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The purpose of this investigation was to separate the 

effects, and determine the optimal and most feasible methods, 

of promoting skin temperature increase in a clinical prison 

population. Subjects were 60 male prisoners from a federal 

institution located in the north-central region of the 

United States. Half of the subjects were referrals to the 

Psychology Department from staff in the institution. The 

reasons for referral generally reflected signs of a high 

arousal level, for example, "uptight," "nervous," "can't 

sleep," or "about to go off." Only those men who voluntarily 

agreed to participate in the training session were used as 

subjects. The remainder of the subjects were selected by 

means of their response to a written notice stating the 

availability of "training sessions designed to teach self-

control skills for the management of anxiety and tension." 

All subjects participated in two training sessions held 

within a 3-day period. They were randomly assigned to one 

of six experimental groups. Direct instruction to increase 

skin temperature, relaxation training, and autogenic suggestion 

were employed with three of the groups. Skin temperature 



feedback was added to these instructional sets to form three 

additional groups—direct instruction/feedback, relaxation 

training/feedback, and autogenic suggestion/feedback. A 

BFT 302 Feedback Thermometer was used to measure absolute 

temperature at the tip of the index finger and provide 

auditory feedback. In addition to skin temperature data, 

self-report of anxiety/tension was used as a dependent variable. 

Subjects in both the relaxation training and autogenic 

suggestion groups reported significantly greater anxiety/tension 

reduction in Session 1 than subjects in the direct instruc-

tion groups. Significant increases in the skin temperature 

were observed for all groups. The results demonstrated the 

law of initial values with respect to skin temperature—the 

higher the initial temperature, the less the temperature 

increase. Subjects with low-baseline skin temperatures 

showed a significantly greater increase in temperature in 

Session 1 than subjects with high-baseline temperatures. 

Subjects with low-baseline temperatures also showed a signif-

icant increase in baseline temperature in Session 2. It 

was suggested that this increase in baseline temperature may 

have been a function of either transfer of training or 

habituation to the experimental situation. Subjects reached 

higher absolute temperatures during the second session, 

indicating that more than one session may be needed to 

produce maximum results. 

There were no significant differences among the instruc-

tional sets with respect to skin temperature increase. Skin 



Temperature feedback significantly delayed the time of maximum 

temperature increase. However, the average delay of 3.5 

minutes was not considered to be clinically significant. No 

other significant effects were evidenced from feedback training. 

It was suggested that the lack of differential effects among 

the instructional sets and feedback training may be a charac-

teristic of the early stages of training and that significant 

differences might emerge if training were continued over a 

greater number of sessions. 

The question was raised as to whether skin-temperature 

training had taken place during the two training sessions. 

The subjects may have been displaying a nonspecific "relaxa-

tion response" or habituation to the experimental situation. 

It may take more than two sessions before significant condi-

tioning of the skin-temperature response occurs. Recommenda-

tions for future research were specified, including an increase 

in the number of training sessions and the addition of new 

control procedures. 
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SKIN TEMPERATURE CONTROL: A COMPARISON OF 

DIRECT INSTRUCTION, AUTOGENIC SUGGESTION, 

RELAXATION, AND BIOFEEDBACK TRAINING 

Biofeedback is the immediate presentation to a person 

of information about his or her own physiological processes 

or conditions, such as muscle tension, skin temperature, 

heart rate, blood pressure, or brain-wave frequency. Infor-

mation is usually "fed back" by a needle on a meter, by a 

light or sound, or by allowing the person to watch the 

physiological record as it emerges from the monitoring 

equipment. Biofeedback training is making use of the infor-

mation to voluntarily change or control the specific process 

or response being fed back. 

Biofeedback training has recently been applied in 

rehabilitation programs in prison settings, however, these 

investigations are mostly of a descriptive or anecodotal 

nature. Frank (1974) describes a two-year program in a 

federal reformatory using skin temperature and electroen-

cephalogram (EEG) feedback. The typical presenting problem 

was that of the inmate who ha,d feelings of being "uptight," 

headaches, insomnia, and generalized anxiety. These indi-

viduals evidenced an externalization of the sources of 

conflict and control of their behavior. Some of the inmates 

were chronic sickline cases who consistently solicited 

medication from the hospital and medical staff. Skin 



temperature feedback was utilized alone for two or three 

sessions, and EEG feedback was added later. The trainees 

were given instructions in relaxation, pleasant imagery, 

and other techniques adapted from Schultz and Luthe (1969) 

or Jacobson (1970). A standard protocol could not be 

achieved because each trainee reacted in an idiosyncratic 

way. Instead, a few "suggestions" emerged as the most 

productive instruction. These suggestions were equivalent 

to making one's mind blank, or to imagining a favorite 

peaceful scene from childhood. It should be noted that this 

work was not controlled experimentation, nor were there any 

figures given on extent of control of skin temperature or 

EEG. Rather, it was stated that the "great majority" of 

the trainees experienced some symptomatic relief from their 

biofeedback experience. That is, they reported a reduction 

of the "uptight feeling," a reduction in experienced anxiety, 

an increase in sleep and ease of falling asleep, being less 

distractible and more able to concentrate on studies, or 

a reduction in frequency, intensity, and duration of head-

aches. In addition, the trainees increased their experience 

of control as they decreased their tendency to act out in a 

self-defeating or aggressive way. 

Six advantages associated with biofeedback training and 

similar training continued without the biofeedback apparatus 

(i.e., meditation) were listed. First, this training appears 

to teach self-control directly, one of the chief aims of 

corrections. Second, these techniques can be practiced 



quietly, alone, and without any disruption of institution 

routine. Third, they reduce the chronic sick-call behavior 

for those individuals who want a pill to quiet their internal 

tension. Fourth, meditation allows a person to redefine the 

situation of confinement, i.e., it teaches withdrawal from 

the external world and the use of solitude for inner-explora-

tion. Fifth, these biofeedback techniques are successful 

with non-verbal types of people who have no use for verbal 

psychotherapy. Sixth, biofeedback intervention teaches 

relaxation as a response to those thoughts that make sleep 

impossible, a procedure much like the classic paradigm of 

desensitization. 

Norris (1974) also described biofeedback applications 

in a prison setting. The program consisted of two phases, 

biofeedback training in temperature control, and, later, a 

"psychosynthesis" phase. The trainees in this study were 

also described as perceiving themselves as victims. Two 

major categories of psychological effects from temperature 

control were reported. Memories associated with original 

conflicts began to emerge, and subjects' reports suggested 

that the effects of gaining control over one parameter were 

generalizing and they were gaining a feeling of mastery over 

many other areas of functioning. The actual method of tempera-

ture training described was somewhat vague. Biofeedback 

training was promoted by the men "holding images of warmth, 

comfort, and tranquility in their mind, and by associating 



the feelings of relaxation with increased hand warmth." 

As they gained competency in relaxing, they were encouraged 

to experiment internally with their feelings by recalling 

incidents which had produced anxiety, anger, or embarrassment 

for them in the past, while watching the temperature meter 

and maintaining a relaxed state. The biofeedback portion of 

the program reportedly facilitated: (a) learning to relax 

deeply, (b) learning to attend to internal cues, (c) learning 

to redirect moods and gain skills in controlling stress, and 

(d) a dramatic revelation to most of them as they experience 

psychophysiological control and recognize their responses 

don't just happen to them and are not mediated externally. 

LeBow and Allen (1974) reported on biofeedback applica-

tions to drug-abuse treatment in a prison setting. Electro-

myograph (EMG)f galvanic skin response, and skin temperature 

training were combined with an active volitional-skills 

training program. A recidivism rate of only 4% was reported, 

however, there was a small sample and only a short time 

period was covered. No specifics on the nature of the bio-

feedback training were reported. 

Skin temperature feedback training is a relatively new 

therapy procedure being used to treat persons suffering 

from migraine headaches and Raynaud's disease as well as 

an aid to therapeutic relaxation and anxiety reduction. 

However, most of these reports, involving the clinical 

application of temperature training, h^ve been of a case-study 

or anecdotal nature. There have been a number of studies, 



conducted under more controlled conditions, which have 

attempted to demonstrate the conditioning of skin temperature 

changes of relatively large magnitude. These studies, however, 

are open to criticism on several grounds. First, in each 

study biofeedback training has been used in conjunction with 

an instructional set, designed to induce skin temperature 

changes, e.g., autogenic phrases, hypnotic suggestions, 

thermal imagery, or direct instruction to increase or decrease 

skin temperature. The simultaneous use of multiple treatment 

procedures makes it impossible to evaluate whether feedback 

or the specific instructional sets were responsible for 

the observed changes in skin temperature. Furthermore, some 

studies, which have not employed biofeedback, have used a 

combination of instructional sets to induce skin temperature 

changes thus making it difficult to determine which of the 

sets were responsible for the reported changes. Secondly, 

there are differences in the way skin temperature has been 

measured in the various studies. Data on skin temperature 

have been reported in terms of absolute hand temperature 

changes, differential hand/forehead temperature changes, 

and differential hand/hand temperature changes. Most of 

the studies utilizing differential temperature training have 

not reported data on changes in absolute temperature of each 

skin site measured. Because of the different ways skin 

temperature changes have been reported, it is difficult to 



make generalizations regarding the relative effectiveness 

and expected course or outcome of the various procedures 

employed to induce temperature change. 

Most researchers and clinicians have assumed that a 

psychologically stressful situation will produce a decrease 

in hand or finger temperature, and that rest or relaxation 

will result in an increase, Boudewyns (1976), in a test of 

this assumption, reported two studies designed to compare the 

effects of stress and relaxation instruction on skin tempera-

ture. In the first experiment, finger temperature and self-

report of arousal were observed in 20 subjects who progressed 

from a presumably relaxation-producing situation to a 

presumably stressful situation and back to a presumably 

relaxation-producing situation. Excerpts from the Lazarus 

(1970) relaxation tapes constituted the relaxation-producing 

situation. Electric shock and threat of shock constituted 

the stressful situation. The second experiment was primarily 

a replication of the first, but also included measures of 

skin conductance and pulse rate, and a control group which 

did not receive shock or threat of shock. Feedback was not 

given in either experiment. As predicted, skin temperature 

significantly decreased under stress conditions and signifi-

cantly increased under relaxation conditions. The actual 

amount of these temperature increases and decreases was 

not reported. Skin temperature did not correlate significantly 

with the other psychophysiological measures, but was related 

to self-report. The skin temperature response wa,s relatively 



slow to "trace" the changes in stimulus conditions. In 

other words, the "turn around time" when going from one 

stimulus phase to another for the subjects was much slower 

for skin temperature than for skin conductance. Pulse 

rate was not found to be differentially responsive to the 

various stimulus conditions. Boudewyns suggests that the 

rather sluggish nature of the skin temperature response 

may give it more clinical potential than some other psycho-

physiological responses, since extraneous stimuli in the 

environment, such as change in sound and light levels that 

might temporarily startle the patient, do not affect skin 

temperature as much as other responses. 

Sargent, Green, and Walters (1972, 1973a, 1973b) have 

led the way in utilizing autogenic feedback temperature 

control for treating migraine headaches which is a vascular 

dysfunction with dilation, chiefly of branches of the exter-

nal carotid arteries, occurring during the headache phase. 

One aspect of the general syndrome involving migraine 

headache is vasoconstriction in the hands. These authors 

hypothesize that since there is little parasympathetic 

innervation in the vascular system of the hands, voluntary 

vasodilation (learned through temperature feedback training) 

reflects a voluntary decrease of sympathetic outflow. Their 

procedure combines "autogenic training" (Schultz & Luthe, 

1969) with biofeedback training in raising the temperature 

of the hands relative to the temperature of the forehead. 
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It is reported that more than 80% of the patients going 

through the training procedures have obtained a significant 

degree of amelioration. Each patient is first given a 

typewritten sheet containing two sets of autogenic phrases. 

The first group of phrases help the subject "achieve passive 

conncentration and relaxation of the whole body," while the 

second group focuses on "achieving warmth in the hands." 

After learning the phrases, the patient dispenses with the 

typewritten sheet and visualizes the changes while watching 

the temperature trainer. Each participant then takes the 

trainer home with instructions to practice daily. The 

patient is seen on a weekly or bi-weekly basis "until he 

has a consistent sense of warmth in his hands and positive 

responses on the temperature training." The patient then 

practices on alternate days without the trainer and "usually" 

the trainer is withdrawn within a month. The procedures for 

evaluating hand warming are not entirely satisfactory. 

Results are given in terms of improved/unimproved; no 

analysis of skin temperature change is presented. The 

authors do state, however, that "significant increases in 

hand skin temperature were observed, while only small changes 

occurred in forehead skin temperature." The treatment 

package seems to be a misture of autogenic suggestion and 

biofeedback training, either of which may have accounted for 

the results. 
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Hypnosis has also been studied as a method of skin-

temperature control. Maslach, Marshall, and Zimbardo (1972) 

investigated the ability of hypnotized subjects to simul-

taneously change the skin temperature of their two hands 

in opposite directions. There were nine subjects, three of 

which received an average of 10 hours of hypnotic training 

prior to the experiment which began with10 minutes of 

hypnotic induction, for the hypnotic subjects. The remainder 

of the session, averaging 10 minutes, was identical for 

both hypnotic and waking-control subjects. They were first 

asked to focus attention of their hands, and were then 

told to make an arbitrarily selected hand hotter, and the 

other colder than normal. Accompanying this instruction 

were suggestions of several images thought to be useful in 

producing this effect, as well as encouragement to generate 

personal imagery and commands to the desired result. For 

the hypnotic subjects, large differences, as much as 7.2° 

Farenheit (F), between identical skin sites on opposite 

hands appeared within 2 minutes of the verbal suggestion. 

None of the waking controls were able to achieve significant 

bilateral changes in the temperature of their hands. Also, 

the performance of the hypnotic subjects showed an improve-

ment from the first to the second session, which was not true 

of the control subjects. The authors noted, however, that 

any temperature change in the two hands of the controls was 

usually in the same direction. The magnitude and direction 

of these changes, and whether the changes were significant, 
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were not noted. Also, the authors state that in an initial 

pretest verbal feedback was given to the subjects when they 

had succeeded in producing the bilateral difference in 

temperature. Again we have a mixture of several procedures— 

hypnosis, instruction, autogenic suggestion, reinforcement, 

and biofeedback training. 

Roberts, Newman, and MacDonald (19 73) also used 

hypnosis and auditory feedback to train six "hypnotically 

talented subjects to produce a difference in skin temperature 

in one hand relative to the other. All subjects had received 

"extensive" hypnotic training and experience prior to the 

experiment. Each subject also received from five to nine 

individual one-hour training sessions prior to the three 

experimental sessions. During these training sessions, a 

cold pad was placed on one hand and a warm pad was placed on 

the other hand for a "few" minutes; then the subjects were 

asked to maintain the difference between the two hands 

after the pads were removed. In the experiment proper, each 

subject underwent a 10-minute hypnotic induction followed 

by a 5-minute period of "rest and relaxation" before feed-

back was started. Subjects were then instructed to make 

one hand cold and the other hand warm. After 8 minutes, 

these instructions were repeated for the opposite hand, and 

after another 8 minutes there was another reversal. Four 

of the subjects showed the ability to produce differential 

changes of as much as 5,37° F in skin temperature. The 
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authors noted, however, that all six subjects were able to 

change the temperature of their hands significantly, but 

not differentially. The only information presented on 

magnitude of absolute temperature changes was the average 

change for right and left hand warm trials across the three 

sessions 1.83° F. Two subjects participated in two addi-

tional no—feedback training sessions, where they acheived 

even better control than previously. This study also 

presents a mixture of procedures—hot/cold pad training, 

hypnosis, relaxation, auditory feedback, direct instruction—— 

with no controls to separate their effects. 

In a later study, Roberts, Schuler, Bacon, Zimmerman, 

and Patterson (1975) replicated earlier findings that human 

subjects could voluntarily control peripheral skin temperature 

with feedback. As in the Roberts et al. (1973) study, 

subjects were trained to produce a difference in skin 

temperature in one hand relative to the other. In this 

later study, hypnotic susceptibility and the capacity for 

absorbed, imaginative attention were found to be unrelated 

to performance and learning, that is, temperature control 

across sessions. The subjects were not hypnotized, but 

were simply instructed to produce a difference in skin 

temperature and provided auditory feedback. The authors 

reported that the 14 subjects in this study did about as 

well as on the average as the six "highly trained, highly 

talented hypnotized subjects in the earlier study. In 
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addition, there was a significant learning effect across the 

16 experimental sessions for 8 of the 14 subjects. Finally, 

the authors noted that during early training sessions there 

were high correlations between the absolute temperatures of 

the two hands—i.e., both hands changed in the same direction. 

For poor performers, this correlation remained high for 

subsequent sessions. The magnitude and significance of 

these skin temperature changes were not reported. 

Peters, Lundy, and Stern (1973) investigated the effect 

of hypnosis or method-acting, instructions combined with 

suggestions of being hot and cold. Ten male subjects were 

selected by a screening procedure for hypnotic susceptibility. 

In a repeated measures design, subjects were either hypno-

tized or given "method-acting instructions" for 15 minutes 

followed by 10 minutes of hot and cold suggestion, a 

procedure similar to autogenic suggestion. Feedback of 

skin temperature was not given. Where hypnotized subjects 

tended to maintain a constant temperature regardless of the 

content of the suggestions, subjects given method-acting 

instructions tended to increase skin temperature regardless 

of hot or cold suggestion. Hypnosis appeared to be of no 

assistance in learning to control skin temperature. The 

average baseline skin temperature prior to the beginning of 

the suggestion periods was 91.16° F. The most temperature 

change observed under any of the four experimental conditions 

was .92° F for the unhypnotized hot-suggestion group. 
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Again we find a mixture of several procedures—hypnosis 

plus suggestion, and method-acting instruction plus sugges-

tion. 

Jacobson, Hackett, Surman, and Silverberg (1973) 

reported a case study in which they trained a man with 

Raynaud's disease to raise the temperature of his hands in 

relation to his forehead. Raynaud's disease is a vascular 

condition characterized by disordered blood flow in the 

hands and/or feet (Shapiro & Surwit, 1976). Treatment 

consisted of a combination of hypnosis, imagery, and bio-

feedback. An increase of as much as 7.74° F was observed in 

both the patient's hands, along with marked symptomatic 

improvement. This amount of temperature change was possible 

because of the patient's low baseline skin temperature, 

reported 80.6° F at the beginning of a "typical session." 

Wickramaskera (1973) used direct instruction plus 

feedback to train two migraine sufferers to raise their 

hand temperature relative to their forehead temperature. 

Both patients were first treated with EMG feedback training 

without positive response. The training method used was 

essentially that of Sargent et al, (1972, 1973a, 1973b) 

omitting the autogenic phrases. The patients practiced the 

handwarming skill both with sind without feedback and, in 

addition, practiced at home. Positive results were reported 

in terms of frequency and intensity of headache activity. 

The magnitude of the skin temperature increases was not 

reported. 
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McDonagh and McGinnis (1973) found that feedback 

combined with autogenic suggestions accelerated absolute 

temperature increase as compared to autogenic training alone. 

The authors used a repeated measures design, however, the 

14 subjects were not counterbalanced for training method. 

All subjects were first observed under an autogenic-suggestion-

alone condition, and then were observed under an autogenic 

suggestion plus feedback condition lasting 10 minutes. The 

subjects were divided into low-temperature (79-86° F) and 

high-temperature (89-94° F) groups. The difference in tempera-

ture change between the two groups was significant. The 

low group increased their skin temperature from a mean of 

82.9° F at baseline to a mean of 90.6° F at the conclusion 

of the experiment. The corresponding temperatures for the 

high group were 91.4° F and 92.95° F respectively, a gain of 

1.55° F as compared to a gain of 7.7° F for the low group. 

Because of the failure to counterbalance the subjects for 

training method, this study does not provide a satisfactory 

evaluation of the relative effectiveness of autogenic 

training and skin temperature feedback. 

Keefe (1975) used direct instruction plus feedback to 

teach temperature control to eight male subjects who were 

instructed to either raise or lower the temperature of their 

fingers in comparison with the temperature of their forehead. 

Each of the 12 training sessions consisted of a 5-minute 

rest period followed by a 10-minute feedback period. All 
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subjects were able to produce changes in the specified 

direction, however, it was only after several training 

sessions that control over differential skin temperature 

developed. Information on the absolute magnitude of tempera-

ture change was given for the twelfth session only. Over 

the 10-minute feedback period, the increase group showed an 

average increase in absolute finger temperature of 1.7° F, 

whereas the decrease group showed an average decrease of 

1.2° F. Differential skin temperature changes between hand 

and forehead were highly correlated with changes in absolute 

skin temperature. Again, the design of the study provides 

no way to separate the effects of instructions and feedback. 

Taub and Emurian (1976) trained 21 subjects either to 

increase or decrease their skin temperature. Subjects were 

given a combination of training procedures which included 

direct instruction, instruction to relax, visual feedback, 

and encouragement to use thermal imagery. In addition, some 

subjects were given money reward contingent on performance. 

Subjects participated in four to six sessions, each of which 

included a 15-minute feedback training period. There were 

significant differences in skin temperature between the 

increase and decrease groups. Mean temperature change was 

2,2° F on the last three training sessions. There was an 

orderly growth in magnitude of change across training sessions 

and subjects did .7° F better when given money reward 

contingent on performance. However, neither of these effects 



16 

were significant. Temperature change was calculated by 

subtracting the magnitude of change for each of the four 

to six sessions from the magnitude of change found during 

an initial baseline period. Thus, actual baseline skin 

temperature at the beginning of each session was not taken 

into consideration in the analysis of the temperature change 

data. The authors do point out, however, that the baseline 

or initial stability point did not change significantly 

during training. The mean initial stability point for all 

subjects on the baseline day was 89.7° F and for the 

6 training days, it was 89.9° F. 

The ability of subjects to change their skin temperature 

rapidly has been demonstrated in the studies cited above. 

However, there has been a confounding of the procedures 

used to promote skin temperature changes. There has also 

been a failure to report actual temperature readings in 

many studies. 

More direct comparisons between procedures such as 

instructional sets and feedback have been made in research 

using frontalis EMG levels. Reinking and Kohl (1975) 

examined the relative effectiveness of four types of relaxa-

tion training using EMG and self-report measures of relaxation 

as dependent measures. All groups reported increased 

relaxation, but EMG measures showed that in speed of learning 

and depth of relaxation the groups receiving feedback were 

superior. A control group did not master relaxation at all. 
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Procedures accompanying EMG feedback had little additive 

effect. Haynes, Moseley, and McGowan (1975) also assessed 

the comparative effectiveness of EMG feedback and relaxation 

instructions in reducing frontalis EMG levels. Subjects 

receiving feedback and passive relaxation instructions 

demonstrated the greatest decrement in frontalis EMG level. 

Biofeedback was more effective than the passive relaxation 

procedures, however, the difference did not reach statistical 

significance. 

The present study was designed to separate the effects 

of, and determine the optimal and most feasible methods of, 

promoting skin temperature increase in a clinical prison 

population. There have not been any well-controlled 

studies assessing relative contributions of feedback 

training and the different instructional sets in promoting 

skin temperature changes. However, feedback has been found 

to be more effective than instructional sets alone in 

lowering EMG levels. It was hypothesized that subjects 

receiving feedback would increase their skin temperature 

significantly more than subjects not receiving feedback. One 

question that needs to be answered is whether biofeedback 

equipment is necessary for learning temperature control. 

This is especially important in a prison setting where a 

large number of men are referred to the psychologist with 

complaints of nervousness" or inability to sleep. It 

would require a considerable investment for all these men 
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to have access to biofeedback equipment. At issue also is 

the quickest way to promote skin temperature increase which 

is presumably correlated with relaxation. At present, the 

majority of referrals to the psychologist can only be seen 

once or twice. If anything is to be accomplished in terms of 

temperature control, whatever method of training is employed 

will of necessity have to be effective within a short period 

of time. At issue also is the basic question of whether or 

not inmates can learn to control their skin temperature. 

Actual information on skin temperature increase was not 

provided in the reports on biofeedback applications in prison 

settings (Frank, 1974; LeBow & Allen, 1974; Norris, 1974). 

Prisoners appear to see themselves as victims and as externally 

controlled, and there is some evidence that individuals 

with an external locus of control are less able to control 

their physiological functions than individuals who view 

themselves as internally controlled (Fotopolous, 1970; 

Gatchel, 1975; Johnson & Meyer, 1974; Wagner, Bourgeois, 

Levenson, & Denton, 1974). 

Method 

Subjects 

The subjects were 60 male prisoners from a federal 

institution located in the north—central region of the 

United States. The group of subjects included 32 Caucasians, 

18 Blacks, and 10 Mexican-Americans. They ranged in age from 

23 to 48 years, with a mean age of 31.3 years. The mean 
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educational level attained was 11.4 years. Approximately 

half of the subjects were referrals to the Psychology 

Department from staff in the institution. The reasons for 

the referrals generally reflected signs of a high arousal 

level, e.g., "nervous," "uptight," "can't sleep," "headaches," 

or about to go off." Only those men who voluntarily 

agreed to participate in two training sessions were used 

as subjects. Approximately two—thirds of this group of 

referrals declined to participate in the: training procedures. 

The remainder of the subjects were selected by means of their 

response to a written notice stating the availability of 

training sessions designed to teach self—control skills 

for the management of anxiety and tension." Direct 

instruction to increase skin temperature, relaxation training, 

and autogenic suggestion were employed with three of the 

groups. Skin temperature feedback was added to these 

instructional sets to form three additional groups—direct 

instruction/feedback, relaxation training/feedback, and 

autogenic suggestion/feedback. 

Apparatus 

A Biofeedback Technology Inc. (BFT) 302 Feedback 

Thermometer was used to measure absolute temperature at the 

skin site in tenths-of-one-degree Fahrenheit. Auditory 

feedback was also provided by the BFT 302 by means of a tone 

which varied in pitch relative to temperature deviations 

from baseline temperature. The BFT 112 Strip Chart Recorder 



20 

was used to continuously record skin temperature deviations 

relative to baseline temperature. The Lazarus relaxation 

tape, Relaxation Exercises I (1970), was used with the 

relaxation training groups. 

Procedure 

All subjects participated in two 24-iuinute temperature— 

control training sessions. These sessions were held within 

a 3-day period. Subjects were randomly assigned to one of 

the six experimental groups in blocks of six. After arrival 

for the first training session, identifying and demographic 

data were obtained from each subject and recorded on a data 

sheet (see Appendix A). Self-report measures of anxiety or 

tension were obtained in a similar manner to Reinking and 

Kohl (1975). Before and after Sessions 1 and 2, the subjects 

were asked, "On a scale of 1 to 10, 10 being as tense or 

anxious as you have ever felt and 1 being completely relaxed, 

how would you rate yourself right now?" These self-ratings 

were also recorded on the data sheet. 

The following instructions were read to all subjects 

at the beginning of the first training session: 

This training procedure deals with controlling the 

temperature of your hands. The majority of people 

can raise the temperature of their hands. Raising 

the temperature of your hands is possible if you 

concentrate on your hands and try to make them 

warmer. Raising the temperature of the hands 
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is indicative of changes in the peripheral blood 

flow and is associated with a lowered arousal 

level in the body. Thus, when you are learning 

to make your hands warmer, you are also making 

it less likely you will feel anxious or uptight. 

Participants in the three groups to receive feedback were 

informed about the operation and were given a demonstration 

of the auditory feedback system. The above instructions 

constituted the experimental conditions for direct instruc-

tion and direct—instruction/feedback groups. The following 

instructions were read to relaxation—training and relaxation— 

training/feedback groups! "You are going to listen to 

a tape of relaxation exercises. These exercises will help 

you to increase the temperature of your hands. Listen to 

the tape and follow the instructions." 

Autogenic-suggestion and autogenic-suggestion/feedback 

groups listened to a tape of the Sargent et al. (1972, 19 73a, 

1973b) training instructions (see Appendix B), They were 

given a typewritten sheet of the same instructions to read 

while listening to the tape as well as a typewritten list of 

autogenic phrases to repeat to themselves during the training 

sessions. 

Immediately prior to the start of the first training 

session, baseline skin temperature for all potential subjects 

was determined. The subjects were seated in a comfortable 

chair and a thermistor was taped to the bottom side, center 

tip of the index finger of the dominant hand. A 5-minute 
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period was allowed for each subject to rest and establish 

a baseline and then the absolute temperature was recorded 

and used as the baseline. In order to allow sufficient 

ceiling for a possible temperature increase, all subjects 

with an absolute temperature of 91.0° F or above were 

excused from the study. Previous studies (Boudewyns, 1976; 

McDonagh & McGinnis, 1973; Taub & Emurian, 1976) have 

suggested that there is an upper limit for hand temperature, 

between 94°-970 F for the various investigations. Approxi-

mately one—third of the men had baseline temperatures above 

the cutoff point. A new baseline was established in a similar 

manner (without the temperature cutoff) for the second 

training session. Room temperature was monitored and main-

tained at a constant 75° F. In both Sessions 1 and 2, 

the subjects had been in the room for at least 15 minutes 

before the baseline measurement was established. The training 

sessions followed the establishment of a baseline. 

Results 

Significant differences among the groups were found 

when baseline skin temperature was used as the dependent 

variable in a 2 x 3 x 2 analysis of variance (ANOVA). See 

Appendix C for the F values. The first factor was the pres-

ence or absence of skin temperature feedback. The second 

factor referred to the three instructional sets, direct 

instruction, relaxation training, and autogenic suggestion. 

The third factor concerned a comparison between Session 1 

and Session 2. The means and standard deviations of the 



23 

baseline skin temperature for the experimental groups are 

presented in Table 1. The strength of the relationships 

between baseline skin temperature and the other dependent 

variables used in the study were calculated by means of a 

Pearson Product Moment Correlation. The dependent variables 

were: temperature change, minutes above baseline, time of 

maximum temperature increase, and subjective rating change. 

Table 1 

Means and Standard Deviation of Baseline Skin 
Temperature in Degrees Fahrenheit 

Training 

Direct 
Instruction 

M 

Relaxation Autogenic 
Training Suggestion 

SD M SD M SD 

No Feedback 

Feedback 

Session 1 

87.43 3.25 89.47 1.29 89.30 1.98 

87.63 4.16 88.49 3.14 88.12 4.39 

No Feedback 

Feedback 

Session 2 

90.64 1.85 90.23 1.19 90.55 1.97 

88.46 4.25 91.04 1.10 90.03 3.20 

Significant correlations were found between baseline skin 

temperature and temperature change for Session 1, r 58 = -.57 

p< .001, and Session 2, r 58 = -.75, p < .001. No other 

significant correlations were evidenced. Analysis of 
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covariance (ANCOV), with baseline skin temperature as the 

covariate, was used to analyze skin temperature change since 

there was a significant relationship between baseline tempera-

ture and temperature change as well as significant differences 

in baseline level among the various experimental groups. 

Temperature change was analyzed separately for Session 1 

and Session 2 in a 2 x 3 ANCOV (see Appendix D). Temperature 

change was calculated by subtracting the subject's maximum 

temperature reached during each training session from hiss 

baseline temperature for that session. The first factor 

was the presence or absence of feedback. The second factor 

referred to the three instructional sets. There were no 

significant differences evidenced by this analysis. Tempera-

ture change was also analyzed separately for no-feedback 

and feedback groups in a 3 x 2 ANCOV (see Appendix E). 

The first factor referred to the three instructional sets. 

The second factor concerned a comparison between sessions. 

There were no significant differences evidenced by this 

analysis. The means and standard deviations of skin tempera-

ture change for the experimental groups are presented in 

Table 2. 

The time of maximum temperature increase was analyzed 

in a 2 x 3 x 2 ANOVA (.see Appendix F) . The earliest minute 

of a subject's maximum temperature increase for each of the 

training sessions was used as the dependent measure in this 

analysis. The first factor was the presence or absence of 
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Table 2 

Means and Standard Deviations of Skin Temperature 
Change in Degrees Fahrenheit 

Training 

Direct 
Instruction 

M SD 

Relaxation 
Training 

M SD 

Autogenic 
Suggestion 

M SD 

No Feedback 

Feedback 

2.84 1.53 

2.32 2.40 

Session 1 

1.83 1.02 

3.12 3.14 

2.07 1.69 

2.75 2.20 

No Feedback 

Feedback 

Session 2 

1.74 .88 1.68 .64 

2.15 2.31 1.49 .77 

1.62 .61 

1.65 .99 

feedback. The second factor referred to the three instruc-

tional sets. The third, factor concerned a comparison between 

sessions. The interaction effects were not significant. 

There was a significant main effect for feedback and sessions. 

The three groups that did not receive feedback reached 

maximum temperature earlier in the training sessions and these 

subjects reached maximum temperature earlier in the second 

session. The means and standard deviations of the time of 

maximum temperature increase for the experimental groups 

are presented in Table 3. 
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Table 3 

Means and Standard Deviations of the Time of 
Maximum Temperature Increase in Minutes 

Training 

Direct 
Instruction 

Relaxation 
Training 

Autogenic 
Suggestion 

M SD M SD M SD 

Session 1 

No Feedback 11.10 6.14 11.25 4.17 11.30 7.84 

Feedback 14.30 7.17 16.85 7.42 14.80 7.76 

Session 2 

No Feedback 10.25 5.81 8.30 6.01 8.45 4.63 

Feedback 9.50 5.92 10.90 5.99 15.10 6.87 

The number of minutes a subject spent above his baseline 

temperature during each of the training sessions was used 

as the dependent variable in a 2 x 3 x 2 ANOVA (see Appendix G) 

The first factor was the presence or absence of feedback. 

The second factor referred to the three instructional sets. 

The third factor concerned a comparison between sessions. 

There were no significant differences evidenced by this 

analysis. The means and standard deviations of the number 

of minutes spent above baseline for the experimental groups 

are presented in Table 4. 
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Table 4 

Means and Standard Deviations of the Number of Minutes 
Spent Above Baseline Skin Temperature 

Training 

Direct 
Instruction 

M 

Relaxation Autogenic 
Training Suggestion 

SD M SD M SD 

No Feedback 

Feedback 

Session 1 

20.80 5.18 18.10 5.17 17.20 9.10 

14.40 9.19 11.60 5.91 17.50 6.47 

No Feedback 

Feedback 

Session 2 

18.90 6.84 16.50 6.11 19.90 6.12 

15.50 8.47 19.80 7.49 17.20 6.97 

Subjective rating change scores were analyzed separately 

for Session 1 and Session 2 in a 2 x 3 ANCOV (see Appendix H). 

Subject's postsession ratings were subtracted from their 

presession ratings and the resultant score was used as the 

dependent measure. Presession ratings were used as the 

covariate. The first factor was the presence or absence of 

feedback. The second factor referred to the three instruc-

tional sets. There was a significant main effect for 

instructional sets in Session 1. 

Newman-Keuls' comparisons revealed that the relaxation-

training groups and the autogenic-suggestion groups reported 
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significantly greater anxiety-tension reduction than the 

direct-instruction groups. There were no other significant 

effects evidenced by this analysis. Subjective rating-

change scores were also analyzed separately for no-feedback 

and feedback groups in a 3 x 2 ANCOV tsee Appendix I). The 

first factor referred to the three instructional sets. The 

second factor concerned a comparison between sessions. There 

were no significant differences evidenced by this analysis. 

The means and standard deviations of the subjective rating-

change scores for the experimental groups are presented in 

Table 5. 

Table 5 

Means and Standard Deviations of the 
Subjective Rating Change Scores 

Training 

Direct 
Instruction 

M 

Relaxation 
Training 

Autogenic 
Suggestion 

SD M SD M SD 

No Feedback 

Feedback 

Session 1 

0.9 1.59 2.0 

0.0 1.76 2.4 

1.49 2.6 3.06 

3,24 1.3 1.06 

No Feedback 

Feedback 

Session 2 

0.9 1.10 1.9 

1.0 1.88 2,1 

2.47 1.4 2,32 

2.08 1.7 2.31 
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The entire group of subjects was divided into a high-

baseline group and a low-baseline group using the median 

baseline skin temperature 89.5° P in Session 1 as the 

dividing point. Baseline skin temperature, maximum tempera-

ture, temperature change, time of maximum temperature 

increase, number of minutes above baseline, and subjective 

rating change were each analyzed as a dependent variable 

in a 2 x 2 ANOVA. See Appendices J through N for the ANOVA 

summaries. The first factor in each analysis referred to 

the high and low baseline groups. The second factor of 

each analysis concerned a comparison between Session 1 and 

Session 2. 

Baseline skin temperature was used as a dependent 

variable in order to determine if there were significant 

differences between the high- and low-baseline groups. 

There was a significant main effect for groups and sessions, 

and a significant interaction effect. Because of the signif-

icant interaction, the simple main effects were calculated. 

As expected, the high-baseline group had significantly 

higher baseline temperatures than the low-baseline group on 

Session 1 (F 1, 116 = 40,34, £< .001), and Session 2 

(F 1, 116 = 11.06, £< .005). The low—baseline group had 

significantly higher baseline temperatures on Session 2 than 

on Session 1 (F 1, 58 = 35.82, £< .001). There were no 

other significant effects evidenced by this analysis. 
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There was a significant main effect for both groups 

and sessions in the analysis using maximum temperature as the 

dependent variable. The high-baseline group reached signif-

icantly higher maximum temperatures than the low-baseline 

group. Subjects reached significantly higher maximum tempera-

tures in Session 2. The interaction effects were not 

significant. 

In the analysis using temperature-change scores as the 

dependent varible, there was a significant main effect for 

both groups and sessions, and a significant interaction 

effect. Because of the significant interaction, the simple 

main effects were calculated. On Session 1, the low-baseline 

group increased their temperature significantly more than the 

high-baseline group (F 1, 116 ~ 19.39, £< .001). The 

low-baseline group showed significantly less temperature 

increase on Session 2 than Session 1 (PI, 58 = 18.49, 

p< .001). There were no other significant effects evidenced 

by this analysis. 

There was a significant main effect for sessions in the 

analysis using time of maximum temperature increase as the 

dependent variable. Subjects reached maximum temperature 

earlier in Session 2. There were no other significant 

effects evidenced by this analysis. 

There were no significant effects in the analyses using 

number of minutes above baseline and subjective rating 

change as dependent variables, The means and standard 
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deviations of all the dependent variables for the high- and 

low-baseline groups are presented in Table 6. 

Table 6 

Means and Standard Deviations of the Dependent Variables 
for the High and Low Baseline Groups 

Dependent Measures 

Low 

M 

High 

SD M SD 

Session 1 

Baseline •
 

kD
 

00 44 3.54 

00 13 2. 93 

Maximum temperature 89. 81 3. 28 91. 10 1 . 99 

Temperature change 3. 37 2.56 1 . 97 1 . 48 

Time of max. temp, increase 13. 21 7.10 9. 95 5. 70 

Minutes above baseline 19. 63 6.97 18. 23 7. 30 

Subjective rating change 1 . 70 2. 61 1 . 57 1 . 85 

Session 2 

Baseline 90. 37 .46 91. 19 1 . 26 

Maximum temperature 91. 97 .88 92. 66 1 . 09 

Temperature change 1 . 60 .72 1 . 47 . 63 

Time of max. temp, increase 13. 32 6.89 10. 88 6. 54 

Minutes above baseline 15. 90 6.63 17. 70 6. 70 

Subjective rating change 1 . 37 1.94 1 . 43 2. 24 



32 

For both the high- and low-baseline groups, pre and 

posttemperature and subjective rating scores were used as 

the dependent variables in a 2 x 2 ANOVA (see Appendices P 

& Q). The first factor referred to time of measurement, 

either pre or postsession. The second factor concerned a 

comparison between sessions. In the analysis using tempera-

ture scores,there was a significant main effect for time 

of measurement and sessions for both the high- and low-baseline 

groups. Both groups significantly increased their skin 

temperature during Session 1 and 2, and reached significantly 

high temperatures in Session 2. The interaction effects 

were not significant. In the analysis using subjective 

rating scores, there was a significant main effect for time 

of measurement for both the high- and low-baseline groups. 

Both groups reported significant anxiety-tension reduction 

for Session 1 and 2. There were no other significant effects 

evidence by this analysis. 

Discussion 

The results did not support the hypothesis that feed-

back aids in learning to increase skin temperature. This 

finding was in contrast to similar studies utilizing a 

different logical index—EMG. Reinking and Kohl (1975) 

found biofeedback to be more effective than Jacobson-Wolpe 

relaxation exercises and direct instruction to relax in 

lowering physiological activity. Haynes et al. (1975) found 

biofeedback and passive-relaxation instruction to be more 



33 

effective than Jacobson-Wolpe relaxation exercises and 

direct instructions to relax in lowering physiological 

activity. In the present study, feedback delayed the time 

of maximum temperature increase by 4.1 minutes in Session 1, 

and 2.8 minutes in Session 2. In contrast, Haynes et al. 

(1975) found biofeedback lowered physiological activity 

faster than other methods of relaxation training. The 

delaying effect in the present study may be a characteristic 

of the initial stages of feedback training and not be evident 

as training progresses. 

There were no significant skin temperature changes as 

a function of the instructional sets utilized to promote 

skin temperature increase. It is possible that the lack 

of differential effects among the methods is also a charac-

teristic of early stages of training, and that significant 

differences among the methods would emerge if training were 

continued over a greater number of sessions. 

Subjects in both the relaxation-training and autogenic-

suggestion groups, although not differing from one another, 

reported significantly greater anxiety/tension reductions 

in Session 1 than subjects in the direct—instruction groups. 

It appears that if subjects were given a method of 

promoting temperature increase as opposed to direct instruc-

tion, they will subjectively report that they do better. 

Facilitation of these subjective changes could be utilized 

to enhance the chances that subjects would continue training 

beyond the initial sessions. 
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The results of this study indicate that increasing 

skin temperature is possible within a prison population. 

Even when the subjects were divided into two groups on the 

basis of baseline skin temperature, the high-baseline group 

as well as the low-baseline group showed a significant increase 

in skin temperature. Consistent with other studies (Maslach 

et al., 1972; Reinking & Kohl, 1975; Roberts et al., 1975; 

Sargent et al., 1972, 1973a, 1973b; Taub & Emurian, 1976), 

a practice of learning effect was evident. Both high- and 

low-baseline groups reached a significantly higher absolute 

skin temperature during the second training session. This 

indicates that more than one session may be needed to produce 

maximum results. 

The temperature-increase data demonstrated the law of 

initial values with respect to skin temperature—the high 

the baseline or initial temperature, the less the temperature 

increase. The low-baseline group showed significantly 

greater temperature increase than the high-baseline group 

in Session 1, however, this superiority was not evident in 

Session 2. The failure of the low-baseline group to sustain 

their superior performance in Session 2 was due to their 

showing a significantly higher baseline temperature on 

Session 2, an effect not evidenced in the high-baseline group. 

It is possible that some subjects, especially those with low-

baseline temperatures, experienced the first training session 

as an anxiety situation. If this were true, then the increase 

in baseline skin temperature in Session 2 could have resulted 
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from habituation to the experimental situation. It is also 

possible that the higher-baseline temperatures in Session 2 

shown by many subjects could have resulted from transfer of 

training from Session 1. 

Several methods of promoting skin temperature control 

and lowered EMG levels used in previous studies were not 

investigated in the present study. The passive-relaxation 

method of Haynes et al. (1975) was essentially included in 

the autogenic-suggestion trianing procedure. The Roberts 

et al. (1973) hot/cold-pad method was used to train subjects 

to produce a difference in skin temperature in one hand 

relative to the other, and required from five to nine 

individual one-hour training sessionsprior to the experiment 

proper. This approach was not consistent with the present 

study's attempt to determine whether absolute skin temperature 

control was feasible within a time-restricted training period. 

The money-reward contingent on performance method of Taub and 

Emurian (1976) was not investigated, as the exchange or 

payment of money is not allowed in a pentitentiary ;settxhg>^ 

Hypnosis was not investigated as a method to promote skin 

temperature control for several reasons. First, professional 

acceptance of this technqiue is not readily forthcoming in 

an institutional environment. Second, subjects in the studies 

utilizing hypnosis had either undergone "extensive" prior 

hypnotic training or obtained the maximum score on tests 

of hypnotic susceptibility. These screening procedures would 

severely restrice the population of potential subjects. 
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Finally, most of the studies suggested that hypnosis does not 

add to temperature-control training. The remaining method not 

investigated was the method-acting instructions of Peters et al, 

(1973). Although not investigated in the present study, these 

approaches may merit further consideration in future research. 

It is possible that direct temperature training did not 

take place during the two experimental sessions. The subjects 

may have been displaying what Benson, Beary, and Carol (1974) 

call the "relaxation response." According to these authors, 

there are four basic elements necessary to elicit the relaxa-

tion response, defined as an "integrated hypothalmic response 

resulting in hypothesized decreased sympathetic activity." 

The first element is a "mental device" or constant stimulus, 

the purpose of which is to shift from logical, externally 

oriented thought. Second, a "passive attitude" should be 

maintained. Third, the subject should be in a comfortable 

posture so there is "decreased muscle tonus." Fourth, a 

"quiet environment" should be used. It is possible that 

significant temperature increases observed in the experimental 

groups in the present study were a function of a nonspecific 

relaxation response, and it may take more than two sessions 

before significant conditioning of skin temperature response 

occurs. 

Approximately one-third of the potential subjects had 

baseline skin temperatures in Session 1 of 91° Fahrenheit 

or above. This was unexpected as a clinical population was 

selected for men who were ostensibly showing signs of a high 
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arousal level. Many of these men were well known to the 

hospital staff and had frequently complained of "bad nerves" 

along with demanding medication. It is general knowledge in 

a penitentiary setting that many men complain of being 

nervous in order to obtain a supply of medication to sell to 

other inmates. Perhaps skin temperature and/or other 

physiological response measures could be used as a diagnostic 

procedure to determine which men, in fact, are actually 

experiencing discomfort from the effects of a high-arousal 

level. 

At present, there does not appear to be any guidelines 

for determining what is a clinically significant temperature 

change. Further research should be directed toward assessing 

the behavioral correlates of a given amount of temperature 

change. Whether a given amount of temperature change at 

one level is equal to the same amount of change at another 

level (e.g., 75-80° as opposed to 85-90°) should also be 

investigated. 

Using a large sample and limiting the training to a 

few sessions is a viable research strategy for determining 

whether a significant temperature change can be produced when 

there is a practical or situation-imposed limit on the 

number of times subjects can be seen. Whether there would be 

a differential effect for the various training procedures on 

temperature increase if a larger number of sessions were 

utilized remains to be demonstrated. Furthermore, an 

attempt should be made to select a sample of subjects with 
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low-baseline temperatures. This would allow sufficient 

"ceiling" for the possible differential effects of the various 

methods of temperature training to become apparent across 

sessions. 

The addition of new control procedures should be 

considered in future studies. A group could be formed to 

control for the effects of a nonspecific relaxation response. 

This group would participate in the training sessions but 

would not receive any instruction regarding skin temperature. 

In order for all the elements of the Benson et al. (1974) 

relaxation response to be present, this group should be 

provided with a "constant stimulus" which could take the 

form of asking the subjects to repeat words, listen to a 

metronome, or stare at a picture. An additional group could 

be formed to investigate the effects of habituation to the 

experimental situation. This group would not participate in 

the training sessions, but would undergo an extended number 

of brief baseline sessions. Multiple baseline sessions could 

also be used to select a sample of subjects with stable 

low-baseline skin temperatures. Subjects who continued to 

show a low-baseline temperature over a number of sessions 

could be identified and used as a subsample in subsequent 

research. 

Consideration should also be given to the use of new 

dependent variables in future studies. Temperature increase 

was found to be somewhat unstable in the present study. 

Many of the subjects reached their maximum temperature early 
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in the training sessions, returning to near baseline levels 

or lower by the end of the 24-minute sessions. New dependent 

variables should be considered, such as the amount of time 

during* each training session that a subject remains above 

some clinically significant number of degrees of temperature, 

or temperature change. 

Further research in prison populations is warranted 

before any conclusions can be drawn regarding the effectiveness 

of biofeedback training and other instructional sets designed 

to promote skin temperature increase. This research should 

be carried out before skin-temperature-control training is 

applied to clinical problems in a prison setting. Prison 

populations may be different and the findings of the present 

investigation may not hold up in other populations. 

In summation, it can be noted that significant skin 

temperature increases were possible within a prison popula-

tion. A practice effect was suggested as higher temperatures 

were reached during the second training session. The law of 

initial values was demonstrated with respect to skin tempera-

ture training. There were no differential skin temperature 

changes as a function of either instructional sets or feedback. 

Subjectively reported anxiety/tension reduction was facili-

tated by relaxation and autogenic instructions. Skin 

temperature changes may not have been a function of condi-

tioning. Subjects may have been displaying a nonspecific 

situation. Future research should consider an increase in 
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the number of training sessions as well as control procedures 

for a nonspecific relaxation response and for habituation. 

Guidelines are needed for determining what is a clinically 

significant temperature change as opposed to a statistically 

significant change. 
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Appendix A 

Data Sheet 

NAME_ 

AGE 

REG. NO. 

HEIGHT WEIGHT EDUCATION 

TIME DOWN: YRS. 

HOUSING: DORM_ 

CAU BLACK 

MO. WORK ASSIGNMENT 

SIN/CELL DOU/CELL 

CHICANO IND, 

SIGNS OF AROUSAL 

GROUP ASSIGNMENT 

DI DI+F_ 

L-O-C SCORE 

RT RT+F AS AS+F 

TRAINING SESSION TRAINING SESSION 

TIME DATE 
ROOM TEMP. 
SUBJECTIVE RATING 
PRE 1 2 3 4 5 6 7 8 9 10 
POST 1 2 3 4 5 6 7 8 9 10 

BASELINE TEMP. 

TEMP, 
1 
2 
3 
4 
5 
6 
7 
8 

CHANGE/MIN. 
9 17 

10 18 
11 19 
12 20 
13 21 
14 22 
15 23 
16 24 

MAX. TEMP. 
MAX. TEMP. CHANGE 

DATE 

II 

TIME 
ROOM TEMP. 
SUBJECTIVE RATING 
PRE 1 2 3 4 5 6 7 
POST 1 2 3 4 5 6 7 

BASELINE TEMP. 

TEMP. 
1 
2 
3 
4 
5 
6 
7 
8 

CHANGE/MIN. 
9 

10" 

11" 

12" 
13" 
14" 
15" 
16" 

17 
18" 

19" 
20" 

21" 

22" 

23" 
24" 

MAX. TEMP. 
MAX. TEMP. CHANGE 

10 
10 
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Appendix B 

Autogenic-Suggestion Training Method 

It is general knowledge that the human organism is 

equipped with regulating mechanisms and systems that work 

automatically—the breathing mechanism, the circulatory 

system, and so forth. It is also known that such systems 

can be influenced by various thoughts and experiences. For 

example, a sudden startle can make you catch your breath— 

embarrassment may make you blush^-thinking of someone 

squeezing a lemon may make your mouth water. Research has 

established that it is possible to influence such autonomic 

processes by intention or volition, by directing physio-

logical changes through the focus of attention. 

In attempting to make a physiological change through 

the focus of attention, it is important to realize that it 

is not accomplished by force or active will. It is done 

by imagining and visualizing the intended change while 

in a relaxed state. We call this "passive concentration" 

and "passive volition,n Relaxation is important because it 

is easiest then to have the casual, detached a,nd yet 

expectant attitude that is helpful in bringing about the 

desired change. 

It has been found helpful to try to visualize clearly 

the part of the body which is to be influenced while using 

various phrases, called autogenic-training-type phrases, 

relating to that part of the body. In this way a "contact" 
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appears to be set up with that particular part. This 

seems to be important in starting the chain of psychological 

events which eventuate in psysiological changes. These 

changes essentially result from the operation of the 

psychophysiological principle which affirms that "Every 

change in the physiological state is accompanied by an 

appropriate change in the mental-emotional state, conscious 

or unconscious. Conversely, every change in the mental-

emotional state, conscious or unconscious, is accompanied 

by an appropriate change in the physiological state." This 

principle, when coupled with volition, makes possible 

psychosomatic self -^regulation. 

Such autogenic-training-type phrases are useful in 

beginning practice. The idea is to visualize, imagine, and 

feel that the change is happening-^and then just "let it 

happen," so as not to interfere with the body's tendency to 

cooperate. The aim is to train certain processes to operate 

in such a way that finally a very brief visualization will 

accomplish the intended physiological change. 

You will be given a typewritten sheet contianing auto-

genic phrases. Repeat these phrases to yourself. After 

you have learned the phrases, you may dispense with the sheet. 

Again, try to visualize the changes taking place. 



Appendix B—Continued 44 

Autogenic-training Phrases 

(1) I feel quite quiet. 

(2) I am beginning to feel quite relaxed. 

(3) My feet feel heavy and relaxed. 

(4) My ankles, my knees and my hips feel heavy, relaxed and 
comfortable. 

(5) My solar plexus and the whole central position of my 
body feel relaxed and quiet. 

(6) My hands, my arms and my shoulders, feel heavy, 
relaxed and comfortable. 

(7) My neck, my jaws, and my forehead feel relaxed. They 
feel comfortable and smooth. 

(8) My whole body feels quiet, heavy, comfortable, and 
relaxed. 

(9) I am quite relaxed. 

(10) My arms and hands are heavy and warm. 

(11) I feel quite quiet. 

(12) My whole body is relaxed and my hands are warm, relaxed 
and warm. 

(13) My hands are warm. 

(14) Warmth is flowing into my hands, they are warm, warm. 

(15) I can feel the warmth flowing down my arms into my 
hands. 

(16) My hands are warm, relaxed and warm, 

(17) My whole body feels quiet, comfortable, and relaxed. 

(18) My mind is quiet. 

(19) I withdraw my thoughts from the surroundings and I feel 
serene and still. 

(20) My thoughts are turned inward and I am at ease, 

(21) Deep within my mind I can visualize and experience 
myself as relaxed, comfortable and still. 
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(22) I am alert, but in an easy, quiet, inward-turned way. 

(23) My mind is calm and quiet. 

(24) I feel an inward quietness. 
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Appendix C 

Table 7 

Summary of Analysis of Variance of 
Baseline Skin Temperature 

Source of variation SS df MS F 

Between subjects 758, ,31 59 

A (feedback) 12, .35 1 12, ,35 .94 

B (instruc. sets) 34, ,97 2 17, .48 1.34 

AB 4. . 75 2 2. ,37 .18 

Error between 706. , 24 54 13, ,08 

Within subjects 293, ,61 60 

C (sessions) 92. , 05 1 92, ,05 28.05* 

AC ,01 1 • ,01 •
 o o 

BC 1. ,11 2 ,55 .17 

ABC 23. ,26 2 11. , 63 3.54* 

Error within 177. 19 54 3, 28 

*£< .000001 

**£< .04 
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Appendix D 

Table 8 

Summary of Analysis of Covariance of 
Temperature Change by Sessions 

Source of variation SS df MS F 

Session 1 

A (feedback) .85 1 . 85 .28 

B (instruc. sets) 1.87 2 .94 .31 

AB 4.65 2 2.33 .76 

Error 161,45 53 3.05 

Total 168.83 58 

Session 2 

A (feedback) . 32 1 . 32 . 51 

B (instruc. sets) .06 2 .03 .05 

AB .58 2 .29 .46 

Error 33.60 53 .63 

Total 34. 56 58 
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Table 9 

Summary of Analysis of Covariance of Temperature 
Change for No-Feedback and Feedback Groups 
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Source of variation SS df MS F 

No-Feedback 

Between subjects 32.28 28 1.15 

A (instructional sets) .92 2 .46 .38 

Error between 31.36 26 1.21 

Within subjects 23.13 29 .80 

B (sessions) .03 1 .03 .04 

AB ,12 2 ,06 .07 

Error within 22.97 26 .88 

Total 55,42 57 

Feedback 

Between subjects 92.13 28 3.29 

A (instructional sets) 5. 54 2 2. 77 .83 

Error between 8 6.59 26 3.33 

Within subjects 54. 68 29 1.88 

B (sessions) 1.06 1 1.86 . 53 

AB 1.65 2 .82 .41 

Error within 51.97 26 2.00 

Total 146.81 57 
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Table 10 
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Summary of Analysis of Variance of Time 
of Maximum Temperature Increase 

Source of variation SS df MS F 

Between subj ects 3186. 49 59 

A (feedback) 360. 53 1 360.53 7.16* 

B (instructional sets) 25. 33 2 12. 66 . 25 

AB 80. 12 2 40.06 .79 

Error between 2720. 50 54 50.38 

Within subjects 2095. 00 60 

C (sessions) 243. 67 1 243.67 7.67* 

AC 12. 03 1 12.03 .38 

BC 50. 41 2 25. 21 . 79 

ABC 74. 28 2 37.14 1.17 

Error within 1714. 60 54 31.75 

*£ < .01 

**£< .008 
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Appendix G 

Table 11 

Summary of Analysis of Variance of Minutes 
Above Baseline Temperature 

Source of variation SS df MS F 

Between subjects 4480, ,87 59 

A (feedback) 58, ,80 1 58. 80 .76 

B (instructional sets) 14. ,87 2 7. 43 .09 

AB 231, .80 2 115. 90 1.50 

Error between 4175, ,40 54 77. 32 

Within subjects 1269. .00 60 

C (sessions) 1. 20 1 1. 20 .05 

AC 6. 53 1 6, 53 . 30 

BC 15. 20 2 7. 60 .34 

ABC 58. 07 2 29. 03 1.32 

Error within 1188. 00 54 22. 00 
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Appendix H 

Table 12 

Summary of Analysis of Covariance of Subjective 
Rating Change Scores by Sessions 

Source of variation SS df MS F 

Session 1 

A (feedback) 11.07 1 11.07 3. 03 

B (instructional sets) 39.37 2 19. 68 5. 39* 

AB 3.01 2 1.50 * 41 

Error 193.70 53 3.65 

Total 247.15 58 

Session 2 

A (feedback) . 73 1 . 73 • 24 

B (instructional sets) 12.42 2 6. 21 2. 01 

AB 6. 62 2 3.31 1. 07 

Error 163.64 53 3.09 

Total 183.41 58 

* £ < . 0 0 8 
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Appendix I 

Table 13 

Summary of Analysis of Covariance of Subjective Rating 
Change Scores for No-Feedback and Feedback Groups 

Source of variation SS df MS F 

No-Feedback 

Between subjects 110,10 28 3.93 

A (instructional sets) 7.00 2 3,50 .88 

Error between 103,10 26 3.96 

Within subjects 47,04 29 1,62 

B (sessions) .39 1 .39 .26 

AB 7.65 2 3. 83 2.55 

Error within 39,00 26 1.50 

Total 157.14 57 

Feedback 

Between subjects 198. .90 28 7, 10 

A (instructional sets) 39. .18 2 19 ,59 3.19 

Error between 159. .72 26 6 ,14 

Within subjects 43. ,35 29 1. 49 

B (sessions) 3. .95 1 3, 95 2.70 

AB 1, ,34 2 « 67 .46 

Error within 38. , 05 26 1, 46 

Total 242. - 25 57 
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Table 14 

Summary of Analysis of Variance of Baseline Skin 
Temperature for High and Low Baseline Groups 

Source of variation SS df MS F 

Between subjects 758, ,31 59 

A (groups) 268. ,50 1 268. 50 31. .70 

Error between 489. ,81 58 8. 44 

Within subjects 293. ,60 60 

B (sessions) 92, .05 1 92. 05 30. .45 

AB 26. , 23 1 26. 23 8. . 68 

Error within 175. ,33 58 3. 02 

Total 1051. .91 119 

*£ < .000001 

**£< .005 
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Appendix K 

Table 15 

Summary of Analysis of Variance of Maximum Temperature 
for High and Low Baseline Groups 

Source of variation SS df MS F 

Between subjects 428, ,77 59 

A (groups) 103, , 23 1 103, ,23 18. ,39* 

Error between 325, ,53 58 5, ,61 

Within subjects 190, ,30 60 

B (sessions) 29, ,11 1 29, ,11 10. , 65* 

AB 2. ,73 1 2. ,73 1. ,00 

Error within 158, ,47 58 2. , 73 

Total 619. ,07 119 

*p< .00007 

**£ < . 002 
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Appendix L 

Table 16 

Summary of Analysis of Variance of Temperature Change 
Scores for High and Low Baseline Groups 

Source of variation SS df MS F 

Between subjects 227, .60 59 

A (groups) 38. ,76 1 38, ,76 11. ,90 

Error between 188, ,84 58 3, ,25 

Within subjects 121. ,86 60 

B (sessions) 17. .63 1 17. ,63 11. ,09 

AB 92. ,19 58 12. ,03 7. ,57 

Error within 92. ,19 58 1. ,59 

Total 349. ,56 119 

* £ < . 0 0 2 

* * £ < . 008 
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Appendix M 

Table 17 

Summary of Analysis of Variance of Time of Maximum Temperature 
Increase for High and Low Baseline Groups 

Source of variation SS df MS F 

Between subjects 3186. .49 59 

A Cgroups) 8, .01 1 8 .01 .15 

Error between 3178, .48 58 54 . 80 

Within subjects 2095. ,00 60 

B (sessions) 243. ,67 1 243 ,67 7.65* 

AB 5, 21 1 5 .21 . 16 

Error within 1846. 17 58 31 .83 

Total 5281. 49 119 

.008 
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Table 18 

Summary of Analysis of Variance of Number of Minutes Above 
Baseline for High and Low Baseline Groups 

Source of variation SS df MS F 

Between subjects 4480. ,87 59 

A (groups) 136, .53 1 136. .53 1.82 

Error between 4344. ,33 58 74. ,90 

Within subjects 1269. .00 60 

B (sessions) 1, ,20 1 1. , 20 . 06 

AB 76. ,80 1 76. .80 3.74 

Error within 1191. .00 58 20, 53 

Total 5749, .87 119 
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Table 19 

Summary of Analysis of "Variance of Subjective Rating Change 
Score for High and Low Baseline Groups 

Source of variation SS df MS F 

Between subjects 388.97 59 

A (groups) 1.63 1 1.63 .24 

Error between 387.33 58 6.68 

Within subjects 165.00 60 

B (sessions) ,03 1 .03 .01 

AB .30 1 .30 .10 

Error within 164.67 58 2.84 

Total 553.97 119 
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Table 20 

Summary of Analysis of Variance of Temperature Increase 
for High and Low Baseline Groups 

Source of variation SS df MS F f 

Low-baseline 

Blacks 665. 64 29 

Treatments 345. 92 3 

A (time) 213. 33 1 213 .33 49. 82* 

B (sessions) 117, ,61 1 117 . 61 27. 47* 

AB 14, ,98 1 14 .98 3. 50 

Residual 372, ,50 87 4 .28 

Total 1384, ,07 119 

High-baseline 

Blocks 53. ,66 29 

Treatments 87, .85 3 

A (time) 70, . 84 1 70. 84 110. ,74* 

B (sessions) 16, .87 1 16. 87 26. .38* 

AB .13 1 # 13 .21 

Residual 55 .65 87 • 64 

Total 197 .16 119 

*d < 000Q1 
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Table 21 

Summary of Analysis of Variance of Subjective Rating 
Reduction for High and Low Baseline Groups 

Source of variation SS df MS F 

Low-baseline 

Blocks 510.87 29 

Treatments 88.70 3 

A (time) 80,03 1 80. 03 23.62* 

B (sessions) 8,53 1 8,53 2.52 

AB .13 1 .13 .04 

Residual 294,80 87 3.39 

Total 894,37 119 

High-baseline 

Blocks 294.97 29 

Treatments 62.17 3 

A (time) 58. 80 1 58.80 29,93** 

B (sessions) 3,33 1 3.33 1.64 

AB .03 1 .03 .02 

Residual 176.83 87 2. 03 

Total 533.97 119 

*p < .00001 

**&< -000001 
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