questioned the efficiency of relaxation 

training without physiological feedback and hypothesized 

that systematic muscle relaxation techniques were useful 

in lowering the arousal level in patients. For a hyper

tensive patient this would mean a lowering of the blood 

pressure. 
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Biofeedback Relaxation Techniques (EMG) 
with Essential Hypertensives' 

v/ Moeller and Love (19 73) attempted to develop a method 

to reduce arterial hypertension through muscular relaxation. 

Their question was, does arterial blood pressure decrease 

significantly after the subjects learn a program of relaxa

tion exercises? A probability level of ,10 was used as 

a judgment of statistical significance. There were a total 

of nine subjects in the study. The subjects were persons 

identified by their physicians, or by two blood pressure 

readings, as being essential hypertensive. The blood 

pressure cut-off was 140/90 mm Hg. All of the subjects 

were taking some type of antihypertensive medication. Since 

past research had indicated that significant decreases in 

blood pressure occur due to relaxation of the skeletal 

muscles during periodic practice sessions, Moeller and 

Love decided to use the autogenic relaxation training method, 

They initially taught the subject how to relax by use of 

the autogenic training method, and once a week for 17 weeks, 

they were given a feedback session of approximately 15 

minutes. The "pre" baseline blood pressure readings were 

two readings obtained prior to treatment, and the "post" 

measures were taken from the mean of each subject's systolic 

and diastolic blood pressure for the last 8 weeks of their 

study. There was no follow-up period. The results were a 

significant decrease in both systolic and diastolic blood 
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pressure. The author concluded that the system of relaxa

tion exercises used may prove to be effective as a means 

of lowering essential hypertension. 

Their study had several technical problems. The first 

technical problem was sample size. The initial sample was 

nine subjects, but at the end of the study there were only 

six subjects. The second technical problem was the defini

tion of hypertension. They defined a hypertensive patient 

as having blood pressure of 140/90 mm Hg. These readings 

have been shown to be the upper limits of the normal popula

tion (Moser & Goldman, 1967). The third technical problem 

was the selection procedure. The selection procedures were 

not well controlled. On six of the subjects the informa

tion concerning their hypertension was obtained from a 

physician, on the remaining three subjects the information 

was obtained from the patient. The fourth problem related 

to the lack of a control group. They made no effort to 

control for extraneous factors. The problems in experi

mental design made their findings to be of questionable 

value. The one finding which might have been useful was 

the fact that there were decreases in both systolic and 

diastolic blood pressure. 

Love, Montgomery, and Moeller (19 74) reported on several 

post hoc analyses of a series of studies they had done. This 

was done to determine the correlates of blood pressure 
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reduction. These analyses revealed a couple of important 

factors concerning EMG and relaxation training and the 

dynamics of blood pressure change. 

They hypothesized that in biofeedback training the 

individual first learns how to relax, and obtain a sense 

of relaxation, then begins to avoid tension in his everyday 

life. In turn this leads to a decrease in blood pressure. 

When the results of the data relating to this hypothesis 

were correlated they demonstrated that the highest correla

tion was between changes in systolic and diastolic blood 

pressure and EMG when systolic and diastolic readings were 

delayed two weeks from EMG readings. This means a reduction 

in EMG is most highly correlated with a two week later 

reduction in systolic and diastolic blood pressure. The 

correlation between EMG and systolic blood pressure delayed 

two weeks was .51 and between EMG and diastolic blood pres

sure was ,35. The overall relationship from the first 

session to the last session for EMG and systolic and dia

stolic blood pressure was an r of ,41 between the reduction 

of EMG and the reduction in systolic, a ,47 correlation 

between EMG and diastolic blood pressure, and a .64 corre

lation between changes in diastolic blood pressure and 

systolic blood pressure. They indicated these data tended 

to support their hypothesis. 
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The second factor they attempted to analyze was the 

relationship between pre blood pressure level and reduction 

in blood pressure due to relaxation training. A correlation 

was performed over level of blood pressure at the start of 

the training and the changes in blood pressure due to the 

treatment. The correlation between pre systolic levels 

and changes in systolic levels due to treatment was .66, 

and the correlation between pre diastolic levels and changes 

in diastolic levels was .64. This was taken to indicate 

that there was a strong relationship between pre training 

level of blood pressure and the amount of change. The 

amount of change varied a good deal from individual to 

individual. There was no attempt made to explain these 

findings. These figures did not show the strong relation

ships which the authors would have the reader believe, but 

they did indicate that there were interesting trends which 

needed further study. 

Montgomery, Love, and Moeller (19 74) conducted a 

study using a combination of EMG feedback and relaxation 

exercises. There were 27 subjects who received 16 weeks 

of EMG training in the laboratory for a half hour once 

or twice a week plus a series of autogenic relaxation 

exercises, which were practiced in the home. This procedure 

was similar to that used by Moeller and Love (1973). There 

were five experimenters in the study. An analysis of 
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covariance was performed to determine if this caused any 

significant difference. They reported that it did not. 

There was a control group of nine subjects who received 

two laboratory sessions with no feedback for a duration 

of four weeks. There were three treatment groups: T, = 

1 EMG/week and relaxation exercises (RE); T^ = 2 EMG's/week 

and RE; and T- = 2 EMG's/week and no RE. Their findings 

indicated that the subjects in all the treatment conditions 

experienced significantly (p = .05) greater decreases in 

systolic and diastolic blood pressure than the control 

group, but there was no significant difference in the 

subjects' blood pressure changes among the treatment con

ditions. The results showed a significant (£ = .05) 

decrease in both systolic and diastolic blood pressure in 

all treatment conditions. 

This study also had two problems which made the 

findings questionable. The first problem was that the con

trol group did not appear to have received adequate exposure 

in comparison to the treatment groups. The second problem 

was with the number of experimenters and how they might 

have influenced the nonspecific, nontreatment effects, or 

placebo effects. The five different experimenters seem

ingly would have to confound the results through these 

noncontrolled placebo effects. 

Russ (1974) studied the effect of two different feed

back paradigms on blood pressure levels of patients with 
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essential hypertension. The two feedback paradigms were 

autogenic relaxation training and EMG feedback, and direct 

blood pressure feedback. The study was carried out with 

eight essential hypertensive patients in the Jewish Hospital 

in St. Louis. The eight patients were randomly assigned to 

either of the two possible treatment groups. All patients 

were first seen in two base-line sessions for obtaining 

resting blood pressure and resting frontalis EMG, Five 

patients were then trained for two sessions in muscle 

relaxation techniques and then received an average of 

11 EMG audio feedback training sessions. Three patients 

were trained an average of 12 sessions during which they 

were given visual feedback for decreasing blood pressure 

levels. The results showed that relaxation training, with 

EMG assistance produced greater post-experimental diastolic 

pressure changes than did the direct blood pressure feedback. 

Russ indicated that these results were questionable as to 

their generalization of effects between the two paradigms. 

Several factors were left open to question. He did not 

mention whether the patients were on medication or not. 

There was no control group to allow for any determination 

of any placebo effects. Also, the treatment groups were 

not equal, either in size or duration of treatment. Finally, 

there was no follow-up discussed. 

Patel and Datey (1974) also conducted a relaxation 

study with hypertensive patients. The procedural details 
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and results were not fully presented. There were 32 

patients with essential hypertension who were given training 

in relaxation using biofeedback instruments. No mention 

was made concerning any additional relaxation training 

procedures. At the beginning of the study the subjects' 

diastolic blood pressures ranged from 85-115 mm Hg. All 

patiients except six were on some type of antihypertensive 

drugs. As a result of this therapy the authors reported 

a significant reduction in blood pressure in 76% of the 

patients. In 25% of the patients antihypertensive drugs 

could be discontinued altogether. Apart from the objective 

improvement, there was a substantial increase in the quality 

of life as reported by the patients. In their discussion, 

the authors failed to differentiate between the drug 

patients and the nondrug patients. This report was not very 

thorough and consequently could not be adequately evaluated. 

It did seem to provide additional evidence that biofeedback/ 

relaxation training can bring about decreases in a person's 

blood pressure. 

Kleinman et al. (1973, 19 74) conducted a study on the 

effects of biofeedback on the physiological and cognitive 

aspects of essential hypertension. The physiological aspect 

of this study was done with either blood pressure or EMG 

feedback to attempt to produce a sustained decrease in the 

hypertensive's systolic pressure. The cognitive aspect 
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of this study was carried out with the Reitan battery in an 

effort to determine if the hoped-for decreases in systolic 

pressure would be reflected in improved cognitive function

ing. The subjects were 14 male essential hypertensive 

patients at the Veterans Administration Hospital Outpatient 

Clinic in St. Louis, Missouri. The minimum blood pressure 

readings accepted into the study were 140/95 mm Hg. All 

subjects were administered the same treatment condition. 

The treatment was one to two hour blood pressure feedback 

training sessions for nine consecutive weeks. For blood 

pressure feedback they used the procedure developed by 

Shapiro and his associates. During the first, fifth, and 

ninth training sessions, they recorded EMG readings. They 

found significant (£ = .001) changes in systolic blood pres

sure within the training session, but between sessions sys

tolic pressure fell and then rose, while diastolic pressure 

fell and then leveled off. They stated that clinically 

significant decreases in systolic pressures were observed 

near the end of the study. These clinically significant 

systolic pressures decreased across sessions an average of 

9,5 mm Hg, Their results also indicated the EMG readings 

appeared to co-vary with systolic pressure. They stated 

that EMG appeared to parallel within session decreases in 

systolic pressure. They indicated that these results led 

them to decide to use EMG as the main feedback paradigm in 

future research. 
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Kleinman discussed two problems they encountered. 

First, they surmised that a relatively small number of 

training sessions spaced out over several weeks created 

conditions making the effects difficult to interpret. 

They hypothesized that a more concentrated training 

schedule as outlined by Benson et al. (19 71) might be more 

feasible. This study used a training schedule of 8-32 

daily sessions, five days per week. The second problem 

was the low motivation level of their subjects. The 

subjects did not seem to comprehend the dangers of hyper

tension, nor did they seem to care if they lowered their 

blood pressure. 

Clinical Application of Biofeedback 
with Essential HypertensioTT 

Shapiro and Schwartz (19 72) outlined what they saw 

as the future use of biofeedback with essential hypertension, 

They wrote: 

High blood pressure is the primary symptom in essential 
hypertension. If pressure levels can be reduced by 
operant conditioning techniques, then an alternative 
to pharmacologic and surgical means of lowering pres
sure can be made available. High blood pressure is 
also associated with increased risk of atherosclerosis, 
nephrosclerosis, coronary artery disease, and cerebral 
vascular accidents, and lowering blood pressure de
creases this risk, providing another incentive for 
developing behavioral work. This is derived in part 
from animal research showing that blood pressure 
changes can be controlled by means of operant condi
tioning. Normotensive human subjects can also learn 
to increase or decrease systolic and diastolic pres
sure by operant feedback methods. (p. 175) 
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Shapiro and Schwartz postulated that biofeedback 

results were promising, and encouraged more work be done 

outside of the laboratory. They suggested that diastolic 

pressure be monitored to determine if it can be reduced 

and maintained at a reduced level in a patient population 

with operant techniques. 

Schwartz (19 73) wrote that biofeedback should be 

viewed as but one approach to the treatment of the "total 

person," realizing that to "cure" a problem such as 

hypertension would require more than just the patient 

consciously attempting to lower his pressure. He indicated 

that teaching patients cognitive or somatic strategies, 

which can be used without feedback, could help them cope 

with everyday stresses. According to Schwartz, biofeedback 

has proved to serve an important function to signal both 

the therapist and the patient that the patient was cur

rently thinking, feeling, or doing specific things that 

are detrimental to his physical or emotional health. He 

stated: 

In the same way that a scale helps direct the 
therapist and his obese patient in learning how to 
reduce food consumption and/or increase exercises 
in order to control weight, biofeedback for visceral 
and neural disorders may be so employed as well. By 
means of immediate, augmented feedback (with its 
associated increased bodily awareness), the patient 
may be able to learn new ways of coping behaviorally 
with his environment, or he may be able to alter his 
life-style in such a way as to keep his physiological 
processes within safer limits. (pp. 672-673) 
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Schwartz also indicated there was a need to experi

mentally control for placebo variables. Placebo variables 

could only be evaluated by the use of appropriate control 

groups. These variables had to be dealt with since the 

possibility existed that they were a major contributing 

factor in the results obtained in biofeedback studies. 

Suggestibility 

Shapiro (19 71) has stated that study of the placebo 

effect provided an approach to the question of what was 

specific and nonspecific in psychotherapy. The placebo 

effect has functioned solely through a psychological 

mechanism, and thus has been difficult to measure accu

rately. In discussing placebo effects Shapiro mentioned 

several patient variables which might have contributed 

to the placebo effect. The first patient variable men

tioned was suggestibility. This information, along with 

Schwartz's comments in 19 73, made the area of suggesti

bility appear to be quite relevant to this study, since 

the purpose of this study was to attempt to determine the 

therapeutic feasibility of biofeedback training with a 

predetermined patient population. In order to adequately 

determine this, it was necessary to consider a placebo 

effect, and since the review had revealed only one biofeed

back study which had attempted to deal with the effect of 
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subject suggestibility upon final performance (Andreychuk 

& Skriver, 1974), this specific area was incorporated into 

this study in an effort to further evaluate the findings 

of Andreychuk and Skriver. 

f Suggestion has been defined as an idea which the 

individual accepts uncritically and which initiates appro

priate behavior (Heron, 1959). Hilgard (1965) discussed 

tests which attempted to measure the personality character

istic of suggestibility. He indicated that the tests which 

seemed to best measure suggestibility were hypnotic suscep

tibility instruments. He went further to discuss the 

general and specific factors entering into hypnotic suscep

tibility. Through factor analysis a primary general factor 

was found, and named primary suggestibility. Barber (1964) 

wrote that he considered hypnotic susceptibility and 

y suggestibility to be essentially the same characteristic. 

Graham, Kabler, and Graham (1962) conducted a study 

to investigate the physiological response to the suggestion 

of attitudes specific for hives and hypertension. This 

was designed to test a specificity-of-attitude hypothesis 

for psychosomatic disease proposed by Grace and Graham in 

1952. Grace and Graham proposed that certain bodily 

disease have specific attitudes and emotions as an integral 

part of their symptomatology. Graham et al. manipulated 

the attitude (the independent variable) by direct suggestion 
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under hypnosis while measurements were made of changes in 

their skin temperature and blood pressure (the dependent 

variables). Skin temperature was measured by GSR and blood 

pressure by an electronic monitor. The number was 20. 

The treatments were the presentation.of suggestions of 

attitudes specific to hives and essential hypertension. 

These suggestions were presented to the subjects while 

under hypnosis. During one session the subject received 

a suggestion specific to his illness and the next session 

the subject received a suggestion nonspecific to his ill

ness. This was continued for 40 sessions. Comparisons 

were made as to how the subject responded to the various 

specific and nonspecific suggestions. Graham et al. found 

that diastolic blood pressure could be altered by sugges

tions specific to hypertensive persons. Their results were 

not reported as being significant, nor did they report any 

follow-up. It was important that they could obtain desired 

directional alterations in blood pressure simply by means 

of suggestions. 

Barber (19 70) reviewed a number of studies done prior 

to 19 70 to determine physiological effects of hypnosis and 

suggestions. He discussed several studies which were done 

without hypnotic induction but with effects of suggestions 

during a waking treatment. It was found that many persons 

were able to accelerate or decelerate their heart rate 
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simply as a result of appropriate suggestions. As a general 

comment Barber stated that in many cases it was found that 

direct or indirect suggestions were often enough to produce 

results in the desired direction. In these studies there 

was no effort to make any differentiation between most 

suggestible and least suggestible persons. 

Andreychuk and skriver (19 74) dealt with the issue of 

the effect of subject suggestibility on the results of 

biofeedback studies. Their study was focused on persons 

with migraine headaches. In this study they explored the 

effects of subject suggestibility in response to three 

treatment procedures. The procedures were biofeedback for 

hand warming, biofeedback training for alpha enchancement, 

and training for self-hypnosis. These were all combined 

with autogenic relaxation procedures. Andreychuk and 

Skriver stated that they dealt with suggestibility because 

of the role of expectancy in its relation to the placebo 

effect. The role of expectancy here dealt with the 

subject's own expectations in the study. The Hypnotic 

Induction Profile, Eye-Roll Hand Leviation Method (HIP), 

which was developed by Spiegel and Bridger (1970), was 

given to each subject. This was an empirically derived 

scale which enabled the experimenter to obtain a quick 

estimate of hypnotic susceptibility. The scores from the 

HIP allowed the total of 2 8 subjects to be broken down into 
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two groups. There were 15 high suggestibles and 13 low 

suggestibles. These subjects were scattered across all 

three treatment groups. The mean percentage improvement 

scores for the high and low suggestible groups were 71.27% 

and 41, 39%, respectively. A test for independent samples 

derived a t of 2.05 which was significant beyond the .025 

level of confidence for a one-tail test. The high suggest

ible subjects as a group responded better to treatment, 

regardless of what it was, than did the low suggestible 

subjects. It might have been that highly suggestible 

subjects responded more favorably to a treatment because 

they had high expectations of obtaining relief. 

Critique of Literature 

The most salient factor evident in the review of 

literature was the lack of adequately controlled research 

with EMG and essential hypertensive patients. Of the 

studies reviewed, none of the researchers using a sample 

of a patient population followed adequate control group 

procedures. Also, none of the studies that used a hyper

tensive patient sample dealt with the factor that the 

patients were on antihypertensive drugs. This factor alone 

would appear to be a major confounding factor which would 

make their results subject to question. 

Blanchard and Young (19 73) conducted a review of the 

research in operant conditioning, or self-control, of blood 
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pressure. One of their primary criticisms of existing 

research was the lack of a "no-feedback control" group 

in order to evaluate the efficacy of various procedures 

over merely instructing subjects to lower their blood 

pressure. The second criticism was the small number of 

subjects in each study. The average number of subjects 

in the reviewed studies was 10. The third criticism was 

the fact that only the Benson et al. (19 71) study was done 

with a patient population. Another criticism of the 

reviewed studies, which was not brought out by Blanchard 

and Young, was the number of sessions. Only the Benson 

et al. (1971) study used more than two sessions. 

Blanchard and Young stated that research has shown 

that diastolic blood pressure can be altered, and that the 

changes showed some degree of stability after the feedback 

and reinforcement were no longer available. When referring 

to a degree of stability, they meant that the blood pressure 

had held near the normal range. This would have been near 

90 mm Hg or less. There was no indication as to how long 

the blood pressure was stable, but since none of the 

reviewed studies conducted a formal follow-up, the stability 

could not have been documented for a very long period. 

Since Blanchard and Young's review of the research, a 

couple of studies have been reported that used more training 

sessions. Montgomery et al. (19 74) used between 16 and 32 
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sessions, arranged with subjects receiving one or two 

sessions per week for 16 weeks. This variation in sessions 

had to be a confounding factor since the study did not seem 

to be specifically designed to have such variations. Russ 

(1974) used an average of 11 sessions per subject. This 

study also had a varying number of sessions for each 

subject. The design did not allow for this factor. 

Blanchard and Young (1974), in a reply to a comment 

on their previous review, stated that they had carried out 

an additional survey of the literature dealing with biofeed

back and essential hypertension. They indicated that in 

none of the studies were the methodology and results such 

that one could draw firm, logical conclusions about the 

efficacy of bi.ofeedback techniques with cardiovascular 

patients. Blanchard and Young wrote that the quality of 

the evidence was poor because of the lack of appropriate 

control conditions. 

From the review of the literature it appeared that 

Shapiro and his associates had provided ample evidence that 

a subject's blood pressure could be controlled by direct 

blood pressure feedback. The studies conducted by Love, 

Montgomery, and Moeller; Russ; Patel and Datey; and 

Kleinman et al. have seemingly supported the hypothesis 

that a person's blood pressure can be altered through EMG 

feedback and/or relaxation, although there were various 
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methodological problems with each study. The work of 

Jacobson and Luthe supported the hypothesis that a person's 

blood pressure can be affected by appropriate verbal re

laxation instructions. The study by Russ (1974) indicated 

there was reason to believe that EMG training might bring 

about greater diastolic pressure changes than direct blood 

pressure feedback. His results were limited in their 

generalization to other samples, but did give indication 

that a difference existed. The work of Kleinman et al. 

(1973) also indicated that EMG might offer a potential not 

realized in direct blood pressure feedback. The issue as 

to whether one paradigm was better than the other did not 

seem to have been resolved conclusively. The literature has 

given reason to believe that EMG and relaxation can help in 

controlling blood pressure. 

Statement of the Problem 

Budzynski and Stoyva (19 73) stated that a major reason 

they chose to work with EMG was the evidence from Jacobson, 

Schultz, and Luthe, and Wolpe attesting to the therapeutic 

usefulness of muscle relaxation in a variety of anxiety and 

stress-related disorders. They stated essentially the same 

thing as Schwartz (19 73) when explaining the role that 

biofeedback would play in relaxation training, that bio

feedback would serve as a more expeditious and accurate 

means of teaching relaxation. Biofeedback aided the 
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therapist and patient to help them know when the patient 

was reacting in such a manner as might lead to less physio

logical stress. Theoretically EMG has thus aided persons 

to learn to react in less stressful ways and learn to relax 

more efficiently, which for an essential hypertensive 

patient should have meant a decrease in blood pressure. 

It was for this reason, when combined with the research 

findings in the literature, that EMG was chosen for this 

study. 

Essential hypertension was chosen as the psychosomatic 

disorder for two reasons. The first was the report by 

Moser and Goldman (196 7) when they hypothesized the great 

incidence of essential hypertension in this country, and 

when they related the significance of the disorder in 

leading to cardiac failure. The second reason was the high 

incidence of the disorder reported by the physicians at the 

Temple Veterans Hospital, indicating that a subject popula

tion was available. 

Shapiro and Schwartz (1972) and Schwartz (1973) 

pointed out the need for adequately controlled research. 

Blanchard and Young (1973, 1974) also indicated what some 

of the research procedural problems have been with the 

research thus far. Based upon their reports it appeared 

that some modifications needed to be made in EMG research 

with essential hypertensive patients. 
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Based upon the literature, it appeared that EMG had 

possibilities as a treatment with essential hypertensive 

patients. Adequately controlled procedures needed to be 

studied to determine if EMG could be used therapeutically 

with a hypertensive patient population. None of the studies 

reviewed attempted to deal with the topic of antihyperten

sive drugs. In this study, the subjects were not taking 

any antihypertensive medications. This allowed for a study 

which was not confounded by drugs. This study also cor

rected the problem of a varying number of training sessions 

for different treatment conditions. All of the treatment 

conditions were carried out for the same period of time. 

It appeared in the literature that the number of subjects 

in the majority of studies had been quite small, averaging 

approximately 10. In this study the total number of subjects 

would be increased to approximately 30. Another factor not 

thoroughly considered in previous research is that of a 

follow-up on the treatment. Love et al. (19 74) did a post 

hoc study of their previous EMG study. They actually did 

not include a follow-up, but indicated that such a procedure 

would be necessary to determine the lasting effects of the 

treatment. Diastolic blood pressure needs to be specified 

as the dependent variable as it appears to be more stable 

than systolic blood pressure. 
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An additional factor which needed to be considered 

was the placebo effect. In considering this factor it ap

peared that a subject's suggestibility might be a very real 

dimension which has not been thoroughly investigated as a 

part of the placebo effect in biofeedback research. This 

aspect of this study would attempt to further investigate 

the results obtained by Andreychuk and Skriver (1974). It 

would appear that highly suggestible people would perform 

better on all treatments than the low suggestible people. 

The relaxation training appeared necessary as it has 

been shown in the work of Love and his associates that it 

can affect blood pressure levels. The autogenic method has 

seemingly been more appropriate for use with biofeedback 

since it uses more of a passive approach to relaxation than 

the differential approach which calls for tensing and relax

ing of muscles (Budzynski & Stoyva, 1973). 

If the experimental problems can be alleviated, and 

the placebo effects more clearly identified, this study 

should indicate more accurately the potential of EMG and/or 

relaxation training as a therapeutic technique with persons 

suffering from essential hypertension. Use of biofeedback 

techniques would eliminate the need for constant medication, 

and relieve the already oveirworked professionals by allowing 

technicians to handle the main portion of the therapy. 

The questions which served as the focus of the 

investigation are: 
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1. Does EMG training cause a significant decrease 

in diastolic blood pressure? 

2. Does autogenic relaxation training cause a 

significant decrease in diastolic blood pressure? 

3. Does any trend shown during the treatment period 

continue throughout the follow-up period? 

4. Does the high suggestible person experience a 

greater decrease in diastolic blood pressure 

than the low suggestible person? 



CHAPTER II 

METHODS AND PROCEDURES 

Selection of Subjects 

Subjects included 30 essential hypertensive males 

drawn from the Temple Veterans Administration Hospital 

inpatient medical services. Excessively obese, nonambu

latory and cardiac trauma patients were excluded from the 

study. Obesity was determined by using the weight stan

dards recommended by Metropolitan Life Insurance Company. 

Any person over 20 pounds above these standards was con

sidered obese. The age of the subjects ranged from 33 to 

59, with a median age of 52, The subjects were limited to 

males because essential hypertension has been shown to be 

more significant in males (Moser & Goldman, 1967), 

Essential hypertensive patients were those with a 

diagnosis of essential hypertension resulting from a 

medical record indicating a diastolic blood pressure of 

95 mm Hg, or above, in the absence of identified organic 

etiology. Patients with a nonmedicated resting diastolic 

blood pressure level below 95 mm. Hg, or above 120 mm Hg, 

were not included in the study. 

Design of the Study 

The completely randomized design as put forth by 

Kirk (196 8) was used in this study. There was one 

39 
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dependent variable, diastolic blood pressure. There were 

two treatment groups and a no-treatment control group. The 

subjects were randomly assigned to the treatment levels. 

The treatment levels being of equal interest, the same num

ber of subjects were randomly assigned to each level (Kirk, 

1968). The treatment conditions were: 

EMG feedback (T^). Subjects within this condition 

experienced EMG feedback. There was a 5-minute period of 

silence at the beginning and at the end of the session. 

After the initial period of silence the subjects were given 

the following instructions: 

During the next 30 minutes you are to try to relax. 
You will hear a tone which will vary with changes in 
your muscular tension. That is, if you are tense the 
tone will go up; if you are relaxed the tone will go 
down. Sit back in the chair and get comfortable. 
Any questions? Remember, your task is to make the 
tone go down. 

Subjects within this treatment were shaped as to their 

response to the EMG feedback. Initially they only had to 

relax a slight amount for the tone to go down. As the 

training progressed it took a deeper state of relaxation 

to make the tone go down. 

Autogenic training (T2). Subjects within this condi

tion experienced autogenic training. Luthe (1971) indicated 

that this training might possibly be effective in helping 

people control their blood pressure. The sessions were 
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similar to T, in the time sequencing. The instructions 

were: 

During the next 30 minutes you will receive some 
instructions explaining how.you might learn to relax 
more fully. Your task is to follow the instructions 
and relax. Any questions? Remember, just listen 
and relax. 

Following the instructions the siibjects were presented with 

taped procedures as to how to relax (see Appendix A). 

No treatment (T.). Subjects within this group received 

no treatment, but had their blood pressure monitored for 

the same period as T, and T^. The experimenter checked 

their blood pressure each day of the 10-day period between 

pre and post readings. Consequently, the subjects' exposure 

to the experimenter was basically the same. They remained 

in the hospital throughout their treatment period. 

Instrumentation 

The EMG instrument was the TECA, Model B, manufactured 

by TECA Corporation, White Plains, N.Y. This instrument 

was a part of the Temple VA inventory. 

The degree of suggestibility was determined by the 

Hypnotic Induction Profile, Eye-Roll Hand Leviation Method 

(HIP) which was developed by Spiegel and Bridger (1970). 

This empirically derived scale enabled an examiner to 

obtain a quick estimate of hypnotic susceptibility through 

a standardized induction procedure which took approximately 

10 to 15 minutes. The procedure allowed the examiner to 
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derive an objective profile score which ranged from 0 - 5 . 

This procedure was used by Andreychuk and Skriver (1974), 

and they made the assumption that the higher degree of 

hypnotic susceptibility the more'suggestible the subject 

would.be. The reverse of this was also assumed to be true. 

Andreychuk and Skriver reported that there was no published 

reliability data on this scale although evidence seemed to 

support a fairly high degree of inter-scorer reliability. 

The diastolic blood pressure readings were obtained 

through use of the standard cuff procedure. 

Procedures for Carrying Out the Study 

As hypertensive patients were identified by the hospital 

medical staff they were approached concerning participation 

in the study. If the patients agreed to participate, the 

next procedure was to have them sign release forms (see 

Appendix B). Prior to commencing treatment, the subjects 

received a short briefing on the medical implications of 

essential hypertension (see Appendix C). 

Initial baseline blood pressure readings were taken 

three times a day for a three day period. The pressure read

ings were taken by the experimenter, if at all possible, if 

this was not possible they were done by either the nursing 

Personal communication between Dr. Spiegel and 
Dr. Andreychuk, August, 19 73. 

http://would.be
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staff or the attending physician. This was done as a part 

of the patient's daily hospital routine. Prior to this 

time the patients were off any hypertensive medications. 

There were periodic checks by the physician to determine 

whether the patients could remain off medications. If 

during the treatment phase a patient was put on hypertension 

medication, he was dropped from the particular treatment 

condition, but was monitored for the remaining portion of 

the treatment period. 

Anti-anxiety medications, in particular Valium and 

Librium, were also monitored. It became apparent in the 

early stages of the study that these particular drugs could 

be potential complicating factors in the study. Since these 

medications were widely used within this particular medical 

setting it was decided that a procedure needed to be estab

lished to control for them. It was determined that if the 

patient came into the hospital on either Valium or Librium 

and met the other criteria for the study, including a 

diastolic blood pressure of 95 mm Hg or above, and it 

remained elevated throughout the baseline period, the 

person would be used as a subject. The amount of medi

cation remained constant through the duration of the treat

ment period and the post baseline period. This procedure 

was used in a study by Benson, Marzetta, Rosner, and 

Klemchuk (1974). 
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Prior to the treatment phase the HIP was administered, 

but was not scored until the treatment phase was over. 

The treatment phase began the•day following the com

pletion of the pre baseline readings. The treatment phase 

of the study lasted 10 days. 

The first treatment session for both groups began 

with the subjects being given the standard instructions. 

Then, for the subjects in T^, the EMG electrodes were 

placed on the frontalis muscles of the forehead. Budzynski 

and Stoyva (1973) stated this was the muscle of choice. 

They indicated that once subjects were able to master this 

difficult-to-relax muscle, they usually applied their newly 

acquired skill to other muscle groups which had not received 

specific feedback training. At the time the electrodes were 

placed, the subjects were given instructions to sit quietly. 

This period of silence was common to both groups. 

During the initial period of silence a blood pressure 

reading was taken by the experimenter. After approximately 

5 minutes the subjects were again given the standard in

structions as to what was required of them during the 

remaining portion of the session. The T, group began with 

an EMG sensitivity control setting of lOOOmv and as the 

subjects progressed in their ability to relax the sensi

tivity control setting was eventually set on 50mv, 

The Tp subjects began with tape #1, which included an 

introduction to the relaxation training. The autogenic 
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portion of the tape was repeated for 3 days, on the fourth 

treatment day tape #2 was begun, and on the eighth treatment 

day tape #3 was begun. This procedure was followed for all 

T^ subjects. These three tapes corresponded to the first 

two autogenic exercises, and to a combination of these 

exercises. 

Upon completion of the treatment the subjects were 

instructed to sit quietly for 5 minutes. During this time 

a blood pressure reading was taken. The total time of the 

training session was 30 minutes. After the tenth session 

was completed the post diastolic readings were taken three 

times per day for 2 days. These readings were taken by the 

experimenter. 

The treatment phase of the study was conducted in a 

noise controlled, air conditioned room. The subjects were 

seated in a strato-lounge chair in a supine position. The 

electrical equipment was placed behind a screen next to 

the subjects. The lighting was very dim. 

After the treatment phase the subjects were placed on 

outpatient status.. The subjects were followed by either 

the experimenter or the attending physician. The follow-up 

was scheduled at 30, 60, and 90 days. The follow-up 
« 

readings took a half-hour each time, with three readings 

taken during that time. The purpose of this phase was to 

attempt to assess the lasting effects of the treatments. 
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The cut-off level of significance for this study 

was ,05. 

Experimental Hypotheses 

The experimental hypotheses with which the present 

investigation was concerned were: 

Hypothesis 1: EMG training would result in a 

significant decrease in diastolic blood pressure 

from pre baseline to post baseline. 

Hypothesis 2: Autogenic relaxation training would 

result in a significant decrease in diastolic blood 

pressure from pre baseline to post baseline. 

Hypothesis 3; Any trend shown during the treatment 

period would continue during the follow-up period. 

Hypothesis 4; The high suggestible person would 

experience a greater decrease in diastolic blood 

pressure than the low suggestible person. 

Statistical Procedures 

The statistical procedures used to test the experimental 

hypotheses were: 

Hypothesis 1; The overall significance was determined 

by the Kruskal-Wallis one way analysis of variance. 

The significance of this particular hypothesis was 

determined by the Mann-Whitney U test. 

Hypothesis 2: The Mann-Whitney U test was used to 

determine the significance of this hypothesis. 
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Hypothesis 3: Percentage of change was tested by 

a chi square. 

Hypothesis 4: The same procedure used with Hypothesis 

3 was used here. 



CHAPTER III 

RESULTS 

The results of this investigation are presented in the 

order in which the hypotheses were stated in the previous 

chapter. There were a couple of additional areas analyzed 

and the results of these analyses are also presented. 

The data presented in Table 1 were the basic data of 

the study. As indicated in the table, only the medians of 

the pre and post baseline periods were used. This held 

true for the three follow-up periods also. The follow-up 

figures were the medians of three different diastolic 

readings during each follow-up period. 

In Figure 1 the medians for each group at the various 

stages of the study were transferred into graph form. This 

graphic display allowed for a clearer interpretation of the 

inter-group relationships existing throughout the study. 

The first test done with the data was a Kruskal-Wallis 

one-way analysis of variance, see Table 2. This was done 

in order to determine if the three independent samples were 

drawn from different populations. The initial analysis of 

variance was done with the medians of the pre baseline 

diastolic readings. The results of this test did not prove 

to be significant. This implied that at the beginning of 

the treatment there was no significant difference between 

48 
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TABLE 1. D i a s t o l i c Blood P r e s s u r e Readings of Each S u b j e c t 
i n t h e T h r e e E x p e r i m e n t a l Groups 

Group Subject# 

^ 1 
EMG 

Feedback 

Group Median 

Group Mean 

Group SD 

T 2 
Autogenic 
Training 

Group Median 

Group Mean 

Group SD 

1(V) 

2 

3 

4 

5 

6 

7(V) 

8 

9 

10 

K V ) 

2(V) 

3 

4 

5 

6 

7 

8 

9 

10 

Pre 

116 

96 

120 

98 

114 

100 

100 

95 

99 

112 

100 

105 

9.38 

100 

96 

98 

100 

115 

97 

98 

110 

96 

117 

99 

102.7 

8.1 

Post 

75 

86 ' 

90 

90 

95 

80 

89 

90 

95 

90 

90 

88 

6.25 

81 

89 

81 

84 

90 

90 

90 

91 

90 

90 

90 

87.6 

3.98 

Fo! 

1st 

80 

80 

90 

90 

90* 

94 

80 

108 

90* 

88* 

90 

89 

8.39 

86 

96 

108 

94 

92 

90 

86 

80* 

80** 

90 

90.2 

8.74 

L low-up 

2nd 

86 

90 

86 

92 

90 

92 

90 

100 

104 

98 

91 

92.8 

5.98 

86 

80 

98 

90 

84 

96 

92 

84 

78 

86 

87.6 

6.91 

3rd 

96 

80 

10 8 

90 

88 

— 

— 

100 

104 

96 

95.1 

9.79 

88 

80 

88 

88 

78 

92 

92 

94 

84 

88 

87.1 

5.49 

TEXAS TECH LIBRARY 
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TABLE l--Continued 

Group 

^ 3 
No 

T r e a t m e n t 

S u b j e c t * 

1 

2 

3 

4(L) 

5(V) 

6 

7 

8 

9 

10 (V) 

Group M e d i a n 

Group Mean 

Group SD 

P r e 

98 

110 

98 

120 

100 

104 

119 

95 

103 

110 

1 0 3 . 

1 0 5 . 

5 

7 

8 . 9 7 

Pn<=;-h 

84 

101 

110 

105 

105 

115 

91 

90 

109 

98 

103 

1 0 0 . 8 

9 , 9 5 

F o l l o w -

1 s t 

94 

78 

94 

106 

84* 

100* 

106 

102 

90 

94 

9 4 . 8 9 

9 . 7 

2nd 

102 

92 

94 

98 

78 

110 

108 

— 

88 

96 

9 6 . 

1 0 . 

•up 

3 

61 

3 r d 

82 

— 

96 

98 

90 

106 

— 

— 

90 

93 

9 3 . 7 

8 . 2 4 

Note: All readings are medians. 

(V) = Subject controlled on Valium throughout study. 

(L) = Subject controlled on Librium throughout study. 

*Subject on antihypertension medication throughout 
follow-up, 

**Subject on antihypertension medication at 1st 
follow-up only. 
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u 
o 
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Pre Post 1st 2nd 

Follow-up 

3rd 

Treatment Stages 

Fig, 1, Performance of groups: The group medians of 
the three groups throughout the experiment. 
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samples. Following this test another Kruskal-Wallis 

analysis of variance was done with the medians of the post 

baseline diastolic readings. This ,test proved to be signif

icant at the .01 level. This suggested that there was a 

significant difference between treatment groups after the 

treatment period was over. 

TABLE 2, Analysis of Pre and Post Diastolic Blood Pressure 
Readings as Determined by Kruskal-Wallis One-Way 
Analysis of Variance 

Comparison Results £ 

Pre Readings of all 3 Groups H = 1,16 n.s. 

Post Readings of all 3 Groups H = 10.77 .01 

Based upon the Kruskal-Wallis results on the post 

readings, it was decided that a Mann-Whitney U test needed 

to be computed to determine where the significance between 

post readings occurred, see Table 3. The basic purpose was 

to inspect the differences among the three groups. The 

first two groups to be compared were T, and T2. The differ

ence was not significant, thus implying that there was no 

significant deviation between the results of EMG training 

and autogenic training. The second comparison was done 

between T, and T-̂ . This comparison proved to be significant 
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at the ,01 level. The implication was that the results of 

EMG training differed significantly from the results of the 

no-treatment group. The final test conducted was between 

T^ and T^, and this was significant at the .01 level. This 

indicated there was a significant difference between the 

results of the autogenic training and the no-treatment group, 

TABLE 3, Mann-Whitney U Analysis of Relationships Between 
the Three Experimental Groups (Pre and Post) 

Comparison Pre £ Post £ 

T^ and T^ U = 44 n,s, U = 47.5 n.s. 

T^ and T^ U = 44.5 n.s. U = 14 .01 

T2 and T-̂  U = 37 n.s. U = 11.5 .01 

In an effort to determine more precisely where the 

post treatment significance was, a Sign Test was computed 

on each treatment group, see Table 4. The results of this 

test showed that T, and T2 both had significant (£ = .001) 

decreases in diastolic blood pressure from pre to post, 

but that T^ did not show a significant decrease, or 

increase, in diastolic blood pressure from pre to post. 
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TABLE 4. Significance of Change from Pre Readings for Each 
Experimental Group at Post, 1st, 2nd, and 3rd 
Follow-ups, as Determined by Sign Test 
(£ in parenthesis) 

Post 1st 2nd 3rd 
Group 

N/x N/x N/x N/x 

T^ 10/0(.001) 10/1(.01) 10/2(.05) 7/l(.06) 

T2 10/0(.001) 9/l(.02) 9/0(.002) 9/0(.002) 

T3 10/4(n.s.) 9/4(n.s.) 8/2(n.s.) 6/0(.01) 

N = total number of subjects in group, 

X = the number of subjects showing an increase in 
blood pressure. 

These results supported the first two hypotheses. 

Thus, not only was there a significant difference between 

the two treatment groups and the no-treatment group, but 

the difference was in the direction desired. The two 

treatment groups had shown significant decreases in 

diastolic blood pressure, but they had not proved to show 

significant differences between each other. 

The results of the follow-up period were analyzed in 

relation to pre diastolic readings, post diastolic readings 

and to the other follow-up periods. The data was similarly 

analyzed when the subjects on antihypertension medication 

were omitted. 
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The initial analyses were done with all the subjects. 

As shown in Table 4 there were a number of comparisons with 

the pre baseline readings which proved to be significant. 

The Sign Test was used to test the comparisons, and the 

results are shown as the number of fewer signs within the 

particular post period and follow-up periods. This data 

indicated that the post readings for T, and T2 were 

significantly different from the pre readings. T- had 

not significantly changed from pre to post. At the 1st 

follow-up period this trend continued with T, and T2 being 

significantly changed, and T^ not being significantly 

different. At the 2nd follow-up period T, and T2 continued 

to be significantly changed and T. was not significant. At 

the 3rd follow-up period T, tended to approach significance 

at .06, while T and T. were both significantly different. 

In every case the significance indicated that the particular 

treatment group had maintained a significantly lower dia

stolic blood pressure than had been recorded at the pre 

baseline period. 

A procedural explanation as to the manner in which 

this Sign Test was calculated should be added. The total 

N for each treatment group was computed using only those 

subjects whose diastolic blood pressure showed a plus or 

minus variation. If the subject showed no variation, then 

he was not used to arrive at the total N for that particular 
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group. The N has been included for each group at each 

stage of the study. 

The results of the analysis of change from post 

baseline blood pressure through the various follow-up 

periods is shown in Table 5. This data was analyzed in 

the same manner as previously outlined with pre baseline 

readings. The results were all nonsignificant except for 

T^ at the 2nd follow-up period; this was significant at .05. 

These results suggested that the subjects' diastolic blood 

pressures were beginning to show variability as the follow-up 

period progressed. There was not a significant trend in 

either a positive or negative direction. 

TABLE 5. Significance of Change from Post Readings for Each 
Experimental Group at 1st, 2nd, and 3rd Follow-ups, 
as Determined by Sign Test (p in parenthesis) 

Group 

^1 

^2 

^3 

1st 

N/x 

10/3(n.s,) 

9/3(n.s.) 

9/4(n.s.) 

2nd 

N/x 

10/2 (.05) 

9/4(n.s.) 

8/3(n.s. ) 

3rd 

N/x 

7/l(n.s.) 

9/3(n.s.) 

6/1(n.s,) 

N = total number of subjects in group. 

X = the number of subjects showing an increase in 
blood pressure. 
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The third analysis of the follow-up data was a compari

son between the three groups at each follow-up period, see 

Table 6. There was no significant difference between any 

of the groups at the 1st follow-up. The 2nd follow-up had 

only one significant difference, between T2 and T-. The 3rd 

follow-up period had two significant differences, T. and T2 

and T2 and T-̂ . This implied that T2 was somewhat different 

from T, and T^, 

TABLE 6. Comparison of Follow-up of Each Group 
(Mann-Whitney U) 

Result 

1 s t F o l l o w - u p 

T^ and T2 

T, a n d T^ 

T2 a n d T^ 

U = 40 

U = 28 

U = 2 9 . 5 

n , s . 

n , s . 

n . s . 

2nd Follow-up 

T and T2 

T^ and T^ 

T2 and T3 

U = 25 

U = 30 

U = 1 7 . 5 

n . s . 

n . s . 

. 0 5 

3rd Follow-up 

T^ and T2 U = 15 .05 

T^ and T^ U = 19.5 n.s. 

T2 and T3 U = 13 .01 
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The significance of change across the follow-up 

periods was also calculated minus those subjects put on 

antihypertension medication during the follow-up. There 

were three subjects in T^ who were put on medication before 

the 1st follow-up period and remained on them throughout 

the 90 days. In T2 there were two subjects on medication 

at the 30 day period, one of those was taken off medication 

before the 60 day follow-up, leaving one subject on medi

cation throughout the full 90 days. In T. there were two 

subjects on medication throughout the follow-up. 

The Sign Test was also used in this analysis. The 

results of the significance of change from pre baseline 

readings through the three follow-up periods are shown in 

Table 7. For T, the 1st and 2nd follow-up periods approached 

significance at the .05 level with a £ of .06. At the 3rd 

follow-up the T, group showed a significant change in the 

desired direction. The 1st follow-up of T2 also approached 

significance at the .05 level with a £ of .06. The 2nd and 

3rd follow-ups were significant at .004. For T^ the 1st 

and 2nd follow-ups were not significant; the 3rd follow-up 

approached significance at .05 with a £ of .06. 

Table 8 shows the results of the Sign Test of the post 

readings in comparison to the three follow-up periods with 

the subjects on antihypertension medication omitted. None 

of the results were significant at the .05 level; only two 

even approached significance. 
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TABLE 7. Significance of Change from Pre Readings for Each 
Experimental Group, Minus Subjects on Antihyper
tension Medication, at 1st, 2nd, and 3rd Follow-
ups, as Determined by Sign Test (£ in parenthesis) 

1st 2nd 3rd 
Group 

N/x N/x N/x 

T^ 7/l(.06) 7/l(,06) 5/0(,03) 

T2 7/l(.06) 7/0(.004) 7/0(.004) 

T3 7/3(n.s.) 6/2(n.s.) 4/0(.06) 

N = total number of subjects in group. 

X = the number of subjects showing an increase in 
blood pressure. 

TABLE 8. Significance of Change from Post Readings for Each 
Experimental Group, Minus Subjects on Antihyper
tension Medication, at 1st, 2nd, and 3rd Follow-
ups, as Determined by Sign Test (£ in parenthesis) 

1st 2nd 3rd 

Group 
N/x N/x N/x 

^1 

^2 

T 
^3 

7/3(n.s.) 7/l(,06) 5/l(n.s.) 

7/l(.06) 7/3(n.s.) 7/3(n.s.) 

7/3(n.s.) 6/2(n.s.) 4/0(.06) 

N = total number of subjects in group. 

X = the number of subjects showing an increase in 

blood pressure. 
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These analyses of the follow-up data indicated there 

was a difference in the number of significant changes 

depending on whether the subjects on antihypertension 

medication were considered, or not. If the subjects on 

medication were included there was a significant change 

in blood pressure of the subjects in both T and T2 when 

compared to their pre baseline readings. This was not true 

of the subjects in T^ until the time of the 3rd follow-up. 

In contrast, the comparison of the follow-up readings to 

the post baseline readings indicated that there was general

ly no significant change. The one significant change was 

probably a chance occurrence rather than a truly signifi

cant change. It also appeared that the treatment groups 

did not differ significantly between each other until the 

3rd follow-up. 

When the subjects on antihypertension medication were 

omitted from the analysis, the results were somewhat dif

ferent from the previous analysis. The comparison with 

pre baseline readings proved to have four less significant 

changes than in the previous comparisons. Only the 3rd 

follow-up of T, was significant. In T2 the 2nd and 3rd 

follow-ups were significant. None in T^ were significant. 

The results of the comparison of post baseline readings 

and follow-up showed no significant changes. Table 9 indi

cated only one significant difference between groups during 
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follow-up, and that was between T, and T^ at the 3rd 

follow-up period. This occurred at the same time T^ was 

significantly different from the pre baseline and T was 

also significantly different from pre readings. 

TABLE 9. Comparison of Follow-up of Each Group, Minus 
Subjects on Medication (Mann-Whitney U) 

Results 

1 s t F o l l o w - u p 

T^ and T2 U = J 6 n . s . 

T^ and T3 U = 16 n . s . 

T2 and T3 U = 20 n . s . 

2nd Follow-up 

T^ and T2 U = 21 n.s 

T^ and T^ U = 9 n.s 

T2 and T^ U = 9 n.s. 

3rd Follow-up 

Tĵ  and T2 U = 11 .05 

T^ and T3 U = 9 n.s. 

T2 and T3 U = 7 n.s. 
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Thus, it appeared that the third experimental hypoth

esis was partially supported. There were continued signif

icant decreases in diastolic blood pressure. The subjects 

in T2 appeared to have maintained their blood pressure at 

a lower level over a longer period than either other group. 

The HIP profiles were" scored after the subject com

pleted his treatment phase. The individual subject re

ceived a score based upon his tendency to respond to certain 

suggestions made to him. These scores fell within a range 

of 0 to 5. The criteria used by Andreychuk and Skriver 

(19 74) to determine high suggestibility and low suggestibil

ity were also used in this study. Any subject who received 

a score below 2 was considered as a low suggestible, and 

any subject who received a score from 2 to 5 was considered 

as a high suggestible. The results of the HIP scores 

across treatments are shown in Table 10. 

TABLE 10. Number of High and Low Suggestibles Across 
Treatments 

Group High Low 

T^ 4 6 

T2 6 4 

T3 3 7 
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In an effort to determine how the high and low 

suggestibiles did from pre to post across treatment condi

tions, the subjects' percentage of change was calculated 

and then compared with the high and low suggestibles. This 

was done by calculating the percentage of change and for 

each subject, and then listing the results in ascending 

order from highest percentage to lowest percentage. The 

median of the percentage of change was 12%. Any subject 

with a percentage higher than that was seen as having a 

High % of change and any person with a lower percentage 

had a Low %. Due to a tie score at the median there were 

two more Low % than High %. Table 11 indicates the results 

of the comparison of suggestibility with treatment change. 

TABLE 11. Comparison of Suggestibility with Treatment 
Change 

High % Low % 

High Suggestibility 6 

Low Suggestibility 8 

A chi-square was computed on the above figures and was 

not significant. This tended to imply that the suggesti

bility of a subject in comparison to his percentage of change 

was not a significant differentiating factor. In order to 
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further validate the suggestibility of a subject, the means 

of the percentage of change scores, see Table 12, were 

analyzed with a chi-square. The results of these computa

tions are shown in Table 13. None of the comparisons were 

significant. A Mann-Whitney U was then calculated on the 

percentage of change of the high suggestibiles versus the 

percentage of change of the low suggestibiles. This was 

not significant. The lack of significance of the chi-square 

and Mann-Whitney U supported the finding that a subject's 

suggestibility as determined by the HIP was not a factor in 

the final results of this study. JThus the fourth hypothesis 

was rejected. 

TABLE 12. Suggestibility Versus Percentage of Change 

High % of Change Low % of Change 

^1 

High Suggestibility 

Low Suggestibility 

T 
•^2 

High Suggestibility 

Low Suggestibility 

^3 

High Suggestibility 
Low Suggestibility 

X = 24.5 X = 6.5 
SD = 5.5 SD = 1.5 

X = 27.7 X = 8.3 
SD = 9.5 SD = 3.1 

X = 22.7 X = 7.3 
SD = 4.9 SD = . 47 

X = 18.3 X = 6 
SD = .94 SD = — 

X = 2 8 X = 5 . 5 
SD = — SD = ,5 

X = 14.5 X = 9.4 
SD = .5 SD = 3,1 
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TABLE 13, Chi-square Comparison of Suggestibility Versus 
Percentage of Change 

G r o u p 

^ 1 

^ 2 

^ 3 

Ch: L - s q u a r e 

0 , 0 5 

0 . 0 0 

3 . 8 1 

d f 

1 

1 

1 

E 

n . s . 

n . s . 

n . s . 

Another factor considered was the correlation of age 

of the siibjects in relation to the pre, post, and follow-up 

diastolic readings. Table 14 shows the results of the 

Spearman Rank Correlations. Table 15 shows the results of 

the correlations between age and percentage of change in 

each group. None of the correlations v/ere significant, 

indicating that age was not a factor affecting the results 

of the study. 

One of the primary factors in this study was anti

hypertension medications. The decision had been made 

a priori that once a subject was put on an antihypertension 

medication he would be removed from the study but would 

continue to be monitored. There were only four such cases. 

When the four cases were compared to the two treatment 

groups with a Mann-V7hitney U test, the results were not 

significant. This would tend to indicate that those 

subjects put on medication did not experience a significantly 
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greater decrease in blood pressure than did the subjects 

in the experimental treatment groups. 

TABLE 14, Results of Spearman Rank Correlation with Age 
and Treatment Performance 

Group 

^1 

^2 

^3 

Comparison 

Pre 

Post 

1st 

2nd 

3rd 

Pre 

Post 

1st 

2nd 

3rd 

Pre 

Post 

1st 

2nd 

3rd 

N 

10 

10 

10 

10 

' 10 

10 

10 

9 

9 

9 

10 

10 

8 

8 

6 

R 

,236 

,206 

-,133 

,030 

,000 

-, 388 

,091 

,133 

,108 

.042 

.208 

.342 

.547 

-.678 

-.400 

E 

n. 

n. 

n. 

n. 

n. 

n. 

n. 

n. 

n. 

n. 

n. 

n. 

n, 

n 

n 

» 

s. 

s. 

s. 

s. 

s. 

s. 

s. 

s. 

,s. 

, s. 

.s. 

.s. 

.s. 

.s. 

.s. 
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TABLE 15. Results of Spearman Rank Correlation with Age 
and Percentage of Change 

Group !1 5. E 

T^ 10 

T2 10 

T3 10 

,055 

- , 3 6 4 

- . 3 8 3 

n . s . 

n . s . 

n . s . 

Anti-anxiety medications were also monitored. There 

were two subjects in T^, two in T2, and three in T3 who 

entered the treatment period on either Valium or Librium 

and remained on a constant dosage of 5 mg throughout the 

treatment and follow-up phases. This data was reflected 

in Table 1. A comparison was made between the subjects in 

T, and T^ who were on either Valium or Librium and the 

remaining subjects in those groups. This was done at each 

stage of the experiment. The same procedure was done with 

the subjects in T- who were on drugs and the remaining 

subjects in T3. This was done in order to determine if the 

addition of the anti-anxiety medication to the treatment 

procedures would have an effect on the final results. The 

results have been included in Table 16. These results 

indicated that the subjects in T^ and T2 who were on anti

anxiety medications were significantly different from their 

peers at the post treatment phase. Also, in T^ the subjects 
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on medication were significantly different from their peers 

at the 2nd stage of the follow-up. From the data in Table 1 

and that in Table 16, it appeared that these seven subjects 

had significantly lower diastolic blood pressure than their 

peers. 

TABLE 16. Mann-Whitney Comparisons of Persons on Valium or 
Librium with Remaining Members of the Treatment 
Groups 

Group 

•^1 

^2 

^3 

Treatment Phase 

Pre 

Post 

1st 

2nd 

3rd 

Pre 

Post 

1st 

2nd 

3rd 

Pre 

Post 

1st 

2nd 

3rd 

U 

15 

5 

9 

3 

5 

16 

5 

11 

11 

10 

6 

11 

8 

4 

4 

E 

n. s. 

.04 

n.s. 

.01 

n. s. 

n.s. 

.04 

n.s. 

n.s. 

n. s. 

n. s. 

n,s. 

n. s. 

n. s. 

n. s. 



CHAPTER IV 

DISCUSSION 

The results of this study tended to further substan

tiate much of the existing work with biofeedback and 

autogenic therapy and essential hypertension. This study 

also added some new information through the follow-up phase 

which had not been thoroughly documented before. The role 

of suggestibility was not supported, but there may have been 

some valuable information gathered. 

The initial EMG (T^) results corroborated the findings 

of Montgomery et al. (1974), Russ (1974), Patel and Datey 

(1974), and Love et al. (1974). These studies indicated 

that EMG feedback as a relaxation exercise could reduce 

diastolic blood pressure. The present study showed that 

these particular essential hypertensive patients, not on 

antihypertensive medications, reduced their diastolic blood 

pressure significantly from pre baseline to post baseline. 

This supported the fact that biofeedback relaxation training 

can result in a reduction of diastolic blood pressure in 

essential hypertensive patients. 

Luthe (1963, 19 71) maintained that autogenic training 

could have a normalizing effect on essential hypertension. 

This was partially supported by Moeller and Love (1973) 

when they used a modified autogenic technique along with 

69 
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EMG feedback to produce significant decreases in diastolic 

blood pressure. The results of the present study supported 

Luthe's hypothesis, as there was a significant decrease in 

the diastolic readings of the subjects in T2 from pre base

line to post baseline. These findings were not confounded 

by anothertreatment modality, nor by antihypertensive 

medications. Thus it appeared that the results were fairly 

accurate. 

In comparing all three groups to each other at the 

post treatment period, it became evident that both EMG and 

autogenic training were significantly different from the 

no-treatment group. This tended to minimize the effect of 

the hospital setting, although not totally eliminating that 

variable. Schwartz and Shapiro (1973) briefly dealt with 

the concern of essential hypertension being related to a 

tension situation. They indicated it was helpful to get a 

person out of a tension situation in order to see a change 

in blood pressure. Although the subjects in this study 

were away from the home environment, which may or may not 

have been a tension producing situation, they were in a 

hospital environment which can be anxiety provoking. This 

factor of being away from a tension environment was possibly 

present in the six T-. subjects who experienced a decrease 

over the 10 days; regardless, the overall T- group was not 

able to show a significant decrease, thus suggesting that 
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the setting variable was not the primary cause of the 

decreases shown in T and T^. 

Table 3 indicated that T^ and T2 did not differ 

significantly from each other. This corresponded with the 

findings of Montgomery et al. (1974), in that they found no 

significant difference between their various biofeedback 

and relaxation procedures. This lack of a significant 

difference between the two alternative relaxation approaches 

of this study was a finding about which Blanchard and Young 

(1974) had raised a question. They suggested that bio

feedback procedures may be only elaborate methods for 

teaching relaxation. Coursey (19 74) wrote that EMG probably 

has some specific effects for which it should be used, but 

that it had not empirically established itself over the other 

relaxation techniques. This study supported the hypothesis 

that EMG relaxation can produce significant decreases in 

blood pressure, but that it was not empirically superior 

to verbal relaxation instructions. 

The results of the follow-up indicated that anti

hypertensive medications did have an effect on the con

tinuation of progress made during the treatment period. 

The data shown in Table 4 and Table 7 were revealing 

wherein they reflected complete changes in significance 

level for T, and T2, and in one case for T3. With the 

subjects on medication omitted, T, changed from being 
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significant at the 1st and 2nd follow-up periods, to 

only approaching significance at those periods. The 3rd 

follow-up had not been significant when every subject was 

considered, but when the subjects on medication were dropped 

and the ones lost through attrition were dropped, there was 

a significant difference. This appeared to possibly be a 

reflection of the statistical procedure used, rather than 

a significant improvement of the T, subjects' blood pressure, 

The T2 group had a change in levels of significance, but 

only the 1st follow-up period was not significant when the 

subjects on medication were omitted. The 1st period was 

marginally significant. Thus, the T2 group did appear to 

have a carry over from the treatment phase. This carry 

over appeared to be more significant than the other two 

groups when considering change over time, but not in rela

tionship to each other except at the 3rd follow-up period. 

At that time T2 was significantly different from T^, The 

reasons for this are somewhat unclear, but one factor could 

be the loss of five subjects in T, as compared to the loss 

of only three in T^ at this particular period. When dealing 

with small samples the loss of one or two subjects can make 

a significant statistical difference (Seigel, 1956), This 

could be a partial explanation; another reason might have 

been that the subjects in T, who were able to maintain a 

lower blood pressure were the ones included at the 3rd 
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period, and the ones who were not maintaining a lowered 

blood pressure had dropped out. This would have accounted 

for the significant change over time, and might have made 

those five subjects as a group appear different from the 

seven subjects making up the T3 group. The fact remained 

that autogenic training was able to show longer lasting 

significant effects than was EMG biofeedback training. 

The temporal findings suggested that a hypothesis held 

by Budzynski (1973), Schwartz (1973), Schwartz and Shapiro 

(1973), and Hendrix and Meyer (1974) has some validity. They 

have written that for biofeedback treatm.ent to be conceptu

alized in its proper perspective it must be seen as but one 

possible procedure in therapy, or as possibly a part of a 

multi-treatment process. Schwartz even suggested the devel

opment of portable home feedback devices coupled with other 

treatment procedures. Regardless of what might be used, 

it has been indicated that some technique is needed to help 

the subject maintain whatever progress he made during his 

initial treatment. The results of the autogenic training 

lent some support to this idea. The T2 subjects received 

phrases they could use to help them relax and thus decrease 

their blood pressure. These phrases were such that they 

could use them very easily in their daily routine outside 

of the hospital. There was some indication that several 

of the subjects were trying to do just that. Luthe (1971) 
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had indicated that autogenic training could possibly help 

keep blood pressure down over an extended period, and the 

present study supported that statement as far as this 

particular population was concerned. 

B-udzynski (1973) and Hendrix and Meyer (1974) suggested 

that a combination of biofeedback and another relaxation 

training method, i.e., autogenic training, transcendental 

meditation, or Jacobson's progressive relaxation, might be 

the appropriate course of treatment. This study did not 

deal with the combination of modalities, but this should 

be studied with a patient population, as it appears to be 

potentially a very successful method. This combination of 

m.odalities would seemingly allow for a quicker, more thorough 

learning of the relaxation process than either modality by 

itself. The biofeedback procedures would give the person 

the ability to detect the state of well-beingness in the 

body, whereas autogenic training, or one of the other train

ing methods, would give a person the ability to practice 

procedures which would insure their well-being. - The com

bination of procedures would also allow for more self-

awareness and more self-control. The strength of the 

biofeedback is that it allov/s for more rapid and deeper 

self-awareness. The strength of autogenic training is that 

it allows the person to move away from being controlled by 

a machine to controlling himself. This autonomy could be 

attained more efficiently by using both modalities. 
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The clinical aspect of this study showed both EMG and 

autogenic training were able to bring about decreases in 

blood pressure from an unacceptably high level to levels 

more within the normal range. This continued to be the 

situation during the follow-up period for the majority of 

the subjects. Even the no-treatment group had six subjects 

who experienced decreases in blood pressure after 10 days, 

and several who continued to have lower blood pressures 

throughout the follow-up. These results raised the question 

of the degree of hypertension present in some subjects. 

Barber (19 74) distinguished between two types, or degrees, 

of essential hypertension, labile and sustained. Labile 

hypertension was related to a stressful environment and 

fluctuated with the amount of stress. Sustained hyper

tension was of a more chronic nature and did not react 

readily to slight changes in stress. This study did not 

delve into the types of essential hypertension and their 

effects upon task performance, but the results seemed to 

indicate that such information might help explain the 

improvement of various subjects, whether in T-. or either 

of the other groups. 

A problem encountered in this study that has been 

noted before by Kleinman et al. (1973), Schwartz (1973), 

Budzynski (1973), and Hendrix and Meyer (1974) was that of 

motivation of the subject to decrease his blood pressure. 
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In this study an effort was made to give the subjects a 

brief statement about the dangers of high blood pressure, 

with the hope that this awareness might make all of the 

subjects more motivated to make some changes which would 

result in a decrease in blood pressure. Also, the physi

cians discussed the medical implications with each subject 

sometime prior to his discharge. Even so, there was the 

tendency in a majority of the subjects to not follow through 

with their training as shown by the fact that their blood 

pressures began to rise above their post treatment levels. 

A procedure which might have been used to address 

this problem, and should probably be tried in future 

research, is a weaning period. During this follow-up 

time the subject would initially be brought back for weekly 

sessions, and then depending on his progress, the interval 

between visits would be made longer. This would help keep 

the subject aware of his need to continue his newly acquired 

relaxation skills, and hopefully would help in his level of 

motivation. 

This problem of motivation deals directly with another 

area which Barber (19 74) discussed as to what extent are 

the results of biofeedback, hypnosis and/or autogenic 

training attributable to the specific training or to the 

other factors, i.e., motivation, instructions, suggesti

bility, response sets, etc. This study attempted to deal 



77 

with one of these variables, suggestibility, and to follow 

up on the work of Andreychuk and Skriver (19 74) in this 

area. The results of this study showed no significant 

relationship between decreased blood pressure and a subject's 

suggestibility. This did not support the findings of 

Andreychuk and Skriver when they found a significant rela

tionship between suggestibility and the ability to reduce 

headaches. A problem in this area might have been the 

basic instrument, the HIP scale. The ambiguities of the 

instrument left the findings open to question, thus, another 

study would seem appropriate using one of the more empirical 

scales. 

The topic of medications in this study was very 

important. Generally, the results were such that anti

hypertension medication was not used during the follow-up 

period. In the seven cases which had antihypertension 

medications prescribed during the follow-up, six of those 

cases were the responsibility of one physician. This 

physician appeared to feel that in his judgment the sub

jects needed to be on some type of antihypertension 

medication. The one case in which the medication was 

discontinued after the 1st follow-up period was the 

responsibility of another physician. Another area dealing 

with medications was the controlled dosage of anti-anxiety 

medications, Valium or Librium, in seven subjects. 
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Interestingly, none of these seven subjects overlapped with 

the seven subjects put on antihypertension medication during 

the follow-up. The results of the comparisons between 

subjects on anti-anxiety medication and their peers were 

somewhat revealing. It appeared that the combination of 

anti-anxiety medication and relaxation training, either 

biofeedback or autogenic training, resulted in generally 

lower diastolic blood pressure at the end of the treatment 

period. Since each one of these subjects had been on the 

medication prior to treatment, and had an established high 

diastolic blood pressure, the results lent further support 

to the idea that relaxation training can help reduce high 

blood pressure. This area does not appear to have been 

examined previously, but should be investigated further. 

It may be that the combination of anti-anxiety medication 

and relaxation training could do even more to reduce high 

blood pressure than either alone. 

An effort was made to determine if there was a corre

lation between the age of the subject and his change in 

blood pressure. The results indicated there were no 

significant correlations, thus suggesting that throughout 

this particular study age was not a factor in level of 

blood pressure, nor in relation to percentage of change 

over time. This also led to the hypothesis that for the 

subjects of this study age was not a factor in whether or 
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not they could lower their diastolic blood pressure to an 

acceptable level. This topic had not been dealt with in 

previous biofeedback literature, so that no comparisons 

were available. This finding was somewhat unexpectied as 

one would have thought that the older a person, and thus 

the possibility that the person might have had elevated 

blood pressure for a longer period of time, the harder it 

would have been to reduce his blood pressure. This did 

not appear to have been the situation in this study. 

Future research should look into the area of comparing 

combined modalities to determine if one multi-modality is 

superior to another in working to decrease blood pressure 

in essential hypertensive patients. This type of study 

could build upon the work of Love and his associates, who 

have used a variation of autogenic training in conjunction 

with biofeedback, and Patel (19 73) who used yoga and bio

feedback with essential hypertensives. This does appear 

to be an area which has not been dealt with. 

The motivation problem also needs to be researched 

further. It appears that a study of some basic personality 

variables of essential hypertensive patients would be help

ful in grasping a method of dealing with the lack of moti

vation in this population. Hendrix and Meyer (19 74) see 

this area as in need of much research. It would seem that 

something needs to be done to involve the patient more 
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with his treatment, and then help him continue that involve

ment until such time as some basic changes have been made. 

The previously mentioned weaning period could possibly be 

a part of this treatment approach. Luthe (196 3) has 

indicated that the method of involving the subject through 

a longer period of treatment, or training, might overcome 

the lack of motivation. He has advocated training of a 

year or more, with the idea that it takes that long to get 

the person to the point where motivation is no longer a 

problem. By this time the person had probably changed 

his life style, thus motivation to'work on the task might 

not be a problem. There was the concern of how to get the 

person to continue training for that long, and no real 

answers have been offered. 

This study attempted to look at the area of age in 

relation to decreases in blood pressure. Future inquiries 

should also be made into the roles of socioeconomic status, 

family problems, and intelligence. When seen in its proper 

perspective biofeedback deals with the total person, thus, 

the total person and his response to biofeedback should be 

researched more fully. 

Barber (1974) raised the question of varying types of 

biofeedback in accordance with type of essential hyper

tension, labile or sustained. This dichotomy was not 

considered in the present study, but appears to be a 
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factor which should be investigated. This factor would 

seem to be quite appropriate for the type of population 

used in this study, with a focus on various types of 

feedback to determine which have a longer lasting effect. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

This study investigated the hypothesized therapeutic 

aspects of biofeedback relaxation techniques in relation 

to those of the autogenic training method in helping 

control diastolic blood pressure in an essential hyper

tensive patient population. There were two treatment 

groups and one no-treatment group, with 10 subjects in 

each group. The first treatment group received EMG 

feedback in order to help them learn to relax, and the 

second treatment group received autogenic training in 

order to help them learn to relax. The no-treatment group 

received no training for relaxation. The hypotheses were 

that relaxation training would in-turn help a hypertensive 

person bring down his diastolic blood pressure. In addition, 

the subjects were followed for a period of 90 days after 

the treatment to determine if there were lasting effects 

of the treatment phase. The subjects of this study were 

off of hypertension medications and were monitored for their 

dosage of anti-anxiety medications, specifically Valium and 

Librium. 

Another area was investigated in relation to the 

subject's performance on the task, and that was the area 

of suggestibility. It was hypothesized that a highly 

82 
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suggestibile person would respond to the task with a greater 

change in diastolic blood pressure than would a low sug

gestible person. This was done by administering the 

Hypnotic Induction Profile (HIP) prior to treatment, and 

then scoring it to determine whether the person was a High 

or Low suggestible. These results were then compared to 

the performance of the subjects throughout the post and 

follow-up periods. 

The age of the subjects was compared to the diastolic 

blood pressure levels throughout the study. This was done 

to determine if age was a factor in any stage of the study. 

The post treatment results indicated that EMG training 

and autogenic training both brought about significantly 

different diastolic blood pressures than the no-treatment 

group. All subjects in the two treatment groups experienced 

decreases in their diastolic blood pressure, whereas only 

six of the no-treatment group decreased. 

The results of the follow-up suggested that autogenic 

training had a statistically more significant effect than 

did EMG or no-treatment, if the subjects on medication were 

omitted. This seemed to be the truest indicator of lasting 

effects, since there were no confounding antihypertension 

medications. Clinically both treatment groups appeared 

significant as both treatments resulted in decreases in 

diastolic blood pressure from unacceptable levels to normal 
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levels. Even the no-treatment group had six subjects who 

experienced a decrease in their diastolic readings. Thus, 

the results of this study implied that for this particular 

subject sample the treatments were able to help them de

crease their blood pressure. This study also showed that 

for some patients just coming into the hospital was enough 

to help them decrease their blood pressure. 

The question of types of hypertension, labile or 

sustained, seemed appropriate at this point. The results 

suggested that this dichothomy might have been a factor in 

this study. This was not a part of the present study, but 

should be investigated in future research. 

Suggestibility did not appear to be a factor in this 

study. The results were not significant, and no real 

trends were noticeable. A question was raised as to whether 

this was partly due to the instrument used; it was suggested 

that possibly a more objective instrument might be used in 

further research. 

Also, age did not appear to be a factor in this study. 

There was no correlation between age and performance on the 

task. 

Overall this study did suggest that EMG and autogenic 

relaxation training could result in decreased diastolic 

blood pressure in an essential hypertensive patient popu

lation. The results implied that EMG biofeedback was not 
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the ultimate treatment modality, but that it does have 

potential if used in a more limited role, such as helping 

a person learn to relax in the initial stages of a multi-

modality relaxation training program. Also, this study 

led to some interesting speculation concerning the long 

term effects of behavioral training for essential hyper

tensive patients. In this sample it was observed that all 

of the subjects who came back for the 9 0 day follow-up were 

able to keep their blood pressure below what it had been 

prior to treatment. This would suggest that periodic 

follow-up training might help them maintain more normal 

blood pressure indefinitely. 

More research is needed in this area, not only in 

long term follow-up, but in how to get the patient more 

motivated to pay attention to his high blood pressure, in 

several personality variables, and also in the role that 

different types of hypertension plays in affecting final 

results. Finally, future research should look more fully 

at the effects of various combinations of relaxation train

ing with essential hypertensive subjects. 
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APPENDIX A: AUTOGENIC RELAXATION EXERCISES"^ 

Tape #1 

Introduction and Heaviness Exercise 

In order to learn to relax, you should follow every 

instruction as closely as possible. As you learn to relax, 

you will first tense your muscles and then let them relax 

so that you can identify the difference between a tense 

and a relaxed muscle. However, in everyday life, it is not 

practical to tense our muscles before we relax. So that 

you may learn to relax quickly, we will develop a system. 

In the beginning, you will tense, then relax. Then you 

will begin to use relaxation phrases; for example, the first 

relaxation phrase you will use is "my right arm is heavy." 

When you become well-trained and learn to distinguish the 

difference between the feeling of tension and the feeling 

of deep relaxation, the use of a phrase should be a trigger, 

a cue. As soon as you sit down and begin to repeat the 

phrase, your arm will become deeply relaxed. As you go 

through these exercises today, you will tense and relax the 

various muscles. Then you will repeat relaxation phrases 

in order to help you associate relaxation with a cue which 

you can use. The phrases have two benefits: one, by 

Adapted from Schultz and Luthe, 19 69. 
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repeating the phrases when you are learning relaxation you 

can keep extraneous thoughts out of your mind and secondly, 

they will help keep your attention focused on what you are 

supposed to do, which of course is to relax. Let's settle 

back and get very comfortable. . . . Get very comfortable. 

. , , Put your arms on the side of the chair. . . . Be sure 

that your legs are not crossed. . . . Be sure your clothes 

are not tight, if you have a watch on that is tight, take 

it off. Close your eyes. . . . We will start with your 

right arm. Leaving your right arm flat on the arm of the 

chair, begin to bend your right hand back, as though you 

were trying to touch the top of your arm with the back of 

your hand. Pull your hand back hard. . . . Make the muscle 

strain. . . . Pay attention to the feeling of tension on the 

top of the forearm.- , , , Be aware of a knotty, uncomfor

table feeling that comes from tension, . . . Let your hand 

drop. . . . Relax. . . . Let yourself go limp. . . . Feel 

the difference, . . . Feel the relaxed, comfortable, limp 

sensation that follows the tension. . . . With your right 

arm still flat on the arm of the chair, bend your hand back 

again. . . . Bend it hard. . . . Feel the tension on the top 

of the forearm. , , , Let your hand drop back, , . . Relax. 

. . . Feel the difference. Again, feel the relaxed, com

fortable limp sensation in your muscles now. Contrast it 

with the tense, tight feeling when the arm was tensed. 
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Relax. Get as relaxed as you can all over. . . . Just let 

yourself go limp. . . . Get very comfortable, relaxed and 

limp. . . . Now, with your right arm still flat on the arm 

of the chair, turn your hand and point your fingers toward 

your belt. With your arm still on the arm of the chair, you 

should be able to see the palm of your hand. Pull your 

fingertips back toward your elbow as hard as you can. . . . 

Pull hard. . . . Feel the tension on the underside of the 

arm. . . . Pay attention to the uncomfortable sensation. 

. . . Now, let your hand relax. . -. . Notice the difference. 

. , , Feel the comfortable, relaxed, limp sensation in the 

muscles, , , , With your arm on the arm of the chair, point 

your fingers toward your belt again. Pull your fingertips 

back toward your elbow, hard. . . . Again, pay attention to 

the tense, tight feeling on the underside of the forearm. 

. . . Let the hand drop back. . . . Feel the tension leaving 

the arm. . , , Feel the comfortable, relaxed, limp sensation 

as your arm goes completely limp. , , . Relax deeply all 

over. . , . Try to get very comfortable. . . . Now, make a 

hard fist and pull your fist toward your shoulder. . . . 

Tighten the muscles of your upper arm, the bleep. Make a 

very hard muscle. . . , Feel the tension. . . . Feel the 

tightness. . . . Alright, let your arm drop back to the arm 

of the chair. . . . Feel the tension fade away. Notice the 

difference, the comfortable, relaxed, limp sensation. Now, 
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shift your attention to your feet and lower legs, flex 

your feet by pulling them back toward your body. . . . Pull 

back and hold them. . . . Feel the tension in your foot and 

your calves. You should feel the calves knotting up and 

being very tense. . . . Relax your feet, let them relax 

completely. Notice the difference between the hard tense 

feelings and the limp, relaxed feelings. . . . Let's repeat 

this again. Flex your feet by pulling them back toward your 

body. . . . Pull back and hold them. . . . Feel the tension 

in your foot and your calves. You should feel the calves 

knotting up and being very tense. . . . Relax your feet, let 

them relax completely. Notice the difference between the 

hard tense feelings and the limp, relaxed feelings. 

We have now gone through several exercises which 

hopefully have helped you realize the difference between 

a state of tenseness and a state of relaxation. It is this 

state of relaxation that we will attempt to achieve through 

the upcoming exercises. During these exercises you will be 

receiving some instructions that you should attempt to 

follow to the best of your ability. Don't worry if you 

aren't able to achieve every goal right away. The amount 

of time needed varies from person to person, some people 

need only a brief period, others take a little longer. The 

main thing you do need to do is concentrate upon what is 

being said. This concentration should be very relaxed and 
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passive. Just take the instructions as they come and 

follow them, don't worry about what is coming next. Think 

only about your present state. 

Now sit back and make yourself very comfortable, but 

don't go to sleep. If you go to sleep you will not be 

gaining any benefit from the exercises, and our ultimate 

goal is that you learn these exercises and use them in 

your everyday life to help you relax more. 

The first exercise focuses on the heaviness in your 

body. Now, relax and concentrate. Remember, repeat what 

I have said while your eyes are closed. 

Repeat, my right arm is heavy. . . . My right arm is 

heavy. . . . My right arm is heavy. . . . I am very calm. 

. . . I am very calm. . . . My right arm is heavy. . . . 

Open your eyes. . ,- , Flex your arm, shake it about, . . . 

Breathe in deeply and exhale. 

Close your eyes again. . . . Repeat, my right arm is 

heavy. . . . My right arm is heavy. . . . My right arm is 

heavy. . . . I am very calm. . . . I am very calm. . . . My 

right arm is heavy. . . . Open your eyes. . . . Flex your 

arm, shake it about. . . . Breathe in deeply and exhale. 

Close your eyes. . . , Repeat, my left arm is heavy, 

. . . My left arm is heavy, , . . My left arm is heavy. 

. . . I am very calm. . . . I am very calm. . . . My left 

arm is heavy. . . . Open your eyes. . . . Flex your arm, 

shake it about. . . . Breathe in deeply and exhale. 
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Close your eyes. . . . Repeat, my left arm is heavy. 

. . . My left arm is heavy. . . . My left arm is heavy. 

. . . I am very calm. . . . I am very calm. . . . My left 

arm is heavy. . . . Open your eyes. . . , Flex your arm, 

shake it about. , . . Breathe in deeply and exhale. 

Close your eyes. . . , Repeat, both of my arms are 

heavy. . . . Both of my arms are heavy. . . . Both of my 

arms are heavy. . . . I am very calm. . . . I am very calm. 

. . . Both of my arms are heavy. . . . Open your eyes. 

. . . Flex your arms, shake them about. . . . Breathe in 

deeply and exhale. 

Close your eyes. . . , Repeat, both of my arms are 

heavy. . . . Both of my arms are heavy. . . . Both of my 

arms are heavy. . . . Open your eyes, , . . Flex your arms, 

shake them about. .- . . Breathe in deeply and exhale. 

Close your eyes. . . . Repeat, my right leg is heavy. 

. . . My right leg is heavy, . . . My right leg is heavy. 

. . . I am very calm. . . . I am very calm. . . . My right 

leg is heavy. . . . Open your eyes. . . . Flex your leg, 

move it around. . . . Breathe in deeply and exhale. 

(Repeat above) 

Close your eyes. . . . Repeat, my left leg is heavy. 

. . . My left leg is heavy. . . . My left leg is heavy. 

. . . I am very calm. . . . I am very calm. . . . My left 

leg is heavy. . . . Open your eyes. . . . Flex your leg, 

move it around. . . . Breathe in deeply and exhale. 
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(Repeat above) 

Close your eyes. . . . Repeat, both of my legs are 

heavy. . . . Both of my legs are heavy. . . . Both of my 

legs are heavy. . . . I am very calm. . . . I am very calm. 

. . , Both of my legs are heavy. . . . Open your eyes. 

. . . Flex your legs, move them around. . . . Breathe in 

deeply and exhale. 

(Repeat above) 

Tape #2 

Warmth Exercise 

Settle back and relax. Become as comfortable as you 

can. During this session we will build on what we have 

done in the previous sessions. What you learned in the 

past you will continue to use today. 

Close your eyes. . . . Repeat, my arms and legs are 

heavy. . . . (repeat four times) . . . I am very calm. 

. . . My right hand is warm. . . . My right hand is warm. 

. . . My right hand is warm. . . . I am very calm. . . . 

My right forearm is warm. . . . My right forearm is warm. 

. . . My right forearm is warm. . . . My right upper arm 

is warm. . . . My right upper arm is warm. . . . My right 

shoulder is warm. . . . My right shoulder is warm. . . . My 

whole right arm is warm. . . . My whole right arm is warm. 

. . . I am very calm. . . . Open your eyes. . . . Shake 

your right arm. . . . Take a deep breath. . . . Exhale. 
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(Repeat above) 

Close your eyes. , . . Repeat, my left hand is warm. 

. . . My left hand is warm. . . . My left forearm is warm. 

. . . My left forearm is warm. . . . My left upper arm is 

warm. . . . My left upper arm is warm. . . . My left 

shoulder is warm. . . . My left shoulder is warm. . . . My 

whole left arm is warm. . . . My whole left arm is warm. 

. . . I am very calm. . . . I am very calm. . . . Open your 

eyes. . . . Shake your left arm. . . . Take a deep breath. 

. . . Exhale. 

(Repeat above) 

Close your eyes. . . . Repeat, my right foot is warm. 

. . . My right foot is warm. . . . My right lower leg is 

warm. . . . My right lower leg is warm.. . . . My right 

thigh is warm. . ... My right thigh is warm. . . . My right 

hip is warm. . . . My right hip is warm. . . . My whole 

right leg is warm. . . . My whole right leg is warm. . . . 

I am very calm. . . . I am very calm. . . . Open your eyes. 

. . . Shake your right leg. . . . Take a deep breath. . . . 

Exhale. 

(Repeat above) 

Close your eyes. . . . Repeat, my left foot is warm. 

. . . My left foot is warm. . . . My left lower leg is warm. 

, , , My left lower leg is warm. . . . My left thigh is 

warm. . . . My left thigh is warm. . . . My left hip is 
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warm. . . . My left hip is warm. . . . My whole left leg 

is warm. . . . My whole left leg is warm. . . . Open your 

eyes. . . . Shake your left leg. . . . Take a deep breath. 

. . . Exhale. 

(Repeat above) 

Tape #3 

Heaviness and Warmth Exercise 

Settle back and relax. . . . Become as comfortable as 

you can. During this session we will bring together the 

exercises we have done in the past. 

Close your eyes. . . . Repeat, my right arm is heavy 

and warm. . . . My right arm is heavy and warm. . . . My 

right arm is heavy and warm. . . . I am very calm. . . . I 

am very calm.. . . ..My left arm is heavy and warm. . . . My 

left arm is heavy and warm. . . . My left arm is heavy and 

warm. . . . I am very calm. . . . I am very calm.. . . . 

Open your eyes. . . , Move your arms about. . . . Take a 

deep breath. . . . Exhale. 

(Repeat above) 

Close your eyes, . . . Repeat, my right leg is heavy 

and warm. . . . My right leg is heavy and warm. . . . My 

right leg is heavy and warm. . . . I am very calm. . . . I 

am very calm. . . . My left leg is heavy and warm. . . . My 

left leg is heavy and warm. . . . My left leg is heavy and 
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warm. . . . I am very calm. . . . i am very calm. . . . 

Open your eyes. . . . Move your legs about. . . . Take a 

deep breath. , . . Exhale. 

(Repeat above) 

Close your eyes. . . . Repeat, both of my arms are 

heavy and warm. . . . Both of my arms are heavy and warm. 

. . . Both of my arms are heavy and warm. . . . I am very 

calm. . . . I am very calm. . . . Both of my legs are 

heavy and warm. . , . Both of my legs are heavy and warm. 

. . . Both of my legs are heavy and warm. . . . I am very 

calm. . . . I am very calm. . . , Both of my legs are heavy 

and warm. , . . Open your eyes. . . . Move your legs and 

arms about. . . . Take a deep breath. . . . Exhale. 

(Repeat above) 

Close your eyes. . . . Repeat, my breathing is calm 

and regular. . . . My breathing is calm and regular. . . . 

My breathing is calm and regular. . . . (Repeat this four 

times.) . . . Continue to repeat this for the next several 

minutes Open your eyes. . . . Take a 

deep breath. . . . Exhale. 
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1 

(Date) 

1. I, , hereby voluntarily 

consent to participate in the following investigation. 

Implications of EMG Feedback for Essential Hypertensive 

Patients. 

2. The nature and purpose of the procedure and the perti

nent potential complications have been explained to me by 

Mike Fray. 

I understand that the investigation has been approved, 

compares alternative methods of treatment, and that I may 

receive a standard, an investigational, or a supportive 

procedure. 

I acknowledge that while no guarantee or assurance 

has been made as to the results that may be obtained, since 

investigational results cannot be fully foreseen, nonethe

less the VA will take every precaution consistent with the 

best medical practice, and that my participation in this 

study may prove of benefit to me and in advancing medical 

knowledge. 

(Investigator) (Subject) 

•̂ Adapted from VA Form 10-1086. 
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APPENDIX C: INTRODUCTORY BRIEFING ON 
ESSENTIAL HYPERTENSIONI 

A calculation based on careful estimates shows that 

over 8 to 10 million persons in the U.S. have significantly 

elevated blood pressure, and that hypertensive vascular 

disease (high blood pressure) accounts for approximately 

200,000 deaths per year. Over 90% of the patients with 

hypertension are classified as essential hypertensives, 

or patients with an elevated blood pressure due to one or 

more unknown, or partially unknown factors. It is known 

that the incidence of essential hypertension is greater in 

males than females, and that the prognosis for males who 

have high blood pressure is worse than for females. Al

though a person doesn't feel his high blood pressure this 

doesn't mean it has. disappeared; elevated blood pressure 

might not be easily detected but it remains a potential 

danger as long as it is present. 

Adapted from Moser and Goldman, 19 67. 
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