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CHAPTER I 

UTTRODUCTION 

The purpose of the reported investigation was to study the 

effects of hypnotic induction and task specific suggestion combined 

with biofeedback training upon the acquisition of heart rate control 

in humans. Th-is chapter will be devoted to an introduction to the 

control of autonomic functions, the role of biofeedback in the train

ing of such control, and a review of the literature related to the 

use of biofeedback training in the control of heart rate in humans. 

Biofeedback and Control of Autonomic Functions 

For centuries, reports have appeared concerning certain unusual 

individuals who seemed capable of exerting voluntary control over 

bodily functions such as body temperature, blood flow, heart rate, 

and other processes not noimally subject to conscious control 

(Barber, 1971)• Although such reports suggested the possibility 

of conscious mediation of internal body functions, they failed to 

provide techniques whereby this control might be learned by an ap

preciable number of unselected individuals. With the formulation 

01 psychological learning theory and its application to such 

phenomena, progress became possible. 

I'liller's (1969) report of successful use of instrumental con

ditioning techniques to teach laboratory animals to control auto

nomic processes gained the attention of the scientific community 

and stimulated a nev/ direction in research. Miller and his asso

ciates rev;arded laboratory animals for control of salivation, heart 

rate, gastric changes, and other autonomic responses (Miller, 1969)» 

Kamiya, Barber, DiCara, Miller, Shapiro, and Stoyva (1972) 

discussed an operant technique by which humans could voluntarily 

alter physiological responses. The technique involved continuous 

monitoring of Element to moment changes of physiological responses 

and feedback of the correct responses to the participant. This 

technique became known as biofeedback and has since been applied 

to the alteration of a wide variety of autonomic responses in humans 
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including blood pressure, blood flow, skin resistance, skin temp

erature, and heart rate (Barber, 1971; Glueck & Stroebel, 1975; 

Shapiro, 1973). 

Biofeedback and the Control of Heart Rate 

Control of heart rate variability. Hnatiow and Lang (1965) 

utilized techniques similar to those reported by Miller (1969) to 

demonstrate that humans could learn to reduce their heart 2?ate 

variability through use of visual biofeedback. Participants in 

the experimental group were given beat-by-beat visual biofeedback 

and were instincted to maintain their heart rates within a narrow 

range (t 3 beats per minute) about their mean resting heart 2?ates. 

Participants in the experimental group performed significantly better 

than yoked controls who received false feedback in the form of feed

back from their yoked experimental participant and who were not in

formed of the task being trained. 

These findings were replicated by Lang, Sroufe, and Hastings 

(1967)* Participants in the experimental group were given beat-by-

beat visual biofeedback and were instructed to keep their heart 

rates within a 6 beat per minute range. Participants in one control 

group received the same instructions but received the biofeedback 

of a yoked experimental participant. Two other control groups were 

not told what the visual biofeedback was, but were instructed to 

merely obseirve it. The experimental group was able to reduce heart 

rate variability significantly better than the control groups. In 

addition, the experimental group demonstrated significant improvement 

from no-feedback to feedback conditions. 

Sroufe (1969) again demonstirated the control of heart rate 

variability while attempting to control for possible respiiration 

effects. Experimental participants were given beat-by-beat visual 

feedback and were instructed to maintain their heart rates within a 

specified range. One aim of the study was to investigate the effects 

of respiration and the possibility that people were controlling their 

heart rate variability by manipulating breathing. Within both bio

feedback and control groups, participants were divided into those who 



received training in paced breathing and those who had no restric

tions placed on their breathing. Participants who received true 

feedback showed significant reductions in heart rate variability as 

compared to both recipients of false feedback and their own no-

feedback periods. Participants who received paced breathing in

structions and beat-by-beat visual biofeedback exhibited significant 

change in heart rate variability, but their performance tended to 

deteriorate over time. No deterioration was noted for the group 

with no restrictions placed on respiration. 

Hnatiow (1971) using equipment and procedures identical to those 

employed by Sroufe (1969) was unable to replicate the earlier find

ings. Participants receiving true feedback did not perform sig

nificantly better than those receiving false feedback. 

Control of heart rate increases and decreases. Engel and 

Hansen (1966) reported an early attempt to train control of heart 

rate decreases with biofeedback. They tested 10 experimental vol

unteers and 5 controls. The participants were informed that the 

experiment was concerned with conditioning but were not told that 

heart rate was the response to be conditioned. Feedback was pre

sented in the form of a light which was illuminated whenever the 

participant's heart rate fell below the criterion level and by a 

clock which indicated the accumulated time that the correct response 

was exhibited. The pairticipants were paid at the rate of $0.005 

per second of correct performance. Changes in breathing rates were 

measured in order to assess any possible mediation of heart rate by 

respiratory activity. 

Five of the 10 participants showed evidence of learning to slow 

heart rate, and the observed changes appeared to be independent of 

respi2?atory activity. Four of the participants coirrectly guessed the 

response being conditioned. Interestingly, these four participants 

were among those that showed no significant training effects. The 

researchers concluded that some people can be trained to slow heart 

rate with biofeedback training. 

Engel and Chism (1967) reported the application of the same pro-
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cedure to train increases in heart rate. All of the 10 experimental 

participants learned to increase heart rate as did two of the five 

controls. Again, respiration activity was found to be unrelated to 

the observed heart rate changes. 

Levene, Engel, and Pearson (1968) employed five women in a 

study involving increasing and decreasing heart rate alternately. 

No control group was used. Biofeedback was provided in the form of 

lights as immediate cues for the correct response. The women were 

not informed that heart rate \IB.S being conditioned. Accumulated 

correct response time was recorded, and the participants were paid 

at the rate of $0.0025 per second of correct performance. Separate 

clocks recorded accumulated correct response time for the two tasks 

during the alternating training sessions. Results of the study in

dicated th.at the slowing of heart rate was more difficult to achieve 

than speeding. The researchers pointed out that the greater ease of 

training speeding of heart rate may be attributed to speeding being 

the easier response to exhibit or to an increase in heart rate as a 

reaction to the general experimental situation. Only two people 

were able to both increase and decrease their heart rates consis

tently relative to resting heart rate (Levene, Engel, & Pearson, 

1968). 

Srener and Hothersall (1966) used a single session design with

out controls to train both increases and decreases in heart rate. 

Results v/ere that participants were able to increase heart rate on 

-5/̂  of beats but could decrease heart rate on orJ.7 55% of beats. 

The experimental participants were not informed of the desired re

sponse, and auditory feedback was used instead of visual feedback. 

These findings were replicated in a later study by the same authors 

(Brener & Hothersall, I967) who reported further that there were 

differences in response between increase and decrease instructions, 

with increases being relatively easier to demonstrate. 

Headrick, Feather, and Wells (l97l) demonstrated moderate in

creases but no decreases in heart rate using visual feedback with 

uninformed participants in a single session. However, they found 
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major increases and modest decreases in heart rate using informed 

participants and extending training over twelve trials. Blanchard 

and Young (1972) used auditory and visual feedback with infoimed 

participants in separate increase and decrease sessions. They found 

that the experimental volunteers learned to increase heart rate more 

beats per minute than they could decrease heart rate. In addition, 

differences between experimental and control participants were 

greater for speeding than for slowing instructions. 

Although all the participants in the studies cited above were 

instructed to remain as still as possible in order to minimize 

somatic mediation, the possibility that such mediation occurred 

cannot be completely discounted. Î anuck (1976), in an attempt to 

address this issue, assigned fifteen people to each of four con

ditions: Paced respiration rate, EMG feedback (to control muscle 

activity), paced respiration rate plus EMG feedback, and not con

trolled. Beat-by-beat feedback was provided in the form of lighted 

numbers. Each person was trained for ten 60-second increase and ten 

60-second decrease trials (î andomly distributed) with each trial 

followed by a 60-second rest period. The participants were able to 

reliably increase but not decrease heart i?ate. Instructions and 

motivation (in the form of monetary reward) were found to be in

sufficient to eliminate respiration changes and bodily movement. 

Increases in heart rate were maintained, however, when respiration 

rate was controlled by pacing, suggesting that heart rate can be 

increased independently of respiration activity. 

Stephens, Harris, Brady, and Shaffer (1975) were able to demon-

stirate heart 2?ate increases and decreases using lj.0 volunteers. Five 

weekly sessions, utilizing both visual and auditory feedback, re

sulted in a mean increase of 11 beats per minute and a mean decrease 

of 3 beats per minute. The authors reported increases as high as k^ 

beats per minute and decreases as low as lU beats per minute. In 

addition to reporting relatively large magnitude changes (average in

creases of 10 beats per minute and decreases of k beats per minute in 

18 of the UO participants), the authors concluded that increasing 
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heart rate and decreasing heart rate are different tasks controlled 

by different mechanisms. People with greater heart rate variabiliî y 

during baseline, rest, and post-trial periods showed greater ability 

to both increase and decrease heart rate. Heart rate increases 

during training periods were accompanied by increases in both sys

tolic and diastolic blood pressure. Neither rate nor ampliirude of 

respiration was associated with changes in heart rate. 

Bell and Schwartz (1975) employed 20 volunteers to whom they 

provided feedback on a beat-by-beat basis via a meter. They used a 

single session design to which they added pre-feedback and post-

feedback trials in which their participants were instructed to raise 

or lower their heart rates in the absence of feedback. In addition, 

they instructed the participants to monitor their own pulse rates 

during two consecutive days after feedback under a variety of con

ditions. They found that the participants: (a) were able to in

crease but not decrease heart rate before biofeedback; (b) could 

both increase and decrease heart rate with biofeedback; and (c) were 

able to persist in both increased and decreased heart rate during 

the post-feedback trials. Magnitudes of decreases were smaller than 

increases, which the authors attributed to the fact that resting 

heart rates in the laboiatory were near the low end of participants' 

heart rates during a typical two day period. An additional im

portant finding was that participants failed to demonstrate im

provement in their performances over the course of the feedback 

trials (i.e., the participants reached a plateau of learning in the 

first session). Thus, mere exposure to feedback appears to be more 

important than lengthy practice for some fully informed people. 

In an attempt to assess the effects of information on heart 

rate feedback training, Blanchard, Scott, Young, and Edmundson (197U) 

utilized 61+ volunteers assigned to four conditions: Informed— 

feedback, informed—no feedback, uninformed, and misinformed (i.e., 

participants were informed that skin resistance was the response 

being conditioned). In order to make within group comparisons, 

parH;icipants were trained for two sessions with both increase and 



decrease trials in each session so that some of the uninformed and 

misinformed participants could be correctly informed before the 

second session. The experimental participants who were correctly 

informed and who received feedback were better able to lower heart 

rate than were the uninformed, misinformed, or infoimed—no feedback 

participants. Being correctly informed and receiving feedback also 

facilitated increases in heart rate, but not as consistently as for 

decreases. Within-group comparisons (people who were uninformed or 

misinformed at first, then correctly informed before the second 

session) also showed a trend for correct knowledge to facilitate 

heart rate control. Thus, it appears that correct knowledge of 

feedback conditions can serve to facilitate learning of heart rate 

control, particularly with slowing of heart rate. 

The naijure of the feedback provided is another variable of 

potential importance in cardiac conditioning. Two basic methods of 

information presentation can be utilized: Binary feedback (which 

informs the person only whether he/she is producing change in the 

desired direction) and analogue or proportional feedback (which also 

provides the person with information about his/her degree of success 

or failure. 

Lang and Twentyman (l97l+) compared these two types of feedback 

with a sample of 22 male college students and found that, although 

there were no apparent differences between the binary and analogue 

procedures insofar as training in heart rate slowing was concerned, 

analogue feedback was more effective in training increases in heart 

rate. In addition to demonstrating the superiority of analogue 

feedback for conditioning increases in heart rate, these researchers 

also found that heart rate slowing was learned more slowly than 

speeding, that the absolute change in beats per minute was less for 

slowing than for speeding trials, and that slowing showed less evi

dence of transfer to non feedback conditions than did heart rate 

speeding. The authors concluded that acceleration and deceleration 

of heart rate may be controlled by different physiological mech

anisms. 
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Bouchard and Corson (1976) also suggested that the optimal type 

of information to facilitate heart rate control may depend upon 

whether heart rate speeding or slowing is being trained. They com

pared the effects of success and failure signals on the performance 

of 32 male college students who attempted either heart speeding or 

slowing during a single experimental session. In addition to receiv

ing training in either slowing or speeding of heart rate, the stu

dents received either positive or negative feedback (i.e, were sig

nalled either for their successes or for their failures only). 

Those students who were signalled for their successes performed 

better at heart rate speeding than did those who were signalled for 

their failures. However, students who received failure signals were 

better able to slow their heart rate than students receiving success 

signals. Thus, heart rate acceleration training was facilitated by 

informing students of their successes and deceleration was facilita

ted by informing students of their failures. In adiLtion to sug

gesting a compatibility between type of signal and task being trained, 

these results supported the contentions of earlier researchers (Lang 

& Twentyman, 197U; Stephens et al., 1975) that increasing and de

creasing heart rate are two biologically different tasks and that, 

of the two, heart rate speeding is the easier task to accomplish. 

The latter finding may be due, in part, to the fact that the resting 

heart rates of most people is closer to the lov/er than to the upper 

limit of possible heart rates. 

A further variable of potential importance is the frequency of 

the feedback, that is, whether participants are provided with infor

mation about their heart rate after every beat or after a certain 

number of beats. Gatchel (197U) assigned I4O male college students to 

three frequency conditions: After each beat (continuous), after 

every five beats (approximating the length of a respiratory cycle), 

and after every ten beats. All feedback was presented visually and 

was of the analogue type. In addition to evaluating the effect of 

feedback frequency on the training of heart rate speeding and slowing, 

Gatchel also evaluated the relationship between frequency of feedback 



and transfer of training to non feedback conditions. Students re

ceiving feedback training were also compared with a control group 

who performed a visual tracking task while their heart rates were 

monitored. In both speeding and slowing sessions, all feedback 

groups performed better than control groups, which supports a gen

eral feedback effect. The effects of varying frequencies of feed

back differed for speeding and slowing sessions. Training in 

acceleration of heart rate was facilitated by more frequent feed

back, with the group receiving beat-by-beat feedback showing clear 

superiority to those groups receiving feedback after every 5 or 10 

beats. The differences between groups receiving different fre

quencies of feedback also persisted during the transfer of training 

periods following training in heart rate acceleration. All feed

back groups demonstrated a significant improvement in ability to 

accelerate heart rate over successive sessions. During slowing 

sessions, there were no significant differences among groups and no 

improvement over successive sessions, Gatchel's findings offer ad

ditional support for the hypothesis that speeciing and slowing of 

heart rate are dependent upon separate mechanisms. This suggests 

that, at least until more is known about the mechanisms involved, 

heart rate speeding and heart rate slowing may be best analyzed as 

separate skills, with deceleration and acceleration perhaps being 

responsive to different kinds of feedback (Bouchard & Corson, 1976) 

and deceleration being less finely tuned than acceleration to the 

amount of information given in feedback (Lang & Twentyman, 197U) 

or its frequency (Gatchel, 197U)» 

Thus, evidence is growing that some control can be gained over 

heart rate in humans with the use of biofeedback, both in reducing 

the variability of heart late (Hnatiow & Lang, 1965; Lang et al., 

1967; Sroufe, 1969) and in training increases and decreases in heart 

rate (Blanchard & Young, 1972; Brener & Hothersall, I966, I967; 

aigel & Chism, I967; Engel & Hansen, I966; Headrick et al., 1971; 

Levene et al., I968). There is evidence that such control is 

independent of respiratory and muscle activity (Manuck, 1976; 



10 

Stephens et al., 1975) and that speeding and slowing of heart rate 

may be physiologically different tasks (Bouchard & Corson, 1976; 

Gatchel, 197U; Lang & Twentyman, 197U; Stephens et al., 1975)* 

gypnosis and Control of Autonomic Functions 

Among the earlier cited reports of individuals who appeared able 

to control autonomic functioning are many cases in which such control 

is associated with hypnosis and trance-like states (Barber, 1971)• 

Although empirical evidence for the efficacy of hypnosis in the con

trol of so-called involuntary responses is meager, there are numerous 

case study reports which suggest its usefulness (Barber, 1971; Hilgard, 

1975)* The case studies have been of problems which were concerned 

primarily with the control of blood flow. The control of blood flow 

by hypnotic suggestion has been used to control bleeding during sur

gery and during routine dental extraction (Clawson & Swade, 1975; 

Lucas, 1975; Newman, 1971 )> to remove warts (Clawson & Swade, 1975; 

Ewin, 197U; Surman, Gottlieb, & Hackett, 1972), and to relieve 

symptoms of Raynaud's Phenomenon (Clawson & Swade, 1975; Jacobson, 

Hackett, &, Surman, 1973)» Methods have included direct suggestion 

for control of blood flow (e.g., "You will find yourself able to 

increase blood flow in your hands while decreasing blood flow in 

your forehead.") and more indirect suggestions including temperature 

change (e.g., "Your hands will become warm while your forehead will 

become cool."). The apparent effectiveness of hypnotic suggestion in 

blood flow control has prompted some writers to suggest hypnosis as 

an adjunctive treatment in cancer cases, in that it may be found use

ful in controlling blood flow to tumors (August, 1975; Clawson & 

Swade, 1975)* Thus, although reliable data concerning the usefulness 

of hypnosis in the control of autonomic functions are, at this time, 

lacking, the many case reports of successful control are suggestive. 

Combinations of Biofeedback and Hiypnotic Suggestion 

Miller (1969) reported the use of curare with his laboratory 

animals as a method of reducing extraneous stimuli and enhancing 

the conditioning process. He further suggested that hypnosis might 

be a useful human analogue to curarization. Some investigators 
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have utilized a combination of hypnotic suggestion and biofeedback 

training to condition autonomic responses in humans. 

Roberts, Kewman, and MacDonald (1973) used both biofeedback and 

hypnosis to train volunteers experienced in hypnosis to raise the 

temperainire of one hand relative to the other. Suggestions were re

stricted to those concerning the biofeedback only. Four of six volun

teers were able to demonstrate reliable and consistent control. Of 

the other two people, one was able to demonstrate control during the 

early part of the experiment, and the other demonstrated no control. 

Two of the four successful participants were later able to exhibit 

consistent control in the absence of biofeedback. No attempt was 

made to compare the combination treatment approach with any other 

training regimen. 

Andreychuk and Skriver (1975) reported the use of biofeedback 

training and hypnosis in conditioning temperature changes with mi

graine headache patients. One group received biofeedback only, the 

other group received hypnosis and, subsequently, biofeedback during 

each session. Patients in the group receiving hypnosis were given 

positive self-statements, suggestions for dealing with pain, and 

suggestions for handwarming after hypnotic induction. Patients in 

the hypnosis followed by biofeedback condition demonstrated large 

changes in temperature after hypnotic induction, but showed little 

further change with biofeedback. Patients in the biofeedback only 

condition demonstrated modest changes. The authors concluded that 

hypnotic suggestion accomplished changes similar to biofeedback, 

and further, that the changes were accomplished in a shorter period 

of time. 

Herzfield and Taub (Note 1) trained volunteers to either warm or 

cool their hands using temperature biofeedback. During alternate 

sessions, suggestions were given which were appropriate to the temp

erature change task. Control was significantly better during those 

sessions in which task appropriate suggestions were given, 

Travis, Kondo, and Knott (1973) employed 16 participants in a 

combination hypnotic induction and biofeedback trainin.g procedure to 



12 

condition EEG alpha wave control. Eight volunteers underwent hyp

notic induction procedures and were then trained in alpha wave pro

duction. The remaining eight volunteers received alpha wave biofeed

back training alone. There were no significant differences in alpha 

wave production between the two groups. 

Melzack and Perry (1975) used alpha wave feedback and hypnotic 

induction with eight of 2k patients complaining of miscellaneous 

pain problems. The 21+ patients were divided into three groups: The 

first group received biofeedback training and hypnotic suggestion; 

the second group received biofeedback training alone; and the third 

group received hypnosis alone. The biofeedback patients were pre

sented with music feedback for the production of alpha wave activity 

and were given cassette tapes of the music and instructed to practice 

producing alpha wave activity while listening to the tapes at home 

without feedback. The combined biofeedback and hypnosis group ex

perienced significant relief of pain as subjectively reported. Mem

bers of the other groups reported no significant improvement. Pa

tients in the combined group maintained pain relief in the non feed

back post-training situation while continuing to use the music 

cassettes. 

The usefulness of hypnotic suggestion as an adjunct to biofeed

back training of autonimic responses remains equivocal. However, 

few studies have attempted to compare the efficacy of such com

binations to that of biofeedback training alone. Among those studies 

which have utilized combination approaches are some which offer 

support to the hypothesis that such combinations may provide an 

advantage over biofeedback training alone (Andreychuk & Skriver, 

1975; Melzack & Perry, 1975; Herzfield & Taub, Note 1). 

Biofeedback, Hypnotic Suggestion, and Heart Rate Control 

A review of those studies which have been concerned with train

ing of heart rate increases and decreases in humans indicates that 

some control can be demonstrated in some people through the use of 

biofeedback training (Bell & Schwartz, 1975; Blanchard et al., 197U; 

Blanchard & Young, 1972; Bouchard & Corson, 1976; Brener & Hothersall, 
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1966, 1967; Engel & Chism, I967; Engel & Hansen, I966; Gatchel, 197U; 

Headrick et al., 197I; Lang & Twentyman, 1971+; Levene et al., I968; 

Manuck, 1976; Stephens et al., 1975). None of these studies has ad

dressed the issue of possible adjunctive or alternate methods of 

effecting change. 

Blanchard and Young (1973) discussed some alternate methods of 

producing heart rate change, including progressive relaxation and 

yoga disciplines. They suggested that it might be fruitful to con

duct comparative studies which include one or more of the many alter

nate methods. The present investigation was an attempt to study the 

possible effectiveness of one such method, hypnotic suggestion, as 

either an alternate or an adjunctive approach to training heart rate 

increases and/or decreases in humans. 

Two of the studies cited above were attempts to compare biofeed

back training to hypnosis (Andreychuk & Skriver, 1975; Melzack & 

Perry, 1975)• Both studies offered support for a hypothesis that 

hypnotic suggestion as an alternate (Andreychuk & Skxiver, 1975) or 

as an adjunctive (Melzack & Perry, 1975) training approach may pro

vide improvement over biofeedback alone. Further, Melzack and Perry 

(1975) reported that gains made in the laboratory can be transferred 

to the non laboratory situation. The Melzack and Perry siriidy, how

ever, attempted to measure subjectively reported changes in perceived 

pain. Such a response is, at best, difficult to quantify accurately. 

The present investigation was conducted in order to perform a 

comparison between biofeedback training, an alternate method (hyp

notic suggestion), and a combination of the two methods in their 

ability to aid changes in an easily quantifiable response (heart rate 

increase or decrease) both during periods of training and during 

post-training non feedback conditions, A single session design was 

used since the primary outcome of interest was concerned with differ

ences among the three treatment conditions rather than demonstration 

of large magnitude changes in heart rate. Earlier investigators 

(Bell & Schwartz, 1975; Brener & Hothersall, I966; Manuck, 1976) 

demonstrated that a single session was sufficient to train some 
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control of heart rate speeding and slowing. Therefore, a single 

session design appeared appropriate for investigating differences 

among treai:ment methods. The investigation was designed and carried 

out in order to examine the following specific hypotheses concerning 

the training of heart rate increases and decreases: 

1. Individuals receiving biofeedback training alone will exhibit 

greater magnitude heart rate changes than individuals receiving hyp

notic suggestion alone after a training period. 

2. Inciividuals receiving both biofeedback training and hypnotic 

suggestion will exhibit greater magnitude heart rate changes than 

individuals receiving biofeedback training alone after a training 

period. 

3. Individuals receiving biofeedback training alone will exhibit 

greater magnitude heart rate changes than individuals receiving hyp

notic suggestion alone after a transfer or no feedback period. 

1+. Individuals receiving both biofeedback training and hypnotic 

suggestion will exhibit greater magnitude heart rate changes than 

individuals receiving biofeedback training alone after a transfer or 

no feedback period. 



CHAPTER II 

METHOD AND PROCEDURES 

This chapter will be devoted to a discussion of the method used 

in the reported experiment and the specific procedures which were 

followed. Explication of subject selection and assignment will be 

made, followed by discussion of the instruments and apparatus that 

were employed. Finally, the specific procedures of the experiment 

will be detailed. 

Subjects 

Thirty male volunteers were solicited from two inpatient psy

chiatric wards at the Houston Veterans Administration Hospital, 

Houston, Texas, At the time that the experiment was conducted, the 

two wards encompassed a combined treatment program including training 

in interpersonal skills, enhancing communication abilities, building 

stress management skills, and specific treatment for alcohol and drug 

abuse. The program uses a group therapy treatment approach, and the 

majority of patients admitted are diagnosed as having alcohol-related 

problems. All of the patients who participated in the reported study 

were diagnosed as alcohol abusers. For 29 of the 30 patients, al

cohol abuse was the primary diagnosis. The sole exception was a 

patient with a primary diagnosis of depression with alcohol abuse 

being secondary. Selection criteria for the study were as follows: 

Absence of any history of cardiac disease; absence of medication 

which might affect cardiac trainability (determined in consultation 

with the ward physician); and absence of recent history of active 

psychosis. Ages of the patients who volunteered for the study ranged 

from 23 to S^. The mean age for all participants was 38.5 and the 

median age was 38. 

The nature of the population from which the volunteers were 

drawn deser'/es some special consideration. Although all of the pa

tients employed in the study were diagnosed as having alcohol prob

lems, none of the participants were actively drinking at the time of 

the experiment. Prior to being admitted to either of the two wards 

from which volunteers were solicited, a patient who had been drinking 

15 
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was required to undergo a period of inpatient detoxification lasting 

for a period of approximately 2 to 21 days. Therefore, at the time 

of the experiment, all participants should have been free of toxic 

effects of alcohol abuse. This fact, in addition to the screening 

criteria described above, resulted in selection of people who should 

have been appropriate for the experiment. It was felt that a history 

of alcohol abuse, in itself, offered no reason to expect gross dif

ferences in cardiac trainability from any other selected sample. 

Experimental participants were randomly assigned to three groups 

such that each group consisted of 10 patients. Each group was as

signed to receive a different treatment condition. One group, here

after referred to as the Hypnosis group, received hypnotic suggestion 

only without heart rate biofeedback (for the purposes of this study, 

hypnotic suggestion was defined as any suggestion provided to the 

patient after the patient had been exposed to a hypnosis induction 

procedure). The second group of patients, hereafter referred to as 

the Biofeedback group, received only heart rate biofeedback training 

after termination of hypnotic induction and without receiving any 

hypnotic suggestion. The third group of patients, hereafter referred 

to as the Combined group, received both hypnotic suggestion and heart 

rate biofeedback training. Differences among groups and training 

conditions are explicated in detail below. 

Instruments and Apparatus 

Pre-training measurements. Prior to initiation of training 

sessions, all patients were asked to participate in a pre-training 

meeting lasting approximately 1 hour. The patients attended the 

pre-training meetings in groups of 1+ to 10 patients per meeting. 

During the pre-training meeting, each patient signed an informed con

sent sheet (Appendix A) and was administered the Harvard Group Scale 

of ̂ Tpnotic Susceptibility: Form A (HGSHS:A; Shor & Ome, I962). 

The BGSHSrA consists of a hypnotic induction followed by a series of 

challenges. The patient's report of his responses to the challenges 

can yield scores ranging from 0 to 12. A score of 0 indicates minimal 

responsiveness to hypnosis, and a score of 12 indicates maximal re

sponsiveness to hypnosis. The HGSHS:A was selected in order to obtain 
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some measure of variation in responsiveness to hypnosis. The score on 

the HGSHS:A was used as a covariate in analysis of covariance of the 

resulting heart rate data. 

Immediately before and after administration of the HGSHS:A each 

patient's pulse was taken by a registered nurse on the hospital staff. 

The mean of these two measures was obtained and entered as a second 

covariate in the data analysis in order to control variation due to 

differences in resting heart rates among the patients. 

Training measurements. The patients' heart rates were monitored 

individually and continuously throughout the experimental sessions 

with Grass Instruments disposable electrodes attached to the chest. 

The signal detected by the electrodes was conducted to a Brush 

Instruments model 13-14-218 amplifier and recorded on two channels of 

a Brush Instruments model 11-2271-20 eight-channel recorder. One of 

the two channels was used to record the continuous electrocardiogram 

signal throughout the session. The second channel was used to record 

the heart beat signals in discrete 120-beat intervals. The chart 

drive was maintained at a constant speed of 1 mm/sec, allowing 

measurement of beats per minute to be taken for each 120-beat inter

val, or epoch, by hand measurement. Each epoch was measured a 

mim'TTrnm of three times; twice during the experimental session and 

once after the chart had been removed from the recorder. 

The biofeedback apparatus consisted of a lighted instruction 

lamp which indicated whether the patient was to slow or to speed 

heart rate and a meter which indicated the magnitude of heart rate 

change on a beat-by-beat basis. The meter reflected a measurement 

of the interval between each pair of heart beats, and was adjustable 

by the experimenter so that the patient's resting heart rate could 

be set approxin^tely at center. Thus, a deviation of the pointer 

toward the left would indicate that the interval between beats was 

longer for the last measured beats than during rest, and a deviation 

to the right would indicate that the interval was shorter. The range 

delineated by the pointer was dependent upon the patient's resting 

heart rate, but encompassed approximately ± 1+0 beats per minute. 

This system of biofeedback provided the patient with information 
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on whether his heart rate was increasing or decreasing and, in addition, 

provided a rough estimate of the magnitude of the change. 

Post-training measurements. Following the heart rate training 

period, each patient completed a questionnaire conceiming possible 

strategies used while attempting to change his heart rate. The 

questionnaire (Appendix B) contained 28 items which represent some 

strategies and ideas which people might have used in trying to exert 

control over heart rate increases and decreases. The questionnaire 

was developed by Baer and Revel (Note 2) in the physiometrics lab

oratory at the Houston Veterans Administration Hospital, Possible 

responses to each item of the questionnaire are: Not at all; a 

little; somewhat; quite a bit; and very much. For purposes of 

scoring the questionnaire, scores of 0, 1, 2, 3> and 1+ were assigned, 

respectively. 

Procedures 

Pre-training procedures. Prior to initiation of the training 

phase of the experiment, the investigator met with the volunteers in 

groups. During the group meetings, the experimenter explained to 

the patients that the experiment would involve hypnosis and biofeed

back in an investigation of heart rate control. The patients were 

told that the experiment would require a time commitment from each 

volunteer of approximately three hours. Then, each patient was 

given the informed consent sheet (Appendix A) to read and sign, A 

registered nurse from the hospital staff took each patient's pulse 

and recorded it. The patients were then instructed to sit relaxed 

in their chairs and listen carefully to the HGSHS:A administration 

which was presented via audio tape. Following administration of the 

HGSHS:A, each patient's pulse was again taken and recorded by the 

nurse. 

Training procedures. At the beginning of the experiment, each 

patient was seated comfortably in a chair facing the biofeedback 

apparatus. The patient and the biofeedback apparatus were in a well 

lighted room which was separated from the experimenter and the re

cording equipment by a sliding door. Disposable electrodes were 
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placed on the patient's chest in a roughly triangular pattern about 

the heart; one electrode on the upper right chest area, one on the 

upper left, and one on the lower left. The patient was then instructed 

to remain relaxed in his chair, keep body movements to a minimum, and 

listen carefully to the tape. This instruction was followed by an 

alert hypnotic induction procedure (Appendix C, part l) administered 

via audio tape. The induction procedure, adapted from Vingoe (1968) 

was chosen in preference to any of the more common sleep-like in

duction procedures in an attempt to minimize interference with at

tention and concentration upon the biofeedback tasks required of some 

participants. Following the induction, each patient received a 

series of three challenges which were taken directly from the HGSHS:A 

(Appendix C, part 2). The challenges were presented in order to 

determine whether the alert induction procedure had been effective. 

Responses to the challenges were observed and recorded by the ex

perimenter. Following the challenges, procedures differed depending 

upon group assignment (see Table I). 

Patients assigned to the Biofeedback group then received in

structions to termirxate hypnosis (Appendix C, part 3) and participated 

in biofeedback training procedures (described below) common to the 

Biofeedback and Combined groups. Specific instructions conveyed to 

the Biofeedback group are presented in Appendix D, At the end of the 

training procedures, the electrodes were removed and the patient com

pleted the post-training questionnaire. Each patient marked the 

questionnaire twice, once for speeding of heart rate and once for 

slowing of heart rate. After completing the questionnaire, each 

patient was dismissed. 

Patients assigned to the Combined group received task-specific 

suggestions (Appendix E, part I) following the challenges common to 

all participants. The suggestions were concerned with ability to 

exert control over heart rate increases and decreases. After receiv

ing the suggestions, patients in the Combined group participated in 

the biofeedback training procedures (described below) common to the 

Biofeedback and Combined groups. At the end of the training pro

cedures, each patient in the Combined group received instructions 
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to terminate hypnosis, and the electrodes were removed. The patient 

was dismissed after completing the questionnaire. 

Patients assigned to the Hypnosis group received task-specific 

suggestions (Appendix E, part 2) following the challenges conimon to 

all participants. These suggestions were concerned with ability to 

exert control over heart rate increases and decreases and made no 

reference to biofeedback. After receiving the suggestions, patients 

in the Hypnosis group were asked to attempt to either slow or to 

speed their heart rate while it was being monitored. At the end of 

the training procedures, each patient in the Hypnosis group received 

instructions to terminate hypnosis, and the electrodes were removed. 

The patient was dismissed after completing the questionnaire. 

The biofeedback training procedures common to the Biofeedback 

and Combined groups will now be described in detail and outlined in 

Table 1. Training procedures encompassed a total of 5»160 heart beat 

intervals for each participant. The training periods were defined 

in terms of heart beat intervals rather than elapsed time in order to 

equalize the number of events (i.e., heart beats) on which each pa

tient received feedback. Since the basis of the feedback given to 

any person was the interval between beats, and the feedback was given 

on a continuous, beat-by-beat basis, the number of these intervals 

appeared to be the best unit of definition for training periods. 

Session One consisted of a period of 1.200 heart beat intervals 

in which the patient was instructed to either slow or to speed his 

heart rate (determined randomly) while being given feedback via the 

meter. This was followed by a rest period of 36O heart beat intervals 

during which the patient was instructed to sit relaxed in the chair. 

Following the first rest period. Session Two consisted of an 81+0 

heart beat period during which the patient was instructed to produce 

the same response as in the first session, but without the aid of the 

meter. Then, following another rest period of 36O beats duration. 

Session Three consisted of training under the remaining instruction 

(i.e., if the Session One instruction was speeding, the Session Three 

instruction was slowing) for a 1,200 beat period. This was followed 

by a third rest period and a final instruction session without feedback, 
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Thus, each patient participated in a single session which in

cluded practice in both speeding and slowing of heart rate and under 

conditions of receiving feedback (with the exception of the Hypnosis 

group) and subsequently not receiving feedback. 

Data Reduction 

Each patient's heart rate was recorded continuously throughout 

the training procedures. Since the heart rate measurements were 

separated into discrete 120-beat epochs, there was a total of 1+3 data 

points for each patient. The large number of data points resulted in 

variance-covariance matrices too large to be managed easily even with 

the aid of a computer program. A preliminary analysis was performed 

on the separate heart rate epochs as repeated measures. The repeated 

heart rate epochs did not exert a significant effect either for slow

ing (F = 0.1+6; df = 6, 162; £ >.10) or for speeding (F = 1.8l; df = 

6, 162; 2.>.05) of heart rate. Since the separate heart rate epochs 

did not exert a significant effect, it was decided to select the 

final epoch from each trial for analysis. 

The reduction procedure resulted in a total of four data points 

for each patient for the training of heart rate increases and decreases. 

In addition, patients' scores on the HGSHS:A and the mean of the two 

pulse rate measures recorded during administration of the HGSHS:A 

were used as covariates for the analysis. 

The data were analyzed in the form of deviation scores con

structed by obtaining the difference between (a) the mean heart rate 

for the three 120-beat epochs recorded immediately prior to initiation 

of a training session (rounded to the nearest whole heart beat) and 

(b) the mean heart rate for the 120-beat epoch at the end of each 

training and transfer trial. The differences were obtained so that 

a positive value represented an increase in heart rate under speeding 

instructions and a decrease in heart rate under slowing instructions. 
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CHAPTER III 

RESULTS 

This chapter will be devoted to presentation of the data obtained 

during the experiment and the results of analyses performed. Results 

will be presented separately for data recorded prior to training, 

during training, and following training. 

Pretraining measurements 

The patients' scores on the two pretiaining measurements obtained, 

HGSHS:A score and pulse rate, are given in Appendix F. 

HGSHS;A. The patients' scores on the HGSHS:A ranged from 1 to 

10, The mean value for all patients' scores was 5»7 and the median 

score was 6,0. Mean values for the obtained scores by group were as 

follows: Hypnosis group, 7.3; Biofeedback group, 5.0; and Combined 

group, I+,8, The HGSHS:A scores represent one of two variables which 

were entered as covariates in the data analysis. 

Pulse rate. The patients' pulse rates were measured by a re

gistered nurse prior to administration of the HGSHS:A and again at 

its conclusion. A mean was computed for each pair of scores for use 

as a covariate in the data analysis. The pulse rate values ranged 

from 62 to 108. The mean value for all patients' pulse rates was 

81+.9 and the median value was 86.0. Mean values for the pulse rates 

by group were as follows: Hypnosis group, 87.6; Biofeedback group, 

83.7; and Combined group 83.i4» 

These two pretraining measurements were obtained for entry into 

the data analysis as covariates in an attempt to exert some statisti

cal control over individual patient variability in resting pulse rate 

and hypnotic susceptibility. 

Training measurements 

All of the measurements recorded during the training procedures, 

response to challenges and heart rate, are presented in Appendix G. 

Challenges. Following the hypnotic induction procedure, each 

patient was asked to respond to three challenges. These responses 

were graded on a scale from 0, indicating minimal responsiveness, to 

3, indicating maximal responsiveness to challenges. These challenges 
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were administered in order to obtain an estimate of whether the pa

tient was affected by the hypnosis induction. Challenges scores 

ranged from 0 to 3« The mean value for the challenges scores for 

all patients was 1.6 and the median was 2.0. Mean values for the 

challenges scores for each group were: Ifypnosis group, 2.3; Bio

feedback group, 0.9; and Combined group, 1.7. 

Inspection of the challenges scores suggested that the Biofeed

back group may have been consistently less responsive than the 

hypnosis group. Therefore, a comparison was made utilizing a one-

tailed t_-ratio which did not achieve significance (t_ = 1.27, df = 18, 

£ >.05). 

Heart rate. Although each patient's heart rate was monitored 

continuously throughout the training procedures, only selected ob

servations were used in the analysis. The data which served as the 

basis for analysis is presented in Appendix G. The data were in the 

form of change scores v/hich were constructed by taking the difference 

between (a) patients' heart rates during the final 120-beat epoch of 

each training and transfer session, and (b) the mean heart rates for 

the three 120-beat epochs immediately preceding the training session. 

Data from speeding instructions and slowing instructions are presented 

separately. 

Four orthogonal comparisons among the treatment groups were 

planned before the experiment was executed. These comparisons repre

sent the hypotheses advanced at the end of Chapter I. Error terms 

for the a-priori comparisons were derived from an analysis of co-

variance of the change scores under each instruction, speeding and 

slowing. Each analysis involved one non-repeated measure (three 

treatment groups; Hypnosis, Biofeedback, and Combined) and one re

peated measure (two observation conditions; Training and Transfer). 

The covariates entered in the analysis were scores on the HGSHS:A and 

the mean of the two resting heart rates obtained during administration 

of the HGSHS:A. The results of these analyses appear in Appendix H. 

Planned comparisons. The a-priori hypotheses advanced at the end 

of Chapter I were tested utilizing a _t ratio (Kirk, I968) with degrees 

of freedom equal to those for the error term derived in the analysis 
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of covariance. The hypotheses were tested by comparing treatment 

group means and the results of the comparisons are presented in Table 

2 for speeding instructions and Table 3 for slowing instructions. 

The first a-priori hypothesis predicted that the Biofeedback 

group would exhibit larger magnitude changes in heart rate at the end 

of a training session than the Hypnosis group. The second hypothesis 

predicted thxat the Combined group would exhibit larger magniijude 

changes in heart rate at the end of a training session than the Bio

feedback group. The third hypothesis predicted greater changes in 

the Biofeedback group as compared to the hypnosis group at the end 

of a transfer session, and the fourth hypothesis predicted that the 

Combined group would show greater changes than the Biofeedback group 

at the end of a transfer session. 

Results of the comparisons revealed that none of the hypotheses 

was supported for patients performing under instructions to slow 

heart rate. There was, however, a significant difference between the 

Biofeedback and hypnosis groups for speeding instructions at the end 

of the training sessions (_t̂  = 2,05, df = 25, £,<.05) with the Biofeed

back group exhibiting better control. 

Results of the analysis of covariance under speeding instruction 

(Appendix Z) revealed that the main effects for group assignment was 

significant (F_ = 3•56; df = 2,25; £<^«05)> as was the main effect for 

observation condition (training/transfer) (P_ = i+.l+7; df = 1,27; 2."^ 

.05). 

Test of symmetry of the variance-covariance matrix for the data 

collected under slowing instructions (Appendix j) resulted in a sig

nificant X^ ratio (X^= 6.02, df = 1, £<.05). Since the only effect 

to achieve significance with conventional F_ ratio was due to observa

tion condition (training/transfer), a conservative P ratio was ob

tained for that effect and also reached significance (P = 8.92j df = 1, 

9; £<.05). 

To summarize the results of the analyses of covariance, there was 

a significant effect due to group assignment for the data collected 

under speeding instructions and a significant effect due to observa

tion condition (training/transfer) for data collected under both 
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Group 

TABLE 2 

COMPARISON OF TREATMENT GROUPS 

UNDER SPEEDING INSTRUCTION 

Training Sessions 

Mean Heart 

Rate Change S.D. 

Biofeedback 

Hypnosis 

3.1 

-5.1 

10.1 

5.1 

2.05* 

Combined 

Biofeedback 

-2.3 

3.1 

5.0 

10.1 

1.35 

Transfer Sessions 

Biofeedback 

!̂ 7pnosis 

0.3 

-5.5 

7.0 

5.1+ 

1.U5 

Combined 

biofeedback 

-5.0 

0.3 

7.1 

7.0 

1,32 

• ^ < . 0 5 (1.05,25 = ^''^^^^ 
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Group 

TABLE 3 

COMPARISON OF TREATMENT GROUPS 

UWDER SLOWING INSTRUCTION 

Training Sessions 

Mean Heart 

Rate Change S.D, 

Biofeedback 

hypnosis 

6,0 

3.8 

3.1+ 

l+,6 

0.82 

Combined 

Biofeedback 

U.5 

6,0 

3.1 

3.U 

0,56 

Transfer Sessions 

Biofeedback 

I^Tpnosis 

9.2 

5.0 

U.1 

7.1 

1.57 

Combined 

Biofeedback 

6.5 

9.2 

i4.5 

U.I 

( 1 .05,25 
= 1,708) 

1,01 
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speeding and slowing instructions, with the larger magnitude changes 

associated with transfer sessions. 

Since the data analyzed in the analysis of covariance procedure 

were in the form of change scores, the analysis does not address the 

issue of whether any treatment was associated with a significant 

change from resting heart rate. Therefore, an a-posteriori comparison 

of the treatment means to zero was performed using Tukey's Honestly 

Significant Difference (HSD) test. The comparisons revealed that one 

of the groups, the Biofeedback group, exhibited a significant slowing 

of heart rate at the end of the transfer sessions (X = 9,2, HSD ̂ ^ oc 

= 6,68). 

Order of instructions. Before training procedures were initiated, 

each patient was randomly assigned to receive either speeding or slow

ing for the first session and the opposite instruction for the third 

session. The random assignment was not constrained in any way and 

resulted in 16 patients receiving slowing instructions followed by 

speeding instructions and 11+ patients receiving first speeding in

structions followed by slowing instructions. The heart rate change 

scores are presented in Appendix K organized by order of instruction. 

Inspection of the change scores suggested a possible consistent 

effect due to order of instruction: Those patients who received 

slowing instructions first appear to have performed better during 

both speeding and slowing of heart rate after both training and 

transfer sessions than those patients who received speeding in

structions first. Analysis of the differences by means of a _t-ratio 

revealed that those patients receiving slowing instructions first 

performed significantly better at both speeding of heart rate (t_ = 

1.92, df = 18, £<,05) and slowing of heart rate (t_ = i+.02, df = I8, 

p<.Ol) than those patients receiving speeding instructions first. 

Speeding vs. slowing. Analysis of the performance of patients 

under speeding and slowing instructions was performed in a prelimin

ary analysis of covariance procedure and revealed that the magnitude 

of heart rate decreases was significantly greater than that of heart 

rate increases (F = 63.26; df = 1,27; p<.00l). Thus, slowing of 
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heart rate appears to have been an easier response to produce for the 

patients in this experiment than speeding. 

Post-training measurements 

At the end of the training procedures, each patient completed a 

questionnaire concerning strategies he may have used while trying to 

speed or slow his heart rate (Appendix B), Mean rankings were cal

culated for each item, for each group, and for speeding and slowing 

inst2nictions (Appendix L), 

The itemis receiving the 7 highest mean rankings by all patients 

were: 

For attempting to speed heart rate: 

20, Exciting thoughts. 

6. Focusing attention on my heartrate. 

15. Feeling excited, aroused, or tense. 

17. Directing attention to pointer and meter. 

9. Thinking of motor or physical activity. 

27. Thinking of anxiety-arousing situations or things. 

18. Having confidence I would be able to do well. 

For attempting to slow heart rate: 

3, Trying to relax. 

12. Relaxing thoughts. 

1, Specific thoughts that might be pleasant, 

6, Focusing attention on my heartrate, 

5. Pleasant thoughts, 

17. Directing attention to pointer and meter. 

18. Having confidence I would be able to do well. 

Three items, 6, 17, and I8, were shared by patients during both 

speeding and slowing attempts, suggesting some general as well as 

task specific biofeedback strategies. 

Age and heart rate change 

In order to assess the possible relationship of subject's age to 

exhibited heart rate change, within group correlation coefficients 

were computed. The correlation coefficients (presented in Appendix 

M) were computed separately for speeding and slowing instructions and 

for training and transfer conditions. None of the correlations 
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reflected a significant relationship between age and heart rate change. 

The correlation coefficients ranged from 0.010 to O.l+i+8 in magnitude 

and were positive for the Hypnosis group under speeding instructions, 

the Combined group under slowing instructions, the Biofeedback group 

under slowing instructions, and the Combined group under speeding in

structions and transfer conditions. 



CHAPTER 1+ 

DISCUSSION 

This chapter is devoted to discussion of the findings of the pre

sent experiment. Topics discussed include: Learned control of heart 

rate speeding and slowing; differences within training and transfer 

sessions; order of presentation of instructions; and heart rate speed

ing and slowing as separate tasks. Particular attention will be de

voted to contributions of subject characteristics to the findings. 

Learned Control of Heart Rate Speeding and Slowing 

Prior to initiation of the study, four hypotheses were formulated 

concerning performance of the treatment groups. Briefly, the hypo

theses predicted that patients in the Biofeedback group would exhibit 

better control of heart late than patients in the Hypnosis group and 

that patients in the Combined group would exhibit better control of 

heart rate than patients in the Biofeedback group. The hypotheses 

were made for both speeding and slowing instructions for performance 

at the end of both training and transfer sessions. Results of testing 

these hypotheses revealed that group assignment was associated with 

significant differences in heart rate change for only one comparison: 

Patients in the Biofeedback group exhibited significantly better con

trol of heart rate speeding at the end of training sessions than 

patients in the Hypnosis group. Examination of the ciata, however, 

suggests that a more accurate phrasing of the result would be that 

patients in the Biofeedback group performed less poorly than patients 

in the Hjrpnosis group. The Biofeedback group represented the only 

patients in the study to produce consistent changes in the instructed 

direction. That is, although all patients ijnder speeding instructions 

were instructed to attempt to increase their heart rates, patients in 

the hypnosis and Combined groups exhibited decreases in heart rate 

after training and transfer sessions. Patients in the Biofeedback 

group were able to exhibit increases in heart rate, although the 

increases were small and not statistically significant. Thus, since 

no group was able to domonstiate significant changes in heart rate 

under speeding instructions, the finding of significant differences 
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between the Biofeedback and Hypnosis groups could be the result of 

statistical artifact and cannot be interpreted as support for a hypo

thesis of treatment differences. 

Analysis of the results in order to determine if any group ex

hibited reliable control over heart rate speeding or slowing revealed 

that no group was able to demonstrate control of heart rate speeding 

or slowing during training sessions. The Biofeedback group demon

strated a significant decrease in heart rate at the end of transfer 

sessions. Thus, these results indicate a failure to replicate the 

findings of Brener and Hothersall (1966), Manuck (1976), and of Bell 

and Schwartz (l975) who demonstrated heart irate control in a single 

training session. Possible contributing factors to the failure of the 

present sirudy to demonstrate significant heart rate change include: 

Special characteristics of the subject population; addition of hypnosis 

to the training procedures; and the possibility that slowing of heart 

rate is a general accommodation response to the experimental situation. 

Each of these contributing factors will be examined in turn. 

Subject characteristics. Participants in the reported experiment 

were selected from a population of hospital inpatients who may have been 

different in a number of respects from those used in the studies cited 

above (Bell & Schwartz, 1975; Brener & Hothersall, 1966; Manuck, 1976), 

who used college student populations. Among the differences in sub

ject characteristics which may have been most important are age, 

education, and levels of somatic pathology. The latter may have been 

of particular relevance, as the patients in the present study were 

all diagnosed as having alcohol related problems. 

The possible contribution of participants' age differences was 

investigated by means of correlations between age and change scores 

(Appendix M ) , The correlations were calculated separately for speed

ing and slowing instructions and for training and transfer conditions. 

There was no significant association between age and change scores 

for any group under either speeding or slowing instructions. Thus, 

age cannot be assumed to be a significant contributing factor in 

the difference in findings. 

Another factor which may have been different for the present 
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population is that of education. It may be reasonable to assume that 

a college student population has, as a group, more formal education 

than an inpatient hospital population. However, all the participants 

in the reported sirudy had achieved a TniniTTmrn of 12 years of formal 

education and some participants had earned college degrees. Also, 

the training procedures were relatively uncomplicated from the par

ticipant's point of view, and should not have been beyond the ability 

of a secondary school level. Therefore, the factor of education had, 

at most, a minor effect on the failure of the study to replicate pre

vious findings, 

A third, and perhaps most important, subject characteristic is 

that of level of somatic pathology. Due to age, hospital status, and 

involvement with alcohol, the patients in the present study may be 

expected to have had significantly greater somatic pathology than a 

selected group of college sirudents. The factor of age alone does not 

seem to have been a contributing factor, and the patients' hospital 

status was due primarily to involvement with alcohol rather than 

specific somatic pathology. However, the history of alcohol problems 

was possibly associated with concomitant somatic pathology even thoi:igh 

symptoms of such pathology were not clinically evident. Most impor

tant of these somatic problems, for the present study, are those which 

may be associated with impairment of circulatory and hepatic functions, 

inasmuch as these functions may have had a direct effect upon cardiac 

trainability. Therefore, selection of experimental participants from 

such a population increased the probability of including individuals 

who were suffering from a reduced ability to exert control over 

somatic functions in general, and cardiac variability in particular. 

Thus, the history of alcohol involvement which was present in the 

participants of the reported experiment may have been an important 

contributing factor in the failure to replicate previous findings. 

Hypnosis procedures. A major difference between the present and 

previous studies was the addition of hypnosis procedures to the train

ing. The hypnosis induction procedures, while emphasizing mental 

alertness, contained frequent and repetitive instructions for bodily 

relaxation. The hypnosis induction procedures may have induced 
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feelings of relaxation and concomitant reductions in heart 2?ate that 

were too difficult to overcome, particularly for patients whose 

abilities to control their heart rates may already have been reduced 

by somatic pathology. 

In addition to being a major factor in the failure to replicate 

previous findings, the hypnosis procedures appear to be the most 

probable explanation for the failure of the Hypnosis and Combined 

groups to demonstrate any heart rate increases. Examining the re

sults in terms of the relative performance of the treatment groups 

reveals that the Hypnosis group performed most poorly, the Combined 

group next, and the Biofeedback group performed least poorly. Since 

the group which received no hypnosis procedures performed best and 

the group which received only hypnosis procedures performed worst, it 

appears that the addition of hypnosis procedures may have had a 

generally deleterious effect upon heart rate control, for both in

creases and decreases. 

Slowing of heart rate as an accommodation response. A third con

tributing factor may have been that slowing of heart rate may have 

been a reflection of a general acconmiodation response to the experi

mental situation. Thus, there may have been a tendency for patients 

in the reported study to exhibit slower and slower heart rates as 

the session progressed regardless of the treatment. Such a tendency 

toward slowing would have been potentiated by the hypnosis procedures 

which contained frequent suggestions of bodily relaxation and would 

have made speeding of heart rate an extremely difficult response to 

exhibit. Although it would appear that a general slowing effect 

should have enhanced ability to slow heart rate, such was not the 

case, with the possible exception of the Biofeedback group. It 

should be remembered, however, that earlier investigators (Bouchard 

<Sc Corson, 1976; Gatchel, 197U; Lang & Twentyman, 197U; Stephens et al., 

1975) have suggested that slowing of heart rate is a more difficult 

response to demonstrate than speeding, and that any enhaancement due 

to some accommodation effects may not have been sufficient to overcome 

factors such as interference of hypnosis procedures and lowered ability 

to perform due to somatic pathology. 
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Another important factor which may have contributed to a general 

slowing effect is that of initial, or resting, heart rate. The par

ticipants in the reported experiment exhibited resting heart rates 

which were, in many cases, near the upper limit of possible resting 

heart rates. In addition to making speeding of heart rate much more 

difficult, elevated resting heart rates may have contributed to a 

general slowing trend by means of simple regression. 

Thus, it appears that there were a number of factors which may 

have contributed to the failure of the reported study to replicate 

earlier findings. The most important of these appear to have been 

subject characteristics (particiilarly somatic pathology), the addition 

of hypnosis procedures, and the presence of a general slowing response 

as a reaction to the experimental procedures. These factors, alone 

or in combination, would have been sufficient to render the increase 

and decrease of heart rate extremely difficult in a single session 

design. 

Training and Transfer Sessions 

Heart rates exhibited during transfer sessions tended to be slow

er than heart rates exhibited during training sessions. This finding 

was apparent within all groups and under both speeding and slowing in

structions. These results are consistent with the previously discussed 

hypothesis of a general slowing effect. In addition, they underscore 

the relative power of such an effect in comparison to the training 

procedures employed. 

Order of Presentation of Instructions 

Due to the unrestricted random assignment of order of instruction, 

1[+ patients received speeding instructions first then slowing instruc

tions, and 16 patients received slowing instructions first. In 

addition, groups were not necessarily equally represented. The dis

tribution was as follows: Hypnosis group, 5 speeding first and 5 

slowing first; Biofeedback group, 3 speeding first and 7 slowing 

first; Combined group, 6 speeding first and 1+ slowing first. Examina

tion of the data organized according to order of instruction (Appendix 

j), revealed some differences in distribution of scores. Patients who 

received slowing instructions first performed better at both speeding 
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and slowing of heart rate after both training and transfer sessions 

than patients who received speeding instructions first. However, since 

no group was able to demonstrate significant heart rate change during 

training sessions, the observed differences may be a result of statis

tical artifice, and cannot be interpreted as having been the result of 

order of instruction alone. 

Heart Rate Speeding and Slowing as Separate Tasks 

Results of some investigators (Bouchard & Corson, 1976; Gatchel, 

197U; Lang & Twentyman, 197U; Stephens et al., 1975) have suggested 

that speeding and slowing of heart rate may be different tasks, and 

that, of the two, speeding is relatively easier to demonstrate. Re

sults of the present study do not address the issue, since no group 

was able to demonstrate heart rate control in either direction during 

training. During no-feedback periods, however, the Biofeedback group 

was able to demonstrate significant heart rate slowing. It is likely 

that this slowing was due to the presence of a general slowing effect 

rather than to specific training modality. The contributions of 

specific subject characteristics and possible accommodation effects 

make it even more difficult to interpret the results in terms of 

relative ease of training speeding as opposed to slowing of heart 

rate. 

Si:immary 

The present study was an attempt to investigate the ability of 

some male hospital patients to exhibit control over heart rate speed

ing and slowing using three differing techniques. The first technique 

involved the use of heart rate biofeedback, the second technique in

volved the use of suggestion under conditions of hypnosis induction, 

and the third involved the use of biofeedback combined with sugges

tion under conditions of hypnosis induction. No group was able to 

demonstrate control of heart rate speeding after either training or 

transfer sessions. No group was able to demonstrate control of heart 

rate slowing after training sessions. The group receiving biofeedback 

training alone did exhibit significant slowing of heart rate after 

transfer sessions. 

Thus, the present study failed to replicate the findings of 
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earlier investigators. The reasons for the failure to replicate in

clude: Specific patient characteristics, particularly possible soma

tic pathology; the addition of hypnosis procedures, which may have 

interfered with the training procedures; and a general slowing effect 

as an accommodation response. 
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APPENDIX A 

INFORMED CONSENT SHEET 

I understand that in volunteering for this research study I will 

be required to complete some psychological tests and questionnaires, 

to participate in one or more hypnosis induction procedures, and to 

take part in a biofeedback training session where ray heart rate will 

be recorded. I will be asked to attempt to speed up or slow down my 

heart rate during the experiment. Electrodes will be placed on my 

chest and my heart rate will be recorded as in the case of an electro

cardiogram. No discomfort, invasive procedures, or risk is involved. 

I understand that, during the biofeedback trainirxg, which will con

sist of one session lasting approximately 2 hotirs, I will be required 

only to participate in the hypnosis induction procedure and to sit 

quietly in an easy chair. I am aware that the general purpose of the 

study is to examine different conditions surrounding biofeedback 

training of heart rate control. I may withdraw from the study at any 

time. All information obtained during the study will be coded, held 

confidential, and used for research purposes only. 

Subject's Signature 

\vitness' s Signature 

Date 

file:///vitness
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APPENDIX B 

SELF-CONTROL OF HEARTRATE QUESTIONNAIRE ITEMS 

1. Specific throghts that might be pleasant. 

2. Letting mind go blank. 

3. Trying to relax. 

1+. Thinking of sexual activity. 

5. Pleasant thoughts, 

6. Focusing attention on my heartrate, 

7. Pretending or imagining I was dead, 

8. Looking at objects in the room. 

9. Thinking of motor or physical activity. 

10. Angry or aggressive ideas. 

11. Feeling good about myself as I try to control my heart rate. 

12. Relaxing thoughts, 

13. Focusing on skin and muscle sensation. 

II+. Encouraging myself to do better. 

15. Feeling excited, aroused, or tense. 

16. Thinking or concentrating without specific content. 

17. Directing attention to pointer and meter. 

18. Having confidence I would be able to do well, 

19. Listening to my heart as it beat, 

20. Exciting thoughts, 

21. Telling myself how well I was doing. 

22. Thinking of fear-arousing things or situations. 

23. Pretending or imagining I was feeling nothing. 

2i+, Promising myself something enjoyable if I do well. 

25. Thinking of sexual excitement. 

26. Focusing attention on breathing. 

27. Thinking of anxiety-arousing situations or things. 

28. Satisfied at end of session I had done well. 
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APPENDIX C 

HYPNOSIS PROCEDURES 

1. Induction 

Many people think of hypnosis as being sleep-like in nature. 

Actually, there are many different procedures and a number of them do 

not involve suggestions of sleep. In this investigation, we will be 

employing one such procedure. 

I want you to relax in your chair, look down at your left hand, 

and choose some spot on this hand for a target which I want you to 

focus on. Make yourself comfortable. Sit back and relax and focus 

upon the target. I would like for you to hold your right hand 

stiaight out ahead of you at the height of your shoulder. What I 

would like for you to do is to keep focusing on the target and keep 

listening to my voice. Also, I want you to keep your arm up until 

you have entered a hyperalert state, a state in which your body is 

completely relaxed but your mind is very clear and alert, listening 

to what I am saying, I want you to keep your mind in an alert state. 

I want your mind to become more and more alert, listening to what I 

say, keeping focused upon the target, but letting your body relax. 

As yoijir body relaxes, your arm may also relax, but don't let it come 

all the way down until you have reached the hyperalert state, the 

state of heightened awareness. 

Now let the muscles in your toes relax. ..your ankles.. .your 

feet...relax your calf muscles...let your thighs relax...relax the 

muscles of your back.,,of your shoulders., .relax the muscles of your 

neck...let all your facial muscles relax...relax your forehead...all 

the muscles of your head. Just relax all over, but as you have re

laxed in body your mind has become more alert. Just relax your body 

all over. Just let your body relax. As your body relaxes, let your 

mind become more and more alert. Keep focused upon the target.. .keep 

focused upon the target, but try to keep your arm up for a while. 

Just keep your arm up there..just try to keep your arm up, keep focused 

upon the target, and keep listening to my voice. 
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Most people soon begin to experience a feeling of heaviness in 

the arm they have raised as you now have, and as you think of this 

heaviness, your arm becomes more and more tired and tends to move 

down. But, I want you to keep that arm up as best as you are able 

until you are in a very alert state as far as your mind is concerned. 

I want you to keep focusing upon the target.. .keep your eyes upon it. 

If your eyes drift away from it, that's okay, just bring them back to 

the target. If, however, it becomes painful to keep your eyes open, 

you may let them close for a short time; remembering, however, that 

you are not entering a sleep-like state but one of body relaxation 

and mind alertness in which you will have no feelings of drowsiness. 

If your eyes close, you may just visualize the target until you open 

them again. Keep listening to my voice, pay attention to no other 

stimulus except my voice which is acting upon you,..pay attention to 

nothing else but my voice. I want you to focus right on the target. 

As you keep focused upon the target and upon my voice, you will find 

that your mind will become much more alert because it is becoming 

much more focused. You are beginning to eliminate all distractions 

that may be around you,,,any distractions.., and are just listening 

to my voice,,.just listening to my voice. Just keep listening to ray 

voice and focusing upon the target. 

Now, as I count from 1 to 20, you will become as alert as you 

possibly can. You will become very alert and still be in a deep hyp

notic state, completely alert and still hypnotized. In a few moments 

I will begin to count from 1 to 20, and during this time, as I said, 

you will become more and more alert in mind but your body will be 

very relaxed. Just relax your body completely. For certain tasks 

that you may engage in under hypnosis, or for the purpose of receiving 

suggestions under hypnosis it is not necessaiy for your body to be 

alert, as such, except in the case of an emergency. However, in case 

of emergency or if I ask you to use your body or any part of it, you 

will then be able to do so. Also, if your eyes are closed and I ask 

you to open them, you will be able to do so and still remain deeply 

hypnotized. If I ask you to speak, you will be able to do this also 
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while still in the hypnotic state. Just let your body completely re

lax but keep your mind alert and active so that you can use your mind 

to engage in any sort of mental activity that I may ask you to do, 

listening very closely to my voice and letting any suggestions I may 

make to you act upon you ̂ ^̂ ithout fail...act upon you without fail. 

Now, I will begin to count from 1 to 20, and gradually you will 

become quite relaxed in body and veiy alert in mind, being able to do 

away with all distractions, just focusing upon the target and upon my 

voice. As I count from 1 to 20, you will find your arm becoming more 

and more heavy...so heavy, in fact, that you will no longer be able 

to hold it up. That's all right..,when your arm becomes so heavy 

that you are no longer able to hold it up, just let it relax. As you 

do so, you will be even more relaxed, more alert, and more deeply 

hypnotized than you were before. 

One...you are getting more and more alert all the time, your 

ziind is getting more and more alert...you are hearing nothing but ray 

voice speaking to you. ..you are getting more and more in a trance

like state, more and more able to hear and attend to everything I may 

say to you. ..more and more alert in mind but your body is relaxed. 

You feel comfortable in your chair...it is pleasant and relaxed here 

and your mind is very alert to everything I say to you. Two.,,you 

are becoming mentally active in the sense that you are still paying 

very close attention to what I say. Your mind is ready to do any 

mental work should the occasion arise to do anything of this nature. 

Your mind is also open to any suggestions I may make to you and these 

suggestions will help you to engage in certain tasks during the hyp

notic state. Three...four,,,soon you will be ready to engage in any 

task that may be requested of you while hypnotized. You will also be 

ready to receive any suggestions I may make to you and allow these to 

act upon you so that you can engage in certain tasks in a more ef

ficient manner. Five...you are becoming deeply relaxed in body, 

alert in mind...you are ready to concentrate on anything that I may 

ask you to concentrate on. You are listening closely to my voice. 

Six.. .seven...eight...body quite relaxed now. Just let your body 
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relax more if it needs to. Just let your body relax more if it needs 

to. Just let your body go. Just sort of let your body be. You have 

no need of your body at this time, in a sense, so just let it relax 

back in the chair. Just let your body relax, let it relax more and 

more but keep your eyes on the target, listen closely to my voice,,, 

to whatever I may say to you, becoming very alert in mind. You can 

close your eyes briefly if you wish, but you will not be drowsy.,, 

your mind will be alert, ready to engage in mental activity if neces

sary at this time of hypnosis or ready to receive suggestions which 

may help you to carry out an activiiy in this hypnotic state. Nine... 

ten.. .half-way.. .body becoming more and more relaxed, more and more 

relaxed. Eleven.. .twelve.. .thirteen.. .your mind staying very alert, 

becoming more and more alert all the time as I count more and more 

close to twenty. Fourteen...fifteen...sixteen...keeping focused on 

the target, continuing to listen to my voice.,,to whatever I may say 

to you. Seventeen.,.eighteen.,,body quite relaxed, mind active and 

ready tc engage in mental activity, to listen to suggestions I may 

make to you. Nineteen.. .becoming very alert now in mind. ..mind very 

alert. Twenty.. .extremely alert. You are now in a very alert state. 

If your arm has not yet become so heavy that you cannot hold it up, 

you may now let it relax,,,you have done very well. You are now in a 

very alert state. You are now in a hyperalert state as far as your 

mind is concerned. You are ready to receive any suggestions I may 

make to you or to engage in any mental activities that I may ask you 

to do while in this state. Now, just remain in this state for a 

while, prepared to use your mind in any mental work I may ask you to 

do and ready to receive any suggestions I may make to you. Just re

main in this state, keeping your body relaxed and your mind very 

active and alert. 
1 

2. Challenges 

Now I want you to try something. Put your fingers 

together. Interlock your fingers and press your hands 

Challenges are quoted verbatum from the Harvard Group Scale of 

Hypnotic Susceptibility; Form A. 
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tightly together. That's it. Put your fingers together. 

Interlock your fingers and press your hands tightly to

gether. Interlock tightly.,,hands pressed tightly together. 

Notice how your fingers are becoming tightly interlocked 

together, more and more tightly interlocked together,, ._so_ 

tightly interlocked together that you wonder very much if 

you could take your fingers and hands apart,.,your fingers 

are interlocked, tightly interlocked,, .and I want you to 

try to take your hands apart.,,just try.,. 

That's right. Stop trying and relax. You notice how 

hard it was to get started to take them apart. Your hands 

are no longer tightly clasped together.. .you can take them 

apart. Now reijum your hands to their resting position and 

relax. Hands to their resting position and relax...just 

relax. 

Please extend your left arm straight out in front of 

you, up in the air, and make a fist. Arm straight out in 

front of you. That's right. Straight out, and make a fist. 

Arm straight out, a tight fist,,.make a tight fist, I want 

you to pay attention to this arm and imagine that it is be

coming stiff,,,stiffer and stiffer.,,very stiff,,.and now 

you notice that something is happening to your arm,,,you 

notice a feeling of stiffness coming into it,,,it is becoming 

stiff...more and more stiff..,rigid,,.like a bar of iron.,, 

and you know how difficult,.,how impossible it is to bend a 

bar of iron like your arm... see how much your arm is like a 

bar of iron...test how stiff and rigid it is...try to bend 

it...tr:/-. 

That's good. Now just stop trying to bend your arm 

and relax. Stop trying to bend your arm and relax. I want 

you to experience many things. You felt the creeping stiff

ness... that you had to exert a good deal of effort to do 

something that would normally be very easy. But your arm 

is not stiff any longer. Just place your arm back in rest-
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ing position,,.back in resting position. Just relax and as 

your arm relaxes, let your whole body relax. As your arm 

relaxes, let your whole body relax. 

Please hold both hands up in the air, straight out in 

front of you, palms facing inward—palms facing toward each 

other. Hold your hands about a foot apart... about a foot 

apart. Both arms straight out in front of you, hands about 

a foot apart.,,palms facing inward.. .about a foot apart. 

Now I want you ti imagine a force attracting your 

hands toward each other, pulling them together. As you 

think of this force pulling your hands together, they will 

move together, slowly at first, but they will move closer 

together, closer and closer together as though a force 

were acting on them.. .moving.. .moving.. .closer, closer... 

That's fine. You see again how thinking about a move

ment causes a tendency to make it. Now place your hands 

back in their resting position and relax.,,your hands back 

in their resting position and relax. (Shor & Ome, 1962, 

pp. 8, 9). 

3. Hypnosis Termination 

In a few moments I will begin to count backward from 20 to 1. 

As I do so, you will begin to return to your normal, everyday state 

of awareness. As I count from 20 to 1, you will find yotirself less 

and less in the hyperalert hypnotic state...more and more toward 

normal everyday alertness, ÂTnen I reach 1, you will have returned 

completely to your noimaal state of everyday alertness,,,no longer 

hypnotized,,.no longer in the hyperalert state. 

Now I will begin counting. Twenty,,,nineteen..,more and more 

toward your normal everyday relaxed state,,.eighteen,,.seventeen,,. 

sixteen,..fifteen..,fourteen.,.thirteen...less and less in the hyper

alert hypnotic state, more toward your normal everyday relaxed state 

,., twelve,,,eleven...ten...half-way, feeling normally relaxed now, 

feeling very comfortable and more and more toward your normally 

relaxed condition...nine...eight...seven,,,less and less in the 
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hyperalert condition now, more and more toward your everyday relaxed 

condition,.,six...five...four...almost completely returned to your 

natural state of alertness, still feeling relaxed and comfortable 

but less and less in the hyperalert condition., .three,. .two.,,and 

one. Completely normal and relaxed now...completely returned to 

your naturally relaxed and normally alert condition. This concludes 

the hypnosis portion of the experiment. Thank you very much for 

your cooperation and participation. 
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APPENDIX D 

INSTRUCTIONS TO BIOFEEDBACK GROUP 

Now, as the training session begins, just sit in the chair and 

pay attention to the instruction light and the meter. The light will 

come on and indicate that you are either to slow or to speed your 

heart rate. The meter will let you know when you are producing the 

required response. If the instruction light indicates that you are 

to speed your heart rate, you will know you are doing so when the 

pointer moves toward the right. If the instruction light indicates 

that you are to slow your heart rate, you will know you are doins so 

when the pointer moves toward the left. This training session will 

last approximately fifteen minutes. 

• • • 

All right...this is the end of the first training session. Just 

sit back in your chair and rest. The rest period will last for ap

proximately five minutes. 

• • • 

This is the end of the rest period. During the next session, I 

want you to again produce the heart rate response as indicated by the 

instruction light. It will be the same response you produced in ses

sion one. This time, however, you will produce the response without 

the aid of the meter. This session will last approximately ten 

minutes. 

• • • 

Very good.,,this is the end of the second session. Just sit 

back in your chair and rest. The rest period will last for ap

proximately five minutes, 

• • • 

This ends the rest period. During the third session, I want 

you to again pay attention to the instruction light and the meter 

which will let you know when you are producing the correct response. 

This training session will last approximately fifteen minutes. 
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Very good,,, this ends the third session. Just sit back in your 

chair and rest. The rest period will last for approximately five 

minutes, 

• • • 

Now we are ready to begin the fourth and final session. During 

this session, your instruction light will give you the same instruc

tion you received during the third session. This time, you will pro

duce the response without the aid of the meter. The session will last 

for approximately ten minutes, 

• • • 

Very good. ..this ends the final session. Just sit back in your 

chair and rest. 
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APPENDIX E 

TASK SPECIFIC SUGGESTIONS 

1. Combined group 

Now that you are experiencing the hypeialert hypnotic state, I 

would like to discuss some aspects of the training experience. The 

alert hypnotic state that you are now experiencing will be very use

ful to you in helping you learn to produce the changes in your heart 

rate that are required in the experiment. In this hyperalert state, 

you will be able to focus exclusively upon the meter which lets you 

know that you are producing the correct response. You will be able 

to focus your attention completely upon the meter and will not be 

distracted by any outside noises. As your body is completely relaxed 

and comfortable, you will not be distracted by any discomfort. Your 

concentration will be focused exclusively upon the meter. In this 

hyperalert hypnotic state, your mind will be able to identify the 

required heart rate response and reproduce it correctly. Even though 

you may not be completely aware of it, your mind will recognize the 

appropriate heart rate response and reproduce it more and more often 

as the training progresses. You can just continue to be relaxed, 

but very alert, attending completely to the meter, being confident 

that your mind can leam to recognize and reproduce the correct heart 

rate response. In fact, you will find that, in your present hyper

alert hypnotic state, you will be able to reproduce the correct re

sponse even without the aid of the biofeedback meter. After a train

ing session, you will be able to produce the correct heart rate re

sponse without the aid of the meter. Just relax in body and keep 

your mind alertly attentive to the meter, letting yourself leam to 

produce the required heart rate response. Learning to produce this 

response is greatly enhanced by your hyperalert hypnotic state. You 

are able, in this state, to concentrate exclusively upon the meter, 

allowing your mind to correctly identify and reproduce the proper 

heart rate response. 

Now, as the training session begins, just sit relaxed in your 

chair and focus your attention on the meter. Remain relaxed in body 
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but very alert in mind as you let yourself leam to produce the correct 

heart rate response as indicated by the instruction light. The light 

will come on and indicate that you are either to slow or to speed your 

heart rate. Just focus your attention upon the meter which will tell 

you when you are producing the required response. Your hyperalert 

state will be a great aid to you in learning to produce this response. 

This training session will last approximately fifteen rainutes. Begin 

now. 

• • • 

All right...this ends the first training session. Just sit back 

in your chair, remain completely relaxed in body but still very alert 

in mind and ready to receive any suggestions I may make to you and 

let them act upon you without fail. Just sit back in your chair and 

rest. At the end of the rest period you will feel rested both in 

body and in mind and will be ready to proceed with the next part of 

the experiment. The rest period will last for approximately five 

minutes. 

• • • 

Now that you are completely rested from your efforts of the pre-

vios session, I want you to again produce the correct heart rate re

sponse as indicated by the instruction light. This time, you will 

produce the response without the aid of the meter. Although the 

meter is tumed off, you will find that you are able to produce the 

correct response since you have already leairned to do so with the 

aid of the meter. Just remain relaxed in body and alert in mind, 

allowing yourself to produce the correct heart rate response. Your 

hyperalert hypnotic state will enable you to correctly identify the 

response and reproduce it even though you no longer have the aid of 

the meter. This session will last approximately ten minutes. Begin 

now. 

• • • 

Very good...this is the end of the second session. Just sit back 

in your chair, remain completely relaxed in body but still very alert 

in mind. Just sit back in your chair and rest. At the end of the 
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rest period, as before, you will feel rested both in body and in mind 

and will be ready to proceed with the next part of the experiment. 

The rest period will last for approximately five minutes. Just sit 

back in your chair, remain completely relaxed but very alert. 

• • • 

Now that you are rested again from your efforts, we are going to 

begin another training session. For this one, just sit relaxed in 

your chair and focus your attention again upon the meter. Remain 

relaxed in body but very alert in mind as you let yourself leam to 

produce the heart rate response as indicated by the instruction 

light. The light will come on and indicate, as before, that you 

are either to slow or to speed your heart rate. Just focus your 

attention upon the meter which will tell you when you are producing 

the required response. Your hyperalert state will be a great aid to 

you in learning to produce this correct response. This training 

session will last approximately fifteen minutes. Begin now, 

• • • 

Very good.,,this ends the third session. Again, as before, just 

sit back in your chair, remain completely relaxed in body but still 

very alert in mind and ready to receive any suggestions I may make to 

you, and let them act upon you without fail. Just sit back in your 

chair and rest. At the end of the rest period, you will feel rested, 

relaxed, and refreshed both in body and mind. ..will be very alert and 

ready to proceed with the next part of the experiment. Sit back in 

your chair and relax. The rest period will last for approximately 

five minutes. 

• • • 

Now that you are completely rested and feel refreshed from your 

efforts of the previous session, I want you to again produce the heart 

rate response that you have learned by following the instruction light 

and observing the meter. This time, you will produce the response 

without the aid of the meter. Although the meter is tumed off, you 

will find that you are able to produce the correct response since you 

have just learned to do so with the aid of the meter. Just remain 
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relaxed in body and alert in mind, allowing yourself to produce the 

correct heart rate response. Your hyperalert hypnotic state will 

enable you to correctly identify the response and reproduce it even 

though you no longer have the aid of the meter. Just remain relaxed 

in body and alert in mind, allowing yourself to produce the correct 

heart rate response. This session will last approximately ten 

minutes. Begin now. 

• « • 

Very good...this ends the final session. Just sit back in your 

chair. Remain completely relaxed in body. Sit back in your chair 

and rest. 

2. Hypnosis group 

Very good. ..now that you are experiencing the hyperalert hypnotic 

state, I would like to discuss some aspects of the learning experience. 

The alert hypnotic state that you are now experiencing will be very 

useful to you in helping you leam to produce the changes in your 

heart rate that are required in the experiment. In this hyperalert 

state you will be able to focus exclusively upon your own responses 

and will be able to produce the desired heart rate changes. You will 

be able to focus your attention completely upon your task and will not 

be distracted by any outside noises. As your body is completely re

laxed and comfortable, you will not be distracted by any discomfort. 

Your concentration will be focused exclusively upon your task. In 

this hyperalert hypnotic state, your mind will be able to identify 

the required heart rate response and reproduce it correctly. Even 

though you may not be completely aware of it, your mind will recog

nize the appropriate heart rate response and reproduce it more and 

more often as the session progresses. You can just continue to be 

relaxed, but very alert, attending completely to the task, being 

confident that your mind can leam to recognize and reproduce the 

correct heart rate response. Just relax in body and keep your mind 

alertly attentive to the task, letting yourself leam to produce the 

required heart rate response. Learning to produce this response is 

greatly enhanced by your hyperalert hypnotic state. You are able. 
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in this state, to concentrate exclusively upon your task, allowing 

your mind to coî rectly identify and reproduce the proper heart rate 

response. 

Now, as the training session begins, just sit relaxed in your 

chair and focus your attention on the task. Remain relaxed in body 

but very alert in mind as you let yourself leam to produce the 

correct heart rate response as indicated by the instruction light. 

The light will come on and indicate that you are either to slow or 

to speed your heart rate. Just focus your attention upon the task 

at hand and let yourself leam to produce the desired response. Your 

hyperalert state will be a great aid to you in learning to produce 

this response. This session will last approximately fifteen minutes. 

Begin now. 

• • • 

Very good...this ends the first session. Just sit back in your 

chair, remain completely relaxed in body but still very alert in mind 

and ready to receive any suggestions I may make to you and let them 

act upon you without fail. Just sit back in your chair and rest. At 

the end of the resp period you will feel rested both in body and in 

mind and will be ready to proceed with the next part of the experiment. 

The rest period will last for approximately five minutes. 

• • • 

Now that you are completely rested from your efforts of the pre

vious session, I want you to again produce the correct heart rate 

response as indicated by the instruction light. In a sense, I am 

asking you to reproduce a response that you have already practiced 

and have learned how to produce. Just remain relaxed in body and 

alert in mind, allowing yourself to produce the correct heart rate 

response. Your hyperalert hypnotic state will enable you to correctly 

identify the response and reproduce it. This session will last 

approximately ten minutes. Begin now. 

• • • 

Yery good...this ends the second session. Again, as before, just 

sit back in your chair, remain completely relaxed in body staying 
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alert in mind, ready to receive any suggestions I may make to you. 

Just sit back in your chair and rest. At the end of the rest period 

you will feel rested and refreshed both in body and in mind and will 

be ready to proceed with the next part of the experiment. The rest 

period will last for approximately five minutes. 

• • • 

Now, as the third session begins, just sit relaxed in your chair 

and focus your attention on your task. Remain relaxed in body but 

very alert in mind as you let yourself leam to produce the correct 

heart rate response as indicated by the instruction light. The light 

will come on and indicate that you are to slow or to speed your heart 

rate, as before. Just focus your attention upon the task at hand and 

let yourself leam to produce the desired response. Your hyperalert 

state will be a great aid to you in learning to produce this response. 

This session will last approximately fifteen minutes. Begin now. 

• • • 

Very good. ..this ends the third session. Just sit back in your 

chair, relax and rest, remaining relaxed in body but alert in mind. 

Sit back in your chair and rest. At the end of the rest period, you 

will feel rested and refreshed both in body and in mind and will be 

ready to proceed with the next and final part of the experiment. The 

rest period will last for approximately five minutes. 

• • • 

Now that you are completely rested, I want you to again produce 

the correct heart rate response as indicated by the instruction light. 

Again, in a sense, I am asking you to reproduce a response that you 

h-ave already practiced and have learned how to produce. Just remain 

relaxed in body and alert in mind, allowing yourself to produce the 

correct heart rate response. Your hyperalert hypnotic state will en

able you to correctly identify the response and reproduce it. This 

session will last approximately ten minutes. Begin now, 

• • • 

Very good,,,now just sit back in your chair, relax, and rest. 
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PRETRAINING MEASUREMENTS 

HGSHS:A SCORES 
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Group Scores Mean S.D. 

Hypnosis 

Biofeedback 

Combined 

To ta l 

2 

2 

1 

5 
2 

2 

6 

3 

2 

6 

h 
2 

8 

1+ 

5 

8 

5 
5 

9 
6 

6 

9 

7 

7 

10 

8 

8 

10 

9 
10 

7.3 
5.0 

1+.8 

5.7 

2.51; 

2.1+5 
3.01 

2.83 

Group 

PULSE RATES 

Obtained at Administration of HGSHS:A'' 

Scores 

Total 

Mean S.D. 

Hypnosis 66 68 79 8o 86 9U 96 99 100 108 87.6 II+.13 

Biofeedback 71 78 81 82 82 86 88 89 89 91 83.6 6.28 

Combined 62 67 76 78 81+ 88 92 92 95 98 83.2 12.15 

81+.8 11.11+ 

^Scores tabled represent mean values of the two pulse lates 

obtained during administration of the HGSHS;A. 
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TRAINING MEASUREMENTS 

CHALLENGE SCORES 
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Group Scores Mean S.D. 

Hypnosis 

Biofeedback 

Combined 

Total 

1 

0 

0 

1 

0 

1 

2 

0 

1 

2 

0 

1 

2 

0 

2 

3 
1 

2 

3 
1 

2 

3 
2 

2 

3 
2 

3 

3 

3 

3 

2.3 

0.9 

1.7 

1.6 

.82 

1.10 

.95 

1,10 
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HEART RATE UNDER SLOWING INSTRUCTION 

Subject 

1 

2 

3 

h 

5 
6 

7 

8 

9 

10 

11 

12 

13 

1U 

15 

16 

17 

18 

19 

20 

Pretraining 
Scores 

111 

76 

81 

86 

92 

69 

9h 
81+ 

75 
100 

87 

73 

111+ 

103 

92 

95 
67 

89 

88 

82 

102 

60 

79 

81+ 

87 

65 

89 

82 

87 

100 

88 

71 

113 

106 

88 

92 

69 

90 

82 

79 

99 

69 

7U 

79 
91 

61+ 

89 

82 

70 

?? 

87 

71 

111 

103 

88 

96 

68 

90 

85 

82 

Mean Training Ct 
Scores Sc 

Hypnosis Group 

101+ 

68 

78 

83 

90 

66 

91 

83 

77 

100 
Biof« 

87 

72 

113 

101+ 

89 

9U 
68 

90 

85 

81 

96 

60 

71 

Ih 
81+ 

71 

88 

81 

77 

100 
Redback Group 

83 

69 

106 

95 

77 

89 

67 

80 

80 

77 

lange 
jores 

8 

8 

7 

9 

6 

- 5 
3 

2 

0 

0 

1; 

3 

7 

9 

12 

5 
1 

10 

5 

1; 

Transfer 
Scores 

90 

60 

66 

75 
87 

78 

81; 

78 

75 
97 

82 

68 

103 

91 

78 

85 

65 

79 

69 

71 

Change 
Scores 

1U 

8 

12 

8 

3 

-12 

7 

5 
2 

3 

5 
1; 

10 

13 

11 

9 

3 

11 

16 

10 
Combined Group 

21 

22 

23 

21+ 

25 

26 

27 

28 

29 

30 

80 

63 

70 

99 

8U 

62 

86 

87 

97 

88 

78 

62 

68 

97 

78 

59 

82 

78 

97 

86 

80 

63 

68 

97 

77 

60 

79 

77 

96 

87 

79 

63 

69 

98 

80 

60 

82 

81 

97 

87 

71; 

62 

66 

95 
71 

59 
71; 

75 
89 

86 

5 
1 

3 

3 

9 

1 

8 

6 

8 

1 

77 

60 

63 

82 

69 

56 

75 

71; 

89 

86 

2 

3 

6 

16 

11 

1; 

7 

7 

8 

1 

bounded to nearest whole heart beat 
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HEART RATE UNDER SPEEDING INSTRUCTION 

Subject 

1 

2 

3 

1; 

5 
6 

7 

8 

9 

10 

Pretraining 
Scores 

88 

77 

68 

71; 

103 

86 

81; 

97 

86 

97 

89 

73 

67 

78 

97 

78 

79 

96 

81 

100 

92 

66 
66 

78 

96 

72 

81; 

91 

78 

99 

Mean 

Hypi 

90 

72 

67 

77 

99 

79 

82 

95 

82 

99 

Training 
Scores 

10sis Grouf: 

85 

61 

63 

75 

99 

67 

81+ 

86 

72 

99 

Change 
Scores 
) 

- 5 
-11 

- 1; 

- 2 

0 

-12 

2 

- 9 

-10 

0 

Transfer 
Scores 

83 

6h 

63 

77 

91; 

65 

85 

86 

71 

99 

Change 
Scores 

- 7 

- 8 

- h 
0 

- 5 
-11; 

3 

- 9 

-11 

0 
Biofeedback Group 

11 

12 

13 

1U 

15 

16 

17 

18 

19 

20 

91 

69 

103 

91; 

82 

87 

69 

88 

82 

83 

90 

66 

103 

92 

71 

81 

69 

90 

78 

78 

90 

65 
103 

93 

70 

81 

63 

83 

79 

79 

90 

67 

103 

93 

7U 

83 

67 

87 

80 

80 

92 

65 

101+ 

90 

86 

81+ 

58 

95 

106 

75 

2 

- 2 

1 

- 3 

12 

1 

- 9 

8 

26 

- 5 

90 

63 

101+ 

92 

82 

78 

66 

79 

96 

77 

0 

- h 
1 

- 1 

8 

- 5 
- 1 

- 8 

16 

- ^ 
Combined Group 

21 

22 

23 

21; 

25 

26 

27 

28 

29 

^0 

90 

71; 

66 

87 

73 

79 

92 

75 
86 

?o 

87 

71; 

65 
86 

71; 

78 

88 

69 

85 

88 

87 

77 

63 

81; 

71; 

69 

88 

71; 

81+ 

87 

88 

75 

65 
86 

7lx 

75 

89 

73 

85 

88 

82 

66 

65 
92 

63 

7U 
89 

71; 

83 

87 

- 6 

- 9 

0 

6 

-11 

- 1 

0 

1 

- 2 

- 1 

80 

62 

69 

89 

63 

59 

83 

75 

80 

88 

- 8 

-13 

1; 

3 

-11 

-16 

- 6 

2 

- 5 
0 

bounded to nearest whole heart beat 
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1st Covariate 

APPENDIX H 

RESULTS OF ANALYSES OF COVARIANCE 

Under Speeding Instruction 

Source Siim of Squares df Mean Square 

(HGSHS:A score) 

2nd Covariate 
(resting heart rate) 

Group (Hypnosis, Bio
feedback, Combined) 

Error 

Training/Transfer 
(observation condition) 

Training/Transfer 
by Group 

2,81 

165.36 

571.21 

2005.03 

58,02 

18,1+3 

p 

1 

1 

2 

25 

1 

2 

2,81 

165.36 

285.61 

80.20 

58. C2 

9.22 

0.01+ 

2.06 

3.56^ 

1;.1;7* 

0.71 

^rrcr 350.0^ ZL ^2^ 

Under Slowing Instruction 

Source Sum of Squares df Mean Square 

1st Covariate 
(HGSHS:A score) 

2nd Covariate 
(resting heairfc rate) 

Group (Hypnosis, Bio

feedback, Combined) 

1;6,39 

36.71 

157.12 

1 

1 

2 

1;6,39 

36.71 

78.56 

1.30 

1,03 

2.19 

Llrror 

Training/Trans f er 
(observation condition) 

Training/Trans f er 
by Group 

Error 
*£ < '^Z> 

^H^ < .01 

895.19 

68.27 

10.13 

206,60 

25 

27 

35.81 

68.27 

5.07 

I^ii 

8,92-^ 

0,66 
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Group 

APPENDIX J 

VARIANCE-COVARIANCE MATRICES 

OF HEART RATE CHMGE SCORES 

1, Under Speeding Instruction 

Training Transfer Determinant 

^rpnos i s 

Tra in ing 26,10 

Transfer 2l;.83 

21;. 83 

28.72 

132.96 

Biofeedback 

Tra in ing 101.1+3 

Transfer 52.19 

52.19 

18.1+6 

2191.32 

Combined 

Tra in ing 25.3l|-

Transfer 2l i .11 

21+. 11 

1;9.99 

685.87 

Pooled 

Tra in ing 

Transfer 

50.96 

33.71 

33.71 

1;2.39 

1023.85 

Average 

/ 

Tra in ing 1+6.68 

Transfer 33.77 

33.77 

1+6.68 

Test for Equa l i t y : 

y? = 

y? = 

12.15 

0.51 

1038.15 

^ - .05 ,6 

Test for Symmetry: 

= 12.59) n . s . 

it .05,1 
3.81+) n . s . 



Group 

Hypnosis 

2. Under Slowing Instruction 

Training Transfer 

m raining 

Transfer 

20.81+ 

27.89 

27.89 

50.89 

67 

Determinant 

282.95 

Biofeedback 

Training 

Transfer 

11.78 

8,56 

8.56 

16,81+ 

125.19 

Combined 

Training 

Transfer 

9.83 

5.83 

5.83 

20.28 

165.37 

Pooled 

Training 

Transfer 

11;.15 

11;. 09 

11;. 09 

29.31; 

216.57 

Average 

Training 

Transfer 

21.71; 

11;.09 

IU.09 

21.71; 

27l;.22 

T^ = 

y? = 

U.l;2 

6.02 

Test for Eqiiality: 

Test for Symmetry: 

n.s. 

(X^ .05,1 
3.81;) £ <.05 
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APPENDIX K 

HEART RATE CHANGE SCORES 

BY ORDER OF 

Speeding First 

Speeding Slowing 

Training Transfer Training Transfer 

INSTRUCTION 

Slowing First 

Speeding Slowing 

Training Transfer Training Transfer 

Hiypnosis Group 

- 1 1 - 8 8 8 

0 - 5 6 3 

-12 -11+ - 5 -12 

- 9 - 9 2 5 

-10 -11 0 2 

- 5 - 7 8 ^h 

- U - h 7 12 

- 2 0 9 8 

2 3 3 7 

0 0 0 3 
Group Means 

- 8.1+ - 9.1; 2.2 1.2 - 1.8 - 1.6 5.k 8.8 

Biofeedback Group 

2 

26 

' 5 

0 

16 

- 3 

h 

5 
h 

5 
16 

^0 

_ 2 

1 

- 3 

12 

1 

- 9 

8 

- h 
1 

- 1 

8 

- 5 
- 1 

- 8 

3 

7 

9 

12 

5 
1 

10 

1; 

10 

13 

11 

9 

3 

11 
Group Means 

7.7 U.3 U.7 10.3 1.1 - 1.U 6.7 8.7 

^ Combined Group 

o 

9 

0 

1 

0 

1 

- 8 

-13 

h 
-16 

- 6 

0 

5 
1 

3 

1 

8 

1 

2 

3 

6 

1; 

7 

1 

6 

-11 

1 

- 2 

3 

-11 

2 

- 5 

3 

9 

6 

8 

16 

11 

7 

8 

Group Means 

3.1 3.9 - 1.5 - 2.8 U.5 10.5 
Grand Means 

- 2.6 - 5.2 3.1 1;.3 - U.U - 1.8 6.3 9.2 
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APPENDIX L 

MEAN RANKS OF ITEMS ON THE 

SELF-CONTROL OF HEARTRATE QUESTIONNAIRE 

Speeding Slowing 

Item # 

1. 

2. 

3. 

u. 
5. 
6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

lU. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22, 

23. 

21;. 

25. 

26. 

27. 

28. 

^ 

group. 

B^ 

0.9 

1.0 

i.U 

1.7 

0.6 

1.8 

0.2 

0.8 

2.1; 

1.8 

1.0 

o.U 
1.2 

1.9 

2.1 

1.2 

2.1; 

2.1 

1.0 

2.3 

0.7 

i.U 

0.6 

0.5 

2.0 

2.0 

2.6 

2.0 

H 

0.6 

0.3 

1.7 

.8 

0.7 

2.5 

0.0 

0.1+ 

1.6 

1.5 

1.1 

0.9 

0.1+ 

1.7 

1.9 

0.9 

1.0 

1.8 

1.8 

1.6 

1.0 

1.6 

0.5 

0.7 

0.9 

1.8 

1.8 

2.0 

= Biofeedback 

c 

0.7 

0.1+ 

0.7 

2.2 

1.5 

2.1; 

0.1 

0.1+ 

2.1+ 

2.2 

1.6 

0.3 

1.1 

1.9 

2.6 

1.8 

3.2 

2.1 

1.5 

2.9 

1.5 

1.7 

0.1 

0.7 

2.5 

1.8 

2.0 

1.5 

group. 

Total 

0.7 

0.6 

1.3 

1.6 

0.9 

2.2 

0.1 

0.5 

2.1 

1.8 

1.2 

0.5 

0.9 

1.8 

2.2 

1.3 

2.2 

2.0 

1.6 

2.3 

1.1 

1.6 

0.1+ 

0.6 

1.8 

1.9 

2.1 

1.8 

H = Hypnosis 

B 

1.9 

1.1; 

3.3 

0.0 

1.8 

2,2 

0,1 

0.7 

0.5 

0.0 

0.9 

3.0 

0.9 

2.1 

0.5 

1.1; 

2.1; 

2.2 

0.8 

0.2 

0.1+ 

0.1 

0.8 

0.2 

0.1 

2.2 

0.1 

2.1 

group. 

H 

1.8 

1.8 

2.1 

0.7 

2.0 

2.0 

0.5 

0.3 

0.5 

0.2 

1.1 

1.7 

0.7 

1.5 

0.5 

0.5 

0.8 

1.7 

1.8 

0.6 

0.9 

0.1+ 

1.5 

0.5 

0.1 

1.5 

0.6 

2.0 

and C = 

C 

2.6 

2.6 

2.8 

0,1 

2,2 

2,0 

0.5 

0.1+ 

0.3 

0.2 

1.9 

2.7 

0.9 

2.1 

0.2 

2.5 

2.7 

2.0 

1.5 

0.3 

1.7 

0.0 

1.6 

1.1 

0.1 

1.6 

0.0 

1.5 

Total 

2.1 

1.8 

2.7 

0.3 

2.0 

2.1 

0.1+ 

0.5 

0.1+ 

0,1 

1.3 

2.5 

0,8 

1.9 

0,1+ 

1.5 

2,0 

2,0 

1.1; 

0.4 

1.0 

0.2 

1.3 

0.6 

0.1 

1.8 

0.2 

1.9 

Combined 
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APPENDIX M 

CORRELATION OF SUBJECTS' AGE WITH HEART RATE CHANGE 

1. Under Speeding Instruction 

Hypnosis Group Combined Group Biofeedback Group 

Training O.3OI+ -O.Oi+5 -O.I438 

Transfer 0.226 0.180 -0.3l;9 

2. Under Slowing Instruction 

Hypnosis Group Combined Group Biofeedback Group 

Training -0.320 0.102 0.1+1+8 

Transfer -0.010 O.I8I 0.053 




