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ABSTRACT 

A growing literature suggests that training in relaxation or 

meditation results in significant reductions in blood pressure in 

hypertensi ve patients. The present study was designed to assess the 

efficacy of a combination relaxation and meditation training program 

structured by the author and previously used in treatment of a broad 

spectrum of anxiety-related clinical problems of either a medical 

(somatic) or a psychological (cognitive and emotional) nature. 

The 20 subjects were a heterogeneous clinical group of veterans 

with mild hypertension who were seen at the Tucson Veterans Administra

tion Medical Center. Volunteers were randomly assigned to either 

(I) an education/cognition group, (II) a three-treatment relaxation/ 

meditation group, or (III) a six-treatment relaxation/meditation group. 

Blood pressure, anxiety, and stress were measured at regular intervals 

during training and follow up. 

All groups were trained over a six-week period. Both relaxa

tion/meditation groups were taught the same skills; only the schedules 

for training were varied. The educational group, conceived as a 

control for therapist attention, was, in fact, a cognitive treatment 

group. 

Statistically significant reductions in both systolic and 

diastolic blood pressure were found over time in all groups, while no 

difference in blood pressure reductions was found among the groups. 

x 
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Anxiety scores increased over time, and no correlation was found 

between subjective anxiety and objective blood pressure measures. 

Means of both-systolic and diastolic blood pressure were lower at times 

when subjects reported no stress. 

Results of this study tend to support those of previous 

studies, finding statistically significant reductions in systolic and 

diastolic blood pressure over time. in two groups of hypertensive 

subjects trained in relaxation and meditation 

difference was found, moreover, between these 

techniques. 

groups and 

No 

an 

education/cognition group, suggesting that group techniques, in either 

a relaxation/meditation or an education/cognition format can result in 

significant lowering of blood pressure. This finding lends support to 

a multiprocess theory which suggests that all treatments have multiple 

effects. 



INTRODUCTION 

Hypertension affects 23 million Americans a year and is a 

leading cause of strokes that are fatal for 200,000 Americans annually 

(Pickering, 1970). The landmark Veterans Administration Cooperative 

Studies (1967, 1970, 1972) showed that both the morbidity and mortality 

of hypertensive vascular disease can be reduced by pharmacotherapy, 

when the patient's diastolic pressures are over 104 mm Hg. More recent 

studies (Hypertension Detection and Follow-up Program Cooperative 

Group, 1979; The Australian Therapeutic Trial in MUd Hypertension, 

1980; and Helgeland, 1980) showed significant reductions in mortality 

from cardiovascular disease and cerebrovascular events in patients with 

mild hypertension who are also treated pharmacologically. 

Alderman (1980), in reviewing these three studies, called 

attention to the clinical heterogeneity and infrequency of morbid 

events within the group classified as mild hypertensives. He 

questioned the advisability of drawing inferences from the treatment of 

patients at a particular ievel of pressure that will be valid for all 

patients at the same pressure levels. Although substantial reductions 

in blood pressure can be attained in general populations, this appears 

to require extraordinary effort. 

Antihypertensive agents, moreover, produce measurable metabolic 

abnormalities, may produce unwanted side effects (Flamenbaum, 1983; 

1 
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Magil, BaIlon, Cameron, & Rae, 1980; Nattel, Rangno, & Van Loon, 1979; 

Nies, 1975; Packer, Greenberg, Massie, & Dash, 1982), and are 

inconvenient and expensive. Alderman (1980) warned that drug therapy 

for hypertension is neither simple nor benign. He suggested that a 

management strategy that allows the physician to choose between 

aggressive intervention and therapeutic restraint, based on the 

individual patient, is still most consistent with available data within 

that diverse group showing mild elevations of blood pressure. 

While the evidence is conclusive (Hunt, 1977) that even modest 

degrees of persistent elevation of blood pressure result in kidney 

disease, cerebrovascular disorders, and cardiac problems, no 

symptomology may be manifest for many years. Because the hypertensive 

patient is usually asymptomatic in early stages, failure to comply with 

prescribed medications is common among hypertensive patients. One 

approach to research in hypertension has been directed toward 

increasing compliance with drug regimens (Carnahan and Nugent, 1975; 

Nessman, Carnahan, & Nugent, 1980). Other researchers, recognizing 

problems in drug side effects and problems in therapy continuation 

adherence (Rudd, Tul, Brown, Davidson, & Bostwick, 1979; Takala, 

Niemela, Rosti, & Sievers, 1979), as well as the severity of conse

quences of untreated hypertension, have explored alternative treatments 

for hypertension. 

A growing literature suggests that nonpharmacologic treatments 

may be valuable adjuncts to drug therapy for hypertension. Black 

(1979) reviewed the work concerning salt restricted diets, weight 
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reduction, exercise, biofeedback, and relaxation and meditation 

techniques, and concluded that non pharmacologic therapy is a promising 

approach to the treatment of hypertension. Since all of these 

treatments have successfully reduced blood pressure in small groups of 

hypertensive patients, Black suggested that the time is right for 

extensi ve research to determine the efficacy, applicability, patient 

compliance and safety of nonpharmacologic treatments. He found the 

evidence for behavior therapies, relaxation and meditation techniques, 

especially impressive. The large number of reviews of the experimental 

literature on use of relaxation and meditation techniques in treatment 

of high blood pressure attests to the interest in this area (Agras, 

1981; Black, 1979; Frumkin, Nathan, Prout, & Cohen, 1978; Hillenberg 

and Collins, 1982; Jacob, Kraemer, & Agras, 1977; Shapiro, Schwartz, 

Ferguson, Redmond, & Weiss, 1977; Wadden & de la Torre, 1980). 

Review of Studies of Relaxation and Meditation 

Many experimental studies of relaxation and meditation tech

niques as specific treatment for hypertension have recently been 

reported. Training has included methods of Progressive Muscle 

Relaxation (Brauer, Horlick, Nelson, Farquhar, & Agras, 1979; Crowther, 

1982; Redmond, Gaylor, McDonald, & Shapiro, 1974; Shoemaker & Tasto, 

1975; Taylor, Farquhar, Nelson, & Agras, 1977), Transcendental 

Meditation (Benson, Rosner, Marzetta, & Klemchuk, 1974a, 1974b; 

Blackwell et a1., 1976; Pollack, Weber, Case, & Laragh, 1977; Wallace, 

Silver, Mills, Dillbeck, & Wagoner, 1983), and a variety of techniques 

derived from practices of the Eastern Philosophies, modified for 
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research (Datey, Deshmukh, Dalvi, & Vinekar, 1969; Seer & Raeburn, 

1980; Stone & De Leo, 1976). Combinations of relaxation and meditation 

techniques have been taught to hypertensive patients by Patel (1973, 

1975), Patel and North (1975), by Bali (1979), and by Patel, Marmot, 

and Terry (1981), with results generally demonstrating significant 

reductions in systolic and diastolic blood pressure levels. 

Research in Progressive Muscle 
Relaxation (PMR) 

Jacobson (1938, 1970) believed that anxiety and muscle relaxa-

tion could not coexist since they produce opposite physiological 

states. Jacobson (1939) found that 45 minutes of reclining ordinary 

rest did not affect blood pressure, that blood pressure did not fall 

without reduction in muscle tension, and that "the fall in pressure 

which accompanies a decrease in muscle tension becomes greater as 

relaxation becomes more complete." 

Redmond, Gaylor, McDonald, and Shapiro (1974) observed a fall 

in blood pressure when verbal PMR instructions were given to five 

hypertensive patients. Within-session decreases averaging 13.8 mm Hg 

systolic and 5.5 mm Hg diastolic were demonstrated. Self-induced 

relaxation in another session, however, did not significantly alter 

blood pressure. 

Shoemaker and Tasto (1975) compared three groups of hyper ten-

sive patients matched for pretreatment diastolic blood pressures. One 

group had six tape-recorded relaxation sessions for induction of PHR. 

A second group was given biofeedback on blood pressure, for the same 
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six sessions. Control group participants had only their blood pressure 

measured over an equal number of sessions. No significant change 

occurred for the control or biofeedback groups, but statistically 

significant decreases in blood pressure occurred from the beginning to 

the end of each separate session for those in the relaxation group. 

Subjects in this study were given no instructions for between-sessions 

practice of PMR. Although blood pressures of the relaxation group were 

reduced between sessions, no significant differences were found ampng 

groups over time. 

study. 

No follow up measurements were included in this 

Taylor, Farquhar, Nelson, and Agras (1977) included not only a 

PMR group, but a no-treatment control group and a group receiving 

nonspecific treatment in an outcome study of PMR. All three groups 

were given concomitant pharmacologic treatment. The two experimental 

groups were seen for five weekly 3D-minute sessions. The relaxation 

group members were told to practice relaxation at home at least once 

daily, and to record the time and place of their practice on a 

self-monitor chart. 

Subjects had been randomly assigned to groups, and blood pres

sures were taken by observers "blind" to group assignments. Physicians 

adjusting medication were not informed as to group assignments of 

patients, and therapists were not given feedback about the patients I 

blood pressures. 

The eleven patients of the relaxation group achieved average 

reductions in systolic pressure of 13.6 mm Hg, which was a 
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significantly greater reduction than those shown by either the 

no-treatment or placebo groups. For diastolic pressures, however, the 

differences were not statistically significant (P = 0.054). Although 

this study demonstrated reductions in blood pressure between sessions, 

over time, results showed some diminution of effect over six-month 

follow up. The authors (Taylor, Farquhar, Nelson, & Agras, 1977) 

suggested that maintenance t~chniques appear to be necessary to achieve 

longer-term effects. 

A second study by this group (Brauer, Horlick, Nelson, 

Farquhar, & Agras, 1979) attempted to replicate that study, this time 

with a somewhat different population, and using therapists of varied 

levels of training. Twenty-nine patients were recruited from a 

Veterans Administration outpatient medical clinic. Selection criteria 

included a diagnosis of essential hypertension, treatment with 

antihypertensive medication for at least the previous six months, and a 

combined mean blood pressure level, at the last three visits of at 

least 140 mm Hg systolic and/or 90 mm Hg diastolic. 

Subjects were grouped in triplets with matched mean blood 

pressure levels, and randomly assigned to one of three groups: 

(1) therapist-conducted relaxation therapy, (2) relaxation therapy 

conducted primarily at home using audio tapes, and (3) nonspecific 

psychotherapy. The relaxation techniques described included elements 

of both PMR and meditation techniques. Use of the relaxation method in 

countering tension in every day life was emphasized. Subjects in 

Groups land 3 were seen by one of three therapists, for one half-hour 
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Subjects in Group 2 were seen only in the 

first week and again at the end of therapy. 

No significant differences in changes in blood pressures were 

found between groups immediately after therapy. At six-month follow 

up, however, the therapist-conducted relaxation group showed a 

significant decrease in systolic pressure in comparison with the other 

groups. Failure to replicate results of the previous study by this 

group was attributed to differences in therapists. One therapist 

showed results opposite to those of the others, with improvement in his 

non-specific patients (Group 3) and little change in his relaxation 

patients (Group 1). 

Brauer, Horlick, Nelson, Farquhar, and Agras (1979) suggested 

that the efficacy of relaxation therapy is due to the training 

procedures used, not to nonspecific (placebo) effects alone, and 

implied that intensive contact with a therapist skilled in these 

techniques is necessary. They concluded that relaxation therapy may be 

additive to effects of pharmacological therapy, and that effects may 

persist for up to six months without follow up procedures. 

Jorgensen, Houston, and Zurawski (1981) noted that research in 

relaxation to that date had involved teaching subjects to relax under 

non-stressful circumstances, or instructing subjects to apply 

relaxation techniques when faced with everyday stressful situations. 

These authors added a third component to their training program, 

rehearsal and application, in which subjects practiced using a coping 

response to stress in the treatment setting. 
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The 21 subjects, all but one on hypertensive medications, were 

randomly divided into an immediate-treatment group and a delayed

treatment group. Treatment was based on Anxiety Management Training 

procedures adapted from Suinn (1977). Blood pressures were assessed 

prior to treatment (pre-test), upon completion of the treatment phase 

(post-test), and 6 weeks later (follow up). Each assessment period 

consisted of a base level (resting BP), a working level (during a 

stressful cognitive task), and a recovery level following the task. 

Results showed that Anxiety Management Training with 

relaxation, for subjects in the immediate-treatment condition, led to a 

decrease in duration of elevated BP following a stressful experience, 

though not to a decrease in blood pressure during stress. Follow up 

showed further reductions in blood pressure. 

Transcendental Meditation (TM) 

Most of the studies of use of TM in treatment of hypertension 

have been conducted by Benson and his colleagues (Benson, Rosner, 

Marzetta, & Klemchuck, 1974a, 1974b), who recruited hypertensive 

subjects from introductory lectures on TM by offering to pay for the TM 

sessions of volunteers who were hypertensive, providing they were 

willing to postpone beginning instruction. Baseline measures were 

taken over a 5-6 week period preceding TM training. Volunteers were 

included in the study if they had systolic blood pressures over 140 

and/or diastolic blood pressures over 90 mm Hg on the last of 3-4 

measures over a 20-minute period. TH training consisted of four 

consecutive sessions of instructions to repeat a word or sound, called 
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a mantra, without specific concentration. Sessions lasted for two 

hours on each of the four days. Twice daily practice for 15 to 20 

minutes was expected of participants. 

In general, both systolic and diastolic blood pressures in 

subjects in these studies declined significantly over follow up periods 

of 9 to 63 weeks. Mean decreases in these studies were from 6-15 mm Hg 

systolic and 0-6 mm Hg diastolic. Measurement of blood pressure 

occurred during non-meditation times of the day to assure that effects 

were not transient results of the exercise, but reflected base level 

changes. 

Although the relatively long baseline period employed in this 

research suggests results were due to the practice of TM, the lack of 

groups to control for nonspecific factors is problematic. A second 

problem with these studies is that they ignore the issue of medica

tions. Subjects who changed medications or diets during this 

experiment were dropped from the study. If changes in medications were 

due either to increases in blood pressure, or even continuing high 

blood pressure, then these should have been counted as failures of TM 

to reduce blood pressure. 

Blackwell and his associates (1976) studied seven medicated 

hypertensive patients whom they trained in TH. Significant declines 

occurred in a majority of their patients. At six-month follow-up, 

average blood pressures were down 2.6 mm Hg systolic and 4.0 diastolic 

from baseline levels. Six of the seven also showed a reduction in 

State Anxiety (Spielberger, Gorsuch, & Lushene, 1970) by subjective 
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report. The absence of controls, and the small number of subjects, 

again limit this study's value. 

In contrast to studies showing positive effects on blood 

pressure through TM, Pollack, Weber, Case, and Laragh (1977) reported 

no success in lowering pressure through TM in 20 hypertensive patients. 

Three-month baseline pressures were established for these subjects 

prior to TM training. Mean systolic pressures declined for the first 

three months, by 8.9 mm Hg. Diastolic pressure, however, did not 

differ from baseline measures and systolic pressures returned to 

baseline after three months. Interestingly, despite failure to control 

blood pressure, 70 percent of the subjects expressed a desire to 

continue meditation. 

Wallace, Silver, l1i11s, Dillbeck, and \vagoner (1983) found a 

significant difference in the systolic blood pressures of 112 subjects 

practicing TM and norms for the general population. The difference 

related to length of time meditating. A significant difference was 

also found between short-term (under five years) and long-term (over 

fi ve years) of practice of TM. Despite methodological problems with 

cross sectional data, the authors suggest the beneficial effects of 

long-term practice of Transcendental Meditation on systolic blood 

pressure (Wallace et al., 1983). 

The effects of duration of TM training need to be studied 

further (Frumkin, Nathan, Prout, & Cohen, 1978). The studies by Benson 

and his colleagues (1974a, 1974b) showed that the greatest changes in 

blood pressure with the practice of TM occurred within 30 days of 
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training, with no further decline beyond that time. No estimate of 

patient compliance with continued practice was offered. 

Studies of Transcendental Meditation (TM) reported in this 

section were of training programs conducted in non-clinical settings, 

in groups led by non-professionals. Lazarus (1976) warned that 

indiscriminant use of TM can precipitate psychiatric problems in 

vulnerable individuals. His reference was to participation in TM 

training in non-clinical settings. He emphasized that the. procedure 

proves extremely effective when properly applied by informed 

practitioners. Benson conceded (1977) that excessive practice of these 

techniques, for many hours a day over a period of several weeks, may 

induce psychiatric symptoms, but noted that no adverse side-effects 

have been observed when practice is limited to 30 minutes, twice a day, 

for periods up to six years. 

Other Meditation Techniques 

In India, Datey, Deshmukh, Dalvi, and Vinekar (1969) taught a 

yogic exercise called "Shavasan" to 47 patients with hypertension of 

mixed etiologies. Shavasan is a type of breathing exercise in which 

the practitioner, lying a couch, learns to breathe slowly and regularly 

and to attend to the temperature of air inspired and expired through 

his nostrils. In patients taking placebo medication, mean blood 

pressure declined significantly from 134 to 107 mm Hg. In patients 

whose blood pressures were well controlled on medications, drug 

requirements declined by 32 percent. A third group of patients whose 

blood pressure was inadequately controlled on drugs showed no 



12 

significant changes in either mean blood pressure or drug requirements. 

The importance of distinguishing between patients whose blood pressure 

is controlled on medications, and those whose pressure is uncontrolled 

on medications, is of value in planning research in this area, and 

enunciates the need to consider individual differences in patients. 

Nineteen newly diagnosed borderline hypertensive patients, 

baseline 141-144 mm' Hg systolic, were treated by Stone and De Leo 

(1976). Fourteen subjects were treated with "Psychological Relaxation" 

(PR), which was taught in five 20-minute sessions. Five control 

subjects received no training. None of these patients was taking 

antihypertensive medications. PR was described as a technique based on 

Buddhist meditation exercises, in which the practitioner sits quietly 

twice a day for 10-15 minutes and counts breaths subvocally. After six 

months, mean arterial pressure in the PR group was significantly less 

than either baseline readings or the mean for the control group. No 

change occurred in control subjects over the same period. Blood 

pressures in this experiment were measured outside relaxation periods 

and should represent tonic change in blood pressure. 

In New Zealand, Seer and Raeburn (1980) trained 14 subjects in 

a modification of traditional TM which eliminated the rituals and 

esoteric language usually associated with the practice. Subjects of 

three groups were all diagnosed essential hypertensives on no antihyper

tensive or psychotropic medications. An intended placebo control group 

was trained similarly, but not taught the use of a repetitive sound. 

They were taught to simply let thoughts, images, emotions, and 
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sensations come to mind naturally, and to let them pass or fade away as 

soon as they had become aware of them. A waiting-list control group 

received no treatment for 13 weeks, during which they attended assess

ment meetings, for measurement only. 

On completion of training (five sessions over a five-week 

period), diastolic percentage reductions of both treatment groups were 

significantly greater than the non-treatment control group. The 

authors warn that caution is required in interpreting their findings. 

Although a modest fall in diastolic blood pressure was associated with 

the practice of meditation, comparable effects were obtained in a 

supposed placebo control group. Seer and Raeburn (1980) called 

attention to the need for an adequate operational definition of 

"meditation." These authors also noted the marked individual variation 

in response to treatment within the two treatment groups, and suggested 

the need to examine individual differences between responders and 

non-responders in future tests of these techniques. 

The no-treatment control group was given meditation training 

following assessment of all subjects in the two weeks after training. 

Although an overall mean decline in diastolic blood pressure of 8-10 

percent was shown on three-month follow up of the first two treatment 

groups, no further comparisons were possible at that point, and no 

long-term follow up was included in this report. 

When discussing the need for a better definition of meditation, 

Seer and Raeburn (1980) suggested there may be effects from simply 

taking twenty-minute "rest breaks" twice a day. Investigation of the 
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components of the great variety of techniques in use in research in 

this area could identify active change agents common to the different 

programs. 

Combined Relaxation and 
Biofeedback Techniques 

Patel (1973, 1975) has developed a combined relaxation and 

biofeedback technique. Her method, closely related to both Progressive 

Muscle Relaxation and to Transcendental Meditation, employs relaxation 

exercises based on yogic principles, reinforced by biofeedback. The 

patient lies comfortably on a couch with instructions to "go limp" and 

systematically relax various parts of the body. He/She is then told to 

concentrate on breathing and to repeat the word "relaxed" to 

him/herself. Biofeedback equipment monitors either skin resistance or 

muscle potentials, and gives off an audio signal which decreases in 

pitch as the patient relaxes. 

Patel's first, uncontrolled, study of 20 patients who had 

hypertension of various etiologies and who were taking assorted 

medications, consisted of three sessions a week, for one-half hour 

each. Mean reduction in blood pressure of 26 mm Hg systolic and 

16 mm Hg diastolic was found. Five of these patients were able to stop 

their medications altogether, and seven others decreased dosages by 

33-60 percent. Changes were maintained 3-5 months after completion of 

formal training (Patel, 1973). 

A follow up study by Patel (1975) retrospectively added age-

and sex-matched hypertensive patients to the previous experiment. 
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These "control" subjects were asked to rest on a couch in the 

laboratory for one-half hour, three times a week for three months. No 

significant change in blood pressure over this period was exhibited by 

these subjects. A complication of this study, of course, is its 

retrospective design. 

Experimental subjects were then followed once a month for a 

year, and were encouraged to continue practicing relaxation and 

meditation at home. This group maintained blood pressures an average 

of 20 mm Hg systolic and 14 mm Hg diastolic below pre-training levels, 

for twelve months. 

In a more tightly controlled prospective study, Patel and North 

(1975) randomly assigned 34 hypertensive patients to experimental and 

control groups. All subjects had diastolic blood pressures equal to or 

greater than 110 mm Hg on two separate days prior to the study. All 

were asked not to change their medications during the experiment, and 

blood pressures were measured by a practical nurse who was "blind" to 

group assignments. Experimental subjects were seen for two half-hour 

sessions per week for six weeks. Blood pressure was taken before and 

after each session. Besides training in the yoga-biofeedback tech-

niques, experimental subjects were 

hypertension and the physiology of 

self-control were explained. They 

shown films and slides about 

relaxation. Biofeedback and 

were encouraged to practice 

relaxation twice a day and to incorporate relaxation in their daily 

activities. Control subjects were treated as were those in the 

previous study. At the end of twelve weeks, both groups had 
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significantly reduced blood pressure, but the experimental group showed 

a statistically significant greater decrease than the controls. Nean 

blood pressure of those in experimental treatment declined 26/9 mm Hg, 

while those in control groups declined 15/4. These levels were 

maintained for experimental subjects over a three-month follow up, 

while control subjects returned to prior levels. Blood pressures were 

measured prior to each session, in this study, to assess carry-over or 

change in levels between sessions. 

Patel and North (1975) reduced frequency of training periods 

from three per week to two per week, and reduced duration of training 

from three months to six weeks, and still showed good results. This 

emphasizes the question of how much training is necessary to teach 

these techniques. Six weeks or less of training seems to be modal for 

most of the studies reported to date. 

In a third study (Patel, Marmot, & Terry, 1981), employees of a 

large industry were screened for the presence of coronary risk factors. 

A total of 204 employees with two or more such factors (blood pressure 

greater than 140/90, high serum cholesterol concentration, or cigarette 

consumption greater than 10 per day) was randomly assigned to either a 

control group or a biofeedback/relaxation group. Both groups received 

health education literature. None of these individuals was on 

antihypertensive medications. 

After eight weeks of training and again after eight months, the 

biofeedback/relaxation group showed a significantly greater fall in 

systolic and diastolic pressures than the control group. This greater 
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reduction in blood pressure in subjects in the biofeedback/relaxation 

group compared with the control group (11.1 mm Hg systolic and 8.8 mm 

Hg diastolic), and the persistence of differences eight months after 

training, led Patel, Marmot, and Terry (1981) to suggest relaxation 

methods as a first-line treatment to patients with mild hypertension. 

Engel, Glastow, and Gaarder (1983) reported on post-treatment 

follow up of patients previously trained in biofeedback and relaxation 

for elevated blood pressure. They found that patients who had received 

the behavioral treatments could achieve and sustain reductions for at 

least 18 months. A number of patients who had been on diuretics were 

able to maintain reduced blood pressures after discontinuing 

medications. 

Other Combination Treatments 

Bali (1979) evaluated long-term 'effects of relaxation on 

eighteen males with mild to moderate essential hypertension. This 

research design included matching pairs of subjects in each of two 

groups. Blood pressures were recorded on three separate days preceding 

group assignments. Those who had systolic and diastolic pressures 

above 130 and 90 mm Hg respectively, on all three occasions were 

considered hypertensive. Anxiety was measured in this study by the 

Taylor Manifest Anxiety Scale. 

Subjects were drawn from a pool of 49 volunteers. Nine pairs 

were selected from this group so that they were maximally matched for 

age, blood pressure, weight per inch, and anxiety level. All were 

middle aged, middle-class, white males. All had been on antihyperten-
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sive medications for 2-4 years prior to the study, but had, for various 

reasons, discontinued medications for at least the previous six months. 

None was suffering from any other known illness. Subjects in pairs 

were randomly assigned to the two groups. 

Data was collected for two months before beginning the 

experimental phases. In the first phase, Group I received relaxation 

training for two months, while Group II received a control treatment 

(supportive psychotherapy). The relaxation treatment consisted of 

Jacobson's Progressive Muscle Relaxation (PMR), meditation employing a 

mantra (or repeated sound), breathing exercises, and biofeedback. 

Homework assignments of practice of training, at least once a day for 

20 minutes before meals, was expected to aid generalization of learning 

outside the laboratory. Subjects in this experiment also kept records 

of practice times to return once a month. The control group was given 

parallel homework assignments, resting in bed for 20 minutes once a 

day, before meals. 

Group I showed significant reductions in blood pressure in this 

test of short-term effects of treatment, while changes in the control 

group were minimal. Bali (1979) concluded that the relaxation 

treatment had significantly reduced blood pressure and anxiety. To 

strengthen this conclusion, Group II was given the relaxation training 

in the seventh month, and also obtained significant reductions in 

systolic and diastolic pressure levels and in anxiety. Average 

reductions of 12 mm Hg systolic, and 9 mm Hg diastolic, were sustained 

12 months after training. 
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Crowther (1982) compared the effectiveness of stress management 

training plus relaxation imagery, relaxation imagery alone, and weekly 

blood pressure checks in 34 subjects with essential hypertension. 

Blood pressures were taken one, three, and six months after completion 

of eight weeks of training. Both stress management training plus 

relaxation imagery and relaxation imagery alone were significantly more 

effective than weekly blood pressure checks in reducing systolic and 

diastolic BP from pre- to post-treatment. The two treatments were also 

significantly more effective in maintaining reductions in diastolic 

pressure during follow-up. Although the treatments were more effective 

than the control procedure in maintaining systolic pressure reductions, 

these differences did not reach statistical significance. 

In this study (Crowther, 1982), 18 of the 24 subjects in the 

two experimental treatment groups, and only one subject in the control 

group, had attained normal blood pressures at post-treatment. At 

three-month follow up, 14 of the experimental subjects and none of the 

control subjects had maintained their blood pressures within normal 

limits; and at six-month follow up, 11 of the 22 experimental subjects 

on whom data were available had maintained normal blood pressures. 

Another indication of the effectiveness of the treatments was 

demonstrated in medication changes. By three-month follow-up, only one 

subject in the Stress Management with Relaxation group had had 

medication increased, while four had had medications decreased. Six 

subjects in the Relaxation group also had decreases in dosage level, 
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while one subject in the Control group had medication increased and one 

decreased. 

The relaxation imagery used by Crowther included muscle relaxa-

tion, deep breathing, and vizualization of relaxing images. Since no 

difference was found between the Relaxation-Only and the Stress 

Management with Relaxation groups, Crowther suggested that relaxation 

is the critical component, and that Stress Management training does not 

add to reductions in blood pressure. 

Other Physiological Effects 
of Relaxation 

To study the relative effectiveness of electromyographic 

biofeedback training (EMG BFT) , meditation, and progressive muscle 

relaxation (PMR) , Fee and Girdano (1978) randomly assigned 54 college 

student volunteers to one of five groups: (1) no-treatment control, 

(2) placebo control, (3) EMG BFT, (4) Meditation, and (5) PMR. After 

baseline physiological measures were obtained, subjects in the four 

treatment groups were trained in their respective techniques. Each 

attended two 30-minute training sessions per day for five days, 

following which they were post-tested. Although blood pressures were 

not measured, other physiological measurements were obtained. 

Comparisons between groups showed significant decreases in 

muscle tension in both the EMG BIT and the meditation groups, and 

significant decreases in respiration rates in the meditation and PMR 

groups. No significant changes in electrodermal response (EDR), skin 

temperature, or heart rate were observed in any of these groups. 
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Results of this experiment (Fee & Girdano, 1978) revealed 

specific, rather than generalized effects of EMG BIT. Al though all 

subjects in the biofeedback group learned to reduce muscle tension in 

the frontalis muscles, they showed no significant reduction in 

autonomic nervous system activity as measured by EDR, skin temperature, 

heart rate, or respiration rate. Reductions in muscle tension in those 

in the meditation group, and reductions in respiratory rates in the 

meditation and relaxation groups, may have reflected specific 

instructions given on the taped cassettes. Both muscle tension and 

respiration are more obviously under voluntary control than are 

galvanic skin response, skin temperature, heart rate, or blood 

pressure. The brevity of the training period (5 days) and use of 

cassette tapes for training programs in relaxation and meditation may 

not have provided results commensurate with effects of training under a 

live therapist, or practice over the longer term. 

Previous studies of the physiology of meditation (Wallace, 

1970; Wallace & Benson, 1972; vJalrath & Hamilton, 1975) have shown 

decreased heart rate, respiration rate, and skin conductance in experi-

enced meditators. Practice experience of subjects in those 

investigations, however, ranged from means of six months to three 

years. 

Physiological Effects of 
Long-term Practice 

Warrenburg, Pagano, Woods, and Hlastala (1980) monitored oxygen 

consumption, electroencephalogram (EEG), minute ventilations, heart 
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rate, respiratory rate, and frontalis EMG in groups of (1) long-term 

practitioners of classical Jacobson's Progressive Relaxation (PMR), (2) 

long-term practitioners of Transcendental Meditation (TM), and (3) 

novice PMR trainees. Nine healthy subjects, three male and six female, 

made up each group. 

Subjects were monitored under three conditions: silent reading, 

just sitting with eyes closed, and practicing their respective 

techniques. No significant differences in reductions from baseline 

were found between long-term PMR and TM groups during practice of their 

respective techniques. Changes in physiological measures were of small 

magnitude in all groups. Little difference in reductions was found, 

moreover, between long- and short-term PMR groups across conditions. 

More interestingly, the long-term PMR group showed lower basal 

measurements, across all conditions, than the other groups. A 

significant correlation (r = 0.78) between length of practice and the 

somatic index, in the long- and short-term PMR practitioners, suggests 

the possibility that lower somatic activity levels in the long-term PMR 

practitioners may be the result of practice of PMR. Warrenburg and his 

associates (1980) suggested that in long-term practitioners, lower 

somatic levels appear to have become a generalized trait, which 

persists in situations other than specific practice sessions. The 

authors suggested that this trait difference could be attributed to 

differences in training programs. TM was practiced only during 

specified times of the day, while PMR was extended to daily activities. 

Generalization of relaxation to other settings and to times other than 
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specific practice sessions is prescribed with PMR training and 

proscribed with TM training. It appears from this research that 

classical PMR is more effective in promoting generalized somatic 

relaxation across situations. A longitudinal study would be needed to 

verify that there were not simply significant differences between the 

groups before initial training. 

Assessment of anxiety was not a goal of this study. The PMR 

group, however, reported feeling -more tense than did the TM, when 

somatic indices showed the opposite. Warrenburg, Pagano, Woods, and 

Hlastala (1980) suggested this mirroring of responses may reflect the 

influence of TM on cognitive processes and of PMR on somatic 

functioning, which could be explained by a mUlti-process model 

(Davidson and Schwartz, 1976). 

Transfer of Learning to a 
Stressful Situation 

Burish, Hendrix, and Frost (1981) compared the stress-reducing 

effectiveness of EMG BFT with (1) relaxation training, (2) single 

instruction to relax, and (3) repeated instructions to relax. Groups 

in which EMG BFT was combined with each of the other conditions were 

also included. A no-treatment control group made a total of eight 

groups for comparison. In addition to comparing the effectiveness of 

EMG BFT and relaxation in reducing multiple indices of arousal during 

training, this experiment assessed the extent to which these techniques 

facilitated transfer of the training to a stressful non-training 

situation. After a one-session training phase, subjects returned to 
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the laboratory for a second session, during which they were threatened 

with electric shock. Multiple measures of physiological and subjective 

arousal were obtained and a no-stress control group was added. 

Subjects were 96 college student volunteers, who were randomly 

assigned to the several groups. Each attended one training session and 

a second session, usually the following day. In this generalization/ 

stress session, the subject sat in the reclining chair, had the physio

logical recording devices attached, and was asked to sit quietly with 

eyes closed for 10 minutes, as on the previous day. Subjects in the 

8 groups in the stress conditions were then told that during the next 

part of the experiment they would be exposed to a stressful situation 

which would involve "painful electric shocks." They were offered 

second subject consent forms to sign before proceeding further. All 

subjects signed and agreed to continue. They were told that during the 

shock period, their physiological responses would be recorded and that 

during this time they should sit quietly and relax as they had the day 

before. No shocks were actually administered, but responses to the 

threat were recorded. 

EMG BFT was found to be no more effective than simple 

instructions to relax in reducing frontal EMG levels, and added nothing 

to other procedures. Relaxation training was superior to either EMG 

BFT or instructions to relax in reducing autonomic indices of arousal 

during stressful situations. While all of the treatment procedures 

significantly reduced frontal EMG levels, only relaxation training had 
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a significant effect on skin temperature, pulse rate, and finger pulse 

volume levels. 

The authors (Burish, Hendrix, & Frost 1981) warn of limitations 

of generalization from this experiment to clinical contexts. First, 

this experiment employed only one training session, while in clinical 

contexts, multiple training sessions are usually employed. In EMG BF 

training, however, the largest decreases occur in the first training 

session, and reductions in autonomic indices of arousal do not improve 

over ~ultiple training sessions, according to Burish and his associates 

(1981) . 

Secondly, this experiment assessed normal subjects in a 

stressful situation. Patients suffering from stress-related disorders 

might respond differently than do normal subjects. The authors 

suggested the need for further research to replicate this experiment 

with a clinical population and with longer training periods, before 

confirming the preferability of relaxation in the treatment of 

stress-related disorders. 

Behavioral Treatments vs Pharmacotherapy 

Luborsky et al. (1982) compared groups of patients with mild 

hypertension who either were on no medications, or were taken off 

medications at least 3 days prior to a 2-week, eight-session, baseline 

period. Patients qualified for participation if their blood pressure 

usually remained above 140/90 but below 165/103 mm Hg during the 2-week 

baseline period. 
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During phase 1, a six-week treatment period which followed the 

baseline period, patients were treated in one of four groups of 10 to 

16 each: (1) medication (MEDS), (2) metronome-conditioned relaxation 

(RELAX), (3) metronome-conditioned exercise (EXER), or (4) biofeedback 

(BIOF). Assignment to groups was 

equalized for mean baseline blood 

random, except that groups were 

pressure. The RELAX procedure 

consisted of a tape-recorded version of Jacobson's relaxation instruc

tions, with a metronome set at 60 beats per minute. Training in 

relaxation consisted of 6 weekly sessions in the clinic, and daily home 

practice once a day. The EXER program \Vas intended as an attention

placebo control group. The exercise program was taped and practiced 

once a day. The BIOF procedure consisted of three l-hour sessions per 

week for five weeks. 

Those on medication achieved the greatest decrease in blood 

pressure during phase 1, but blood pressure reductions were shown for 

some patients in all four groups. While 70% of the patients in the 

MEDS group achieved a decrease of greater than 10 mm Hg standing 

systolic pressure, 31% of the RELAX group, 18% of the EXER group, and 

36% of the BIOF group achieved this decrease. Diastolic decreases of 

greater than 10 mm Hg (standing) were achieved by only 20% of the MEDS 

group, while 19% of the RELAX, 18% of the EXER, and 29% of the BIOF 

groups achieved this same decrease. 

For a second six-week period, the relaxation procedure was 

added for those in the MEDS group. The RELAX group was shifted to 

EXER, and the EXER group to RELAX, without significant changes in blood 
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Benefits of treatment 'were maintained during a 3-month 

follow up period, during which all groups except BIOF continued the 

RELAX program. 

Luborsky et a1. (1982) reported that only about one-third of 

the behaviorally treated patients showed clinicall~ meaningful 

benefits. Those who achieved less reduction in blood pressure were 

patients with elevated scores on the Jenkin's Activity Survey (Jenkins, 

1976). High scores on the Type A subscale, S scale (speed and 

impatience), H scale (hard-driving) and high scores in life stress as 

measured by the Social Readjustment Rating Scale (Holmes and Rahe, 

1967) were negatively correlated with reductions in blood pressure. 

These characteristics were not significant predictors for the group 

treated by MEDS. The authors concluded that blood pressure may be 

controlled by behavioral procedures in patients with certain 

personality characteristics and in those in low stress situations. 

This short-term study presented several methodological 

problems. First, it is not clear how many, or what percent of each 

group, were patients who had been taken off medications to participate 

in this research. Second, it is questionable whether 3 days was enough 

time to allow blood pressures to return to unmedicated levels. This 

study by Luborsky et a1. (1982), thirdly, failed to provide a fair 

comparison between biofeedback and relaxation techniques. Frequency of 

biofeedback training sessions was Dearly three times that of relaxation 

training and provided more individual attention to members of the BIOF 

group. More importantly, the use of a tape-recorded relaxation program 
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did not afford the best contrast between medication and relaxation 

training for treatment of high blood pressure, since results of the 

study by Brauer, Horlick, Nelson, Farquhar, and Agras (1979) suggest 

that relaxation training with a live therapist is superior to a 

tape-recorded program. 

A clearer test of pharmacological vs behavioral treatments was 

provided by Richter-Heinrich et a1. (1981) in West Germany. These 

researchers compared two groups, of twenty subjects each, all of whom 

had been on no antihypertensive medications for at least two weeks 

prior to participation. Control group members were given Beta receptor 

blocking agents (either Talinolol or propranolol), while the 

experimental group received a "psychophysiological" treatment. This 

package treatment included biofeedback/relaxation training, discussions 

of lifestyle, exercise, and "dietary control where necessary." 

Subjects were hospitalized for one week for assessment and 

training. Both groups then monitored their own blood pressures at home 

for the next two weeks. The relaxation group was asked to practice 

relaxation techniques at home once a day for 20 minutes and to apply 

relaxation in real life situations. This group also attended training 

sessions in the clinic twlce a week during this second 2-week phase. 

After this, the relaxation group attended training sessions once every 

two weeks for up to three months. All were followed for one year, with 

assessments every three months. 

In 9 of the 20 patients in the non-drug treatment group, blood 

pressures were comparable to those of the medicated group for up to a 
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year of follow up. For the remaining 11 patients in the relaxation 

group, however, results were less favorable. Two of these, whose 

initial blood pressures were high (160/113 and 151/111) lowered their 

pressures drastically during the 3-month training period, but were 

unable to achieve levels considered safe and were started on 

medications. Another subject in this group had increased diastolic 

blood pressure above 105 nun Hg during the three months and was also 

started on medication. Of the remaining 8 subjects, 3 showed serious 

compliance problems with the behavioral treatment, and 5 showed either 

erratic results, no change, or increases in blood pressure over time. 

Examina tion of differences between those for whom the 

behavioral treatments were successful and those for whom it was not 

successful included "more hereditary evidence, more neurotic evidence, 

and greater reaction to mental stress" in the unsuccessful group. 

Richter-Heinrich et a1. (1981) also suggested the possibility, in some 

of these patients, of damaged vessels which would be unresponsive to 

psychological treatment. Because numerous behavioral techniques were 

used in the non-drug treatment program, the authors were unable to 

attribute success to anyone component of their program, but concluded 

that psychophysiological treatment is sufficient, and is comparable to 

treatment with medication, for some patients with mild hypertension. 

The increasing tendency to prescribe antihypertensive medica

tion as the first treatment for mild high blood pressure necessitated 

taking patients off medications in order to test non-pharmacological 

treatments in both of the preceding studies. The lack of sufficient 
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numbers of newly identified mild hypertensives at anyone time and 

place complicates research in this area. 

Education vs Behavioral Treatments 

Mazzuca (1982) examined results of 30 articles, from a pool of 

320 articles on patient education in chronic disease, where dependent 

variables included compliance with therapeutic regimen, physiological 

change, or long-term health outcome. He concluded that efforts to 

improve health by increasing patient knowledge alone were rarely 

successful. Behaviorally oriented programs were consistently more 

successful at improving the clinical course of chronic disease. 

Stress and Hypertension 

The behavioral adjustment of man to his environment may involve 

complex physiological changes. Gutmann and Benson (1971) reviewed 

evidence showing a relationship between environmental events and 

elevated systemic blood pressure. Epidemiologic studies, for example, 

have found higher prevalence of hypertension or higher hypertensive 

mortality rates in urban than in neighboring rural populations (Stamler 

et al., 1967) and in "high stress" inner city neighborhoods than in 

middle-class neighborhoods. Life-threatening events in the 

environment, such as natural disasters or war combat conditions, have 

also been associated with higher prevalence of elevated blood pressure 

(Graham, 1945). 

Cohen and Obrist (1975) pointed out that behaviors have cardio

vascular concomitants, and that cardiovascular responses, normal or 
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pathological, can occur even in anticipation of behavioral demands. 

The repeated occurrence of behavioral demands may be capable of 

producing transient or sustained cardiovascular pathology. 

An extensive body of research substantiates findings of changes 

in psychological and physiological functioning in response to stressful 

life events. Such events may be seen as desirable or undesirable, but 

all require adaptation to change, which can be stressful to the 

indi vidual. Positive correlations between stressful environmental or 

life events and subsequent mental or physical illness have been found 

in numerous populations (Rahe and Arthur, 1978). 

Shapiro et al. (1979) reported on a multi-disciplinary panel 

discussion on the role of stress in hypertension. The consensus of the 

group was that the development and maintenance of hypertension involves 

mul tiple interactive factors, which should be examined through 

small-scale, intensive, longitudinal, multi-factor research. 

Anxiety and Blood Pressure 

Banahan, Sharpe, Baker, Liao, and Smith (1979) reported results 

of a study of workers in five industries who participated in a blood 

pressure screening under the auspices of the American Heart 

Association-Mississippi Affiliate. A criterion of 160 mm Hg systolic 

and 95 mm Hg diastolic was used to classify blood pressure as elevated. 

A systematic sample of every sixth participant plus all hypertensives 

was selected to participate in the study. A total of 197 persons was 

included. Subjects were administered the State-Trait Anxiety Scales 

(Spielberger et a1., 1970). State Anxiety was found to be highly 
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correlated with blood pressure. The authors concluded that anxiety, as 

measured by the State Anxiety Scale, is significantly related to blood 

pressure, is a relatively important predictor of blood pressure, and is 

an important modifiable risk factor for inclusion in a preventive 

program. 

Other Issues 

Kallinke, Kulick, and Heim (1982) included efforts to increase 

patient awareness of situations that provoke blood pressure elevations. 

Numerous blood pressure measurements were taken in various situations 

to encourage them to cope with their hyperacli vity. In this study, 

Kallinke and his associates trained 26 subjects in relaxation 

individually and 22 subjects in small groups. They foun d no 

significant difference in systolic or diastolic reductions in subjects 

in the two treatments, though both decreased blood pressure over time. 

These authors also found no significant differences in response to 

therapy between subjects receiving antihypertensive drugs during 

treatment (N = 27) and those without medication (N = 21), suggesting 

that relaxation training can be beneficial to subjects in either 

condition. 

Overview of Previous Research 

An extensive literature now supports the use of relaxation and 

meditation techniques as adjuncts to medical treatment for hyperten

sion. Training in these behavioral techniques has resulted in 
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significant reductions in blood pressure in diverse population samples. 

The following discussion summarizes some of the findings to date. 

1. Subjects: Behavioral treatments have been used (1) with newly 

identified borderline hypertensives on no medications, (2) with 

patients who have been stabilized on hypotensive medications 

but still show higher than normal blood pressures, and (3) with 

subjects who have been taken off medications to test· the 

techniques, all with generally positive results. 

2. Treatments: Behavioral programs described in the literature 

have varied greatly. Some have used only one technique, 

progressive muscle relaxation or a specific meditation 

technique, for example, while others have included educational 

programs, biofeedback, and/or combinations of relaxation and 

meditation techniques. Although no standard treatment has been 

established, numerous different training programs have been 

shown to be effective in lowering blood pressure for many 

patients. 

3. Controls: Relaxation and/or meditation techniques have been 

shown to be more effective in lowering blood pressure than 

control treatments in which subjects are seen with equal 

frequency for blood pressure measurement, 20-minute rests, or 

supportive psychotherapy. Relaxation and meditation have even 

been found to be as effective as medication, for some 

individuals. 
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4. Procedures: A review of the literature further suggests that 

practice between sessions and continued practice of 

relaxation/meditation after training are necessary for 

reductions in blood pressures, and for maintenance of such 

reductions over time. Few studies to date have included 

assessment of compliance with practice instructions through 

long-term follow up. 

Research in this area raises many questions in regard to 

specific training procedures, and to individual differences in 

both subjects and therapists. Remaining questions also relate 

to numerous process variables, including frequency and duration 

of training sessions. 

Effects of brief training programs in relaxation and 

meditation methods have now been shown to endure for up to 18 

months and to be helpful with and without medication. No 

adverse side effects have been reported in any of the studies 

of relaxation and meditation in treatment of hypertension. 

5. Other Variables: Stressful life events and self-perceived high 

anxiety have both been found to be associated with elevated 

blood pressures, and relaxation/meditation techniques have ben 

found helpful in reducing the anxiety associated with life 

stress even when relaxation fails to lower blood pressure. 

Rationale of the Present Study 

The researdl project described here tested a combination relaxa

tion and meditation training program structured by the author and 
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previously used in treatment of a broad spectrum of anxiety-related 

clinical problems of either a medical (somatic) or a psychological 

(cognitive and emotional) nature. Training differed from that in most 

previous studies in that patients were taught several different methods 

for achieying relaxation, with the suggestion that they try all of the 

techniques and then use any of the exercises they chose in any practice 

session. 

Un.der this program, training also differed from that in most 

previous studies in that techniques were taught to small groups of 

subjects, rather than to one individual at a time. Group training 

offers the benefits of shared experiences, and savings in terms of 

therapist time and institutional expense. 

The main question addressed by this research was: Hould a 

population of patients with mild hypertension show significant 

reductions in blood pressure as a result of this package training 

program which incorporated many of the relaxation and meditation 

techniques described 

hypertension? The 

separately in the literature for treatment of 

aim of this research was establishment of the 

efficacy and utility of this training program for use in treatment and 

research in hypertension. 

Although prior research in this area raises questions in regard 

to a number of process variables, the research reported here was 

directed toward only one of these: 

Training times in studies to date 

the question of training time. 

have varied greatly, from four 

sessions on four consecutive days to three sessions a week over a 
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period of three months, with sessions lasting from 20 minutes to two 

hours. One aspect of the present study was to vary the number of train

ing sessions between two relaxation/meditation groups for comparison. 

Subjects in the two groups were taught identical procedures. Only 

frequency and number of training sessions were varied between these 

groups, to determine the minimum number of training sessions necessary 

for maximum decrease in blood pressure. 

A comparison group, which received a didactic informational 

program about hypertension and nonpharmacologic methods other than 

relaxation for reducing blood pressure, was included in the design of 

this experiment. This group, originally conceived as a con trol for 

therapist attention, was, in fact, a cognitive treatment group which 

evolved during follow up into a cognitive treatment approach to coping 

with life stress. Relaxation/meditation groups were compared with the 

education/cognition group to determine whether relaxation training 

results in greater reductions in blood pressure than does education and 

other cognitive techniques. 

A number of procedures for encouraging compliance and continued 

practice of relaxation and meditation techniques were employed in this 

research. Other questions related to the efficacy of follow up 

procedures. Would patients continue regular practice of relaxation/ 

meditation techniques with minimal therapist contact? If subjects have 

shown short-term reductions in blood pressure, would those reductions 

be maintained over the longer term? Would they show increasing 
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reductions over time with continued practice? These questions were 

aimed at determination of long-term control of blood pressure. 

In addition to these major questions, this research examined: 

(l) effects of the training on self-perceived anxiety, as well as on 

blood pressure, (2) the relationships between blood pressure, anxiety, 

and self-reports of current life stress, (3) the relationship between 

amount of practice time and changes in blood pressure and anxiety 

levels, (4) possible side effects of relaxation and meditation 

techniques, and (5) effects of on-going brief therapy in monthly follow 

up sessions. 

Hypotheses of This Research 

The following hypotheses were made, based on a review of the 

literature. 

1. Blood pressures and anxiety levels would be significantly 

reduced in members of relaxation/meditation training groups 

following training in these techniques. 

2. Blood pressures and anxiety levels would show greater 

reductions in response to training in relaxation/meditation 

groups than in the educational group. 

3. A positive correlation between blood pressure and stressful 

life events was expected. 

4. No negative side effects of relaxation and meditation were 

anticipated. 



METHODS 

Subjects 

This experiment was conducted at the Tucson Veterans Administra

tion Medical Center (TVAMC). Thirty-three veterans who met all 

criteria for inclusion in this study signed consent forms (Appendix A), 

which were read aloud and discussed with volunteers prior to signing. 

Some of the volunteers were being seen regularly in various outpatient 

clinics of the TVAMC; others were being seen by private physicians in 

the community. No direct contact was made between the experimenter and 

these several physicians, who would follow their usual individual 

decision-making criteria in prescribing or changing antihypertensive 

medications. 

The thirty-three volunteers were the result of the following 

process. Through a search of the records, over a two-month period, and 

from physician referrals, approximately 300 veterans who appeared to 

meet criteria for this study were identified. The first criterion was 

the recording, at some point during the previous year, of a diastolic 

blood pressure over 90 mm Hg. 

Patients on glucocorticoids or sympathomimetics were excluded 

from this list, because of the hypertensive effects of these medica

tions on blood pressure. Other exclusions included patients on major 

tranquilizers or with a history of hospitalization for psychiatric 

38 
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problems, patients with renal failure or any disease likely to result 

in death within a year, patients with severe chronic alcoholism or 

known history of failure to keep appointments, patients who were not 

permanent residents of the Tucson area, and those whose antihyperten

sive medications had been initiated or increased within the previous 

six months. 

Of the 300 veterans who appeared to meet these criteria, 68 

responded to phone calls and letters of invitation to participate. 

Only those who demonstrated mean diastolic pressures above 90 mm Hg, 

but not above 105 mm Hg, on each of two successive weeks prior to 

initiation of training were eligible for inclusion. Twenty-two of the 

volunteers were disqualified during the 3-week screening period; 

fourteen had diastolic pressures of 90 mm Hg or lower, three had mean 

diastolic pressures over 105 mm Hg and were referred to their 

physicians, and five had had recent changes in antihypertensive 

medications. Another three volunteers were disqualified when antihyper

tensive medications were prescribed or increased in the week between 

the first and second screenings. An additional ten volunteers who 

qualified at the first screening were unwilling to commit themselves to 

the program for a full year. 

The thirty-three subjects were a heterogeneous clinical group, 

ranging in age from 26 to 72. Two were women; thirty-one were men. 

Twenty-six were caucasian and seven black or Mexican-American. 

Educational levels varied from 6 to 23 years. Fifteen subjects 

reported no other physical disorders, while eighteen reported 
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concurrent physical disorders including chronic back pain, gout, 

allergies, arthritis, mild lung problems, diabetes, or stomach ulcers. 

Sixteen were on prescribed antihypertensive medications prior to 

participation in the study, while seventeen were on no antihypertensive 

medications at the beginning of the experiment. 

No consideration was given to any of the above subject differ

ences in making group assignments. Subjects were randomly assigned to 

groups according to a previously drawn list from a random numbers 

table. Assignments to an education/cognition group (I: EDCOG), a 

three-treatment relaxation and meditation group (II: REMIN), and a 

six-treatment relaxation/meditation group (III: REMAX) , were equal in 

number, with 11 in each group, in the beginning. Not all subjects 

began training at the same time. Sixteen started in the first week, 

and others were added, a few each week, as they qualified. Group 

members were each offered a choice of three weekly meeting times, a 

week-day hour, an evening hour, or a Saturday hour. Sub-groups ranged 

in size from two to five members each. 

One member of Group II dropped out of the study in the second 

week of treatment because of a change in his work schedule. No other 

participants dropped out, but data for several others was not included 

in many of the analyses, for reasons which will be explained below. 

Data for a second member of Group II (REMIN) was lost when he saw a new 

physician in the third week of treatment. Although his blood pressure 

had decreased at that point from a mean of 150/104 to 129/94, his 

antihypertensive medications were changed. Data from a member of 
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Group III was similarly lost when he saw a new physician. Although his 

mean diastolic pressure was 137 mm Hg, and his mean diastolic pressure 

had decreased from 97 to 94 mm Hg, his medications were also changed. 

Whether antihypertensive medications would have been changed had these 

two patients seen their regular physician is unclear. Since reductions 

in blood pressure, following changes in antihypertensive medications, 

however, might best be attributed to the medication rather than to the 

experimental treatment, data from these subjects were not included in 

statistical tests of effects of treatments on blood pressure. 

Data from patients who began the program late, and had not 

completed four months of follow up prior to a necessary change in 

instrumentation (described under measures below) were likewise excluded 

from group comparisons. Three members of the EDCOG group (I), two 

members of the REMIN group (II), and two members of the REMAX group 

(III) were in this category. Further losses of data occurred when 

three members of the EDCOG group had antihypertensive medications 

initiated or increased at the discretion of their regular physicians, 

prior to the third month of follow up. 

Two members of the REMIN group had antihypertensive medications 

decreased, prior to the fifth month of follow up. Although this 

reduction in medications may have allowed for increases in blood 

pressure in these patients, data from these subjects was retained, 

since it could only add to the stringency of statistical tests. 

Table I shows status of subjects in the study, by group, 

through five months of follow up. Although all volunteers, except the 
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Table 1. Status of subjects in study, by group, through five months of 
follow up. 

Group I Group II Group III 
EDCOG REMIN REMAX 

Status eN = 11) eN = 11) eN = 11) 

Data not included 

Dropped out 0 1 0 

tvledications changed a 
0 1 1 

Incomplete b 
3 2 2 

Medications increased c 
3 0 0 

Data included 

tvledications unchanged 5 5 8 

Medications decreased 0 2 0 

a. Medication changed, due to change in physician. 

b. Incomplete, had not completed at least 4 months of follow up prior 
to necessary instrument change. 

c. Medication increased or initiated at discretion of on-going 
regular physician. 
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one drop-out, remained in the program until the end, the data pool was 

severely depleted. Data for only 5 members of the EDCOG group, seven 

members of the REMIN group, and eight members of the REMAX group were 

used in statistical comparisons of changes in blood pressure and 

anxiety over time. 

Of the 20 subjects whose data were included in analyses, twelve 

were on antihypertensive medications at the beginning of the study, and 

11 suffered other chronic physical disorders. Six subjects were both 

on antihypertensive medications and suffered other physical disorders, 

and only 3 subjects were neither on antihypertensive medications nor 

reported other chronic physical ailments. 

Measurements 

Pre-treatment measures included a Personal Information Question

naire (Appendix B) developed for this study, which solicited demo

graphic information and data relevant to meeting criteria for inclusion 

in the study. This questionnaire was administered only once, prior to 

qualifying for participation. 

Blood pressures were determined with an Arterio-Sonde 1216 

Automatic Blood Pressure Monitor, on the right arm of patients who had 

been seated for at least five minutes. Diastolic pressures registered 

on this machine fall between the fourth and fifth Karotkoff sounds. 

Recorded blood pressures were the means of three successive readings, 

two minutes apart. Blood pressures were measured and recorded for all 

group members in the two-week pre-treatment period, on alternate weeks 

throughout the six-week training period, in the week immediately 
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following completion of training, and once each month for up to 10 

months of follow up. Measurements were always taken prior to training 

in a session. 

Although the original plan was to have blood pressures read and 

recorded by an observer "blind" to group assignments, this plan had to 

be altered when the technician was not permitted to work evenings or 

Saturdays, and when hospital volunteers proved unreliable. Group 

members, instead, then read and recorded each other's blood pressures, 

which were automatically locked into the machine. 

A further complication arose when, in the sixth month of follow 

up, the machine began giving consistently low systolic blood pressure 

readings, and a change in instruments became necessary. For that 

reason, data on blood pressures were analyzed only through five months 

of follow up, though the study continued through a full year. 

An additional measure, a brief paper-and-pencil test of subjec

ti ve anxiety, was administered prior to each measurement of blood 

pressure throughout the year. The test used for measurement of anxiety 

was the State-Trait Anxiety Inventory (STAI: Spielberger et al., 1970). 

The STAI is composed of separate self-report scales for measuring State 

Anxiety and Trait Anxiety. The State Anxiety Scale (Appendix C) 

consists of 20 statements referring to how one feels at a particular 

moment in time, while the Trait Anxiety Scale (Appendix D) consists of 

an equal number of statements referring to how one feels generally. 

The Trait Anxiety Scale is intended to screen for anxiety-proneness, 

whereas the State Anxiety Scale is sensitive to transitory emotional 
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states. Evidence for the reliability and validity of these scales has 

been demonstrated (Spielberger et al., 1970). 

Both State- and Trait-Anxiety Scales (Spielberger et al., 1970) 

were used in this study. The State-Anxiety Scale was administered 

every time blood pressu;e was measured, but the Trait-Anxiety Scale was 

administered less often: (1) Prior to beginning training, (2) once 

during the training phase, (3) in the post-treatment week, and (4) once 

every 3 months during follow up. The tests of anxiety were always 

administered prior to measurement of blood pressure, to avoid 

reactivity to changes in blood pressure. These anxiety measures have 

been used in previous research in the use of relaxation and meditation 

for redu~tion of anxiety, and in other hypertension studies. 

Each time they were seen, all participants were given a Measure 

of Change (MC) designed for use in this study (Appendix E), to be 

filled out just prior to their next appointment and returned on that 

next visit. The MC requested information about changes in medications, 

which could alter the subject's status in this study. It also asked 

questions relevant to changes in psychological or emotional status or 

life events which the subject perceived as stressful. No formal 

measure of stress was used in this study. From answers on the MC, and 

from verbal replies to questions at each meeting, a determination of 

the occurrence or non-occurrence of a stressful event was recorded for 

each subject at each meeting. 

self-perceived stressful events. 

No weights were attached to these 
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Three items on the MC were related to possible posi ti ve or 

negative side-effects of meditation techniques. The three items chosen 

were common indicators of psychiatric disorder, sleep patterns, 

relaxation (as opposed to anxiety), and social functioning. Subjects 

were asked to describe, each month, the way they felt over the past 

month generally, as opposed to how they usually felt prior to 

treatment. These questions were not designed for mathematical 

analysis, but for alerting the therapist to possible psychological 

distress, or to improvement in functioning. 

Members of the two relaxation/meditation groups were given one 

other form following their first training session, and at every meeting 

thereafter, to be returned at their next meeting. This was a 

Self-Monitor Chart (designed for use in 

record dates and times of practice 

the present study) on which to 

of relaxation and meditation 

exercises at home (Appendix F). 

was emphasized. 

Honesty in recording practice times 

Management 

Non-drug treatments described below were offered through the 

Psychology Service of the Tucson VAMC, under the supervision of a staff 

physician and a staff psychologist. The office of the physician on a 

medical ward was used for the experiment, since outpatient clinics were 

closed on evenings and weekends, and it was necessary to offer the 

program at these hours to accommodate subjects who were employed during 

regular outpatient hours. 
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No exceptional procedures were followed in any other clinic in 

regard to this experiment. Subjects were urged to see their physicians 

on their regular schedules, to keep all medical appointments, and to 

follow medical regimen throughout. 

A six-week training phase followed the two-week, pre-treatment 

measurement period. All participants at tended one meeting per week 

throughout the six-week treatment phase. While the educational group 

(EDCOG) and one relaxation/meditation group (REMAX) received new 

training in each of the six weeks, the other relaxation/meditation 

group (REMIN) received new training in only the first, third, and fifth 

weeks of the treatment phase. Blood pressures and anxiety levels were 

measured for all groups in the second, fourth, and sixth weeks of the 

treatment phase. All groups attended an equal number of meetings. 

(See Appendix G for Schedule of Training.) 

Treatments 

Group I (EDCOG) was an educational contrast group. It was not 

a no-treatment group. This group was presented with a series of six 

hypertension information lectures (Appendix H) covering such topics as 

hypertension, antihypertensive medications, salt restriction, exercise, 

weight reduction, and stress management, with little emphasis on the 

last. Nessman (Nessman et al., 1980) wrote this program to be used in 

tape-recorded form for a control group treatment in previous research 

in hypertension. Nessman's program was presented to the EDCOG group 

"live," to equate the groups for therapist attention and to encourage 

regular attendance for comparative measurements. During the six-week 
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training period, this treatment was mainly didactic. The lectures were 

read to the sub-groups of Group I to assure that all members had the 

same treatment. Questions, answers, and discussion followed the 

reading each time. 

Groups II and III were both taught Progressive Muscle Relaxa

tion (PMR) in the first week of the training phase. PMR (Appendix I) 

is an exercise in which various muscle groups throughout the body are 

in turn tensed and relaxed. Attention is directed to the difference 

between tension and relaxation in the muscles. The simplicity of 

relaxation is emphasized: "When you relax, you don't have to do 

anything. You just 'let go' of the tension." Both groups were asked 

to practice PMR for twenty minutes, twice a day, no more and no less. 

Group II continued this same exercise for two weeks, returning the 

second week for measurements only, while Group III concentrated on PMR 

for one week only. Both groups were encouraged to incorporate 

relaxation into daily living, to become aware' of tension during the 

day, and to extend relaxation to situations they faced in a variety of 

settings. 

The REMIN group learned four separate meditation techniques in 

one session, during the third week of the training period. (See 

Appendix J for meditation techniques.) The REMAX group learned the 

first of the meditation techniques, just listening, in the second week 

of treatment. They learned a meditation in which they counted breaths 

in the third week, one in which they repeated a single word with each 

breath in the fourth week, and an exercise in which they followed their 
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breath through their nose in the fifth week. Both groups learned the 

same skills; only the schedule of training was different, to test the 

minimal training necessary for significant decrease in blood pressure. 

The REMIN and REMAX groups were, in their last training 

sessions, led through a Philosophic Meditation (Appendix K) which 

incorporates relaxation and breathing exercises with visual imagery, in 

an exercise which directs attention to the major sensory modalities and 

to the biological symbiosis of all living things. Treatment in these 

two groups was aimed at control of attentional processes, and at 

somatic awareness and control, compared with the mainly cognitive 

treatment of the contrast group. 

Maintenance Procedures 

Members of both 

handouts (Appendix L) at 

relaxation/meditation groups were given 

training sessions. The handouts repeated 

explanations and instructions for new exercises taught in that week's 

session. These could be read at home for reminder of procedures. 

Participants in the REMIN and REMAX groups also received the 

self-monitor charts, described earlier, as incentives to practice. 

Phone calls were made to every participant, prior to every meeting 

throughout the year, to remind them of meeting dates, and to encourage 

compliance with practice regimen in the relaxation/meditation groups. 

Follow Up Procedures 

Follow up continued for up to ten months after training. Brief 

"refresher" courses were offered in about the second, fifth, and eighth 
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months of follow up in all of the groups. The refresher courses 

followed the same treatments as the original training program for each 

group. Group I again heard lectures, while the other groups practiced 

relaxation/meditation techniques. 

In other months to follow up, questions and discussions of 

problems were encouraged. Problems judged by the therapist to probably 

be common to most participants, and appropriate to the treatment, were 

shared with all the groups, but treated differently, depending on group 

membership. If a patient in one sub-group, for example, remarked that 

driving in traffic made him upset, and he thought that that pushed his 

blood pressure up, the therapist would, in the EDCOG group, elicit 

suggestions on ways to avoid putting stress on oneself, such as "think 

to yourself, 'I'm not going to let those crazy dri vers get me upset, '" 

or "Leave home a little earlier so you don I t have to rush to get where 

you I re going." Emphasis in Group I, in other words, was on thought 

processes and planning, cognitive processes. 

It should be noted that this emphasis on cognitive processes 

went somewhat beyond the original intention of making this group a 

purely educational control group. In offering a "live," person-to-

person treatment, it was not possible to ignore direct requests for 

help with specific problems. Although emphasis was on salt 

restriction, diet, etc., members of the EDCOG group initiated 

discussions on ways to deal with stress. Though discussion of stress 

had been a minor part of the original program, it was brought to their 

attention at each meeting through anxiety measurements and their 
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written reports of stressful life events. This group, to some extent, 

evolved during follow up into a cognitive treatment approach to dealing 

with life stress. The basic difference between the educational group 

and the other groups throughout the. study was that this group received 

no training in relaxation/ meditation techniques. 

In REMIN and REMAX groups, emphasis was on awareness of environ

mental stress and physiological responses to stress, and on somatic 

control. The therapist would suggest to these groups that driving in 

traffic is a good time to become aware of somatic tension, to practice 

relaxing, and letting go of the tension, and to concentrate on driving. 

Emphasis in these groups was largely on somatic processes and control 

of reactions to stress in daily life. 

At the end of the year, all participants were offered the 

training package they had not had. Some from each group chose to 

attend these sessions, which were condensed into three-week programs. 

No measurements were taken during this period. 



RESULTS 

Mul ti variate analysis of variance was employed to determine 

whether differences between group means were significant, whether means 

changed significantly over time, and whether there was a significant 

group X time interaction. Computer analysis was performed using the 

BMDP4V program to adjust for unequal N's in the 3 groups. Results of 

this analysis may be biased by the loss of data from three subjects in 

the EDCOG group whose blood pressures either had increased, or had not 

decreased sufficiently to satisfy their physicians, and for whom 

antihypertensive medications were prescribed or increased. 

Blood Pressures 

No significant differences were found among the three groups in 

either systolic blood pressure, F(2,17) 1.46, P > 0.05, or diastolic 

blood pressure, F(2,17) = 0.83, P > 0.05. Significant differences were 

found over time, however, for all groups, in both systolic and 

diastolic blood pressure. Figures 1 and 2 demonstrate the decreases in 

systolic and diastolic blood pressure in each group over time. Mean 

systolic blood pressure had decreased significantly, F( 3,15) = 4.42, 

P < 0.05, and mean diastolic pressure had also decreased significantly, 

F(3,ls) = 7.71, P < 0.01. No significant group X time interactions 

were found. 
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Anxiety Measures 

Results regarding anxiety were less clear than those for blood 

pressure. Figure 3 shows means of State Anxiety, and Figure 4 shows 

means of Trait Anxiety, again at four points in time, pre-treatment, 

post-treatment, two-month follow up and five-month follow up. 

The EDCOG group showed consistently lower scores on both 

self-report anxiety measures than the relaxation/meditation groups, and 

the differences existed prior to training. For State Anxiety, the 

difference among groups was not significant, F(2,17) = 1.96, P > 0.05. 

For Trait Anxiety, however, the difference was significant, F(2,17) = 

3.93, P < 0.05, with the ED COG group showing consistently lower scores 

in anxiety as an enduring personality trait. 

It should be noted that means for the EDCOG group on these two 

measures of anxiety do not conform with normative data from Spielberger 

et a1. (1970), being lower on both measures than norms for general 

medical and surgical patients without psychiatric complications, lower 

in fact than norms for any standardized population. Means for the 

REMIN and REMAX groups were comparable with normative data on State and 

Trait Anxiety. 

Computer analysis of mean scores on State Anxiety indicated a 

statistically significant increase in State Anxiety over time in 

relation to pre-treatment measurements, F(3,15) = 5.49, P < 0.01. 

Figure 3 demonstrates a dramatic increase in State Anxiety at 

post-treatment, in all groups. Although means on State Anxiety then 

decreased over time, they were still higher at five-month follow up 
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than at pre-treatment. Trait Anxiety, as shown in Figure 4, was 

relatively stable over time, F(3,15) = 0.11, P > 0.05, not 

significantly different from pre-treatment. 

Medication Increases 

Another indication of the effectiveness of treatments is 

suggested by differential increases in medications among the groups. 

Table 2 shows frequencies of increase or initiation of antihypertensive 

medications, as opposed to frequencies of no change, in the ED COG group 

as compared with the combined relaxation/meditation groups. 

Because multivariate analysis of variance may have been biased 

by the loss of data from subjects in the ED COG group whose medications 

were increased, Fisher's Exact Probability statistic was employed to 

compare differences in increases in medications between the EDCOG and 

REMIN/REMAX groups, based on the frequencies shown in Table 2. For 

statistical comparison, subjects in the REMIN group whose meclJcations 

were decreased were combined with those whose medications were 

unchanged. 

The difference between EDCOG and REMIN/REMAX groups in regard 

to medication increases was significant (Fisher's Exact Probability = 

0.03), suggesting that the difference exceeded what would be expected 

by chance, and may have been related to differences in group treatment. 

No difference was shown between the REMIN/REMAX groups. (The REMIN 

group had 7 members, with no medication increase; the REMAX group had 8 

members, with no mediation increase; Fisher's Exact Probability 

= 1. 00). 



Table 2. Frequencies of increase or initiation of antihyper
tensive medications as opposed to no change, in the 
education group (EDCOG) as compared with the combined 
relaxation/meditation groups (REt1IN/REMAX). 

Antihypertensive Medications 

Increased (or initiated) 

Unchanged i!-

EDCOG 
Group 

3 

5 

REMIN/RENAX 
Groups 

o 

15 

* Unchanged classification includes two members of the REMIN 
group whose antihypertensive medications were, in fact, 
decreased. 
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Correlations between Blood Pressure 
and Anxiety 
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Pearson Product Moment correlations were computed for the 20 

subjects who had completed five months of follow up without increase or 

initiation of antihypertensive medication. Table 3 shows correlational 

results, by group, on the four main variables: systolic and diastolic 

blood pressure, and State and Trait Anxiety. Computations were based 

on eight points in time, each about one month apart, at pre-treatment, 

mid-treatment, post-treatment, and at each of five months of follow up. 

(Fewer data points were available for Trait Anxiety, because that scale 

had been administered less often than the State Anxiety scale.) 

Very weak and mixed (positive and negative) relationships were 

found between anxiety measures and blood pressure measures in all 

groups. Only the correlation between State Anxiety and systolic blood 

pressure in the REMIN group was significantly different from zero 

(r = -0.44, df = 50, p < 0.01), reflecting the tendency, revealed in 

the MANOVA analysis, for anxiety to increase while blood pressures 

decreased. 

Although correlations between (1) systolic and diastolic blood 

pressures, and (2) State and Trait Anxiety are not directly related to 

the present study, these statistics have been included in Table 3. In 

contrast to findings of little or no relationship between blood 

pressure measures and anxiety states, moderate positive relationships 

were found, in all three groups, between systolic and diastolic blood 

pressures (EDCOG, r = 0.46, P < 0.01; REMIN, r = 0.29, P < 0.05; REMAX, 

r 0.05, P < 0.01), demonstrating a tendency for systolic and 



Table 3. Pearson Product Moment Correlation Coefficients, by group, 
based on measurements taken at pre-treatment, mid-treatment, 
post-treatment, and at each of five months of follow-up. 

State Trait 
Group I (EDCOG) Diastolic Anxiety Anxiety 

(N = 5) df = 38 df = 36 df = 21 

Systolic Blood Pressure O. 46*i~ -0.09 0.04 

Diastolic Blood Pressure 0.07 0.35 
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State Anxiety ! O. 56·::·{~ I 

State Trait 
Group II (REMIN) Diastolic Anxiety Anxiety 

(N = 7) df = 51 df = 50 df = 32 

Systolic Blood Pressure O. 29i~ -0.44** -0.22 

Diastolic Blood Pressure -0.09 -0.21 

State Anxiety O. 70{~·::· 

State Trait 
Group III (REMAX) Diastolic Anxiety Anxiety 

(N = 8) df = 60 df = 60 df = 38 

Systolic Blood Pressure o. 50iH~ 0.13 0.12 

Diastolic Blood Pressure -0.04 -0.03 

State Anxiety 0.71~Hl-

Note: Correlations between systolic and diastolic blood pressures, and 
between State and Trait Anxiety, are not pertinent to this 
report, but are shown for visual contrast with correlations 
between blood pressure and anxiety measures. 

i~ P < 0.05 

·u·{~ P < O. 01 
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diastolic blood pressure to vary in the same direction, though the 

relationship was modest. 

Stronger positive correlations were shown in all groups between 

the two self-report measures, State and Trait anxiety (EDCOG, r = 0.56, 

P < 0.01; REMIN, r = 0.70, P < 0.01; and REMAX, r = 0.71, P < 0.01). 

Despite the relative stability of Trait Anxiety over time, as shown in 

multivariate analysis of variance, self-perceptions of State and Trait 

Anxiety, nonetheless, tended to vary in the same direction, and the 

relationship was relatively strong. These figures stand in sharp 

contrast to the weak, and mixed (positive and negative) correlations 

between subjective anxiety scores and objective blood pressure levels. 

Standard scores were computed for significance of differences 

between correlation coefficients of the three groups. Of the 24 

comparisons, only two were significantly different. Correlations 

between systolic blood pressure and State Anxiety were significantly 

different between REMIN and REMAX groups (z = -3.1443, P < 0.01); and 

correlations between diastolic blood pressure and Trait Anxiety were 

significantly different between the EDCOG and REMIN groups (z = 2.023, 

P < 0.05) These differences, as can be seen in Table 3, are based on a 

relatively high negative correlation in one group vs a positive 

correlation in another, and vice versa. No significant differences 

were found among groups on either systolic/diastolic correlations, or 

on State/Trait correlations. 
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Individual Correlations 

Because blood pressures are objective physiological measure

ments, while anxiety measures are subjective cognitive interpretations 

of self-perceived states, correlations were also computed on an 

individual basis. Table 4 shows correlations for individual subjects, 

each at eight points in time: pre-treatment, mid-treatment, post

treatment, and at each of the five months of follow up. Coefficients 

show direction and degree of relationships between (1) systolic blood 

pressure and State Anxiety, (2) diastolic blood pressure and State 

Anxiety, and (3) systolic and diastolic blood pressure. Individual 

correlation coefficients are not shown for Trait Anxiety, since Trait 

Anxiety was not measured every month during follow up. Only five 

readings per subject were available for Trait Anxiety, and these were 

not based on equal time intervals. Again, correlations between 

systolic and diastolic blood pressure are not directly relevant to this 

report, but are shown for contrast with subjecti vel objecti ve 

(anxiety/blood pressure) correlations. 

Individual correlations between State Anxiety and either 

systolic or diastolic blood pressures varied greatly, and appeared 

overall to be essentially meaningless. No pattern of relationships 

between subjective perception of anxiety states and objective measure

ments of blood pressure emerged. While consistent positive correlation 

coefficients would have indicated congruence between anxiety and blood 

pressures, little congruence can be seen in Table 4 between the two 

types of measurements, for most of the subjects in this study. 



Table 4. Pearson Product Noment Correlation Coefficients for indivi
dual subjects, each based on measurements taken at eight 
points in time, about a month apart. 
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Sys BP/State A Dias BP/State A Sys BP/Dias BP a 

EDCOG (N = 5) 

Subject 1 
2 
3 
5 
6 

REMIN (N = 7) 

Subject 1 
2 
3 
4 
5 
6 
8 

REMAX (N = 8) 

Subject 1 
2 
3 
4 
5 
7 
8 
9 

~, P < 0.05 

~H~ P < 0.01 

-0.18 
0.10 
0.28 

-0.28 
0.22 

0.88*{~ 

-0.13 
0.31 
0.48 

-0.46 
-0.55 
-0.35 

0.66 
0.19 

-0.23 
-0.05 

0.37 
0.42 
0.17 

-0.04 

0.28 
0.14 

-0.04 
-0.20 
-0.12 

0.19 
0.23 

-0.45 
0.31 

-0.26 
-0.37 
-0.44 

0.70 
-0.34 
-0.30 
-0.19 
-0.48 
0.04 
o. 89{H~ 

-0.62 

0.76-;:-
-0.08 

0.41 
O. 85{H~ 
O. 75{H~ 

0.20 
O. 85{H~ 
0.46 
O. 78{~ 
O. 7l~~ 
0.64 
0.30 

o. 76{~ 
0.31 
0.70 
O. 86~H' 
0.45 
0.74{' 
0.23 
0.55 

a. Correlations between systolic and diastolic blood pressures are 
not relevant to this report, but are included for contrast with 
correlations between blood pressures and State anxiety. 



Effects of Stress on Blood Pressure 
and Anxiety 
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Stress, in this study, was defined by the subject's report of 

self-perceived stressful life events. These events generally fell into 

one of two broad classes: (1) internal, physical disorders (a cold or 

"flu," or pain from backache, arthritis, or a sprained knee, for 

example), or (2) environmental stress (loss of a job or income, 

interpersonal difficulties, law suits, etc.). No distinction was made 

between types of stress, and no weights were attached to stressful 

events. 

The occurrence or non-occurrence of a stressful event, at each 

of eight to ten points in time, was used to calculate two separate 

means for each subject on the three dependent variables: systolic blood 

pressure, diastolic blood pressure, and State Anxiety. Matched pairs 

t-tests were performed on data from 19 subjects. (Data from one 

subject was not included because he had indicated no stress through 

five months of follow up.) Table 5 shows results of t-tests. 

Significant differences were found for means of both systolic 

and diastolic blood pressure, when subjects were under stress, as 

opposed to times when they were not under stress. For systolic blood 

pressure, t = 2.3419, df = 18, P < 0.05; for diastolic blood pressure, 

t = 4.1474, df = 18, P < 0.01. Means of both blood pressure measures 

were higher when subjects were under stress than when they were not. 

Stress accounted for 30% of the variance in diastolic blood pressure 

2 
(w =.2989), while it accounted for 13% of the variance in systolic 

2 blood pressure (w = .1291). 



Table 5. Results of matched pairs t-tests comparing differences in 
means based on stress or no-stress reported at time of 
measurement, on each of three variables, systolic blood 
pressures, diastolic blood pressure, and state anxiety, 
for 19 subjects. 

Systolic BP 

Mean 
S.D. 

Diastolic BP 

Mean 
S.D. 

State Anxiety 

Mean 
S.D. 

Stress 

139.64 
12.82 

94.42 
5.31 

37.43 
9.72 

No Stress 

136.02 
13.50 

90.59 
3.21 

35.19 
7.73 

t P 

2.3419 < O. 05~~ 

4.1474 < 0.01** 

1. 9528 > 0.05 ns 

64 

Note: Data for one subject not included because he reported no stress. 

-l~ P < 0.05 

-lH~ P < 0.01 
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Means of State Anxiety were also higher when subjects were 

under stress, but for State Anxiety the difference between means 

approached, but did not reach significance (t = 1. 9528, df = 18, 

p < 0.10 > 0.05). 

ments, 

called 

perfect. 

Attendance 

Since participants were always called and reminded of appoint-

and 

and 

since subjects who missed appointments 

rescheduled, attendance throughout the 

were immediately 

study was near 

One subject in the REMIN group missed his fourth month of 

follow up, and one subject in the REMAX group missed his third month of 

follow up, both because of final exams in college classes and the 

intervention of the Christmas holidays. 

Practice of Relaxation/Meditation Techniques 

Based on individual monthly totals from self-monitor charts, 

the mean number of times of practice of the relaxation/meditation 

techniques was computed for the fifteen members of the REHIN/REMAX 

groups. The mean for the combined groups was 35.48 times per month 

(S.D. 13.62), an average of better than once a day across subjects. 

The range \vas from eleven to 55 times per month for the seven months of 

training and follow up. In answer to the question of willingness to 

practice with minimal therapist contact, these subjects reported 

substantial adherence to practice instructions, through five months of 

follow up. 
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Pearson Product Moment Correlation Coefficients were calculated 

between number of practice times per month and (1) systolic blood 

pressure, (2) diastolic blood pressure, and (3) State Anxiety. 

Although results were all in the expected direction, ~ of the 

correlation coefficients was significantly different from zero. For 

systolic blood pressure, r = -0.1012, P > 0.05; for diastolic blood 

pressure, r = -0.0827, P > 0.05; and for State Anxiety, r = -0.0632, 

P > 0.05. None would account for more than one percent of the variance 

in systolic or diastolic blood pressure or in State Anxiety. 

Side Effects 

No negative side effects of meditation were observed in any of 

the total 21 subjects in the relaxation/meditation groups. None showed 

symptoms of psychological disturbance over the full year of the study. 

Although one subject was referred for psychological assistance when he 

was seen for vocational guidance, his mild depression was clearly 

related to the stress of having lost his job. This subject had not 

practiced meditation regularly, averaging only a few minutes every 

other day, so it is unlikely that meditation could have been a 

causative factor in his depression. 

In regard to the three symptom questions on the change measure, 

while no statistical analysis of this data was intended, more positive 

than negative responses were recorded in relation to feeling more 

relaxed, sleeping better, and enjoying other people more. 

Overall, no signs of psychological distress were shown in any 

group. Negative symptoms were rarely reported by any subject two 
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months in a row, and were most often associated with life stress. 

Relaxation/meditation techniques did not appear to have any negative 

effects on those who practiced them over seven months. Most subjects 

reported positive effects from learning how to relax in daily living 

situations, and many relatives of subjects confirmed seeing beneficial 

changes in those who had received relaxation/meditation training. 



DISCUSSION 

The purpose of this study was to evaluate the effectiveness of 

a combined relaxation/meditation training program as an adjunct to 

medical treatment for mild hypertension. While findings supported the 

hypothesis that significant reductions in blood pressures would be 

found over time in groups trained in relaxation/medication techniques, 

and no difference was found between a group trained in these techniques 

in three sessions and a group trained in six sessions, results did not 

support the expectation that reductions in blood pressure would be 

greater in relaxation/meditation groups than in five members of an 

education/cognition group. These results suggest that group techniques 

in either an education/cognition or a relaxation/meditation training 

formal, may be helpful in reducing blood pressure, for some 

individuals. 

The data base for the education/cognition group, however, was 

truncated in this study by the loss of data from three of the eight 

subjects in that group whose antihypertensive medications were 

increased early in the program. Differences between groups, in regard 

to reductions in blood pressures may have been limited by this loss of 

data. 

While no difference among groups was found in blood pressure 

reductions, there was a difference between the two types of groups in 

68 
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regard to medication changes. Whi Ie three members of the 

education/cognition group had initiation of, or increases in, antihyper

tensive medications early in the study, none of the fifteen members of 

the relaxation/meditation groups had increases in antihypertensive 

medications, and two members of that group, in fact, had decreases in 

medications, through the seven months of the study. 

Post hoc analysis revealed a statistically significant differ

ence between the education/cognition group and the relaxation/ 

meditation groups in regard to frequency of medication increases. 

Although group differences in frequency of medication increases 

exceeded what might have been expected by chance, suggesting the 

clinical superiority of relaxation/meditation techniques over the 

education/cognition program, the small number of subjects, lack of 

adequate control of regularly scheduled appointments with physicians, 

and lack of assured consistency in criteria for prescribing or 

increasing antihypertensive medications all preclude conclusions from 

this result. 

The following discussion of results of the present research is 

offered with the recognition that participants were volunteers (most of 

whom were motivated to learn and use methods which might aid in 

self-control of blood pressure), that decreases in blood pressures have 

been observed over time in some individuals who received no known 

treatment (The Australian Therapeutic Trial in Mild Hypertension, 

1982), and that the small number of subjects and small magnitude of 

change in blood pressures do not allow for broad conclusions. The 
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present study will be compared with previous studies, and suggestions 

will be offered for future research in behavioral methods as adjuncts 

to medical treatment for hypertension. 

Schwartz et al. (1979) noted that a fairly wide, but clinically 

unimpressive range of change has been reported with non-pharmacologic 

treatments for hypertension. The magnitude of reductions in blood 

pressure to date has not differed greatly from nonspecific (placebo) 

effects. Reasons for these disappointing results may be due to 

inadequacies in research design, which presently lags behind theory. 

Multicategory, multicause, multieffect models of health and illness are 

replacing single-category, single-cause, single-effect models in human 

science, reflecting a major paradigm shift (Schwartz, 1982). The 

systems perspective (Engel, 1980) has not yet made wide inroads into 

research planning in biopsychosocial phenomena. Results of the present 

study, which followed earlier research designs for examining effects of 

behavioral therapy techniques in reducing blood pressure, will further 

be discussed in terms of the Biopsychosocial (systems analytic) model 

(Davidson & Schwartz, 1976; Engel, 1980; Schwartz, 1982; Schwartz 

et al., 1978, 1979; Swisher, 1980). 

Group Treatments 

The combination relaxation/meditation treatment program used in 

the present study had been developed through experience in anxiety 

reduction programs in on-going groups, in both inpatient and outpatient 

settings, with several populations (pain patients, drug and alcohol 

dependent patients, and patients wi th anxiety disorders). Various 
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techniques were offered in these groups to provide variety to 

individuals who were seen as often as twice a week for up to six weeks. 

In the process, some individuals were observed to prefer one anxiety 

reduction technique, while other individuals preferred another 

technique. For that reason, the package of different techniques was 

used in the present research. 

The educational program offered to the contrast group came from 

Nessman et al. (1980). Nessman's program included not only information 

about hypertension, but warnings of the dangers of uncontrolled high 

blood pressure, and suggestions for control of blood pressure. These 

suggestions included taking medications as prescribed, reducing salt 

intake, reducing calorie 

regularly. No measures 

included in the present 

intake (if 

of compliance 

study, so it 

overweight), and exercising 

wi th these suggest ions were 

is unclear what may have 

determined blood pressure reductions in the educational group. That 

treatment, however, was as effective for some of the members of that 

group as was the relaxation/meditation training for the other groups. 

Nessman had found significant reductions in blood pressure in a 

group which heard a tape recording of this same educational program. 

In Nessman's experiment (Nessman et al., 1980), however, significantly 

greater decreases in blood pressure were shown in his "Patient-

Operated" groups. Live presentation of Nessman's educational program 

in the present study may have provided an even more powerful treatment, 

and a more stringent comparison, than the taped version. 
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Methods used in the educational group, as described above, were 

very different from those used in the relaxation/meditation groups in 

the present research, during the initial six-week training program and 

during follow up, except in one respect. Occasional requests for help 

in dealing with life stress, during follow up, led to the educational 

group's learning ne,.,. ways of dealing with daily situational stress. 

While the relaxation/meditation groups learned to relax at the moment 

of recognition of tension, however, the educational group occasionally 

learned a cognitive technique for coping with a stressful situation. 

This commonality in the two types of treatment could have led to the 

acquisition, in all groups, of new skills for dealing with daily 

stress. 

Since the education/cognition group in this study was not a 

no-treatment group, nonspecific effects over time cannot be ruled out. 

Previous studies, however, have demonstrated the lack of significant 

change in blood pressure in groups which received no real treatment. 

Crowther (1983), for instance, gave weekly blood pressure checks to a 

control group, and Patel (1975) had control subjects rest for twenty 

minutes in the lab. No significant decreases in blood pressure were 

observed in these no-treatment groups. 

Patel (1975) included education about hypertension with a 

relaxation training program. Although it is not clear what, exactly, 

the educational program included, the results were impressive. It is 

probable that a program which combined education with both cognitive 
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and somatic techniques for dealing with stress may prove superior to 

any of these treatments alone. 

Davidson and Schwartz (1976) noted that most investigators have 

tended to simply accept the phenomenon of relaxation, without examining 

its component processes. Jacobson (1929) explicitly described two 

types of effects of relaxation: (1) somatic (physiological) effects, 

and (2) cognitive (mental and emotional) effects. A third element 

which has received even less recognition is (3) an attentional 

component (Ornstein, 1971). Davidson and Schwartz called attention to 

differential effects elicited by different forms of relaxation, and 

suggested that relaxation procedures differ in their effectiveness 

depending on the mode (cognitive, somatic, or both) in which the 

individual experiences anxiety. 

The combined relaxation/meditation training program employed in 

the present research can, in retrospect, be described as a multimodal 

treatment approach to hypertension. The progressive muscle 

tension-relaxation exercises focused attention on somatic processes: 

(1) active (muscle tension) and (2) passive (receptive awareness of 

relaxation sensations). Meditation techniques in this research 

included elements of both cognitive and somatic processes. Transcen

dental meditation involved restriction of attention to a silently 

repeated word, whi Ie another meditation involved attention to 

sequential words (counting). Both of these are relatively active 

cognitive processes performed while the body is passively relaxed and 

attention withdrawn from somatic processes. Other forms of meditation 
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in this program involved passive attention to somatic processes 

(breathing). The final treatment in the package used in the present 

research involved relaxation 'imagery. This treatment included 

cogniti ve processes relating to visual-spatial relations and could be 

described as cognitively active and physically passive. While this 

program may have offered a little something for everyone, the brevity 

of each of the exercises, and lack of tailoring of techniques to meet 

specific needs of individuals, may have limited results of the 

training. 

The treatment offered the educational group in this study could 

be described as a cogni ti ve treatment. Information was offered in a 

lecture-discussion format. Although the purpose of the information was 

to encourage subjects to change behavior (to reduce salt intake, for 

example), the treatment per se was a cognitive treatment. No measure

ments of behavior change, unfortunately, were included in the design of 

this experiment. The few suggestions for alternative ways of 

"thinking" to reduce environmental-situational stress were also 

cognitive techniques. This program, too, offered a little something 

for everyone. If physiological changes depend on somatic treatments, 

though, this group could only have reduced blood pressure by changing 

their behavior. Davidson and Schwartz (1976) suggested another 

possibility. Various treatments may influence more than one response 

system. To a systems theorist, all treatments have multi.ple effects. 

A cognitive change, which lessens the impact of environmental stress, 

according to this theory, might indirectly affect blood pressure. 
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Clinical Versus Statistical Significance 

Although it could be concluded that relaxation/meditation 

techniques in the present study were no more effective than education 

about hypertension, the fact that three members of the educational 

group required antihypertensive medication increases early in the study 

suggests that there may have been clinical, if not statistical, 

differences between the educational and relaxation/meditation groups. 

Many previous reports of behavioral treatments for hypertension 

have been unclear in regard to criteria for medication changes, have 

been unclear as to whether data from subjects whose medications were 

increased were included in group statistics, and/or have ignored the 

loss of data from subjects whose antihypertensive medications were 

increased. Research in this area requires a tight interdisciplinary 

team approach for control of medication changes. If future studies 

included a priori hypotheses in regard to group differences in 

frequencies of antihypertensive medication changes, if visits to 

physicians or clinics were scheduled at precise and matching intervals 

for all subjects, and if strict criteria for medication changes were 

applied, researchers in this area would be provided with a safe 

indicator of treatment success or failure--one that would pose no risk 

to human subjects and would safely allow for a no-treatment group. 

Frequency of medication increase, moreover, is a measure of clinical 

significance, of more explicit import than statistical significance. 

A related measure of treatment effectiveness which could be 

more meaningful than differences in group means would be frequency of 
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achievement of normal, or near normal, blood pressure levels (systolic 

below 135 mm Hg and diastolic below 85 mm Hg, for example). Either 

frequency of medication increases or achievement of normal or 

near-normal blood pressure levels are more clinically pertinent than 

are statistically significant group mean reductions. 

Despite monthly fluctuations in blood pressure, seventeen of 

the twenty subjects in the present study attained diastolic blood 

pressures below 90 mm Hg at some point during the follow up period. 

These levels, however, were not always maintained. Higher blood 

pressure was often associated with life stress. During the fourth or 

fifth month of follow up, diastolic pressures of all subjects were 

reduced from pretreatment levels. Diastolic pressures of twelve of the 

subjects had declined to between 84 and 90 mm Hg at that point in time. 

Since these levels are below the cut-off for "mild hypertension,," and 

since antihypertensive medications are not usually increased, or 

initially prescribed, at levels of 90 mm Hg or less, decreases in blood 

pressure were, for many subjects in this study, clinically as well as 

statistically significant. How that result compares with other studies 

is not clear. 

Several earlier studies have demonstrated achievement of group 

means within near-normal limits, but "outliers," individual blood 

pressure readings which represent extreme deviations from the mean, can 

influence group results in either direction, yielding conclusions which 

may be misleading. Analysis of variance techniques may obscure more 

meaningful results which could be described in clinical terms, by 
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enumeration of individual success and failure rates within groups. We 

need to supplement group comparisons with information about 

individuals. Closer examination of differences between individuals who 

succeed and those who do not may, in the long run, be more fruitful in 

development of understanding the complex processes involved in 

hypertension. 

Practice of Relaxation/Meditation 

Substantial adherence to instructions for daily practice of 

relaxation/meditation techniques was reported throughout this study, 

though practice times for some subjects declined slightly over time. 

No negative side effects of the practice of meditation were observed 

throughout the year of follow up. 

No correlation was found, however, between changes in blood 

pressure and number of practice times per month. If 

relaxation/meditation is, in fact, responsible for reductions in blood 

pressure, frequency of formal practice of these techniques does not 

appear to be the critical factor in such reductions. Perhaps simply 

learning how to relax, and then extending relaxation to daily life 

situations is the more specific determinant of reductions in blood 

pressure. This possibility could be tested in a future study in which 

one group would not be asked to practice daily, while another group was 

encouraged to practice twice a day for twenty minutes each time. 
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Follow Up Procedures 

Increases in blood pressure have been observed during follow up 

(Taylor et al., 1977) when no treatment procedures were used subsequent 

to initial training periods. Follow up procedures in the present 

investigation differed from those of earlier studies in that subjects 

were seen once a month not only for measurements but also for on-going 

brief therapy sessions of ten- to thirty-minutes duration. Although 

the greatest decrease in group means occurred wi thin the first two 

months, from pre- to post-treatment, means continued to decrease 

incrementally throughout follow up, suggesting that treatment gains can 

be maintained and improved by continuing treatment during follow up. 

Magnitude of Blood Pressure Reductions 

In the present study, the mean decrease in blood pressure in 

relaxation/meditation groups was 9.7 mm Hg systolic and 5.3 mm Hg 

diastolic, at five-month follow up. These reductions, though statisti

cally significant, were smaller than those reported in previous 

investigations (Bali, 1979; Crowther, 1983; and Patel, 1975b) at 

six-month follow up. Although systolic means in the present study 

attained levels lower than those in other studies, diastolic means in 

this study remained above 90 mm Hg, which was higher than in other 

studies. Explanations for differences in magnitude of change could 

include therapist, treatment, and subject differences, as well as 

differences in pretreatment blood pressure levels, and differences in 

time from an historical perspective. 
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Brauer et al. (1979) have already demonstrated differences in 

resul ts based on level of therapist experience. Replication of that 

aspect of their study could be useful in clarifying differences in 

results from one study to another. 

The relaxation/meditation program used in the present study may 

be less effective than previously used training programs. One way in 

which such training has differed is in length of the initial training 

period. The training phase in the present study was only six weeks. 

This could, in future, be compared with a longer training period. 

The combined relaxation/meditation program used in the present 

study may be less effective than specific components of the program 

tailored to fit individual needs. Future research could be designed to 

compare a group offered the whole program with a group in which 

treatments are matched to modes in which individual subjects experience 

anxiety (cognitive, somatic, or both). 

Most previous studies have been done with hypertensive subjects 

who were not suffering from any other known medical illness. Because 

it is now common medical practice to prescribe or increase medications 

for patients with diastolic pressures over 90 mm Hg, subjects for the 

present study were not easily found, and those recruited were not 

necessarily free of other medical complications. The experiment 

described in this report was conducted with a complex, heterogeneous, 

clinical population, half of whom were not free of other medical 

problems. That statistically significant decreases in blood pressure 
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were achieved by non pharmacologic means, even in this clinical 

population, may be of interest to other workers in the field. 

Pretreatment blood pressure levels in earlier studies (Bali, 

1979; Crowther, 1983; and Patel, 1975b) have been higher than in the 

present study. Pretreatment means in this study were only 145.3/97.5 

mm Hg, which may have allowed for less impressive decreases than have 

been reported when medications were not prescribed for mild 

hypertension. 

Time could also have been a factor in lesser reductions in 

blood pressure, from another perspective. This experiment was 

conducted at a time of historically high unemployment and of social 

security cut-offs which, directly or indirectly, affected many of the 

participants, and caused general apprehension and stress. As noted 

earlier, stress in this study was associated with higher mean blood 

pressures. This will be elaborated in more detail later in this paper. 

Because any patient who is presently showing diastolic pressure 

over 90 mm Hg is now vulnerable to being started on medications, these 

are no longer good candidates for behavioral research. To avoid this 

problem, and to avoid the alternative of taking patients off medica

tions to participate in non-pharmacologic studies in hypertension, only 

one population is now left from which to recruit, and that is the 

borderline group, which consistently shows diastolic pressures between 

80 and 90 mm Hg. Although this may be a difficult group in which to 

show statistically significant change, because of the narrow range for 

change, it could prove to be an easy population i.n which to show 
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differences between groups in frequency of medication initiation. It 

may be, too, that behavioral techniques will be most useful as 

preventive measures. 

Anxiety 

In the present study, the educational group demonstrated 

consistently lower scores on both anxiety measures than either 

relaxation/meditation group. For Trait Anxiety the difference was 

statistically significant. Since these group differences existed prior 

to treatment, and since group assignments were made on a random basis, 

group differences must be attributed to chance. 

Davidson and Schwartz (1976) suggested that only those 

indi viduals who are experiencing low anxiety in both cognitive and 

somatic modes at any point in time would find meditation relaxing. If 

that is so, the random assignment of subjects in the present study 

resulted in the most likely candidates for meditation techniques being 

assigned to the wrong training group. This may have attenuated 

differences between groups in this study. 

Trait Anxiety scores, although differing among individuals and 

groups, were stable over time. The stability of Trait Anxiety over 

time was expected and tends to validate the concept of Trait Anxiety as 

an enduring characteristic of the way the individual describes 

her/himself. 

Computer analysis of mean scores on State Anxiety suggested an 

increase over time in all groups. A closer examination of the data 

revealed a dramatic increase in State Anxiety at post-treatment, which 
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then declined through the fifth month of follow up, but still remained 

above pre-treatment levels. The increase in State Anxiety was 

unexpected, since many previous studies (Bali, 1979; Blackwell, 1976; 

Crowther, 1983) have shown decreases in both blood pressure and anxiety 

levels with relaxation or meditation training. Not only was the 

hypothesis that anxiety would decrease with training not confirmed in 

this study, but the opposite effect was shown. Several possible 

explanations for this finding are offered. 

One reason for increases in State Anxiety may simply have been 

irritation with the frequency of administration of that instrument. 

Presentation of the paper-and-pencil test often elicited complaints 

from participants. A related explanation might be that increases in 

self-reported anxiety were a result of reactivity to the repetitive 

administration of the State-Trait Anxiety Scale. 

A third possibility is that increases in self-reported anxiety 

reflected increased awareness of anxiety (rather than increased anxiety 

per se) as a result of the treatments. Expanded awareness of anxiety 

was intentional in relaxation/meditation groups, where recognizing 

tension was prerequisite to relaxing in stressful situations throughout 

the day. Al though increased a\\areness of anxiety was not intended in 

the education/cognition group, the interest of that group in ways to 

deal with stress may also have led to expanded awareness of anxiety. 

If, for whatever reasons, the increase in scores of State Anxiety 

reflected heightened awareness of physical and emotional tension, then 
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the treatments may have been responsible for both decreases in blood 

pressure and increases in scores of State Anxiety. 

Another explanation for the increase in State Anxiety in the 

present study is that scores on that instrument reflected life stress. 

Subsequent to pre-treatment measurement of anxiety, some of the 

subjects were threatened with job loss, and some lost jobs and were 

unable to find work. One subject was among the 400,000 who were 

abruptly dropped from supplemental social security rolls. Four of the 

subjects were college students and parents, some of whom were 

attempting to work while carrying a class load, and all of 'vhom were 

under increasing environmental stress toward the end of the semester 

and the holidays. 

Measurement of anxiety presents major problems for research. 

Schwartz et al. (1978) noted that anxiety questionnaires usually 

provide a single global score reflecting an unknown mixture of 

different forms of anxiety. Suggesting that systematic assessment of 

anxiety is necessary to specify the mode in which unwanted behavior is 

occurring, in order to determine which techniques would be most 

effective in reducing anxiety for a given individual, they describe a 

dual component anxiety scale \· .. hich separately assesses cognitive and 

somatic trait anxiety, with equal numbers of questions relating to each 

category. 

Although use of this instrument should be helpful, and 

certainly deserves testing, the subjective nature of self-report 

measures still complicates measurement of anxiety. Use of a single 
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subjective measure of anxiety tells us only how the person sees 

him/herself, or how she/he prefers to be seen. Besides the tendency 

for some individuals to respond in socially desirable ways, others may 

deny or repress feelings, being unaware of their emotions on either 

cognitive or somatic levels, or both. 

hysteria, exaggerating responses. 

Still others may tend toward 

A paper-and-pencil test is, by definition, a cognitive measure. 

It requires reading, interpretation, evaluation, thought, and writing, 

all of which are cognitive processes. Al though questions on such an 

instrument may refer to two types of anxiety, cognitive and somatic, 

responses come from individual cognitions based on idiosyncratic 

perceptual processes. Before we can meaningfully measure anxiety, 

before we can compare anxiety across individuals, we will need a 

clearer definition of anxiety, more in-depth personality assessments, 

and behavioral observations, to adjust for scores on self-report 

measures. 

Anxiety and Blood Pressure 

In this study of twenty subjects followed for seven months, 

with the paper-and-pencil anxiety scales administered only minutes 

before blood pressure was measured on each occasion, no correlation was 

found between anxiety and blood pressure. This finding is in line with 

those of Bali (1979) and Crowther (1983), both of whom reported finding 

no relationship between anxiety and blood pressure, even though mean 

decreases in both types of measures were found in those studies. 
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Because anxiety measures are subjective, while blood pressures 

are objective, correlations between these measures were also computed 

on an individual basis in this study. Again, no pattern of 

relationships between anxiety and blood pressure was revealed. Degree 

of relationship varied among individuals from -0.62 to +0.89. For 

seven of the subjects, State Anxiety was negatively related to both 

systolic and diastolic blood pressure; for another seven, anxiety was 

either positively correlated with systolic and negatively correlated 

with diastolic blood pressure, or vice versa; for only six subjects was 

State Anxiety positively associated with both blood pressure readings. 

Although there may be no relationship between anxiety and blood 

pressure across individuals or groups, the problem may be in the level 

of analysis. While correlations between these variables may be 

meaningless at the group level, intra-individual patterns may be 

consistent over time. It may be that one individual will show 

consistent positive correlations between anxiety and one or both blood 

pressure measures, while other individuals exhibit no such congruence 

in relationships between somatic and cognitive aspects of emotional 

functioning. 

Individual differences suggest intriguing possibilities for 

future research. Long-term observational and correlational studies of 

individuals, for example examining relationships among behavior, 

anxiety, blood pressure (or other physiological measures), and social 

and environmental events, might add to our understanding of human 

functioning. 
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Life Stress 

State Anxiety and both blood pressure measures were shown in 

this study to be related to life stress, a factor which has not 

previously been included in longitudinal studies in this area. Means 

of these three dependent variables were all higher at times when 

subjects reported being under stress than at times when they reported 

being under no stress. Statistically significant differences were 

found in blood pressures under the two conditions. Stress accounted 

for 30 percent of the variance in diastolic pressure and for 13 percent 

of the variance in systolic pressure. For State Anxiety the 

differences approached but did not reach significance. It would 

appear, from these results, that self-perceived life stress is an 

important variable which is positively related to both blood pressure 

and anxiety, and should, in future, be included in long-term studies of 

hypertension. 

No formal measure of stress was used in this study. The 

occurrence or non-occurrence of a stressful event was taken from the 

Measures of Change which subjects returned each month, and from verbal 

reports during training and follow up sessions. Some method of 

quantifying stress is needed. Since existing scales are limited in 

content, and present methods of scoring not appropriate to every 

individual, open-ended questions about stressful events and subjective 

estimates of degree of felt stress, on a scale of one to one hundred 

(Rahe and Arthur, 1978) might be most appropriate at this pOint in 

time. 
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Events described by subjects in the present research as 

stressful fell into two broad classes: (1) internal, and (2) environ

mental. Internal stressors were biological (physiologic-somatic), 

relating to illness or pain. Environmental events perceived as 

stressful could be classified into three levels: (1) the immediate 

social (interpersonal) level, (2) the community level (loss of job), 

and (3) the national level (nationwide unemployment). 

Many of the stressful situations brought up in group 

discussions in this study were within the social-interpersonal level. 

For example, "How do you keep your blood pressure down when your 

mother-in-law does this?" or "your boss does that?" Treatments offered 

in response to such questions remained within either the cognitive 

(educational) or the mainly somatic (relaxation/meditation) frameworks 

originally proposed for this study, but it was evident that training in 

social skills (assertiveness) would have been helpful to these 

individuals in interactions with others. Whether it would help to 

control blood pressure is another intriguing question for future 

research. 

Swisher (1980) described the need to broaden the bio-medical 

model to a biopsychosocial model (Engel, 1980). Swisher emphasized 

that a person is not a closed system, that a human being is not 

reducible to a series of interacting biological systems which can be 

totally described in physicochemical terms. 

The present research suggests the extension of possible 

determinants of high blood pressure into higher levels of systemic 
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influence, social, community, and national environmental stressors. 

Replication of these findings, of course, is called for. Since in the 

present study, blood pressure levels and measurements of anxiety and 

stress may all have been confounded with the treatments, a long-term 

observational study would seem a better place to start. 

Uncontrolled Variables 

Numerous uncontrolled variables have not been considered in the 

present study, nor in many prior studies of relaxation or meditation 

for reduction of blood pressures. In relaxation/meditation groups, for 

example, no measurement of muscle tension was taken during training in 

relaxation, and no physiological measurements were taken during the 

practice of meditation. No measurement of rational restructuring, to 

ascertain cognitive change, was included in the design of this 

experiment. We therefore have no assurance that reductions in blood 

pressure over time were specifically related to the treatments. 

Although the education/cognition group was asked, especially 

during the six-week training period, to cut down on salt intake, to 

reduce caloric intake (if overweight), to increase exercise, and to 

take medications as prescribed, no measurement of compliance with these 

suggestions was included in this study either. Questions about changes 

in behavior were included in the Measure of Change returned by all 

subjects at each session, but these do not provide quantifiable data 

for analysis. 

Since public service announcements on television were urging 

hypertensives, at the time of this research project, to take their 
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medications "for the loved ones" in their lives, and since questions 

about diet and exercise also came up for discussion in the 

relaxation/meditation groups, it is possible that all groups changed 

equally, if at all, in respect to diet, exercise, and compliance with 

medical regimen. We cannot be certain of that. Body weight, urine 

sodium content, pill counts for compliance with medical regimen, and 

self-monitor charts for exercise, are all measurements which must be 

included in future research in behavioral treatments for hypertension, 

if we hope to specify the mechanism(s) responsible for reductions in 

blood pressure over time. 

Conclusion 

Results of the present .study tend to support those of previous 

studies of relaxation and meditation treatments for hypertension. 

Reductions in blood pressure over time, while of small magnitude, were 

statistically, and for many subjects clinically, significant. In this 

study, reductions in blood pressure, however, were no greater for 

relaxation/meditation groups than for some members of an 

education/cognition group. No conclusions, therefore, can be drawn in 

regard to the specific agent(s) of change. 

Although numerous effects not specific to the treatments have 

not been ruled out, and although these ambiguous results might suggest 

that relaxation/meditation training was no better than education in 

reducing blood pressure, results of this experiment could also suggest 

that a cognitive and a somatic treatment were equally effective in 

lowering blood pressure in hypertensive patients. The latter 
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interpretation lends support to a mUlti-process theory (Davidson and 

Schwartz, 1976), which suggests that all treatments have mUltiple 

effects. A cognitive change which lessens the impact of environmental 

stress, may indirectly lower blood pressure. 

The magnitude of reductions in blood pressure in this, as in 

previous studies, was not great. To increase the power of present 

behavioral treatments, we must begin to systematically assess the modes 

in which individuals experience anxiety (cogni ti ve, somatic, or both) 

to determine which treatment, or combination of treatments, will be 

most effective for each individual. That would appear to be the next 

logical step in research in behavioral treatments for hypertension. 

Beyond specificity of treatments, however, little progress will 

be made in understanding the multiple causes of hypertension, or mul

tiple effects of treatments, without more carefully designed studies. 

This will require a cooperati ve interdisciplinary team approach to 

research in hypertension. Such teams should minimally include 

physicians, clinical and physiological psychologists, and biochemists. 

Perhaps most importantly, research in behavioral treatment of 

hypertension has provided a prototype for future psychological research 

in general. The addition of physiological measurements to assessment 

of human functioning in a clinical context has raised infinite numbers 

of questions regarding relationships not only between cognitive and 

somatic functioning within individuals, but between these intra

individual systems and individual behaviors, and between the individual 
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and the many levels of environmental systems of which the individual is 

part. 
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You have been invited to participate in a study of training 
programs for veterans with mild or borderline hypertension. The 
purpose of this study will be to compare effects of various training 
programs on the blood pressure of hypertensive patients. Each of the 
programs to be used in this study has previously been shown to be 
helpful to many people. 

Participation in this study is voluntary. While participating 
in this program, you will be expected to continue to maintain regular 
appointments either in the V.A. clinics you now attend or with your 
private physician. Any changes in your medication, diet, or frequency 
of visits will be at the discretion of your physician. You will be 
expected to comply with all medical regimen. Non-drug treatments 
offered in this study are supplemental to, and do not replace, on-going 
medical care. 

Participants in this research will be veterans with mildly 
elevated blood pressures, who either are not presently on medications 
for hypertension or have been stabilized on a drug regimen for six 
months or more. Patients on certain medications for treatment of 
chronic pulmonary disease will be excluded because of the effects of 
these drugs on blood pressure. Volunteers who are not permanent 
residents of the Tucson area will also be excluded, since this research 
will extend a full year. 

This project will be conducted at the Tucson V.A. Medical 
Center, in the Patio Conference Room. A variety of methods for helping 
to control blood pressure will be taught in a few sessions over a 
period of six weeks. Each group will meet once a week for about an 
hour and a half each time. Meetings will also be held a week before 
and a week after training, for measurement of blood pressure and to 
fill out brief questionnaires. One questionnaire requests personal 
information relevant to inclusion in this research, while the other 
requests information about how you feel generally and how you feel at 
the time. All information given will be held strictly confidential. 

Participants will be encouraged to practice methods learned in 
this program, at home, between meetings, and to continue this practice 
indefinitely. You will have one appointment each month for up to one 
year, for continuing assessment and measureDent of blood pressure. You 
will be asked to report, on forms you will be given each month, any 
changes you detect in your habits or behavior throughout the year. 

No adverse side-effects have been reported from those who use 
these methods as directed, but should any negative effects result from 
participation in this research, you would receive appropriate treatment 
at the Tucson Veterans Administration Medical Center, if you are 
eligible for care at that institution. 
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There will be no charge for this training. While the benefit 
to you, personally, will be the opportunity to learn methods which may 
help in improving or maintaining you own health and well-being, you 
will, by volunteering, help in adding to scientific understanding of 
the best combination of treatments for millions of Americans who, like 
yourself, have high blood pressure. 

You are free to ask questions now, or at any point during the 
study, and are free to withdraw from the project at any time without 
incurring ill will or changing your status with the Veterans Administra
tion or affecting your medical care. Your identity, and personal 
information about you will be kept confidential. Access to information 
will be limited to the principal investigators and authorized 
representatives of the Psychology Department at the University of 
Arizona. 

You may call Louise Friskey, principal investigator in this 
research project, if you have any questions now or throughout this 
experiment. The phone number is ______ _ 

Subject's Consent 

I have read the above "Subject's Consent." The nature, 
demands, risks, and benefits of the project have been explained to me. 
I understand that I may ask questions and that I am free to withdraw 
from the project at any time without incurring ill will or affecting my 
medical care. I also understand that this consent form will be filed 
in an area designated by the Human Subjects Committee with access 
restricted to the principal investigators or authorized representatives 
of the Psychology Department of the University of Arizona. A copy of 
this consent form is available to me upon request. 

I further understand that should any negative effects result 
from participation in this research, I would receive appropriate 
treatment at the Tucson Veterans Administration Medical Center if I am 
eligible for care at that institution. 

Subject's Signature ____________________________ ___ Date ----------
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PERSONAL INFORMATION QUESTIONNAIRE 

Name -----------------------------------------------------------
Address __________________________________________________________ ___ 

Home phone ------------------- Sex ---------- Race ---------------
Age Birthdate -------------------
Marital Status Social Security # ____________ __ -------------------
Occupation __________________________________________________________ __ 

Business Phone (if permissible to call you at work) 

Education years. ----------
How long have you lived in or near Tucson? __________ years. 

Do you intend to continue to make your home in Tucson for the next 
year? 

How long have you known that you have high blood pressure? __________ __ 

Are you presently under treatment for high blood pressure? 

If so, have you been attending the hypertension clinic of the TVAMC? 

Are you under care in some other clinic of the TVAMC? 

Are you under the care of a physician outside the TVAMC? ________ _ 

Are you taking medication(s) for hypertension? 

If so, what medication(s) are you on? __________________________ __ 

For how long have you been on medication(s) for high blood 

pressure? _______________ years. 

What have you been doing to help control your blood pressure? 
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Have you previously had any training in methods to help control blood 

pressure? Please describe the training, briefly ________ _ 

Are you presently being treated for any other disease? ______________ ___ 

If so, what disease(s) are you being treated for? 

Are you on medications for any disease other than hypertension? 

Are you on medications for chronic lung disease? ____________________ ___ 

If accepted in this program, will you be willing to attend meetings of 

one hour, once a week for the next seven weeks, and once a month for 

ten more months? ---------- Will you be willing to practice what you 

learn in these meetings, at home, on a daily basis? --------------------
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STATE ANXIETY INVENTORY 

Developed by C. D. Spielberger, R. L. Gorsuch and R. Lushene 

STAI FORM X-I 

NA~lli __________________________ ___ DATE _________________ _ 

DIRECTIONS: A number of statements which people have used to describe 
themselves are given below. Read each statement and then blacken in 
the appropriate circle to the right of the statement to indicate how 

, you feel right now, that is, at this moment. There are no right or 
wrong answers. Do not spend too much time on anyone statement but 
give the answer which seems to describe your present feelings best. 

1. I feel calm ................ . 

2. I feel secure .....••........ 

3. I am tense ................. . 

4. I am regretful. ............ . 

5. I feel at ease ............. . 

6. I feel upset ......•......... 

7. I am presently worrying 
over possible misfortunes ... 

8. I feel rested ......•........ 

9. I feel anxious .............• 

10. I feel comfortable ......... . 

11. I feel self-confident ...... . 

12. I feel nervous .....•........ 

13. I am jittery .........•...... 

14. I feel "high strung" .•...... 

15. I am relaxed ......•.•....•.. 

Not At 
All 

Q) 

CD 

cr· 
Q) 

Moder
Somewhat ately So 

(£:, 

(2;, 

Very 
Much So 

@ 

@ 

@ 
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16. I feel content .. ....•....... CD G a @ 

17. I am worried ........•. ...•.. eD a cr' @ 

18. I feel over-excited and 
"rattled" .......•...•..•.••. CD ~ 0 1 @ 

19. I feel joyful .......•..•.... CD (£) OJ @ 

20. I feel pleasant .....•......• CD ~ OJ @ 

COPYRIGHT CONSULTING PSYCHOLOGISTS PRESS 
577 College Avenue, Palo Alto, California 94306 
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NAME __________________________ _ DATE _________ _ 

DIRECTIONS: A number of statements which people have used to describe 
themselves are given below. Read each statement and then blacken in 
the appropriate circle to the right of the statement to indicate how 
you generally feel. There are no right or wrong answers. Do not spend 
too much time on anyone statement but give the answer which seems to 
describe how you generally feel. 

21. I feel pleasant. •.•.•...•... 

22. I tire quickly ...••••..•...• 

23. I feel like crying ..•....... 

24. I wish I could be as happy 
as others seem to be ••.••... 

25. I am losing out on things 
because I can't make up my .. 
mind soon enough 

26. I feel rested •...•...•...... 

27. I am calm, cool, and 
collected .•....•.....•...•.. 

28. I feel that difficulties 
are piling up so that I ..... 
cannot overcome them 

29. I worry too much over 
something that really •.•.... 
doesn't matter 

30. I am happy •.••••••••••.•..•. 

31. I am inclined to take 
things hard .•.•..•...•..•..• 

32. I lack self-confidence ••.•.. 

33. I feel secure ..•.•.........• 

34. I try to avoid facing a 
crisis or difficulty •....... 

Almost 
Never Sometimes Other 

CD 

el' 

(j) 

ell 

Almost 
Always 

@ 

@ 

® 

® 

~I 



35. 

36. 

37. 

38. 

39. 

40. 

I feel blue ................. (] (2' (31 @' 

I am content ..•.......•..... CD C1 (j @ 

Some unimportant thought 
runs through my mind and •..• (j) (2, 
bothers me 

I take disappointments so 
keenly that I can't put •...• 
them out of my mind 

I am a steady person ...•.... CD (Z, C' 

I get in a state of turmoil 
as I think over my recent ... m CZ! @o 
concerns and interests 

Copyright 1968 by Charles D. Spielberger. Reproduction of this 
test or any portion thereof by any process without written 

permission of the Publisher is prohibited. 
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MEASURES OF CHANGE 

SINCE OUR LAST MEETING: 

1. Have any changes been made in medication prescribed for you by your 

physician? If yes, please describe briefly ________ __ 

Has there been any change in the way you have been taking your 

medication? If yes, please describe briefly ________ _ 

2. Have you made any changes in your life style? For example: 

A. Have you changed your dietary habits? ________ __ If yes, 

please describe briefly ______________________________________ __ 

B. Have you changed your daily exercise program? If 

yes, in what way have you changed? __________________________ ___ 

C. Have you changed the way you deal with stress in your daily 

life? ---------- If yes, please describe briefly __________ _ 

3. Have you experienced any major changes in your life since our last 

meeting? (examples: marriage, births, deaths, job change, change 

in place of residence) If yes, please describe 

briefly ________________________________________________________ __ 

Have you had any physical complaints or illnesses? ________ __ If 

yes, please describe briefly ____________________________________ ___ 



106 

Have you been under any unusual stress either at home, work or in 

your social life? ----- If yes, please describe ------

4. Have you noticed any changes in the way you feel? ____ _ If 

yes, please describe briefly ________________________ ___ 

Please place an X in the space following each statement below that 

best describes you. 

A. Are you feeling More Relaxed ___ , About the Same ___ , or 

Less Relaxed ? 

B. Are you sleeping Better , The Same , or Less Than ---- -----
Before ? 

C. Are you enjoying other people More ____ , The Same ____ , or 

L~ss ___ ? 

Your Name ------------------------
Date ___________ __ 

If you have any problems or questions in regard to this program, 
please call Louise Friskey, __ -__ . 
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SELF-MONITOR CHART 

Name -------------------------------
DAY DATE TIME 1 TIME 2 Total Time # of Times 

Please fill in this chart every day. Use the top line to record your 
practice the first day, the second line the next day, etc. 
Day = the day of the week, Mon., Tues., Wed., Thurs., Fri., Sat., or 
Sunday 
Date write the month and day of the month that you practiced 
Time 1 = The first time you practiced that day, write number of minutes 
Time 2 = Second time you practiced in that day, write number of minutes 
Total Time = Time 1 plus Time 2 (This should never exceed 40 minutes 
per day). 
# of times = 0, 1, or 2 times each day 
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Your next meeting will be at in room ---------------- ---------
Please return this form next time we meet. 

If you have any problems or questions you can call me at 



APPENDIX G 

SCHEDULE OF TRAINING 

110 



111 

SCHEDULE OF TRAINING 

GROUP I GROUP II GROUP III 
\.JEEK EDUCATION GROUP 3 TREATMENT GROUP 6 TREATMENT GROUP 

1 Lecture 1 Relaxation (PMR) Relaxation (PMR) 

2 Lecture 2 Meditation A 

3 Lecture 3 Meditation ABCD Meditation B 

4 Lecture 4 Meditation C 

5 Lecture 5 Meditation (Phil.) Meditation D 

6 Lecture 6 Meditation (Phi.l.) 

Program of treatment by group number for each of the six weeks of the 
training phase of this experiment. 
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TRAINING PROGRAM, GROUP I 

Session I: Hypertension Information Program~~ 

You have been chosen to participate in a special program for 
hypertension. The purpose of this program is to provide you with 
information about this disease, so you will understand more about it 
and will learn ways to help you control it. 

You will come in once a week for the next six weeks for 
information on hypertension and methods of control. On alternate weeks 
your blood pressure will be measured and recorded before our meeting. 
You will need to be sure to be here on time especially on those days to 
assure time for our program. 

You have been told that you have hypertension. What does that 
mean? Hypertension means high blood pressure. It is a disease in 
which the pressure in the blood vessels is increased above normal. 

Blood circulates through our bodies in a set of vessels, or 
tubes, called arteries, veins, and capillaries. Blood pressure is the 
force with which blood pushes against the walls of the arteries. One 
factor determining this force is the size of the arteries. They can 
change in size according to the needs of your body. These size changes 
are regulated by a system of hormones, chemicals, and certain nerve 
cells which try to keep the pressure steady. 

The narrower your arteries, the harder your heart must work to 
move the same amount of blood to all of the parts of your body. When 
you are resting or lying down, when you are calm and relaxed, your 
arteries widen and your blood pressure is lower. When you are tense, 
angry, or anxious, your arteries narrow and your blood pressure is 
higher. 

We could compare this to squeezing a hose with water running 
through it. Pressure builds up behind the squeeze. If you turn the 
faucet on more, the pressure becomes higher. In your body, both of 
these thi ngs can happen: The blood vessels may become squeezed or 
narrow, and the heart may pump blood harder than it really needs. 
Hypertension or high blood pressure occurs when there is a constant 
tightening up of the arteries because something has gone wrong with the 
system that regulates their size. 

* Copyright 1978, by Donald George Nessman 

Revised by permission of Donald George Nessman, Ph.D. 
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There are often no symptoms to tell you you have high blood 
pressure. Many people are not aware they have hypertension until they 
happen to have a physical examination and their blood pressure is 
measured and found to be high. 

Severe headaches, of recent orl.gl.n, in one part of the head, 
accompanied by nausea and occurring early in the morning, with 
progressively worsening Vl.Sl.on, can be warning signs. Sometimes you 
feel breathless or have nose bleeds with no apparent cause. If your 
diastolic pressure is above no you may experience dizziness. 
(Fainting, however, is not a symptom of high blood pressure, but of low 
blood pressure.) Such symptoms do not necessarily mean hypertension. 
You can have high blood pressure with no symptoms at all. Ordinarily, 
hypertension has no symptoms in the beginning. Symptoms of 
hypertension usually present themselves when there are life-threatening 
complications. 

Are there any questions so far? 

One out of every ten people has hypertension. Almost 25 
million people in the United States have high blood pressure. Of 
these, only one out of twenty who have hypertension have what is called 
secondary hypertension. Secondary hypertension means the high blood 
pressure is a result of another disease, for example, a problem with 
body chemistry, or a narrowing of arteries in the kidneys. For these 
few people, if this disease is properly treated, through surgery or 
medication, their blood pressure will return to normal. 

For the other nineteen out of twenty people with high blood 
pressure, the cause is unknown. These people have essential hyperten
sion. Their high blood pressure is unexplained. No one knows exactly 
what causes essential hypertension. Heredity may playa part, because 
high blood pressure does tend to run in families. This does not mean 
that everyone in a family will get it. 

Some research suggests that too much salt intake, or too many 
calories in what we eat, may cause high blood pressure, or it may come 
from the body's inability to handle the salt or calories properly. 
Other research suggests that a life style of continual frustration or 
stress can lead to hypertension. At the present time, no one knows 
precisely whether there are one or many causes of hypertension. It 
could be some combination of things. 

No matter what the cause, for most people with hypertension, 
high blood pressure lasts throughout life. It will continue to cause 
damage to the body as long as it is left untreated. and pressure is 
high. There is no known cure for hypertension, but it can be 
controlled by medication. 
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Generally, the medicine prescribed for you relaxes the arteries 
and reduces the over-pumping of your heart. This is like relaxing the 
squeeze in the hose, or turning down the water tap. The result is that 
high blood pressure falls back toward normal, and the harmful effects 
of the high blood pressure are stopped. For your blood pressure to 
stay down, you must continue to take your medicine every day. High 
blood pressure is not an illness for which you can take pills for a 
week or two and have it go away. High blood pressure must be treated 
every day for the rest of your life. 

High blood pressure in its early stages causes no pain, and no 
other symptoms until, if untreated, it causes a block in the blood 
supply to a part of the body, as in a stroke or heart attack. People, 
therefore, often feel healthy when they first develop hypertension, and 
even for a few years after it starts. For this reason, some people are 
careless about taking the medications prescribed for them. 

Another reason some people resist taking their medication is 
that the pills used to treat hypertension cause symptoms in some 
people. They complain that they feel worse after they start taking 
their pills than they did before. Some complain the medication makes 
them urinate frequently. Others say they feel dizzy or light-headed if 
they stand up fast. Some develop heartburn, or feel sleepy, or weak. 
Al though it is important to re port any un usual reac tions to your 
physician, these symptoms probably just show that your medication is 
doing the job it is meant to do. Your body often adjusts to the 
effects of the medication within a few weeks. 

Not everyone develops symptoms when they start on medicine for 
high blood pressure. Most people get used to the medicine in a few 
weeks, and the side-effects go away. t10st of these symptoms are 
annoying but harmless, and indicate the pills are working to lower your 
blood pressure. 

Once your physician has prescribed medication for hypertension, 
it is important that you do not stop taking the medicine or change the 
dosage yourself. Speak to the nurse or doctor about your symptoms and 
let them decide if you need any change, but continue taking your 
medicine as prescribed. The pills can only do their job of reducing 
your blood pressure and protecting your body from permanent damage 
while you are taking them regularly and in the proper dose. 

That is the lecture for this week. Are there any questions? 

I spoke at some length about medication because pills are the 
fastest and most certain way known to control high blood pressure. How 
many of you are now on medication for hypertension? (Discussion.) 
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I mentioned several possible causes of high blood pressure. 
Some of those suggest some ways that people with hypertension may be 
able to assist in controlling their own blood pressure. Can you 
remember what those were? (Salt restriction, lower calories, staying 
calm.) (And taking medication regularly!) 

Next week we will be measuring your blood pressure again, so I 
would appreciate it if you would try to be here a few minutes early. 
Thank you. 

Session 2: Hypertension Information 

You have just had your blood pressure taken. Usually a 
sphygmomanometer is used to measure blood pressure. A sphygmomanometer 
is the cuff, inflater, and meter device the nurse puts on your arm and 
pumps up to stop the flow of blood in your main artery. Air is then 
let out of the cuff. The nurse uses a stethoscope to listen through. 
As the air is let out of the cuff, the cuff loosens, allowing the blood 
to start flowing again. The nurse listens for the first sound of your 
pulse in your arm as the blood flow resumes when the cuff is loosened. 
She watches the meter and listens for the first sounds of your pulse. 
This reading is the systolic pressure. The systolic pressure is the 
higher number in your blood pressure reading, the number that is placed 
above the line in the reading. It is the force of the blood at the 
moment the heart beats, forcing the blood into the arteries. 

The air continues to be let out of the cuff and the nurse 
listens until the thud of your pulse can no longer be heard. This 
reading on the meter is the diastolic pressure. Diastolic pressure is 
the pressure in your arteries when the heart is resting, between beats. 
If your blood pressure reading is in the normal range, it will be 
around 120/80. The 120 stands for the systolic pressure, or pressure 
force when the heart beats. The 80, or lower figure, is the diastolic 
pressure or pressure force when the heart is resting between beats. 

Blood pressure can vary from minute to minute, depending on 
whether you are nervous or upset, or just came walking down the hall 
into the clinic. If normal blood pressure is around 120/80, when does 
blood pressure become hypertension? Usually a reading of over 160/95 
is considered to be high and requiring treatment. If your blood 
pressure is over 160/95, and is left untreated, you run the definite 
risk of occurrence of medical problems. 

Hypertension usually begins to be a problem between the ages of 
30 and 50. Rarely does essential hypertension, of unknown cause, first 
appear after age 50. Men, and most veterans are men, tend to have 
higher blood pressures than women, and thus have hypertension more 
frequently than women. But women may develop hypertension during 
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pregnancy or when taking birth control pills. Also, women over 55 
years of age tend to have higher blood pressures than men of the same 
age. Blacks have higher systolic and diastolic pressures and more 
hypertension on the average than do whites. The death rate from 
hypertension, especially in the 30-50 year age group, is three times 
higher for blacks than for whites. In fact, hypertension is the 
leading cause of death among blacks. 

People with certain body types seem to get hypertension more 
frequently. Short, heavy types, or those who are overweight have high 
blood pressure more often. The higher the weight, the higher the blood 
pressure. By the same token, if weight goes down, so does blood 
pressure. 

Too much salt in the diet can contribute to high blood 
pressure, too. Salt relates to the extracellular fluid volume. The 
sodium in salt is the major determinant of extracellular fluid volume. 
\.Jhen salt intake is decreased, extracellular fluid shrinks and blood 
pressure will go down. This is the same action that anti-hypertensive 
drugs like hydrochlorothiazide have. 

Hypertension, if it is left untreated, can be a very serious 
disease. It affects your body every moment of the day or night, even 
if you can't feel it. On the average, men with untreated high blood 
pressure die 16 years sooner than men without high blood pressure. 
Over half of these men with untreated hypertension have a stroke, a 
heart attack, kidney failure, or die within five years of the time 
their hypertension is discovered. Unfortunately, these things can 
happen without warning. 

Arteries are really quite tough. They may withstand high blood 
pressure for months or even years, but during this time they are 
gradually affected. They may become narrower, harder, scarred. They 
may become brittle and no longer able to change with the blood flow and 
needs of the body. This hardening of the arteries is called arterio
sclerosis. There may also be a build up of fat and cholesterol inside 
the artery walls. These deposits can impede the flow of blood. This 
is called atherosclerosis. 

In either case, eventually the arteries may become so narrow 
that they stop supplying blood to part of the body. All parts of the 
body need blood to perform their jobs. Blood carries the food and the 
oxygen needed for the body to continue working. \.Jhen blood stops 
flowing to an organ, the organ may be damaged beyond repair. 

The heart may be affected in three ways: (1) it may have to 
pump harder to push the blood through the arteries. This causes the 
heart to become enlarged and less effective. (2) If the coronary 
arteries are clogged or narrowed, the heart may not recei ve enough 
blood. The result could be a heart attack. (3) The pressure and 
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stress on the arteries may become so great that the artery balloons, or 
bulges out. This is called an aneurysm. These can burst without 
warning, causing hemorrhage and death. The person with high blood 
pressure has a five times greater chance of heart trouble than those 
with normal blood pressure. 

Two things can also happen in the brain, if you have untreated 
hypertension. (1) The arteries can become clogged or narrowed until 
they stop the flow of blood to the brain. This can cause permanent 
brain damage. (2) The arteries can become weakened and balloon out, 
causing an aneurysm. If this breaks, a cerebrovascular accident may 
occur. This is commonly referred to as a stroke. Strokes can leave 
people unable to walk, move, talk, or think. 

The eyes can also be affected by hypertension. The arteries in 
the retina, at the back of the eyes, are constantly strained by high 
blood pressure. The walls can become swollen and soft, leading to 
hemorrhages in the eyes. 

Hypertension can affect the kidneys, too. The walls of the 
arteries inside the kidneys may thicken progressively. The kidneys 
require a high blood flow. Since the kidneys remove wastes from the 
blood, when there is reduced blood flow, wastes build up in the blood, 
eventually poisoning the whole body. 

These are all problems that result from untreated high blood 
pressure. Over half of the men with hypertension may experience one, 

'or more, such serious medical complications within five years, if their 
hypertension goes untreated. 

For those who faithfully take their blood pressure pills, 
however, the risk of having one of these complications is decreased. 
The risk is three times greater if no medication is taken. The 
medications work extremely well, but only if you take them as 
prescribed. You must take your medicine daily if you hope to control 
your blood pressure. The pills do no good if left in the bottle. 

All of you are in this group because you show mild elevations 
in blood pressure, over 90 diastolic. You mayor may not have been 
placed on medications by your physicians. If medications have been 
prescribed for you, you can see now why it is so important to take them 
as directed. It is important for everyone of you to be under the 
observaLion of a physician and to have regular check-ups. 

In the meanwhile there are some other things you can be doing 
to help keep your pressure down. What other things can you do? (Open 
discussion.) What are you going to do starting now? 
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For the purpose of our experiment here, any change in your 
medications should be brought to my attention. Be sure to write in on 
your "Change Measure" if your physician starts you on medication or 
makes any change at all in your medicines, or if you yourself make any 
changes in your eating habits. If there is a change in your blood 
pressure, it will be important to know from where the change is coming. 

O.K. That's it for today. Remember to make and keep appoint
ments with your physician, to take all medications as prescribed, to 
reduce your salt intake, and do what you need to lose weight. We will 
be talking more about that in the next few weeks. 

Session 3: Diuretics, Hydrochlorothiazide 

Today I will be talking about a class of drugs often prescribed 
for treatment of hypertension, called diuretics. Diuretics are often 
called water pills. They act to reduce the amount of salt and water 
present in your body. The principal action of these agents is to 
induce salt and water loss by way of the kidney. The excretion of 
potassium will also be increased. This may create a problem, but I 
will talk about that later. 

One of the most commonly prescribed diuretics is hydrochloro
thiazide. Usually when a thiazide type diuretic is given to a 
hypertensive patient, the following sequence of events occurs: sodium, 
chloride, potassium, and water are excreted in excess of normal for two 
or three days. When you start on hydrochlorothiazide, you can expect 
to have to urinate frequently. The peak excretion occurs on the day 
you start taking the diuretic. Then it gradually falls, so that after 
three or four days, the excretion of sodium returns to the pretreatment 
level, and the excessive urination stops. 

If you should skip taking your diuretic one day, however, the 
level of body fluid will increase that day, and you will again have to 
go through the process of frequent urination. Any time you miss taking 
your pills, you will have to start over. That is one reason that it is 
really important to take your medicine every day. The frequent 
urination when you begin only proves that the drug is working properly, 
and if you stay with your prescribed daily dosage, this should not be a 
problem for long. 

Research has shown that excess salt and water depletion during 
the first two or three days of treatment represents loss of extra
cellular fluid. This is the way the diuretic drug works to decrease or 
lower your blood pressure. It decreases the amount of extracellular 
fluid. One or two quarts of extracellular fluid are excreted in the 
urine. Evidence indicates that this loss is maintained as long as the 
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patient keeps taking hydrochlorothiazide. The fluid loss is reflected 
in a decrease in body weight of several pounds. It is a quick way to 
lose some weight. 

The blood pressure falls during this period of urination, 
suggesting the fall in blood pressure is related to the reduction of 
extracellular and plasma volumes. A reduction in blood pressure does 
not occur until there is excessive urination. That is why the 
urination is a good sign. It shows that the drug is doing what it is 
supposed to do. 

The diuretic dose may vary between individuals. It ranges 
between 25 and 100 milligrams. Some patients, especially the elderly 
may be sensitive to even a small reduction in extracellular and plasma 
volume. Their daily dosage of hydrocholrothiazide may be as low as 25 
milligrams a day. For other patients, as those with kidney failure, 
even large doses may be ineffective. The effective dose of hydrochloro
thiazide depends, in part, on the amount of sodium intake. We take in 
sodium in common table salt, sodium chloride. Sodium intake refers to 
the amount of salt we eat. 

If a patient is adhering to a salt restricted diet, a smaller 
dose of hydrochlorothiazide \Yill be needed. But if he takes a large 
amount of salt each day, the dose of hydrochlorothiazide will have to 
be increased to be effective. The salt in your diet, the salt you eat, 
has the effect of retaining water. It causes your body to hold on to 
more water and therefore to have a larger extracellular fluid content. 
The hydrochlorothiazide works to decrease the amount of water in your 
body. So you can see, if you are taking a lot of salt, the salt will 
be combatting the actions of the hydrochlorothiazide, requiring more 
hydrochlorothiazide to achieve the same effect. This is one reason 
that hypertensive patients are encouraged to decrease the amount of 
salt they eat, to use less salt on their foods, and to eat low-salt 
foods, to avoid such things as canned soups and vegetables and most 
breads, which contain a great deal of salt. If you can decrease the 
amount of sal t you consume and use as seasoning in your food and 
cooking, you will consequently need less medicine to decrease your 
blood pressure. 

Some people do have side-effects from hydrochlorothiazide. One 
of the principal side effects of taking hydrochlorothiazide is a 
problem called hypokalemia, low serum potassium. Hypokalemia occurs in 
one-fourth to one-third of patients who are recelvlng continuous 
dosages of hydrochlorothiazide. Hypokalemia is rarely severe. 
Hypokalemia reflects a depletion of potassium in your body and 
represents a reduction of extracellular concentration of potassium. 
Potassium reduction can cause muscle weakness and cramps. A person 
with hypokalemia may develop severe cramps in the calves of his legs. 
When treated with a potassium supplement, the cramps and weakness tend 
to disappear. 
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Another possible side-effect of taking hydrochlorothiazide is a 
disorder called Hyperuricemia. Hyperuricemia means high serum uric 
acid. Hyperuricemia sometimes leads to gout. Taking hydrochloro
thiazide increases the uric acid of the body. Concentrations of uric 
acid can increase in the joints, especially in the joint of the big 
toe. There may be pain and swelling in that toe. This can be easily 
treated if it occurs. Continue to take your hydrochlorothiazide and 
promptly report any attacks of gout to your physician or clinic. 

Despite these possible side effects, which are easily treated, 
hydrochlorothiazide is a very effective anti-hypertensive medication. 
If your physician has prescribed this treatment, continue to take it 
regularly, but report to him any symptoms you may have. 

That's about it for today. Does anyone have any questions? 
Any comments? 

O.K. Besides recognlzlng that hypertension, even when it has 
no symptoms is a serious disease, and that when a physician prescribes 
medication for high blood pressure, it is important to take your 
medication as prescribed, what other ways can you think of to help 
yourselves? (Salt restriction, foods to avoid.) 

O. K. Try to be here ear ly next week, and be sure to return 
your "Measures of Change." Thank you. 

Session 4: Reserpine 

The objective of this group is to offer you information about 
hypertension and its treatment, with the idea that when people 
understand the disease, they can recognize its seriousness, and take 
the steps necessary to help themselves avoid severe medical 
complications. 

Hypertension is an insidious disease. As we pointed out 
earlier, even though you may feel perfectly fine, and feel no symptoms, 
as long as your blood pressure is high, it is quietly, gradually, 
damaging your body. We presently have no cure for hypertension, but 
high blood pressure can be controlled and its consequences averted. 
There are many things you can do to help yourself: (1) see your 
physician regularly, (2) keep all appointments, (3) take all 
medicatjons as prescribed, (4) cut down on salt intake, (5) lose weight 
through diet and regular exercise, and (6) avoid stress and learn to 
relax. 
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Today we're going to talk about another drug commonly 
prescribed for hypertension, reserpine. If diuretics are given in up 
to maximum doses, and are not effective in bringing your blood pressure 
under control, your physician may prescribe reserpine in addition to 
the diuretic. To be considered under control your diastolic pressure 
should be reduced to below 85. If your blood pressure does not go 
below 85 when you have been taking diuretics, the doctor may add 
reserpine to your medications. 

Reserpine works differently than diuretics, and is usually 
prescribed in conjunction with a diuretic. You would take both 
reserpine and hydrochlorothiazide, for example, every day. The combi
nation has proven very effective. If blood pressure remains high 
despi te faithful use of diuretics, the addition of reserpine will 
usually bring the hypertension under control and keep it under control. 

Again, however, some people react to this drug with 
side-effects. Some people tend to show signs of emotional depression 
when taking reserpine. This occurs more commonly in people who strive 
for high levels of intellectual, economic, and social accomplishment. 
It is unusual for such depression to occur in people who work primarily 
with their hands. 

Knowing the possible side-effects of the drug could help you 
recognize the symptom. As with any drug, always report unusual 
symptoms to your clinic or physician immediately. For the majority of 
hypertensive patients, reserpine in moderate doses is a safe and 
effecti ve antihypertensive agent. The hydrochlorothiazide!reserpine 
combination, given once or twice a day, is effective for most patients. 

Both the anti-hypertensive effect and the depressive 
side-effects of reserpine are due to the fact that reserpine acts to 
deplete catecholamines in the nervous system. The reserpine acts on 
what is called the sympathetic nervous system. The sympathetic nervous 
system is usually responsive to emotional reactions such as fear and 
anger. The reserpine has a tranquilizing effect, which may account for 
lowering the blood pressure. For some people, the mood induced by 
reserpine is a pleasant one. 

There are other possible side-effects of reserpine. Some 
people experience nasal stuffiness. This would be most troublesome at 
night, so some patients may require nose drops to help them breathe 
more comfortably at night. 

While reserpine in large doses would increase gastric acidity, 
the risk with general maintenance doses is negligible. This drug 
should not be used in the presence of an active or bleeding ulcer, 
though. 
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Some people complain of fatigue when taking reserpine. It has 
a general tranquilizing effect, an effect of slowing the system down. 
This may be related to the lowering of the blood pressure, and the 
person will adjust to it in time. If associated with depression, 
however, some other drug regimen may be required. 

Occasional individuals react to reserpine with an increase in 
frequency of bowel movements. This is a minor inconvenience compared 
with the importance of controlling blood pressure. 

Reserpine added to other drugs will sometimes work even with 
severe hypertension. It generally has a calming effect on the body. 
If your physician has prescribed or should in future prescribe this 
drug for you, be aware of the possible Side-effects, and report any 
symptoms to your physician or clinic, but continue to take your 
medications until told otherwise. When diuretics alone will not do the 
job, reserpine will often lower blood pressure, and that is most 
important. 

O.K. That's the lecture for tonight. Any questions? 

How many of you are taking medication for hypertension right 
now? How many are taking reserpine? (Open discussion) 

I would like to know what you are getting from these talks. 
What do you remember? What stands out in your mind as most important? 

Session 5: Propranolol and Hydralazine 

If blood pressure remains high, even though the person is 
taking hydrochlorothiazide, or hydrochlorothiazide plus reserpine, the 
drug propranolol may be added to the drug regimen. Propranolol is 
initially given in dosages of 40 milligrams twice a day. The dosage 
will be doubled every two weeks, until diastolic blood pressure falls 
below 85, or to a maximum of 1 gram of propranolol per day. It may 
take up to six weeks to attain the maximum effect. 

Propranolol acts in the body to rapidly decrease cardiac output 
and to slowly relax the arteries. In other words, the heart does not 
pump as much blood and eventually the resistance in the arteries is 
decreased. Turning down the tap on a hose, and increasing the diameter 
of the hose, reduces the pressure in that hose. Propranolol has a 
similar effect on the heart and arteries. In this way, it lowers blood 
pressure. Propranolol also acts to decrease the heart rate. When the 
heart beats less often, and with less force, blood pressure is 
decreased. 
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Propranolol, however, will not be prescribed for all patients. 
It should not be taken by individuals with uncontrolled heart failure 
or cardiogenic shock, or shock which has come about as a result of a 
heart attack. It also should not be taken by th9se who have an 
obstruction of the airway or diseases such as asthma. Propranolol 
should not be taken, either, by individuals who have a very slow heart 
rate, less than 50 beats per minute. Indi vi duals with certain other 
disturbances of heart rate and rhythm (more than first degree heart 
block) should not take propranolol. 

Medications are prescribed by your physician for specific 
therapeutic purposes, but all drugs affect the body as a whole. In 
addition to the therapeutic effects of lowering blood pressure, 
therefore, side-effects may be elicited by use of propranolol. Keep in 
mind that not everyone develops side-effects. \vhenever you begin to 
take a new drug, it is wise to notice any changes in your physical 
condition and to report these to your physician. 

One of the possible side-effects of propranolol is excessive 
slowing of the heart rate, which can lead to hypotension. Hypotension 
means low blood pressure, as opposed to hypertension which means high 
blood pressure. Other possible side-effects are nausea or diarrhea for 
some people. For individuals who have asthma or other lung problems, 
propranolol could increase these problems. 

Propranolol is similar to reserpine in that it also works to 
block the activity of the sympathetic nervous system. It tends to have 
a calming effect on your body, and on your blood vessels and heart. 
Because of this blocking of the sympathetic or excitatory portion of 
your nervous system, as with reserpine, some people may develop such 
symptoms as fatigue, feelings of listlessness, or even depression. 
Individuals who are diabetic and taking insulin or oral hypoglycemic 
agents must be careful. Propranolol can obscure, or hide, symptoms of 
low blood sugar. 

Propranolol is generally prescribed, as mentioned earlier, when 
hypertension does not respond completely to a diuretic, or to a 
combination of a diuretic plus reserpine. If, after having been on 
propranolol for some time, diastolic blood pressure still remains above 
85, hydralazine may be added to the drug regimen. Hydralazine is given 
to individuals who are taking hydrochlorothiazide, reserpine, and 
propranolol, and are still unable to bring their blood pressure under 
control. 

Hydralazine works in the body to directly relax vascular smooth 
muscles. It relaxes the walls of the arteries, but does not affect the 
veins. It decreases the peripheral resistance, the resistance to the 
flow of blood in the arteries. Hydralazine, if given alone, could 
cause a reflex increase in heart rate and output. In order to prevent 
this reflex, hydralazine is only given in conjunction with propranolol, 
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or with propranolol plus reserpine, which prevent an increase in heart 
rate or cardiac output. Hydrochlorothiazide, reserpine, propranolol 
and hydralazine are a very effective combination. 

One troublesome side-effect of hydralazine is headaches. These 
may be caused by relaxation of the cerebral arteries. If the headaches 
persist, the dosage may have to be reduced, or the drug may have to be 
discontinued. Hydralazine can also increase heart pains in people who 
have angina pectoris. Other possible side-effects are skin rash, 
anemia, or liver problems. These occur rarely, but should be reported 
if they occur. 

In earlier meetings we have discussed the importance of 
controlling blood pressure. To avoid damage to the body, diastolic 
blood pressure must be brought and kept under control, that is under 
85. For some people one drug, a diuretic, will do the job. For 
others, the diuretic plus reserpine will be sufficient, but if blood 
pressure is still uncontrolled, your physician may add propranolol, and 
if necessary, hydralazine, until your blood pressure is at a level 
where it no longer is damaging to your system. 

Are there any questions now? 

Let's review, what are some of the things you can do to assist 
in keeping your blood pressure down? (Follow doctor's orders, take 
medications as prescribed, cut down on salt intake, reduce weight 
through diet and exercise, and learn to deal with stress.) 

Why is it so important to lower your blood pressure if you 
don't even feel badly? 

And what should you do if you have started taking a new medica
tion and notice some uncomfortable changes in yourself? 

Any last questions? O.K. See you next week, same time, same 
place. 

Session 6: -Behavioral Techniques for Controlling Blood Pressure 

We have talked a lot about hypertension and the way medications 
work to reduce blood pressure. Today we will discuss behavioral 
techniques for controlling blood pressure. In previous sessions I have 
mentioned several things you can do, in addition to taking medications 
as prescribed to assist in control of your blood pressure. Among these 
are reducing salt intake, losing \.,eight through diet and exercise, and 
learning to deal with stress in your life. 
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In an earlier meeting we talked about hm" excess salt in the 
diet contributes to the extracellular fluid volume of your blood. When 
salt intake is decreased, extracellular fluid shrinks, and blood 
pressure is reduced. This is the same result you get from taking 
diuretics, so if you reduce the sodium intake, by reducing the amount 
of table salt you consume, you can achieve some control of your own 
blood pressure. 

There are several ways you can reduce sodium intake. First, 
never add salt to foods as they are being cooked. If you do not do the 
cooking at home, ask the person who does the cooking to refrain from 
adding salt to the food before or during cooking. Second, shop 
carefully for groceries. Most canned soups and vegetables contain 
large amounts of salt. Use more fresh vegetables and homemade soups to 
which no salt has been added. Many markets now also have sections of 
shelves containing low-salt canned goods. If you must have canned 
goods, look for these. Third, avoid salty snacks, crackers, chips, 
nuts, popcorn and pretzels, and fourth, never, never add salt to your 
food at the table. Abstaining from the use of salt can lower your 
blood pressure and decrease the need for more medications. 

I also spoke earlier of the correlation between weight and 
blood pressure; the higher the weight, the higher the blood pressure. 
When weight goes down, so does blood pressure. There are many things 
you can do to help you lose weight. 

Eating is a learned habit. As infants lYe learned to eat in 
response to hunger, but in time lYe learned to eat for many other 
reasons. We learned to eat according to the clock, for instance. If 
it is noon, it must be lunch time. Or we learned to eat because we 
liked the taste of food. We may also have learned to eat according to 
our moods. Some people eat because they are sad, or lonesome, 
"nervous," or bored. In other words, we have learned to eat when we 
are not even hungry. 

We eat as a learned habit rather than eating only what our 
bodies require to satisfy hunger and nutritional needs. Much of our 
eating is over-eating which leads to overlYeight. When an overweight 
hypertensive person's weight goes down, their blood pressure often goes 
down, too. For some individuals, with mild hypertension, a weight loss 
can bring blood pressure down to normal. 

Changes in eating behavior can help you decrease the amount of 
food you eat each day, and thus lose weight. One change that is 
helpful is to stretch each meal out to one-half hour or more. It 
generally takes about 20 minutes from the time you begin to eat until 
you begin to feel satisfied. If you eat fast, you can consume a great 
deal of food in 20 minutes. Slow yourself dOlYn. Cut your food into 
very small bites, then chew each bite slowly and thoroughly. Set your 
knife and fork down between bites while chewing. 
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Since we tend to eat most rapidly at the beginning of a meal, 
when we feel most hungry, start with low calorie foods first. It is 
good to start a meal with salads or vegetables which do not contain a 
lot of calories. Try that salad without dressing, dressings contain 
both salt and many calories. Some people find they enjoy their salad 
plain. If you do not, find a low calorie dressing, and use it 
sparingly. Go easy on those foods you know are high in calories; avoid 
fatty meats, gravies, etc. You may want to pick up one of the little 
books, available everywhere, which lists the calorie count of various 
foods, and can give you an idea of which foods contain fewer calories. 

Never eat more than you really need. That last bite may be the 
one that puts more weight on your body. It is a good idea to fill your 
plate at the stove, or in the kitchen, and carry it to the table. A 
table loaded with serving bowls makes second helpings too convenient. 
You want to avoid second helpings. If you wait a few minutes you will 
feel "full." 

Try to prepare, or ask the person who cooks, to prepare only 
enough for one serving. It won't hurt if you end the meal feeling just 
a little hungry. Remember the times you have eaten your fill, and a 
few minutes later felt stuffed and complained, "Oh, why did I eat so 
much?" It takes time for your stomach to signal you are full, and by 
then you may have eaten too much. 

Avoid between meal snacks. If you must snack, stick to raw 
vegetables rather than fattening or salty foods. Raw carrots and 
celery, for example, contain few calories, but can satisfy that craving 
for something to munch on, while providing nutrients rather than the 
empty calories of most snack foods. 

Do not eat while you are reading or watching TV. When you eat, 
only eat. It is easy to lose track of how much you are eating when you 
do not have your mind on what you are doing. There's an old saying, 
"out of sight, out of mind," which can apply to dieting. Although it 
would be best not to keep high calorie "goodies" in the house at all, 
if there are chips, pretzels, cookies, chocolate or other candies 
around the house, make sure they are out of sight. If you don't see 
them, you may forget about them, or at least will not automatically eat 
one every time you pass by. 

Sodas, beer, and whiskey are high in calories. Substitute 
water or low calorie drinks if you are sincere about wanting to lose 
weight. 

Stalling about eating can be helpful. For example, do not eat 
your dessert for lunch or dinner; save that for sometime later. Then 
when you do eat it, you will not have eaten something extra, but just 
put it off a while. You can use various delaying tactics. VJhen you 
have the urge to snack, even though the snack may be raw vegetables or 
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fruit which are nutritious and relatively low in calories, put it off 
just a little while. You might link the snack to some activity. Allow 
yourself to have the treat after you have finished some task, when the 
TV program is over, or after you have read the paper, etc. 

Try not to eat just because you are upset or in a bad mood. 
The danger is that you may eat, not until the hunger is gone, but until 
the mood is gone. You need to eat only when hungry, and only enough to 
satisfy-the hunger. It may be helpful to take a few deep breaths and 
think of something else to do when you are upset. Go for a quick walk, 
make a phone call, or find something to do to distract yourself from 
food. 

Exercise can be indirectly effective in helping you lose weight 
by providing something to do when the urge to eat seems unbearable. 
Instead of eating, keep active. A few calisthenics or stretching 
exercises or a brief walk will help to get your mind off food, and may 
help to firm your muscles at the same time. Tackling some work that 
needs doing can provide both distraction from food and satisfaction in 
some job accomplished. It would take large amounts of vigorous 
exercise to directly take off weight, but exercise is an excellent 
substitute for eating. If you do exercise, use common sense. Get just 
a little more exercise than you do presently. \valk short distances; 
walking is good exercise, and does not have to be strenuous. Whatever 
exercise or sport you choose, start out easy, do it daily, and 
gradually build up the amount of exercise you get. 

Remember there will be plateaus in weight loss. The first few 
pounds usually come off easily, and then you hit a plateau where you 
can't seem to lose that next pound. Expect this and don't let it deter 
you from your purpose. Try to weigh yourself once a day at about the 
same time each day, and keep a record of your daily weight. Seeing it 
in "black and white" sometimes is encouraging. Make good eating habits 
a way of life. Eat the foods that are good for you, and avoid the kind 
of empty calories you get from booze, snack foods, and rich desserts. 

The best way to lose weight is to consume fewer calories per 
day. Set modest goals of a pound or two a week, and watch the pounds 
sradually come off. Remember that as you reduce your weight, you will 
also be reducing your blood pressure. 

I have mentioned stress only briefly. Stress has been related 
to blood pressure and to many medical problems. Stress in life is not 
something that can always be avoided. Things are not always going to 
go the way we want. Although we cannot control the world, or the 
people around us, we can exert some control over the way we react to 
events in our lives. As with eating, many of our reactions are 
learned. Stop and think, the next time you feel angry or upset, that 
your emotional reaction may be damaging to your body. The stress you 
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are feeling may, in part, be stress you are putting on yourself. See 
if you can find ways to make things easier on yourself. 

Are there any questions about anything I ha ve talked about 
tonight? 

Any questions about any of the previous lectures? 

Do you feel as though you have learned some things that will 
help you control your blood pressure now? 

This was our last training session. From now on it is up to 
you. 

We will meet next week for final measurements, and then we will 
meet once a month for the following ten months to see how you are 
doing. Thank you for listening so patiently. See you next week. 
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TRAINING PROGRAM GROUP II AND GROUP III 

Session 1: Progressive Muscle Relaxation 

Relaxation exercises should be done in the quietest room 
available, in a comfortable chair, preferably one with arms. Loosen 
belts, ties, or any clothing that binds. Remove your shoes if you 
wish. You can do that now. Make yourself as comfortable as possible. 
(Pause) 

Remember, never do any exercise that is painful, or puts a 
strain on you. If there is any part of your body for which these 
exercises cause pain, do not do the exercises, just do them lightly, or 
even just imagine doing them. You can focus your attention on each 
area, as we go through the exercises. 

Although it is best to do these exercises with your eyes closed 
to shut out distractions, if it bothers you to have your eyes closed, 
feel free to leave them open, but keep your eyes on one spot on the 
floor. 

This is not hypnosis. The emphasis in these exercises is on 
self-control. YOU are the one who is in charge. Just go along with 
what is comfortable for you. 

Now close your eyes lightly and allow yourself to relax, relax. 
Let ting go of tension. . Just relax. Keep your mind 

alert, but your body relaxed. You don 't want to go to sleep. Just 
very relaxed. 

Now, raise both arms straight out in front of you, palms of 
your hands down toward the floor. Make fists with both hands, tight, 
but not too tight. Notice the tension in your hands, in your fingers, 
the back of your hand; in your lower arm, your upper arm, and your 
shoulders. Notice the tension, then, quickly, release the tension. 
Let your arms drop to a natural, comfortable position, letting go of 
all the tension in your shoulders, arms, and hands. Relaxing your arms 
and hands more and more. Just letting go of the tension. Feeling the 
tension leaving your hands. (Pause) . 

Now, raise your arms out in 
palms up. Make fists and feel the 
tension in your arms and hands. 
notice the difference between tension 
go of a lit tIe more tension in your 
relax just a little bit more. 

front of you again, this time, 
tension. Be aware of all the 

Then quickly relax again, and 
and relaxation in your arms. Let 
arms and hands. You can always 
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This time make fists with both hands, and raise your fists to 
your shoulders. Tense. Tighten the biceps. Feel the tension. Hold 
it, then quickly relax, relax. . . . Let go of all that tension. When 
you relax, you don't have to do anything. Just let go of the tension. 
Letting go farther and farther, more and more relaxed. 

Now shrug your shoulders. Bring your shoulders up toward your 
ears. Hold that. Notice the tension in your shoulders, your arms, 
your neck, front and back. Then relax. Drop your shoulders and let go 
of all that tension. Letting go, and noticing the difference between 
tension and relaxation in your shoulders. Very limp, very 
relaxed. Feeling very calm. 

Take a deep breath. As you inhale, push out on your abdomen, 
so your body fills like a balloon -;i th air. Hold it. Feel the 
tension; then slowly exhale, pushing in with your abdomen, squeezing in 
on your ribs. Slowly squeezing in as you exhale. Then breathe easily, 
naturally, very relaxed. . . . Let's try that again. 

With your lips lightly together, breathing through your nose, 
begin drawing in a deep breath, pushing out on your stomach. Hold it. 
Then slowly squeeze in on your stomach as you exhale, slowly. Keep 
squeezing in, in on your waistline, in on your ribs. Then relax and 
breathe easily, comfortably. Notice your breathing. 

Now squeeze the buttocks. Hold them tight. Notice the 
tension. Then relax and notice the difference. 

Now raise both legs. Point your toes toward your face. Hold 
that position, feel the tension, then relax and let go of all the 
tension in your legs. 

Raise both legs again. This time point the toes down, away 
from you. Notice the tension in your feet, in your shins and thighs. 
Then relax, and be aware of the difference between tension and 
relaxation in your legs. 

Now, very relaxed throughout your body, arms, and legs. Very 
limp allover, like a rag doll, with no bones, very relaxed. Your mind 
is clear, and your body is very relaxed. 

Lower your chin toward your chest. Notice the tension at the 
back of your neck, down the sides of your neck below the ears, under 
the chin, and the front of your neck. Then relax. Let your head 
return to a natural position, letting go of the tension, and feeling 
the difference between tension and relaxation. 

Now ti It your head back, so your face is toward the ceiling. 
Hold that position, notice the tension, then quickly relax and feel the 
difference. Letting go more and more. 
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Turn your head to the right, over your right shoulder. Locate 
the tense spots. Then let go, turning your head back, and relax. 

Turn your head to the left, over the left shoulder. Feel the 
tension in your neck and shoulders, in the clavicle, and then relax. 
Just let go. 

Now the face. Squeeze your whole face up, with the nose at the 
center. Hold it just a minute, then relax. You may be aware of the 
tension melting out of your face. 

Grit your teeth and make a big grin. Stretch that grin from 
ear to ear. Feel the tension, then relax. Letting go more and more. 

Wrinkle your forehead, bringing the top of your scalp forward 
and your eyebrows down. Notice the tension, then relax, relax, very 
relaxed. 

Now raise your eyebrows. 
feel the difference. 

Feel the strain. Then relax, and 

Squeeze your eyes closed a little tighter, not too tight. 
Attend to the tension in the muscles around your eyes and then relax. 
One more time, squeeze your eyes closed a little more, notice the 
tension and then let go. Eyes lightly closed, let ting go of more and 
more tension. 

One more time, squeeze your whole face up, with the nose as the 
center. \.Jrinkle it all around the nose. Notice the tension and then 
relax. As you relax, you may feel the muscles in your face smoothing 
themselves out. Remember, when you relax, you merely let go of 
the tension. 

And now, relax your whole body. Relaxing farther and farther. 
Letting go more and more. You can always relax just a little bit 

more. Very, very relaxed now. 

I will count backward from 4 to 1. 
open your eyes. 4. very calm, 3 . 
feeling refreshed, I ... alert. 

When I get to 2, you can 
• very relaxed, 2 . 

These relaxation exercises should be done regularly, twice a 
day for twenty minutes each time. The best times for most people are 
before breakfast and before supper at night. 
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We will be learning some more passive, meditative exercises 
later, after which you may want to use the muscle tension-relaxation 
exercises occasionally when you feel particularly tight or tense. 

Discipline in doing the exercises will payoff in heightened 
awareness of your own body, and in control of tension. Besides muscle 
tension, you may become more aware of "gut" feelings, or feelings of 
stress within the body. Attend to whatever is going on in your body, 
and let go of tension by simply relaxing that area of your body. 

Besides the twenty-minute practice periods of muscle tension
relaxation exercises, it is important to begin to attend to your body, 
to notice what you feel throughout the day, to be aware of social and 
emotional stressors which elicit responses in your body, and begin to 
practice relaxation all day, every day, wherever you are. Remember, 
when you relax, you merely let go of the tension. Just let it go. 



APPENDIX J 

MEDITATION TECHNIQUES 

135 



136 

CONCENTRATIVE MEDITATION 

With your body straight but relaxed, you body relaxed but your 
mind alert. You will feel more relaxed if your eyes are lightly 
closed. Either stare at a spot on the floor or let your eyes lightly 
close, and listen. Just listen for the sounds inside the room and 
outside the room. Do not play with the sounds. Do not name them. Do 
not think about them. Just listen. Just hear the sounds and let them 
go. If you find your mind wandering, just bring your attention back to 
listening. (4 minutes) 

Just listening is a form of meditation. You may 'choose at 
times to meditate in this way, by concentrating on listening. 

Now focus on your breathing. Become conscious of the process 
of breathing. As you inhale, your body fills with air. Take a deep 
breath, pushing out on your abdomen as you fill with air. Then, slowly 
squeeze out all the air, pushing in with your abdomen, in at the 
waistline, in with your ribs. Take a few deep breaths this way. (4 
breaths) As you breathe you bring in fresh, clean, oxygen into your 
lungs. It travels to all parts of your body, bringing new vitality to 
your whole body. Visualize the fresh oxygen going to your head, to 
your body, to your hands, to your feet. 

With lips tightly closed, breathing comfortably, naturally, but 
deeply, put your mind on your breathing. Follow the air in and out, 
feeling the rhythm of your breathing. Feel your body rise and fall 
with your breathing. (5 breaths) 

Now, each time you exhale, silently count to yourself. Begin 
with one. On the second breath say two, to yourself. On the third 
breath think three. Count ten breaths, and then begin again with one. 
Try to keep your kind on your breathing and on counting from one to 
ten. If you lose count, don I t worry, just start at one again and 
continue counting. If you catch yourself thinking about something 
else, just bring yourself back and resume counting breaths. Very 
passively now, counting as you breathe. (4 minutes) 

Continue attending to your breathing. Very relaxed, very 
comfortable, Instead of counting to ten, just repeat the number one 
every time you breathe out. Think the number one to yourself. Push 
the number one through your head gently as you breathe it out. 
(4 minutes) 

Breathing, so relaxed. Now let go of the numbers. Put your 
attention on one nostril. Keep your attention on one side of your 
nose. Feel the cool air coming in. Feel the warm air going out. Just 
follow the air in and out of that one nostril. (2 minutes) Now try 
the other nostril. If it is clear, keep your at tention on it. If it 



137 

is not clear, continue with your attention on the first nostril. If 
thoughts come, just let them go, and bring your attention back to the 
breath entering and leaving one nostril. Very passive, very relaxed. 
(2 minutes) 

Now I will count backward from 4 to 1. At the count of 2, open 
your eyes. 4. . very relaxed, 3 feeling refreshed, 2 . . . 
eyes open, 1 . . . move and stretch. 
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PHILOSOPHIC MEDITATION 

Allow yourself to relax letting go of all of your 
concerns. . sinking into your chair . . . letting go of all the 
tension in your body . • . relaxing more and more. Lightly close your 
eyes and just relax .•. very comfortable. You want to keep your mind 
alert, but your body relaxed. Lips lightly together, breathing through 
your nose, take a few deep breaths, pushing out on your abdomen as you 
inhale • . . holding the breath . . . then slowly squeezing the breath 
out . squeezing in on your abdomen, in at the waistline, in with 
the ribs. Take a few deep breaths (5 breaths). Pumping air .. 

Continue breathing deeply, deep cleansing breaths 
bringing in fresh oxygen to all parts of your body. On the next 
breath, as you inhale, maybe you can picture the fresh oxygen traveling 
down your legs to your toes, bringing vitality to your legs and feet. 
As you exhale, maybe you can visualize drawing the waste products from 
your feet and legs, up, up, and out. Attention on your feet as you 
inhale, bringing in fresh oxygen ... hold it .•. it's going to your 
feet . slO\"ly squeeze in on your abdomen, drawing the noxious 
wastes from your feet and legs as you exhale. Try that for a few deep 
breaths. 

Continue deep breathing, focusi.ng attention on your arms. As 
you inhale, push out on your abdomen, picture the rush of oxygen to 
your arms and hands. As you squeeze in on your abdomen, visualize 
drawing the waste products from your hands and arms out into the air. 
Practice that. (5 breaths) 

And now to the head. Continue deep breathing, pumping clean 
air to your head as you inhale, drawing noxious wastes from your head 
as you exhale. Squeeze out every bit of waste. Practice that. 
(5 breaths) 

Now attend to the lungs pumping in fresh oxygen to all your 
body, and pushing out the carbon dioxide wastes. Be aware of your 
breathing . . . aware of the gentle pumping, feel the rise and fall of 
your body as you breathe. (5 breaths) 

Now lightly part your lips ... you may want to moisten them a 
little. As you inhale maybe you can feel the cool, fresh air, as it 
crosses your tongue. The cool air in . . • the warm air out across 
your tongue. Breathing, slowly, deeply, pumping fresh air in, noxious 
wastes out, the cool, fresh, oxygen laden air comj ng in across your 
longue, the warm wasle products out. (5 breaths) 

Lightly close your lips, moisten thelil if you wish. Breathing 
easily naturally, keep your attention on the lovely, natural rhythm of 
your breathing. It lightly rocks your body. Your chesl and shoulders 
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rise and fall as you breathe easily, naturally. Feel the rhythm .. 
At the moment of your birth, you drew your first breath, and you have 
been breathing every moment since. • .. Because breathing is always 
there, you hardly notice the lovely rhythm of your breathing. It is a 
natural process. Breathing, feeling the rhythm. • • • We did not have 
to learn to breathe .. it came naturally. Maybe you can feel the 
fresh air come to you, as you breathe. • • • We live to breathe, and 
breathe to live. Every breath brings new life, new energy, new 
vitality to our bodies. Our very life hangs on a thread of air. 
Breathing . . • feeling the rhythm. 

Now, breathing, very relaxed, maybe you can picture yourself in 
a lovely, safe, beautiful, and peaceful place, a clean place with lots 
of greenery. Maybe you can imagine lush, shining green grass, bushes 
with green leaves of different shapes and textures, trees with green 
leaves or needles. The air in this place is fresh and clean, and you 
are breathing the cool, clean air. There may be a stream nearby, with 
cool, clear, fresh water. Maybe you will find a tree near the stream 
and can sit in the shade of the tree, beside the stream. 

Perhaps you will notice the colors around you, the greens, the 
blue of the sky, the fluffy white clouds. There may be blossoms on the 
bushes, or flowers near you on the ground. As you sit under the tree, 
breathing easily, naturally, you might notice the color and texture of 
the tree trunks around you, the sunlight filtering through the lacey 
canopy of the leaves above you. 

There may be birds in the trees, singing to each other, singing 
of their joy in being alive, singing to the world. Maybe you can hear 
them, as you sit under the tree, breathing, breathing. You draw in the 
air filled with the oxygen you need to live. You give off the carbon 
dioxide which is a waste product of your body. Stay with your 
breathing, picturing the oxygen coming in to all your body, and the 
carbon dioxide going out, the cool air coming in, the warm air going 
out. 

The sun touches the leaves of the trees, and the bushes, and 
the grass, creating the chlorophyll which makes them green and alive. 
The trees and plants draw water and nutrients from the earth in which 
they are rooted. Green leaves draw carbon dioxide from the air. 
Through respiration, they give off oxygen into the air. You inhale the 
oxygen you need for life, and exhale the carbon dioxide. The leaves 
take in the carbon dioxide and give off the oxygen. As you breathe, 
you exchange with green living things that which is vital for each of 
you. 

Maybe you can feel the fresh oxygen going to all parts of your 
body as you inhale. Maybe you can visualize the green leaves giving 
off the oxygen you need for life. Perhaps you sense the carbon dioxide 
leaving your body as you exhale. And maybe you can pl.cture the green 
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leaves taking in that waste product of your breathing, giving off in 
exchange the oxygen you need to live. 

Very relaxed, maybe you can be aware of the beauty and 
perfection of this earth on which we live, aware of the air around us, 
the medium in which we l; ve. Breathing, aware of breathing, aware of 
the miracle of life, of the perfect balance of the world in which we 
live. Maybe you can be aware of yourself as a living part of a living 
system. To breathe is to be alive, and to give life. 

Breathing, breathing, aware of the beauty of being alive, and 
being you, aware of the miracle of life. 

Now coming back in your thoughts to this room. Eyes still 
lightly closed, attention on your breathing. Maybe you can feel the 
peace that comes with the rhythm of your breathing. Maybe you feel the 
joy of being alive, and breathing. 

Now take three slow, deep breaths, then open your eyes. 
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PROGRESSIVE MUSCLE RELAXATION HANDOUT 

This week in our training session you learned Progressive 
Muscle Relaxation exercises. This handout reviews important points for 
you to read over at home. Keep it so you can read it over again from 
time to time. 

Relaxation exercises should be done in privacy, in the quietest 
room available. They are best done sitting upright in a firm chair. 
Loosen any clothing that binds. Get comfortable. 

Allow yourself to relax. Once you have more or less memorized 
the order of the exercises, do this with your eyes closed. Do not 
tense muscles which cause discomfort or are painful; just imagine 
tensing those, or do it very lightly, and then relax them. Never tense 
as tight as you possibly can. 

Just tense the muscles, feel the tension, be aware of the feel 
of tension in that part of your body, and then relax. When you relax, 
you do not have to do anything. Just "let go" of the tension. Do each 
of the following exercises once or twice each time you practice. 

Muscle Groups 

1. Arms straight out in front, palms down, make fists, tense them, 
hold it, then relax and feel the difference. 

2. Arms, repeat, palms~. 
3. Arms, fists to shoulders, tighten biceps, then relax. 
4. Shrug shoulders, bring them up to ears. Notice tension. 

Then relax. 
5. Take a deep breath, pushing out on your stomach, filling like a 

balloon. Hold it, then slowly exhale, squeezing in on your 
stomach, pushing out all the air. Then, breathing easily, 
naturally for a few breaths. 

6. Squeeze the buttocks . . . then relax. 
7. Now raise one leg, pointing the toes toward your face . • • then 

relax. 
8. Raise the other leg (repeat). 
9. Raise both legs, pointing toes straight out away from you . . . 

and relax again. 

Each time you tense, notice the tension. When you relax, 
become aware of the difference between tension and relaxation in those 
muscles. 

10. 
11. 
12. 
13. 

Now the head. 
Til t your head 
Turn your head 
Turn your head 

Lower your chin toward your chest .•.. 
back. . . . Relax. 
over your right shoulder. • Relax. 
over your left shoulder. . . . Relax. 

Relax. 



14. 
15. 
16. 
17. 
18. 
19. 
20. 

Now the face. Squeeze your whole face up. . . • 
Grit your teeth. . • . Relax. 
Make a big grin, from ear to ear. Relax. 
Wrinkle your forehead toward the middle. 
Bring your scalp forward, pull eyebrows down .. 
Raise your eyebrows. • • . Relax. 
Close your eyes a little tighter. • Relax. 
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Relax. 

Relax. 
Relax. 

And now relax your whole body. Relax farther and farther. 
Letting go more and more. You can always relax just a little bit more. 

Relaxation exercises should be done regularly for maximum 
benefit. Do them twice a day, every day for 20 minutes, no more and no 
less. It is best to do these exercises before meals. Most people find 
it most convenient to do them before breakfast in the morning and 
before supper in the evening. 

Most important of all, become aware of tension in your body 
throughout the day and learn to relax in all situations. Your daily 
practice will help you to become more and more sensitive to changes in 
your own body. Begin to notice what is going on around you that 
elici ts a response within, and practice relaxation wherever you are. 
Remember, to relax, you just "let go" of the tension. 
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MEDITATION HANDOUT 

The Purpose of Concentrative Meditation 

1. It is restful and relaxing, a way to clear our minds for a brief 
time each day. 

2. It may have an after-effect of opening up awareness, leaving us 
feeling refreshed and more alert. 

3. It may assist us in increasing ability to concentrate. 
4. It can help us to break strong habit patterns, our habitual ways of 

reacting to events around us. 
5. Through meditation we can learn detachment. We can learn to relax 

our demands on ourselves and others. 

When and How to Meditate 

Practice of concentrative meditation, ideally, should be twice 
a day for twenty minutes, never more. Never meditate within two hours 
of eating, nor at bedtime. The best times for most people are before 
breakfast in the morning and before supper in the evening. 

Meditation is usually done in a quiet place, where there will 
be few distractions. Absolute quiet is not essential. 

You can meditate sitting on the floor, or in a chair. An arm 
chair is best for most people. A reclining chair will do as long as it 
is away from household distractions, and as long as you do not fall 
asleep. 

Loosen your clothing before you begin, and get yourse lf as 
comfortable as possible. Just relax. You will want to keep your mind 
alert, but your body relaxed. 

In concentrative meditation you keep your attention focused on 
one stimulus over and over. Choose one concentrative exercise to use 
in anyone 20-minute exercise period. If you find your mind wandering, 
just bring your attention back to the stimulus and continue meditating. 

Meditation and Relaxation Through the Day 

A second step, beyond concentrative meditation exercises, is an 
extenston of relaxation into every moment of waking life. Become an 
observer of yourself. Notice what you are doing. Be fully awake all 
day. Become an impartial observer or yourself. Do not evaluate. Do 
not be judgmental. Simply observe yourself. Just experience 
everything in a calm, relaxed, conscious, and accepting way. 
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Remember, half of the work is doing the daily exercises for 
twenty minutes twice a day. The other half is remembering to relax all 
day, every day, wherever you are and whatever the situation. You are 
the one who is in control of yourself. 

1. Just listening. Just relax. Lightly close your eyes. Focus on 
your breathing for a minute until you feel very calm and relaxed. 
Be attentive to the sounds around you. Do not play with the 
sounds. Do not name them. Do not think about them. Just hear 
them as they occur in time "and let them go. Keep listening for the 
next sound. 

2. Counting. Allow yourself to become very relaxed. Your eyes 
closed. Your mind alert, but your body relaxed. Breathing through 
your nose. Lips lightly closed. First attend to your breathing. 
Breathing deeply for a few breaths, and then naturally, easily. 
Stay tuned to your breathing. With the first breath you exhale, 
think the number one. Then inhale, and as you exhale again think 
the number two. Continue counting up to ten. Then begin again 
with one. Do this for twenty minutes. 

3. One sound. Attending to your breathing, very relaxed, very 
comfortable. Repeat one sound each time you exhale. The number 
one will do. Just repeat the number "One" each time you exhale. 
Think the number one to yourself as you breathe out. Anyone word 
or sound will do. Some people prefer a \vord like Calm, or Peace, 
or Relax. Others like a particular sound like Om. Choose the word 
you want to use and repeat it silently each time you exhale. 

4. Attending to the air coming in and out of your nose. Breathing, so 
relaxed. Put your attention on one nostril. Keep your attention 
on one nostril. Feel the cool air coming in. Feel the warm air 
going out. Just follow the air in and out of that nostril. If 
thoughts come, just let them go and bring your attention back to 
the exercise. Very relaxed. 

From these four different meditation exercises choose just one 
of these to practice at a time. You may try all of them at different 
times, but concentrate on only one for twenty minutes at a time. Try 
all of these several times, then use the one you prefer at anyone 
time. 
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