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Twenty subjects with essential hypertension were 

treated using cognitive-behavior therapy and a multi-

element treatment which included cognitive-behavior therapy, 

blood-pressure biofeedback, and relaxation training. 

During the phases of baseline, treatment, and maintenance, 

each 3 weeks in length, subjects monitored blood pressure 

at home three times daily and blood pressure was assessed 

in the clinic during each session and in a medical setting 

once each week. During the treatment phase, subjects 

received a minimum of two sessions per week in the clinic, 

engaged in self-directed therapy at home for 18 minutes 

three times daily, and self monitored blood pressure before 

and after this practice. Time spent in home practice and 

in the clinic training was held constant for each group. 

Both treatments were equally effective in lowering 

blood pressure in the home and medical settings. In the 

home the multi-element treatment group significantly 

decreased systolic and diastolic blood pressure a mean of 

6.3 millimeters of mercury (mm Hg) and 5.7 mm Hg, 



respectively. The cognitive-behavior therapy group signifi-

cantly decreased systolic and diastolic blood pressure a 

mean of 5.3 and 7.8 mm Hg, respectively. In the medical 

setting the multi-element treatment group significantly 

decreased systolic and diastolic blood pressure 7.1 and 

7.3 mm Hg, respectively. The cognitive-behavior therapy 

group significantly decreased systolic and diastolic blood 

pressure 9.6 and 7.0 mm Hg, respectively. In the clinic the 

multi-element treatment group significantly reduced systolic 

and diastolic blood pressure 5.5 mm Hg and 4.9 mm Hg, while 

the cognitive-behavior therapy group significantly reduced 

systolic blood pressure 13.7 mm Hg and diastolic blood 

pressure 10.3 mm Hg. The cognitive-behavior therapy group 

was significantly superior in lowering diastolic blood 

pressure in the clinic. 

It was hypothesized that the subjects experienced 

greater cognitive stress in the clinic and medical environ-

ments and that the cognitive-behavior therapy offered more 

potential for preventing elevations in blood pressure in 

settings where the stressors are primarily cognitive. 

According to the Law of Initial Values, the largest reduc-

tions should have occurred in the medical setting. These 

expected larger reductions did not occur in the medical 

setting, and this was attributed to the fact that no 

training occurred in this setting and generalization was 

required. There may have been several different therapy 



components involved in cognitive-behavior therapy for 

stress management such as flooding, relaxation, counter-

conditioning, and cognitive restructuring. 

The multi-element treatment group showed significantly 

greater changes within practice sessions than the cognitive-

behavior therapy group, suggesting that the biofeedback 

and relaxation components served primarily to return 

subjects to a state of lowered arousal at the end of a 

practice session rather than functioning to prevent blood 

pressure elevation between practices. These decreases 

within sessions may have been useful as reinforcers for 

compliance with treatment procedures. Evaluations of 

subject expectancies suggested that the blood pressure 

reductions found for the two groups were not due to 

nonspecific effects associated with differences in credi-

bility or therapist enthusiasm for the two treatments. 

Factors which may have contributed to success of both 

treatments included the small group format, self-monitoring, 

and the emphasis on the development of self-direction. 

Further research was suggested to refine therapeutic 

techniques to secure larger blood pressure reductions and 

to increase transfer of learning to severe stress condi-

tions. 
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BEHAVIORAL TREATMENT OF ESSENTIAL HYPERTENSION: 

A COMPARISON OF COGNITIVE BEHAVIOR AND 

MULTI-ELEMENT SELF-REGULATION THERAPIES 

Within the past 5 years an increasing interest in 

treating persons having essential hypertension with psycho-

logical methods has brought forth an array of treatment 

methods. The great importance of this work has been in the 

potential clinical application of refined techniques. It 

has been estimated that between 15% and 30% of the adults 

in the United States have hypertension (Schwartz & Shapiro, 

1973) . Twenty-three million Americans have been affected 

each year, and it has been a leading cause of death for 

200,000 Americans annually (Deabler, Fidel, Dillenkoffer, & 

Elder, 1973). In 90% to 95% of these cases a physical cause 

could not be determined and the etiology was thought to 

be psychological. 

Essential hypertension is usually defined as an eleva-

tion of systolic blood pressure of 140 mm Hg or above and 

a diastolic blood pressure of 90 mm Hg or above for which 

there is no known physical cause. It is also called 

primary hypertension because it is not secondary to another 

condition such as kidney tumor or pregnancy. The current 

major method for treating hypertension is pharmacological, 

however, for some persons, the side effects associated with 



the drugs, such as nausea and impotence, the possibility 

that certain types of antihypertensive medication may cause 

cancer, plus the fact that increased dosages must be used 

to overcome habituation effects makes development of alter-

native approaches desirable. 

Patel (1977) pointed out that even in England where 

persons did not have to pay for treatment drugs, patient 

compliance with drug therapy was poor. Patel attributed 

poor compliance to the unpleasant side effects of pharma-

cological treatment. Many physicians have been reluctant 

to commit patients with "mild" or "borderline" hypertension 

(diastolic pressure of 90 to 104 mm Hg) to pharmacological 

treatment although no one would argue the value of having 

this group of patients normotensive if one could do so 

without subjecting them to a lifetime of drug therapy. 

Patient compliance has been especially poor in borderline, 

asymptomatic patients (Frumpkin, Nathan, Prout, & Cohen, 

1978) . 

Behavioral approaches have been studied as possible 

alternatives to pharmacological therapy in the treatment of 

hypertension. The major behavioral therapy for hypertension 

thus far investigated has been the employment of some kind 

of lowered arousal technique. The two approaches used more 

successfully have been biofeedback and relaxation training. 

In biofeedback, laboratory instruments have been used to 

make physiological information which was previously 



unavailable to the subject accessible to him. He then 

learned to control his body processes such as blood pres-

sure. The second class of lowered arousal approaches 

employed a variety of relaxation techniques. 

In addition to lowered arousal training, other treat-

ment elements may also have been important in assisting 

hypertensive subjects to lower their blood pressure. 

Elements which appear to exert a treatment effect in addi-

tion to lowered arousal training included self-monitoring, 

cognitive training, and an active maintenance or follow-up 

program. The role of the cognitive variable in etiology 

and treatment of hypertension has been unclear. Attempts to 

measure the cognitive features associated with hypertension 

have been very exploratory, and the cognitive aspects of 

treatment remained uncontrolled in the reported studies. 

Some studies incorporated relatively unspecified cognitive 

techniques such as giving information about hypertension 

through lectures, films, and slides, in addition to biofeed-

back and relaxation approaches (Patel & North, 1975). 

Subjects have also been told to assess (which suggests 

cognitive processes are involved) personally stressful 

situations and then employ relaxation techniques (Patel & 

North, 1975). Although cognitive-behavior therapy per se has 

not been used in the treatment of hypertension, it has been 

successfully employed in treatment of other psychophysio-

logical disorders such as migraine and tension headache 



(Holroyd, Andrasik, & Westbrook, 1977; Mitchel & White, 

1977) and stress would appear to play a major role in 

disorders such as hypertension (Stoyva, 1976). Cognitive 

therapy has been used successfully in other stress-related 

problems such as test anxiety (Goldfriend, Lineham, & 

Smith, 1978). 

The present paper will review the following therapeutic 

variables which appear to exert an effect in the treatment 

of essential hypertension: self-monitoring, lowered arousal 

training, cognitive training, and maintenance follow-up 

program. 

Self-Monitoring 

The primary objective of therapy for hypertension has 

been the lowering of blood pressure to such an extent that 

it was in the normal range in the daily environment of the 

patient. Environmental settings have been found to 

profoundly affect blood pressure (Shapiro, Schwartz, 

Ferguson, Redmon, & Weiss, 1977; Surwit, Shapiro, & Good, 

1978). The sampling of blood pressure on the daily basis 

in a variety of settings then appeared to be a highly 

desirable ingredient of any comprehensive treatment regime. 

Having the patient to come in to the laboratory to assess 

blood pressure excluded the impact of his daily environ-

ment. The therapist might have gone into the patient's 

environment to take the blood pressure (Sawyer, 1977), but 



the cost in therapist time would have been prohibitive. A 

possible solution to the problem may have been self-

monitoring of his own blood pressure by the patient in his 

daily environment. Most studies have measured blood pres-

sure only in the laboratory. A few writers, however, 

included self-monitoring as part of their study. 

Krist and Engel (1975) believed self-recording of blood 

pressure outside the laboratory was important in successful 

therapeutic outcome. Five weeks before beginning treat-

ment, patients were taught to record their own blood 

pressure at home. This they did four times each day until 

admission to the hospital for the laboratory blood-pressure 

biofeedback treatment phase. Following discharge patients 

continued to record daily diastolic and systolic blood 

pressure for the duration of the 3-month follow-up period. 

Kleinman, Goldman, Snow, and Korol (1977) also used 

self-monitoring of blood pressure by patients outside the 

laboratory. Blood-pressure biofeedback was given in the 

laboratory only. The patients continued monitoring their 

blood pressure for up to 4 months after termination of 

biofeedback training. 

Beiman, Graham, and Ciminero (1978) included self-

monitoring in two case studies by recording natural 

environment blood pressure two times daily throughout base-

line, treatment, and follow-up. Clients were trained in 

accurate self-monitoring of blood pressure in initial 



sessions and reliability checks were performed in each ses-

sion thereafter. Both clients purchased sphygmomanometers 

and stethoscopes and used these to obtain daily recordings 

of their blood pressure in the morning and afternoon in a 

variety of settings (home, work, and school). The writers 

pointed out that self-recording of blood pressure by the 

subjects allowed an evaluation of the degree to which 

clinical improvements were maintained in the natural envi-

ronment. This was seen as a methodological improvement over 

treatment studies that have measured blood pressure only in 

the treatment setting. Beiman et al. pointed out that 

several questions were raised by self-monitoring. It was 

not clear to what extent the self-monitoring of blood 

pressure aided in the generalization of lowered blood 

pressure across settings and over time. Also, it could not 

be ascertained whether the self-monitoring itself may have 

facilitated the lowering of blood pressure. Controlled 

outcome studies were needed to address these issues. 

While self-monitoring of blood pressure outside of the 

laboratory has been rare, self-monitoring of symptoms has 

been used in other psychophysiological disorders such as 

tension headache (Holroyd & Andrasik, 1978) and migraine 

headache (Mitchell & White, 1977). Similar to hypertension, 

there was general consensus of opinion that both tension and 

migraine headaches were individual responses to stress. 

Holroyd and Andrasik (1978) had subjects self-monitor 



tension headaches from 2 weeks prior to treatment through a 

follow-up period (a total of 11 weeks). Subjects maintained 

a headache data card on which they rated occurrence and 

intensity of headaches on an 11-point scale. While the 

three treatment groups showed substantial reductions in 

headache activity which were maintained at follow-up, the 

symptom-monitoring control group showed no change in 

headache activity. 

Mitchell and White (1977) specifically studied the 

effects of both self-recording and self-monitoring of stress 

cues and then self-recording these observations in subjects 

experiencing migraine headaches. Previous evidence (Kazdin, 

1974; Maletzky, 1974; Zimmerman & Levitt, 1975) had emerged 

that self-monitoring could for some behaviors be a reactive 

measure leading to behavior change on the part of the 

recorder without the addition of further treatment. 

Mitchell and White (1977) also sought to study the effec-

tiveness of behavioral self-management, a regime involving 

a number of interdependent steps (problem analysis, self-

recording, self-monitoring, etc.) as therapy for migraine 

headaches. To isolate the reactive effects of self-

recording and self-monitoring a sequential "dismantling" 

strategy was employed in which the effects of each phase of 

the complete behavioral self-management package were 

dismantled and removed one at a time. Significant reduc-

tions in migraine headache occurred when individuals were 
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taught appropriate control skills, however, neither training 

in self-recording alone nor self-monitoring effected sub-

stantive reduction in migraine episodes. This result was 

consistent with the findings of Thoreson and Mahoney (1974). 

Lowered Arousal Training 

Blood-pressure biofeedback. Several studies have indi-

cated the potential usefulness of blood-pressure biofeedback 

in lowering blood pressure in persons with essential hyper-

tension. An early case study reported by Miller (1972) 

concerned a 33-year-old hypertensive female who had been 

paralyzed by a stroke which produced brain stem damage. She 

was given biofeedback via a tone signaling a decrease in 

blood pressure. She was able to learn to both increase and 

decrease diastolic pressure over a range of 2 9 mm Hg. Prior 

to training, her diastolic pressure averaged 97 mm Hg. 

After training her diastolic pressure averaged 76 mm Hg. 

Her blood pressure remained down despite discharge from the 

hospital and return to a stressful environment. In a later 

communication Miller (1975) reported that this subject lost 

her voluntary control when subjected to an unusual combina-

tion of emotional stresses and her previously discontinued 

antihypertensive drugs had to be restored. Approximately 

2.5 years later when the situation stresses were resolved, 

she returned to training and rapidly regained a large 

measure of her voluntary control. 



In another early study Benson, Shapiro, Turskey, and 

Schwartz (1971) got a significant decrease in systolic 

pressure in five of seven hypertensive patients. Operant 

conditioning feedback techniques were used to obtain mean-

ingful decreases of systolic pressure ranging from 16 to 

34 mm Hg in the laboratory. 

Schwartz and Shapiro (1973) reported that five out of 

seven patients responded positively to blood—pressure 

biofeedback sessions with decreases in systolic pressure 

ranging from 17 to 34 mm Hg. Of the two patients who did 

not respond, one had renal artery stenosis with normal 

renin levels, and one did not have elevated systolic blood 

pressure. The five patients who responded had essential 

hypertension. In another study, Schwartz and Shapiro 

(1973) attempted to lower diastolic pressure using blood-

pressure biofeedback. These results were somewhat 

discouraging as only one out of the seven patients showed 

a reduction in diastolic pressure (from 99 to 85 mm Hg). 

They suggested that in the chronic hypertensive, diastolic 

pressure became relatively fixed due to chronic changes in 

the vascular beds, leading to increased peripheral resis-

tance. To the extent that systolic pressure was still 

governed in part by the sympathetic nervous system activity, 

this component may have been more readily self-regulated 

through biofeedback techniques. Biofeedback and other 
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techniques aimed at lowering sympathetic activity may prove 

most fruitful in labile hypertensive patients. 

Elder, Ruiz, Deabler, and Dillenkoffer (1973) studied 

18 hospitalized male patients with essential hypertension, 

none of whom were on antihypertensive medication. One 

experimental group received diastolic biofeedback alone and 

a second experimental group received diastolic biofeedback 

plus verbal approval. A third group served as a control 

group. Significant decreases were obtained in diastolic 

pressure but not in systolic pressure in both experimental 

groups; however, the experimental group receiving the verbal 

reinforcement was significantly superior to the biofeedback 

alone condition. This study showed that diastolic pressure 

can be lowered by as much as 25% over a period of 4 days, 

and that this conditioned reduction tends to persist for 

as much as 1 week after training. 

Elder and Eustis (1975) combined social reinforcement 

and blood-pressure biofeedback for 22 persons with essen-

tial hypertension in an outpatient setting. Reinforcement 

was always contingent on diastolic changes. Mean percent 

difference scores showed within session decrement in both 

systolic and diastolic blood pressure in every session. 

Statistical comparisons showed that subjects who completed 

the training in 2 weeks (massed practice) did signifi-

cantly better than the group who completed the training 

over a period of 80 days (spaced practice). The massed 
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group (n = 4) decreased systolic blood pressure an average 

of approximately 7.5% from baseline and diastolic blood 

pressure an average of approximately 9%. The purpose of 

this study was to see if essential hypertension could be 

treated by use of biofeedback on an outpatient basis without 

concurrent effort to alter the patient's environment. 

Generally the results of this outpatient study were not as 

dramatic as those reported previously by Elder et al. (1973) 

in which hospitalized patients were used. Several factors 

were postulated as contributing to the differences in the 

two studies. 

In contast to the outpatient group, the hospital 

sample was admitted to the study only after thorough exami-

nation and laboratory tests failed to show any evidence of 

secondary hypertension. Elder and Eustis (1975) pointed 

out that theoretical considerations suggested that the best 

results of biofeedback were to be found in patients whose 

arterial pressure had been elevated by primary rather than 

secondary sources. They also suggested that hospitalization 

itself may have generated a stronger drive or motivation to 

acquire self-control of blood pressure than existed among 

outpatients. In addition, the hospitalized sample had 

little opportunity for interpolated activity. It was 

hypothesized that retroactive interference from inter-

polated activity accounted for the superiority of the massed 

over spaced samples in the study. It should be pointed out 
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that no home practice was used in this study. If retro-

active interference from interpolated activity was a factor 

in the stress-related disorder of essential hypertension, 

it may have been possible that massed laboratory training 

combined with home practice may have impacted the adverse 

effect of environmental stress and associated behaviors to 

a greater degree. 

Krist and Engel (1975) successfully used direct blood-

pressure biofeedback with five patients, all of whom had 

10-year documented histories of hypertension. All were on 

medication. This study was the first to gather baseline 

data in the natural environment by having patients record 

their own blood pressure four times daily and mail the 

results to the investigators. After a 7-week baseline the 

patients were hospitalized for 3 weeks and taught to raise, 

lower, and then alternately raise and lower blood pressure. 

All patients learned to lower systolic blood pressure and 

four out of five were able to raise systolic blood pressure 

after training. After the patients had learned systolic 

blood pressure control in the hospital setting, they were 

taught to use a standard blood pressure cuff to perform a 

lowering maneuver at home. This procedure consisted of 

making the Korotkoff sounds disappear while the cuff pres-

sure was maintained at the level of systolic pressure. 

Continued lowering of blood pressure during home practice 

occurred. The important clinical results of this study 
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were comparisons of baseline and posttreatment blood pres-

sure measured at home. Decreases in systolic blood pressure 

ranged from 9 to 36 mm Hg and averaged 18 mm Hg. Two 

patients achieved significant diastolic reductions of 7 and 

20 mm Hg. Three of the five patients were able to lower 

their antihypertensive medications. Whether subjects could 

have originally learned the method using the less sophisti-

cated blood pressure cuff as a biofeedback instrument is not 

known. 

Blanchard, Young, and Haynes (1975) used intermittent 

visual feedback for four subjects in single-subject experi-

ments. Systolic blood pressure was lowered to the 

normotensive range in each subject with decreases ranging 

from 9 to 51 mm Hg. The authors suggested that the use of 

the ABA design isolated the blood-pressure biofeedback as 

being responsible for the decreases. Stable baseline levels 

of blood pressure were established before treatment was 

begun. Additional studies employing this procedure 

(Blanchard & Epstein, 1978) indicated varying degrees of 

success using blood-pressure biofeedback. Some patients 

achieved decreases of 10 to 22 mm Hg while others remained 

essentially unchanged. 

Goldman, Kleinman, Snow, Bidus, and Korol (1975) used 

biofeedback contingent on decreases in systolic pressure for 

seven male hypertensive subjects. Diastolic pressure 

decreased significantly from a mean of 108.7 mm Hg at the 
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beginning of the first session to 93.9 mm Hg at the begin-

ning of the ninth session. By contrast, systolic pressure, 

for which feedback was given, was not decreased signifi-

cantly across sessions. Within-session decreases in 

systolic pressure were significant, however, with an average 

decrease of 7.0 mm Hg. Goldman et al. hypothesized that 

diastolic pressure showed significant between-session 

decreases when feedback was contingent on decreases in 

systolic pressure because changes in systolic and diastolic 

pressure were usually closely related. It was believed 

that the subjects were often reinforced for decreases in 

diastolic as well as systolic pressure. The authors 

suggested that the greater variability of systolic pressure 

together with the small sample (n = 7) precluded the 

obtaining of a significant between-session decrease in 

systolic pressure. 

Kleinman et al. (1977) found that blood-pressure 

biofeedback for systolic blood pressure resulted in signifi-

cant blood pressure reductions. Blood pressure decreased in 

the laboratory from a mean of 14 9/93 mm Hg at the beginning 

of the three control sessions (3 weeks) to a mean of 143/85 

mm Hg at the end of the last two feedback sessions. 

Biofeedback training consisted of nine sessions, one 

session per week. Range of decrease in systolic pressure 

was 1 to 15 mm Hg and for diastolic pressure, the range of 

decrease was 5 to 17 mm Hg. Following the 9 weeks of 
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biofeedback training, patients continued daily nonlaboratory 

pressure readings. Data were available on a decreasing 

number of patients for up to 4 months following termination 

of feedback training. Three patients completed follow-up. 

Blood pressures measured outside the laboratory remained low 

the duration of the follow-up period. The patients who 

ranked high on a stress questionnaire had significantly 

higher blood pressure readings prior to feedback training. 

These patients showed the same magnitude of decrease in 

blood pressure during feedback training as the group with 

lower initial readings. This finding was not consistent 

with the conclusion of Jacob et al. (1977) who pointed out 

that the higher the blood pressure initially the greater 

the reduction, thus following the Law of Initial Values. 

Walsh, Dale, and Anderson (1977) studied biofeedback 

on arterial pulse wave velocity (pulse transit time between 

the heart's right ventricular actions and the finger's 

pulse divided into the arterial distance between the two 

pulse points). This measure was said to correlate highly 

with systolic blood pressure. Nine females and 15 males 

with essential hypertension served as subjects. The 24 

hypertensive subjects were assigned to either a biofeedback 

or relaxation treatment group. Phase I for biofeedback 

subjects consisted of five training sessions 1 week apart. 

Phase II consisted of five additional weekly sessions, 

1-1/2 hours in length in which both groups received both 
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biofeedback and relaxation treatments. While biofeedback 

was superior to progressive relaxation within sessions in 

Phase I, both treatments were equally effective in lowering 

systolic and diastolic pressures over sessions in Phase I. 

In Phase II, the subject's ability to lower blood pressure 

was not improved with the combination of biofeedback and 

progressive relaxation; however, subject attrition may have 

accounted for this finding. The mean systolic blood pres-

sure decreased from 146 mm Hg at the beginning of the study 

to 133 mm Hg at the end of Phase II and diastolic decreased 

from 94 to 87 mm Hg. The group of subjects receiving 

biofeedback in Phase I exhibited a larger reduction in 

systolic blood pressure at 3 months from completion of 

treatment (133 mm Hg vs. 145 mm Hg), but after 1 year this 

difference had disappeared (133 mm Hg vs. 136 mm Hg). 

Shoemaker and Tasto (1975) also investigated muscle 

relaxation and noncontinuous biofeedback treatment of 

essential hypertension. Fifteen hypertensive volunteer 

subjects were assigned to relaxation, biofeedback, or 

waiting list control groups. Subjects in the biofeedback 

group showed a statistically significant reduction in 

diastolic pressure (from 92.04 to 89.53 mm Hg) but not in 

systolic pressure (136.63 to 134.36 mm Hg). Two subjects in 

the biofeedback group lowered their blood pressure at least 

6 mm Hg during a treatment session; however, the others 

were unable to accomplish the task to this degree. Muscle 
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relaxation training significantly reduced both systolic (a 

decrease of 9.6 nun Hg) and diastolic blood pressure (a 

decrease of 6.7 ram Hg). Shoemaker and Tasto (1975) 

suggested that patients be taught muscle relaxation training 

comcomitant with biofeedback training, resulting in the 

patient utilizing both in his individualistic method of 

reducing blood pressure. 

Frankel, Patel, Horowitz, Friedwald, and Gaarder 

(1977), using 22 essential hypertensive patients with 

diastolic blood pressure ranging from 90 to 105 mm Hg found 

no differences in a biofeedback-relaxation group, a placebo-

treatment group, and a no-treatment control group. 

Analysis of laboratory session data and home practice 

records indicated that while some patients appeared to have 

learned to lower their blood pressure in the laboratory, 

and/or at home, this lowering was not generalized to a 

clinic setting where a nurse took blood pressures. Two 

patients were exceptions to this and maintained blood-

pressure reductions for over 1 year. 

The studies reviewed in this section generally indi-

cated that some persons with essential hypertension were 

able to utilize biofeedback to lower blood pressure. 

Blanchard and Epstein (1978) suggested that more concen-

trated training on a daily or twice-per-day basis seemed 

more effective than spreading training over several weeks. 

While some patients seemed to derive great benefit from 
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blood-pressure biofeedback training with large-scale reduc-

tions in blood pressure, there was no scheme to predict 

beforehand who could benefit and who could not. Blanchard 

and Epstein (1978) also pointed out that continued benefits 

from blood-pressure training appeared to come primarily 

from continued monitoring and continued regular practice 

once formal training was discontinued. 

Relaxation training. Several methods for reducing 

blood pressure in hypertensive persons were grouped under 

the general heading of relaxation training. These methods 

included yoga, progressive muscle relaxation, and elicita-

tion of the relaxation response, autogenic training, and 

hypnosis. The rationale for using the relaxation techniques 

was that the excessive or inappropriate arousal of the 

fight or flight response with its corresponding sympathetic 

nervous activation may have a role in the pathogenesis and 

exacerbation of hypertension. It was believed that relaxa-

tion resulted in physiological changes which were thought 

to characterize an integral hypothallamic response to 

decreased sympathetic nervous system activity (Benson, 

Kotch, & Crassweller, 1977) . 

Datey, Deshmukh, and Dalvi (1969) found the practice of 

"Shavasan," a yoga technique, successfully reduced blood 

pressure in 2 5 out of 4 7 patients with hypertension. The 

patients not receiving antihypertensive medication reduced 
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blood pressure from an initial mean of 184/109 (systolic/ 

diastolic) to 14 7/86 mm Hg after Shavasan. A second group 

of 22 patients was adequately controlled with antihyper-

tensive drugs. In this group initial blood pressures 

averaged 179/116 mm Hg. After medication the mean was 

134/85 mm Hg. In this group the purpose of Shavasan was 

to reduce medication rather than blood pressure. After 

Shavasan the mean blood pressure was 134/85 mm Hg; however, 

the average drug requirement was significantly reduced to 

32% of the original levels in 13 patients (59% of the 

cases). Of the remaining nine patients in which no drug 

change was noted, six were irregular in performing the 

exercise and three were regular. In a third group of 15 

patients who could not be adequately controlled with drugs, 

the original mean blood pressure of 195/123 mm Hg was 

reduced to 164/103 mm Hg with medication. After Shavasan 

the mean was 152/94 mm Hg and six patients had drugs 

significantly reduced by 72%. In grouping the subjects 

according to etiology, 62.5% of the persons with essential 

hypertension and 42% of those with renal hypertension 

responded favorably to treatment. Of the three subjects 

with arteriosclerotic hypertension, none responded. Ten 

of the 22 patients who were unresponsive were reported to 

have attended irregularly or failed to perform the exercise 

correctly. Subjects attended the clinic daily to learn 

the relaxation exercise. Daily practice for 30 minutes 
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was required after the 3-week learning period. Data were 

not given as to length of time involved in the study or the 

period of practice of Shavasan before collection of data. 

Luthe (1971) described autogenic training as a treat-

ment for hypertension. Six specific autogenic exercises 

were developed by Vogt in Berlin from 1894 to 1903 in which 

subjects were given instructions which included cultivating 

heaviness in their limbs and regulating their heart beats 

(e.g., "heart beat calm and easy"). Luthe (1971) reported 

a study by Klumbies and Eberhardt in which autogenic 

training was given to 83 male hypertensives. The large 

number of dropouts (57) in this study made its validity 

questionable; however, of the 26 subjects remaining in the 

program, there was a significant decrease in blood pressure 

which leveled off and remained down during 4 months of 

treatment. The average decrease in systolic pressure was 

33 mm Hg with single cases decreasing as much as 55 mm Hg. 

The decrease in diastolic pressure averaged 18 mm Hg with 

some cases reaching a reduction of 30 mm Hg. This was the 

only study to report side effects to treatment. Luthe 

stated that some trainees felt anxiety when focusing on the 

heart which could have been due to the sudden decrease 

(20% in some subjects) in blood pressure during this 

exercise. This led to the subjects developing resistance 

to autogenic training. Luthe also reported a single case 

study of a 56-year-old female who reduced her initial 
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readings from 240/130 to 150/70 with autogenic training. 

No follow-up information was given. 

Benson, Rosner, Marzetta, and Klemchuck (1974) 

elicited the relaxation response using a meditational 

technique similar to that used in transcendental medita-

tion. The initial mean blood pressure of the 22 persons 

with borderline hypertension was 146.5/94.6 mm Hg. 

Subjects practiced the relaxation technique for 20 minutes 

two times each day for 25 weeks. Readings were made at the 

same time each day during nonmeditational periods and bore 

no consistent relation to the relaxation period. The mean 

blood pressure for the group was reduced to 139.5/90.8 mm 

Hg, a significant decrease in both systolic and diastolic 

pressures. These authors pointed out that the relaxation 

technique was easily learned, inexpensively practiced at 

no cost, and has no pharmacologic side effects. 

Progressive muscle relaxation (PMR) was a technique 

developed by Jacobson (1938) to achieve decreased muscle 

tone through conscious discriminative control over skeletal 

muscle groups. Jacobson hypothesized that anxiety and 

muscle relaxation could not coexist. Redmon, Gaylor, 

McDonald, and Shapiro (1974) reported the results of five 

individual sessions for six hypertensive subjects. Each 

session consisted of variations of PMR and verbally 

presented directions to lower their blood pressure. In 

the sessions in which PMR was presented by the experimenter, 
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blood pressure fell an average of 13.8/5.5 mm Hg. When 

subjects attempted to use self-induced PMR in the absence 

of the experimenter, blood pressure did not fall. In some 

sessions subjects could lower blood pressure when they were 

given verbal instructions to do so. They could not, 

however, maintain relaxation and raise blood pressure at 

the same time. Changes between the sessions were not 

examined in this study. 

Deabler et al. (1973) employed both PMR and a hypnotic 

procedure. Initial blood pressure averaged 159/95 for the 

21 subjects, six of whom served as a control group. 

Following PMR, relaxation was deepened through the use of 

hypnosis. Blood pressure was recorded at the conclusion 

of both PRM and the hypnotic procedure. Eight sessions 

scheduled at half-day intervals were attended and subjects 

were encouraged to practice the procedures during the 

evening of the days in which sessions were held. Results 

using the percentage decrease of that portion of blood 

pressure above the normal range (140/90 mm Hg) as an index 

showed that with relaxation, patients achieved an average 

reduction of 85%,and when hypnosis was added, a 100% 

reduction was achieved. 

Brady, Luborsky, and Kron (1974) in a series of four 

single-subject experiments, successfully conditioned 

decreased diastolic pressure in four hypertensives using 

metronome-conditioned relaxation (MCR). An ABA design was 
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employed in which each subject served as his own control. 

After a 4-week baseline, three subjects listened daily to 

a tape recording in which they were told to "relax" and 

"let go" paced with rhythmic beats of an auditory metronome. 

All sessions occurred in the laboratory, and there was no 

home practice. Two of the three subjects significantly 

decreased diastolic pressure: one from 94.5 to 83.4 mm Hg 

and the second from 127 to 87 mm Hg. Subjects returned to 

baseline (condition A) after 4 weeks of training. Diastolic 

pressure rose significantly from the previous period. One 

subject then continued treatment by listening to the MCR 

tape each evening at home. When the use of the relaxation 

tape was reinstituted, his diastolic pressure again 

decreased significantly and remained below 82 mm Hg for 

6 months. 

The fourth subject in this study recorded his own 

blood pressure for a 3-week baseline, then used the MCR 

tape at home daily for 11 weeks. He then discontinued the 

tape for 3 weeks during which time his pressure rose. He 

then reinstituted use of the tape (ABAB). His diastolic 

pressure decreased below 80 mm Hg and his antihypertensive 

medications were discontinued after 6 weeks. 

Stone and DeLeo (19 76) studied biochemical changes 

in peripheral adrenergic activity in blood plasma as a 

result of elicitation of the relaxation response. The 

very simple relaxation exercise was taught to subjects. 
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They were told to find a quiet place, loosen clothing, 

relax, and count their breaths subvocally in a continuous 

arithmetic progression, for 10 to 15 minutes twice daily 

before breakfast and before retiring. Nineteen white male 

hypertensives were divided into a control group (n = 5) 

seen only for blood pressure determinations and a treatment 

group (n = 14) treated with the above psychological relaxa-

tion taught in five 20-minute training sessions. All 

subjects remained on unrestricted dietary salt intake 

documented by measurement of urinary sodium excretion. 

Multiple diagnostic procedures were performed on all 

subjects including pre- and postdeterminations of 

dopaminebeta-hydroxylase (DBH) and renin activity (PRA) in 

the blood plasma. Dopaminebeta-hydroxylase was the enzyme 

that converted dopamine to norepinephrine within the 

synaptic vesicles of sympathetic neurons. The pathway of 

DBH was unknown; however, it accompanied the release of 

norepinephrine following neurogenic stimulus and was 

thought to provide an index of sympathetic nervous system 

function. Adrenergic activity was thought to influence 

renin secretion. A decrement of sympathetic tone would have 

decreased PRA. The average systolic blood pressure of the 

treatment group decreased from 141.3 to 132.3 mm Hg and the 

diastolic pressure decreased from 90.3 to 82.2 mm Hg in the 

supine position after 6 months of relaxation exercises. A 

significant reduction in DBH in the upright position was 



25 

also achieved. Those who achieved at least a 14 mm Hg 

reduction in blood pressure also achieved a significant 

reduction of DBH in both supine and upright positions. 

Stone and DeLeo believed that activity of DBH in plasma 

provided an excellent index of chronic adrenergic activity, 

and this substance was reduced along with blood pressure 

following relaxation training. This was the first study to 

report biochemical indices of peripheral sympathetic nervous 

activity, and it suggested that biochemical activity may 

have been affected by at least one form of psychologic 

relaxation. Indications were that there may have been 

genetic patterns of the activity of DBH in plasma and that 

these inherited patterns of DBH activity could serve as a 

genetic influence on sympathetic neuronal functions. A 

genetic influence of hypertension may be at the level of 

DBH activity. 

Progressive muscle relaxation was employed by Shoemaker 

and Tasto (1975) in an attempt to lower diastolic blood 

pressure in hypertensives. Three groups of hypertensive 

subjects were given six sessions of training in PMR, 

biofeedback, and a control procedure involving blood pres-

sure measurement. Within-sessions decreases averaging 6.8/ 

7.6 mm Hg occurred in the PMR group. No changes occurred 

within the sessions for the biofeedback or control groups. 

No significant decrease was noted between sessions for any 

group, thus suggesting this amount of traininig in PMR was 
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insufficient to influence blood pressure away from the 

laboratory. These patients were not instructed to practice 

in the natural environment. 

Beiman et al. (1978) studied the effectiveness of 

self-control progressive relaxation training (PRT), a 

modification of the Jacobson method. Criterion for progres-

sing from one phase of training to the next was the client's 

report of attaining at least 50% of the time during home 

practice, a state of relaxation as deep as that attained via 

live therapist instructions. In both clients the first 

normotensive reading occurred during the same week (days 20 

to 26 for subject A; days 35 to 42 for subject B) that they 

reached the relaxation criterion (50%) for home practice 

which allowed them to move from 16 to 4 muscle groups, the 

second phase of relaxation training. Both clients were 

instructed to practice relaxation at home twice per day 

until the final phase of the study in which differential 

relaxation was used. Differential relaxation consisted of 

identifying both internal and external anxiety related 

stimuli as prompts for engaging in relaxation by recall. 

Both clients stabilized in the normotensive range. Average 

decreases in blood pressure from baseline to end of treat-

ments was 17.5/9.4 mm Hg. The Beiman et al. (19 78) study 

demonstrated the beneficial effects of self-control PRT as 

an independent alternative strategy to pharmacological 

treatment for hypertension. Both clients had unsuccessfully 
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attempted treatment by medication prior to the study and 

neither had received medication for at least 3 months prior 

to the study. 

Blanchard, Miller, Abel, Haynes, and Wicker (1979) 

attempted to use self-instructed relaxation as an attention-

placebo control against which to compare blood pressure 

biofeedback and EMG biofeedback as treatment for hyperten-

sion. Patients were told that relaxing would help them to 

lower their blood pressure, and they were told to relax as 

deeply as they could. After the first sessions, patients 

were asked to practice in their own homes once per day. 

Results showed this procedure to be as active as the treat-

ment conditions. After 12 sessions over 6 to 10 weeks, 

systolic blood pressure decreased significantly an average 

of 9.5 mm Hg for the relaxation condition. Diastolic blood 

pressure decreased nonsignificantly an average of 2.9 mm Hg. 

Blood pressure taken in a physician's office, used as a 

measure of generalization, decreased from 145.4/88.5 to 

135.7/81.4 mm Hg. Subjects were not encouraged to continue 

home practice during the 4-month follow-up period, and 

systolic blood pressure showed a trend toward returning 

to pretreatment levels. 

Some of the best experimental work in the treatment of 

hypertension by nonpharmacological means has been done by 

an Indian physician working in England, Dr. Chandra Patel. 

In her first study (Patel, 1973), she described a method of 
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treatment which combined biofeedback and yoga relaxation 

techniques. Her first study used 2 0 subjects each serving 

as his own control. Galvanic Skin Response (GSR) biofeed-

back was utilized and considered to be a procedure that 

reduced sympathetic activity. Breathing was generally used 

as an object of yoga concentration, but subjects were free 

to select their own object or idea for concentration. 

Subjects were told their blood pressures at the beginning 

and end of each session. Both systolic and diastolic pres-

sures significantly decreased; the average systolic decrease 

was from 160 mm Hg to 134 mm Hg, and the average diastolic 

decrease was from 102 to 86 mm Hg. No significant changes 

in pulse rate, respiratory rate, or body weight occurred 

during therapy. Subjects showed wide individuality in rate 

and manner of blood pressure reduction. This study, a 

pilot study, had no separate control group, so Patel chose 

a second group of 20 hypertensive patients matched for age 

and sex to the original group. Variables remained the same 

except control patients were asked to rest on a couch 

instead of receiving relaxation training. In the treatment 

group the average systolic decrease was 20.4, and the 

diastolic decrease was 14.2 mm Hg. In the control group 

systolic blood pressure was reduced 0.5 and diastolic by 

2.1 mm Hg. The drug requirements in the treatment group 

were reduced 41.9% (range 33% to 100%) while druge require-

ments in the control group remained unchanged (Patel, 1975). 
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Patients in the treated group were encouraged to 

continue practicing relaxation at home. Disciplining 

themselves to 2 0 minutes of regular practice and medita-

tion two times a day or even once a day was a problem for 

the subjects. Relief in terms of distressing symptoms was 

almost nonexistent in hypertensive subjects, so motivation 

to continue treatment was not as strong as it might have 

been for a person suffering from pain (i.e., migraine 

headaches). Patel (1975) encouraged use of red traffic 

lights for subjects to check themselves for tension and 

practice relaxing. A 12-month follow-up showed continued 

significant differences in the two groups. 

One serious lack in research on hypertension has been 

failure to replicate successful studies. Patel 

replicated her work using 34 hypertensive subjects assigned 

at random to 6 weeks of treatment or to a control group 

(Patel & North, 1975). Active treatment consisted first of 

meetings in which patients were shown films and slides of 

hypertension. They also received information about the 

ways emotions affect bodily processes and the concept of 

biofeedback and self-control. Next, during individual 

training, patients were taught relaxation techniques. 

Throughout the relaxation sessions, biofeedback instru-

ments were used to confirm relaxation. During the first 

few sessions GSR was used, then EMG biofeedback was used 

for the remainder of the training. Confirmation of 
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relaxation by biofeedback was intended to encourage further 

relaxation. 

Both groups showed reduction of blood pressure; the 

treatment group from 168/100 to 141/84 mm Hg, and the 

control group from 169/101 to 160/96 mm Hg. The treatment 

group lowered blood pressure significantly compared to their 

baseline and the control group. The blood pressures were 

measured blind by a nurse not associated with the study at 

the end of treatment and after 3 months of follow-up. At 

that time, Patel (1975) trained the control group in 

relaxation and biofeedback. Results were that their blood 

pressures fell to that of the initial treatment group which 

remained near end of treatment levels. No member of 

either group showed a rise in blood pressure after treat-

ment. In this study Patel attempted to increase motivation 

and compliance with treatment by giving a full explanation 

of the disease process and the rationale for treatment 

(Patel & North, 1975). There were many confounded variables 

in Patel's treatment procedure, and it was not known which 

specific one caused the decrease or if they worked 

synergistically. The important point was, however, that 

she apparently had a workable technique which could be 

replicated. 

Several other studies which also used biofeedback to 

assist subjects with relaxation were reviewed with these 

studies utilizing relaxation training for treatment of 
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hypertension. Russ (1974) reported the results of a study-

in which 10 hypertensive subjects received either relaxa-

tion plus EMG biofeedback, blood pressure biofeedback, or 

false feedback. The small number of subjects precluded 

determination of significant differences; however, three 

subjects in the relaxation-biofeedback group improved. 

Mean decreases of 8 mm Hg were achieved in both systolic 

and diastolic blood pressure. No follow-up was reported. 

Blanchard and Epstein (1978) randomly assigned hyper-

tensive patients to one of three conditions: blood pressure 

biofeedback via closed-circuit television, frontalis EMG 

biofeedback to teach relaxation, and a third group who was 

instructed to relax and practice this relaxation regularly. 

Four baseline sessions were followed by 12 training 

sessions and four follow-up sessions. There were no 

significant differences in the three groups. Systolic 

blood pressure was reduced 6 mm Hg and diastolic blood 

pressure was reduced 2 mm Hg. The self-instructed relaxa-

tion group showed results equivalent to the group receiving 

biofeedback treatment. Further follow-up data were being 

collected at the time of publication. 

Moeller and Love (cited in Love, 1975) trained six 

hypertensive outpatients in relaxation using frontalis 

EMG feedback and autogenic procedures (Luthe, 1971). Two 

baseline sessions were followed by 17 weekly training 

sessions. Analysis of the results showed that five 
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subjects experienced significant decreases in blood pres-

sure. Reductions averaged 18 mm Hg in systolic blood 

pressure and 12 mm Hg in diastolic blood pressure. No 

follow-up was reported. 

Love, Montgomery, and Moeller (cited in Love, 1975) 

followed the study above using 40 hypertensive subjects 

assigned to either relaxation training plus EMG feedback 

(n = 30) or a control group (n = 10). One baseline session 

was followed with 16 training sessions meeting once or 

twice per week. Blood pressures of control subjects were 

monitored over a 4-week period. Results showed the 

training group decreased systolic blood pressure 15 mm Hg 

and diastolic blood pressure 13 mm Hg. There was no 

significant change in the control group. A follow-up 8 

months later showed further decreases of 6.5 mm Hg and 

4 mm Hg, respectively, in systolic and diastolic blood 

pressure in the trained subjects. 

Fray (1975) compared EMG biofeedback and autogenic 

training as to effectiveness in reducing hypertension. 

Thirty male hypertensives were randomly assigned to groups 

for EMG biofeedback, autogenic training, or no treatment 

control. After 10 days of training (number of sessions 

not reported), both the EMG and autogenic training groups 

had decreased diastolic blood pressure and were signifi-

cantly different from the control group. Follow-up 

evaluations at 30, 60, and 90 days after training showed 
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significantly better maintenance of reduced blood pressure 

in the subjects receiving autogenic training. 

Orlando (1975) trained 30 hypertensive subjects in 

relaxation. All treatment subjects received EMG biofeed-

back, progressive muscle relaxation (PMR), and autogenic 

training. Group X received four biofeedback sessions each 

week as opposed to group Y which received one weekly 

session. Both groups received autogenic training and PMR 

once daily and twice on days when no biofeedback was 

scheduled. Subjects in a third group were placed on a 

waiting list and served as controls. Training lasted for 

6 weeks. Group X decreased systolic blood pressure 4.2 mm 

Hg and diastolic blood pressure 1.5 mm Hg. The decrease 

in diastolic blood pressure was statistically significant. 

Group Y decreased systolic blood pressure an average of 

6.3 mm Hg and diastolic blood pressure 9.5 mm Hg, both 

statistically significant. No follow-up was reported. 

Payson (1977) trained 12 subjects with hypertension 

in relaxation using either autogenic training alone, a 

combination of autogenic training and EMG biofeedback, or 

a combination of autogenic training plus electrothermogram 

(ETG) feedback. The training period consisted of 11 

4 0-minute training sessions two times each week. Blood 

pressure levels were recorded before and after each 

session. No significant decrease in blood pressure was 

found between sessions although six subjects showed 
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within-session decreases in either systolic or diastolic 

blood pressure. 

Sawyer (1977) trained four hypertensive subjects to 

reduce blood pressure using a combination of blood-pressure 

biofeedback and metronome conditioned relaxation (Brady 

et al., 1974). Baseline blood pressures were recorded for 

3 days, at home, at work, and in the clinic. Training 

consisted of 90-minute sessions conducted daily for 6 

consecutive days. Each session consisted of 30 minutes of 

adaptation, 30 minutes of blood pressure biofeedback, and 

30 minutes of metronome-conditioned relaxation. Blood-

pressure biofeedback consisted of cards displayed showing 

the direction of changes in blood pressure. Posttreatment 

measurements were collected following the same procedure 

used for baseline. Pre- to posttreatment decreases in 

systolic blood pressure ranged from 2 7.3 to 35.4 mm Hg, 

with an average reduction of 31.6 mm Hg. Diastolic blood 

pressure decreased an average of 14.95 mm Hg (range from 

11.4 to 2 0.2 mm Hg). A follow—up 6 to 10 days after 

treatment showed decreases were maintained. 

The articles reviewed in this section indicated that 

various forms of relaxation could be effective in decreasing 

the blood pressure of persons with essential hypertension. 

Snaith (1975) believed that relaxation could be effective if 

the basic fault was poorly controlled anxiety expressed as 

hypertension. Although no data were given, he stated 
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that the patient who resisted this explanation was unlikely 

to be helped by relaxation techniques. Other possible 

predictors of success with relaxation included intelli-

gence (IQ of at least 85), motivation, willingness to 

learn, and willingness to devote time to regular practice 

(10 minutes twice a day) (Snaith, 1975). 

Cognitive Training 

No studies were found which specifically labeled use 

of cognitive strategies as a viable treatment variable 

for the treatment of hypertension. It was possible that 

cognitive treatment elements embedded in the specifically 

identified treatment procedures may have accounted for some 

portion of the successful treatment of hypertension. It 

also may be that the effectiveness of some of the so-called 

"placebo" groups may have been explained by the use of 

cognitive elements. Taylor, Farquhar, Nelson, and Agras 

(1977) seem to have actually used cognitive strategies in a 

"nonspecific" therapy as a control group against which to 

test the effectiveness of the relaxation-treatment group. 

Subjects in the nonspecific-therapy group were told that 

reducing tension helped reduce blood pressure and that a 

new program had been devised to help reduce tension which 

involved exploring life tensions and practicing new ways 

of handling tense situations. Patients were asked to 

complete self-monitor forms within the first session. 
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In subsequent sessions, examples of life tensions derived 

from the form and from spontaneous report formed the basis 

for therapy with the experimenter encouraging the patient 

to find alternative ways to deal with the tension but not 

specifying the methods to accomplish this goal. It should 

be noted that these instructions were quite similar to those 

of Holroyd and Andrasik (1978) which resulted in signifi-

cant reduction of tension headaches thought to be associated 

with stress reduction. 

In the Taylor et al. (1977) study, the decrease in 

blood pressure of the nonspecific-therapy group was 9.2/3.6 

mm Hg. This improvement was slightly greater than the 

medication-only group (9.0/3.7 mm Hg) and not as great as 

the relaxation group (20.6/12.2 mm Hg). The authors found 

that the relaxation group showed significantly more improve-

ment than the nonspecific-therapy group; however, closer 

inspection of the method revealed other variables may 

have accounted for this difference. The elements of self-

monitoring and home practice were not held constant in 

both groups. Subjects in the relaxation treatment group 

were told to practice relaxation techniques at least once 

a day and whenever they found themselves in tense situa-

tions. They were given self-monitor charts to complete at 

home over the week indicating situations where they applied 

the relaxation technique. Subjects in the nonspecific-

therapy group were given no instructions to self-monitor 
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during the week in their natural environments. Five 

patients in the nonspecific therapy group reported that 

they "knew" their blood pressure had been reduced and 

expressed unsolicited gratitude in the nonspecific tech-

nique. It is possible that these subjects devised their 

own cognitive strategies in an effort to fulfill the 

instructions to "find alternative ways to deal with their 

tensions.11 

Self-control treatment that focuses on modifying 

cognitive responses to stress eliciting situations has been 

successfully used in reducing tension headache (Holroyd 

& Andrasik, 1978; Holroyd, Andrasik, & Westbrook, 1977). 

In the 1978 study, clients were assigned to one of two 

self-control treatment groups, a headache-discussion group, 

or a symptom-monitoring group. Participants in the two 

self-control groups were taught either cognitive coping 

skills or both cognitive and relaxation skills for managing 

stress and controlling tension headache. The headache 

discussion group was devised as a nonspecific effects 

control group. To provide credibility the discussion 

group members discussed historical roots of headache 

symptoms. The members were also taught to monitor their 

cognitive responses to stress in the same manner as the 

other two groups but no strategies for coping with stress 

was provided. The cognitive coping skills taught to the 

self-control groups consisted of verbalizing cognitions 
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associated with distress and interrupting these deliberately 

at the earliest possible moment preceding emotional 

response. Cognitive reappraisal, attention deployment, and 

fantasy were recommended strategies to be used. Subjects 

were to practice coping skills each day and employ them at 

the first sign of a headache following the third treatment 

session. All treatments were administered in group 

settings. 

Both self-control groups and the headache-discussion 

group showed substantial reductions in headache activity 

that were maintained at follow-up. Results indicated that 

cognitive self-control procedures could provide an effec-

tive treatment for chronic tension headache. Results also 

supported the effectiveness of therapeutic procedures 

designed to alter cognitions in the treatment of stress-

related disorders. Results also pointed out that procedures 

for specific cognitive coping strategies did not enhance 

treatment. Subjects in the headache-discussion group were 

not given specific coping strategies; however, posttreatment 

interview revealed that all but one subject had devised 

their own individual specific cognitive self-control proce-

dures for coping with their tension headaches. These 

strategies appeared to distract the users from worrisome 

thoughts and/or enable them to reevaluate the stressor 

situation. The one subject who had not reported engaging in 

specific cognitive strategies for coping with headache 
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showed only minimal improvement in headache activity. The 

writers believed that improvements shown by participants 

in the headache-discussion group may have resulted from 

their development and use of specific cognitive coping 

strategies of their own choosing. 

Mitchel and White (1977) also used cognitive strategies 

in their treatment of persons with migraine headaches. 

Behavioral self-management involved teaching people to 

analyze and identify problems in their own personal envi-

ronments and behaviors (both overt and covert), to work out 

their own management strategies, and to self-apply control 

techniques aimed at modifying both their environment and 

their reactions to that environment. Skill acquisition 

included training in coverent control of negative self-

evaluation and self-criticism. This involved conditioning 

thoughts and fantasies incompatible with negative self-

statements, the object being self-control of covert 

behavior (thoughts). Additional self—change techniques 

such as thought stopping, overt assertiveness training, and 

rational thinking were included. Subjects receiving the 

most comprehensive training in behavioral self-management 

programs had significantly fewer number of migraine 

headaches at the end of training. 

Goldfried, et al. (1978) pointed out that situation 

stress-associated problems such as speech anxiety and 

test anxiety could be reduced by training individuals 
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to modify their own unrealistic belief systems. They 

successfully applied cognitive restructuring in reduction 

of test anxiety. The treatment involved imaginally 

presenting hierarchy items to provide individuals practice 

in ferreting out unrealistic concerns and worries, affording 

them the opportunity to place each situation into a more 

realistic perspective, then to use the skills to reduce 

anxiety in real life situations. Homework assignments 

discussed at the beginning of each session consisted of 

attending to their anxiety reactions in everyday situations. 

Participants were instructed to practice their reevaluation 

skills in vivo. 

Although not labeled as the main treatment variable, 

Beiman et al. (1978) employed a cognitive element in 

treatment of hypertension in both clients in their case 

studies. During baseline and treatment sessions the 

therapist assessed in detail the client's perception of 

physiological arousal, cognitions associated with that 

arousal, and situations in which increased tension occurred. 

The data gathered were an integral part of the personalized 

training in differential relaxation. In subsequent 

sessions, when relaxation training required less time, 

more time was spent on assessment of tension-related cues. 

From this treatment relevant assessment data, the therapist 

and client collaboratively established general classes of 

cognitions, situations, and behavior patterns associated 
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with physiological arousal and tension. A list for each 

client was developed across sessions. These stimuli 

clustered around three themes: hostility, competition, and 

a sense of time urgency. There was considerable overlap 

between each client's list. Both clients practiced relaxa-

tion at home twice a day until the final phase of training. 

At that time each began differential relaxation at many 

fixed points in their daily regime and in response to his 

list of tension-related cues. In accordance with self-

regulation principles, clients were trained to detect 

occurrence of muscular tension and cognitions associated 

with arousal, rapidly scan all major muscle groups, and 

reduce any tension via relaxation by recall. Natural 

environment blood pressure declined to normotensive and 

remained there for 6-month follow-up for one client and 

2-month follow-up for the second client. 

Cognitive strategies have been used effectively in 

treatment of stress-related disorders such as chronic 

tension, migraine headaches, and test anxiety. Thus far, 

application to the treatment of hypertension has been 

limited to assisting clients to verbalize situations 

which are associated with tension or arousal. Treatment 

then consisted of application of other techniques such as 

relaxation, in these situations. 

The next step in investigation of a treatment strategy 

for hypertension should include specific application of a 
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cognitive-treatment element. The cognitive-treatment com-

ponent should include assisting subjects to verbalize 

cognitions which they find to be individually effective in 

coping with stressful situations as suggested by Holroyd 

and Andrasik (1978). 

Follow-up and Maintenance 

The necessity of an adequate follow-up program to 

assess effects of treatment was advocated in the behavioral 

treatment of hypertension. Inadequate follow-up has been 

a continuing problem (Frumkin et al., 1978). Events in 

the emotional life of a person influenced the lability of 

blood pressure and affected the progress of hypertension 

(Shapiro et al., 1977). This lack of stability of blood 

pressure and its variability due to environmental influ-

ences made monitoring in the follow-up period imperative. 

The value of self-monitoring was apparent. Self-monitoring 

provided the most cost-effective method of sampling various 

environmental situations which contributed to the person's 

life-style. Continuation of self-monitoring into the 

follow-up period also may have contributed an element of 

self-control which can be therapeutic (Krist & Engel, 1975) 

as well as provided information to the subject as to the 

current status of his blood pressure. 

Several studies indicated that continuation of the 

treatment regime into the follow-up period was necessary 
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to maintain obtained treatment effects. Brady et al. (1974) 

found that no sustained depressor effect was observed when 

patients discontinued practice in relaxation in the 

follow-up period. Benson, et al. (1977) reported that in 

subjects who chose to stop the practice of eliciting the 

relaxation response, both systolic and diastolic pressures 

returned to their initial hypertensive levels within 4 

weeks after termination of the practice. 

Patel (1975) requested that patients in the treatment 

group continue practice in relaxation and meditation for 

2 0 minutes two times daily during the 12-month follow-up 

period. Some patients found it difficult to discipline 

themselves to practice even once a day during the follow-up 

period. Blood pressures of these patients started to go 

up, and in three patients, almost reached their original 

pretraining levels. These patients were asked to use cues 

such as ringing telephones to check quickly for tension 

and to relax. This was found to be an effective substitute 

for regular practice. When these patients resumed the 

practice of relaxation and integrated it into their daily 

activities, blood pressure decreased once again in those 

patients whose blood pressure had gone up after lack of 

regular practice. In a truly comprehensive therapeutic 

regime, blood pressure would be monitored to assess whether 

treatment effects were maintained, and the patient would be 

given an effective treatment strategy to use as needed to 
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lower his blood pressure on those occasions when it became 

elevated. 

Summary 

Self-monitoring, lowered arousal training (i.e., 

biofeedback and relaxation training) and maintenance 

follow-up appeared to contribute to effective treatment of 

hypertension. Cognitive therapy, while effective in treat-

ment of some stress-related disorders, has not been studied 

as a specific treatment component for hypertension. The 

present study explored the use of cognitive therapy as a 

treatment variable to reduce blood pressure in hypertensive 

persons. The effectiveness of a multi-element treatment 

including cognitive therapy, blood-pressure biofeedback, 

and relaxation training was also assessed. Self-monitoring 

and maintenance training were included as a part of each 

treatment process. This experiment represented an improve-

ment over past studies in that home practice of each 

treatment was included and the amount of time spent in 

home practice of each treatment as well as in the clinic 

was held constant for each treatment group. 

It was hypothesized that subjects receiving cognitive-

behavior therapy would show significant decreases in both 

systolic and diastolic blood pressure. It was also hypo-

thesized that subjects receiving a multi-element treatment 

composed of cognitive-behavior therapy, blood-pressure 
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biofeedback, and relaxation training would show significant 

decreases in both systolic and diastolic blood pressure. 

It was hypothesized that blood-pressure reductions of both 

groups would be exhibited in settings other than those in 

which training and practice took place. 

Method 

Subjects 

Male and female volunteer subjects with essential 

hypertension were solicited through newspaper advertise-

ments, distribution of printed notices, and physician 

referrals. Requirements for inclusion in the study were 

a history of labile or sustained systolic or diastolic 

hypertension with an average systolic blood pressure of 

14 0 mm Hg or above, or an average diastolic blood pressure 

of 90 mm Hg or above. If the person was on antihyper-

tensive medication and the initial blood pressure was below 

this criterion, he or she was requested to discontinue 

the medication during the study with their physician's 

permission. A letter was given to the subject to take to 

his or her physician explaining the purpose of the study 

andthe frequent monitoring procedures to be used (see 

Appendix A). All subjects were encouraged to remain under 

the care of their medical doctor during and after the 

study. 
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A total of 90 persons responded over a period of 8 

months primarily as a result of the newspaper advertise-

ments. After the preliminary telephone explanation of the 

study and screening of candidates, 59 persons agreed to 

come to the clinic for an interview and initial blood 

pressure determination. All stated that they had been 

previously diagnosed by a physician as having essential 

hypertension. Thirty-one subjects were ultimately accepted 

into the study. The most frequent reasons given for those 

declining to enter the study included the time involved in 

coming to the clinic during the treatment period, location 

of the clinic some distance from their home or work, and 

reluctance of their physician to approve their participa-

tion in the project. Seven of the respondents did not 

meet the blood pressure criterion for essential hyper-

tension in the clinic. 

Of the 31 subjects who were accepted into the study, 

three discontinued during the baseline phase, four during 

the treatment phase, and two subjects did not complete the 

maintenance phase. Two of the six subjects who withdrew 

after assignment to treatment groups were in the cognitive-

biofeedback-relaxation therapy (multi-element) group, and 

four were in the cognitive-behavior therapy group. Twenty-

two subjects completed the requirements of the maintenance 

phase: 11 in the multi-element group and 11 in the 

cognitive—behavior group. Two subjects, one in each group, 
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were excluded from the data analysis because initial blood 

pressures below criterion failed to rise to criterion 

levels during baseline even though medication was discon-

tinued. 

Two groups, each containing 10 subjects, were used 

for the data analysis. An attempt was made to match the 

groups on age, sex, and level of blood pressure elevation. 

Subjects ranged in age from 2 7 to 67 years. The mean age 

of the multi-element group was 44.6 years; the mean age 

of the cognitive-behavior therapy group was 45.2 years. 

Each group contained eight males and two females. Using 

the Two Factor Index of Social Position (see Appendix B) 

developed by Hollingshead and Redlich (1958), the subjects 

in the multi-element group were in the following socio-

economic classes: one subject in class I, three subjects 

in class II, three subjects in class III, three subjects 

in class IV, and no subjects below class IV. In the 

cognitive-behavior therapy group, three subjects were in 

class I, four subjects were in class II, three subjects 

were in class III, and no subjects were below class III. 

Nine subjects in the multi-element treatment group and 

eight subjects in the cognitive-behavior therapy group 

were on antihypertensive medication prior to entering the 

study. One subject in the multi—element treatment group 

and two in the cognitive behavior therapy group remained 

on medication during all three phases of the study. One 
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subject in the multi-element treatment group and two 

subjects in the cognitive behavior therapy group were on 

reduced medication during baseline and maintenance phases 

only (these subjects were off of medication during the 

treatment phase). In all cases medication dosage was held 

constant. 

Apparatus 

Each subject purchased an Astropulse Model 10 sphyg-

momanometer manufactured by Marshall Electronics for use 

in self-monitoring. All subjects used the instrument to 

self-monitor their blood pressure in the natural environ-

ment. In addition, subjects in the multi-element group 

used the instrument for biofeedback training in the home 

and clinic settings. 

Procedure 

Pretraining. Subjects were seen both individually 

and in groups. In the multi-element treatment group, two 

subjects were seen individually and eight subjects attended 

group sessions. In the cognitive-behavior therapy group, 

four subjects were seen in individual sessions and six 

attended group treatment sessions. 

Subjects met in the clinic once per week for 3 weeks 

during the pretraining-baseline phase. In the first 

session each subject was given verbal and written instruc-

tions (see Appendix C) in taking and recording their own 
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blood pressure. The procedure was then practiced until each 

subject reached a criterion of accuracy using the following 

P^-O^^dure. Using his or her self—monitoring instrument, 

each subject took their own blood pressure 10 times in the 

presence of the experimenter. The subject and the experi-

menter recorded the readings separately. The mean 

difference of the scores obtained by the subject and the 

experimenter was within - 2 mm Hg before the subject was 

allowed to record baseline blood pressure readings. The 

blood-pressure monitoring procedure was readily learned by 

all subjects in the first session. Periodic checks on the 

accuracy of the subject's reading of the sphygmomanometer 

was made throughout the study by the experimenter. 

An attempt to reduce subject attrition was made by 

requiring each subject to deposit with the examiner in 

the first session a $15.00 check payable to the North 

Texas State University Psychology Clinic. Each subject 

agreed to forfeit his or her check if they did not complete 

the study. The check was returned if the requirements of 

the study were completed. Each subject also signed an 

informed consent contract (see Appendix D). 

Baseline. Each subject recorded his or her blood 

pressure three times daily for 3 weeks. Three consecutive 

readings were obtained at each recording period and averaged 

as the reading for that period. Readings were taken and 
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recorded in the morning upon arising, at approximately 

noon, and again in the evening between 6 P.M. and retiring 

for bed. The subject was to be in a sitting position with 

the left arm extended and supported. The readings were 

recorded on a postcard provided by the experimenter and 

mailed to her daily. A telephone contact was made if the 

data were not received. The same information was recorded 

on a worksheet and turned in weekly by the subjects as a 

precaution against loss of data in the mail (see Appendix 

E). If for any reason a recording period was missed, the 

subject was to take the reading as soon as possible and 

note the time of the recording. 

During the 3-week baseline period, the subjects came 

to the clinic once per week for blood pressure deter-

minations and orientation sessions. Sessions consisted of 

didactic presentations about hypertension, the psycho-

logical and behavioral factors involved in the etiology of 

hypertension, and information about stress management. 

The cognitive-behavior model of etiology and treatment 

was also introduced since all subjects received this form 

of treatment. Ratings of subject expectancy of treatment 

success (see Appendix F) as well as subject ratings of 

therapist belief in and enthusiasm for each therapy (see 

Appendix I) were obtained during baseline and again at 

the end of the maintenance phase. The therapist also 
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recorded her own expectancy ratings at the beginning and 

end of the study (see Appendix I). 

Each subject was requested to have his blood pressure 

recorded once each week in a physician's office, local 

clinic, or fire station in order to get a reading in a 

medically-oriented environment. These data were collected 

using whatever procedure was customary in the particular 

setting (see Appendix L). 

Treatment. All subjects received cognitive behavior 

therapy training using the following procedure. After 

recording the blood pressure as described in baseline, 

the subjects while at home listed situations since the 

last recording which they perceived as stressful. The 

situations were ranked on a scale of 1 to 10 for negative 

arousal. Thoughts associated with the arousal and their 

reevaluations of these thoughts were recorded (see 

Appendices M and N). To help subjects identify thoughts 

associated with arousal and reevaluation of these thoughts, 

each subject read A New Guide to Rational Living by A. 

Ellis and R. A. Harper (1979) and Talk to Yourself by 

C. Zastrow (1979). The contents of these books were 

discussed in treatment sessions. Building on the didactic 

information given during baseline, subjects further iden-

tified the importance of cognitions in creating negative 

arousals. During the clinic sessions, homework sheets 
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were examined jointly by the experimenter and the subject 

and served as the basis for discussion during the session. 

Subjects were helped in identifying which of Ellis' irra-

tional ideas served as the basis for many of their thoughts 

associated with negative arousal and to refute these 

beliefs with more factual cognitions. Increased objec-

tivity in perceiving situations which they identified as 

sources of stress to them was also encouraged. 

During the treatment phase, sessions were 1 hour in 

length. Subjects were scheduled to meet four times per 

week for 3 weeks during the treatment phase. Subject 

compliance with this format was poor. Most subjects were 

unable to attend all sessions even though evening sessions 

were available. Make-up sessions were attempted. All 

subjects received a minimum of two sessions per week. 

Subjects in the multi-element treatment group attended a 

mean of 9.4 treatment sessions. Subjects in the cognitive-

behavior treatment group attended a mean of 8.6 treatment 

sessions. 

In addition to the cognitive—behavior therapy training 

procedure described above, the multi—element treatment 

group received training in blood-pressure biofeedback and 

relaxation training. Verbal and written instructions were 

given in blood-pressure biofeedback utilizing a technique 

similar to Krist and Engel (1975) developed by Bradley and 

Hughes (Bradley, 1979) (see Appendix 0). Subjects were 
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cautioned that lowering of blood pressure within any one 

session is not necessary to overall successful lowering 

of blood pressure. Subjects were then given written and 

verbal instructions in the Six Step Benson Relaxation 

Procedure (Benson, 1975, see Appendix 0). Attainment of a 

state of passive relaxation was the goal for each subject. 

Subjects practiced cognitive-behavior therapy, blood-

pressure biofeedback, and relaxation-training techniques 

in the home setting three times daily after each self-

monitoring period as described in baseline. 

The amount of time spent in the clinic and in home 

practice was held constant for both groups. In the home 

setting during each practice, the multi-element group 

spent 6 minutes on each activity: cognitive reevaluations, 

blood-pressure biofeedback, and relaxation training, in 

that order. The cognitive-behavior group utilized the 

cognitive procedure for 18 minutes during each practice. 

Subjects in both groups recorded the amount of time spent 

on homework procedures. In the clinic both groups spent 

20 minutes replicating the procedure for home practice 

for their specific group (i.e., self-monitoring, practice, 

self-monitoring). Self-monitoring included taking and 

recording blood pressure three times before and three times 

after each practice of the treatment procedure (see Appendix 

P). In the cognitive-behavior therapy group, 40 minutes 

of each session were spent reviewing homework data, 
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including blood pressure readings and cognitions and their 

reevaluations. In the multi-element treatment group, 40 

minutes of each session were devoted to reviewing homework 

data, including blood-pressure readings, cognitions and 

their reevaluations, and in developing further skill in 

blood-pressure biofeedback and relaxation techniques. Both 

groups were given verbal praise by the experimenter for 

compliance with procedures and for any decreases in blood 

pressure. 

Maintenance training. A 3-week maintenance training 

period began at the end of the third week of treatment. 

During this period subjects continued daily self-monitoring 

of blood pressure as described in baseline (see Appendix Q). 

If blood pressure was elevated above an individually-set 

criterion for each subject at any self-monitoring period, 

they practiced the technique learned in the treatment 

phase. The criterion blood pressure established for each 

subject was based on the average of his or her home read-

ings during the last week of the treatment phase. A 

criterion of 140/90 mm Hg was set for any subject whose home 

blood-pressure readings were above this level. Otherwise, an 

attempt was made to set a criterion which would insure the 

continued practice of the treatment regime during 50% of 

the blood-pressure monitoring periods. If a subject reached 

his criterion more than 50% in 1 week, the criterion was 
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adjusted at the next maintenance session to insure continued 

practice. 

Blood-pressure readings were written on a form printed 

on a postcard and mailed to the experimenter. The same 

information was recorded on a daily worksheet and turned 

in weekly as in the baseline period. Subjects came to the 

clinic once per week for follow-up blood-pressure readings. 

Both groups replicated the procedure for home practice in the 

clinic during this phase. At the completion of the 

maintenance phase, all subjects in the cognitive-behavior 

therapy group were offered training in biofeedback and 

relaxation techniques. 

Results 

Baseline 

To insure that both treatment groups were similar 

in blood-pressure elevations prior to treatment, a t-test 

for independent groups was performed on systolic and 

diastolic blood-pressure readings taken in each of the 

three settings: home, clinic, and medical using the 

data obtained during the baseline phase (weeks 1 through 3). 

Data consisted of 63 blood-pressure determinations for 

each subject in the home, three in the clinic, and three 

in the medical setting. The mean blood-pressure record-

ings for the baseline phase are given in Table 1. The 

groups were significantly different on only one of the 
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Table 1 

Mean Blood-Pressure Measurements During the Baseline, 
Treatment, and Maintenance Phases in the Home, 

Clinic, and Medical Settings 

Group Baseline Treatment Maintenance 

Home Setting3 

Multi-element 139.4/95.0 130. 6/94.1 133. 2/89.3 

Cognitive behavior 133.3/89.8 131. 2/87.2 128. 1/82.0 

Clinic Setting 

Multi-element 147.7/100.9 148. 4/102.1 142. 2/95.7 

Cognitive behavior 146.3/95.7 139. 3/90.5 132. 5/85.4 

Medical Setting0 

Mult i-e1emen t 152.8/100.7 152. 2/97.4 145. 7/93.4 

Cognitive behavior 151.0/97.5 146. 8/95.8 141. 4/90.4 

Note. Scores are given in mm Hg and as systolic/ 
diastolic. 

£ 
In the home setting 21 measurements were taken per 

week throughout the study. 

In the clinic setting one measurement was taken during 
each session: 3 sessions during baseline and maintenance, 
9.4 sessions for the multi-element group, and 8.6 sessions 
for the cognitive group during the treatment phase. 

c 
In the medical setting one measurement was taken 

each week throughout the study. 
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six variables. The cognitive behavior therapy group was 

significantly lower, t (18) = 1.82, p < .05, than the 

multi-element treatment group on diastolic blood-pressure 

reading obtained in the clinic. For this reason ANCOVA 

was performed on this variable when posttreatment scores 

were analyzed. 

The mean blood-pressure readings recorded during 

baseline in each of the three settings were analyzed using 

a 2 x 3 ANOVA to assess whether differences in blood-

pressure readings were present across the three settings. 

The first factor was setting (home, clinic, and medical), 

and the second factor was type of therapy (multi-element 

vs. cognitive behavior). Analysis of baseline systolic 

blood pressure revealed a significant main effect for 

setting, F (2, 54) = 7.67, p < .001, with the main effect 

for type of therapy, F (1, 54) = 0.87, p >: .05, and the 

interaction, F (2, 54) = 0.21, p > .05, being nonsignifi-

cant. Further analysis using Scheffe's F test showed a 

significant difference between the home and clinic settings, 

F (2, 25) = 3.42, p < .05, with higher systolic blood 

pressure recorded in the clinic setting. A significant 

difference was also found between the home and medical 

settings, F (2, 27) = 7.35, p < .005, with higher systolic 

blood pressure recorded in the medical setting. The 

difference between the clinic and medical settings was 

nonsignificant, F (2, 27) = 0.74, p > .05. 
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Analysis of baseline diastolic blood pressure also 

revealed a significant main effect for setting, F (2, 54) = 

4.38, p < .02. A significant main effect for type of 

therapy, F (1, 54) = 5.13, p < .03, was also found. The 

interaction was nonsignificant, F (2, 54) = 0.12, p > .05. 

Further analysis using the Scheffe F test revealed a 

significant difference between the home and medical 

settings, F (2, 27) = 3.68, p < .05, with higher diastolic 

blood pressure recorded in the medical setting. The differ-

ence between the home and clinic was nonsignificant, 

F (2, 2 7) =2.84, p > .05, as was the difference between 

the clinic and medical settings, F (2, 27) = 0.05, p > .05. 

Pretreatment-Posttreatment Changes 

The mean blood-pressure measurements recorded in the 

home and medical settings were evaluated utilizing a 2 x 2 

ANOVA with repeated measures. The first factor was time 

of measurement (baseline vs. maintenance phase) and the 

second factor was type of therapy (multi-element vs. 

cognitive behavior. 

Home setting. Analysis of the home systolic blood 

pressure evidenced a significant main effect for time of 

measurement, F (1, 18) =19.48, p < .001, with the main 

effect for type of therapy, F (1, 18) =1.08, p > .05, 

and the interaction, F (1, 18) = 0.14, p > .05, being 

nonsignificant. Analysis of the home diastolic blood 
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pressure also evidenced a significant main effect for time 

of measurement, F (1, 18) = 42.72, p < .001, with the main 

effect for type of therapy, F (1, 18) = 2.95, p > .05, and 

the interaction, F (1, 18) = 1.04, p > .05, being nonsigni-

ficant. The multi-element treatment group decreased 6.3 

Hg in systolic and 5.7 mm Hg in diastolic blood pressure 

in the home setting. The cognitive-behavior therapy group 

decreased systolic blood pressure 5.2 mm Hg and diastolic 

blood pressure 7.8 mm Hg. 

Clinic setting. Analysis of clinic systolic blood 

pressure again evidenced a significant main effect for 

time of measurement, F (1, 18) = 15.13, p < .001, with the 

main effect for type of therapy, F (1, 18) =1.06, p > .05, 

and the interaction, F (1, 18) =2.77, p > .05, being 

nonsignificant. Since there was a significant difference 

between the two groups in diastolic blood pressure in 

the clinic during baseline, a one—way ANCOVA was performed 

to evaluate differences between the two types of therapy 

during the maintenance phase on this variable using base-

line diastolic blood pressure as a covariate. A 

significant difference was found with the cognitive group 

showing a greater reduction in diastolic blood pressure, 

F (1, 18) — 6.68, p < .02. An analysis using t—tests for 

dependent groups was performed for each treatment group to 

ascertain pretreatment to posttreatment changes on diastolic 
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blood pressure in the clinic setting. The multi-element 

treatment group significantly decreased diastolic blood 

pressure in the clinic, t (9) = 2.67, p < .05, as did the 

cognitive behavior therapy group, t (9) = 4.80, p < .001. 

In the clinic the multi-element treatment group decreased 

systolic blood pressure 5.5 mm Hg and diastolic blood 

pressure 4.9 mm Hg. The cognitive behavior therapy group 

decreased systolic blood pressure 13.8 mm Hg and diastolic 

blood pressure 10.3 mm Hg. 

Medical setting. Analysis of the medical systolic 

blood pressure evidenced a significant main effect for time 

of measurement, F (1, 18) = 10.62, p < .01, with the main 

effect for type of therapy, F (1, 18) = 0.52, p > .05, and 

the interaction, F (1, 18) = 0.24, p > .05, being nonsigni-

ficant. Analysis of the diastolic blood pressure also 

evidenced a significant main effect for time of measure-

ment, F (1, 18) = 11.20, p < .01, with the main effect for 

the type of therapy, F (1, 18) = 0.82, p > .05, and the 

interaction, F (1, 18) = 0.003, p > .05, being nonsignifi-

cant. In the medical setting the multi—element treatment 

group decreased systolic blood pressure 7.1 mm Hg and 

diastolic blood pressure 7.3 mm Hg. The cognitive behavior 

therapy group decreased systolic blood pressure 9.6 mm Hg 

and diastolic blood pressure 7.0 mm Hg. 
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Percentages of Subjects Becoming Normotensive 

The percentages of subjects with blood pressure in 

the hypertensive range (14 0/90 mm Hg or greater) during 

the baseline and maintenance phases are presented for each 

group (see Table 2) . Changes in subject status from 

hypertensive to normotensive during the course of treatment 

were examined (see Table 3). In the home setting 50% of 

the subjects in each group with systolic blood pressure 

above 14 0 mm Hg during baseline in both treatment groups 

were in the normotensive range during maintenance. In 

the multi-element treatment group 62.5% of the subjects 

with baseline diastolic blood pressure above 90 mm Hg 

were in the normotensive range during maintenance, while 

100% of the subjects in the cognitive behavior therapy 

group who were in the hypertensive range for diastolic 

blood pressure were normotensive in the home during 

maintenance. 

In the clinic, 14.2% of those subjects in the multi-

element treatment group with baseline systolic blood 

pressure above 140 mm Hg during baseline were normotensive 

during maintenance, while in the cognitive behavior therapy 

group 28.5% of these subjects were normotensive during 

maintenance. In the multi-element treatment group, 2 0% 

of the subjects with baseline diastolic blood pressure 

above 90 mm Hg were normotensive during maintenance while 
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Table 2 

Percentage of Subjects with Blood Pressure 
in Hypertensive Range: Baseline 

vs. Maintenance Phases 

Group 
Baseline Maintenance 

Group Systolic Diastolic Systolic Diastolic 

Home Setting 

Multi-element 60 80 30 30 

Cognitive 
behavior 40 60 20 0 

Clinic Setting 

Multi-element 70 100 60 80 

Cognitive 
behavior 70 90 50 30 

Medical Setting 

Multi-element 90 90 70 70 

Cognitive 
behavior 90 80 60 50 

66.6% of the subjects in the cognitive behavior therapy 

group were normotensive during maintenance. 

In the medical setting, 22.2% of the subjects in the 

multi-element treatment group with baseline systolic blood 

pressure above 140 mm Hg were normotensive during mainten-

ance while 33.3% of these subjects in the cognitive 

behavior therapy group were normotensive during maintenance. 

In the multi-element treatment group, 22.2% of the subjects 
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Table 3 

Percentage of Subjects in the Hypertensive 
Range During Baseline Who Were 
Normotensive at Maintenance 

Group Systolic Diastolic 

Home Setting 

Multi-element 50.00 62.50 

Cognitive behavior 50.00 100.00 

Clinic Setting 

Multi-element 14.20 20.00 

Cognitive behavior 28.50 66.60 

Medical Setting 

Multi-element 22.20 22.20 

Cognitive behavior 33.30 37.50 

with baseline diastolic blood pressure above 90 mm Hg were 

normotensive during maintenance while 37.5% of these 

subjects in the cognitive behavior therapy group were normo-

tensive during maintenance. 

Within Session Changes 

Treatment phase. During the treatment phase (weeks 4 

through 6), blood pressure readings were taken before and 

after each practice of the treatment procedure both in the 

home and in the clinic 18 minutes during the first portion 

of each session. The mean blood pressure measurements 
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recorded before and after practice (see Table 4) were 

evaluated utilizing a 2 x 2 ANOVA with repeated measures. 

The first factor was time of measurement (before vs. after 

practice), and the second factor was type of therapy 

(multi-element vs. cognitive behavior). 

Table 4 

Mean Reductions in Blood Pressure during Self-Directed 
Treatment Practice in the Home and Clinic Settings: 

Treatment and Maintenance Phases 

Treatment Phasea Maintenance Phase*3 
Home Clinic Home Clinic 

Multi-element 6.3/2.6 8.2/3.2 7.1/3.1 5.5/2.7 

Cognitive behavior 2.1/0.9 3.1/0.6 3.7/2.7 2.0/0.9 

Note. All scores are given in mm Hg and as systolic/ 
diastolic. 

During the treatment phase each group had 63 practice 
sessions in the home, the multi-element group practiced 
9.4 and the cognitive group practiced 8.6 sessions in the 
clinic. 

During the maintenance phase in the home setting the 
multi-element treatment group practiced a mean of 36 
sessions, the cognitive behavior group practiced a mean of 
29.6 sessions. There was no significant difference in the 
number of sessions practiced by each group, t (18) = 0 86 
p > .05. - ' 

Analysis of systolic blood pressures recorded in the 

home setting during the treatment phase evidenced a 

significant main effect for time of measurement, F (1, 18) = 

63.21, JD < .001, with the main effect for type of therapy 

being nonsignificant, F (1, 18) = 1.52, p > .05. A 



65 

significant interaction was also found, F (1, 18) = 17.76, 

p < .001, therefore, further significance tests were calcu-

lated for pre- vs. postpractice scores for each group and 

for the difference in scores between the two groups. A 

t-test revealed that the multi-element treatment group 

significantly decreased systolic blood pressure within the 

practice sessions in the home, t (9) = 9.86, p < .001, as 

did the cognitive-behavior therapy group, t (9) = 2.40, 

p < .05. A t-test was performed on the pre-postpractice 

difference scores to determine if the two groups differed 

in their ability to lower blood pressure in the practice 

sessions during the treatment phase. In the home setting, 

subjects receiving the multi—element treatment decreased 

systolic blood pressure significantly more within the 

practice sessions than did the subjects receiving the 

cognitive-behavior therapy, t (18) = 4.70, p < .001. The 

subjects in the multi—element treatment group decreased 

systolic blood pressure a mean of 6.3 mm Hg within the 

practice sessions in the home while the subjects in the 

cognitive-behavior therapy group decreased systolic blood 

pressure a mean of 2.1 mm Hg. 

Analysis of diastolic blood pressures recorded in 

the home setting during the treatment phase showed a 

significant main effect for time of measurement, F (1, 18) = 

2 7.13, p < .001, with the main effect for type of therapy 

being nonsignificant, F (1, 18) = 1.41, p > .05. A 
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significant interaction was found, F (1, 18) = 6.68, 

p < .02, therefore, further significance tests were calcu-

lated. A t—test revealed that the inulti—element treatment 

group significantly decreased diastolic blood pressure 

within practice sessions in the home, t (9) = 6.40, 

p < .001, but the cognitive-behavior therapy group did not, 

t (9) = 1.65, p > .05. A t-test on the pre-postpractice 

difference scores revealed that the multi—element treatment 

group reduced diastolic blood pressure significantly more 

than the cognitive-behavior therapy group within the 

practice sessions in the home environment, t (18) = 2.86, 

p < .02. The subjects in the multi-element treatment group 

decreased diastolic blood pressure 2.6 mm Hg within the 

practice sessions in the home while the subjects in the 

cognitive-behavior therapy group decreased diastolic blood 

pressure 0.9 mm Hg. 

Analysis of systolic blood pressure measured in the 

clinic during the treatment phase showed a significant main 

effect for time of measurement, F (1, 18) = 58.64, p < .001, 

with the main effect for type of therapy being nonsignifi-

cant, F (1, 18) = 1.41, p > .05. A significant interaction 

was noted, F (1, 18) = 13.22, p < .001, thus further 

significance tests were performed. A t-test revealed that 

the multi-element treatment group significantly decreased 

systolic blood pressure within the practice sessions in the 

clinic, t (9) = 8.07, p < .001, as did the cognitive 
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behavior therapy group, t (9) = 2.95, p < .02. An analysis 

of pre-postdifference scores indicated that the multi-

element treatment group reduced systolic blood pressure 

significantly more than the cognitive-behavior therapy 

group in the clinic, t (18) = 4.054, p < .001. The subjects 

in the multi—element treatment group decreased systolic 

blood pressure a mean of 8.2 mm Hg within the practice 

sessions in the clinic while the subjects in the cognitive-

behavior therapy group decreased systolic blood pressure a 

mean of 3.1 mm Hg. 

Analysis of diastolic blood pressure recorded in the 

clinic during the treatment phase revealed no significant 

main effect for time of measurement, F (1, 18) = 1.81, 

p > .05. A significant main effect for the type of therapy, 

F (1, 18) — 6.63, p < .01, and a significant interaction, 

F (1, 18) — 5.74, p < .02, was found. Further analysis 

using a t-test revealed that subjects in the multi-element 

treatment group significantly reduced diastolic blood 

pressure, t (9) = 4.47, p < .01, in the clinic; however, 

the subjects in the cognitive-behavior therapy group did 

not, t (9) = 0.41, p > .05. A t-test of the pre-

postdifference scores revealed that the two groups did not 

differ significantly in ability to lower diastolic blood 

pressure in the clinic setting, t (18) = 1.60, p > .05. 

The subjects in the multi—element group decreased diastolic 

blood pressure 3.2 mm Hg within the practice sessions in 
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the clinic while subjects in the cognitive behavior therapy 

group decreased diastolic blood pressure 0.6 mm Hg. 

Maintenance phase. During the maintenance phase 

weeks 7 through 9) subjects took pretreatment blood-pres-

sure readings and then practiced the treatment procedure and 

took posttreatment readings at home if they did not reach 

their individual blood pressure criterion (see Table 4). 

During this period the multi-element treatment group 

practiced a mean of 36 sessions, the cognitive behavior 

therapy group practiced a mean of 2 9.6 sessions. There was 

no significant difference between the two groups in the 

number of sessions practiced during the maintenance phase, 

t: (18) = 0.86, p > .05. The mean of the blood-pressure 

measurements recorded before and after practice was eval-

ulated utilizing a 2 x 2 ANOVA with repeated measures. 

The first factor was time of measurement (before vs. after 

practice) and the second factor was type of therapy 

(multi-element vs. cognitive behavior). 

Analysis of systolic blood pressure measured in the 

home during the maintenance phase showed a significant 

main effect for time of measurement, F (1, 18) = 47.41, 

p < .001, with the main effect for type of therapy being 

nonsignificant, F (1, 18) = 0.02, p> .05. A significant 

interaction was also found, F (1, 18) = 4.54, p< .05; 

therefore, further significance tests were performed. A 
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t-test revealed that the multi-element treatment group 

significantly decreased systolic blood pressure in the home 

within practice sessions during maintenance, t (9) = 5.76, 

p < .001, as did the cognitive-behavior therapy group, 

t (9) = 3.83, p < .01. A t-test performed on the pre-

postdifference scores indicated that the multi-element 

treatment group reduced systolic blood pressure signifi-

cantly more than the cognitive behavior therapy group in 

the home setting, t (18) = 2.14, p < .05. The multi-element 

treatment group reduced systolic blood pressure 7.1 mm Hg 

while the cognitive-behavior therapy group reduced systolic 

blood pressure 3.7 mm Hg in the home setting during the 

maintenance phase. 

Analysis of diastolic blood pressure measured in the 

home during the maintenance phase showed a significant 

main effect for time of measurement, F (1, 18) = 23.89, 

p < .001. The main effect for type of therapy, F (1, 18) = 

1.66, p > .05, and the interaction, F (1, 18) = 0.12, 

p > .05 were nonsignificant. The subjects in the multi-

element treatment group decreased diastolic blood pressure 

3.1 mm Hg while the subjects in the cognitive-behavior 

therapy group decreased blood pressure 2.7 mm Hg. 

In the clinic during 18 minutes of the first portion 

of each session all subjects practiced the treatment 

procedure during the maintenance phase. Analysis of 

systolic blood pressure recorded in the clinic revealed 
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a significant main effect for time of measurement, 

F (1, 18) = 31.61, p < .001, while the main effect for type 

of therapy was nonsignificant, F (1, 18) = 1.99, p > .05. 

The interaction effect approached significance, F (1, 18) = 

3.45, p < .07. Since a major purpose of the study was a 

comparison of within and between groups' blood-pressure 

changes, the additional analyses were performed on this 

variable. A t-test revealed that the subjects in the multi-

element treatment group significantly reduced systolic 

blood pressure in the clinic, t (9) = 4.53, p < .01; 

however, the subjects in the cognitive-behavior therapy 

group did not, t (9) = 1.39, p > .05. A t-test on the 

pre-postdifference scores revealed that the multi-element 

treatment group decreased systolic blood pressure within 

the practice sessions in the clinic significantly more 

than the cognitive-behavior therapy group, t (18) = 2.37, 

p < .05. The subjects in the multi-element treatment 

group decreased systolic blood pressure 5.5 mm Hg, and 

the cognitive-behavior therapy group decreased systolic 

blood pressure 2.0 mm Hg within practice sessions in the 

clinic during maintenance. 

Analysis of mean diastolic blood pressure recorded 

before and after the 18 minutes of practice in the clinic 

during the maintenance phase using the 2 x 2 ANOVA with 

repeated measures revealed a significant main effect for 

type of therapy, F (1, 18) = 10.17, p < .01, which may be 
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due to the significant baseline differences on this vari-

able as previously described. The main effect for time 

of measurement was nonsignificant, F (1, 18) = 0.21, 

p > .05. A significant interaction was also found, 

F (1, 18) =4.11, p < .05. A t-test revealed that subjects 

in the multi-element treatment group significantly reduced 

diastolic blood pressure, t (9) = 2.56, p < .05, within 

practice sessions in the clinic, but the subjects in the 

cognitive-behavior therapy group did not, t (9) = 0.45, 

p > .05. An analysis of the pre-postdifference scores 

indicated that the two groups did not differ significantly 

in ability to lower diastolic blood pressure in the clinic 

during the maintenance phase, t (18) = 0.83, p > .05. The 

subjects in the multi-element treatment group decreased 

diastolic blood pressure 2.7 mm Hg while subjects in the 

cognitive-behavior therapy group decreased diastolic 

blood pressure 0.9 mm Hg in the clinic during the mainten-

ance phase. 

A limitation of the present study was the utilization 

of 46 F tests (including main effects and interactions) 

on the six dependent variables of blood pressure measure-

ments. In calculating this number of tests and employing 

the .05 level of significance, two or three would be 

expected to be significant by chance. Twenty-three of the 

F tests were significant in the present study. 
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Subject and Therapist Expectancies 

Before and after treatment subjects were asked to 

rate three statements concerning expectations about therapy 

on a 7-point scale and an additional statement that 

involved which treatment component would be of most help 

(see Appendix F). For statements 1, 2, and 4 ratings 1 

through 4 and ratings 5 through 7 were combined to form a 

2-point scale to facilitate statistical analysis. State-

ment 1 was, "This training will help me reduce my blood 

pressure" with a rating of 1 being "not at all" and a 

rating of 7 being "to normal." Grouped ratings of 1, 2, 3, 

and 4 corresponded to neutral or no belief and grouped 

ratings 5, 6, and 7 corresponded to belief that the training 

would help reduce blood pressure. The Fisher Exact 

Probability Test (Siegel, 1956; Table I) showed no signifi-

cant difference between the treatment groups before 

(B = 10, D = 6, p > .05), or after (B = 7, D = 6, p > .05) 

therapy (see Appendix G). Prior to treatment all subjects 

in the multi-element treatment group believed that therapy 

would reduce blood pressure to normal while 60% of the 

subjects in the cognitive behavior therapy group stated 

this belief. These expectations were assessed before the 

subjects knew to which treatment group they were assigned. 

In the multi-element treatment group 30% of the subjects 

changed their belief to neutral or no belief that the 

treatment would reduce blood pressure to normal. There 
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were, however, no changes in the cognitive-behavior therapy 

group. The frequencies of within—group changes were too 

small to test for significance (see Appendix H) 

Statement 2 was, "I expect to see my blood pressure 

beginning to decrease by" with a rating of 1 corresponding 

to an expectancy by week 1, and a rating of 7 corresponding 

to an expectancy by the time training ends. Grouped 

ratings of 1, 2, 3, and 4 corresponded to 4 weeks or less, 

and grouped ratings of 5, 6, and 7 corresponded to 5 weeks 

or more. The Fisher Exact Probability Test (Siegel, 1956; 

Table I) showed no significant differences between the 

treatment groups before therapy (A = 7, C = 10, p > .05; 

see Appendix G). Seventy percent of the subjects in the 

multi-element treatment group expected to see their blood 

pressure begin to decline in 4 weeks or less while 30% 

expected it to be 5 weeks or more before reductions began. 

All of the subjects in the cognitive-behavior therapy 

group expected to see blood pressure begin to decline in 

4 weeks or less. Since they were not applicable, post-

treatment ratings were not recorded for this statement. 

Statement 3 was, "I think the training technique that 

will help me the most is biofeedback, relaxation, 

cognitive-behavior therapy" (see Appendix F). Table 5 

shows that the groups were identical in expectations prior 

to therapy: 50% of the subjects favored biofeedback, 30% 

favored relaxation, and 20% favored cognitive—behavior 
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Table 5 

Pretreatment and Posttreatment Subject 
Expectations of Which Therapeutic 

Technique Would Help the Most 

Biofeedback Relaxation Cognitive 

Multi-Element Treatment Group 

Pretreatment 5 3 2 

Posttreatment 0 6 4 

Cognitive-Behavior Therapy Group 

Pretreatment 5 3 2 

Posttreatment 2 0 8 

therapy. At posttreatment none of the subjects in the 

multi-element treatment group favored biofeedback, 60% 

favored relaxation, and 40% favored cognitive-behavior 

therapy. At posttreatment in the cognitive-behavior 

therapy group, 2 0% of the subjects favored biofeedback, 

no subject favored relaxation, and 80% favored cognitive-

behavior therapy. Since the frequencies and expected 

values in each cell were small, a statistical analysis was 

not possible. Most persons who responded to the present 

study were familiar with biofeedback and enthusiastic about 

receiving this therapy. This may reflect the attention 

biofeedback is currently receiving in the media. After 

receiving the other two therapies, the subjects changed 

their preferences. 
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Statement 4 was, "After training I expect my blood 

pressure will stay reduced" with a rating of 1 corres-

ponding to an expectancy of "with daily practice" and a 

rating of 7 corresponding to an expectancy of "with no 

practice." Grouped ratings of 1, 2, 3, and 4 corresponded 

to daily or frequent practice and grouped ratings of 5, 6, 

and 7 corresponded to little or no practice. All subjects 

in each group expected to practice daily or frequently. 

The data were evaluated utilizing the Fisher Exact 

Probability Test (Siegel, 1956; Table I) which showed no 

significant differences between the two treatment groups 

before treatment (A = 10, C = 10, p > .05). There were 

also no significant differences between the two treatment 

groups after therapy in response to this statement (A = 8, 

C = 10, p > .05; see Appendix G). After therapy 80% of 

the subjects in the multi-element treatment group believed 

they would need daily or frequent practice, while 20% 

believed little or no practice would be necessary. In the 

cognitive-behavior therapy group at posttreatment, all of 

the subjects believed daily or frequent practice would be 

necessary. The frequency of within-group changes pretreat-

ment to posttreatment were too small to test for 

significance (see Appendix H). 

A self rating on a 5-point scale was performed by the 

therapist on belief in and enthusiasm for each of the 

therapies: biofeedback, relaxation, and cognitive behavior. 
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In addition, each client rated the therapist's belief and 

enthusiasm for each therapy (see Appendix I). Ratings were 

performed during baseline and at the end of the maintenance 

phase. Difficulty in distinguishing between belief and 

enthusiasm led most subjects to check the same rating for 

each for a specific therapy. Thus, the two scores were 

combined to form a single score with the few cases where a 

distinction was made being averaged and rounded to the 

nearest whole number, which was in each case the higher 

number. The therapist rated her belief in and enthusiasm 

for biofeedback as moderate (rank 3), for relaxation as 

high (rank 2), and cognitive-behavior therapy as high 

(rank 2). These remained unchanged at the end of the 

maintenance phase. To facilitate statistical analysis, 

subjects' responses were combined into two categories: 

very high to high (ranks 1 and 2), and moderate to low 

(ranks 3 through 5, see Appendix J). The Fisher Exact 

Probability Test (Siegel, 1956; Table I) was used to test 

for significant differences between the two groups. There 

was no significant difference between the two groups in 

how they viewed the therapist's expectations for biofeed-

back training before therapy (A = 8, C = 5, p > .05). 

Eighty percent of the subjects in the multi-element treat-

ment group viewed the therapist's belief in biofeedback 

as very high to high, while 20% viewed the therapist's 

belief as moderate or low. In the cognitive-behavior 
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therapy group 50% viewed the therapist's belief in biofeed-

back as very high to high, while 50% viewed it as moderate 

or low. There was also no significant difference between 

the two groups in how they viewed the therapist's belief 

in biofeedback after therapy (B = 4, D = 8, p > .05). 

Sixty percent of the subjects in the multi-element treatment 

group viewed the therapist's belief in biofeedback as very 

high to high after therapy while 40% viewed it as moderate 

or low. After therapy in the cognitive-behavior therapy 

group, 20% viewed the therapist's belief in biofeedback as 

very high to high, while 80% viewed it as moderate or low. 

There was no significant difference between the two 

groups in how they viewed the therapist's belief in relaxa-

tion training before therapy (A = 9, C = 5, p > .05); 

however, there was a significant difference in the two 

groups after therapy (A =9, C = 3, p < .05). Before 

therapy, 90% of the subjects in the multi-element group 

viewed the therapist's belief in relaxation training as 

very high to high, while 10% viewed it as moderate or low. 

In the cognitive-behavior therapy group, 50% of the subjects 

viewed the therapist's belief in relaxation training as 

very high to high, and 50% viewed it as moderate or low. 

After therapy, the percentages in the multi-element treat-

ment group remained unchanged. In the cognitive-behavior 

group, 30% of the subjects viewed the therapist's belief in 

relaxation as very high to high, while 70% viewed it as 
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moderate or low. Thus, after therapy, the multi-element 

treatment group,which received the relaxation therapy, saw 

the therapist as more enthusiastic about the relaxation 

therapy than the cognitive-behavior therapy group, which 

did not receive the relaxation training. 

There were no significant differences between the two 

groups in how they viewed the therapist's belief in 

cognitive-behavior therapy before treatment (A = 9, C = 9, 

p > .05) or after treatment (A = 9, C = 10, p > .05). 

Pretreatment,90% of the subjects in both groups viewed the 

therapist's belief in cognitive-behavior therapy as very 

high to high while 10% viewed it as moderate to low (see 

Appendix J). After therapy the percentage of subjects in 

the multi-element treatment group,who rated the therapist's 

belief as very high to high, remained 90%, while subjects 

in the cognitive-behavior therapy group, who rated the 

therapist's belief as very high to high, increased to 100%. 

The frequencies of changes within each treatment 

group were calculated for each of the therapies. In the 

multi-element treatment group, 2 0% of the subjects changed 

from perceiving the therapist's belief in biofeedback from 

very high or high to moderate or low, and no subjects 

changed in the perception of the therapist's belief in 

relaxation. In the multi-element treatment group, 10% 

of the subjects changed their ratings of the therapist's 

belief in cognitive-behavior therapy from very high or high 
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to moderate or low, and 10% changed from moderate or low 

to very high or high. In the cognitive-behavior therapy 

group, 30% of the subjects changed their ratings of the 

therapist's belief in biofeedback from very high to 

moderate or low. Thirty percent changed their views of 

the therapist's belief in relaxation training from very 

high or high to moderate or low and 10% changed from 

moderate or low to very high or high. Ten percent of the 

subjects in this group changed their view of the therapist's 

belief in cognitive behavior therapy from moderate or low 

to very high or high (see Appendix K). 

The subject's ratings of the therapist's belief and 

enthusiasm for the therapy received by that subject was 

analyzed using the mean rating for the three therapies 

received by the multi—element treatment group to describe 

the rating for that group (see Table 6), which was compared 

to the rating of cognitive-behavior therapy. These were 

the two therapies actually utilized. The Fisher Exact 

Probability Test (Seigel, 1956; Table I) was used to test 

the data for significant differences between the two 

groups. There was no significant difference between the 

two groups prior to therapy in how they viewed the 

therapist's enthusiasm for the therapy they later received 

~ 8.66, C = 9, p > .05). In the multi-element treatment 

group, 80.66% of the subjects viewed the therapist's 

enthusiasm for the multi-element treatment (mean rating of 
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Table 6 

Subject Ratings of Therapist's Enthusiasm 
for the Therapy They Received 

Very high/High Moderate/Low 

Pretreatment 

Multi-element 
cl cL treatment group 8.66 1.33 

Cognitive-behavior 

therapy group 9 1 

Posttreatment 

Multi-element 
treatment group 8.00a 2.00a 

Cognitive-behavior 
therapy group 10 

Score obtained by averaging scores for the three 
treatments received by the multi-element treatment group 
(see Appendix J). 

its three components) as very high to high, while 10.33% 

viewed it as moderate to low. In the cognitive-behavior 

therapy group, 90% viewed the therapist's enthusiasm as very 

high to high, while 10% viewed it as moderate or low. 

There was no significant difference between the two groups 

after therapy in how they perceived the therapist's 

enthusiasm for the therapy they received (A = 8, C = 10, 

p > .05). In the multi-element treatment group, 80% 

perceived the therapist's enthusiasm for the multi-element 

treatment (mean of its three components) as very high to 
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high, while 20% viewed her enthusiasm as moderate to low. 

In the cognitive-behavior therapy group, 100% of the 

subjects viewed the therapist's enthusiasm for cognitive-

behavior therapy as very high or high at the end of therapy. 

Discussion 

The results of the present study support the hypothesis 

that cognitive-behavior therapy and a multi-element treat-

ment, which includes cognitive-behavior therapy, blood-

pressure biofeedback, and relaxation training, are both 

successful treatment modalities for essential hypertension. 

The cognitive-behavior therapy and the multi-element 

therapy significantly decrease both systolic and diastolic 

blood pressure in the home, clinic, and medical settings. 

In the home and medical setting, the two treatments appear 

to be equal in overall effectiveness of lowering blood 

pressure during the maintenance phase. In the clinic, the 

cognitive-behavior therapy group is significantly more 

successful in reducing diastolic blood pressure, and it 

is in this setting that the largest drops in blood pressure 

occur in the cognitive group. 

The question arises as to why the cognitive group does 

significantly better than the multi-element group in the 

clinic setting. It is hypothesized that three levels of 

stress are present in the three different settings as 

indicated by initial levels of blood-pressure elevations: 
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mild stress in the home, moderate stress in the clinic, and 

severe stress in the medical environment. The increments 

in the stress in these settings are conceptualized as 

being primarily cognitive stresses since there would 

appear to be no apparent increase in environmental stress 

stimulation. Both groups are equally effective in over-

coming the relatively mild baseline level of stress in the 

home environment. However, the cognitive-behavior therapy 

may be of more value in moderate and severe stress assuming 

the increments in stress are, in fact, primarily cognitive. 

Several factors appear to influence the comparatively 

larger decreases obtained in the clinic. First, previous 

research indicates that larger decreases in blood pressure 

are obtained if initial readings are high. The Law of 

Initial Values (Jacobs, Kraemer, & Agras, 1977) describes 

a frequently-found relationship between initial or baseline 

levels and the amount of change of a body function in 

response to a treatment procedure. Clients with the 

highest pretreatment levels tend to respond with the 

largest changes or show the greatest regression toward the 

mean. Since the initial values obtained in the clinic and 

medical settings are higher, proportionately greater 

decreases should occur in these two settings. The expected 

decreases occur in the clinic setting for those subjects 

receiving cognitive-behavior therapy; however, the 

decreases in the medical setting, while significant, are 
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not of as great a magnitude as those obtained in the clinic. 

That is, the cognitive-behavior therapy, while sufficiently 

effective to counter the moderate stress present in the 

clinic, did not serve to obtain the even larger decreases 

expected, according to the Law of Initial Values, in the 

medical setting. This suggests that additional training 

and practice in cognitive-behavior therapy would result 

in greater blood pressure decreases in the medical setting. 

A second factor contributing to the greater success 

in the clinic may be a generalization effect. That is, 

additional training may be necessary for therapeutic 

effects to influence blood-pressure reduction in the 

medical setting. Subjects in the present study experi-

ence training under two conditions (home and clinic) but 

not under the third (medical). The subjects then attempt 

to transfer training effects to the medical setting where 

severe stress is present. Transfer of training in blood-

pressure control is not necessary for the home and clinic 

conditions of mild or moderate stress. Thus, cognitive-

behavior training is sufficiently effective to counter 

the moderate cognitive-stress increment which is present 

in the clinic, and in this study this setting requires no 

generalization of training. 

Blood pressure is highly influenced by a variety of 

stressors and training in blood-pressure control under 

severe stress may need to be relatively stimulus specific 
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to insure success. A number of procedures could be employed 

to facilitate generalization of training. Counter-demand 

instructions may be used during training wherein subjects 

are told that loss of skill in blood-pressure control 

may occur temporarily under conditions of severe stress, 

that this does not mean they have lost the skill under 

mild or moderate stress conditions, and that with training 

and practice, they can lower their blood pressure during 

high stress conditions. Also, it may be possible to 

facilitate transfer of the skill to severe stress conditions 

if training is paired with a variety of specific stressors 

some of which approximate those present in the severe stress 

target situation. Original training might include stressors 

available in the clinic (i.e., cognitive imagery of stress 

situations, electric shock, giving a speech, or cold 

pressor) to provide the opportunity for learning blood" 

pressure control under severe stress and elevated blood-

pressure conditions. An additional consideration would 

relate to the fact that blood pressure is monitored with 

an instrument which has little physical resemblance to the 

instruments used in the medical settings. Simulation 

of a medical environment (i.e., using instruments found 

there, a videotape of a blood-pressure examination), or 

actual training in a medical environment may obtain 

desired results. It may also be possible to train subjects 

in blood-pressure discrimination. Subjects could then use 
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this skill to better identify environmental stressors and 

utilize them to obtain additional practice under severe 

stress conditions, thereby facilitating more effective 

control of blood pressure both in the daily-life environ-

ment and the medical setting. 

While significance tests show that behavioral treat-

ments are effective in reducing blood pressure in all 

settings, and the magnitude of the changes appear to be of 

clinical significance, it is also desirable to look at the 

effect of the changes in terms of altering subjects' 

medical categorization from hypertensive to normotensive 

blood pressure levels. In the home setting significance 

tests show both therapies are effective in reducing 

systolic and diastolic blood pressure. In terms of 

changing from hypertensive to normotensive levels, 

cognitive-behavior therapy appears to be more effective for 

diastolic than for systolic pressure in the home setting 

(see Table 2). This may, however, be an artifact in that 

the cognitive-behavior therapy group was initially 5 mm Hg 

closer to the normotensive range (see Table 1). In both 

the clinic and medical settings, significance tests show 

that both treatments are successful in reducing blood 

pressure, however, when the relatively strict criterion of 

the percentage of subjects who move from hypertensive 

to normotensive status is considered, neither treatment 

appears clinically significant (see Table 3). 
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Nevertheless, in the clinic, cognitive-behavior therapy 

appears to reduce both systolic and diastolic blood pres-

sure more effectively than the multi-element treatment. 

The decreases in magnitude of blood pressure may actually 

be larger than they first appear since, with few exceptions, 

subjects were off of antihypertensive medication during 

the study. Thus, it appears that the treatments are 

successful for many subjects, and it may be that more than 

3 weeks of treatment is necessary to move a larger percent-

age of hypertensive subjects into normotensive status, 

especially if blood pressure is quite high and medication 

is discontinued. 

Within-practice-session change scores show that the 

multi-element treatment group is superior to the cognitive-

behavior therapy group in the short-term lowering of 

blood pressure during practice of the treatment regime. 

The multi-element group had larger drops in blood pressure 

in both the home and clinic settings during the treatment 

phase and these drops continued into the maintenance phase 

in both settings. An explanation of why the performance of 

the multi-element group was superior to the cognitive-

behavior therapy group within the practice session may lie 

in a closer look at what may be actually occurring in 

cognitive-behavior therapy within a stress management 

context. It is possible that several processes are involved 

in the procedure labeled cognitive-behavior therapy. 
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First, the subject is asked to focus on stressful 

negative thoughts. If this process is maintained until 

the emotional and physiological arousal accompanying these 

thoughts dissipates and blood pressure goes down, the 

therapeutic process of flooding is accomplished. If the 

presentation of the stimulus, in this case a focus of 

stressful thoughts, is stopped too soon, conditioning of 

emotional responses may occur and emotional arousal may 

be increased instead of decreased. Blood pressure might 

be expected not to decrease or to increase slightly during 

the training session if emotional conditioning occurs as 

a function of too brief an exposure to the aversive 

thoughts. If this is the case for individuals in the 

cognitive-behavior therapy group in some sessions, it 

would be desirable to alter the treatment procedure by 

instructing the subject to continue presenting the stimulus 

thoughts to himself until blood pressure decreases, indi-

cating flooding, and not emotional conditioning, has 

occurred. 

A second process present in cognitive-behavior therapy 

appears to be cognitive restructuring. The subject 

replaces a negative cognition associated as a stimulus 

with an elevation in blood pressure with a neutral cogni-

tion not associated with blood pressure elevation, or 

perhaps with a positive cognition which may be associated 

with blood pressure decreases. In this sense 
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cognitive-behavior therapy has a preventive aspect. That 

is, when cognitive restructuring occurs in the manner of 

stimulus control, future association with previously 

negative stimuli which elicit the blood-pressure elevation 

response are prevented or minimized. This preventive 

aspect may help account for the superior effectiveness of 

cognitive-behavior therapy in pretreatment to postreatment 

changes. 

A third process involved in cognitive-behavior therapy 

may be the relaxation response. When flooding is to a 

large degree complete and cognitive restructuring is 

occurring, the relaxation response is likely to occur. The 

conditions for the relaxation response are well established, 

and this response has been reliably associated with 

decreases in blood pressure (Benson et al., 1977). Finally, 

when the relaxation response is paired with new or recur-

rent negative stimuli during further cognitive therapy, 

a fourth process, counterconditioning, occurs and the 

situation is analogous to systematic desensitization. 

The answer to the question of why the multi-element 

therapy is superior to cognitive-behavior therapy within 

practice sessions then may lie in the ordering of the 

therapy components employed in the multi-element therapy 

and in the duration of the cognitive-therapy component 

employed for each procedure. In the multi-element group, 

cognitive-behavior therapy is always followed by blood 
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pressure biofeedback and relaxation, in that order. The 

biofeedback and relaxation likely serve to return these 

subjects to a lower arousal state during each practice 

session. In the cognitive-behavior therapy group the 

lowered arousal state may not have reliabily occurred. 

Some subjects may have experienced emotional conditioning 

by stopping therapy too soon; i.e., 18 minutes may not 

have been long enough for some subjects to complete the 

flooding procedure. Also, it is possible that when flooding 

did occur, the immediate associated drop in blood pressure 

was not as great as it could be if the subjects had also 

received biofeedback and relaxation training. It could 

also be that if the relaxation response predominates, one 

cannot do effective cognitive therapy. It may be hypothe-

sized that biofeedback and relaxation do not prevent stress 

as cognitive-behavior therapy can, but they can limit 

stress or turn it off, thus, returning the subject to a 

lowered arousal state. If this view is correct, the multi-

element procedure appears to need longer practice periods 

of the cognitive—behavior therapy to enhance the procedure's 

ability to prevent future stress-associated blood-pressure 

elevations. 

There appear to be some advantages to including blood-

pressure biofeedback and relaxation training in the treat-

ment regime for blood-pressure control. Biofeedback is 

currently of great interest to the population from which 
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the subjects in the present study were drawn. The majority 

of the subjects selected biofeedback as the therapy they 

expected to be most helpful to them when they entered the 

study. This enthusiasm possibly serves to increase the 

motivation for entering therapy and to increase compliance 

with instructions. Also, there may be a group of nonintro-

spective persons who have great difficulty with cognitive-

behavior therapy but find biofeedback to be of value in 

treatment. Relaxation training is helpful in that persons 

feel subjectively better immediately after practice. 

Subjects utilizing relaxation and biofeedback are also 

likely to experience success in lowering blood pressure 

during practice which may increase their confidence in 

their ability to use self-control procedures in controlling 

their blood pressure and other aspects of their lives. 

Thus, blood-pressure biofeedback and relaxation may serve 

as more immediate reinforcers than cognitive-behavior 

therapy, and, thus, help continue motivation and enthusiasm 

for therapy. 

Both groups are comparable in initial and postmain-

tenance expectations about therapy. No differences are 

found between the two groups in the subject expectations 

as to whether the treatment would help reduce blood pres-

sure, how soon blood pressure would decrease as an effect of 

treatment, which technique would help the most, or which 

would best effect maintenance of blood pressure reductions 



91 

after treatment. There are also no significant differ-

ences between the two groups either before or after 

treatment in how the subjects perceived the therapist's 

enthusiasm for the therapy they received. These findings 

indicate that the results of the present study may not be 

attributed to nonspecific effects which follow from differ-

ences in credibility of or therapist's bias for either 

treatment. 

The therapist's expectations and verbal reinforcement 

for compliance with treatment and lowering blood pressure 

may be important to a subject's success. Therapist belief 

in the subject's ability to control their blood pressure 

may also be a primary variable necessary for subjects to 

continue the practice of any chosen therapy. Another 

aspect of the present study which may have contributed to 

success in self-control of blood pressure is self-

monitoring. Learning to take their own blood pressure and 

monitoring it three times daily may help to provide subjects 

with a feeling of competency and self-directedness. Self-

monitoring also appears to increase the subject's awareness 

of and interest in his blood pressure. 

Group process may also contribute to positive treat-

ment results. Many of the subjects in the present study 

were seen in small groups. Group treatment may be 

advantageous in that success of some subjects may encourage 

others to practice the techniques more diligently. If a 
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subject has difficulty in learning blood-pressure control; 

however, this may indicate a need for individual sessions 

to identify the reason for failure. There is some indi-

cation that certain subjects may be more willing to divulge 

socially-taboo cognitions or stress situations during the 

individual-therapy sessions. 

In summary, the findings of the present study indicate 

that a multi-element and cognitive-behavior therapy can 

be useful in reducing the blood pressure of subjects with 

essential hypertension. In the home setting, both treat-

ments are effective in moving subjects from the hypertensive 

to the normotensive range. In this setting, the magni-

tude of decreases in diastolic blood pressure appears 

to be relatively larger than for systolic blood pressure. 

Both treatments are less effective in moving subjects 

from the hypertensive to the normotensive range in the 

clinic and medical environments, where according to 

the Law of Initial Values, subjects should have greater 

success in lowering blood pressure since initial values 

are higher. It is hypothesized that the clinic and 

medical environments are settings with greater amounts 

of cognitive stress for these subjects. The cognitive-

behavior therapy is significantly more successful than 

the multi-element treatment in reducing diastolic blood 

pressure in the clinic, a setting of moderate stress. 

Lack of blood-pressure reduction in the medical setting 
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may be attributed to the fact that no training occurred in 

that setting and generalization is required. It is 

hypothesized that the cognitive approach may offer more 

potential for preventing elevations in blood pressure in 

settings where the stressors are primarily cognitive. 

The multi-element treatment group shows greater 

within-practice session changes suggesting that the 

biofeedback and relaxation components serve to return 

these subjects to a state of lowered arousal at the end of 

the practice session. These within-session decreases may 

be useful in that they offer reinforcement for compliance 

with treatment procedures. The cognitive procedure does 

not return subjects to a state of lowered arousal which 

suggests that it may operate through preventing elevation 

of blood pressure. There may be a number of different 

therapy components involved in cognitive-behavior therapy 

such as flooding, relaxation, counterconditioning, and 

cognitive restructuring. 

Evaluation of subject expectancies suggests that the 

blood-pressure reductions found for the two groups may not 

be attributed to nonspecific effects associated with 

differences in credibility of and enthusiasm of the 

therapist for the two treatments. Factors which may have 

contributed to the success of both treatments include the 

small-group format, self-monitoring, and the emphasis on 

the development of self-direction. 
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The results of the present study indicate that further 

study of behavioral treatments of hypertension is warranted. 

Research is needed to refine therapeutic techniques to 

ascertain whether larger decreases can be accomplished and 

an increased clinical effect achieved in terms of shifting 

subjects' blood-pressure readings from the hypertensive to 

normotensive range. Parameters such as length of treatment 

may need to be individualized according to the needs of the 

subjects. Sexual differences could be studied as to prefer-

ences for a technique or ability to perform it. The degree 

to which training generalizes to severe stress conditions 

needs to be assessed and treatment techniques aimed at 

increasing transfer of learning to severe stress conditions 

need to be added. Follow-up studies are indicated to 

evaluate whether continuation of maintenance procedures 

results in further drops in blood pressure, and to see how 

quickly the blood pressure control skill can be regained 

if it is interrupted. Additional research is also needed 

to develop techniques for identifying hypertensive subjects 

who are not likely to respond to behavioral treatment and 

to assess the value of behavioral techniques with other 

types of subjects such as minority groups. 
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Appendix A 

Date 

Dr. Howard Hughes, Ph.D. 
Department of Psychology 
North Texas State University 
Denton, Texas 76201 

Name of Physician, M.D. 
Address of Physician 

Dear Dr. 

your patient, is interested in 
participating in a 9-week stress management research 
training program which has been shown to successfully 
reduce blood pressure in approximately 85% of participating 
persons. Stress management involves the use of blood-
pressure biofeedback, relaxation training, and cognitive-
behavior therapy which includes the evaluation of life 
stresses. These procedures may be used separately or in 
various combinations. 

In order to allow for the evaluation of the separate 
and combined effects of stress management and medication, 
we are requesting those patients on medication to withdraw 
from their medication for the 9 weeks of the study. In a 
number of studies utilizing stress management, the subjects 
with essential hypertension were either not on medication 
or were withdrawn from medication during the study. This 
period of nonmedication has also been used successfully 
in a prior study by the present researchers in cooperation 
with the subject's physician. Frequent monitoring of your 
patient's blood pressure will furnish immediate information 
about (his/her) hypertensive status during this nonmedication 
period. (He/She) will be trained to take (his/her) own 
blood pressure. After (he/she) learns to do this reliably, 
(he/she) will take (his/her) own blood pressure at home 
three times daily throughout the study. (His/Her) blood 
pressure will also be monitored in the laboratory from 
one to four times per week by a registered nurse. (He/She) 
will also have (his/her) blood pressure measured once per 
week in a medical setting such as your office. In the 
event of a significant elevation in blood pressure, 
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(he/she) will be instructed to reinstate (his/her) medi-
cation regime, or, if you desire, make an appointment with 
you. 

We are currently seeking additional participants in 
this project. If you have any patients with essential 
hypertension who are not responding successfully to 
medication, we would be interested in working with them. 
This is a nonfee program for a limited period of time 
offered in the Dallas area. 

(Phone: 214-374-4157) 

Sincerely, 

Dr. Howard Hughes, Ph.D. 

Diana Cunningham, R.N., M.S, 
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Appendix B 

Two Factor Index of Social Position 

Hollingshead, A., and Redlich, F. 

1958 

A. The Occupational Scale. 

1. Higher Executives, Proprietors of Large Concerns, 
and Major Professionals. (Example: bank presi-
dents, brokers, accountants, chemical engineers, 
professionally-trained clergymen) 

2. Business Managers, Proprietors, and Medium-Sized 
Businesses, and Lesser Professionals. (Example: 
district managers, sales managers, national 
concerns, clothing store owners, nurses) 

3. Administrative Personnel, Small Independent 
Businesses, and Minor Professionals. (Example: 
insurance agents, bakery owner, radio, T.V. 
announcers) 

4. Clerical and Sales Workers, Technicians, and 
Owners of Little Businesses. (Example: bank 
tellers, laboratory technicians, owner of flower 
shop) 

5. Skilled Manual Employees, Small Farmers (Example: 
barber, chefs, plumbers) 

6. Machine Operators and Semi-Skilled Employees. 
(Example: hairdressers, truck drivers, pump 
operators) 

7. Unskilled Employees. (Example: parking lot 
attendants, waitresses, farm helpers. 

B. The Educational Scale. 

1. Graduate Professional Training 

2. Standard College or University Graduation 

3. Partial College Training 
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4. High School Graduates 

5. Partial High School (completed 10th or 11th 
grade) 

6. Junior High School (completed seventh through 
ninth grade) 

7. Less than 7 years of school 

The factors Occupation and Education are combined by 

weighing the individual scores from the scale positions. 

The weights for each factor were determined by multiple 

correlation techniques. The weight for each factor is: 

Factor Factor Weight 

Occupation 7 

Education 4 

To calculate the Index of Social Position score for an 

individual, the scale value for Occupation is multiplied 

by the factor weight for Occupation, and the scale value 

for Education is multiplied by the factor weight for 

Education. For example, a manager of a chain supermarket 

who completed high school and 1 year of business college 

would have his Index of Social Position score computed as 

follows: 

Factor Scale Score Factor Weight Score X Weight 

Occupation 3 7 21 

Education 3 4 12_ 

Index of Social Position Score 33 
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Social Class 

I 

II 

III 

IV 

V 

Range of Computed Score 

1 1 - 1 7 

1 8 - 2 7 

2 8 - 4 3 

4 4 - 6 0 

6 1 - 7 7 
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Appendix C 

Blood Pressure Monitoring 

Introduction. The following procedure is intended 
as a standardized procedure for measuring your own blood 
pressure. There are several variables which effect the 
blood pressure readings that you get such as the position 
of your arm and amount of time since physical exertion 
(i.e., climbing stairs). For research purposes and for 
your own efforts to control your blood pressure, it is 
important that these factors be held constant so that you 
will know and the researchers will know that any changes 
in the blood pressure readings obtained are the result of 
real changes in your blood pressure and are not simply 
due to differences in the procedure used in obtaining the 
blood pressure readings. Therefore, the procedure outlined 
below should be followed exactly throughout the duration 
of your participation in the research project and in your 
continued efforts to control your blood pressure. 

Time. Throughout your participation in this research 
project, you will be asked to take your blood pressure on 
three occasions each day and obtain three readings of both 
systolic and diastolic pressure on each occasion. The 
suggested times for obtaining these readings are (a) 
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shortly after awakening in the morning and preferably-
after voiding, (b) shortly before eating lunch, and (c) 
shortly before going to sleep at night. 

Preparation. When you are ready to begin measuring 
your blood pressure, sit quietly with a minimum of physical 
exertion for at least 15 minutes in order to eliminate the 
chance of obtaining abnormally high readings due to recent 
physical activity. During this resting period, record on 
the data card provided the exact time that you began this 
procedure. Also, during the resting period, avoid drinking 
coffee, tea, or soft drinks containing caffeine and avoid 
smoking. 

Assume a seated position at a desk or table, where 
you can rest your left arm at about the same level as your 
heart (see Figure 1). 

It is important that you be able to rest this arm with 
the palm turned upward and the arm extended so that it 
will rest almost perfectly still while blood pressure 
readings are being taken because movements of the arm may 
cause false readings. It is also important that you 
assume as closely as possible the same position each time 
you take your blood pressure. The position you assume must, 
therefore, be comfortable, particularly in light of the 
fact that the measurement procedure may require several 
minutes to complete. It is also recommended that the same 
physical arrangement be utilized as regularly as possible 
in taking your blood pressure readings to that you will 
be in approximately the same posture and environment from 
one day to the next when readings are taken. Thus, it may 
be necessary for you to develop a standardized setting for 
each of the three blood pressure monitoring occasions 
which occur each day, for example, you might have one 
standard setting for after-lunch measurement and another 
standard setting for after-waking measurement, or you 
might develop a standard setting for taking your blood 
pressure at home and another for taking your blood pressure 
at work and a third for taking it in your car. You will 
probably need to try out several different arrangements 
in order to find the ones which are most comfortable and 
convenient for you. 

Fitting the equipment. While resting quietly, remove 
the blood pressure cuff from its carrying case. Before 
attaching the cuff to the pressure gauge unit (unless 
they are permanently fixed together), slide the cuff up 
your left arm making sure that no clothing is between the 
cuff and your arm. The hoses which go to the pressure 
gauge and the inflation bulb should be on the side of 
the cuff toward your hand. Pull the loose end of the cuff 
through the metal "D" ring until the cuff is snug around 
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your arm but will slide up and down, then wrap the loose 
end of the cuff back under and around your arm and press 
together the velcro tape to secure the cuff in position. 
To facilitate future use of the cuff, once the circum-
ference of the cuff is adjusted properly, a dab of 
fingernail polish or a red felt-tip pen can be used to mark 
the distance the end of the cuff extends around the body 
of the cuff. In the future, the velcro tape can be secured 
using these marks and the cuff simply slide over the hand 
and up the arm. 

When the cuff has been secured around the arm snugly, 
rotate the cuff and slide it either up or down until the 
dot on the cuff, just above where the rubber hoses go into 
the cuff, is on the inside of your arm over the large 
artery near the hollow of your elbow where your arm bends. 
This artery can be found by feeling for the pulse of the 
artery. Straighten your arm completely and use the index 
finger of the other hand. The artery is located with the 
arm outstretched and palm up, about 1/2 inch to the bodyside 
of the center of the arm just above the hollow of the elbow. 
When the cuff has been properly positioned, attach the 
air hose to the pressure gauge and plug the microphone 
jack into the receptacle at the bottom of the gauge unit. 
Rotate the air flow valve screw on the bulb clockwise in 
order to close the air flow valve. The valve does not have 
to be closed very tightly in order to prevent air from 
escaping the cuff. Place the pressure gauge in a convenient 
location where the sphygmomanometer dial can be easily 
read. Do not turn on the power switch. 

Taking your blood pressure. Inflate the cuff quickly 
by repeatedly squeezing the bulb with your right hand. 
Raise the pressure in the cuff to about 30 mm above your 
last systolic pressure reading or 200 mm Hg. The systolic 
pressure is the larger of the two readings (usually above 
110 mm) and indicates the amount of pressure required to 
just close off the artery. Move the sphygmomanometer 
power switch to the "on" position. You will generally get 
an immediate "beep" sound and the light on the gauge will 
flash. If the unit continues to "beep" and the light 
continues to flash for more than 5 seconds and you feel 
sure that your arm is not moving, deflate the cuff by 
turning the air flow valve in a counter-clockwise direction. 
Wait 15 to 30 seconds (counts i.e., 1001 1002) after the 
cuff is completely deflated and then repeat the procedure 
raising the cuff pressure an additional 30 mm. Be sure to 
move the power switch to the "off" position during infla-
tion. When the cuff has been inflated and the unit turned 
on, if the unit is not continuously "beeping" and "flash-
ing," begin decreasing the pressure in cuff by turning the 
air flow valve screw slightly in a counter-clockwise 
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direction so that the needle of the sphygmomanometer is 
falling at the rate of about 2 to 4 mm per second (1 to 
2 marks). Continue decreasing the pressure in the cuff, 
keeping your arm as stationary as possible, until the unit 
"beeps" and "flashes." Immediately close the air flow 
valve by turning the screw clockwise. The unit should 
continue beeping and flashing in a regular manner corre-
sponding to your pulse rate. If this is indeed occurring, 
read your systolic blood pressure off the dial and record 
the reading on the form provided. If the unit does not 
continue to beep and flash regularly, you probably have a 
false reading and should continue to decrease the pressure 
in the cuff as before until you get another beep and flash. 
Shut the air flow valve off immediately as before and 
notice if you are getting regular beeps and flashes. If 
so, it is your systolic blood pressure. Record the reading 
from the dial. If the unit is still not beeping and 
flashing in a regular manner, continue decreasing the 
pressure following the same procedure until regular beeps 
and flashes are obtained. If after these three efforts 
regularly spaced beeps and flashes are not obtained, 
deflate the cuff completely, wait 30 seconds, and begin 
the procedure again. 

After your systolic pressure has been obtained and 
recorded again, begin to reduce the cuff pressure by 
turning the air flow screw counter-clockwise slightly 
so the needle of the unit falls at the rate of 2 to 4 mm 
per second. Continue decreasing the cuff pressure until 
the unit stops beeping and flashing. Close the air flow 
valve immediately by turning the screw in a clockwise 
direction. This is your diastolic pressure. If beeping 
begins again at regular intervals within a few seconds, 
again reduce the cuff pressure until the beeping and 
flashing ceases while the cuff pressure is held stable for 
5 seconds. Record the dial reading at this point. Decrease 
the cuff pressure to zero. Wait 30 seconds (count) and 
repeat the entire procedure. Continue until you have 
taken and recorded both blood pressure readings three 
times. 

Blood Pressure Monitoring Checklist 

Before Starting 
Follow the directions in the "preparation" paragraph 

of instructions. 
Have the Home Record Form and postcard handy to 

record your readings. 
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Preparing the Equipment; 
Connect the microphone plug to the gauge unit (if 

necessary). 
Slide the cuff on your left arm and adjust to fit 

(at the bottom of the cuff). 
Find the brachial artery and make sure the dot on the 

cuff is over it. 

Taking the Blood Pressure: 
Hold or place the gauge so you can easily read it. 
Turn the air flow valve clockwise to close it 

(NOT TOO TIGHT). 
Inflate the cuff to about 30 mm above your last 

systolic pressure or 200 mm Hg. 
Turn the switch on. 
Slowly release air pressure by turning the air valve 

counter-clockwise. 
Watch the light, not the gauge needle. 
When the light comes on, close the air valve (the 

unit should be beeping and flashing regularly). 
Read your systolic pressure on the gauge and record 

it. 
Release air pressure again. 
Watch the light. 
When the light goes out and the beeping stops, close 

the air flow valve (the unit should not beep and flash) 
and record your diastolic pressure. 

Open the air flow valve completely by turning it 
counter-clockwise. 

Turn the unit off. 
Wait 30 seconds and repeat the procedure. 

*Take 3 blood pressure readings and record them each time 
you take your pressure. 

Putting the equipment away: 
Be sure the unit is turned off. 
Cuff should be completely deflated. 
Place dial inside cuff and wrap cuff around it. 

Care of the blood pressure unit: 
Don 11 drop or shake. 
Avoid hitting things against the unit. 
Keep away from heat or strong light or sunlight. 
Avoid getting the cuff or gauge wet. 
Store carefully when not in use. 
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Appendix D 

INFORMED CONSENT FORM 

Ir , hereby give consent to 
Diana P. Cunningham to perform or supervise one or more 
of the following investigational procedures and treatments: 
recording of blood pressure utilizing electronic instru-
ments, biofeedback training utilizing electronic instruments 
to monitor blood pressure, training in muscle relaxation 
and cognitive-behavior therapy. I understand that the 
use of the above described procedures to control blood 
pressure is experimental, but if they are successful I 
may expect to develop some degree of control over my blood 
pressure. I further understand that this investigation 
does not involve either medical diagnosis or medical treat-
ment and is not intended to substitute for medical 
consultation and treatment from a physician. It is 
suggested that I initiate and/or maintain contact with a 
physician to insure that I receive any medical care that 
is indicated. 

I have (seen, heard) a clear explanation and under-
stand the nature and purpose of the procedure of treatment, 
possible appropriate alternative procedures that would 
be advantageous to me, and the attendant discomforts or 
risks involved and the possibility of complications which 
might arise. I have (seen, heard) a clear explanation and 
understand the benefits to be expected. I understand that 
the procedure or treatment to be performed is investiga-
tional and that I may withdraw my consent for my 
participation. With my understanding of this, having 
received this information and satisfactory answers to the 
questions I have asked, I voluntarily consent to the 
procedures or treatment designated in the paragraph above. 

Date 

SIGNED SIGNED 
Witness Subject 

or 

SIGNED SIGNED 
Witness Person Responsible 
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Instructions to persons authorized to sign; 
If the subject is not competent, the person responsible 
shall be the legal guardian or legally authorized 
representative. If the subject is a minor under 18 years 
of age, the person responsible is the mother or father or 
legally-appointed guardian. If the subject is unable to 
write his name, the following is legally acceptable: 
John H. (his mark) Doe and two witnesses. 
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Appendix F 

Expectancy for Change 

Name Date 

You have heard a presentation describing the training 

you will receive to help you control blood pressure. 

Since this type of self-control training is a relatively 

new idea, we are interested in your impressions of it. 

Please read each question and circle the number below 

it that describes how you think you will respond to treat-

ment. 

This training will help me reduce my blood pressure: 

1 2 3 4 5 6 7 
Not at to 

all normal 

I expect to see my blood pressure beginning to decrease by: 

Week After training 
one ends 

I think the training technique that will help me the most 
is: 

1 Biofeedback 2 Relaxation 3 Cognitive-behavior therapy 

After training I expect that my blood pressure will stay 
reduced: 

With With no 
daily practice 
practice 
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Name Date 

Rating of Therapist Enthusiasm 

Please rate your therapist on his/her belief in and 

enthusiasm for each of the following therapies: 

1. Biofeedback Therapy 

Therapist's belief in biofeedback therapy: 

Very High Moderate Moderately Very 
high low low 

Therapist's enthusiasm for biofeedback therapy: 

Very High Moderate Moderately Very 
high low low 

2. Relaxation Therapy 

Therapist's belief in relaxation therapy: 

Very High Moderate Moderately Very 
high low low 

Therapist's enthusiasm for relaxation therapy: 

Very High Moderate Moderately Very 
high low low 

3. Cognitive-Behavior Therapy 

Therapist's belief in cognitive-behavior therapy: 

Very High Moderate Moderately Very 
high low low 
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Therapist's enthusiasm for cognitive-behavior therapy. 

Very High Moderate Moderately Very 
high low low 
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Medical Blood Pressure Recording Form 

is participating in a research 

project exploring treatments for hypertension under the 

direction of Dr. Howard Hughes, Ph.D. Please record 

three blood pressure readings in the left arm. If a 

stethoscope is used, please record the point where the 

sound stops as the diastolic reading. Thank you for your 

assistance in the project. 

Date Place 

Readings / / / 
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Cognitive-Behavior Therapy-
Training Instructions 

During this training period you will be practicing 
cognitive reevaluation. Record your blood pressure before 
practice in the usual manner employed in the baseline 
period, then follow the instructions for cognitive reeval-
uation. 

A successful treatment of several stress-related 
disorders consists of modifying thoughts which we have in 
response to stress-eliciting situations. During this 
training period you are asked to become aware of situations 
in which you experience increased tension or arousal of 
any kind. Make an effort to identify specific thoughts 
which you have during the situation. 

Procedure 
Three times each day after measuring and recording 

your blood pressure, recall any situation in which you 
felt aroused. Briefly record the situation and rank the 
level of arousal you felt from 1 to 10 (10 being the 
highest level of arousal). Record your thoughts during 
the situation, and another way you might have perceived 
the situation, i.e., something else you might have said to 
yourself (reevaluation). Initially, the restructured 
thought is given in the third person as an objective 
observer, or written as if a camera were recording the 
event. 

Example: 

Situation Thought Reevaluation 
I went to the One of my This person heard a 
store and heard loved ones siren. That's all he 
a siren. is hurt. can realistically say 

about it. It's not 
relevant to his 
situation. 

If you are unable to identify an arousing situation 
since last recall, recall other situations in the past 
which preferably occur with some reasonable frequency. 
Recall the situation as vividly as possible and rank 
it for level of arousal. You may keep a prepared list 
of such situations and refer to it at times when you 
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cannot recall a current situation. The situation will be 
re-ranked each time for level of arousal which you feel 
as you recall the situation. 

You may also keep a list of prepared reevaluations 
which may be used if you cannot spontaneously reevaluate 
a thought during the homework session. Situations in 
which you cannot spontaneously reevaluate a negative 
thought will receive priority in the group sessions. 
You will receive further help in identifying other possible 
reevaluations from the other group members and the thera-
pist. 

A tape recording is provided which denotes the period 
of time to spend in this activity. Record blood pressure 
at the end. 



122 

Appendix N 

-P 
G 
0 g 
CU -p 
fd 

G -p 
o OD 
•H 1 
+J m 
fd i—i 
3 CD 
rH CO 
fd > rH 
CD fd 
CD G PS 0 

•H 
•P 
fd 

CD PS 
-P —' 

fd 
Q 

S M 
M Cn rH 
0 •P fd 
fa £t EH 

tn 1 tn 3 m 
G 0 «H 
•H JG CD 

EH 0] 
*H —• 
0 o 
0 

CD X o 
> G r~H •H fd i 
-P PS o 
•H 
G tn 
0 CO 
U G 

0 •H 
•P 
fd 3 
-P 
•H 
CO 

tn 
G •H 13 
M nci 0 T3 
0 o •H O O 13 •H C n3 5H G 13 •H G 13 
CD 0 U fd CD CD fd 0 Jh fd 0 PS -H CD tn 13 P̂  tn 13 0 tn 13 
1 ^ P̂  CD G CD G 0 G 

i—1 CD XI CD l3 r£ (D ,Q 0 
| 1 -P G 13 

CI) fd CO CD CD 0 CD 0 M 0 0 6 o u g g O g g •H g g 
fd CD •H -H -H CD *H -H -H -H 
13 PS Pm Eh Eh CO EH Eh Eh EH EH 



123 

Appendix 0 

Combination Cognitive-Behavior Therapy-Biofeedback 
Therapy-Relaxation Therapy Training Instructions 

During this training period, you will be practicing 
cognitive reevaluation, biofeedback, and relaxation tech-
niques for lowering blood pressure. Always practice 
cognitive restructuring, then biofeedback and relaxation 
in that order. The place you choose should be suitable 
for both recording and relaxation. Record your blood 
pressure before practice in the usual manner, then follow 
the instructions for cognitive reevaluation and biofeed-
back practice. When you have completed 6 minutes of 
cognitive reevaluations, and 6 minutes of biofeedback, 
immediately begin relaxation following the instructions 
for that procedure. Continue relaxing for 6 minutes, 
and then record your blood pressure again. Record and 
practice the three techniques three times each day. 

Cognitive-Behavior Therapy 
Training Instructions 

A successful treatment of several stress-related 
disorders consists of modifying thoughts which we have in 
response to stress-eliciting situations. During this 
training period you are asked to become aware of situations 
in which you experience increased tension or arousal of 
any kind. Make an effort to identify specific thoughts 
which you have during the situation. 

Procedure 
Three times each day after measuring and recording 

your blood pressure, recall any situations in which you 
felt aroused. Briefly record the situation and rank the 
level of arousal you felt from 1 to 10 (10 being the 
highest level of arousal). Record your thoughts during 
the situation, and something also you might have said to 
yourself (reevaluation). Give the restructured thought 
in the third person as an objective observer, or written 
as if a camera were recording the event. 
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Example: 

Situation Thought Reevaluation 
I went to the One of my This person heard a 
store and loved ones siren. That's all he 
heard a siren. is hurt. can realistically say 

about it. It's not 
relevant to his 
situation. 

If you are unable to identify an arousing situation 
since last recall, recall other situations in the past 
which preferably occur with some reasonable frequency. 
Recall the situation as vividly as possible and rank it 
for level of arousal. You may keep a prepared list of 
such situations and refer to it at times when you cannot 
recall a current situation. The situation will be 
re-ranked each time for level of arousal which you feel 
as you recall the situation. 

You may also keep a list of prepared reevaluations 
which may be used if you cannot spontaneously reevaluate 
a thought during the homework session. Situations in 
which you cannot spontaneously reevaluate a negative 
thought will receive priority in the group sessions. You 
will receive further help in identifying other possible 
reevaluations from the other group members and the 
therapist. 

Biofeedback Therapy Training Instructions 

You have been monitoring your blood pressure for some 
time now and should be completely familiar with the blood 
pressure monitoring procedure. You are now ready to begin 
the biofeedback training period of this study where you 
will learn to control your systolic blood pressure. To 
a large extent this is a trial-and-error process. Even 
people who have learned to control their blood pressure 
very effectively cannot satisfactorily explain how they do 
it. It seems to be similar to trying to tell somehow how 
to wiggle their ears: the learning is very individualized. 
What works for one person will not necessarily work for 
someone else, so you will need to find the way that works 
for you. Whatever strategy you choose to try, it is 
particularly important to assume a passive attitude. 
That is, be attentive, but just let it happen without 
trying to make anything happen. Don't try to force 
yourself to make your blood pressure go down; instead, 
let it go down. While you are learning to control your 
blood pressure, try to avoid becoming discouraged if you 
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don't succeed right away. Learning to control bodily 
processes frequently seems slow, but if you continue to 
practice reductions will eventually occur. The blood 
pressure instrument you have been using to monitor your 
blood pressure can and will be used as a biofeedback device 
to provide you with information regarding your systolic 
blood pressure. Begin biofeedback practice by preparing as 
if you were going to record your blood pressure, but during 
this period, you will hold the cuff pressure constant at 
the level of systolic blood pressure by turning the air 
flow valve off. Then, close your eyes, and let the beeping 
and the flashing go away. When these signals stop or 
decrease in frequency, you have reduced your blood pressure 
below the level indicated on the gauge. Decreases in 
systolic pressure are almost always accompanied by propor-
tional decreases in diastolic pressure. Whether or not the 
signals go away, at the end of the trial, release the cuff 
pressure and rest. Each training trial will last approxi-
mately 30 seconds, and there will be a 30-second break 
between trials. The cassette tape has recorded tones to 
signal the beginning and end of biofeedback trials. 

Relaxation Therapy Training Instructions 

The first step in beginning relaxation training is to 
find a quiet place to practice. Since you will also be 
recording your blood pressure before and after practice, 
and using the tape recorder, try to find a place where 
you can complete the procedure and practice relaxation 
without having to move about. You should begin relaxation 
practice by sitting quietly in a comfortable position 
with your eyes closed. Deeply relax all your muscles, 
beginning at your feet and progressing up to your face. 
Keep them deeply relaxed. Breathe through your nose. 
Become aware of your breathing. 

As you breathe out, say the word "one" silently to 
yourself. For example, breathe in, out; in, out, one; 
etc. Continue for 6 minutes as designated by the tone 
on the tape. Don't worry about whether you are successful 
in achieving a deep level of relaxation. Maintain a 
passive attitude and permit relaxation to occur at its 
own pace. Expect other thoughts to intrude. When these 
distracting thoughts occur, ignore them by thinking "oh 
well" and continue repeating "one." 

With practice the response should come with less and 
less effort. Practice this technique three times each 
day, at your usual blood pressure recording times. 
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Checklist 

1. Prior to carrying out the procedure, set up the tape 
recorder, with rewound cassette in place, nearby where 
you can turn it on and off without getting up. 

2. Complete the blood pressure monitoring procedures 
as previously instructed. Leave the cuff in place but 
completely deflate. 

3. Turn on tape recorder and follow instructions for 
cognitive restructuring. 

4. At the sound of the first tone indicating blood 
pressure biofeedback, inflate the cuff to about 30 mm 
above your last self-monitored systolic reading. 

5. Turn the gauge unit power switch to "on" and reduce 
the pressure in the cuff until the unit just begins 
beeping at regular intervals. Stop reducing the pres-
sure in the cuff at this point. Close your eyes and 
begin practicing whatever strategy you have chosen to 
employ to set the beeping stop. If it does, simply 
continue the strategy you are employing until the 
next tone occurs. 

6. Tape will indicate beginning of relaxation practices. 
Close your eyes, concentrate on regular breathing and 
silently say "one" as you exhale. 

7. Record blood pressure after practice. Rewind tape. 
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Blood Pressure Control Maintenance Procedure 

The maintenance phase is the final phase of this 
project even though you will be contacted later for 
follow-up to determine the long-term effectiveness of the 
training you have received. The maintenance phase will 
last 3 weeks and is intended to reflect how the blood 
pressure control procedure would be used as a long-term 
control strategy in actual practice. During this phase 
you will meet weekly in the laboratory for blood pressure 
determinations. You will also need to continue recording 
blood pressure data and mailing this data to the researcher 
daily. 

During the maintenance phase, you will continue to 
monitor your blood pressure three times each day, obtaining 
three complete readings on each occasion. It will be 
necessary to practice the blood pressure control procedure 
only when your blood pressure readings exceed a criterion 
level which will be determined on an individual basis, 
according to the levels obtained during the training phase 
of this project. If your average morning reading exceeds 
the A.M. criterion level, then you should practice the 
blood pressure control procedure for 18 minutes that 
morning, for 18 minutes immediately after monitoring near 
noon, and 18 minutes immediately after monitoring that 
evening. The control practice should be continued until 
the average readings for one complete day are below the 
criterion levels. If the average evening reading one day 
exceeds the P.M. criterion level, then you should practice 
the control training procedure as above until the readings 
for one complete day are below the criterion levels. 
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Table 11. Mean Systolic Blood Pressure Measurements of 

Subjects in the Multi-Element Treatment Group, 

Home Setting 

Table 12. Mean Diastolic Blood Pressure Measurements of 

Subjects in the Multi-Element Treatment Group, 

Home Setting 

Table 13. Mean Systolic Blood Pressure Measurements of 

Subjects in the Cognitive-Behavior Therapy 

Group, Home Setting 

Table 14. Mean Diastolic Blood Pressure Measurements of 

Subjects in the Cognitive-Behavior Therapy 

Group, Home Setting 

Table 15. Mean Systolic Blood Pressure Measurements of 

Subjects in the Multi-Element Treatment Group, 

Clinic Setting 

Table 16. Mean Diastolic Blood Pressure Measurements of 

Subjects in the Multi-Element Treatment Group, 

Clinic Setting 

Table 17. Mean Systolic Blood Pressure Measurements of 

Subjects in the Cognitive-Behavior Therapy 

Group, Clinic Setting 

Table 18. Mean Diastolic Blood Pressure Measurements of 

Subjects in the Cognitive-Behavior Therapy 

Group, Clinic Setting 
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Table 19. Mean Systolic Blood Pressure Measurements 

of Subjects in the Multi-Element Treatment 

Group, Medical Setting 

Table 20. Mean Diastolic Blood Pressure Measurements of 

Subjects in the Multi-Element Treatment Group, 

Medical Setting 

Table 21. Mean Systolic Blood Pressure Measurements of 

Subjects in the Cognitive-Behavior Therapy 

Group, Medical Setting 

Table 22. Mean Diastolic Blood Pressure Measurements of 

Subjects in the Cognitive Behavior Therapy 

Group, Medical Setting 
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