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The problem with which this investigation is concerned

is that of determining the effect of Biofeedback and/or

Relaxation training on psycho-physical measures related to

older persons' manifestations of stress. This is accom-

plished by assessing the differential outcomes obtained

from using biofeedback plus relaxation training with one

group of subjects and relaxation training only with another

group of subjects. Data were collected from forty-one

volunteer residents of a nursing and retirement home in

Dallas, Texas. Their average age was 80.6, ranging from

64 to 91; the group included thirty-four females and seven

males.

The purposes of this study were (1) to determine the

effectiveness of biofeedback-relaxation training in con-

trast to relaxation training alone, (2) to ascertain the

significance of changes associated with these different

training procedures, and (3) to make recommendations, on

the basis of outcomes, regarding appropriate applications.

Before and after a six-week treatment period, scores

were obtained for all subjects on the Profile of Mood



States, an instrument for measuring psychological dimen-

sions of tension, depression, anger, vigor, fatigue, and

confusion, an Inventory of Physical Complaints, which

records numbers of headaches, sleep disturbances, and

aches and pains, and a sphygmomanometer for measuring

blood pressures. Two statistical analyses were performed.

A Chi-square test for independence compared group member-

ship with operationally defined categories of "improvement"

on all dependent measures. To test for overall treatment

effects, a t-test for correlated samples was computed for

each group on all dependent measures. The .05 level of

significance was chosen for support or non-support of

hypotheses.

The results of chi-square analyses and correlated

t-tests are given. In the biofeedback group, one chi-

square is statistically significant at the .01 level, and

ten are not statistically significant. The t-tests were

statistically significant, for the biofeedback group, on

four dependent measures at the .01 level, on four at the

.05 level, and statistically non-significant on three

measures. In the relaxation group, three dependent

measures were statistically significant at the .01 level,

three at the .05 level, and five were not statistically

significant.



This report concludes that numbers of older people

making positive changes in psycho-physical status do not

vary significantly with the use of biofeedback plus

relaxation training versus relaxation training alone, with

the exception of the finding that numbers of headaches

were significantly reduced with the inclusion of biofeed-

back training. Both methods of training appear equally

effective in improving psychological measures of tension

and fatigue, and physiological measures of sleep disturb-

ances, aches and pains, and systolic blood pressure.

Biofeedback plus relaxation appears to be effective in

improving depression, anger, and confusion. Neither

method appears to be effective in improving vigor, head-

aches, or diastolic blood pressure.

Suggestions are made for future studies to include

additional experimental groups, more precise instruments

of measurement, and a variable treatment period. Appli-

cations of findings may be used in Adult Education programs

designed to augment older persons' potential for improving

their psycho-physical health.
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CHAPTER I

INTRODUCTION

Since the turn of the century, many changes have

occurred in our society, resulting in an outlook for aging

different from any recorded in the past. Not only have

we witnessed an increase in the number of elderly people,

but their health needs, like those of the general popu-

lation, have changed in character. Where once medical men

were concerned with the control of communicable disease,

with the battle against high mortality rates associated

with pneumonia and other diseases prevalent in the days

before antibiotics, physicians are now faced with an

increase of stress-related diseases which are partially

or largely psychophysical in nature (16).

Selye's theory provides a mechanism for the process

by which psychosocial factors may result in physical

disease (36). According to Selye, stress is a non-

specific response of the body to any demands made upon

it. The intensity and duration of this adaptation pattern

are assumed to be closely related to an increase in

morbidity and mortality in a variety of diseases. The

1



2

complex demands to which individuals in today's society

are subjected are clearly outlined by Toffler (42).

The relationship between stress (or perhaps the

body's reaction to it) and illness has become so well

identified that a symposium on Life Stress and Illness

sponsored by the Science Committee of NATO was held at

Beito, Norway in 1972. Gunderson and Rahe (20) have

chronicled the reports of the symposium, with emphasis on

the theory that the more complex and demanding the

society, the more physical ills are manifested by its

members. Additionally, symposium reports indicated that

stressful life events had a cumulative effect. This

information may give greater dimension to the observation

that elderly people are the number one consumers of

medical services (2), inasmuch as this group has usually

accumulated more stressful life events. Busse (11) uses

the term "secondary aging" to describe age-related

disability resulting from stresses, trauma, and chronic

illness, distinguished from "biological aging", which

is the result of genetic processes. Although the

genetic processes are time-related, they are inde-

pendent of stresses, trauma, and chronic illness.

However, the difference between "secondary" and "biolog-

ical" aging is not easily maintained, making an

interactive approach more defensible (8). Regardless of
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the etiology, with increasing age there appears to be a

loss of physiological adaptability, and the older person

is reported to be less able to cope with stress and

environmental change (41).

The majority of older people manifest declining

health (12) and, subject to the same stressful conditions

of modern life as younger people, are perhaps even less

able to cope (28). To the extent that illnesses may

result (23), society has elected to respond by offering

medical care for diseases and chronic conditions. Pre-

vention and intervention at pre-disease stages have met

with less favor than diagnosis and treatment of illnesses.

Butler (13) discusses this approach and identifies the

shortcomings. Perhaps the notion of a "voluntarium" (26)

to which individuals go to learn stress management tech-

niques may someday be a treatment of choice to prevent

or alleviate stress-related illnesses.

The rewards for learning to manage stress are not

only in the direction of affecting one's health, but may

also militate against "learned helplessness." This is a

phenomenon which Seligman (35) describes as an active form

of learning, one which decreases the motivation to

respond, produces emotional disturbance, and disrupts the

ability to learn. Learned helplessness is caused by



4

discovering that responding to environmental situations

is independent of reinforcement. It results in the

belief that action is futile.

An important finding has been that non-contingent

reinforcement must have the element of aversive stimu-

lation. Kennelley (6) has demonstrated that positive,

non-contingent reinforcement does not produce a "helpless"

transfer effect to later performance, as does aversive,

non-contingent reinforcement. Since the events involved

in growing old more closely resemble aversive, non-

contingent reinforcement, Seligman suggests that a learned

helplessness syndrome is generated. The older person has

learned he cannot control those elements of his life which

relieve suffering, bring gratification, or provide nurture,

and therefore believes he is helpless. In Seligman's

view, no other group in American society is more sus-

ceptible to loss of control and subsequent learned

helplessness than older people.

Hiroto (22) has indicated that learned helplessness

is analogous to the concept of internal-external locus of

control. Thus, if one learns to master psychological and

physiological responses to stress, it is possible that a

concomitant shift in perceived locus of control may occur.
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It appears reasonable to predict that the shift would be

from the perception of external to internal locus of con-

trol.

Two approaches which may be employed to educate the

older population in stress management are (1) biofeedback

and (2) relaxation response training. Biofeedback

training, with its audio-visual representation of changes

in internal functioning, involves the learner in reducing

levels of tension. The basis for its effectiveness is the

fact that muscle tensing is an integral part of psycho-

physical disorder, and that electromyographic biofeedback

equipment monitors and records muscle tension accurately.

Individuals are able to alter the amount of tension

registered, indicating that a relaxing of muscle tension

is taking place (10).

The other approach using the relaxation response,

which is a meditative process, leads to a lowering of

oxygen consumption, heart rate, and respiration rate, and

a decrease in blood lactate. Blood lactate is a chemical

substance produced by the metabolism of skeletal muscles,

and is related to anxiety states (34). Such physio-

logical changes as occur in relaxation are associated with

a hypometabolic state, one which offsets the harmful

effects of increased sympathetic nervous system activity,

i.e., anxiety and other stress-related responses (5).
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In spite of the availability of methods of stress

reduction, there remains the problem of educating older

people to their use. Yogis, Zen masters, and other

eastern spiritualists are skilled in the art of composure,

tranquility, and transcendence, all factors which militate

against the deleterious effects of stress (40). Western

practices of Progressive Relaxation (25), Autogenic

Training (32), and the Relaxation Response (5) are counter-

parts. However, they are of fairly recent vintage and not

likely to be within the repertoire of many older persons.

Even the current western adoption of Transcendental Medi-

tation is part of a larger Adult Education movement with

very few older participants (18, 27). Most elderly people

believe that education is only for the school-aged and are

not likely to utilize classes for improving their health

(39). Coupled with this has been the profile which evolved

from early research depicting older people as poor learners

(1, 19, 43). However, more current research (7, 15, 45)

tends to refute this stereotype of general, inevitable

decline in cognitive functioning and learning ability with

age. Baltes and Labouvie (4) point out that if longi-

tudinal studies are made, rather than the typical cross-

sectional studies, the findings show little or no change

in learning ability with age. Rather, the concern becomes
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one of specifying conditions which maximize performance

of older learners (9).

Research Questions

Is either Biofeedback training or Relaxation training

of significance in changing psychophysical measures

related to older persons' manifestations of stress? If

so, what are the different effects of the use of one

method of training rather than the other?

Purposes of the Study

The purposes of this study were (1) to determine the

effectiveness of biofeedback-relaxation training, in

contrast to relaxation response training alone, in

improving the psychological-physiological conditions of

elderly people, (2) to ascertain the significance of

changes in measures of psychological/physiological func-

tioning associated with biofeedback/relaxation response

training, and (3) to make recommendations, on the basis

of outcomes, regarding therapeutic programs, which may be

applicable to a variety of institutions and agencies pro-

viding services to older people.

Hypotheses

This study tested the following hypotheses:
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1. Elderly people who are given biofeedback plus

relaxation response training will show signif-

icantly more reduction in tension, as measured

by the Profile of Mood States (POMS) (33) scales,

than elderly people given relaxation training

only.

2. Elderly people who are given biofeedback plus

relaxation response training will show signif-

icantly more reduction in depression, as measured

by the POMS, than elderly people given relaxation

training only.

3. Elderly people who are given biofeedback plus

relaxation training will show significantly more

reduction in anger, as measured by the POMS, than

elderly people given relaxation training only.

4. Elderly people who are given biofeedback plus

relaxation training will show significantly more

increase in vigor, as measured by the POMS, than

elderly people given relaxation training only.

5. Elderly people who are given biofeedback plus

relaxation response training will show signif-

icantly more reduction in fatigue, as measured by

the POMS, than elderly people given relaxation

training only.
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6. Elderly people who are given biofeedback plus

relaxation response training will show signif-

icantly more decrease in confusion, as measured

by the POMS, than elderly people given relax-

ation training only.

7. Elderly people who are given biofeedback plus

relaxation response training will show signif-

icantly more decrease in reported number of

headaches, as measured by an Inventory of

Physical Complaints (IPC), than elderly people

given relaxation training only.

8. Elderly people who are given biofeedback plus

relaxation response training will show signif-

icantly more decrease in reported number of

sleep disturbances, as measured by the IPC, than

elderly people given relaxation training only.

9. Elderly people who are given biofeedback plus

relaxation response training will show signif-

icantly more decrease in reported number of

aches and pains, as measured by the IPC, than

elderly people given relaxation training only.

10. Elderly people who are given biofeedback plus

relaxation response training will show signif-

icantly more decrease in systolic blood pressure,
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as measured by a sphygmomanometer, than elderly

people given relaxation training only.

11. Elderly people who are given biofeedback plus

relaxation response training will show signif-

icantly more decrease in diastolic blood pressure,

as measured by a sphygmomanometer, than elderly

people given relaxation training only.

12. Elderly people who are given relaxation response

training will show significant decreases in

tension, as measured by the POMS, from pretest

to posttest.

13. Elderly people who are given relaxation response

training will show significant decreases in

depression, as measured by the POMS, from pre-

test to posttest.

14. Elderly people who are given relaxation response

training will show significant decreases in anger,

as measured by the POMS, from pretest to posttest.

15. Elderly people who are given relaxation response

training will show significant increases in

vigor, as measured by the POMS, from pretest to

posttest.

16. Elderly people who are given relaxation response

training will show significant decreases in
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fatigue, as measured by the POMS, from pretest to

posttest.

17. Elderly people who are given relaxation response

training will show significant decreases in

confusion, as measured by the POMS, from pretest

to posttest.

18. Elderly people who are given relaxation response

training will show significant decreases in

reported number of headaches, as measured by the

IPC, from pretest to posttest.

19. Elderly people who are given relaxation response

training will show significant decreases in

reported number of sleep disturbances, as

measured by the IPC, from pretest to posttest.

20. Elderly people who are given relaxation response

training will show significant decreases in

reported number of aches and pains, as measured

by the IPC, from pretest to posttest.

21. Elderly people who are given relaxation response

training will show significant decreases in

systolic blood pressure, as measured by a

sphygmomanometer, from pretest to posttest.

22. Elderly people who are given relaxation response

training will show significant decreases in
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diastolic blood pressure, as measured by a

sphygomomanometer, from pretest to posttest.

23. Elderly people who are given biofeedback plus

relaxation response training will show signif-

icant decreases in tension, as measured by the

POMS, from pretest to posttest.

24. Elderly people who are given biofeedback plus

relaxation response training will show signif-

icant decreases in depression, as measured by

the POMS, from pretest to posttest.

25. Elderly people who are given biofeedback plus

relaxation response training will show signif-

icant decreases in anger, as measured by the

POMS, from pretest to posttest.

26. Elderly people who are given biofeedback plus

relaxation response training will show signif-

icant increases in vigor, as measured by the

POMS, from pretest to posttest.

27. Elderly people who are given biofeedback plus

relaxation response training will show signif-

icant decreases in fatigue, as measured by the

POMS, from pretest to posttest.

28. Elderly people who are given biofeedback plus

relaxation response training will show
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significant decreases in confusion, as measured

by the POMS, from pretest to posttest.

29. Elderly people who are given biofeedback plus

relaxation response training will show signif-

icant decreases in reported number of headaches,

as measured by the IPC, from pretest to posttest.

30. Elderly people who are given biofeedback plus

relaxation response training will show signif-

icant decreases in reported number of sleep

disturbances, as measured by the IPC, from pre-

test to posttest.

31. Elderly people who are given biofeedback plus

relaxation response training will show signif-

icant decreases in reported number of aches and

pains, as measured by the IPC, from pretest to

posttest.

32. Elderly people who are given biofeedback plus

relaxation response training will show signif-

icant decreases in systolic blood pressure, as

measured by a sphygmomanometer, from pretest to

posttest.

33. Elderly people who are given biofeedback plus

relaxation response training will show signif-

icant decreases in diastolic blood pressure, as



14

measured by a sphygmomanometer, from pretest to

posttest.

Limitations

Since the members of the experimental groups consisted

of people who were willing to participate, this character-

istic may have had predisposing effects over which there

was little or no control. The generalizability was further

limited by the choice of subjects in that these elderly

participants were self-sufficient in the activities of

daily living. However, this does not mean they were

suffering no restrictive disabilities. Those who partici-

pated in this study reflected a variety of typical

disabilities which older people encounter, with the

specific exception of disabilities which require continual

nursing care. In addition, the subjects were atypical by

virtue of the fact they resided in a superior facility.

Assumptions

Studies show that often the predicted direction of

blood pressure in an aged population is upward (14, 37).

Therefore, it was assumed, in this study, that main-

taining blood pressure within the normal range was a

positive outcome.
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Definitions

Adynamia--weakness, vital debility

Atrial fibrillation--rapid irregular twitchings of the

cardiac muscle wall

Autogenic--self-produced

Autonomic nervous system--involuntary nervous system

Biofeedback--the interpreting of biological information

to the person whose body is producing the
information

Cardiac arrhythmia--irregularity of heart beat

Cortical--pertaining to the outer portion ofan organ

(especially the brain)

Curare--an extract capable of producing muscular

paralysis

Dystonia--a state of abnormal tension in any of the

tissues

Edema--an accumulation of excessive fluid in cells or

tissues

Electromyograph (EMG)--an instrument designed to record
the electrical activity of muscles

Ergotropic--the mechanism and functional status of the
nervous system favoring the organism's
capacity to expend energy

Frontalis -- referring to the forehead

Hemiparetic--pertaining to slight paralysis affecting one
side

Hemiplegia--paralysis of one side of the body

Hypertension--elevated blood pressure

Hypothalamus--the chief subcortical region of the brain

which is involved in correlating autonomic,
endocrine, and somatic functions
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Ischemic--relating to local anemia due to mechanical

obstruction of the blood supply

Mediate--to reconcile or accomplish by intervention or

interposition

Metabolism--all energy and material transformations that

occur within living cells

Mood States

anger-hostility--antipathy toward others

(operationally) high scores on
items 3, 12, 17, 24, 31, 33, 39,
42, 52, 53, and 57 of the POMS

confusion-bewilderment--muddleheadedness

(operationally) high scores
on items 8, 28, 37, 50, 54,
59, and 64 of the POMS

depression-dejection--feelings of personal inadequacy

(operationally) high scores on
items 5, 9, 14, 18, 21, 23,
32, 35, 36, 44, 45, 48, 58,
61, and 62 of the POMS

fatigue-inertia--weariness, exhaustion and low
energy level

(operationally) high scores on
items 4, 11, 29, 40, 46, 49, and
65 of the POMS

tension-anxiety--restlessness and uneasiness

(operationally) high scores on
items 2, 10, 16, 20, 22, 26, 27,
35, and 41 of the POMS

vigor-activity--ebullience and high energy

(operationally) high scores on items
7, 15, 19, 38, 51, 56, 60, and 63 of
the POMS
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Neurophysiology--the physiology of the nervous system

Parasympathetic nervous system--pertaining to the
autonomic nervous system

Placebo--an indifferent substance administered for its

suggestive effect

Premature ventricular contractions--contractions of one
of the cavities of
the heart occurring
before expected

Proprioceptive--capable of receiving stimuli originating
in muscle, tendons, and other internal
tissues

Psychophysical--descriptive of interactions between
mental and physical phenomena

Psychosocial--involving both psychological and social
aspects

Psychosomatic--pertaining to the mind or higher functions
of the brain upon functions of the body,
especially disease

Sinus tachycardia--rapid beating of the heart's sinus
cavity

Sympathetic nervous system--the thoracolumbar portion of
the autonomic nervous system

Time Period Integrator--an electronic device which calcu-
lates the rate of change being
recorded by the electromyograph

Torticollis--a contraction, often spasmodic, of the
muscles of the neck

Trophotropic--the chemical arrangement of cells in
relation to nutritive material

Vasomotor--a motor nerve effecting dilation (vasodilator)

or contraction (vasoconstrictor) of the blood
vessels

Visceral--relating to soft, internal organs



18

The above medical definitions were obtained from Stedman's

Medical Dictionary.

Background and Significance of the Study

Adult Education

The field of adult education in this country has

changed from focusing on activities concerned with man's

salvation, e.g., teaching adults how to read so they might

attain salvation through the Holy Scriptures, to empha-

sizing activities concerned with helping people meet their

individual needs. The concern with meeting individual

needs has led to development of programs designed to

increase skills, knowledge, and insights or to change

attitudes. In this latter function, adult education is

seen as universal and lifelong (39).

Since it is believed that many of the health problems

of the elderly population could be eliminated or post-

poned, it is considered essential to educate older people

in health-related matters (30, 31, 38). Those health

problems which older people face today are often involved

with chronic disease and disability, requiring the indi-

vidual to take some responsibility for the management

of his own health (29). Indeed, many professional health

workers are now devoted to the prevention and control of
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conditions producing disability or chronic disease and

are concerned with educating individuals as part of this

endeavor (44). Accordingly, health-related programs, as

Axford (3) states, may be one of the most meaningful

educational activities for older people. Houle (24)

suggests the more the content of an educational program

deals with primary, first-hand concerns of adults, the

greater the possibility of success.

Biofeedback

The early history of biofeedback can be traced to the

work of Carl Jung, who engaged patients in word-association

tests while they were wired to a skin response recorder.

He maintained that skin changes revealed the underlying

emotion which accompanied various verbalizations. Before

Jung's colleagues could begin setting up similar exper-

iments using human subjects, Pavlov's well known

laboratory work based on his conditioning theories drew

psychologists into the field of animal research involving

the effects of "teaching" automatic responses via a system

of "rewards." A second model of conditioned behavior was

developed by Skinner, based on his theories of reinforce-

ment. These two types of conditioning have come to be

known as "classical" and "operant", respectively (21). In

either case, the "reward" (some external phenomenon which
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was used to shape behavior) served to control internal

activity by virtue of being an indicator of how well the

learner was performing. With the use of biofeedback, it

is information about how well something inside is learning

which is the reward used to shape behavior (10).

Relaxation Training

Relaxation training was employed by Luthe (32) and

Jacobson (25) over fifty years ago to enable patients to

learn the progressive control of muscular and autonomic

activities. The aim of this therapeutic technique was to

sharpen the patient's awareness of internal responses and

then to train him to control and modify those internal

responses. The Relaxation Response was developed at

Harvard's Thorndike Memorial Laboratory as a noncultic

technique for facilitating a positive change in physio-

logical responses (5). The individual is instructed to

sit comfortably and relax all his muscles, beginning with

his feet and working up to his face. Then he is told to

become aware of his breathing and concentrate on saying

the word "one" over and over to himself each time he

exhales.

The use of training techniques such as the foregoing,

with older adults, has not been explored sufficiently.

Based on studies of changes in reaction time during
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attempts to alter electroencephalogram (EEG) activity,

Woodruff (46) suggests that older persons have a residual

capacity with which to change their physiological

processes. Thus, there appears to be a potential for

mediating the effects of stress through the self-

regulation of autonomic responses (17).
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CHAPTER II

REVIEW OF RELATED LITERATURE

Background information and studies related to this

investigation will be reviewed in three sections, as

follows:

1. Rationale for using Adult/Continuing Education

as a background for a study involving older

adults as learners.

2. A survey of the development of biofeedback and

current clinical uses, with emphasis on those

germane to this study.

3. An overview of the history and present status of

relaxation response training, with an emphasis on

the Relaxation Response and Progressive Relax-

ation.

Adult Education

Adult and Continuing Education appears to be a field

which provides an appropriate background for a study

involving the differential effects of teaching biofeedback

and relaxation techniques to older adults. Over the years

the framework for programs in adult education has gradually

widened to include such topics as (1) what people should

26
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know as parents, (2) how to solve problems, (3) how to

earn a living, (4) what was missed in childhood education,

and (5) how the environment can be increasingly controlled

by life (115). The goals for adult education have

polarized between community action and problem solving vs.

self-actualization and fulfillment (95). The latter goal

includes education for survival and education in health

measures (13).

Jensen (58) proposes that a vital function of self-

fulfillment programs ". . . must be to help adults

understand their own life situation and develop adequate

means for meeting their problems and relieving their

tensions" (58, p. 521). If there is one identifying

characteristic of the goals of adult education, it is the

desire to be sensitive to change. The needs of today are

the raw material for program planning (76). Thus, high

on the list of priorities, alongside the meeting of

survival needs, is the challenge to humanize our insti-

tutions and our environment (95).

The Concept of Older Learners

The concept of the older learner is clouded by

stereotyping, in particular by associating the pervasive

decline observed in the elderly population with a concept

of general mental decline (114). Older people are placed
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in "playpens" by providing recreation but failing to

provide much in the way of mental stimulation (71). With

the fast pace of change and the rate at which the content

of education becomes obsolete, older people can become

uninformed and see themselves as inept. This development

may lead to lack of confidence and subsequent learning

failure, thus completing a self-fulfilling prophecy (3).

However, Hiemstra's (53) survey shows that education,

especially instrumental education presented in a con-

venient location, is much desired by older people. This

finding suggests that coping needs should be given

priority when designing learning opportunities for older

adults.

Early Studies of Older Learners

Program planning for older adults has been neglected

to a large extent. Possibly this can be traced to early

studies of older adults which indicated there was a

gradual and inevitable decline in mental efficiency with

age. Gilbert (44) found a significant difference between

scores on memory decline in older and younger subjects,

pointing to evidence of an actual decrease in functioning

of memory processes at senescence. Wechsler's studies of

intelligence quotients in adults reflect a descending

curve with age (109). The interpretation offered was that
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learning is associated with decreased flexibility and

adaptability with age. Using problem-solving tasks,

Jerome (59) found that the performance of older subjects

was inferior to that of younger subjects. Young, too,

(119) found older subjects inferior at every level of

problem-solving difficulty.

Recent Studies of Older Learners

More recent studies, especially those using a longi-

tudinal design, tend to suggest that when mental decline

does occur, it is usually caused by specific cardio-

vascular or metabolic problems (80). Wilkie and Eisdorfer

(117) found that aged persons with normal blood pressure

have little change in mental ability over time. Those

with borderline elevations of blood pressure have an

increase in performance, and those with high levels of

blood pressure are the only ones exhibiting significant

intellectual loss. Slow EEG frequencies, focal

abnormalities, and low cerebral blood flow are neuro-

physiological correlates of intellectual functioning.

This suggests that mental decline among the aged may be

due to a depression of cerebral metabolism (107).

Eisdorder, Nowlin, and Wilkie (35) stressed the importance

of a low-arousal state in the older learner. By pharma-

cologic modification of autonomic nervous system activity,
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learning in older persons was improved. Findings from this

study support a hypothesis to the effect 
that a state of

heightened physiological arousal is responsible for de-

creases in learning performance found in older age groups.

Older Learners and Situational Variables

Situational variables have been found to be involved

in mental functioning of the elderly. Hoyer, Labouvie,

and Baltes (55) have found that a major proportion of

intellectual decline in old age reflects performance

rather than competence deficits. Test-related speed was

increased through either practice or reinforced practice

via training sessions. In addition, it was found that

these modified skills transferred to performance on eleven

ability tests. Motivational components were factors

influencing tests of mental ability in a study by Birkhill

and Schaie (15). Low-risk conditions, including an option

of responding or not responding to individual task items,

were associated with significantly better performance by

older subjects on cognitive tasks. Testing the relative

effects of paced vs. self-paced conditions on learning

with older and younger subjects, Canestrari (31) found

that some of the observed performance deficit of the older

subject is due to the paced character of the task rather
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than a true learning disability. Results of this study

suggest that self-pacing of learning tasks 
improves

performance. Hixson (54) stresses the need for a non-

threatening educational setting, in particular the proper

use of group process. Arenberg (2) summarizes as follows:

Artificial laboratory conditions may produce

anxiety and considerably reduce the confidence of

the older individual, with the result that in this

situation one may underestimate the older person's

potential learning capacity. The instructor must

be supportive and encouraging and should endeavor

to present the students with clear evidence of

progress.

Since pace is such a vital variable, presen-

tation rates must be carefully considered. The

usual verbal instruction or lecture is in fact a

paced task.

Stimulation methods of teaching so that learners

see the task as relevant and realistically related

to their needs are superior.

Meaningfulness of Task With Older Learners

Botwinick (21) has explored the concept of meaning-

fulness of the task as an influential variable on older

subjects' mental performance or learning ability, or both.

Many laboratory procedures are not relevant to the

personal needs of the subjects and may not bring out the

best performances of older people. The more concrete and

meaningful the situation, the better overall performances

have been. ". . . Whenever possible, tasks for many

elderly people should be framed to be personally
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meaningful and concrete" (21, p. 204). Perhaps this is

because older learners tend to perform in a concrete

fashion (24). Related to the meaningfulness of the task

is the aspect of incentive conditions. Studies show that

older individuals sometimes do not voluntarily emit

learned responses, but are more likely to do so with

appropriate incentives (2).

Biofeedback

Historical Developments

Since health training is a critical area of education

for older adults, the techniques of biofeedback training

are a legitimate avenue of exploration for the purposes of

this study. Over fifty years ago, Watson (108) emphasized

the autonomic nervous system's independent functioning

and control over the visceral organs. These organs

contain smooth or unstriped muscles, in contrast to the

red, striped muscles which are responsible for movement

of the legs, arms, head and trunk. Striped muscles, by

contrast, are under the control of the voluntary nervous

system. Consequently the head may control the arms, legs,

and trunk, but ". . . it can issue no order to our guts"

(108, p. 346). In other words, Watson was suggesting that

visceral responses can be conditioned to contiguous
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stimuli but cannot be induced by intellectual command.

At the same time, Miller and Konorski (77) published

a landmark article which distinguished between classical

and instrumental conditioning. They suggested for the

first time that responses mediated by the autonomic

nervous system cannot be modified instrumentally. In

1935, Skinner proposed essentially the same thing, first

(97) excluding the autonomic response from the instru-

mental category and later (98) including it.

Toward the end of the 1950"s the developing theory

that autonomic responses could be instrumentally con-

ditioned became the impetus for several independent

studies. In the Soviet Union, Lisina (70) trained human

subjects to control digital vasoconstriction and dilation

by means of instrumental shock-escape and avoidance, plus

visual feedback regarding vasomotor reactions. Results

were described in English by Razran (84). Subjects

learned to terminate shock by means of digital vaso-

dilation, and to prevent shock entirely by vasodilating

instead of vasoconstricting to a light-sound combination

presented in advance of shock. None of the subjects

showed these instrumental conditioning effects without

feedback of their vasomotor behavior.

At the University of Toronto, Mandler (73) attempted

to influence the frequency of unelicited Galvanic Skin
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Responses (GSRs) by presenting response-contingent light

stimuli, and also attempted to train subjects to discrim-

inate changes in their heart rates (72). Results were

only partially positive.

In the United States, Harwood (50) worked with

discriminative reward for instrumental conditioning of

heart rate. The results were basically negative, but

showed some evidence of brief decelerations. Shearn (94)

used an avoidance technique for instrumentally condi-

tioning heart rate with more promising results. Kimmel

and Hill (65) employed a dim white light in a dark room to

reinforce unelicited GSRs. Instrumental conditioning

effects were found during both acquisition and extinction.

Recent Studies

During the five year period 1962-1966, many studies

established the reliability of the positive findings with

respect to instrumental reinforcement of the GSR (47, 48,

49, 60, 64, 66, 67, 92, 93). In addition Birk, Crider,

Shapiro, and Tursky (14) showed that instrumental modifi-

cation of the GSR cannot easily be attributed to mediation

via an instrumentally conditioned or voluntarily emitted

skeletal response. A human subject volunteered to be

partially curarized, greatly reducing the possibility of

skeletal activity, yet showed the effect of instrumental
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reward training on his GSR. Others (33, 85, 106) pro-

vided additional evidence that modification of the 
GSR

may not be attributable to mediation.

Confirmation of the reliability of instrumental heart

rate conditioning was accomplished during the 1962-1966

period (22, 23, 38, 41) . Also during this period, studies

on instrumental conditioning of unelicited digital

vasoconstriction (99, 100) confirmed earlier findings.

By 1967 the evidence pointed to the conclusion that

autonomically mediated responses are instrumentally

conditionable. Yet the methodological issue of the con-

trol of skeletal and cognitive mediation was still a

concern (63). However, massive curarization with subhuman

subjects (34) suggested the results with humans would be

the same when skeletal and cognitive mediation are

controlled. In addition, Schwartz, Shapiro, and Tursky

(90) have determined that man can learn to raise his

blood pressure while lowering his heart rate, and, con-

versely, he can lower his blood pressure while raising

his heart rate. Or, he can raise or lower both at the

same time, or either independently.

Despite the debate over the theoretical issue of

mediation, the clinical applications of biofeedback to

control of autonomic nervous system responses has
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mushroomed. The implications for the treatment of

psychosomatic disorders are far-reaching.

Evaluation of Clinical Studies

In order to evaluate clinical studies in the use of

biofeedback, Blanchard and Young (17) developed criteria

against which to judge them. They include the following

categories:

1. Anecdotal case report.

2. Systematic case study.

3. Controlled single-subject experiment.

4. Single-group outcome study.

5. Controlled-group outcome study.

The strongest design is the controlled-group outcome

study, especially when it includes an attention-placebo

control in addition to the no-treatment control.

Blanchard and Young (17) have evaluated current studies

and reported on them in the following order of importance,

based on their criteria.

The most rigorous studies appear to be in the use of

the electromyograph. Direct muscle retraining has been

done by Marinacci and Horande (74) with patients suffering

from hemiplegia due to stroke, reversible physiological

blocks such as those due to edema, motor nerve injury, and

Bell's palsy. Andrews (1), Johnson and Garton (61), and
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Peper (81) also successfully treated cases of hemiplegia.

Booker et al. (20) used EMG feedback training to help a

patient learn to control surgically reinnervated facial

muscles. Raskin et al. (83), Peper (81), and Jacobs and

Felton (56) have successfully trained patients to use EMG

feedback to assist muscle relaxation. In the Raskin study

the relaxation was an adjunct to relief from tension

headaches and insomnia. Budzynski and Stoyva (27, 28, 29),

Wickramasekera (116), and Epstein et al. (40) have

reported positive results from studies designed to alle-

viate tension headaches.

Other forms of biofeedback have been used with some

measure of success. Using an electroencephalogram (EEG),

Sterman and his associates (101, 102) have developed

treatment procedures for various kinds of seizure dis-

orders, including epilepsy. Sittenfeld (96) reports

beneficial effects from the use of EEG biofeedback in the

treatment of insomnia.

Various cardiac arrhythmias have been successfully

treated by Weiss and Engel (111, 112, 113), and Engel and

Melmon (39). Sinus tachycardia was treated by Scott

et al. (91). Bleecker and Engel report success in the

treatment of atrial fibrillation (19). Troyer et al.

(105) have used learned heart rate in patients with

ischemic heart disease and found treatment possibilities.
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Some positive results have been noted in the use of

biofeedback to influence changes in blood pressure.

Systolic blood pressures were lowered in a study by 
Benson

et al. (8), while Schwartz and Shapiro (89) and Elder

et al. (36) report lowering diastolic pressures. Schwartz

(88) also treated Raynaud's disease by the use of vaso-

dilation to increase blood volume.

The indirect treatment of migraine headache has

occurred through the work of Sargent et al. (86) and

Peper (81), who used "hand-warming" techniques via auto-

genic training, plus temperature feedback. Weinstock (110)

has also reported success in the treatment of migraine

headache, using a combination of relaxation training,

EMG feedback, differential skin temperature feedback,

and psychotherapy.

Blanchard and Young (17) conclude that the best

studies have been done with the use of the EMG, but that

more controlled outcome studies with groups need to be

undertaken. Since their report, even more diverse

research has been done and conclusive results have been

reported.

Scop of Clinical Studies

Brudny et al. (26) had significant results using an

EMG to train patients with functionally defective muscles,
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including torticollis, dystonia, and hemiparetic-spastic

disorders of varied etiology. Kukulka et al. (69) were

able to facilitate restoration of finger function after

surgical repair of tendons, using a portable EMG device.

Basmajian et al. (5) compared the effectiveness of bio-

feedback training with conventional physical therapy

training with hemiparetic patients suffering chronic foot

drop. Those trained in biofeedback showed twice the im-

provement of the group receiving the conventional therapy.

Using an electroencephalograph (EEG) McKinzie et al.

(75) successfully treated headaches. Engel and Bleecker

(37) have not only been successful in treating tachycardia

and premature ventricular contractions via biofeedback

techniques, but have reported follow-up studies showing

that patients can exhibit control for up to a year without

the aid of training devices. Kristt and Engel (68) ini-

tiated a triphasic study in which patients were able to

control their systolic blood pressures (average increase =

15%, average decrease = 11%) by learning biofeedback tech-

niques in the laboratory. Follow-up at three months showed

evidence of retained control. Goldman et al. (45) were

successful in training diagnosed essential hypertensives

to lower both systolic and diastolic pressure by the use

of biofeedback processes. Blanchard et al. (18) were able

to train essential hypertensives to lower their blood
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pressures to within normal range. Control conditions

indicated that a biofeedback procedure was responsible

for the results.

Relaxation Response

The two techniques germane to this study are Pro-

gressive Relaxation and the Relaxation Response. 
The

former was developed by Edmund Jacobson (57) as an anti-

pathetic response to anxiety. His postulate was that

muscle relaxation and tension or anxiety states were

physiological opposites and therefore could not exist

together. The objective, according to Jacobson, was to

train patients in discriminative control over skeletal

muscles until they were able to induce very low levels

of tonus in the major muscle groups. Thereafter if an

individual encountered a stressful situation to which the

usual "flight or fight" response would be appropriate, he

would be able to induce a state of physiological low

arousal and thereby avoid the consequences of prolonged

stress reaction. Stoyva and Budzynski (103) present

evidence that, with sufficient training, the ability to

substitute a low-arousal state for the normal high-arousal

response to a stressful situation can become habitual. By

the use of progressive, or phased training, individuals

can become sensitized to cultivate low-arousal states in
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stress-provoking situations, such as Wolpe (118) employed

systematic desensitization in his behavior therapy tech-

niques.

At the Thorndike Laboratory, Benson (1) developed

the Relaxation Response, a bodily activity which leads to

the quieting of the sympathetic nervous system. 
The

physiological outcome represents a hypometabolic state,

one which is associated with decreased sympathetic nervous

system activity. Studies noted that the regular elici-

tation of the relaxation response is useful in lowering

blood pressure of hypertensive subjects (10, 11) and

decreasing drug abuse (12). However, it has been found to

be of limited usefulness in the treatment of severe

migraine and certain other kinds of headache (9).

Historical Roots

Relaxation response training is based on practices

which have existed for centuries, usually within a re-

ligious context. In the West, roots can be traced to a

fourteenth-century treatise entitled "The Cloud of

Unknowing" (82). According to the anonymous author,

altered states of consciousness are reached by eliminating

distractions and physical activity while suppressing

thought via the repetition of a single-syllable word.

Similar meditations and mysticism were developed within
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the Byzantine church, and known collectively as Hesychasm

(78). Judaism also contains historical practices designed

to lead to altered states of consciousness, dating back

to the second century B.C. The form was called

Merkabalism and later refined by Rabbi Abulafia into a

meditative technique based on the Hebrew alphabet (87).

Islamic mysticism, or Sufism, contains elements which

elicit the relaxation response, known as Dhikr. Dhikr

involves rhythmic exercises for posture, control of the

breath, coordinated movements, and oral repetitions (104).

Great use was made of relaxation techniques in the

East. In the sixth century B.C., writings from the

Upanishads suggest restraining the breath, withdrawal of

the senses, meditation, concentration, contemplation, and

absorption (79). Zen (62) and Yoga (4) also employ

mental and physical methods, including the repetition of

a word or sound, the exclusion of meaningful thoughts, a

quiet environment, and a comfortable position. Shintoism

is a Japanese religion in which one method of prayer is

. . . sitting quietly, inspiring through the nose,

holding inspiration for a short time, and expiring through

the mouth, with eyes directed toward a mirror at their

level. Throughout the exercise, the priest repeats ten

numbers, or sacred words, pronounced according to the
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traditional religious teachings" (51, p. 83). Taoism was

China's religion, involving similar practices with the

addition of concentration on nothingness as necessary to

achieve absolute tranquility (32).

Biological Aspects of Relaxation

The relaxation response appears to be an integrated

hypothalamic response which results in generalized

decreased sympathetic nervous system activity, and perhaps

increased parasympathetic activity. This response was

first identified as the "trophotropic response" and was

described by Hess (52) in studies involving the cat.

The trophotropic zone is located in the area of the

anterior hypothalamus, and its activity is mediated by the

parasympathetic nervous system. Electrical stimulation of

this zone results in adynamia of skeletal musculature,

decreased blood pressure, decreased respiratory rate, and

pupil constriction. Hess identified this process as a

protective mechanism against overstress which promotes a

restorative process.

The activity of the ergotropic zone is influenced by

the sympathetic nervous system. Stimulation of this area

results in an increase of skeletal muscle tone and diffuse

cortical excitation.
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Little has been done in laboratory experiments using

human subjects, but it has been found that with animals,

a change in the ergotropic-trophotropic (T-E) ratio brings

about changes in behavior ranging from deep sleep to

emotional excitement (43). These effects are produced in

two ways:

1. Direct stimulation of the "centers" of the

ergotropic or trophotropic systems in the hypo-

thalamus.

2. Indirect alteration of the activity of the

ergotropic and trophotropic system, e.g.,

reduction of proprioceptive impulses by use of

curare-like drugs (42).

Meditative activity influences the T-E balance so that

there is a shift to the trophotropic side.

The major elements common to all relaxation practices

are summarized by Benson (7) as follows:

DECREASES INCREASES

oxygen consumption skin resistance

carbon dioxide elimination skeletal muscle blood
flow

heart rate
intensity of alpha brain

respiratory rate waves

minute ventilation

arterial blood lactate

L
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muscle tonus

blood pressure

Summary

Educational programs for the elderly have been recom-

mended often and implemented less frequently (46). Few

of the latter have been developed for more dependent

elderly. This deficit may exist because educators have

experimented with programs which seemed appropriate 
but

were not well received, or which reflected expressed

interest but were offered in a format composed without

consideration of the nature of the learner involved.

Since health is a priority concern for most elderly

persons, it may be that the most meaningful program of

education for older people would be concerned with the

subject of health.

Biofeedback and relaxation training appear to take

these considerations into account, for the following

reasons:

1. Anxiety over health is prominent among the

concerns of the elderly (30).

2. The elderly experience accumulating stress with

related diseases (16).
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3. Self-pacing of the learning task is charac-

teristic of both biofeedback training (25) and

relaxation training (6).

4. By definition, biofeedback and relaxation are

conducive to low-arousal states.

5. For different reasons, both biofeedback and

relaxation training are learning activities

involving audio-visual presentation, a requisite

for optimum learning with older people (16).

a. Relaxation techniques are demonstrated by the

instructor and then induced via verbalization

of a protocol.

b. Biofeedback training involves a constant

audio-visual report to the learner regarding

minute changes in his body functions.

Chapter III outlines this study, which was designed

to test hypotheses related to information presented in

this chapter.
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CHAPTER III

METHODS AND PROCEDURES

This chapter is concerned with (1) selection and

description of subjects under study, (2) preliminary

procedures, (3) experimental procedures, (4) the col-

lection and treatment of data, and (5) a description of

the analysis of data.

Selection of Subjects

A total of forty-one subjects participated in the

study. They were residents of Presbyterian Village Home

for the Aging in Dallas during the spring and summer of

1977. Subjects were chosen from this residential setting

in order to facilitate the scheduling of individual and

group training sessions.

Selection Criteria

Subject selection was based on the following

criteria:

1. Voluntary participation.

2. Willingness to commit time for the entire

training period.
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3. Ability to comprehend the requirements for

participation.

4. Ability to perform the activities of daily living

unassisted.

Description of Subjects

The original group of residents showing interest in

participation numbered fifty-two. Forty-one made a

commitment for the study and completed the training. Of

the eleven people who dropped out, three were unable to

complete the pretesting satisfactorily and the other

eight decided the time commitment was too great. Among

the subjects who remained, thirty-four were females and

seven were males. The facility's ratio for similar

residents (i.e., not receiving regular nursing care) was

four females to one male. The participants had resided

in the home for an average of four years, with a range of

one month to eleven years. The average age of the partic-

ipants in the study was 80.6 years, ranging from 64 to 91.

Although they represented a variety of disabilities

common to the elderly population, including impairments

in vision, hearing, ambulation, and physical health, they

were basically able to handle the activities of daily

living without assistance.
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Preliminary Procedures

A few weeks in advance of pretesting, the staff of

the facility was contacted, the study was explained, and a

request made to obtain a sample of residents for partic-

ipation. At this time the staff suggested bringing the

proposal before a meeting of the resident council for

their reflection and response.

The council members were interested in and receptive

to the request for volunteer subjects for the study and

disseminated the information to their respective living

areas. They reported widespread interest on the part of

the residential body and requested an explanatory group

meeting for all residents who might be potential vol-

unteers. Therefore, all interested residents and staff

were invited to a general meeting, at which time the study

was described, its purposes were explained, and the require-

ments of residents who might volunteer were outlined.

Volunteers and staff were invited to view an audio-

visual cassette presentation on stress and biofeedback

(2, 3), followed by a question-and-answer period. A lay

summary (see Appendix A) was read to volunteers, who were

requested to sign a form (see Appendix B) releasing the

School of Allied Health Sciences from responsibility for

undesirable results.
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Subjects who volunteered were given the Profile of

Mood States (POMS) and a questionnaire concerning the

number of headaches, sleep disturbances, and general aches

and pains they experienced in the past week. All subjects

were given written notices informing them of the time and

place of the first session in relaxation training.

At the first meeting for relaxation training, the

subjects were randomly assigned to smaller groups for the

remaining weeks of training. Two groups contained

seventeen subjects and one contained eighteen subjects.

Proceeding in alphabetical order, and using a table of

random numbers, half the subjects were assigned to the

biofeedback group. The use of this randomization process

was explained to all the subjects.

An assistant was selected who had training and

experience in the use of the relaxation techniques chosen

for use in this study. Additionally, this individual had

experience in teaching such techniques to older people.

Two separate areas were chosen for experimental

use. A library, which accommodated the small training

groups, was arranged so that individuals sat in a circle

on folding chairs. The research assistant had an iden-

tified chair in the circle. A small office was made

available for training individuals in biofeedback tech-

niques. A large, comfortable chair was pulled up to a
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desk, where the biofeedback equipment was placed. Another

chair was located to one side and behind this chair for

observing both the biofeedback equipment and the subject,

without obstructing the subject's field of vision. Heat,

lighting, and privacy were controllable.

The electromyograph (EMG) biofeedback system

selected for use was a Cyborg BL 933 Dual Distributive

Processing System consisting of a BL 900 Dual Processor

and one J33 trainer. The Cyborg BL 933 is equipped with

a Time Period Integrator so that a subject's performance

can be averaged.

Experimental Procedures

Dependent Variables

The individual scores on the six sub-scales of the

POMS served as dependent measures of psychological status.

These sub-scales were tension-anxiety, anger-hostility,

fatigue-inertia, depression-dejection, vigor-activity, and

confusion-bewilderment. Reports on the number of certain

kinds of physical complaints served as dependent measures

of physiological status. These included headaches, sleep

disturbances, general aches and pains, systolic blood

pressure and diastolic blood pressure.
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Design

The experimental design utilized in this study was

the pretest-posttest type outlined by Stanley and Campbell

(7). Thus the treatment groups could serve as their own

controls.

Treatment Variables

The instructions for the relaxation training were

composited from Jacobson's (4) procedures and Benson's (1)

Relaxation Techniques (see Appendix C). Each session was

replicated using the same voice and instructions for a

total of thirty minutes per session. Twice a week the

sessions were conducted by use of a cassette tape of the

original sessions, played by a member of the relaxation

group. On the other days of the week, the research

assistant conducted the sessions.

Subjects who received individualized biofeedback

training were seated comfortably in a chair and given the

option of using a pillow placed behind their head or back

in order to maximize their comfort. The procedure to be

used was explained to the subjects and questions they

might have were answered. Sensors were placed on subjects'

frontalis muscles, and, during the first session, subjects

were allowed to experiment with techniques which would

influence the audio-visual display.
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Toward the end of the first session a base line score

was obtained on each subject by setting the time period

integrator so that a one-minute average would be computed.

This average reflected microvolts of electrical pulses

caused by muscle fibers contracting.

During subsequent sessions, subjects were asked to

utilize any method they felt had been influential in

lowering tension levels while observing the audio-visual

feedback of the EMG in order to facilitate their learning.

The time period integrator was set so that a ten-minute

average would be computed. This reading became the

recorded "score" for each subject each week. At the

beginning of each session after the first, subjects were

given a report of their previous score and invited to

improve on it.

Treatment Conditions

The entire research project, including the pre-

liminary period, was conducted in eleven weeks, beginning

May 9, 1977, and ending July 22, 1977. It was scheduled

as follows:

1. Week one: meetings were held with the staff of

the facility and with the resident council.

2. Week two: an educational film on stress and bio-

feedback was shown to all interested staff and

residents.
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3. Week three: all subjects were pretested, using

(1) the POMS scales, (2) reports of physical

complaints, and (3) blood pressure tests.

4. Week four: relaxation training was conducted for

thirty minutes each day, Monday through Friday,

at three different times. All subjects attended

one of the sessions daily (see Appendix D).

5. Weeks five through ten: all subjects continued

the above procedure. In addition, those subjects

who had been randomly assigned to the biofeedback

group were given weekly thirty-minute training

sessions using an EMG. Results of the training

were recorded each week and the individual's

previous score was reported to him at the

beginning of each treatment session. This score

was an averaged measurement, in microvolts, of

activity of the frontalis muscle.

6. Week eleven: all subjects were posttested, using

(1) the POMS scales, (2) reports of physical

complaints, and (3) blood pressure tests.

Collection and Treatment of Data

Three instruments were used in the study. They were

the Profile of Mood States, an Inventory of Physical

Complaints, and a sphygmomanometer.
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Profile of Mood States

The POMS was developed by McNair, Lorr, and Droppleman

(5), and provides measurement of moods seen to be indic-

ative of emotional states (see Appendix E). It consists

of sixty-five descriptive words to be rated on a five-

point scale in accordance with how the individual views

himself at the present point in time. The inventory was

derived from factor analysis, using data from experimental

clinical research, clinical assessments, and samples of

normal subjects. Internal consistency reliabilities are

near .90 or above. Test-retest reliability estimates

range from .65 for Vigor to .74 for Depression. Numerous

studies support claims for factorial, content, predictive,

and construct validity (5).

Inventory of Physical Complaints

The Inventory of Physical Complaints is an instrument

composed by the investigator (see Appendix F). It is not

a test, but simply a tally sheet to record numbers of

headaches, sleep disturbances, and aches and pains recalled

by the subjects over a one-week period.

Sphygmomanometer

A sphygmomanometer is an instrument for measuring the

blood pressure, commonly used by medical personnel.



68

Pressure is recorded in the ratio of systolic over

diastolic readings.

Raw scores on pre- and posttests, using the POMS

scales, were accumulated for each subject and entered on

individual summary sheets. Numbers of physical complaints

and blood pressures were likewise recorded for each

subject before and after the experimental period (see

Appendix G).

Analysis of Data

Statistical Procedures

In order to assess the relative improvement in

psychological and physiological states (except blood

pressure) among the experimental subjects, a chi-square

test for independence was performed, comparing group

membership with the following categories: (1) positive

change (in the direction predicted), (2) negative change

(in the opposite direction predicted), and (3) no change.

In order to assess relative improvement in blood

pressures, the chi-square was obtained by comparing group

membership with the following categories: (1) positive

change (in the direction predicted), (2) negative change

(in the opposite direction predicted), (3) positive no

change (remaining within normal range), and (4) negative

no change (remaining outside normal range).
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This statistical procedure was conducted for each of

the following dependent measures: (1) tension-anxiety,

(2) depression-dejection, (3) anger-hostility, (4) vigor-

activity, (5) fatigue-inertia, (6) confusion-bewilderment,

(7) headaches, (8) sleep disturbances, (9) aches and pains,

(10) systolic blood pressure, and (11) diastolic blood

pressure.

Statistical computations were performed using the

formula suggested by Roscoe (6, p. 256) for employing the

chi-square test for independence. The .05 level of sig-

nificance was selected as the required alpha for rejection

of all statistical hypotheses.

In order to test for overall treatment effects, the

data were subjected to a t-test for correlated samples

(6), performed by the Computer Center, North Texas State

University, Denton, Texas. Each hypothesis was tested at

the .05 level of significance.

Summary

This study was conducted in a large metropolitan

retirement and nursing home. A total of forty-one vol-

unteer subjects participated in the study. They were

placed in experimental groups through a random assignment

procedure, with twenty in the relaxation training group

and twenty-one in the biofeedback training group.
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For six weeks there were daily relaxation training

sessions for all subjects and weekly biofeedback training

sessions for the biofeedback group. In addition a pre-

liminary week of relaxation training was given to all

subjects. All sessions lasted thirty minutes.

A standardized test was used to measure changes in

psychological variables related to mood states. Self-

reports of changes in physiological variables related to

sleep, headaches, aches, and pains were obtained. In

addition, blood pressures were recorded in order to

measure changes in this physiological variable. The

subjects' responses to the first two were hand scored,

while the third recording was done by a nurse associated

with the facility.

Two statistical analyses were performed with the

data collected. A presentation of these data and analyses

is presented in Chapter IV.
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CHAPTER IV

ANALYSIS OF DATA

The purpose of this chapter is to present and analyze

the statistical results of data collected in this study.

The investigation was concerned with identifying signif-

icant changes associated with the use of two experimental

treatment variables. A second concern was with the

relative effects of these two treatment variables: (1)

relaxation training and (2) a combination of relaxation

plus biofeedback training. Measurements used for this

purpose were (1) subjects' individual scores on the six

sub-scales which comprise the POMS, (2) the three totals

of headaches, sleep disturbances, and aches and pains which

comprise the IPC, and (3) the two blood pressure measures.

Pretest and posttest scores for each of these measures

were collected.

The research questions presented in Chapter I formed

the basis for the null hypotheses tested statistically.

These null hypotheses are the following:

1. There is no difference in scores on the POMS sub-

scale for tension, between elderly people given

biofeedback plus relaxation response training

72
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and elderly people given relaxation response

training only.

2. There is no difference in scores on the POMS

sub-scale for depression, between elderly people

given biofeedback plus relaxation response

training and elderly people given relaxation

response training only.

3. There is no difference in scores on the POMS

sub-scale for anger, between elderly people given

biofeedback plus relaxation response training and

elderly people given relaxation response training

only.

4. There is no difference in scores on the POMS

sub-scale for vigor, between elderly people given

biofeedback plus relaxation response training and

elderly people given relaxation response training

only.

5. There is no difference in scores on the POMS

sub-scale for fatigue, between elderly people

given biofeedback plus relaxation response

training and elderly people given relaxation

response training only.

6. There is no difference in scores on the POMS

sub-scale for confusion, between elderly people

given biofeedback plus relaxation response



74

training and elderly people given relaxation

response training only.

7. There is no difference in numbers of headaches

reported by elderly people given biofeedback plus

relaxation response training and elderly people

given relaxation response training only.

8. There is no difference in numbers of sleep

disturbances reported by elderly people given

biofeedback plus relaxation response training

and elderly people given relaxation response

training only.

9. There is no difference in numbers of aches and

pains reported by elderly people given biofeed-

back plus relaxation response training and elderly

people given relaxation response training only.

10. There is no difference in systolic blood pres-

sures of elderly people given biofeedback plus

relaxation response training and elderly people

given relaxation response training only.

11. There is no difference in diastolic blood pres-

sures of elderly people given biofeedback plus

relaxation response training and elderly people

given relaxation response training only.

12. There is no difference in scores on the POMS

sub-scale for tension, between pretests and
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posttests of elderly people given biofeedback

plus relaxation response training.

13. There is no difference in scores on the POMS

sub-scale for depression, between pretests and

posttests of elderly people given biofeedback

plus relaxation response training.

14. There is no difference in scores on the POMS

sub-scale for anger, between pretests and post-

tests of elderly people given biofeedback plus

relaxation response training.

15. There is no difference in scores on the POMS

sub-scale for vigor, between pretests and post-

tests of elderly people given biofeedback plus

relaxation response training.

16. There is no difference in scores on the POMS

sub-scale for fatigue, between pretests and post-

tests of elderly people given biofeedback plus

relaxation response training.

17. There is no difference in scores on the POMS

sub-scale for confusion, between pretests and

posttests of elderly people given biofeedback

plus relaxation response training.

18. There is no difference in numbers of headaches

reported, between pretests and posttests of
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elderly people given biofeedback plus relaxation

response training.

19. There is no difference in numbers of sleep

disturbances reported, between pretests and post-

tests of elderly people given biofeedback plus

relaxation response training.

20. There is no difference in numbers of aches and

pains reported, between pretests and posttests of

elderly people given biofeedback plus relaxation

response training.

21. There is no difference in measurements of

systolic blood pressure, between pretests and

posttests of elderly people given biofeedback

plus relaxation response training.

22. There is no difference in measurements of

diastolic blood pressure, between pretests and

posttests of elderly people given relaxation

response training.

23. There is no difference in scores on the POMS

sub-scale for tension, between pretests and post-

tests of elderly people given relaxation response

training.

24. There is no difference in scores on the POMS

sub-scale for depression, between pretests and
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posttests of elderly people given relaxation

response training.

25. There is no difference in scores on the POMS

sub-scale for anger, between pretests and post-

tests of elderly people given relaxation response

training.

26. There is no difference in scores on the POMS

sub-scale for vigor, between pretests and post-

tests of elderly people given relaxation response

training.

27. There is no difference in scores on the POMS sub-

scale for fatigue, between pretests and posttests

of elderly people given relaxation response

training.

28. There is no difference in scores on the POMS

sub-scale for confusion, between pretests and

posttests of elderly people given relaxation

response training.

29. There is no difference in numbers of headaches

reported, between pretests and posttests of

elderly people given relaxation response

training.

30. There is no difference in numbers of sleep

disturbances reported, between pretests and



78

posttests of elderly people given relaxation

response training.

31. There is no difference in numbers of aches and

pains reported, between pretests and posttests of

elderly people given relaxation response

training.

32. There is no difference in measurements of

systolic blood pressure, between pretests and

posttests of elderly people given relaxation

reponse training.

33. There is no difference in measurements of

diastolic blood pressure, between pretests and

posttests of elderly people given relaxation

response training.

The statistical methods employed to analyze the data

were the chi-square test for independence and a t-test for

correlated samples. The .05 level of significance was

chosen as the criterion level for rejection or retention

of all statistical hypotheses.

Differential effects of biofeedback plus relaxation

response training and relaxation response training only

were assessed by arranging for implementation of these

kinds of training using different groups of elderly sub-

jects and comparing the changes evidenced with group

membership.
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TABLE I

RESULTS OF CHI SQUARE ANALYSIS FOR

SUBSCALES OF POMS* ~

Direction of Change

Subscale Group Pos. Neg. None Totals Chi-square

Tension-
Anxiety

Depression-
Dejection

Anger-
Hostility

Vigor-
Activity

Fatigue-
Inertia

Confusion-
Bewilderment

BF
RR

BF
RR

BF
RR

BF
RR

BF
RR

BF
RR

16
14
30

16
9

25

14
8

22

12
10
22

13
13
26

12
10
22

3
3
6

3
9

12

6
7

13

7
7

14

6
4

10

5
6

11

2
3
5

2

1
5

2
3

2
3

4
4

21
20
41

21
20
41

21
20
41

21
20
41

21
20
41

21
20
41

0.3

5.0

4.3

0.4

0.6

0.2

*df = 2.
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After eleven subjects dropped out, the treatment

groups were established, using a table of random numbers.

The final sample used in the statistical analysis

consisted of forty-one subjects, twenty-one in the

biofeedback-relaxation group and twenty in the relaxation-

only group.

Differential Treatment Effects

A test for the relationship of treatment variables to

positive or negative change was performed with each

dependent measure, using the chi-square test for inde-

pendence (1). Positive change and negative change were

determined by (1) decreases or increases, respectively,

in raw scores obtained by pre- and posttesting, using the

POMS scales for tension, depression, anger, vigor, and

confusion, (2) increases or decreases, respectively, in

raw scores similarly obtained, using the POMS scale for

vigor, (3) decreases or increases, respectively, in

reported number of physical complaints, and (4) blood

pressures remaining or moving within or outside, respec-

tively, normal range (see Appendix G). Table I summarizes

the results of statistical analysis of data gathered by

use of the POMS.

In a 2 x 3 chi-square analysis, the subjects were

classified as having demonstrated positive, negative, or
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TABLE II

RESULTS OF CHI SQUARE ANALYSIS FOR IPC*

Direction of Change

Subscale Group Pos. Neg. None Totals Chi-square

Headaches BF 5 1 15 21 10.4**
RR 5 5 10 20

10 6 25 41

Sleep BF 10 1 10 21 0.2
Disturbances RR 8 1 11 20

8 21 41

Aches/Pains BF 11 1 9 21 0.3
RR 12 1 7 20

23 2 16 41

*df =2. **p < 01.
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no change on the sub-scales of the POMS. None of the

obtained chi-squares on the POMS was statistically signif-

icant at the .05 level. Therefore, statistical hypotheses

1, 2, 3, 4, 5 and 6 were retained. Thus, changes on

measures related to these hypotheses could not be attrib-

uted to biofeedback-relaxation vs. relaxation training.

In similar fashion, the data on physical complaints

were analyzed, using the chi-square test for independence.

Table II summarizes the results of statistical analysis of

reported numbers of complaints. The changes in numbers of

sleep disturbances or numbers of aches and pains were not

statistically significant. The changes in reported

numbers of headaches were significant (p. < .01). There-

fore, statistical hypothesis 7 was rejected, while

statistical hypotheses 8 and 9 were retained.

Blood pressures were tested before and after treatment

period and the results were compared with treatment

variables for independence, using the chi-square test.

Table III summarizes the results of statistical analysis

of the data obtained from systolic and diastolic blood

pressure recordings.

In a 2 x 4 chi-square analysis, the subjects were

classified as having demonstrated positive change,

negative change, positive no change, or negative no change
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TABLE III

RESULTS OF CHI SQUARE ANALYSIS FOR
BLOOD PRESSURES*

Direction of Change

Subscale Group Pos. Neg. Pos. No Neg. No Totals Chi-
Change Change Square

Systolic BF 8 2 7 4 21 0.7
Pressure RR 6 2 6 6 20

14 T 1H'Th A4

Diastolic BF 4 3 3 11 21 4.5
Pressure RR 6 6 4 4 20

S 9 7 15 41

*df = 3.
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in blood pressure. Changes in systolic and diastolic

blood pressure were not statistically significant. There-

fore, hypotheses 10 and 11 were retained.

Overall Treatment Effects

A test for the differences in scores before and after

the experimental period was performed for each treatment

group on all dependent measures, using the t-test for

correlated samples. Table IV summarizes the results of

the statistical analysis of data gathered from the

Biofeedback-Relaxation Group by use of the POMS, IPC, and

blood pressure measures. Between the pretests and post-

tests, the t showed a significant decrease in scores on

the POMS sub-scales for tension, depression, anger, fatigue,

and confusion. Therefore statistical hypotheses 12, 13,

14, 16 and 17 were rejected. Between pretests and post-

tests no significant difference in scores on the POMS

sub-scale for vigor was found from the obtained t. As a

result statistical hypothesis 15 was retained.

Between pretests and posttests, the t showed a sig-

nificant decrease in reported number of sleep disturbances

and aches and pains in the Biofeedback-Relaxation Group.

Therefore statistical hypotheses 19 and 20 were rejected.

Between pretests and posttests no significant difference

in reported number of headaches was found from the
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obtained t. As a result, statistical hypothesis 18 was

retained.

Between pretests and posttests, the t showed a sig-

nificant difference in systolic blood pressures in the

Biofeedback-Relaxation Group. Therefore statistical

hypothesis 21 was rejected. Between pretests and post-

tests no significant difference in diastolic blood

pressures was found from the obtained t. As a result

statistical hypothesis 22 was retained.

Table V summarizes the results of the statistical

analysis of data gathered from the Relaxation Group by use

of the POMS, IPC, and blood pressure measures. Between

the pretests and posttests, the t showed a significant

decrease in scores on the POMS sub-scales for tension and

fatigue. Therefore statistical hypotheses 23 and 27 were

rejected. Between pretests and posttests no significant

difference in scores on the POMS sub-scales for depression,

anger, vigor, and confusion was found from the obtained ts.

As a result, statistical hypotheses 24, 25, 26 and 28 were

retained.

Between pretests and posttests, the t showed a sig-

nificant decrease in reported number of sleep disturbances

and aches and pains in the Relaxation Group. Therefore

statistical hypotheses 30 and 31 were rejected. Between
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pretests and posttests no significant difference in

reported number of headaches was found from the obtained

t. As a result, statistical hypothesis 29 was retained.

Between pretests and posttests, the t showed a

significant difference in systolic blood pressures in the

Relaxation Group. Therefore statistical hypothesis 32

was rejected. Between pretests and posttests a signif-

icant difference in diastolic blood pressures was found

from the obtained t. As a result, statistical hypothesis

33 was rejected. However, the significant difference was

in the opposite direction from the hypothetical prediction.

Discussion

Differential treatment of two groups of elderly

people, using (1) biofeedback-relaxation training and

(2) relaxation training alone, resulted in mixed outcomes

on measures of psychological mood states. While both

groups improved significantly on the psychological

dimensions of tension and fatigue, only the biofeedback

group improved significantly on the psychological

dimensions of depression, anger, and confusion. Neither

group improved significantly on the psychological

dimension of vigor. On all psychological measures, the

numbers of subjects showing improvement was not signif-

icantly different for treatment groups.
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Similarly, regarding changes in physiological states,

different treatment of groups resulted in mixed outcomes.

Both groups improved significantly in numbers of reported

sleep disturbances, aches and pains and recorded systolic

blood pressures. Neither group improved significantly in

reported number of headaches or recorded diastolic blood

pressures. On all physiological measures, the number of

subjects showing improvement was not significantly

different for treatment groups, with the exception of

reported numbers of headaches. The group receiving

biofeedback-relaxation training reported significantly

more numbers of subjects who improved than did the group

receiving relaxation training only.
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CHAPTER V

SUMMARY, FINDINGS, CONCLUSIONS, RECOMMENDATIONS

This chapter contains a summary of the background and

purposes of this study, and of the methods and procedures

used to obtain the data. It also reviews the findings and

conclusions of this study, along with making recommen-

dations based on the foregoing.

Summary of the Background and Purposes

This study was based on the need to identify methods

which elderly people might employ in stress management.

Health statistics indicate that this population is among

those experiencing many chronic health problems. In the

Western World, health problems are becoming increasingly

stress-related. Many techniques have been developed in

Eastern cultures which effectively militate against stress

and some of these have been adopted or adapted in the

West. However, most elderly people have not been associ-

ated with the adult education movement which has enabled

many younger adults to learn such practices. Early

studies of older adults as learners presented a poor

prognosis for adult education programs designed to involve

older people. However, recent research points to

91
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situational variables in the learning environment which

may be controlled in order to equalize the learning

potential for older people.

Biofeedback and relaxation techniques are amenable to

a format designed to maximize older adults' learning.

Some of the reasons include the following:

1. Elderly people are concerned over their health

and highly motivated to participate in activities

designed to improve it.

2. Self-pacing of task and low achievement stimulus

are characteristics of training in relaxation and

biofeedback.

3. Both audial and visual presentations are an inte-

gral part of training in these techniques.

4. Elderly people have a residual capacity for

changing their physiological processes.

Both biofeedback and relaxation techniques have a

history of positive results when utilized in the manage-

ment of stress. A literature search was distinguished by

a lack of study in this area using elderly people as

subjects.

The purposes of this study were

1. To determine the effectiveness of biofeedback-

relaxation training in contrast to relaxation

response training alone, in improving the
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psychological and physiological conditions of

elderly people.

2. To ascertain the significance of changes in

measures of psychological and physiological func-

tioning associated with biofeedback and relaxation

response training.

3. To make recommendations, on the basis of the out-

comes of this study, regarding therapeutic

programs which may be applicable to a variety

of institutions and agencies providing services to

older people.

Summary of Methods and Procedures

This study was conducted in a large retirement

facility in Dallas, Texas. Subjects were residents who

volunteered to participate. They were randomly assigned

to two groups, one of which received relaxation training

only and one of which received biofeedback training along

with relaxation training. Three daily sessions, Monday

through Friday, were held in which small groups were

instructed in relaxation training. Every subject was

assigned to one of the daily groups. Those who received

biofeedback training were given individual weekly sessions

in addition.
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A psychological assessment instrument, the Profile of

Mood States was used to measure changes in psychological

status. Blood pressures and an Inventory of Physical

Complaints were used to measure changes in physiological

status.

Thirty-three hypotheses were formulated to predict

significant changes between groups and within groups on

the criterion measures. To test these hypotheses, two

separate statistical analyses were performed. The chi-

square test for independence was utilized in order to

identify significant numbers of "improved" subjects in

relation to treatment modality. Operational definitions

of "improved" and "not improved" were established for

determining categorization of data.

A t-test for correlated samples was performed in

order to test for differences in mean scores of respective

groups on all measures before and after treatments. With

both statistical tests, the .05 level of significance was

chosen to support or not support the hypotheses.

Findings

This study resulted in the following findings.

1. Both experimental groups improved significantly

on pre- and posttest scores using the POMS'

sub-scales for tension and fatigue. The
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biofeedback group also improved significantly

on pre- and posttest scores using the POMS' sub-

scales for depression, anger and confusion.

Neither group showed significant improvement on

pre- and posttest scores obtained from use of the

POMS' sub-scale for vigor.

2. Using the POMS, no significant difference was

found between biofeedback-relaxation response

training and relaxation response training alone.

3. Both experimental groups improved significantly

on pre- and post records of sleep disturbances and

aches and pains. Neither group showed significant

improvement in numbers of reported headaches.

4. No significant difference in reported numbers of

sleep disturbances and aches and pains was found

with the differential treatments of biofeedback-

relaxation response training vs. relaxation

response training only. A significant difference

was found in improvement of recorded numbers of

headaches with the biofeedback-relaxation

response training group vs. the relaxation

response training only group.

5. Both groups improved significantly on pre- and

posttests of systolic blood pressure. The

relaxation group's mean measure of diastolic
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blood pressure changed significantly before and

after the experimental period, but in a negative

direction.

6. There was no significant difference in improve-

ment in blood pressures between the biofeedback

and relaxation groups.

By way of summary, it can be said that no significant

difference in categorical improvement between the two

groups was found with the exception of numbers of reported

headaches. The biofeedback group reported significantly

fewer headaches on the post-treatment Inventory of Physical

Complaints than did the relaxation group. Analysis of

mean score changes in each group showed that relaxation

response training made a significant positive difference in

measurement of tension, fatigue, sleep disturbances, aches

and pains,and systolic blood pressure. Biofeedback-

relaxation response training made a significant positive

difference in measurements of tension, depression, anger,

fatigue, confusion, sleep disturbances, aches and pains,

and systolic blood pressure. Neither group showed a

significant positive difference in measurement of vigor,

headaches, and diastolic blood pressure. In fact, the

relaxation group made a significant negative change in

diastolic blood pressure.
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Although not based on statistically significant

findings, several outcomes bear reporting.

1. Most subjects reported improvement in well being,

ranging from increased energy and improved sleep

patterns to improved social relations. For

example, more than one subject found it useful

to practice the meditative aspect of the relax-

ation technique when confronted with an

unpleasant congregate dining experience. Another

mentioned that her family had noticed a positive

difference in her composure, but had no knowledge

of her participation in the study. Many subjects

mentioned feeling more in control of themselves.

2. Before and after the group sessions were

convened, the informal discussions among partic-

ipants changed from superfluous talk about the

weather to intimate sharing of thoughts about the

meaning of life and death.

3. A small core group evolved which organized with

staff of the facility to continue sessions on a

weekly basis.

4. Several subjects were able to reduce blood pres-

sure from alarmingly high levels to within only

slightly elevated or normal range before pre-

scriptive medications could be obtained.
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5. Normal range of blood pressure was defined as

120/80 to 140/90 for this study. However,

medical opinion differs concerning what is

actually normal range for an elderly population.

As the data base on older people expands, new

norms may well be established, with the normal

range of blood pressure being indicated at higher

levels. There would then be a strong possibility

that significant differences in diastolic pres-

sures would occur with the use of biofeedback and

relaxation training.

Conclusions

Conclusions which can be drawn from this study

include the following:

1. Relaxation training appears to be as effective

alone as a combination of relaxation and bio-

feedback training when assessing numbers of older

people making positive changes in psychological

status.

2. A combination of biofeedback and relaxation

training appears to make more significant dif-

ference in improvement on psychological measures

of depression, anger, and confusion than does

relaxation training alone. Both methods of
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training appear equally effective in improving

psychological measures of tension and fatigue.

3. Neither treatment seems to influence measures of

the psychological dimension of vigor to a signif-

icant degree.

4. Aches and pains and sleep patterns in older people

do not change significantly with the use of bio-

feedback rather than relaxation training alone.

5. The number of older people reporting improvements

in records of headaches increases significantly

when biofeedback training is included with the

teaching of general relaxation techniques.

However, neither treatment seems to make a sig-

nificant difference in total numbers of headaches

reported.

6. Numbers of older people showing improvement in

blood pressure are not significantly different

when a combination of biofeedback and relaxation

is used rather than relaxation alone.

7. Both biofeedback and relaxation training are

associated with positive change in systolic blood

pressure but neither appears to improve diastolic

blood pressure.

8. It may be possible to conclude that the positive

effects noted from the addition of biofeedback
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can be attributed just as easily to individual

attention subjects received as to the learning

acquired in the training sessions. Since the

total time spent working with each individual

was three hours, it appears rather unlikely that

significant psychological and physiological

changes would occur as a result.

9. There is the possibility that subjects reported

improvements in sleep disturbances, aches and

pains, and headaches in an effort to conform to

what they imagined was expected. Militating

against this circumstance is the fact that reports

were not uniformly improved at the time of post-

testing.

10. It is possible that there are variables associated

with the types of trainnng used in this study

which promote intimacy among older people. The

changes noted in subjects' topics of informal

conversation were definitely in the direction of

increased intimacy. Perhaps the meditative

quality of the training promoted an increased

awareness of self and others. Since many medi-

tative activities do lead to altered states of

consciousness (4), it is possible the subjects of

this study experienced changes leading to
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increased feelings of closeness and willingness

to risk discussion of highly personal matters.

Recommendations

For Future Research

1. The addition of experimental groups designed to

use subjects as control and biofeedback-alone

units would allow more varied statistical analyses

and mitigate against a placebo effect.

2. The use of a more precise instrument than the

IPC for identifying changes in physical status

would perhaps offer a better chance of congruency

between verbal reports and statistical findings

in this area.

3. The pervasive response of increased feelings of

autonomy and control over themselves which

subjects made suggests that an instrument

measuring internal locus of control might be used

as a dependent measure in future studies.

4. Since this was a beginning study with an older

group of subjects, the length of time designated

for treatment was experimental in itself.

Possibly a longer overall treatment period or

more frequent biofeedback training sessions would
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vary the results and more clearly distinguish

differential effects. More research should

reveal optimum levels of exposure.

5. A group given attention only might act as a

control for placebo effects associated with this

variable.

For Application of the Findings

The results of this study suggest that personnel

working with older people might consider

1. implementing a program of relaxation training for

stress management in lieu of the more costly

approach of using biofeedback without sacrificing

many potential outcome variables.

2. utilizing biofeedback when specific outcomes are

desired in the area of anger, depression, and

confusion.

3. becoming aware that older people are responsive

to learning techniques for self-regulation of

bodily processes and consider this variable in

program planning.

4. taking advantage of the potential for increased

feelings of autonomy and self-mastery which

implementation of a program based on this study

may offer. Seligman (3) has demonstrated how
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learned helplessness and consequent depression

may develop. Programs developed in light of

subjects' response to this study may lead to an

effective intervention.

5. making use of any activity generated along the

lines of this study to foster the development of

group intimacy. From this a great deal of mutual

support and concern may grow. Such a group has

potential for the emotional well being of older

people, since they have feelings of intense

loneliness (2). Fromm-Reichman (1) describes

loneliness as a painful emotion based on the

realization of lack of meaningful contact with

others. Thus, loneliness is not merely alone-

ness, but a circumstance often based on loss of

significant others. Facilitating the estab-

lishment of a group which engenders intimacy, and

closeness may alleviate the loneliness many older

people experience.

6. the older person's potential for learning newer,

more esoteric techniques for life enrichment.

7. principles of adult education, and, in particular,

the first-hand meaningfulness of material, when

planning programs for older people.
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8. that older people are amenable to education and

training in health matters. There is a potential

for older people to take some responsibility for

their health status. Adult education programs

designed to augment this potential are feasible,

workable, and rewarding.
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SCHO QF AL H TH SCIENCES
The as e c At Dallas

LAY SUMMARY

Through the years, relaxation has been found to be beneficial,
psychologically and physiologically, to the well being of individuals.
Some of you will be trained in deep muscle relaxation without bio-
feedback equipment. Some of you will be trained in even deeper
relaxation with the equipment. The biofeedback equipment helps be-
cause it can tell you about slight levels of muscle tensions of
which you are not ordinarily aware. Thus you can relax low levels
of tension. The electrodes we will attach (in the same fashion as
an EEG) simply measure the amount of muscle activity and translate
it into audible sound. No electricity flows from the equipment into
th~e body but, instead, it flows from-the body, into the equipment.
We will expect you to practice relaxing regularly in between sessions
using a tape we will provide.
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SCHOOL.-OF ALL ;H TH SCIENCES
109The UniV4ts yf exas ea c 4? r At Dallas

AUTHORITY TO PARTICIPATE IN RESEARCH PROJECT

I hereby consent to being included in the Biofeedback Research Project

conducted by the School of Allied Health Sciences. I shall not hold the

School of Allied Health Sciences responsible for possible unfavorable re-

sults. I wish to participate in the study, the details of which have been

explained to me and I understand the nature and extent of the study. I

hereby authorize the School of Allied Health Sciences to release in general

statistical form all information, findings and conclusions obtained, devel-

oped or determined from my participation in the research project.

Date

Participant

Witness
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Training Protocol

Focus your attention on your feet. Become aware of the
muscles in your feet. On the count of three, tense the
muscles in your feet, either curling the toes under or up.
Ready....ONE....TWO...THREE tense the muscles, breathing in
and RELAX again as you breathe out. Completely relax the
feet.

Now focus your attention on your calf muscles, the muscles
in your lower legs. On the count of three, tense the
muscles in your calves. ONE...TWO...THREE tense the
muscles, breathing in and RELAX again as your breathe out.
Completely relax your calf muscles.

Now focus your attention on the muscles in your thighs.
On the count of three, tense these muscles. ONE...TWO...
THREE tense the muscles in your thighs, breathing in and
RELAX again as you breathe out. Completely relax your
thigh muscles.

Now focus your attention on the muscles in your buttocks.
Become aware of muscles around your hip area. On the
count of three, tense those muscles. Ready...ONE...TWO...
THREE tense the muscles, breathing in and RELAX again as
you breathe out. Completely relax the buttocks.

Now focus your attention on the muscles in your abdominal
area. On the count of three, tense those muscles.
Ready...ONE...TWO...THREE tense the muscles, breathing in
and RELAX again as you breathe out. Completely relax the
abdominal muscles.

Now focus your attention on the muscles around your
shoulder girdle where the arms join the chest. On the
count of three, tense those muscles. Ready...ONE....TWO...
THREE tense the muscles, breathing in and RELAX again as
you breathe out. Completely relax the shoulder girdle.

Now focus your attention on the shoulder muscles. On the
count of three, tense those muscles pulling them up to
your ears. Ready...ONE...TWO...THREE tense the muscles
breathing in and RELAX again as you breathe out. Com-
pletely relax the muscles in the shoulders.

Now focus your attention on the muscles in your upper
arms. On the count of three, tense those muscles.
Ready...ONE...TWO....THREE tense the muscles breathing in
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and RELAX again as you breathe out. Completely relax the
muscles in your upper arms.

Now focus your attention on the muscles in your lower
arms. On the count of three, tense those muscles.
Ready...ONE...TWO...THREE tense the muscles breathing in
and RELAX again as you breathe out. Completely relax the
muscles in your lower arms.

Now focus your attention on the muscles in your hands. On
the count of three, make a tight fist, tensing those
muscles. Ready...ONE...TWO....THREE tense the muscles
breathing in and RELAX again as you breathe out. Com-
pletely relax the muscles in your hand.

Now, still using the muscles in your hand, on the count of
three hyperextend it bending the fingers as far back as
possible. Ready....ONE....TWO...THREE tense the muscles
breathing in and RELAX again as you breathe out. Com-
pletely relax the hand.

Now focus your attention on the muscles in the back of your
neck. On the count of three, tense those muscles.
Ready...ONE...TWO...THREE tense the muscles breathing in
and RELAX again as you breathe out. Completely relax the
muscles in your neck.

Now focus your attention on the muscles in your scalp. On
the count of three, tense those muscles, or imagine you
are tightening the muscles under your hair. Ready...ONE...
TWO... THREE tense the muscles breathing in and RELAX again
as you breathe out. Completely relax the muscles in your
scalp.

Now focus your attention on the muscles in your forehead,
the area around your temples and eyebrows. On the count of
three, tense those muscles. Ready....N.....TWO....THREE
tense the muscles breathing in and RELAX again as you
breathe out. Completely relax the muscles in your
forehead.

Now focus your attention in your mouth. On the count of
three, tense the muscles in your lips and lower chin.
Ready...ONE...TWO...THREE tense those muscles breathing
in and RELAX again as you breathe out. Completely relax
the muscles in your mouth area.
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Now focus your attention on your tongue. On the count of
three, press your tongue against the roof of your mouth.
Ready...ONE...TWO...THREE tense the muscles of your
tongue breathing in and RELAX again as you breathe out.
Completely relax the muscles in your tongue.

Now focus your attention on your jaw muscles. On the
count of three open your jaw hinge as wide as possible.
Ready...ONE...TWO...THREE tense the muscles in your jaw
breathing in and RELAX again as you breathe out. Com-
pletely relax the muscles in your jaw.

Now focus your attention on the muscles in the front of
your neck. On the count of three tense the muscles from
your chin to the top of your chest. Ready...ONE...TWO...
THREE tense the muscles breathing in and RELAX again as
you breathe out. Completely relax the muscles in the
front of your neck.

Now go up and down your body and seek out any tension
spots which you still experience, any that have been over-
looked or are not relaxed. Tense these and relax them in
the same way.

Now imagine that each time you're breathing in you're
letting in fresh, revitalizing energy and each time you're
breathing out you're letting go of old, tired and tense
energy. (pause) Now as you continue to pay attention to
your breathing, say the number ONE over and over intern-
ally. And as you say it, imagine that you become more
and more relaxed the longer you say it. (pause) If you
find your mind is wandering, bring it back by paying
attention to your breathing and begin again to concentrate
on the number ONE. (long pause) Take a deep breath,
hold it in your lungs for a moment and then exhale sharply.
Come back into the here and now.
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Record of Attendance

Session Group

I II III

1 15 12 14
2 12 11 12
3 15 15 13
4 13 15 12
5 13 12 12
6 14 11 12
7 15 13 14
8 13 12 14
9 10 11 13

10 12 13 12
11 9 8 9
12 11 11 11
13 11 9 10
14 10 10 9
15 11 7 11
16 11 10 11
17 10 9 10
18 10 8 8
19 13 8 5
20 12 8 10
21 xx xx xx
22 9 7 9
23 13 8 7
24 13 6 8
25 10 7 11
26 11 7 8
27 10 6 8
28 11 5 6
29 9 6 10
30 9 9 11
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An example of the type of item used on the PCIS.

'-4 j -4 a) 10

SH a) +

1 2 3 4 5
Hopeful . 0 0. 1 1 11.1 1
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Raw Scores on Dependent Measures

Pretests

Subject POMS IPC Blood Pressure

Biofeedback T D A V F C H SD A/P Syst. Diast.

1 6 13 0 21 13 7 1 2 7 140 60
2 15 7 1 13 4 6 0 7 3 140 60
3 17 2 6 18 11 4 0 5 7 190 120
4 14 7 1 16 5 14 0 7 7 158 70
5 16 13 10 14 23 14 0 0 4 160 90
6 34 31 3 14 6 12 0 7 0 140 80
7 16 25 15 15 8 8 0 0 0 120 60
8 1 1 1 18 3 3 0 0 7 140 80
9 22 38 15 28 20 17 0 2 0 174 62

10 12 10 5 16 9 4 0 1 2 180 100
11 10 3 0 12 1 9 0 7 0 190 100
12 17 23 17 12 13 8 0 2 0 200 70
13 10 8 2 21 0 6 0 0 6 140 60
14 19 20 11 21 18 14 7 0 7 150 80
15 10 11 9 7 19 11 0 7 7 120 70
16 14 20 12 20 13 2 0 7 7 220 100
17 24 23 19 14 17 9 3 5 3 160 100
18 10 2 6 16 2 11 1 1 0 170 70
19 3 2 10 28 21 10 0 0 0 115 60
20 6 6 0 13 8 6 0 1 7 140 80
21 10 9 1 9 5 12 4 4 7 130 80

Relaxation

1 0 0 0 19 0 4 0 0 7 130 60
2 2 1 0 22 5 6 0 0 7 160 80
3 19 18 1 17 17 13 4 0 7 154 84
4 28 28 20 12 8 11 0 0 0 160 60
5 23 6 2 15 22 8 7 7 7 140 70
6 3 1 0 29 4 4 0 1 3 140 80
7 24 4 5 16 24 6 6 6 6 150 80
8 4 3 3 24 2 3 1 1 1 120 60
9 16 16 4 13 17 12 0 4 0 180 80

10 6 0 5 23 4 3 0 0 0 130 70
11 13 15 7 15 10 11 0 14 7 180 90
12 23 19 16 15 20 12 0 7 7 160 90
13 12 14 2 14 17 14 2 0 7 140 80
14 0 4 5 22 2 3 0 0 7 150 60
15 19 19 0 16 23 17 0 6 6 130 70
16 20 9 3 20 5 11 0 0 0 145 70
17 15 18 20 9 17 10 7 7 7 180 80
18 6 1 1 29 11 1 1 0 1 150 70
19 10 9 15 23 4 6 0 7 7 120 80
20 13 18 14 10 12 7 1 2 3 158 68



122

Raw Scores on Dependent Measures

Posttests

Subject POMS IPC Blood Pressure

Biofeedback T D A V F C H SD A/P Syst. Diast.

1 4 12 1 25 2 11 0 0 7 136 78
2 9 6 2 19 6 6 0 0 2 134 60
3 8 2 3 28 2 5 0 0 0 136 82
4 15 10 3 10 8 14 0 0 3 128 72
5 13 5 7 7 8 11 0 0 0 124 76
6 20 18 7 13 5 6 2 7 0 138 80
7 16 21 9 20 16 8 0 2 7 125 70
8 1 0 0 20 0 1 0 0 7 138 80
9 9 3 0 30 7 1 0 2 0 140 58

10 9 7 4 15 8 2 0 0 1 144 72
11 12 6 3 9 0 2 0 0 0 110 76
12 9 6 3 17 12 8 0 0 0 152 70
13 5 0 4 21 0 5 0 0 2 132 70
14 9 1 5 21 4 11 0 0 0 124 81
15 6 7 8 8 7 10 0 7 0 138 88
16 9 12 5 14 13 5 0 7 6 158 90
17 18 19 13 16 13 11 1 1 0 144 90
18 3 2 3 23 4 7 0 1 0 136 66
19 2 1 7 10 24 7 0 0 0 118 58
20 12 9 0 16 12 7 0 0 7 160 100
21 9 1 0 13 4 5 2 0 0 118 74

Relaxation

1 1 4 0 32 0 1 0 0 0 130 80
2 1 2 0 23 0 5 0 0 7 140 88
3 1 1 4 32 2 2 1 0 0 140 70
4 7 3 10 14 5 5 0 0 0 168 68
5 12 2 3 13 9 6 0 2 2 132 86
6 0 0 0 28 4 5 2 7 0 140 80
7 21 7 4 15 19 8 7 0 0 152 96
8 2 5 3 32 0 3 2 0 0 124 72
9 12 21 5 16 12 10 0 4 0 140 100

10 6 2 10 23 6 3 0 0 0 120 80
11 13 18 9 20 10 9 0 3 0 160 80
12 13 13 8 17 18 10 0 2 7 140 86
13 11 21 12 16 15 11 7 0 0 138 70
14 0 4 2 22 4 7 0 0 0 150 90
15 22 16 0 14 22 19 1 0 1 150 78
16 17 14 5 12 10 13 0 0 0 145 85
17 12 18 14 16 13 10 2 3 0 140 70
18 1 0 0 24 2 1 0 0 7 150 84
19 16 4 11 23 5 9 0 7 7 112 78
20 7 5 5 1 2 1 0 0 0 130 60
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