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The hypothesis was tested that meditation using an 

audible word-sound would be superior to silent repetition of 

the same word in producing decrements in autonomic arousal 

and improvements in anxiety, mood, and the ability to cope 

with stress. The influence of hypnotic susceptibility upon 

improvement was also evaluated. 

Thirty subjects, assigned to one of three groups: 

audible meditation, silent meditation, and relaxation 

control, met one hour weekly for six weeks to practice their 

respective technique and discuss their progress. All 

subjects were evaluated using the Harvard Group Scale of 

Hypnotic Susceptibility, a medical symptom checklist, the 

Spielberger Trait Anxiety Scale, a self-rating of state 

anxiety, and factors C and Q4 of the 16PF. Finger tempera-

ture was taken as a measure of physiological arousal. 

Confidence ratings of the respective strategies were taken 

pre- and posttreatment. 

All subjects improved significantly on the self-report 

measures of anxiety. Although no group diferences were 



found, meditating subjects displayed improvement on a wider 

array of symptoms associated with emotional distress than did 

the relaxation controls. No differences were found in finger 

temperature or state anxiety. The data provide support for 

the Schwartz, Davidson, and Goleman (1978) hypothesis of 

specific effects for different relaxation procedures super-

imposed upon a generalized relaxation response. However, 

despite improvement there was no significant decrease in 

medical symptomatology. A strong positive correlation 

between hypnotic susceptibility and improvements in trait 

anxiety was found which was attributed to cognitive features 

shared by both. There was no demonstrable superiority in the 

use of an audible rather than silent meditative focus 

although more hypnogogic experiences were reported by those 

using the audible sound. Subject's level of confidence in 

treatment benefits were equivalent between groups. This 

study lends support to the contention that any constant 

stimulus is of equal value as a meditative focus (Benson 

et al., 1974). The results of this study also continue to 

recommend meditation as a relaxation strategy both in its 

ease and efficacy of use. 
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CHAPTER I 

INTRODUCTION 

Over the past decade, meditation has become increasingly 

popular as a self-management and relaxation technique 

(Delmonte, 1983; Kjaner, Hartmann, & Sobel, 1984; Morse & 

Furst, 1982). The term "meditation" refers to a family of 

mental exercises that generally involve calmly limiting 

thought and attention (Smith, 1975; Walsh, 1983). First 

introduced formally to Western culture in 1959 through the 

Transcendental Meditation (TM) movement (Smith, 1975), 

other forms of meditation which are non-cultic have since 

been developed based loosely on the TM model: Herbert 

Benson, a Harvard cardiologist, developed "the relaxation 

response" (Benson, 1975; Benson, Beary, & Carol, 1974); 

"clinically standardized meditation" was developed by 

Carrington (1979) at Princeton; and "simple word meditation" 

was designed by Morse & Furst (1982). 

All of these methods share more similarities than 

differences. Each requires the following: a mental device 

or concentrative focus of constant stimulus; a passive 

attitude; decreased muscle tonus; and a quiet environment 

free from distraction (Beary, Benson, & Carol, 1974; 

Carrington, 1977, 1979; Morse & Furst, 1982). All of the 



above methods also use a word or word-sound as the concen-

trative focus. Other forms of meditation which are less 

widely practiced use a visual object (Deikman, 1971) or the 

breath (Shapiro, 1980) as the mental device. In this paper, 

the term meditation will refer to the act of sitting quietly 

and passively while focusing upon the repetition of a 

mantra or word-sound (non-cultic mantra). 

The practice of meditation has been reported to 

reliably evoke certain physiological changes indicative of 

decreased sympathetic arousal (Beary et al., 1974; Goleman & 

Schwartz, 1976; Lehrer, Schoiket, Carrington, & Woolfolk, 

1980; Vahia, Doongaji, Jeste, Kapoor, Ardhapukar, & Rovindra, 

1973; Wallace, Benson, & Wilson, 1971; West, 1979; Woolfolk, 

1 9 7 5 ) . These changes have been summarized by West (1980) as 

follows: decreased heart rate, oxygen consumption, carbon 

dioxide elimination, respiratory rate, skin conductance, 

arterial blood lactate, and muscle tonus. This general 

pattern of decreased sympathetic activity has been termed 

"the relaxation response" by Benson et al. (1974) based upon 

what Hess (1957) described as the trophotropic response in 

the cat. This response is mediated by the parasympathetic 

nervous system. Electrical stimulation of the trophotropic 

zone, located in the anterior hypothalamus, results in 

adynamia of the skeletal musculature, decreased blood 

pressure, decreased respiration rate, pupil constriction, 

and sleep (Hess, 1957, p. 4 0 ) . The adynamic effects were 



observed to resemble a "hypogenic effect" (Hess, 1957, p. 

40) which varied between drowsiness and normal sleep accord-

ing to the individual animal affected. The trophotropic 

response is opposed, though not a mirror opposite, to that 

of the ergotropic response. The ergotropic response, 

mediated by the sympathetic nervous system, is characterized 

by physiologic arousal, i.e., increased blood pressure, 

heart rate, respiration rate, pupil dilation, and increased 

motor excitability and corresponds to Cannon's emergency 

response (Cannon, 1941). Hess conceptualized the tropho-

tropic response as a protective mechanism against over-stress 

which promotes restorative processes. In humans, the 

trophotropic response is evoked during the practice of 

meditation (Benson et al., 1974). This response pattern is 

not unique to meditation alone however, as certain indices 

of lowered arousal such as decreased respiration rate, 

skeletal muscle relaxation, and decreased heart rate is seen 

in other types of relaxation techniques including self or 

heterohypnosis (Benson et al., 1978; Morse, Martin, Furst, & 

Dubin, 1977); progressive relaxation (Cauthen, Prymak, 1977; 

Curtis & Wessenburg, 1976; Travis, Kondo, & Knott, 1977); 

and quiet sitting (Smith, 1976). 

There have been a number of studies which have 

investigated meditation as an effective strategy for 

relaxation and anxiety management. Studies which have 

compared meditation to other relaxation techniques have 



generally found it equal or superior to those techniques. 

A brief review of those studies are presented in Table 1 

(see Table 1). Regardless of which relaxation strategy 

was used, subjects demonstrated a significant reduction in 

anxiety or stress-related problems as compared to no-

treatment controls. Because meditation is the simplest to 

teach and to learn (Benson, 1975; Greenwood & Benson, 1977), 

it would seem the most effective for anxiety management 

training. Furthermore, several studies report that the 

practice of meditation is more positive and self-reinforcing 

than that of progressive relaxation, or biofeedback 

(Carrington et al., 1980; Glueck & Stroebel, 1975; Lehrer, 

Woolfolk, Rooney, McCann, & Carrington, 1983; Throll, 1981). 

Perhaps due to the positive subjective experience, compliance 

with the treatment and practice of meditation is often higher 

than with other relaxation strategies (Woolfolk & Lehrer, 

1984). 

Certain EEG changes appear to be more reliably 

associated with the practice of meditation than with other 

relaxation strategies (West, 1980). Upon beginning medita-

tion, alpha (8-13 Hz) amplitude increases and in some cases, 

alpha frequency slows by 1-3 counts/second. Later in 

meditation, trains of theta (4-7 Hz) activity occur, often 

intermixed with alpha (especially in more experienced 

meditators). During deep meditation, experienced subjects 

sometimes exhibit bursts of high frequency beta of 20-40 
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CPS. At the end of meditation, alpha activity sometimes 

persists even when meditators are just sitting with eyes 

open (Banquet, 1973; Fenwick et al., 1977; Glueck * Stroebel, 

1975; Wallace & Benson, 1972). In contrast there have been 

no reports of consistent EEG patterns associated with 

progressive relaxation (Lehrer, 1978; Lehrer & Woolfolk, 

1984) or hypnosis (Benson et al., 1978; Evans, 1979). 

A number of studies have compared meditation to periods 

of drowsiness or light sleep (Banquet & Sailhan, 1974-; 

Fenton, 1960; Otis, 1974; Pagano, Warrenburg, &Wood, 1976; 

Stigsby, Rodenbury & Moth, 1981) and found that EEG patterns 

during m e d i t a t i o n resemble those found in drowsiness or 

"stage onset" sleep. Slow rolling eye movements (SEM) and 

myoclonic muscle responses such as are seen in drowsy 

subjects are also reported during meditation (Banquet, 

1973; Fenwick et al., 1977). The significant difference 

between meditators and controls across all studies is that 

the meditators' EEG patterns remained poised between 

wakefulness and drowsiness throughout the period of 

meditation whereas controls drifted into sleep. This 

phenomenon has led investigators to label meditation as a 

finely held hypnotic state (Fenwick et al., 1977; West, 

1980) . The hypnogogic state is characterized by EEG 

frequencies of 6-8.5 Hz, consisting of slow alpha rhythms 

and low voltage theta (Folkes, 1966; Green, Green, & 

Walters, 1970; Hyman, 1978). Behaviorally subjects report 



changes in body awareness, distortion of time, and brief, 

discontinuous dreamlike hallucinatory experiences (Folkes & 

Vogel, 1965). As will be discussed in the forthcoming 

section of this paper, the hypnogogic effects observed 

during meditation may be influenced by the particular 

quality of sound selected as the meditative focus. 

Teachers of Transcendental Meditation place much 

importance upon the assignment of the correct mantra. The 

term "mantra" according to the New College Dictionary 

(Morris, W. (Ed.), 1981) means "prayer" in Sanskrit. In the 

Yogic tradition, the sound is said to embody the divinity it 

invokes and to possess magical powers. Much secrecy 

surrounded the TM criteria for assignment of a practitioner's 

personal mantra and the practitioner was sworn never to 

reveal their mantra to anyone. Subsequently it was revealed 

by former TM teachers that there were only 16 mantras and 

that these were assigned solely upon the age of the applicant 

(Carrington, 1977; Randolph, 1977). 

Delmonte (1983) reviewed the literature for support of 

the TM claim that their method of assigning a mantra was of 

central importance to the effects of meditation. He found 

no confirmation of the superiority of the TM mantras in 

eliciting a relaxation response. However the majority of 

these studies compared the use of a TM mantra with a mantra 

selected either by the subject or the experimenter (Beary, 

Benson, & Carol, 1974; Cauthen & Prymak, 1977; Lukas, 1973; 
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Morse, Martin, Furst, & Dubin, 1977; Otis, 1973; West, 1979). 

Thus silent repetition of a word or word-sound occurred in 

each experimental group. 

Beary et al. (1974) using the word "one" replicated an 

earlier study by Wallace and Benson (1972) in which experi-

enced practitioners of TM were used. Seventeen subjects 

with no previous experience in meditation served as their 

own controls. During the period of meditation subjects 

demonstrated significant decreases in oxygen consumption, 

carbon dioxide production, and respiratory rate not seen 

during the control conditions. The metabolic and respiratory 

changes corresponded to those described in TM meditators 

(Wallace & Benson, 1972). 

In another study (Lukas, 1973) subjects were randomly 

assigned to either a Transcendental Meditation program or a 

control group assigned a word-sound by the experimenter. 

Each group practiced their techniques and at a 3 month 

followup the two groups did not differ with respect to heart 

rate or EEG alpha. Otis (1973) likewise assigned subjects 

randomly to either a TM or word-sound group and at a follow-

up 3 months later found no significant difference between 

groups in terms of physical or psychosocial benefits. 

TM meditators were compared to subjects taught "simple 

word type" meditation (Morse et al., 1977). Both groups 

were significantly more relaxed during meditation than in a 

relaxed, alert state as measured by EMG, GSR, blood pressure, 
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and respiration rate but did not differ from each other 

during meditation. Another study found no significant 

differences in skin resistance at a six month followup 

between subjects given a TM mantra and those assigned a 

nonsense word (West, 1979). Cauthen and Prymak (1977) 

compared three groups of TM practitioners with varying 

degrees of experience (i.e. 7 days to 5 years) with subjects 

given the word-sound "shanti." The more experienced TM 

groups showed significant decreases in heart rate and the 

least experienced TM group demonstrated significant increases 

in skin temperature over their own baselines, but there were 

no significant differences between the groups in skin con-

ductance or respiration rates. 

In a study controlled for demand and expectancy, TM 

meditators were compared with subjects given the instructions 

to "just sit quietly." There was no significant difference 

on measures of anxiety between the "just sit" group and the 

meditators although both groups improved over waiting list 

controls (Smith, 1976). In a second experiment Smith (1976) 

compared passive repetition of the word "shanti" with a 

group told to actively pursue a positive train of thought. 

Again significant reduction on anxiety measures occurred 

over baseline for both groups but there were no differences 

between the two groups. 

Despite the lack of a credible rationale given by TM 

teachers for assignment of a mantra or distinction of 
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benefit reported in the literature, most non-cultic variants 

of TM have incorporated the use of words or word-sounds into 

their own meditative techniques. The selection of word-

sounds as mantras by Western scientists has been based upon 

the subjective experience of the sound as pleasant by either 

the experimenter or the subject. Certain types of sounds 

have been demonstrated as more soothing and pleasant than 

others. Schwartz (1974) noted that sounds which rise 

slowly and are resonant can decrease heart rate, inducing 

relaxation. Similarly psychoacoustic experiments indicate 

that the sounds with full tones, that are not "sharp" or 

"rough" are experienced as pleasant (Tellhardt & Stoll, 1984) 

In devising the conditions for eliciting the relaxation 

response, Benson selected the word "ONE" as the meditative 

focus because he experienced it as euphonous and not having 

sharp sounds (Benson, 1975). His selection also bears a 

close resemblance to the Sanskrit mantra "OM" which tradi-

tionally is held to produce powerful effects (Carrington, 

1977; Patel, 1984). 

Certain word-sounds may have reliably negative effects 

as Carrington (1977) discovered as she investigated 

individual's responses to various nonsense words. In an 

informal experiment, she asked people to describe their 

subjective response to the silent repetition of the word 

"one" and "two." She found that many people had unpleasant 

physical responses to repetitions of the word "two" and 
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described the sound as being rather sharp and abrupt. 

Qualities attributed to the sound "one" were gradual, 

lingering, and resonant. 

Extending this investigation and including statistical 

analysis, Moltz and Carrington (Moltz, 1976) first formed a 

large pool of single syllable word sounds without specific 

identifiable meanings in English. Raters selected five 

words that seemed soothing, five which seemed jarring, and 

five which seemed neutral in effect. This list of 15 sounds 

was presented to 100 subjects who were asked to rate the 

sound on a 7-point graded scale from "extremely soothing" 

to "extremely jarring." Three sounds from either end of the 

continuum were used as mantras. Thirty subjects with no 

prior experience in meditation were asked to repeat each 

sound silently for 5 minutes and at the end of each 5 minute 

period to fill out an adjective checklist describing their 

mood while thinking that particular sound. It was found 

that certain word-sounds have statistically significant 

effects on mood, generally supporting the contention of the 

meditative traditions that particular mantras have particular 

effects. For example, the sound "LOM" was found to signifi-

cantly decrease anger and hostility and was experienced as 

particularly soothing. The sound "GRIK" significantly 

increased feelings of anger and decreased depression and 

dejection. Because of the differential effects of various 

word-sounds, Carrington (1979) designed the program of 
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clinically standardized meditation (CMS) to include a list 

of 16 word-sounds from which a prospective meditator can 

select whichever sound has a positive effect. 

Morse and Furst (1979) have developed a program similar 

to that of Carrington's entitled "The Simple Word Meditation" 

technique. Selection of a personal word-sound to be used in 

meditative practice is more complex than in the Carrington 

model but relies nonetheless on the meditator's experience 

of that sound or word-sound as "positive." 

In order to assess the subjective effects, 40 words, 

each on a 3 x 5 card, were presented to 72 subjects with no 

experience in meditation and no familiarity with Sanskrit 

words. Subjects were asked to close their eyes and silently 

repeat each word to themselves five times and get a "feel" 

for the word. They were then asked to place each word in 

one of three piles: positive, negative, or neutral. From 

each pile they then selected the word that was most positive, 

negative, and neutral. Each subject then meditated using 

each of the three words for 5 minutes with the meditation 

word order randomly varied among subjects. During 3 minute 

breaks between meditations, subjects were interviewed 

regarding their experiences during the meditation. Subjects 

were asked to evaluate each meditation word according to 

the following criteria: meaning retention, visual images, 

evoked body sensations, induced physical movements, 
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difficulty in pronunciation, ease of induction, depth of 

meditative state, best dissociation, and most euphoria. 

Based on consensus evaluation from those criteria, each 

subject then selected one word as "best" and used it 

regularly for meditation during a prescribed 16 weeks. The 

words or word-sounds "love," "aum (om)," and "shirim" were 

rated the highest in allowing ease of induction, creating 

euphoria, and producing dissociation. These three were also 

the words most frequently chosen by the subjects as their 

meditative focus or mantra (Morse & Furst, 1982). 

The "simple word meditation" of Morse and Furst (1979, 

1982) employs meaningful words (Love, Sky, Relax) in its 

list of possible mantras (see Table 2). The other non-cultic 

methods do not. Analysing the words most frequently used in 

the above methods as well as those assigned experimentally 

in Delmonte's (1983) review, one finds that the word-sounds 

consistently selected have certain common sound attributes. 

Most of these word-sounds end in "m," "n," or "ng" as do a 

number of the TM mantras. Some of the TM mantras are 

"i-ing," "ieng," and "ien." The mantras used by West (1979) 

were "i-ing" for the TM group and "mantram" for the so-called 

mock mantra group. Cauthen and Prymak (1977) and Smith 

(1976) used the word "shanti." Benson (1975; Benson et al., 

1974) uses the word "one." Morse and Furst (1982) noted 

that the word sounds "aum (om)" and "shirim" were chosen a 

significant number of times as the subject's personal mantra. 
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Table 2 

Meditation Words Selected as "Best" Following 
Meditation Sessions (Morse & Furst, 1982) 

Word Number Percent 

LOVE 12 16.7** 

SHIRIM 

AUM (OM) 00
 

00
 

V
 11.1 

> 22.2** 
22.2 ̂  

LUM 5 6.9 

SKY 5 6.9 

RELAX 4 5.6 

ONE 4 4.2 

DRIVE 2 2.8 

COOL 2 2.8 

**z = 2. 58, £ < .01. 

Ten of the 16 word-sounds in the CMS selection list end in 

II,- If I!__ 
n, m, 

" or "ng" (see Table 3) 

Table 

(Carrington, 

3 

1977). 

Clinically Standardized Meditation: Mantra 
Selection List (Carrington, 1979) 

mah-yam vis-ta at-man nol 

shi-rim shahm grik ra-yim 

ha-sam tah-sam ra-ma ma-na 

sat-yam see-tah-ram shan-ti shee-vo-humm 
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In describing certain sounds as pleasant or positive, 

people are very likely responding to the resonant tonal 

qualities of the sounds. The meaning of the words seem of 

little importance (Morse & Furst, 1982). In the Yogic 

tradition, the tonal properties of the various mantras were 

considered of vital importance. Without the proper intona-

tion, the word was considered flat and barren of power. A 

skilled teacher who could correctly transmit a sound was said 

to be able to create an "instantaneous effect" upon his pupil 

(Carrington, 1977). As explained by Sham Bhatnagar, a sound 

therapist and lecturer in Swar Yoga, an ancient system of 

centering: 

A mantra can lose its effectiveness when we are not 

sensitive to its more subtle sounds and therefore cannot 

accurately reproduce them. When intoned under proper 

conditions, a mantra can awaken the dormant energy of 

an individual, his unique wave form, his bija (essence). 

(Carrington, 1977) 

Modern studies of sound and its effects indicate that there 

seem to be dynamic forms in sound and music which can act 

upon the central nervous system "like keys in a lock, acti-

vating specific brain processes to which we react in some 

sense emotionally" (Clynes, 1975; Clynes & Nettheim, 1980). 

The resonance frequencies of a number of TM mantras are 

reported to give a value of 6-7 Hz (Glueck & Stroebel, 1975). 

It has been proposed that repetition of a mantra at these 
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frequencies may represent "a powerful input stimulus into the 

central nervous system, most likely the limbic circuitry" 

(Glueck & Stroebel, 1975). This stimulus could act as an 

auditory driving mechanism similar to that seen in photic 

stimulation. 

It has been known since 1934 that a bright rhythmic 

flashing light with a frequency within the alpha range (8-13 

Hz) results in certain EEG changes (Andrian & Malheur, 1934). 

Briefly these changes are: (a) Upon stimulus onset, the 

alpha rhythms are built up in amplitude; (b) If the frequency 

of the light is shifted somewhat, the brain rhythm changes to 

the new frequency of light. A rhythmic stimulus is uniquely 

effective whereas a continuous stimulus is not. This is 

because: (a) Depletion of the response due to the adaptation 

of the nerve is not as great as there is time for nerve 

fatigue to dissipate; (b) Nerves in the brain have a spontan-

eous firing rate that is reinforced by rhythmic stimulation 

of a similar frequency; (c) In these ways, rhythmic stimula-

tion affects many sensory and motor areas of the brain not 

ordinarily affected through their connections with the 

sensory area being stimulated (Walter & Walter, 1949). 

During photic stimulation, human subjects reported a 

variety of subjective phenomena. They reported perceptual 

alterations, which included visual sensations of color, 

pattern, and movement not present in the stimulus; sensations 

of swaying, spinning, or dizziness; and a sense of time 
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distortion. They also experienced different emotional 

responses ranging from pleasure, confusion, fatigue, anger, 

and fear, apparently dependent upon the stimulus frequency 

(Walter & Walter, 1949). 

Early attempts to create similar auditory driving 

failed. Clicks and tones used rhythmically had little or no 

success (Gastant, Roger, Carriol, & Gastant, 1949; Goldman, 

1952; 01 Flanagan & Gibson, 1951). Nehr (1961) succeeded in 

eliciting auditory driving when he used the rhythmic beat of 

a drum at a relatively high amplitude (120 dbl). Ten 

subjects from 17-31 years of age, with normal EEG's were 

used. Two stimulus periods were used: (a) 40 seconds of 

stimulus followed by 40 seconds of rest; and (b) 4 minutes 

of stimulus and 4 minutes of rest (eyes closed). The 

sequences were counterbalanced to allow a test of sequence 

and order effects. The tempo of the beats varied per trial 

from 3-8 beats/sec. A driving response was found in all 

subjects irrespective of the stimulus period. Analysis of 

variance demonstrated a significant response at the funda-

mental of each stimulus frequency as well as the second 

subharmonic of some stimulus frequencies. The main response 

was seen within the auditory cortex of the dominant hemis-

phere with recruitment of this response to other brain areas 

There was also a possible after discharge. There was no 

correlation between the driving response and the resting 

amplitude at a given frequency. Behaviorally, subjects 
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reported visual and auditory imagery, mild dissociation, and 

brief myoclonic muscle movements. The myoclonic muscle 

movements were seen in the subjects who demonstrated the 

greatest driving (Nehr, 1961). 

The sound of the drum has particular attributes which 

enhance driving capabilities. Other natural sounds, 

particularly the human voice, share these same attributes. 

The human voice or the drum contains many frequencies. 

Such tones are made up of a superimposition of harmonics, of 

frequencies that are integer multiples of a fundamental. 

These tones elicit a complicated resonance pattern on the 

basilar membrane, with multiple amplitude peaks, one for 

each harmonic (Roederer, 1983). The different sound frequen-

cies travel along different nerve pathways in the brain and 

stimulate a larger area in the brain than the sound of a 

single frequency (Nehr, 1962). The frequency range 

most effective in producing auditory driving is the high 

theta range (6-7Hz) because of the natural presence of theta 

rhythms in the auditory cortex (Nehr, 1961). Sound stimulus 

in this tange entrains and recruits these frequencies within 

the temporal region in a manner similar to the way a light 

stimulus of 8-13 Hz drives alpha rhythms in the occipital 

area. 

The tonal qualities of the human voice as well as 

rhythm are recognized within the left (dominant) hemisphere. 

Perception of musical tone and pitch are a right hemisphere 
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function (Borchgrevink, 1983). Thus a mantra or word-sound 

is processed initially in the left hemisphere. Because a 

mantra resembles a word, regardless of the recognition of 

meaning, processing is likely to occur in the areas of the 

brain involved with the ideational elaboration of speech. 

These areas are: a large area in the posterior temporal lobe, 

an area in the posterior inferior parietal region, and a 

small area in the posterior part of the third frontal 

convolution anterior to the motor voice area. However, 

because the second two areas can be destroyed and speech 

will be returned, it is believed that the posterior temporal 

lobe represents the fundamental locus for the formation of 

words (Penfield, 1959). A word-sound in the 6-7 Hz range 

would likely impact first in this area. This same 6-7 Hz 

frequency range is considered to approximate the optimal 

processing of the basic language unit, the phoneme, by the 

auditory system (Lenneberg, 1967). Curiously the Yogic 

tradition holds that the mantra "OM" is primordial sound, 

a basic thought form which existed before any language 

(Carrington, 1977; Patel, 1983). 

The EEG patterns observed during mantra meditation 

correspond to the hypothesis of an auditory driving effect. 

Once a person begins to repeat their mantra, the alpha 

rhythms sometimes slow by 1-3 counts/sec. and alpha density 

increases (Banquet, 1972, 1973; Fenwick et al., 1977; Glueck 

& Stroebel, 1975). Using special analysis, Stigsby et al. 
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(1983) noted a small but significant slowing in the temporal 

region of the dominant hemisphere. Slow-wave alpha density 

continues to increase involving first the dominant and then 

the non-dominant hemisphere, suggesting a recruiting effect. 

These EEG changes resemble those observed by Nehr (1961) 

upon stimulus onset. As meditation continues, trains of 

theta occur often intermixed with alpha rhythms (West, 1980). 

EEG analysis of Zen meditators who do not use a mantra also 

display an increase in alpha density when meditation is 

initiated (Kamatsu & Herai, 1966). However, the initial 

increase is in the faster alpha frequencies (11-12 Hz). 

Increase in these rhythms is most often associated with 

ocular-motor changes related to eye closure or visual fixa-

tion (Mulholland, 1968). Spectral analysis of the EEG's of 

meditators using a mantra indicate that the predominant 

frequencies maintained throughout meditation are 6, 7, 8, 

and 9 Hz. These frequencies correspond to those reported 

for the TM mantras (Glueck & Stroebel, 1975). These same 

frequencies predominate in the hypnogogic state associated 

with stage "onset" sleep (Fenwick et al., 1977; Green et al., 

1970; Stoyva, 1973). 

Myoclonic muscle movements and slow eye movements (SEMs) 

associated with the hypnogogic state (Folkes, 1966) were also 

seen by Nehr (1961) during auditory driving. These phenomena 

have also been noted during meditation (Banquet, 1973; 

Fenwick et al., 1977). However, the myoclonic jerks observed 
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during meditation are different from those seen in normal 

drowsing, the former being large, well-organized bodily 

movements, usually confined to a limb or a trunk, whereas in 

drowsing the jerks are usually single, stereotyped, and 

simple (Fenwick et al., 1977; West, 1980). Fenwick et al. 

(1977) attributed the differences in muscle activity to the 

sustained length of time the meditators remained in a hypno-

gogic state. 

Subjective experiences reported by meditators are similar 

to those experienced during hypnogogic reverie (Budznski, 

1976; Folkes & Vogel, 1965; Stoyva, 1976). Meditators have 

reported changes in body image, intense imagery, sense of 

time distortion, sensation of floating, and emotional 

liability during meditation (Carrington, 1977, 1979; Fenwick 

et al., 1977; Shapiro, 1980; Walsh, 1983). The subjects in 

Nehr's study (1961) also experienced similar perceptual 

alterations and emotional variability in response to the 

auditory driving although the period of auditory driving was 

very brief as compared to a standard 20 minute meditation 

period. 

The great majority of mantra meditators describe the 

experience of meditation as relaxing and pleasant (Cauthen & 

Prymak, 1977; Curtis & Wessburg, 1975, 1976; Lehrer & 

Woolfolk, 1983; Morse et al., 1977; Travis, Kondo, & Knott, 

1976). The pleasantness of the experience may be related to 

the tonal qualities, frequency, and rate of the sound 
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stimulus. Subjects in the Nehr (1961) study did not always 

report relaxation in response to the driving quality of the 

sound, and Carrington (1977) as well as Morse and Furst (1982) 

reported unpleasant physical and emotional responses related 

to repetition of certain word sounds. In photic driving, 

intense, rapid stimulation can result in convulsions 

(Walters & Walters, 1949). Intense, prolonged meditating, 

especially in those with a history of schizophrenia, has 

been associated with onset of psychotic symptoms (Glueck & 

Stroebel, 1975; Lazarus, 1976; Walsh & Roche, 1979). 

From the foregoing discussion it appears that rhythmical 

repetition of a low, resonant sound within a frequency range 

of 6-7 Hz creates a driving mechanism within the brain 

beginning in the temporal region of the dominant hemisphere 

and spreading to other cortical areas. The auditory driving 

creates a shift downward in cortical activity to the low 

alpha-theta range associated with the hypnogogic state 

(Green et al., 1970). This shift downward in cortical 

activity is accompanied by corresponding muscle relaxation 

and decreased sympathetic activity (Stoyva, 1973) via the 

hypothalamic and limbic circuitry (Glueck & Stroebel, 1975; 

Norris & Fahrion, 1984). These changes correspond to the 

changes observed by Hess (1957) upon stimulation of the 

trophotropic zone. The hypnogogic phenomena observed in 

some meditators also correspond to what Hess (Hess, 1957, 

p. 40) described as the hypnogenic effect noted in his cats. 
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Upon stimulus onset, these cats did not suddenly pass out or 

collapse, but instead made several postural adjustments as 

if seeking a comfortable position and appeared to drift into 

an "artificially induced sleep." 

When Nehr (1961) conducted his experiment with auditory 

driving, he placed emphasis on the relative intensity (loud-

ness) of the sound, remarking that the range of driving 

rates were restricted because he could not attain sufficient 

loudness with a faster beat of the drum, indicating that the 

weaker the intensity the less effective the driving. Medita-

tion as it is currently practiced in the United States 

employs the silent repetition of the mantra or word-sound. 

This necessarily would create a weak driving stimulus. 

Nonetheless, even imagined sounds can produce measurable 

physiological effects. For instance, mental imagining of a 

sound can produce movements in the small muscle of the middle 

ear. Studying these muscles during sleep, Roffwarg and his 

associates (Roffwarg, Herman, & Lamstein, 1976) found that 

activity in these muscles tended to occur during dream 

sequences involving sounds and not to occur when there was 

no imagined experience of sound in a subject's dream. Yet 

historically, in the practice of meditation and the induction 

of altered states, verbal repetition and auditory stimulation 

have been considered of emphatic importance. A mantra 

chanted out loud is generally considered to be more powerful 

in its effects than one that is repeated mentally. Only a few 
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adepts with years of training in meditation are said to be 

able to obtain comparable effects with silent repetition 

(Carrington, 1977). 

Benson reviewed the historical literature regarding 

meditation (Benson et al., 1974). In drawing the analogy 

between the requisite conditions of meditation and the 

elicitation of the relaxation response, Benson ignored the 

long oral tradition inherent in the systems he cited, instead 

focusing on the presence of a passive attitude, muscle relax-

ation, and restricted attentional focus. Drawing from 

Benson's review, oral repetition and transmission of the 

sacred prayer or mantra by a skilled teacher is stressed in 

The Third Spiritual Alphabet written in the tenth century by 

Fray Francisco de Osuna (1931). Within the Byzantine church, 

repeating "The Prayer of the Heart" was considered a means 

to attain mystical union with God. The prayer itself was 

considered secret meditation and was orally transmitted from 

older to younger monks through an initiation rite (French, 

1968). 

In the Judaic mystical tradition, during the practice 

of meditation, the meditator sat with his head between his 

knees, whispered hymns and songs, and repeated the name of 

a magic seal. This practice dated back to the second 

century B.C. In the thirteenth century, Rabbi Abulafia 

developed a special form of meditation based upon a mystical 

system of contemplating the letters of God's name which 
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became part of Jewish Kabbalistic mysticism. This meditative 

procedure stressed oral repetition with "special modulations 

of the voice" (Bokser, 1954, p. 9). 

Emphasis upon repetition of the name of God, rhythmic 

breathing, and freedom from distraction are a part of a 

system of meditation found in Islamic mysticism or Sufism 

(Trimingham, 1971), called Dhikr. The ritual of Dhikr is 

employed to develop the intuitive and emotional faculties as 

well as to induce ecstasy in the practitioners. Music, 

musical poems, and dance are also a part of the ritual. 

Upon initiation to the ancient holy order, each initiate 

received a special holy sound, called the "Wird" (Trimingham, 

1971, p. 199). 

Meditational practices which utilize sound are widely 

found in other cultures as well. Shamanism is a form of 

mysticism associated with feelings of ecstasy and hypnogogic 

phenomenon. Shamanism is practiced as part of tribal 

religions in North and South America, Japan, Africa, and 

Indonesia (Benson et al., 1974). Repetition of the drum is 

considered fundamental to the creation of an altered state 

of consciousness. The steady, monotonous beat of the drum 

acts as "a carrier wave, first to help the shaman enter the 

trance, then to sustain him" (Harner, 1970, p. 51). Analysis 

of the frequencies of the drum rhythms from various parts 

of the world place them within the same general frequency 

range as that of the TM mantras. Ceremonial drum rhythms 
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from different parts of Africa have a frequency range between 

7-9 cycles per second (Jones, 1954). Music from Haiti indi-

cates rhythms up to 9 cycles per second (Nehr, 1962). The 

shamanistic spirit dances of the Salish Indians of the 

American Northwest coast employ rhythmic drumming character-

ized by frequencies of 4-7 cycles per second (Jilek, 1974). 

Other rhythmic, natural sounds have been employed to 

develop a relaxed, hypnogogic state. For instance, water-

falls are often chosen as sites for shamanistic rituals 

(Harner, 1980; Ornstein, 1977). Also the natural rhythms of 

the body, the breath and heartbeat are used in meditational 

strategies (Ornstein, 1977). 

Despite what appear to be striking indications of the 

role of certain rhythmic sounds in the induction of the 

aforementioned physiological and psychological changes 

observed to occur during meditation, there has been little 

or no emphasis upon the tonal properties, intensity, or rate 

of repetition of the mantras or word-sounds used. In a 

recent comprehensive bibliography of research pertaining to 

meditation (Murphy & Donovon, 1983), there were no studies 

that compared meditative devices in terms of these attributes. 

The research literature makes consistent use of a silently 

repeated word-sound as the meditative focus based upon unar-

ticulated assumptions apparently derived from the TM model 

of meditation. The preferential use of imaginal word-sounds 

often appears a matter of convenience. Benson et al. (1974) 
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holds that any constant stimulus would be of equal value as 

the meditative focus. However, not only are certain sounds 

ascribed importance in the meditative tradition, silent 

repetition of these sounds are held to be less powerful and 

effective. Silent repetition also prevents the researcher 

from adequate standardization of the process. Individuals 

will vary greatly in terms of the pronunciation, intonation, 

and rate of repetition of the word-sound or mantra. An 

externally produced word-sound intoned in a slow, rhythmic, 

resonant manner, according to the foregoing review, would 

promote rapid psychophysiological changes exceeding those 

observed during silent repetition of the same word-sound. 

Although externally-produced, audible sounds have not 

been used in the meditation research, the effect of 

rhythmic, monotonous sounds and sedative music upon anxiety 

have been reported. Kibler and Rider (1983) found that the 

use of sedative music enhanced relaxation as measured by 

finger temperature. Sedative music and muscle relaxation 

training were found to be equally effective in reducing 

state and trait anxiety (Stoudenmire, 1975). Scartelli 

(1982) found that sedative music combined with EMG biofeed-

back produced greater muscle relaxation than biofeedback 

alone in cerebral palsied adults. Pairing the beat of the 

metronome set at 60 beats per minute with suggestions for 

relaxation, Brady (1973) successfully treated insomnia. And 

using the beat of the metronome alone produced results 
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comparable to those of Brady's (Pendleton & Tasto, 1976). 

Using classical music as a control group, Fenwick et al. 

(1977) found that listening to music produced decreases in 

CC>2 production and consumption comparable to those seen 

in meditating subjects. These findings would suggest that 

music and monotonous sounds encourage relaxation. However, 

the hypnogogic aspects of the meditative process may be 

augmented and sustained by the attributes of certain sounds 

which enable them to produce cortical driving in the alpha-

theta range. 

One measure that appears predictive of successful out-

come in meditation is hypnotic susceptibility. Facility at 

sustained attentional involvement has been found to correlate 

with hypnotic responsivity (As, 1963; Davidson & Goleman, 

1977; Tellegen & Atkinson, 1974) and long-term meditation 

(Davidson, Goleman, & Schwartz, 1976). Vahia et al. (1973) 

noted that clinical improvement using meditation as a treat-

ment intervention was significantly correlated with the 

increased ability to attend. Directly testing the hypothesis 

that hypnotic susceptibility was predictive of successful 

outcome in meditation, 58 undergraduates were matched on 

hypnotic susceptibility and randomly assigned to meditative 

and control conditions. Subjects in the meditation 

group displayed significantly greater decreases in trait 

anxiety than control subjects. Those subjects highest in 

hypnotic susceptibility showed the most substantial 
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decrements in anxiety (Heidi, Wadlington, & Lundy, 1980). 

This finding was replicated in a study using patients with 

anxiety neurosis (Benson et al. , 1978). Thirty-two subjects 

were divided into two groups based on their responsiveness 

to hypnosis: moderate-high and low responsiveness. A non-

cultic meditation technique and a self-hypnosis relaxation 

technique was then assigned separately to each member of the 

moderate-high and low hypnotic responsiveness groups. This 

assignment resulted in four groups: a moderately-high 

hypnotic responsiveness (MH) meditation group; a MH self-

hypnosis group; a low hypnotic responsiveness (LH) meditation 

group; and a LH self-hypnosis group. It was found that both 

the meditation and the auto-hypnosis group were equally 

effective in reducing psychophysiological indices of anxiety 

and autonomic arousal. However those subjects who had 

moderate to high hypnotic responsiveness demonstrated the 

most significant improvement regardless of the relaxation 

technique used. 

Thus in the present study the hypothesis is that 

subjects who demonstrate moderate to high hypnotic respon-

siveness and who meditate using a low tone, resonant, 

rhythmic word-sound would show the greatest decrement on 

measures of anxiety and sympathetic arousal. The order of 

improvement by group is expected to be as follows: audible 

meditation, silent meditation, and relaxation control. An 

abbreviated form of progressive relaxation (Bernstein & 
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Guinn, 1984) will be used as the relaxation control. This 

relaxation technique was chosen because it represents a 

somatically-mediated rather than cognitively-mediated method 

of relaxation (Davidson & Schwartz, 1976). 



CHAPTER II 

METHODS 

Subjects 

Thirty subjects responded to a notice for training in 

deep relaxation and anxiety management placed in a community 

center brochure. Of the 30, there were 28 females and 2 

males. Subjects ranged in age from 24 to 80 years with the 

average age being 52 years. Two subjects had experienced 

some form of hypnosis prior to the study and four subjects 

had tried meditation in the past. These subjects were not 

meditating at the time of the study. Five subjects had been 

exposed to progressive relaxation but were not currently 

using the technique. The subjects were very heterogeneous 

with respect to medical symptomatology. While many subjects, 

particularly those younger in years, reported no medical 

problems, several of the older subjects, i.e. 50 years and 

beyond, were under a doctor's care for high blood pressure, 

diabetes, arthritis, and cancer. 

Materials 

All subjects read an introduction to the study and 

signed an informed consent form prior to participation 

(Appendix A). 
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During the week preceding treatment all subjects were 

administered the Harvard Group Scale of Hypnotic Suscepti-

bility, Form A (HGSHS) (Shor & One, 1963). The HGSHS is an 

adaptation for group administration with self-report scoring 

of the original, individually administered and objectively 

scored, Stanford Susceptibility Scale, Form A (Weitzenhoffer 

& Hilgard, 1959). Reliability between self-report scoring 

and scoring by raters of 7 of the 11 behavioral items 

yielded a correlation of 0.82 (Shor & One, 1963). 

The Spielberger Trait Anxiety Inventory (STAI) 

(Spielberger, Goruch, & Lushene, 1983) was used as a measure 

of anxiety. The STAI consists of self-rating scales, con-

taining 20 brief items on a 4-point scale. The Trait Anxiety 

scale inquires into feelings the respondent identifies as 

having persisted over time (Trait Scale, Appendix C). The 

STAI was administered pre- and posttreatment. In the present 

study, the trait instruction pretest directions were, "Mark 

the answer that describes how you have felt on the average 

within the last month." Posttest instructions varied 

slightly as follows: "Mark the answer that describes how 

you felt on the average since you last filled out this 

questionnaire." Alpha reliability coefficients for normative 

samples of introductory psychology students range from .86 

to .92 for STAI trait scores. Validity coefficients range 

from .52 to .80 when correlated with other anxiety measures 

(Spielberger et al., 1983). Numerous studies relating to 
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meditation and anxiety management have utilized the STAI 

(Le Boef & Lodge, 1980; Leher et al., 1980; Smith, 1975). 

State anxiety levels were measured during each weekly 

session to assess the subject's ongoing response to their 

relaxation procedure. Subjects were asked following each 

session's relaxation exercise to rate their level of anxiety 

on a scale of zero to 10 with zero being completely relaxed 

and 10 being extremely anxious. 

The Profile of Moods Scale (POMS) is a self-rating 

instrument designed to identify and assess transient, 

fluctuating affective states, generally within a one-week 

time frame (McNair, Lorr, & Doppleman, 1981). It is a brief 

test consisting of sixty-five 5-point adjective scales which 

are factored into six mood scores: Tension-Anxiety; 

Depression-Dejection; Anger-Hostility; Vigor-Anxiety; 

Fatigue-Inertia; and Confusion-Bewilderment. The scales can 

be combined into a single score reflecting overall mood 

disturbance. Previous research has indicated that the POMS 

is a sensitive measure of the effects of various experimental 

manipulations upon normal subjects and other non-psychiatric 

populations (Covi, Lipman, Derogatis, Smith, & Patterson, 

1974; Mathews & Gelder, 1969; Nader & Marks, 1974). Test-

retest coefficients ranged from .74 for Depression to .65 

for Vigor (McNair & Lorr, 1964). Validity coefficients of 

the Tension-Anxiety scale range from .80 to .36 when corre-

lated with other measures of anxiety. Validity coefficients 
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for the other scales ranged from .21 to .32 (McNair et al., 

1971). 

Finger temperature, as a measure of autonomic arousal 

(Luthe, 1965), was measured using portable finger thermom-

eters (Lowenstein, 1982). The thermometers measured 

fluctuations in skin temperature between 60° and 100°. The 

thermometers were affixed with paper adhesive tape to the 

index finger of the subject's right hand. 

Subjects were provided forms upon which to record their 

daily relaxation practice (Appendix B). They were asked to 

record time and duration of relaxation practice and level of 

relaxation before and after practice sessions, on a scale of 

zero (very relaxed and calm) to 10 (very stressed and 

anxious). Monitoring of sleep, diet, or medication changes 

was an optional portion of this instrument. 

Posttreatment, subjects completed Cattell's 16PF, 

Form A. Factor C, a measure of emotional stability and 

coping ability, and factor Q4, representing tension or 

frustration, was used to assess differences between groups. 

Test-retest reliability coefficients for factors C and Q4, 

Form A, are, on the average, .79 and .81, respectively 

(Cattell, Eber, & Tatsuoka, 1980). Validity coefficients 

for factors C and Q4 when correlated against other personal-

ity measures are .95 for factor C and .93 for factor Q4 

(Cattell et al., 1980). 
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In order to assess differences in expectancy toward 

meditation and progressive relaxation, after the designated 

relaxation strategy was explained, subjects were asked to 

rate on a scale of zero to 10, the degree to which they 

expected practice of that particular strategy to alleviate 

anxiety or stress. Similarly upon completion of the study, 

subjects were asked to rate how confident they were that 

practice of the relaxation strategy had resulted in sympto-

matic relief of anxiety and stress. 

Because high levels of stress and anxiety are often 

associated with increased incidence of psychosomatic disor-

ders (Lachman, 1972; Woolfolk & Lehrer, 1984), subjects were 

admnistered a medical symptom checklist pre- and posttreat-

ment (Appendix C). This medical symptom checklist was 

developed by Dr. Normal Shealy (1984). It consists of 151 

items for men and 162 items for women. These items cover 

symptoms associated with muscle tension, high blood pressure, 

migraines, allergies, gastrointestinal dysfunction, and 

problems of the urogenital system. Subjects answered a yes 

or a no to a symptom's presence. In general persons experi-

encing moderate to high levels of anxiety manifest 20 or 

more of these symptoms (Shealy, 1984). 

Procedure 

Thirty-five individuals responded to a notice for 

training in deep relaxation and anxiety management placed 

in a community center brochure. All respondents were given 
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a written and verbal description of the purpose and general 

requirements of the study. After reading the project 

description, three people declined participation for 

undisclosed reasons and a fourth did not wish to engage in 

the hypnosis portion of the testing. The 31 remaining 

subjects signed informed consent forms attached to the 

information sheet. One subject did not return after the 

first session and was eliminated from the study. Thirty 

subjects completed the study. 

During the pretreatment session, subjects completed the 

STAI, the POMS, and the Medical Symptom checklist. Subjects 

rated their present anxiety level on a scale of zero to 10. 

Following a 20 minute acclimation period, baseline finger 

temperature was recorded as the average of three readings 

taken at 10 minute intervals. Following completion of the 

above tests and a short break, all subjects were administered 

the HGSHS by the experimenter who has had previous instruc-

tion and experience in hypnotic induction. Subjects recorded 

their responses according to the standardized test protocol 

of the HGSHS. 

Subjects were then randomly assigned, 10 per group, to 

one of three groups: Group I: Audible Meditation (AM); 

Group II: Silent Meditation (SM); and Group III: Systematic 

Muscle Relaxation (SMR). 

During the first treatment sessions, each group was 

provided with a credible rationale for the efficacy of their 
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particular relaxation technique in reducing anxiety and 

stress. Contraindications and possible adverse experiences 

associated with deep relaxation were presented. Subjects 

were then asked to rate their degree of confidence in the 

procedure on a scale from zero to 10. 

Following instructions in their particular technique, 

the subjects were given written and recorded instructions of 

their relaxation procedure to be used during home practice. 

During each group session, the subjects had their finger 

temperature monitored before and after practice of their 

relaxation technique. Each subject rated their anxiety 

level after practicing their relaxation strategy in the 

group session. Following instructions and group practice of 

their technique, a discussion of their experiences in 

practicing their techniques and any individual problems 

relating to stress or stress management were discussed. 

Each of the five weekly treatment sessions was one hour in 

length and consisted of group relaxation followed by 

discussion. 

Instructions for the two meditation groups were identi-

cal (Appendix D). Subjects were asked to "Close your eyes, 

taking a deep breath, and begin to listen for your mantra. 

Just quietly 'hear' the mantra . . . " They were instructed 

to maintain a passive attitude and "let relaxation occur at 

its own pace." The instructions for both Group I: AM and 

Group II: SM were an adaptation of the standardized 
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meditation instructions given by Carrington (1979) in 

Clinically Standardized Meditation (CSM). The instruction 

" . . . begin to listen for your mantra" is at variance with 

instructions given by Carrington (1979) and Benson (1975) 

who instruct their subjects to repeat or think their mantra 

silently. Benson (1975) links silent repetition of the 

mantra with exhalation of the breath whereas Carrington 

(1979) does not. In the present study, repetition of the 

mantra was not combined with breathing patterns. However 

since subjects sometimes do spontaneously repeat their 

mantra in synchrony with their breathing rhythhm (Shapiro, 

1980) the rate of repetition of the recorded mantra used in 

Group I approximated the rhythm of deep slow breathing. 

Subjects in Group I: AM listened to a professionally 

recorded chant of the word-sound or mantra "om." The chant 

was adapted from a recording by Steve Halpern (Halpern, 

1979). The sound used is particularly resonant with low 

tones and multiple subharmonics. The recording used for 

home practice included meditation instructions and 20 

minutes of the recorded chant. The chant began at the 

decibel level of normal speech and tapered over the 20 

minutes to a faintly audible whisper. This method was 

selected to enable an individual to eventually utilize an 

imagined repetition of the recorded chant. 

Those in Group II: SM were also given the word-sound 

"om" as their mantra but they were instructed to hear, in 
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imagination, repetition of the sound. During the first 

treatment session, the word-sound "om" was intoned for the 

group and they in turn repeated it aloud. Again this method 

was in accord with Carrington's (1979) instructions for 

meditation. However after the initial verbal repetition in 

group, silent repetition of the mantra was utilized in 

meditation practice. The recording for home practice 

contained instructions for meditation followed by 20 minutes 

of silence after which time subjects were instructed to end 

their meditation. 

The third group, Group III: SMR, was given instructions 

in an abbreviated form of progressive relaxation (Appendix 

E) (Berstein & Given, 1984). Autogenic suggestions of 

heaviness and warmth, hypnotically intoned suggestions for 

relaxation often included in recordings of progressive 

relaxation, were carefully excluded as a possible confounding 

variable. Emphasis was on the tension-release aspect of 

progressive relaxation. The SMR group was the equivalent of 

a relaxation control group following the suggestions of 

Borkovec, Johnson, and Blake (1984). Rather than use a 

waiting-list or placebo group which is not equal to the 

treatment in expectancy characteristics or ethical consider-

ations, a therapy procedure, in this case, systematic muscle 

relaxation, is selected as the best available alternative to 

the experimental variable, i.e., meditation. 
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All three groups were asked to practice their particular 

technique twice daily for 20 minutes. In order to encourage 

regular practice, subjects were instructed to maintain a 

daily practice record of their relaxation exercises 

(Borkovec & Side, 1979; Carrington, 1984). 

During the sixth and final week of the project all 

subjects completed the 16PF, Form A. During the final 

session subjects again completed the STAI, the POMS, and the 

Medical Symptom checklist. Following the practice of their 

relaxation strategy, they again rated state levels of 

anxiety and finger temperature was recorded. Subjects rated 

their level of confidence regarding subjective benefit 

derived from practice of their technique on a scale of zero 

to 10. 

All subjects were given the option of meeting with the 

experimenter at a later date to have the results of their 

tests explained to them. 

Data Analysis 

The degree of expectancy pre- and posttreatment was 

assessed using analysis of variance. 

Changes in the number of psychosomatic complaints as 

indicated by the medical symptom index were assessed using 

an analysis of variance of the difference scores, pre- to 

posttreatment. 

Separate analysis of covariance (ANCOVAs) were performed 

on the STAI and the six POMS scales with hypnotic 
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susceptibility and pretest scores as covariates. Factors C 

and Q4 of the 16PF were also subjected to an analysis of 

covariance using the HGSHS scores as covariates. Changes in 

state anxiety and finger temperature were assessed by a two 

way analysis of variance (treatment x change scores). The 

change scores were computed by averaging the scores across 

sessions and subtracting from the baseline score. 

In order to assess the influence of hypnotic suscepti-

bility upon perceived improvement, the HGSHS scores were 

correlated with the STAI and the POMS scores using the 

Pearson's Product Moment Coefficient. 

Experimental Hypothesis 

Although all subjects' level of expectancy of benefit 

were expected to be equivalent prior to treatment, subjects 

in the meditation groups were expected to rate their treat-

ment strategy as higher in benefit posttest than subjects in 

the systematic muscle relaxation group. 

All subjects were expected to report significantly 

greater decrease in their scores on the medical symptom 

index. A more substantial decrease was predicted for the 

two meditation groups. 

It was predicted that moderate to high scores (5-12) on 

the HGSHS would correlate significantly with a decrease in 

anxiety levels as measured by the STAI and factor T 

(Tension-Anxiety) of the POMS across groups. Within groups, 
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a higher significant correlation was expected for the 

audible meditation group. 

Although all groups were expected to demonstrate a 

decrease on measures of anxiety, those in the audible medi-

tation group were expected to show a significantly greater 

decrement, followed by the silent meditation group, with the 

least change occurring in the systematic muscle relaxation 

group. Therefore a significant decrease in scores of state, 

trait, and the POMS-T score was predicted for the two 

meditation groups. 

A significant decrease in factor A (Anger-Hostility) 

of the POMS was also predicted, particularly for the two 

meditation groups (Muskatel, Wool folk, Carrington, Lehrer, 

& McCann, 1984). 

Subjects in the audible meditation group were predicted 

to demonstrate significantly greater score increases on 

factor C of the 16PF and a significant score decrease on the 

16PF's factor Q4 as compared to those in the silent medita-

tion and systematic muscle relaxation groups. 

Finger temperature, as a physiological measure of 

relaxation and decreased autonomic arousal, was predicted to 

increase significantly for the audible meditation group with 

less substantial gains predicted for the other two groups. 



CHAPTER III 

RESULTS 

Analysis of variance indicated no significant difference 

between groups, F(2, 27) = .040, P > .05, in the degree of 

benefit they expected to attain from their respective 

relaxation strategy. The average pretreatment expectancy 

rating was 5.07 with a standard deviation of 1.36. Post-

treatment expectancies rose somewhat, X = 6.80, S.D. = 1.38, 

but failed to meet significance. 

Likewise, using the change scores pre- to posttreatment, 

analysis of variance indicated no significant differences 

between groups, F(2, 27) =0.54, P > .05, in reduction of 

psychosomatic complaints following treatment. The average 

number of psychosomatic complaints presented across groups 

was, pretreatment, X = 30.57 (S.D. = 18.04), and X = 28.8 

(S.D. — 18.31) posttreatment. There was large variance 

among the scores of the medical symptom index. Scores 

ranged, pretest, from 1.0 to 58. However the three groups 

did not differ from each other on pretest [F(2, 27) = .69, 

P > .05]. Assessing pre- to posttreatment change within 

groups, only subjects in Group I: AM demonstrated a signifi-

cant reduction in psychosomatic complaints [t(9) = 2.38, P < 

.03, one-tailed]. The average mean difference in scores 
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pre to post for Group I: AM was 3.1, for Group II: SM, 0.30, 

and for Group III: SM, 1.9. 

Analysis of covariance using pretest scores and the 

scores of the HGSHS as covariates indicated no significant 

differences between groups in the reduction of anxiety as 

measured by the POMS scales on the STAI. The results are 

reported in Table 4 (see Appendix E). Similarly, ANCOVAs 

revealed no significant group differences on factors C and 

Q4 of the 16PF with the HGSHS scores as covariates (see 

Table 5). Subjects scored, on the average, within the' 

Table 5 

Summary of ANCOVAs for Factors C and Q4 of the 
16PF with the HGSHS as Covariate (df = 2, 27) 

Factor 
Sum of Squares 
(Main Effects) 

Mean 
(Main 

Square 
Effects) F 

C 6.954 3 .477 0.159 

Q4 2.678 1 .339 0.056 

moderate range of hypnotic susceptibility, X = 6.37, S.D. = 

2.80, with the range being from 2.0 to 11.0. Group means 

for the HGSHS were as follows: I--audible meditation, X = 

7.30; II--silent meditation, X = 5.4; and Ill—systematic 

muscle relaxation, X = 6.2 

Changes in state anxiety between groups failed to 

differ significantly, F(2, 27) = 1.91, P > .05. The means 
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of the respective groups across sessions are presented in 

Figure 1. On pretest, subjects rated themselves somewhat 

relaxed, X = 3.90, S.D. =2.17. The posttreatment mean was 

very slightly lower, X = 3.33, S.D. = 2.25. 

Increases in finger temperature occurred during practice 

for subjects in all groups. The greatest mean increase over 

baseline (X =6.07°) occurred in Group I: AM. In Group II: 

PM subjects' mean finger temperature increased by 4.24° and 

those in Group II: SM by 2.69°. However these changes 

failed to meet significance, F(2, 27) = 1.95, P > .05. 

Figure 2 presents in graphic form the mean change from 

baseline in finger tempterature. It was noted that the 

process of reporting the values aloud following a relaxation 

practice acted to decrease finger temperature. Also during 

the 6 weeks of the sessions, a stable room temperature could 

not be maintained due both to climatic and room changes. 

Despite the lack of significant difference between 

treatment groups on the measures of anxiety and mood, 

observations of the differences in pre- to posttreatment 

scores in Table 6 (Appendix F) suggested significant decre-

ments in anxiety measures had occurred within groups. 

Therefore, t tests for correlated means comparing pretreat-

ment and posttreatment measures were conducted collapsed 

across groups and for each group individually. Table 7 

(Appendix G) indicates that subjects as a whole demonstrated 

significant change in the predicted direction on all of the 
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POMS scales with the exception of C (confusion) as well as 

a significant decrease in STAI trait scores. Table 8 

(Appendix H) for these same measures broken down by groups 

demonstrates that significant change occurred for all 

measures in the silent meditation group. For those in the 

audible meditation group all measures with the exception of 

POMS-A (anger) demonstrated significant improvement. 

Subjects in the systematic muscle relaxation group showed 

the least amount of improvement. For this group, only the 

two anxiety measures, the STAI, t(9) = 6.70, P < .01, and 

the POMS-T, _t(9) = 5.80, P < .05, were significantly 

reduced. 

Using Pearson's product moment correlation, a signifi-

cant positive correlation was found between scores on the 

HGSHS and decrements in trait anxiety using the STAI (r = 

.44, P < .007). Correlation of the HGSHS and the POMS-T 

(tension) scale failed to reach significance (r = -.08, 

P > .05). The correlation values for the change scores of 

the POMS scales and STAI are given in Table 9. Using 

Fisher's correction for sampling errors found in correlations 

derived from small samples (McNemar, 1969), a strong positive 

correlation of borderline significance, r = .62, P < .06, 

was found between the difference scores of the STAI and the 

HGSHS for subjects in the audible meditation group. Correla-

tions between HGSHS and change scores of the POMS-T scale 

were non-significant, r = .0359, P > .05, for this same 
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Table 9 

Pearson's Product Moment for Correlations Between Hypnotic 
Susceptibility and Change Scores on Measures of 

Mood and Anxiety (N = 30) 

STAI POMS-T POMS-D POMS-A POMS-V POMS-F POMS-C 

HGSHS .44** -.08 -.09 .00 .03 .06 -.10 

**P < .01. 

group. There were no significant correlations between the 

HGSHS and the STAI or POMS-T for the other two groups. For 

the silent meditation group, the correlation was r = -.42, 

P > .05 between the HGSHS and the STAI scores and r = .39, 

P > .05 for the HGSHS and the POMS-T. Likewise the systematic 

muscle relaxation group did not demonstrate significant 

correlations between the HGSHS and the two anxiety scales. 

For the HGSHS and the STAI, r = .48, I? > .05 and for the 

HGSHS and the POMS-T, r = -.27, P > .05. 

Subjects failed to monitor their daily relaxation 

practices. Because of compliance failure, frequency of 

practice was not reported except in anecdotal fashion and 

thus was not available for data analysis. 



CHAPTER IV 

DISCUSSION 

The hypothesis that subjects practicing meditation 

would rate their treatment strategy as higher, posttreatment, 

in its ability to reduce anxiety and stress is not confirmed. 

Initially subjects assigned moderate expectancy ratings to 

their respective techniques. Although these ratings rose, 

posttreatment, the rise is equivalent across groups. These 

results reflect comparable findings in other studies. These 

studies find that while meditation may initially be assigned 

slightly higher expectancy ratings as compared to other 

relaxation strategies, the effects of most of these tech-

niques are to raise expectancies by equivalent amounts 

(Lehrer & Woolfolk, 1984). 

Previous studies indicate that subjects find meditation 

more pleasurable (Carrington et al., 1980; Lehrer et al., 

1983) and less boring (Glueck & Stroebel, 1975) than progres-

sive relaxation. However it appears that perception of 

benefit may occur whether or not a subject experiences the 

technique as pleasant. Although subjects in the Lehrer et 

al. (1983) study benefitted more from progressive relaxation, 

they rated that strategy as less enjoyable than did compar-

able subjects using meditation. In the present study, 
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anecdotal reports indicate that subjects find both meditation 

and systematic muscle relaxation pleasant while benefitting 

equally from the three strategies. 

Reductions in the number of psychosomatic complaints as 

a result of the relaxation training is slight. A small 

significant improvement is seen in Group I: AM. Nonetheless, 

the groups appear equivalent in overall symptom reduction. 

Although all subjects report a significant decraese in trait 

anxiety and musculoskeletal tension levels, these decreases 

are not reflected in a decrease in psychosomatic complaints. 

The wide variation in age and health of the subjects may 

contribute to this resistance to change. Many of the 

subjects have medical disorders of a longstanding nature. 

One subject was undergoing chemotherapy at the time of the 

study. Symptoms of such severity or chronicity are not 

likely to be easily ameliorated by a 5 week relaxation 

program. The clinical literature indicates that symptomatic 

relief of severe disorders is best achieved with an intensive 

multimodal approach (Lehrer &Woolfolk, 1984). Improvement 

may have occurred, however sensitivity to change is reduced 

by the dichotomous nature of the recording instrument which 

only indicates the presence or absence of a symptom. A 

symptom checklist which incorporates frequency or degree of 

discomfort with symptom identification would have the ability 

to reflect gradual or partial improvement. 
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The findings of the present study support the hypothesis 

that higher levels of hypnotic responsivity are correlated 

with greater decrements on measures of trait anxiety irre-

spective of the type of relaxation strategy used. Other 

studies consistently find a positive relationship between 

hypnotic responsivity and benefit derived from meditation 

(Benson et al., 1978; Heidi et al. , 1980) . This relationship is 

thought to derive from shared cognitive processes such as 

the ability to become attentive and absorbed (Vahia et al., 

1973) and to maintain sustained non-analytical attention 

(Davidson & Goleman, 1977). These features are likely to 

enhance to some degree the benefit derived from systematic 

muscle relaxation also. With this relaxation strategy a 

subject is asked to pay attention to the muscles being tensed 

and to become absorbed in the relaxation as it occurs. 

However, these attentional features may not be the 

major factor contributing to the correlation between hypnotic 

responsivity and benefit in meditation. Davidson et al. 

(1976) report that among meditators decreases in trait 

anxiety are independent of increases in attentional absorp-

tion. The correlated variable may be a more compliant 

mental set (Lehrer & Woolfolk, 1984) characterized by a 

tolerance for unrealistic experiences and the ability to 

comfortably observe one's inner creations (Delmonte, 1983). 

These features describe an individual who not only tolerates 

but enjoys hypnogogic phenomenon. Hyman (1978) indicates 
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that subjects who could easily experience hand levitation 

were comfortable and fascinated by such hypnogenic activity. 

In meditation, subjects learn to observe rather than interact 

with their mental productions. Such function has a desensi-

tizing effect on formerly anxiety-provoking thoughts 

(Shapiro, 1980), leading to a decrease in the propensity to 

respond to stress as if it is dangerous or threatening. 

That the nature of the word-sound used in Group I: AM 

had a particular effect on highly hypnotizable subjects is 

reflected in a greater correlation between hypnotic respon-

sivity and trait anxiety for this group. This correlation 

falls just short of significance < .06). The anecdotal 

account of some subjects indicate a strong hypnogogic effect. 

One subject felt as if her mind were being overwhelmed and 

carried away by the sound. For others, visual imagery became 

so strong as to interfere with their meditation practice. 

The hypnogogic effects experienced by these subjects 

indicate that brain wave productions of 6-9 Hz. were likely 

occurring. This suggests that for these subjects, in 

particular, the quality of the sound influenced a downward 

shift in cortical activity and a concomitant reduction in 

sympathetic activity as reflected in greater increases in 

finger temperature for this group. 

Certainly this dampening or downward shift in cortical 

activity is occurring to a lesser degree in less hypnotically 

responsive individuals in Group I and those using a silent 
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mental focus as evidenced by the significant changes in pre-

and posttreatment scores of these subjects. However previous 

research (Heidi et al., 1980) indicates that decreases in 

anxiety do not occur as a linear function of increasing 

hypnotic responsivity, but are due to substantial drops in 

highly responsive individuals. Thus, improvement may be 

disproportionately represented within a few highly responsive 

subjects in each group. 

The lack of correlation between hypnotic responsivity 

and anxiety as measured by the POMS-T scale is thought to 

reflect the discrimination of two basic modes of expression. 

Davidson and Schwartz (1976) propose that anxiety occurs in 

two predominant modes, cognitive and somatic. Cognitive 

symptoms of anxiety are perceived as difficulty in concen-

trating because of uncontrollable thoughts, excessive worry, 

and anxiety over the inability to make decisions. Somatic 

symptoms, on the other hand, include feeling jittery, tension 

in the stomach, nausea, diarrhea, and excessive perspiration. 

Trait anxiety is described as the perception of stressful 

situations as dangerous or threatening (Spielberger et al., 

1980) and thus involves cognitive appraisal. In contrast, 

the POMS-T scale is defined by adjective scales descriptive 

of heightened musculoskeletal tension (McNair et al., 1981). 

Hypnotic responsivity and the practice of meditation both 

utilize the cognitive domain and improvement in anxiety as 

expressed through this mode would be reflected in scale 
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items of the STAI. The POMS-T reflects the somatic expres-

sion of anxiety which is not necessarily affected by changes 

in alpha activity or changes in cognitive behavior (Lehrer 

et al., 1983). 

All subjects, irrespective of treatment strategy, 

demonstrate significant decreases in self-report measures of 

anxiety. The average mean change in trait anxiety for 

meditators and those using progressive relaxation is similar 

to those reported by other authors (Carrington et al., 1980; 

Lehrer et al., 1983; Woolfolk et al., 1982). State anxiety 

expresses an individual's response to his immediate situation. 

Subjects in the present study present themselves as moder-

ately relaxed prior to practicing their relaxation technique 

with little change afterwards. The changes in state anxiety 

are nonsignificant and equivalent across groups. Similar 

results are reported by Lehrer et al. (1982, 1983). However, 

as can be seen in Figure 1, subjects using the audible sound 

as a meditative device consistently report the lowest level 

of state anxiety across sessions. 

Changes in finger temperature, as a measure of autonomic 

arousal, are equivalent across groups. The average mean 

change is highest in Group I: AM. The increase in skin 

temperature is equivalent to that found in subjects listening 

to sedative music (Kibler & Rider, 1983). However, the 

temperature changes in this study cannot be considered valid 

indicators of autonomic arousal because of the impossibility 
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of maintaining a constant room temperature. Changes in room 

temperature undoubtedly introduced error by affecting the 

skin temperature of the subjects. Also, finger temperature 

as the sole measure of autonomic arousal may have been too 

restrictive an indicator. Autonomic arousal can be physio-

logically expressed in a variety of ways, including decreased 

muscle tonus, decreased heart rate, and decreased skin 

conductance. Typically individuals favor a particular 

response system (Lehrer & Woolfolk, 1984). Therefore, in 

the present study changes in autonomic activity may have 

occurred although not in the parameter measured. 

Subjects in the meditation groups report a reduction 

in a broader array of symptoms associated with emotional 

disorders. However there is no support for the hypothesis 

that an audible, resonant sound elicits substantially more 

relaxation and greater decrements in anxiety than silent 

meditation or progressive relaxation. Subjects in both 

meditation groups show significant improvement in anxiety 

and depression as well as an increase in energy and mental 

clarity as measured by the POMS scales. Feelings of anger 

and resentment are significantly reduced only for those 

using silent meditation. Contrary to the hypothesis that 

the POMS-Anger scale would decrease for both groups of 

meditators, Group I: AM shows the least reduction in anger of 

the three groups. Although there is no significant differ-

ence between groups on this measure, the lack of reduction 
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of the POMS-A in Group I may relate to the recorded chant's 

ability to evoke irritation as well as relaxation. 

Carrington (1977) reports that subjects react idiosyncratic-

ally to certain word-sounds and some can evoke anger in 

certain subjects. 

Subjects using progressive relaxation do not demonstrate 

a wide range of symptom amelioration. Significant improvement 

is seen in trait anxiety and on indices of musculoskeletal 

tension (POMS-T) but not on the other mood scales. From a 

clinical point of view, meditation is as effective as 

progressive relaxation in reducing anxiety and tension but 

also appears to enhance general feelings of well-being. 

These findings confirm those of others (Carrington et al., 

1980; Lehrer et al., 1983; Shapiro, 1980; Woolfolk et al., 

1982) which indicate that four to five sessions of meditation 

can produce changes in a broad array of symptoms of emotional 

disorder. 

Despite significant improvement in all subjects and 

particularly among meditators, these changes did not 

distinguish one technique as clearly superior to the others. 

Contrary to the hypothesis that the meditators in Group I: AM 

would demonstrate significant differences on factors C and 

Q4 of the 16PF, all groups are equivalent. Subjects score 

within the average range on the measure for emotional stabil-

ity (C) and in the moderately high range on factor Q4, a 

measure of tension and frustration. Posttreatment STAI 
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scores indicate that subjects remain slightly above average 

in their experience of trait anxiety (Spielberger et al., 

1983). On the other hand, posttreatment POMS scores are 

within or below normal range (McNair et al., 1981). Thus, 

the two scales of the 16PF reflect the posttreatment experi-

ence of subjects in overall emotional stability and tension 

levels. 

The failure of the data to support the hypothesis that 

an audible meditative focus is superior to one repeated 

silently in promoting relaxation cannot be taken as evidence 

that auditory driving did not occur. In Nehr's studies 

(1961, 1962) auditory driving is initiated within seconds 

and maintained for only brief periods of time. The longest 

sequence is of 4 minutes duration. Glueck and Stroebel 

(1975) note that a downward shift in EEG patterns occur 

within 2 minutes of initiation of the silent mantra. Both 

Carrington (1977) and Morse and Furst (1982) indicate that 

emotional response to the sound qualities occur within 

minutes. Entrapment by the audible sound with resultant 

slowing of brain wave patterns is reflected in reports, 

particularly by subjects in Group I: AM, of hypnogogic 

phenomenon. For subjects uncomfortable with hypnogogic 

experiences, the sustained exposure and lack of control over 

the stimulus production could be disquieting and interfere 

with the meditative process. Subjects comfortable with 

hypnogenic material, i.e., high scores on the HGSHS, would 
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show greater tolerance for the experience and derive greater 

benefit from the meditative process. 

The ability of the subject to choose the meditative 

focus may facilitate the beneficial effects of meditation 

(Carrington, 1978; Morse & Furst, 1982). Some of the 

subjects did not like the designated word-sound, particularly 

in its audible form. Benson (1975) invariably uses the word 

'one" as a meditative focus. Using a silent meditative 

focus permits the subject to control the frequency and 

intensity of the sound as well as the production of any 

ensuing hypnogenic material. Meditators regularly report 

mild dissociative states, myoclonic muscle activity, and 

imagery of an hallucinary quality (Morse et al., 1977; 

Shapiro, 1980). It may be that the ability to regulate the 

meditative focus in some manner enables a subject to become 

comfortable with the alterations in consciousness associated 

with meditation. Allowing and becoming comfortable with 

one's mental productions regardless of their sometimes 

startling nature is a process of self-desensitization from 

which much of the global benefits of meditation may derive. 

In summary, the present study appeared to support 

Benson's (Benson et al., 1974) contention that any constant 

stimulus is of equal value in meditation. Using an audible 

resonant sound as a meditative focus does not appear to 

enhance the benefits derived from meditation. Subjects 

experience equivalent anxiety reduction whether listening 
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to rhythmic chanting, an imaginal word-sound, or practicing 

a form of progressive relaxation. However, due to subjects' 

lack of practice compliance, one cannot firmly conclude that 

the three strategies are equivalent. Regular practice is 

essential for maximum benefit (Patel, 1984; Shapiro, 1980). 

Certainly, variation in frequency of practice among subjects 

confounds any conclusions which can be drawn. Compliance to 

practice as a requirement for inclusion in future studies 

would be necessary to insure the validity of the findings. 

Hypnotic responsiveness is strongly correlated with 

decreases in trait anxiety within all groups and particularly 

for those using an audible focus. Despite demonstrable 

improvement in anxiety and tension, psychosomatic symptoms 

are not reduced significantly due perhaps to either severity 

or chronicity of some subjects' medical disorders. 

Confirmation is found for Davidson and Schwartz's 

revised hypothesis (Schwartz et al., 1978) that the specific 

effects of various relaxation techniques are superimposed 

upon a general relaxation response. Meditation, classified 

as a cognitive technique (Davidson & Schwartz, 1976), is 

seen to have an effect upon a wide array of symptoms 

associated with the cognitive appraisal of anxiety and 

distress. Systematic muscle relaxation, a somatic technique, 

impacts on anxiety measures but not those of mood. With 

substantial but equivalent improvement among all groups, the 

use of silent meditation appears the most easily recommended 

for ease and efficacy as a relaxation strategy. 
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Appendix A 

Introduction and Informed Consent Agreement 

The purpose of this project in which you are being 

asked to participate is to look at the effects of the regular 

practice of a deep relaxation technique upon the mental, 

emotional, and physical experience of stress and anxiety. 

You will be asked to complete several pen and paper tests 

before, during, and after the project. You will also have 

the opportunity to explore the experience of hypnosis by 

taking a standard test of hypnotic responsitivity. At 

various times during the project the temperature of your 

finger will be measured. 

During the course of the project you will be taught 

a method of deep relaxation. With regular practice of 

relaxation, most people experience positive benefits both 

physically and mentally. However for some people, relaxation 

can trigger brief episodes of heightened anxiety during 

practice. Generally these feelings are not harmful and 

disappear rapidly. If, at any time, you feel very uncomfor-

table while using your technique you can discontinue the 

practice. You will be asked to keep a daily log of your 

practice sessions. 

In the weekly sessions we will discuss, as a group, the 

benefits and any problems which may arise as you learn to 
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Appendix A—Continued 

relax more. We will also discuss the nature of stress, ways 

to decrease anxiety, and ways to positively use relaxation 

throughout your daily life. 

Any information which you provide about yourself, either 

in the group or through testing, will be kept in the strict-

est confidence. Any questions which you might have about 

the project will be answered as openly and honestly as 

possible. Following completion of the 6 week project, the 

results of your tests will be available upon request. 

I look forward to having you in the project and appre-

ciate your participation and cooperation ever so much. 

Sincerely, 

Patricia Hyman Shaw, M.S. 
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INFORMED CONSENT DOCUMENT 

, have seen a clear explanation and 

understand the benefits to be expected. I understand that 

this project is investigational and that I may withdraw at 

any time without penalty. With my understanding of this 

information and satisfactory answers to the questions I have 

asked, I voluntarily consent to the procedures designated in 

the paragraphs above. 

DATE SUBJECT 

WITNESS 
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NAME 
DATE 
TIME TO SLEEP 
# HOURS SLEPT 

NIGHTLY AWAKENINGS 
MORNING R.L. 
EVENING R.L. 
MEDICATION 

TIME 

DIET CHANGES" 

DAILY PRACTICE RECORD 

LENGTH METHOD RELAXATION LEVEL 

Before After 

NAME 
DATE 
TIME TO SLEEP 
# HOURS SLEPT 

NIGHTLY AWAKENINGS 
MORNING R.L. 
EVENING R.L. 
MEDICATION 
DIET CHANGES 

TIME 

DAILY PRACTICE RECORD 

LENGTH METHOD RELAXATION TFVFT 

1 Before j After 
1 

1 

NAME 
DATE 
TIME TO SLEEP 
# HOURS SLEPT 

NIGHTLY AWAKENINGS 
MORNING R.L. 
EVENING R.L. 
MEDICATION 
D"ET CHANGES 

TIME 

DAILY 

LENGTH 

PRACTICE RECORD 

METHOD RELAXATION LEVEL 

Before 
i ~ 

After 
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Appendix C 

Symptom Index 

For the following questions, please indicate YES or NO. 

Yes means now, or in the past year. Answer all questions. 

YES NO 

1. Do you have headaches more than once a week? 

2. Does twisting your neck quickly cause pain? 

3. Have you had either lumps or swelling in your 

neck? 

4. Do you wear glasses? 

5. Does your eyesight ever blur? 

6. Is your eyesight getting worse? 

7. Do you ever see double? 

8. Do you ever see colored halos around lights? 

9. Do you have either pains or itching in or 

around your eyes? 

10. Do your eyes either blink or water most of the 

time? 

11. Have you had any trouble with your eyes in the 

last two years? 

12. Have you ever experienced loss of vision? 

13. Have you had difficulty hearing? 

14. Have you had any earaches lately? 

15. Have you been troubled by running ears lately? 
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Appendix C--Continued 

16. Do you have either a repeated buzzing or other 

noises in your ears? 

17. Do you get motion sickness riding in either a 

car or plane? 

18. Do you have any problems with your teeth? 

19. Do you have any sore swellings on either your 

gums or jaws? 

20. Is your tongue either sore or sensitive? 

21. Have your taste senses changed lately? 

22. Do you wear dentures? 

23. Is your nose stuffed up when you don't have a 

cold? 

24. Does your nose run when you don't have a cold? 

25. Do you ever have sneezing spells? 

26. Do you ever have head colds two or more months 

in a row? 

27. Does your nose ever bleed for no reason at all? 

28. Is your throat ever sore when you don't have a 

cold? 

29. Has a doctor told you that your tonsils have 

been enlarged. 

30. Has your voice ever been hoarse when you 

didn't have a cold? 

31. Is it either difficult or painful for you to 

swallow? 
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32. Do you either wheeze or have to gasp to 

breathe? 

33. Are you bothered by coughing spells? 

34. Do you cough up a lot of phlegm (thick spit)? 

35. Have you ever coughed up blood? 

36. Do you get chest colds more than once a month? 

37. Have you been told that you had high blood 

pressure? 

38. Have you been told that you have low blood 

pressure? 

39. Have you been told you have heart trouble? 

40. Have you been bothered by either a thumping or 

racing heart? 

41. Do you ever get either pains or tightness in 

your chest? 

42. Do you get out of breath easily? 

43. Do you awaken at night short of breath? 

44. Do you get short of breath just sitting? 

45. Have you ever been told that you have a heart 

murmur? 

46. Are you troubled by heartburn? 

47. Do you feel bloated after eating? 

48. Are you troubled by belching? 

49. Do you suffer discomfort in the pit of your 

stomach? 
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50. Do you easily become nauseated (feel like 

vomiting)? 

51. Have you ever vomited blood? 

52. Have you ever had an ulcer? 

53. Have you either gained or lost much weight 

recently? 

54. Have you lost your interest in eating lately? 

55. Do you always seem to be hungry? 

56. Do you frequently get up at night to urinate? 

57. Do you urinate more than five or six times a 

day? 

58. Do you either wet your pants or wet your bed? 

59. Have you ever had either burning or pains when 

you urinate? 

60. Has your urine ever been either brown, black 

or bloody? 

61. Do you have any difficulty starting your 

urine? 

62. Do you have a constant feeling that you have 

to urinate? 

63. Are you constipated more than twice a month? 

64. Are you troubled by diarrhea? 

65. Are your bowel movements ever either black or 

bloody? 

66. Are your bowel movements ever grey in color? 



71 

Appendix C--Continued 

67. Do you suffer pains when you move your bowels? 

68. Have you had any bleeding from your rectum? 

69. Do severe stomach pains double you up? 

70. Do you have frequent stomach trouble? 

71. Have you had intestinal worms? 

72. Has a diagnosis of hemorrhoids (piles) been 

made? 

73. Have you had jaundice (yellow eyes and skin)? 

74. Do you bite your nails? 

75. Are you troubled by stuttering or stammering? 

76. Are you a sleep walker? 

77. Have you had any serious problem with your 

genitals (privates)? 

78. Have you had a hernia (rupture)? 

79. Do you have either kidney or bladder disease? 

80. Do you suffer from nervous exhaustion? 

81. Are you frequently ill? 

82. Are you frequently confined to bed by illness? 

83. Are you a sickly person? 

84. Are you troubled with either stiff or painful 

muscles or joints? 

85. Are your joints ever swollen? 

86. Are you troubled by pains in the back or 

shoulders? 
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87. Are your feet often painful? 

88. Are there any swellings in either your armpits 

or groin? 

89. Do you have trouble with either swollen feet 

or ankles? 

90. Are you getting cramps in your legs either at 

night or upon walking? 

91. Does your skin either itch or burn? 

92. Do you have trouble stopping even a small cut 

from bleeding? 

93. Do you bruise easily? 

94. Do you have trouble with either dizziness or 

1ightheadedness? 

95. Do you ever either faint or feel faint? 

96. Is any part of your body always numb? 

97. Do you have either cold hands and/or feet even 

in hot weather. 

98. Has any part of your body been paralyzed? 

99. Have you blacked out? 

100. Have you ever had either fits or convulsions? 

101. Has your handwriting changed lately? 

102. Do you have a tendency to either shake or 

tremble? 

103. Do you have a tendency to be either too hot or 

too cold? 
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104. Are you sweating more than usual? 

105. Do you have hot flashes? 

106. Does every little effort leave you short of 

breath? 

107. Do you seem to feel exhausted or fatigued most 

of the time? 

108. Do you have difficulty either falling or stay-

ing asleep? 

109. Do you fail to get the exercise you should? 

110. Are you definitely overweight? 

111. Are you definitely underweight? 

112. Have you lost more than half your teeth? 

113. Do you have bleeding gums? 

114. Is your tongue often badly coated? 

115. Do you usually eat between meals (sweets and 

othre foods)? 

116. Do you often have small accidents or injuries? 

117. Do you have varicose veins (swollen veins) in 

your legs? 

118. Is it usually hard for you to make up your 

mind? 

119. Are you usually either unhappy or depressed? 

120. Do you cry often? 

121. Does life look entirely hopeless? 

122. Does worrying often get you down? 
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123. Are you either extremely shy or sensitive? 

124. Does criticism usually upset you? 

125. Do little annoyances either get on your nerves 

or make you angry? 

126. Do you flare up in anger if you can't have 

what you want right away? 

127. Are you nervous around strangers? 

128. Do you find it hard to make decisions? 

129. Do you find it hard to either concentrate or 

remember? 

130. Do you often feel lonely? 

131. Do you have difficulty relaxing? 

132. Are you troubled by either frightening dreams 

or frightening thoughts? 

133. Have you ever considered committing suicide? 

134. Are you disturbed by either work or family 

problems? 

135. Have you ever desired psychiatric help? 

136. Are you often or usually tense and uptight? 

137. Are you often nervous or jittery? 

138. Are you easily upset? 

139. Are you in low spirits most of the time? 

140. Are you often in very low spirits? 

141. Do you believe that your life is out of your 

hands and controlled by external factors? 
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142. Is your life empty, filled only with despair? 

143. In your life, do you have no goals or aims at 

all? 

144. Have you completely failed to progress toward 

your life goals? 

145. Concerning your freedom to make your own 

choices, do you believe you are completely 

bound by limitations of heredity and environ-

ment? 

YES NO FOR MEN ONLY 

146. Is your urine stream either very weak or very 

slow? 

147. Has a doctor ever told you that you have 

prostate trouble? 

148. Have you had either burning or any unusual 

discharge from your penis? 

149. Are there either any swellings or lumps on 

your testicles? 

150. Do your testicles get painful? 

151. Do you have trouble having erections (getting 

a hard)? 
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YES FOR WOMEN ONLY 

152. Are you having trouble with your menstrual 

periods? 

153. Have you ever had bleeding between your 

periods? 

154. Do you have heavy bleeding with your periods? 

155. Do you feel either bloated or irritable before 

your periods? 

156. Have you ever taken any birth control pills? 

157. Have you ever had any lumps in your breasts? 

158. Have you had any excessive discharges from 

your vagina? 

159. Are you often either weak or sick with your 

periods? 

160. Do you often have to lie down when your 

periods start? 

161. Are you usually tense and jumpy with your 

periods? 

162. Do you have constant severe hot flashes and 

sweats? 

Copyright C. Norman Sheely, M.D., Ph.D. 

1982, Springfield, MO 
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Meditation 

1. Plan to meditate before meals and avoid stimulants such 

as coffee, tea, or coca cola beforehand. 

2. Before you begin to meditate, choose a quiet room where 

you will not be disturbed. If necessary silence the 

phone. 

3. Sit in an easy comfortable position with your back 

straight. 

4. Close your eyes, taking a deep breath, and begin to 

listen for your mantra. Just quietly "hear" the mantra 

. . . Om . . . Om . . . Om. 

5. It is important to not worry about whether you are 

achieving a deep level of relaxation. Just maintain 

a passive attitude and let relaxation occur at its own 

pace. 

6. Whenever thoughts enter your mind (and they will often 

do so) simply treat these thoughts as you might clouds 

drifting across the sky. You don't try to push the 

clouds away. You don't hold onto them. You simply 

watch them come and go. Always, just go back to listen-

ing to your mantra. 

7. Your meditation will continue for 20 minutes. At the 

end of the 20 minutes my voice on the cassette will 

remind you to stop meditating. 
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8. After finishing meditation, remain seated for a minute 

or two with eyes closed. Then slowly open your eyes, 

moving your arms and legs slowly before getting up. 

This is an important step of the meditation and should 

not be skipped or rushed. 
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Table 4 

Summary of ANCOVAs Using the HGSHS and Pretest 
Scores as Covariates (df = 2, 27) 

79 

Measure 
Sum of Squares 
(Main Effects) 

Mean Squares 
(Main Effects) 

POMS-A 

POMS-D 

POMS-V 

POMS-F 

POMS-C 

POMS-T 

STAI 

20.949 

17.370 

29.798 

32.646 

82.420 

7.852 

63.300 

10.475 

8.685 

14.899 

16.323 

41.210 

3.926 

31.650 

0.273 

0.099 

0.453 

0.381 

1 . 1 6 1 

0.144 

0.393 
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Table 6 

Pre- and Posttreatment Means and Standard Deviations 
for Mood and Anxiety Measures 

I. Audible 
Meditation 

X S.D. 

II. Silent 
Meditation 

X S.D. 

III. Systematic 
Muscle Relaxa. 

X S.D. 

POMS -A pre 12.70 12.31 16.60 12.40 11.60 8.57 

post 10.10 10.04 8.60 10.95 7.70 5.31 

POMS -D pre 16.30 15.28 21.80 17.45 15.20 13.10 

post 12.90 15.42 14.90 20.14 9.40 6.02 

POMS -V pre 15.40 6.88 12.30 8.22 14.60 6.84 

post 19.80 8.32 15.20 9.43 18.00 6.53 

POMS -F pre 9.80 8.31 14.40 9.49 16.10 3.03 

post 7.40 5.08 8.80 7.97 12.60 3.96 

POMS -C pre 8.70 5.12 11.40 5.28 7.70 3.27 

post 5.90 4.23 7.40 5.19 8.60 9.71 

POMS--T pre 16.10 8.31 18.90 9.27 15.70 2.09 

post 9.40 7.72 12.10 11.73 9.90 1.98 

STAI pre 44.50 14.89 47.80 4.05 44.50 4.32 

post 40.40 12.26 42.60 5.07 37.80 2.87 
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Table 7 

t Tests for Correlated Means Comparing Pre- and 
Posttreatment Scores on Mood and Anxiety 

Scales Collapsed Across Groups 
(1 Tailed) 

X diff S'D*X diff 
t. value (df = 27) 

POMS-A 4.833 7.82 3.38*** 

POMS-D 5.37 9.63 3.05** 

POMS-V -3.57 5.56 -3.52*** 

POMS-F 3.83 6.74 3.12** 

POMS-C 1.97 6.16 1.75 N.S. 

POMS-T 6.43 5.01 7.04*** 

STAI 5.33 6.29 4.64*** 

*P < 0.05. 0.01. ***P < 0.001. 
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