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After an initial four week baseline period, during 

which headache activity and medication consumption were 

monitored, 28 migraineurs were randomly assigned to one 

of the following groups: (a) the biofeedback temperature 

warming group, (b) the visual imagery group, (c) the 

combined treatment group, or (d) the comparison group. 

All four groups continued to monitor their headache 

activity and medication consumption during the eight week 

treatment period and the eight week follow-up period. 

A two way analysis of variance computed on groups over 

time indicated a significant decrease in headache activity 

and medication consumption. During the follow-up period 

(a) the combined treatment group had significantly fewer 

headaches than the biofeedback group or the comparison group 

and (b) the visual imagery group and the combined treatment 

group had significantly fewer headache hours than the 

biofeedback group or the comparison group. These results 

do not appear to be attributable to differences between 

groups on the amount of time spent in home practice or 



subjective ratings of relaxation. There was no consistent 

relationship between increases in finger temperature and 

headache activity improvement. Decreases in powerful other 

scores, as measured by the Health Attribution Test, and 

increases in subjective ratings of internal control were 

consistent with a reduction in headache activity and 

medication consumption. 



TABLE OF CONTENTS 

Page 

LIST OF TABLES iv 

LIST OF ILLUSTRATIONS V 

TEMPERATURE BIOFEEDBACK AND VISUAL IMAGERY IN THE 

TREATMENT OF MIGRAINE HEADACHES 

Introduction 1 

Treatment of Migraine Headaches 

Method 28 

Subjects 
Apparatus 
Procedure 

Results 35 

Headache Activity Indices 
Headache Related Indices 
Health Attribution Test Variables 

Discussion 40 

Appendix 48 

References 76 

i n 



LIST OF TABLES 

Table Page 

1. Demographics on Migraine History by 

Group 29 

2. Analysis of Variance on Headache Indices . . . 63 

3. Analysis of Variance on Headache Related 
Indices 64 

4. Analysis of Variance on Health Attribution 
Test Variables 65 

5. Analysis of Variance on Subjective Ratings 
of Health Attribution Test Variables 66 

6. Means and Standard Deviations of Headache 
Indices by Group Over Period 67 

7. Means and Standard Deviations on Finger 
Temperature by Group Over Period 68 

8. Means and Standard Deviations on Home 
Practice by Group Over Period 69 

9. Means and Standard Deviations on Significant 
Health Attribution Test Variables by Group 
Over Period 70 

IV 



LIST OF ILLUSTRATIONS 

Figure Page 

1. The Three Phases of Migraine Headaches as 
Postulated by Friedman 5 

2. Lazarus Model 9 

3. Hormonal Feedback Loops 11 

4. Central Nervous System Feedback Loops . 16 

5. Means of Significant Interactions 72 

6. Means of Significant Headache Indices 
Over Time 73 

7. Means of Significant Headache Related 
Indices Over Time 74 

8. Means of Significant Group Differences . . . . 75 

v 



TEMPERATURE BIOFEEDBACK AND VISUAL IMAGERY 

IN THE TREATMENT OF MIGRAINE HEADACHES 

Chronic headaches have been reported to be the most 

common health problem brought to physicians, with more than 

20 million Americans seeking help annually (Johnson & 

Goldfinger, 19 81; Saper, 19 83). Approximately 90 percent 

of these chronic headaches can be classified as migraine, 

muscle contraction, or a combination of the two (Rachman & 

Phillips, 1980), with migraine headaches striking between 

ten to 15 percent of the general population (Bakal, 1975, 

1979). The majority of migraineurs (approximately 70 

percent) are women (Adams, Feuerstein, & Fowler, 19 80; 

Popovich, Calstedt, Gartenhaus, & Salberg, 1980). Most 

migraineurs experience at least one attack per month, 

lasting from several hours to several days, with the age of 

onset usually occurring some time during adolescence (Ad Hoc 

Committee, 1962; Selby & Lance, 1960). 

The precise definition of the migraine syndrome is one 

of considerable debate (Adams et al., 1980; Dalessio, 1972; 

Selby & Lance, 1960; Wolff, 1963). However, the following 

symptoms are generally associated with a diagnosis of 

migraine headache: (a) unilateral pain, (b) pulsating pain, 

(c) visual disturbances, e.g., blurred vision, flashing 

lights, (d) photophobia, (e) nausea, and (f) vomiting (Ad Hoc 



Committee, 1962; Friedman, 1968; Popovich et al., 1980; 

Rachman & Phillips, 1980) . Visual disturbances and photo-

phobia are usually associated with the aura or prodrome 

that typically precedes the onset of pain by 20 to 30 

minutes, while nausea and vomiting may be present in both 

the prodrome and the headache phases (Bakal, 19 75, 19 79; 

Blanchard & Epstein, 1978; Johnson & Goldfinger, 1981). 

However, there is some evidence suggesting that migraine 

headaches may not form a discrete diagnostic category. 

Although a factor analysis of migraine symptoms done by 

Zeigler and his associates yielded the factors of unilateral 

pain, nausea or vomiting, and sensory prodromata, these 

factors were not highly correlated with each other (Zeigler, 

Hassanein, & Hassanein, 1972). 

Although the etiology of migraine headaches is unclear, 

it is generally agreed to be a stress-related vascular 

disorder (Ad Hoc Committee, 1962; Adams et al., 1980; Bakal, 

1975, 1979; Blanchard & Epstein, 1978; Selby & Lance, 1960). 

Migraine headaches have been reported to be precipitated by 

strong emotional states, e.g., anger, frustration, anxiety 

related to excessive performance demands, interpersonal 

problems, or ego threatening situations (Rachman & Phillips, 

1980). The third edition of the Diagnostic and Statistical 

Manual of Mental Disorder (DSM-III) also reflects the role 

that psychogenic factors may play in the occurrence of 

migraine headaches by placing migraine headaches under the 



diagnostic category 316.00—Psychological Factors Affecting 

Physical Condition. The diagnostic criteria for inclusion 

in this category is "psychologically meaningful environmental 

stimuli (that) are temporally related to the initiation or 

exacerbation of a physical condition" (American Psychiatric 

Association, 1980, p. 303). it further specifies that "the 

physical condition has . . . a known pathophysiological 

process, e.g., migraine headaches, vomiting" (p. 304). 

Current medical understanding of migraine headaches 

describes two distinct phases. During the prodrome phase 

there is excessive vasoconstriction (Phase One) of the 

cranial arteries (Bakal, 1975, 1979; Blanchard & Epstein, 

19 78). Ischemia due to this vacoconstriction may be the 

mechanism responsible for the sensory prodromata during 

this phase (Popovich et al., 1980). The release of epine-

phrine, presumably due to some environmental stressor, leads 

to platelet aggregation and the subsequent release of 

serotonin (Johnson & Goldfinger, 1981). As serotonin is a 

selective vasoconstrictive chemical of cerebral blood 

vessels, this may initiate the prodromal phase (Adams et al., 

1980). The prodromata is typically followed by vasodilation 

(Phase Two) of the cranial arteries. This "rebounding" may 

be an attempt to restore cranial circulatory homeostasis 

(Selby & Lance, 1960). It is apparently during this phase 

that the actual throbbing head pain begins (Mathew, Hrastnik, 

& Meyer, 1976). Friedman and his associates (1973) postulate 



an additional phase in which edema (Phase Three) is usually 

associated with a dull steady headache which diminishes only 

as the cranial arteries return to their normal size (see 

Figure 1). 

The theories of psychosomatic disorders have gone 

through a series of evolutionary changes. However, the major 

theoretical approaches have historically focused on either 

the biological components or psychological components of the 

disorder. Biological theories are generally concerned with 

the possible existence of pathological structural conditions, 

while psychological theories have attempted to specify the 

characteristics of the person and stimulus conditions that 

might account for the occurrence of the disorder. 

The weak organ theories often posit that organ systems 

function adequately until a period of abnormal stress is 

experienced and its integrative threshold is reached, 

leading to a structural lesion. After this "breaking 

threshold" has been reached, the dysfunction continues to 

emerge during subsequent stressful periods. Although there 

is some support for a genetic predisposition to migraine 

headaches which might involve such a biological weakness 

(Adams et al., 1980; Popovich et al., 1980; Wolff, 1963), 

the possibility that psychosomatic disorders might be due 

to other factors, e.g., learning, dietary, and hormonal 

factors, has not been clearly excluded (Freidman, 1968; 

Scheife & Hills, 1980; Turnbull, 1962). 



Phase 1 
Vasoconstriction 

& 
Phase 2 
Vasodilation 

Phase 3 
Edema 

Fig. 1--The three phases of migraine headaches as postualated 
by Friedman. 



The specific personality theory postulated by Helen 

Flanders Dunbar (1954) hypothesizes that a particular 

constellation of personality characteristics is related to 

a particular disorder. However, the statistical evidence 

presented by Dunbar was collected in a retrospective manner. 

That is, data was only recorded from persons already diag-

nosed as having a specific psychosomatic disorder. The 

personality similarities found may be the result rather 

than the cause of the disorder. It is also possible that 

persons who do not have a psychosomatic disorder may 

evidence the same particular psychosomatic personality 

constellations. Indeed, recent studies have failed to 

support a consistent personality constellation in migraineurs 

(Adams et al., 1980; Bakal, 1979; Harrison, 1975; Henryk-Gutt 

& Rees, 1973; Popovich et al., 1980). 

Another theory of psychosomatic disorders is the 

emotional reaction pattern theory postulated by Franz 

Alexander (1950). He hypothesizes that specific emotional 

states, e.g., repressed anger, anxiety, provoke specific 

physiological disturbances or specific structural pathology. 

For example, persons with migraine headaches would have 

"repressed hostile impulses, perhaps when the repression or 

inhibition occurs during the planning and preparation for 

a hostile attack" (Greenfield & Sternback, 1972, p. 855). 

However, research has failed to demonstrate a consistent 



relationship between particular disorders and particular 

types of stress (Brown, 1972; Payne, 1975). 

Another model of psychosomatic disorders is the 

specific attitude theory postulated by David Graham (Grace 

& Graham, 1952). This theory postulates that specific 

attitudes determine the kind of psychosomatic symptoms that 

develop. The specific attitude of a migraineur is "felt 

something had to be achieved and then relaxed after the 

effort" (Greenfield & Sternback, 1972, p. 857). To test 

the specific attitude hypothesis, Graham and his associates 

hypnotized a group of normal male subjects and suggested 

the specific attitude of either hives or Raynauds disease 

(Graham, Stern, & Winokur, 1958). Although the results 

appear to lend support for the specific attitude theory, 

further definitive studies are needed. 

Richard Lazarus, in his transactional or interactional 

approach, appears to take a more psychobiological perspec-

tive (Levi, 1975). According to Lazarus (1977), cognitive 

factors underlie emotional reactions. The cognitive 

processes determine the quality and the intensity of an 

emotional reaction. In addition, coping activities shape 

the emotional reaction by altering the ongoing relationship 

between the person and the environment (Lazarus, Averill, 

& Opton, 1970, 19 74). For example, an environmental event 

may be perceived as stressful if primary cognitive appraisal 

of that event is evaluated as presenting a potential threat, 
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harm, or loss and if secondary cognitive appraisal reveals 

inadequate resources or skills to cope with the event. 

These skills and resources may be of a diverse nature, e.g., 

social, political, financial, cultural. When an event is 

perceived as stressful (primary appraisal—threat, harm, or 

loss and secondary appraisal—insufficient resources and 

skills), then there is a physiological response, a behavioral 

response, and a cognitive response. The degree of the 

emotional reaction experienced depends on the magnitude of 

the perceived threat, harm, or loss and the cognitive 

appraisal of skills and resources available to cope with 

the event (see Figure 2 for Lazarus Model). 

The physiological response to stress involves the 

arousal of the sympathetic branch of the autonomic nervous 

system and the resultant activation of the endocrine system 

(Mason, 19 70) . ' The sympathetic nervous system mobilizes 

the organism for immediate action in the face of stress. 

For example, the sympathetic nervous system promotes the 

secretion of epinephrine from the adrenal medulla, decreases 

motility in the stomach and intestinal walls, increases 

cardiac output, blood pressure, stroke volume, and stroke 

rate while blood is directed to the skeletal muscles and 

away from the skin and visceral organs (Van Toller, 1979). 

Subsequently, the endocrine system prepares the organism 

for action via the secretion of hormones. The hypothalamus, 

whose primary function is homeostasis, exerts a direct 
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influence on the pituitary gland (Noback & Demarest, 1977). 

Corticotropin-releasing factors, which are synthesized by 

the median eminence region of the hypothalamus, are trans-

ported to the pituitary gland via the hypophyseal portals 

(Thompson, 1975) . This stimulates the release of adreno-

cortiotropic hormones (ACTH) by the anterior lobe of the 

pituitary gland which in turn stimulates the secretion of 

hormones by various endocrine glands of the endocrine system 

(Mason, 1968a, 1968b; see Figure 3 for feedback loops). For 

example, the pituitary gland, which in turn activates the 

adrenal cortex, increases fluid retention and decreases 

inflammation. 

The responses of the sympathetic nervous system and the 

endocrine system, then, are not antagonistic, but rather 

synergistic (Mason, 1970, 1971). In addition, these responses 

3-re fractionalized; not all or nothing (Knapp, 19 63; Mason, 

1968a, 1968b). That is, the responses of the sympathetic 

nervous system and the endocrine system are graded and 

proportional to the magnitude of the stress perceived. The 

prime mediators between psychological events and physiological 

arousal appear to be the autonomic nervous system and the 

endocrine system which serve as messengers to peripheral 

mechanisms or end organs. 

The cognitive response to stress may include many 

adaptive or maladaptive coping responses (Levi, 1975). in 

response to a stressful environmental event one may plan, 
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choose, avoid, tolerate, postpone, berate self, deceive self, 

or manipulate attention to fit one's needs and premises about 

self in the world (Lazarus, 1977). The cognitive response 

may be based on expectations from previous learning experi-

ences (Lazarus et al., 1970) . The cognitive response also 

interacts with the physiological response; that is, changes 

in cognitive appraisal of affect yield changes in bodily 

states (Lazarus et al., 1974). 

The behavioral response to stress has many avenues of 

expression. Depending upon the efficacy of skills, this 

response may or may not bring about a change in the stressful 

event at hand. One may take direct action to change the 

stressor, change the event or the evaluation of the event, 

move to accept the stressor, or make no change. This 

involves the interaction of the person with his environment. 

The frequency and duration of an emotional reaction to stress 

will depend upon how the person evaluates the event and how 

the person copes with the event. What is perceived as 

stressful to a large extent will depend upon environmental 

factors, e.g., socialization, history, and culture (Levi, 

1975). 

As the frequency, duration, and intensity of the 

emotional reaction to stress increases, it becomes more 

likely that a person will develop a psychosomatic disorder 

(Van Toller, 1979). Factors that influence this include 

external demands by the environment, internal demands by 
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the person, skills and resources available, as well as 

structural weaknesses (Levi, 1975). In addition, a vicious 

circle effect may be operating in which the physiological 

arousal in response to the original event is perceived as 

stressful and becomes a positive feedback loop for main-

taining the physiological arousal (Lachman, 1972). 

Support for the Lazarus Model is found in recent 

studies which show a stereotyped psychophysiological response 

pattern of habitual overgeneralized arousal in migraineurs 

when exposed to stressful environmental events (Cohen, 

Rickles, & McArthur, 1978; Price & Clarke, 1979). In the 

work of Cohen and his associates (19 78), 13 matched pairs of 

migraine and control subjects were exposed to six different 

tasks while physiological measurements were recorded during 

intertrial intervals. Migraineurs responded physiologically 

similarly after each of the stress-invoking stimuli (tasks) 

with overgeneralized arousal, whereas nonmigraineurs 

returned to their resting baseline levels. Therefore, it 

was concluded that the migraineurs exhibited response stereo-

typy or similarity of total response patterns. In the Price 

and Clarke study (1979), 22 matched pairs of migraine and 

control subjects were exposed to a classical conditioning 

paradigm while digital pulse volume was recorded. The 

normal controls demonstrated conditioned vasoconstriction to 

the CS+ (tone) and vasodilation to the CS- (white noise). 

The migraineurs failed to demonstrate differential 
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conditioning of digital pulse volume. Rather, they tended 

to constrict digital vessels to all stimuli; hence a response 

stereotypy suggesting overgeneralized arousal. 

It would appear then, that migraineurs differ signifi-

cantly from nonmigraineurs in their autonomic nervous system 

responses. The sympathetic nervous system appears to elicit 

an overgeneralized response to stressful situations and does 

not decrease its level of activity during brief rest periods. 

However, Price and Clarke (1979) contend that the central 

nervous system rather than the autonomic nervous system is 

the locus of disregulation. This inference is drawn because 

the migraineurs failed to condition classically, a process 

thought to be regulated by the central nervous system rather 

than by the autonomic nervous system. Hence, it appears 

that that in migraineurs the autonomic nervous system is 

characterized by a general imbalance between the sympathetic 

nervous system and the parasympathetic nervous system and 

that the central nervous system is unable to return to 

homeostasis (Cohen et al., 1978; Price & Clarke, 1979). 

A hypothalamic dysfunction may be the primary mechanism 

responsible for this state of disregulation. A function of 

the hypothalamus is to maintain homeostasis, e.g., regulation 

of body temperature by the release or retention of fluids. 

Migraine headaches and fluid retention tend to coexist 

(Selby & Lance, 1960). The hypothalamus also exerts a direct 

influence on the pituitary gland which regulates the endocrine 
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system. It has now been demonstrated that oral contracep-

tives, pregnancy, and the menstrual cycle may influence the 

intensity, duration, and frequency of migraine attacks 

(Adams et al., 1980). It appears that the hypothalamus may 

function as a mediator, as this area of the brain is directly 

influenced by the central nervous system and effects the 

functioning of the endocrine system and the autonomic nervous 

system (Van Toller, 1979; see Figure 4). Hence, there seems 

to be support for the Lazarus concept that cognitive appraisal 

may determine the quality and intensity of an emotional 

reaction. 

Treatment of Migraine Headaches 

Medical treatment of migraine headaches has focused 

largely upon careful drug therapy (Johnson & Goldfinger, 19 81). 

This form of treatment may take a symptomatic approach, 

treating the attack after it has begun, or a preventative 

approach by regular administration of a drug to stop the 

development of migraine attacks (Popovich et al., 1980). The 

ergotamine derivatives, e.g., Cafergot and Migral, are the 

primary drugs used in the symptomatic approach. These drugs 

appear to be the most effective in aborting migraine attacks 

with a success rate of about 80 percent (Selby & Lance, 1960). 

However, there are adverse side effects, e.g., coldness and 

tingling in the extremities. In addition, there is some 

concern about the development of a dependence on these drugs 
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due to a rebounding in headache activity when these drugs 

are withdrawn (Gilman, Goodman, & Gilman, 1980). 

The preventative or prophylactic medications are 

comprised mainly of the tricyclic antidepressants, amitrip-

tyline (Elavil) and imipramine (Tofranil), and take up to 

three weeks before their effectiveness can be assessed 

(Popovich et al., 1980). Once again, however, there are 

adverse side effects associated with these drugs with the 

most severe being toxicity which can lead to acute poisoning, 

cardiac arythmias, and cardiac disease (Gilman et al., 1980). 

Propranolol (Inderal) is another prophylactic medication 

used in treatment of migraine headaches (Popovich et al. , 

19 80). However, withdrawal from this drug is associated 

with a rebounding in headache activity and an increased 

incidence of myocardial infarction (Gilman et al., 1980). 

Methysergide maleate (Sansert) has had only a marginal 

success rate (.50-60%) and has many adverse side effects 

including confusion, nervousness, euphoria, and hallucinations. 

In addition, prolonged usage may lead to inflammatory fibrosis 

(Gilman et al. , 1980) . This drug has also been associated 

with a rebounding of headache activity during drug free 

periods (Popovich et al., 1980). Other drugs used less 

frequently for the treatment of migraine headaches include: 

platelet antagonists, minor tranquilizers, monoamine oxidase 

inhibitors, and diuretics (Johnson & Goldfinger, 1981). 
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Within the framework of an allergic diathesis, histamine 

injections have been used to presumably desensitize patients. 

However, there is no experimental evidence that this regimen 

induces tolerance and is not recommended (Gilman et al., 

19 80). Also within the framework of an allergic diathesis, 

specific foods containing tyramine and phenylethy1amine, as 

well as preservatives, e.g., monosodium glutamate and sodium 

nitrate, are thought to trigger migraine headaches (Popovich 

et al., 1980). Such foods include cured meats, e.g., bacon 

and bologna, aged cheese, Chinese food, canned soup, alcohol, 

chocolate, citrus fruit, dairy products, and smoked fish. 

Due to the undesirable side effects associated with the 

current medication used to treat migraine headaches, an 

effective method of reducing migraine headache activity 

(frequency, intensity, and duration) , while minimizing or 

eliminating the' use of medication, appears warranted. This 

was the goal of one of the first large scale studies using 

biofeedback for the treatment of migraine headaches completed 

at the Menninger Foundation by Sargent, Green, and Walters 

(1972). This study incorporated differential temperature 

training with autogenic phrases. Differential temperature 

training involves learning to modify the temperature differ-

ence between the subject's forehead and right index finger. 

Autogenic phrases are thought to produce a more generalized 

relaxation response over the entire body. The results of 

the differential temperature training are difficult to assess 
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as temperature differences may be due to changes in forehead 

temperature, changes in finger temperature, or both. Subse-

quent research completed at the Menninger Foundation (Pearson, 

Walters, & Sargent, 1975; Sargent, 1975; Sargent, Green, & 

Walters, 1973), have replaced differential temperature 

training with finger temperature training. Although the 

Menninger studies are notable for their pioneering efforts 

to treat a large sample of migraineurs with an innovative 

treatment technique (autogenic training), the results of 

these studies are difficult to interpret. The data collected 

on headache activity (frequency, intensity, and duration) 

and medication consumption was not subjected to statistical 

analysis, and independent clinical ratings of improvement 

were in poor agreement. Pretraining data was obtained on 

less than half of the subject population (N = 75) and no 

control group was included. This study was also plagued 

with a significant attrition rate (13 subjects). This study 

was unable to separate the effects of having contact with a 

supportive agency, biofeedback training, or relaxation 

training. 

Subsequent research has attempted to establish the 

efficacy of biofeedback for the treatment of migraine head-

aches. A study done by Medina, Diamond, and Franklin (1976) 

treated migraineurs with skin temperature and electromyo-

graphy (EMG) biofeedback. Although the results of this 

study as assessed by long-term baseline and follow-up 
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periods indicate that 50 percent of the subjects improved, 

the criteria for improvement was not well-defined and does 

not permit statistical analysis. Also, due to the combined 

treatment program of EMG and skin temperature, as well as 

the lack of any control subjects, it is difficult to assess 

which was the (more) active element of treatment. 

Research on the efficacy of EMG biofeedback versus skin 

temperature biofeedback was conducted by Wickramaskera (1973) 

In this study, subjects first received EMG biofeedback 

training and then temperature biofeedback training. Thera-

peutic gains due to positive expectancy was controlled for as 

subjects were unresponsive to EMG biofeedback training and 

were skeptical about obtaining positive gains from tempera-

ture biofeedback training. Wickramaskera attributes the 

positive therapeutic gains achieved to increases in finger 

temperature. However, the use of differential training, a 

small sample size (N = 12), and the lack of control groups 

makes generalization difficult. 

Turin and Johnson (1976) have conducted research to 

further define the role of finger temperature warming 

associated with positive therapeutic gains. In this study 

one group of subjects received biofeedback training in 

finger temperature cooling prior to biofeedback training in 

finger temperature warming, while the other group received 

biofeedback training in finger temperature warming only. 

The results indicate that finger temperature cooling is 
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associated with no improvement in headache activity or an 

increase in headache activity, while finger temperature 

warming is associated with a decrease in headache activity. 

However, due to the relatively small sample size (N = 7) , 

the lack of a control group, and the absence of any follow-up 

data, these results must be held as tentative. 

Drury, DeRisi, and Liberman (19 79), in a multiple 

baseline study using each subject as their own control, found 

that a treatment program incorporating positive expectancy, 

finger temperature biofeedback training, autogenic phases, 

and relaxation procedures was effective in decreasing head-

ache intensity and medication consumption. Improvement was 

also found to be significantly related to the amount of home 

practice. However, the sample size was very small (N = 4) 

and the size of the individual differences was relatively 

large, making definitive statements of efficacy difficult. 

The role of the various treatment techniques and the effects 

of the positive expectancies they provoked in their subjects 

was not addressed in this study. 

The possibility that therapeutic gains attributed to 

biofeedback training are actually the result of positive 

expectancy rather than to autonomic conditioning has been 

researched by Mullinix, Norton, Hack, and Fishman (1978). 

In this study subjects who received false finger temperature 

feedback showed similar improvement in headache activity 

compared to those subjects who received true finger 
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temperature feedback. There was no correlation between the 

magnitude of finger temperature elevation and the percent of 

improvement in headache activity. Thus, the authors con-

cluded that positive therapeutic gains may be due to 

expectancy. 

In a study to assess the specific and nonspecific 

effects of finger temperature biofeedback training, Largen 

and his associates (1981) contrasted the effect of finger 

temperature warming with finger temperature cooling to maxi-

mize the specific finger temperature component. Although 

both groups displayed substantial overall improvement, the 

finger temperature warming group tended to show greater 

improvement than the finger temperature cooling group. The 

authors contend that finger temperature warming enhances 

the effects of relaxation and other nonspecific variables, 

while finger temperature cooling may be physiologically 

incompatable with or even detract from these effects. They, 

therefore, conclude that relaxation, which may be related 

to specific finger temperature effects, is the critical 

variable in the successful treatment of migraine headaches. 

Gauthier, Bois, Allaire, and Drotet (19 81) have 

attempted to further delineate the role of biofeedback in 

the treatment of migraine headaches. All combinations of 

cooling versus warming and finger versus temporal artery 

were used to assess the specific effects of skin temperature 

biofeedback. The results of the study indicate that all 
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treatment groups benefited equally from their biofeedback 

training. There was also no correlation between changes in 

skin temperature and indices of a headache improvement. 

Although it is tempting to attribute these results to 

nonspecific treatment factors, the authors attribute these 

results to the stabilization of the cerebral vascular system; 

a physiological condition incompatible with extreme vasomotor 

activity. Although this hypothesis seems tenable, further 

research using more refined measures of blood flow would 

appear to be warranted. 

Although Attfield and Peck (1979) concur that increases 

in finger temperature are not correlated with headache 

activity improvement, they contend that the potent element 

of treatment is relaxation, in this study, which is notable 

for its two week baseline of physiological measurements 

taken on all subjects, one group received progressive muscle 

relaxation training, while the other group received finger 

temperature biofeedback training. The authors attribute the 

superiority of relaxation training over finger temperature 

biofeedback training to a generalized reduction in sympa-

thetic arousal. This conclusion is consistent with the 

conclusions of previous research done by Sargent and his 

associates (19 73) and with the findings of a follow—up study 

conducted by Russ, Hammer, and Adderton (1979). The results 

of this nine month follow-up study indicate that the associa-

tion between finger temperature and headache reduction is 
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unclear and that positive therapeutic gains were probably 

the results of decreased sympathetic nervous system activity. 

Further research on the efficacy of relaxation training 

techniques was conducted by Blanchard, Theobald, Williamson, 

Silver, and Brown (1978). This study compared autogenic 

temperature training and progressive muscle relaxation with 

a waiting list control condition. The results indicate that 

relaxation training was more effective than autogenic temper-

ature training at the end of treatment, but that these 

differences were not significant at one, two, and three 

month follow-up periods. Thus, the authors conclude that 

relaxation is the final common pathway, i.e. , learning to 

assume a calm, relaxed, attitude in response to stress and 

to reduce overall sympathetic arousal. A one year follow—up 

study conducted on the same subject population done by 

Silver, Blanchard, Williamson, Theobald, and Brown (19 79) 

concurs with previous results and notes that subjects 

acquired the ability to deal with stress beyond their 

relaxation exercises. It is also noted that relaxation 

subjects generally perceived more control over their head-

aches, were more likely to continue regular home practice 

of relaxation exercises, and consumed less medication than 

the autogenic temperature training group. This is consistent 

with the conclusions of Blanchard and Young (1974), Tarler-

Benlolo (1978), and Turk, Meichenbaum, and Berman (1979), who 

purport that biofeedback training may be an elaborate means 
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to teach relaxation. Dalessio, Kunzel, Sternbach, and Sovak 

(19 79) also contend that positive therapeutic gains made by 

migraineurs receiving temperature biofeedback are not due to 

a single autonomic response, but rather a general decrease 

in tonic sympathetic outflow. 

Although this hypothesis seems untenable given the 

improvement in headache activity with both finger temperature 

warming and finger temperature cooling, a response associated 

with increased sympathetic outflow (Obrist, Black, Briner, & 

DiCara, 19 74), a closer look at the data indicates that these 

treatments do not produce the same results. In a double-

blind study done by Kewman and Roberts (1980), subjects were 

randomly assigned to a finger temperature warming, a finger 

temperature cooling, or a self-monitoring control group. 

The authors report that subjects in both the finger tempera-

ture warming and finger temperature cooling groups improved 

significantly on headache activity indices. However, when 

subjects who actually learned to decrease their finger 

temperature were compared with those who actually learned to 

raise their finger temperature, the results indicate that 

finger temperature cooling is not associated with an improve-

ment in headache activity. These results raise an important 

methodological issue. Many biofeedback studies use a 

feedback—control criteria rather than a self—control criteria 

(Thompson, Raczynski, Haber, & Sturgis, 1983). Feedback-

control is characterized by discriminative responding to 
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analogue feedback and thus, does not reliably assess if the 

desired response can be achieved without feedback. Therefore, 

Thompson and his associates have proposed that measures of 

the desired response without the benefit of feedback should 

be recorded to assess self-control. This measure would 

appear to be important in determining the amount of actual 

learning in the laboratory setting, as well as the generaliz-

ability of the desired response from the laboratory to the 

external environment. 

Further support for sympathetic deactivation is postu-

lated by Knapp (1982) who contends that digital vasodilation 

and temporal artery vasoconstriction, two seemingly 

incompatible responses, are mediated by the differential 

effects of serotonin. This hypothesis is supported by recent 

research on the effects of biofeedback induced relaxation on 

catecholemine blood levels (Mathew, Ho, Kralik, Taylor, & 

Claghorn, 19 80). An analysis of blood samples taken before 

and after biofeedback assisted relaxation indicated that the 

relaxation procedure decreased catecholemine and monoamine 

oxidase levels. Catecholemines cause the release of free 

fatty acids leading to platelet clumping and the subsequent 

release of platelet serotonin which initiates the vasocon-

strictive phase of migraine headaches. Reduced levels of 

monoamine oxidase tend to stabilize plasma serotonin levels. 

Further support for the differential effects of serotonin is 

evidenced by recent research using Xenon inhalation to assess 
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differences in regional blood flow associated with finger 

temperature warming and finger temperature cooling. Measures 

of regional blood flow taken before and after biofeedback 

training indicate that there is an increase in frontal, 

parietal, and brainstem/cerebellar areas associated with 

finger temperature warming and a subsequent reduction in 

headache activity. Finger temperature cooling, which was 

associated with an increase in the frequency of migraine 

headaches, produced decreases in frontal, sylvian/opercular, 

and occipital regions. 

In summary, it appears that finger temperature warming 

is effective in the treatment of migraine headaches. There 

also appears to be some indication that specific physiolog-

ical changes, e.g., blood serotonin levels and its effects 

on regional blood flow, are associated with biofeedback 

relaxation procedures. However, relaxation may be the 

crucial variable for headache improvement, as well as 

nonspecific factors, e.g., expectancy, self-recording, and 

attention from the experimenter. There is also some evidence 

that a feeling of mastery of control may be as important as 

actual control; a shift from learned helplessness to self-

control (Largen et al., 1981; Kewman & Roberts, 1980). 

Therefore, a relaxation procedure which utilizes a cognitive 

approach for the control of physiological mechanisms 

associated with migraine headaches, e.g., visual imagery, 

would appear to be beneficial. Visual imagery has been 
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successfully employed with a variety of stress-related 

syndromes, e.g., cancer, arthritis, low back pain (Achterberg 

& Lawlis, 1978, 1980). 

The purpose of the proposed study is to assess the 

relative efficacy of biofeedback finger temperature warming 

Can externally mediated physiological approach) with visual 

imagery (an internally mediated cognitive approach). To 

control for the nonspecific factors of treatment a comparison 

group, who receive all the active components of treatment 

except instruction in relaxation, is proposed. 

It is hypothesized that there will be a significant 

difference between the treatment groups and the comparison 

group on measures of headache activity and medication 

consumption. it is also hypothesized that there will be a 

significant difference between the baseline and follow-up 

periods on measures of headache activity and medication 

consumption for the treatment groups, but no difference for 

the comparison group. No significant differences in finger 

temperature between treatment groups are expected. 

Method 

Subjects 

Participants were recruited through advertisements in 

local newspapers asking for female volunteers for an experi-

mental treatment program for migraine headaches. These 

media releases stated that a Migraine Research Clinic for 

Women was currently taking applications for a limited number 
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of openings at the North Texas State University Psychology 

Clinic, as well as where and when to call. Applications 

for the study were taken by a telephone interview (see 

Appendix A for Application Form). All applications were 

then screened by a committee consisting of a clinical 

psychologist, a physician, and the director of the study 

on the basis of specific criteria. Those applicants 

accepted into the study were randomly assigned to one of 

four groups: the biofeedback finger temperature warming 

group, the visual imagery group, the biofeedback finger 

temperature warming plus visual imagery group, or the 

comparison group (see Table 1 for demographics). There 

were seven subjects per group. A $25.00 deposit was 

required to participate which was refunded upon completion 

of the study. The deposit represented a commitment between 

the subject and the therapist to complete the project. 

Table 1 

Demographics on Migraine History by Group 

Biofeedback Imagery Combined Comparison 

Mean Age 36. 7 U>
 

00
 

• -̂1
 

38. 3 37.4 

Mean Age 
at Onset 15. 9 17.3 17.3 16. 7 

Conditions of the refund were stated in the Treatment 

Consent Form (Appendix B). in addition, the subject's 

physician, as well as any other professional the subject 
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requested, was notified of participation in this study and 

the nature of treatment (see Appendix C for Physician 

Notification Form). 

Inclusion Criteria. Subjects included in the migraine 

study were those who currently experienced at lease one 

headache per month and met at least three of the five 

following criteria: (a) headaches are predominantly 

unilateral, (b) headaches are accompanied by nausea or 

vomiting, (c) headaches are accompanied by sensitivity to 

light or visual disturbances, e.g., blurred vision, 

flashing lights, etc., (d) headaches are characterized by 

pulsating pain, and (e) a family history of migraine head-

aches. 

Exclusion Criteria. Subjects excluded from this study, 

were those who were (a) taking prophylactic medication, 

(b) currently participating in relaxation exercises, medi-

tation or psychotherapy, or (c) pregnant. 

Apparatus 

Experimental Setting. The laboratory suite consisted 

of a subject room with a reclining chair and an observation 

room. The two rooms were connected by a one-way mirror. 

Equipment. Finger temperature was recorded by the 

attachment of a J & J thermistor with adhesive tape to the 

index finger on the right hand and amplified by J & J 

biofeedback equipment. Relaxation instructions were played 

on a Sony tape recorder, Model TCM-121, while subjects were 

seated in a reclining chair in a supine position. 
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Procedure 

Treatment Groups. Subjects assigned to the treatment 

groups were administered the Health Attribution Test (HAT) 

and the HAT Questionnaire (Appendix D). They were asked to 

monitor their headache activity (frequency, intensity, and 

duration), as well as medication consumption, for four weeks 

prior to receiving treatment. Headache intensity was rated 

on a five point scale (see Appendix E for Headache Monitoring 

Form). During this baseline period, subjects were also asked 

to record any factors which they suspected might be trig-

gering their migraine headaches, e.g., stressful situations, 

menstrual cycle, dietary factors, etc. During the last week 

of baseline, each subject met with the experimenter to discuss 

their migraine headache history and factors which might be 

triggering their headaches. This discussion was limited to 

25 minutes. 

During the eight weeks of treatment, subjects continued 

to monitor their headache activity, medication consumption, 

and triggering factors. The first two weeks of treatment 

consisted of 15 minutes for discussion of triggering factors 

with ths experimenter and 25 minutes of tape recorded 

pre-biofeedback relaxation exercises (Achterberg, 19 80; 

see Appendix F for Transcript of Pre-Biofeedback Relaxation 

Tape). A physiological baseline (finger temperature) was 

recorded prior to and after the relaxation exercises. The 

remainder of the eight weekly treatment sessions, given on an 
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individual basis, consisted of 15 minutes for discussion of 

triggering factors with the experimenter and 25 minutes of 

either biofeedback finger temperature warming, visual 

imagery, or a combination of biofeedback finger temperature 

warming plus visual imagery. 

Biofeedback Finger Temperature Warming Group. After 

a finger temperature baseline was recorded, subjects were 

asked to raise their finger temperature without feedback and 

the results were recorded. Subjects then listened to the 

pre-biofeedback relaxation tape. They were encouraged to 

adapt an exploratory attitude and to develop their own 

strategies for raising their finger temperature. Following 

the training session, another finger temperature baseline 

was recorded, as well as the results of another self-control 

period without feedback. Subjects attained a criterion 

finger temperature of at least 85 degress F. or an increase 

of 1.5 degrees F. above their baseline finger temperature 

during the course of treatment. A subjective rating of the 

level of relaxation attained during the session was also 

obtained after the relaxation exercises (see Appendix G for 

Self-Report Relaxation Rating Scale). Subjects were asked 

to record the amount of time spent each day in home practice 

Csee Appendix H for Home Practice Recording Form). 

Visual Imagery Group. Subjects in this group were 

shown anatomical drawings of muscles wrapped around blood 

vessels. The constriction of these muscles resulting in 
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restricted blood flow (vasoconstrictive phase) was explained 

(see Appendix I for Visual Imagery Instructions). After a 

finger temperature baseline was recorded, subjects listened 

to the pre-biofeedback relaxation tape. They were encouraged 

to visualize their muscles relaxing around their blood 

vessels during the ten minute free relaxation period on the 

tape. Following the relaxation exercises, another finger 

temperature baseline was recorded, as well as the subjective 

rating of the level of relaxation attained during the session. 

Subjects were asked to record the amount of time spent each 

day in home practice. 

Combined Group. Subjects in this group were shown 

anatomical drawings of muscles wrapped around blood vessels. 

The constriction of these muscles resulting in restricted 

blood flow (vasoconstrictive phase) was explained (see 

Appendix I for Visual Imagery Instructions). After a finger 

temperature baseline was recorded, subjects were asked to 

raise their finger temperature without feedback and the 

results were recorded. Subjects then listened to the 

pre-biofeedback relaxation tape. They were encouraged to 

visualize their muscles relaxing around their blood vessels 

and to develop their own strategies for raising their finger 

temperature. Following the relaxation exercises, another 

finger temperature baseline was recorded, as well as the 

results of another self-control period without feedback. 

Subjects attained a criterion finger temperature of at least 
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85 degrees F. or an increase of 1.5 degrees F. above their 

baseline finger temperature during the course of treatment. 

A subjective rating of the level of relaxation attained 

during the session was also recorded after the relaxation 

exercises. Subjects were asked to record the amount of time 

spent each day in home practice. 

Comparison Group. The procedures for the comparison 

or control group were the same except for specific instruc-

tions in relaxation procedures; pre-biofeedback relaxation 

exercises, biofeedback training, or visual imagery. After 

a finger temperature baseline was recorded, subjects 

discussed factors which might be triggering their migraine 

headaches with the experimenter. This discussion was 

limited to 25 minutes. Following this discussion, another 

finger temperature baseline was recorded. 

Subjects who had a headache of four or greater inten-

sity at the time of their regularly scheduled appointment 

and subjects who had taken any of the ergotamine derivatives 

within 24 hours prior to their appointment time were asked 

to reschedule their appointment. All cancelled appointments 

were rescheduled. 

Following treatment, subjects were administered the HAT 

and the HAT Questionnaire. They were asked to monitor their 

headache activity, medication consumption, and home practice 

for eight weeks. A telophone contact was made every fourth 

week to assess their progress with this monitoring activity. 
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Upon completion of the follow-up phase, the $25.00 deposit 

was refunded. 

Scoring;. Headache activity is a combined measurement 

of frequency, intensity, and duration. This was done by 

summing the intensity scores for each hour of the day (a 

2 4 hour period). The components of the headache activity 

score were scored as follows: (a) peak intensity was computed 

by selecting the highest intensity rating for each 2 4 hour 

period, (b) frequency was computed by scoring a zero (no 

headache) or a one (headache) for each 24 hour period, and -

(c) duration was computed by counting the.total number of 

hours in each 2 4 hour period that a headache was reported to 

be present. Medication consumption was measured by counting 

the number of pills taken in each 24 hour period. 

Subjective ratings of relaxation in the lab setting 

were scored as described above. Home practice relaxation 

ratings, scored on the same scale, were averaged on a weekly 

basis. The amount of time spent on home practice was 

averaged weekly. Finger temperature was recorded prior to 

relaxation exercises (beginning temperature) and after 

relaxation exercises (ending temperature) as described above. 

Results 

Headache Activity Indices 

A two way analysis of variance, group by period, for 

repeated measures was computed on all headache indices; 

headache activity, frequency, peak intendity, duration, and 
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medication consumption. Headache activity, a combined 

measurement of frequency, intensity, and duration, is 

commonly used in reporting the results of headache studies 

(Blanchard et al., 1978; Sargent et al., 1973; Silver et al., 

1979). The results of the analysis of variance on headache 

activity scores (Table 2, Appendix J) yielded a significant 

difference over time (p = .0007) and a significant difference 

between groups (£ = .04). As shown in Figure 6 (Appendix K), 

post hoc analysis on period using Newman-Keuls indicated a 

significant reduction in headache activity scores between the 

baseline and treatment periods (p < .05), between the base-

line and follow-up periods (p < .05), and between the 

treatment and follow-up periods (£ < .05). Post hoc analysis 

on group using Newman-Keuls (Figure 8, Appendix K) indicated 

that the biofeedback group had significantly greater headache 

activity scores than the imagery group (£ < .05). These 

results partially support the first hypothesis that there 

would be a significant decrease in headache activity scores 

between the baseline and follow-up periods for the treatment 

groups, but no significant difference for the comparison 

group. The second hypothesis, that there would be a signifi-

cant difference between the treatment groups and the 

comparison group on headache activity scores, but no 

significant differences between the treatment groups, was 

not supported. 
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Table 2 (Appendix J) shows that the results of the 

analysis of variance on frequency yielded a significant 

interaction (p = .02) and a significant decrease over time 

(£ = .0003). As shown in Figure 5 (Appendix K), t-tests 

computed on the follow-up period indicated that the biofeed-

back group had significantly more headaches than the combined 

group (j> .02) , and the comparison group had significantly 

more headaches than the combined group (p = .05) These 

results partially support the first and second hypotheses. 

The results of the analysis of variance on peak inten-

sity (Table 2, Appendix J) yielded a significant decrease 

over time (p = .0003) . Post hoc analysis on period using 

Newman-Keuls indicated a significant reduction in peak 

intensity scores between the baseline and treatment periods 

(p < .05), and between the treatment and follow-up periods 

(£ < .05) as shown in Figure 6 (Appendix K). These results 

partially support the first and second hypotheses. 

Table 2 (Appendix J) shows that the results of the 

analysis of variance on duration yielded a significant 

interaction (£ = .05), a significant difference between 

groups (JD = .03) , and a significant decrease over time (£ = 

.0006). T-tests computed on the follow-up period, as shown 

in Figure 5 (Appendix K), indicated that the imagery group 

had significantly fewer headache hours than the biofeedback 

group (JD = .03) or the comparison group (p = .01) , and the 

combined group had significantly fewer headache hours than 
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the biofeedback group (JD - .04) or the comparison group (£ = 

.02). These results partially support the first and second 

hypotheses. 

The results of the analysis of variance on medication 

consumption (Table 2, Appendix J) yielded a significant 

decrease over time ( £ = .002). Figure 6 (Appendix K) shows 

that post hoc analysis on period using Newman-Keuls indicated 

a significant reduction in medication consumption between the 

baseline and treatment periods ( E < .05), and between the 

baseline and follow-up periods (£ < .05). These results 

partially support the first and second hypotheses. 

Headache Related Indices 

A two way analysis of variance, group by period, for 

repeated measures was computed on all headache related 

indices; finger temperature, subjective ratings of relaxa-

tion in the lab and at home, and the amount of time spent 

in home practice. The results of the analysis of variance 

on finger temperature (Table 3, Appendix J) yielded a 

significant increase over time (JD < . 0001). Figure 7 

(Appendix K) shows a significant increase in finger temper-

ature between the beginning and ending periods. These 

results support the hypothesis that there would be no 

significant differences in finger temperature between 

treatment groups. 

The results of the analysis of variance on subjective 

ratings of relaxation in the lab (Table 3, Appendix J) 
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yielded no significant differences. The results of the 

analysis of variance on subjective ratings of relaxation 

at home also yielded no significant differences (see Table 

3, Appendix J). 

The results of the analysis of variance on the amount 

of time spent in home practice (Table 3, Appendix J) yielded 

a significant interaction (p = .05) and a significant 

difference between groups ( £ = .002). T-tests computed on 

the follow-up period (see Figure 5, Appendix K) indicated 

that the biofeedback group spent a significantly greater 

amount of time in home practice than the imagery group ( £ = 

.001) or the combined group (p = .004). 

Health Attribution Test Variables 

A two way analysis of variance, group by period, for 

repeated measures was computed on all HAT variables 

(internal, powerful other, and chance), as well as subjective 

ratings of HAT variables. The results of the analysis of 

variance on internal (see Table 4, Appendix J) yielded a 

significant difference between groups (£ = .02) . Post hoc 

analysis on group using Newman-Keuls (see Figure 8, Appendix 

K) indicated that the combined group scored significantly 

higher on internal than the biofeedback group (JD < .05) or 

the imagery group (ja < .05) . 

The results of the analysis of variance on powerful 

other, as shown in Table 4 (Appendix J), yielded a significant 

difference between groups ( £ = .03). Post hoc analysis on 
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group using Newman-Keuls (Figure 8, Appendix K) indicated 

that the biofeedback group scored significantly higher on 

powerful other than the imagery group (p < .05) or the 

combined group ( £ < .05). The results of the analysis of 

variance on chance, as shown in Table 4 (Appendix J), yielded 

no significant differences. 

Table 5 (Appendix J) shows that the results of the 

analysis of variance on subjective ratings of interanl 

yielded a significant increase over time (p = .003) . There 

was a significant increase on subjective ratings of internal 

between the pre-test and post-test periods (see Figure 7, 

Appendix K). The results of the analyses of variance on 

subjective ratings of powerful other and chance yielded no 

significant differences (see Table 5, Appendix J). 

Discussion 

It was hypothesized that there would be a significant 

difference between the treatment groups and the comparison 

group on measures of headache activity and medication 

consumption. It was also hypothesized that there would be 

a significant difference between the baseline and follow-up 

periods on measures of headache activity and medication 

consumption for the treatment groups, but no significant 

difference for the comparison group. The results of this 

study indicate that the treatment groups made substantial 

therapeutic gains on measures of headache activity while the 
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comparison group remained relatively unchanged. However, 

not all of these reductions in headache activity indices 

were significant. This may be due to the relatively small 

sample size of each group (n = 7) and the relatively large 

standard deviations (see Table 6, Appendix J). 

There was a significant decrease on headache activity 

scores between the baseline and follow-up periods. However, 

the only significant difference between groups was between 

the biofeedback group and the visual imagery group. The 

biofeedback group, which had the largest headache activity 

scores during the baseline period, had a reduction in 

headache activity scores during the treatment and follow-up 

periods. A similar pattern was present for the combined 

treatment group which had the second largest headache 

activity scores during the baseline period. The visual 

imagery group had only a slight reduction in headache 

activity scores across periods. This may be due to their 

relatively low headache activity scores during the baseline 

period, making only a small amount of improvement possible. 

The comparison group remained relatively unchanged across 

periods. 

There was a significant decrease on the frequency of 

headaches between the baseline and follow-up periods. 

However, the only significant differences between groups 

at the follow-up period was between the combined treatment 

group and the biofeedback group, and between the combined 
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treatment group and the comparison group. The biofeedback 

group, which had the largest frequency scores during the 

baseline period, decreased the frequency of their headaches 

slightly over the treatment and follow-up periods. The 

combined treatment group, which had the second largest 

frequency scores during the baseline period, decreased the 

frequency of their headaches substantially across periods. 

The visual imagery group had only a slight decrease in the 

frequency of their headaches across periods. This may be 

due to the relatively low frequency scores during the 

baseline period, making only a small amount of improvement 

possible. The comparison group remained relatively unchanged 

between the baseline and follow-up periods. 

There was a significant decrease on peak intensity 

scores between the baseline and follow-up periods. The 

biofeedback group, which had the largest peak intensity 

scores during the baseline period, reduced their peak 

intensity scores across periods. The combined treatment 

group had a similar pattern across time. The visual imagery 

group had only a slight decrease in peak intensity scores 

between the baseline and follow-up periods. This may be 

due to their relatively low peak intensity scores during 

the baseline period, making only a small amount of improve-

ment possible. The comparison group remained relatively 

unchanged across periods. 

There was a significant decrease on duration scores 

between the baseline and follow-up periods. The visual 
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imagery group and the combined treatment group had signifi-

cantly fewer headaches than the comparison group during the 

follow-up period. The biofeedback group, which had the 

largest duration scores during the baseline period, decreased 

the number of headache hours across periods. A similar 

pattern was present for the combined treatment group which 

had the second largest duration scores during the baseline 

period. The visual imagery group had only a slight decrease 

on duration scores between the baseline and follow-up periods. 

This may be due to their relatively low duration scores 

during the baseline period, making only a small amount of 

improvement possible. The comparison group remained rela-

tively unchanged across periods. 

There was a significant reduction in medication consump-

tion between the baseline and follow-up periods. The 

biofeedback group, which consumed the largest amount of 

medication during the baseline period, decreased their 

medication consumption across periods. The combined group 

decreased their medication consumption substantially between 

the baseline and treatment periods and continued to decrease 

their medication consumption between the treatment and 

follow-up periods. The visual imagery group had only a 

slight reduction in medication consumption across periods. 

This may be due to the relatively small amount of medication 

taken during the baseline period, making only a small degree 

of improvement possible. The comparison group remained 

relatively unchanged across periods. 
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It was hypothesized that there would be no significant 

differences- in finger temperature between the treatment 

groups. The results of the study indicate no significant 

differences between treatment groups on finger temperature. 

There was a significant increase in finger temperature 

between the beginning and ending periods with the combined 

treatment group having the largest increase (nine degrees F.) 

The biofeedback group and the combined treatment group 

attained the highest finger temperatures during the ending 

perxod with the visual imagery group being only slightly 

lower (see Table 7, Appendix J). These results do not 

appear to be attributable to differences in the amount of 

time spent in home practice as the biofeedback group spent 

significantly more time in home practice than the visual 

imagery group or the combined treatment group. it should 

also be noted that there were no significant differences 

between the treatment groups on subjective ratings of 

relaxation in the lab or at home. The comparison group 

obtained almost identical increases in finger temperature 

between the beginning and ending periods as the biofeedback 

group and their average ending finger temperature was almost 

identical to those attained by the visual imagery group. 

Hence, there does not appear to be a consistent relationship 

between increases in finger temperature and an improvement 

on headache activity indices. These findings are consistent 

with previous research (Mullinix et al., 1978). However, 
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these results must be held as tentative due to fluctuations 

in the training room temperature and seasonal temperature 

changes. 

The three treatment groups did differ significantly on 

HAT variables (see Table 7, Appendix J). Although all three 

treatment groups increased their subjective ratings of 

internal between the pre-test and the post-test periods., 

only the combined treatment group scored significantly higher 

on the HAT variable internal. The visual imagery group and 

the combined treatment group had substantially higher scores 

than the biofeedback group on their subjective ratings of 

internal. The visual imagery group and the combined treat-

ment group also had significantly lower scores on powerful 

other than the biofeedback group. This appears to indicate* 

a greater sense of mastery and self-control by the visual 

imagery group and the combined treatment group. These 

differences may account for the substantially lower scores 

of the visual imagery group and the combined treatment group 

on headache activity indices during the follow-up period. 

It has been hypothesized that migraineurs have a high need 

to be in control of their environmental settings and achieve 

this control through their activities. When their attempts 

to control the environment are not successful, a headache 

is the result (Pinkerton, Hughes, & Wenrich, 1982). Previous 

research indicates that learning to assume a calm, relaxed 

attitude and becoming more flexible, which are indicative of 
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a sense of self-control and mastery, are related to improve-

ments in headache activity (Blanchard et al., 1978; Sargent 

et al., 1973; Silver et al., 1979). Therefore, visual 

imagery (an internally mediated physiological event) would 

appear to be more effective in generating an increased sense 

of self-control than biofeedback training (an externally 

mediated event). However, it is difficult to make a 

definitive statement about the relative efficacy of specific 

treatment procedures due to the substantially greater scores 

of the biofeedback group on measures of headache activity 

during the baseline period and the relatively low scores on 

headache activity indices by the visual imagery group during 

the same period. All three treatment procedures do appear 

to produce a greater reduction in headache activity indices 

than the comparison group condition which indicates that 

positive therapeutic gains were due to factors other than 

nonspecific treatment effects. 

A possible avenue for future investigation is research 

which focuses on shifting the migraineur's locus of control 

from external to internal as this may be the crucial variable 

responsible for prolonged headache activity improvement. 

This may also be the reason that this study, as well as 

previous research, has not been able to find a consistent 

relationship between physiological indices and headache 

activity improvement (Attfield & Peck, 19 79; Blanchard et 

al., 1978; Mullinex et al., 1978). it is possible that 
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external versus internal locus of control may be acting as 

a moderator variable. 

Further research is needed to more clearly define those 

variables which maximize headache activity improvement. 

Future research should consider the use of a matching proce-

dure for group assignment (based on headache activity indices 

during the baseline period), as well as a larger sample size 

to avoid heterogeneity of variance between groups. 
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Appendix A 

NORTH TEXAS STATE UNIVERSITY 
PSYCHOLOGY DEPARTMENT 

Susan Clark, M.A. 
G. Frank Lawlis, Ph.D. 

Date 

Call Taken By 

Application Form 

Treatment for migraine headaches is being offered 
J P sy c h o l°9y Clinic. In order to participate 
a $25.00 deposit is required. The length of treatment will 
be approximately eight weeks, which will consist o£ sessions 
arranged on an individual basis. The focus of treatment 
will be on relaxation exercises. Do you think you would be 
interested m participating? 

Right now I need some general information from you. 
******************** 

1. N ame 

2. Age 

3. Sex 

4. Address 

5. Phone number and what hours can be reached by phone 

6. How long have you had migraine headaches? 

7. How often do you have migraine headaches? 

8. When you have headaches is the pain restricted to one 

side of your head or does the pain occur on both sides 

of your head? One side of head 

Both sides of head 

Remarks: 
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9. Are your headaches accompanied by nausea or vomiting? 

Yes No 

Remarks: 

10' headaches?Sr m e m b e r s o f y o u r f a m i lY suffer from migraine 

Yes No 

Remarks: 

11# Do you have high blood pressure? 

Yes No 

Remarks: 

12. During a headache are you sensitive to light? 

Yes No 

Remarks: 

13* headaches^ V i s U a l d i s t u r b a n ces you experience during 

14. Describe the pain you experience during a headache. 

15. What medication do you take? 

16. Do you take birth control pills? 

Yes No 

17. Do you practice relaxation exercises? 

Yes No 

18. Do you practice meditation? 

Yes No 
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19. Are you presently involved in psychotherapy? 

Yes No 

20. Are you pregnant? 

Yes No 

21* mfarJn- IT* b?.en dia<3nosed a s having tension headaches, 
migraine headaches, or a combination? 

Y e s N o If yes, by whom? 

22" headaches?SSi°nal Y°U c o n t a c t e d concerning your 
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Appendix B 

NORTH TEXAS STATE UNIVERSITY 
PSYCHOLOGY DEPARTMENT 

Susan Clark, M.A. 
G. Frank Lawlis, Ph.D. 

Treatment Consent Form 

As research participants you play an important part in the 

research process. Without your participation, research on 

human behavior would be greatly hampered. 

You will be asked to monitor your headache activity for 

four weeks, complete eight weeks of treatment sessions, and 

continue to monitor your headache activity for eight weeks 

following treatment. A $25.00 deposit is required which 

will be refunded at the completion of the follow-up period. 

Failure to complete the treatment package, including the 

follow—up, will result in the forfeit of your deposit. 

As much information as possible will be related to you 

during your participation and complete information will be 

available following the completion of the whole study. You 

always have the right to withdraw your participation at any 

time should you feel that your are being adversely affected. 

Strict ethical standards will always be adhered to. 

Your signature below will indicate that you have 

voluntarily agreed to participate in this study and under-

stand the terms as listed above. 

Signature 

Date 
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Appendix C 

Physician Notification Form 

Dear Sir: 

This letter is to inform you that a patient of yours , 

— t is participating in the 

Migraine Research Clinic for Women being offered through the 

NTSU Psychology Clinic. All participants will be asked to 

complete an assessment procedure including some psychological 

inventories and questionnaires. Following this procedure, 

research participants will be asked to monitor their headache 

activity (frequency, intensity, and duration), as well as 

their medication usage. These variables will be monitored 

throughout the study. Following a four week baseline period, 

approximately eight weeks of relaxation training will be 

given. An eight week follow-up period will be used to assess 

treatment effectiveness. 

If you have any questions about the study please feel 

free to contact me through the NTSU Psychology Clinic at 

565-2631. Our office hours are Monday-Friday, 8:00 a.m. to 

5:00 p.m. 

Sincerely, 

Susan Clark, M.A. 
Project Director 

Ray Toledo, M.D. 
Project Supervisor 
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Appendix d 

Subject No. 

NORTH TEXAS STATE UNIVERSITY 
PSYCHOLOGY DEPARTMENT 

Susan Clark, M.A. 
G. Frank Lawlis, Ph.D. 

HAT QUESTIONNAIRE 

1. What percentage of your migraine headaches do you 
attribute to factors under your control? (Circle one.) 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

2. What percentage of your migraine headaches are due to 
what others do to you? (Circle one.) 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

3. What percentage of your migraine headaches are due to 
things out of your control? (Circle one.) 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
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Name 

6 am 

7 am 

8 am 

9 am 

10 am 

11 am 

12 pm 

1 pm 

2 pm 

3 pm 

4 pm 

5 pm 

6 pm 

7 pm 

8 pm 

9 pm 

10 pm 

11 pm 

12 am 

1 am 

2 am 

3 am 

4 am 

5 am 

M 

Appendix E 

NORTH TEXAS STATE UNIVERSITY 
PSYCHOLOGY DEPARTMENT 

Susan Clark, M.A. 
G. Frank Lawlis, Ph.D. 

Headache Monitoring Form 

Starting Date 

F W T F S S M T W 
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Headache Intensity Scale 

= No headache 
= Only aware of headache when attention is devoted 

to it 
= Mild headache, could be ignored at times 
— Headache is painful, but can do your job 
= Very severe headache, difficult to concentrate, 
can only do undemanding tasks 

= Intense, incapacitating headache 

Medication Legend 

Instructions 
For each hour mark the intensity of your headache. If 

you have no headache during that hour, place a zero in the 
appropriate square. Remember, the scale is from zero to five, 
with zero standing for no headache and five standing for an 
incapacitating headache (when you must lay down or cancel an 
important engagement). 

0 

If any medication is taken divide the square into two 
parts. Place the headache intensity in the top portion and 
the letter of the medication (refer to the Medication Legend), 
as well as the amount in the bottom portion. 

Example: A very severe headache; one Darvon capsule 
taken between 10 a.m. and 11 a.m. 

Refer to Medication Legend 

D Darvon 

10 a.m. 

Menstruation 
D-l 

Please circle the days of the week at the top of the 
page when you are menstruating. 
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Appendix F 

Transcript of the Pre-Biofeedback Relaxation Tape 

The purpose of this tape is to help you learn how to 

relax and to decrease any pain or any anxiety that you might 

be experiencing. Before I begin, however, I would like for 

you to get situated in your chair or on your bed; situated 

in such a way that you can become totally relaxed and 

comfortable. Begin now by concentrating on your breathing; 

inhaling, exhaling completely, thinking to yourself relax. 

Inhale. Exhale. Again, and again. Whenever you feel 

tension or pain or anxiety during this tape, I would like 

for you to breathe deeply and say to yourself, relax. 

Inhale. Exhale. Relax. Any thoughts that creep in while 

we are going through this relaxation procedure, simply 

encapsulate in a bubble and let them float away concentrating 

only on the sound of my voice, allowing yourself a few 

minutes for total relaxation. Now, gently close your eyes. 

As I count downward from ten to one, think of yourself 

gstting more and more relaxed, letting all the tension and 

stress flow out. Relax to deeper levels than you can recall. 

Ten, nine, eight, seven, six, five, four, three, two, one. 

Very good. Now let's take a mental trip through your body 

so that we can identify any remaining tension or anxiety. 

Beginning with your feet, think of them getting very heavy, 

relaxing, warming, sinking down. First your right foot, 

then your left foot. Become aware of each one of your toes, 
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of them beginning to tingle. Mentally, imagine all of the 

tension flowing out of your feet, allowing the muscles to 

become very loose and very smooth, tingling, warm. Now, 

think for a moment about your legs, your calves particularly, 

your right calf. Imagine any muscles that are knotted 

becoming smooth and warm, your left calf and your thighs. 

Your right thigh, your left thigh, muscles unknotting, 

lengthening, warming, all the tension leaving them. Focus 

now on your hips letting any tension resolve and on your 

abdomen. Many of us hold alot of stress and tightness in 

our abdomens. Let it dissipate. Let it free. Think for 

a moment about your back, all the muscles, many, many 

muscles up and down your back. Let them go, warming, 

comforting. Your shoulders, let them drop slightly, letting 

go of any burdens, feeling very comfortable now. I want you 

to think about your right arm, the upper part of your arm, 

the lower part, and of your right hand. Turn loose for a 

moment of any responsibilities, letting go, relaxing. Your 

left arm, first the upper part and then the lower part, then 

your hand. Now, in your mind's eye, travel up into the 

muscles of your neck. Mentally circle your neck letting all 

the tension flow out. Concentrate for a moment on your jaw. 

Let it drop slightly. Let it become as relaxed as possible. 

Focus on the right side of your face, relaxing, warming, 

smoothing. Then the left side of your face, relaxing, feeling 

very comfortable now. Allow all the muscles around your eyes 
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to relax, all around your head, the top part of your head, 

the back part of your head. See the knots unwinding, anxiety 

and fear and tension flowing out. Now I will give you a 

few seconds to take another mental trip through your body, 

identifying any tension remaining. Let it flow out. Allow 

yourself to achieve new levels of relaxation, of comfort. 

Remember that when you relax like this, your body begins to 

heal itself and you become energized for any activities you 

have ahead of you. Now for the next few minutes you will 

hear the sound of ocean waves. Continue relaxing, allowing 

yourself this time to be worry free, allowing your body to 

mend itself. (Ten minutes of ocean waves.) At the count of 

three, gradually open your eyes, becoming mentally alert, 

allowing your body to stay as relaxed as possible throughout 

the remainder of the day. One, two, three. 
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Appendix G 

NORTH TEXAS STATE UNIVERSITY 
PSYCHOLOGY DEPARTMENT 

Susan Clark, M.A. 
G. Frank Lawlis, Ph.D. 

Self-Report Relaxation Rating Scale 

Please rate your level of relaxation for this session using 

the following scale: 

1 = 1 was not relaxed at all. 

2 = 1 was somewhat relaxed. 

3 = 1 was moderately relaxed. 

4 = 1 was very relaxed. 

5 = 1 was the most relaxed I have ever been. 
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Appendix H 

NORTH TEXAS STATE UNIVERSITY 
PSYCHOLOGY DEPARTMENT 

Susan Clark, M.A. 
G. Frank Lawlis, Ph.D. 

Home Practice Recording Form 

Starting Ending Total 
Date Time Time Time Location Position Rating 

Instructions 

Record the date, starting time, location, and position 
prior to beginning your relaxation exercises. At the com-
pletion of your home practice session, record the ending 
time, compute the total time, and rate the level of 
relaxation attained according to the rating scale. 

Rating Scale 

1 = 1 was not relaxed at all. 
2 = 1 was somewhat relaxed. 
3 = 1 was moderately relaxed. 
4 = 1 was very relaxed. 
5 = 1 was the most relaxed I have ever been. 
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Visual Imagery Instructions 

Smooth muscle surrounds the blood vessels and controls 

the actual size of the blood vessels. During the early 

stages of a migraine headache, the smooth muscle around the 

blood vessels contracts and reduces the amount of blood flow 

through the blood vessels. This is when the aura occurs and 

is called the vasoconstrictive phase. The brain, which is 

very sensitive to a reduction in blood flow, sends messages 

to the blood vessels that it needs a greater supply of 

blood to provide it with essential nutrients. However, the 

blood vessels overcompensate and dilate to much. This is 

when the actual headache pain begins and is called the 

rebounding phase. The headache pain continues as long as 

the blood vessels remain dilated and subsides only when the 

blood vessels return to their normal size. 
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Appendix J 

Descriptive 
Statistics of 
Headache and 

Headache Related 
Indices 
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Table 2 

Analysis of Variance on Headache Indices 

Source df MS F P 

Headache Activity 

Group 3 458.08 3.24 .0398 
Error 24 141.43 

Period 2 212.00 8.53 .0007 
Period/Group 6 42.36 1.70 .1403 

Error 48 24.85 

Frequency 

Group 3 .40 1.99 .1420 
Error 24 .20 

Period 2 .14 9.82 .0003 
Period/Group 6 .04 2.78 .0213 

Error 48 .01 

Peak Intensity 

Group 3 3.46 1.52 .2340 
Error 24 2.27 

Period 2 1.47 9.47 .0003 
Period/Group 6 .27 1.73 .1353 

Error 48 .16 

Duration 

Group 3 102.69 3.69 .0258 
Error 24 27.86 

Period 2 29.06 8.80 .0006 
Period/Group 6 7.50 2.27 .0521 

Error 48 3.30 

Medication Consumption 

Group 3 7 .50 1.07 .3811 
Error 24 7.02 

Period 2 1.67 6.90 .0023 
Period/Group 6 .36 1.48 .2056 

Error 48 .24 
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Table 3 

Analysis of Variance on Headache Related Indices 

Source df MS F P 

Finger Temperature (°F) 

Group 3 25.94 1.14 .3543 
Error 24 22.82 

Period 1 838.47 65.61 <.0001 
Period/Group 3 2.91 .23 .8761 

Error 24 12.78 

Lab Ratings of Relaxation 

Group 2 .54 2.17 .1428 
Error 18 .25 

Home Ratings of Relaxation 

Group 2 .28 .46 .6395 
Error 18 .60 

Period 1 <.01 .01 .9246 
Period/Group 2 <.01 .02 .9839 

Error 18 .10 

Amount of Home Practice 

Group 2 1216.69 9.33 .0017 
Error 18 130.40 

Period 1 5.15 .20 .6598 
Period/Group 2 92.28 3.59 .0488 

Error 18 25.73 
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Source 

Table 4 

Analysis of Variance on Health 
Attribution Test Variables 

df MS 

Internal 

Group 
Error 

2 
18 

7. 
1. 
38 
49 

4.93 0196 

Period 
Period/Group 

Error 

1 
2 

18 

2.38 
1.49 
.87 

2.73 
1.66 

.1160 

.2173 

Powerful Other 

Group 
Error 

2 
18 

22.17 
5.14 

4.31 0295 

Period 
Period/Group 

1 
2 

86 
07 

Error 18 3.67 

Chance 

Group 2 9.50 
Error 18 4.14 

Period 1 1.52 
Period/Group 2 2.45 

Error 18 1.03 

.23 

.02 

2.29 

1.48 
2.38 

.6346 

.9807 

.1297 

.2400 

.1213 
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Table 5 

Analysis of Variance on Subjective 
Ratings of Health Attribution 

Test Variables 

Source df MS 

Internal Subjective 

.98 Group 2 10.31 
Error 18 10.49 

Period 1 34.38 
Period/Group 2 2.17 

Error 18 2.79 

12.31 
. 78 

Powerful Other Subjective 

1. 09 Group 2 6.45 
Error 18 5.93 

Period 1 12.60 
Period/Group 2 3.17 

Error 18 3.53 

3.59 
.90 

Chance Subjective 

.3935 

.0025 

.4752 

. 3579 

. 0752 

. 4254 

Group 2 26.17 3.05 . 0725 
Error 18 8.59 

Period 1 21. 43 3.82 .0662 
Period/Group 2 7. 36 1. 31 .2936 

Error 18 5.60 
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Table 6 

Means and Standard Deviations of Headache 
Indices by Group Over Period 

Headache Indice Baseline 
X SD 

Treatment 
X SD 

Follow-Up 
X SD 

Headache Activity 

Biofeedback 18.65 12.18 13.97 9.18 10.80 10.67 
Imagery 4.11 1.52 3.83 2.46 1.73 1.08 
Combined 12.79 16.06 6.75 5.51 1.67 1.59 
Comparison 8.81 5.88 8.77 6.79 8.15 6.09 

Frequency 

Biofeedback .63 .32 .54 .35 .49 .35 
Imagery .25 .18 .25 .11 .21 .21 
Combined .47 .33 .30 .18 .12 .08 
Comparison .43 .33 .37 .34 .40 .33 

Peak Intensity 

Biofeedback 1.71 1.25 1.43 .85 1.13 .82 
Imagery .69 .45 .76 .66 .42 .36 
Combined 1.20 .97 .72 .42 .29 .17 
Comparison 1.39 1.36 1.28 1.38 1.31 1.32 

Duration 

Biofeedback 8.11 5.04 6.49 5.07 5.47 5.17 
Imagery 1.60 .60 1.80 1.03 .75 .45 
Combined 5.41 5.86 3.10 2.24 .81 .81 
Comparison 3.62 2.21 3.50 2.76 3.55 2.43 

Medication Consumption 

Biofeedback 1.98 2.54 1.54 2.18 1.33 1.96 
Imagery .49 .36 .38 .24 .22 .22 
Combined 1.11 1.54 .34 .34 .14 .13 
Comparison 1.28 2.03 1.27 2.02 1.27 2.01 
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Table 7 

Means and Standard. Deviations on Finger 
Temperature by Group Over Period 

Group _Beginning Ending 
X SD X SD 

Biofeedback 80.20 5.06 87.33 2.81 
Imagery 77.54 2.90 85.34 3.35 
Combined 79.70 6.03 88.71 4.27 
Comparison 79.39 2.71 85.41 5.22 
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Table 8 

Means and Standard Deviations on Home 
Practice by Group Over Period 

Group Treatment Follow-•Up 
X SD X SD 

Biofeedback 21 .69 11. ,56 28.32 12. ,34 
Imagery 9 .41 4. .34 7.00 5. .43 
Combined 10 .66 8. ,43 8.54 7. ,94 
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Table 9 

Means and Standard Deviations on 
Significant Health Attribution Test Variables 

by Group Over Period 

Indice Pre-Test Post-Test 
x SD X SD 

Internal 

Biofeedback 6. 00 1. 15 7. 14 69' 
Imagery 5.86 1.46 6.29 ll38 
Combxned 7.57 .79 7.43 .79 

Powerful Other 

Biofeedback 5.71 2.56 5.29 2.56 
Imagery 3.43 2.37 3.14 1.35 
Combined 3.43 2.07 3.29 1.25 

Internal Subjective 

Biofeedback 4.14 2.67 5.14 1 35 
imagery 5.43 2.51 7.29 2*.14 
Combined 4.29 3.30 6.86 3.02 
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Appendix K 

Figures of Significant 
Headache and 

Headache Related 
Indices 
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