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Abstract

Headaches are one of the most common complaints of people
seeking medical treatment. This study investigated the effects of
thermal biofeedback assisted relaxation training upon child and
adult tension, migraine, and mixed (i.e., tension and migraine)
headache disorders. The intervention was introduced in a staggered
multiple baseline fashion across four children and three adults.
Data were collected on headache frequency, duration, and severity,
pain behaviors, and biofeedback training results. Measures collected
by participants, significant others, and the investigator supported
the positive effects of the treatment program. Increased headache
free days were reported by all participants. In addition resting
time due to pain, analgesic intake, and pain behaviors were reduced
following treatment. Multiple measures for the observation and
treatment of headaches are discussed as well as similarities and
differences in participant reports of pediatric and adult headache

disorders identified.
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The Effects of Biofeedback Assisted Relaxation Training
Upon Vascular, Muscle Contraction, and Mixed Headache Disorders

Headaches are one of the most common somatic complaints, affecting
80-90% of the general adult population (Philips, 1977). 1In clinical
practice it is the major complaint of about half of the people who
seek help from a physician (Friedman & Merritt, 1959). Recurrent
headache attacks comprise one of the more frequent clinical entities
seen by pediatric neurologists (Jay & Tomasi, 1980). Organic
etiologies (e.g., brain tumor) are found in only 5-137% of pediatric
clientele with chronic headaches (Jay & Tomasi, 1980).

At least 40 million Americans suffer chronic recurrent
headaches. They spend four billion dollars on medication yearly.
Sixty-five million workdays are lost annually due to migraine alone.
Headaches severe enough to limit activities or require bedrest are
reported by 13% of the male and between 15-257 of the female
population (Department of Health, Education, & Welfare, 1979).

Headaches may be divided into three major types: vascular,
muscle contraction, and traction/inflammatory (Dallesio, 1980).

Vascular Headaches

Vascular headaches are pulsatile in character and are
characterized by recurrent attacks widely varied in frequency,
intensity, and duration. These headache attacks are typically
unilateral in location and associated symptoms may include anorexia
and nausea with possible vomiting. Some attacks may be preceeded by,
or associated with, neurologic symptoms (sensory and/or motor) and

mood disturbances (e.g., irritability). Often a positive familial
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history is noted with this headache disorder. <Cranial arterial
dilatation is implicated in the painful headache phase, but causes
no permanent changes in the involved vessel. There are three main
subtypes of vascular headaches, each sharing some, but not
necessarily all of the above described features.

"Classic'" migraines are headaches with transient visual and
sensory, motor, or mood 'prodromes" (symptoms indicative of approaching
headache). ''Cormon' migraines are headaches lacking striking
prodromes and are more often bilateral. '"Cluster" headaches are
predominantly unilateral and on the same side, usually associated
with flushing, diaphoresis (perspiration), rhinnorrhea (watery
nasal discharge), and increased lacrimation (tearing). These
headaches are brief in duration and typically occur in groups
lasting up to several weeks or months separated by long
remissions (Diamond & Dalessio, 1982).

Muscle Contraction Headaches

Muscle contraction or tension headaches are terms used
interchangeably to describe headaches of nonspecific type which are
neither vascular nor associated with traction and inflammation.

The pain is described as a steady, nonpulsatile ache. It may include
"tightness" of the forehead, temples, or in the back of the head,

a "bandlike" sensation about the head which may progress to a

caplike distribution, and muscular cramping of the neck and

upper back areas. These head pains may occur unilaterally or

bilaterally (Diamond & Dalessio, 1982).
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Tension headaches may be fleeting and are often characterized
by frequent changes in site and intensity. This type of headache,
localized in one region, may be sustained with varying intensity
for weeks, months, and possibly years. Headache severity may be
decreased by the headache sufferer assuming a specific position
(e.g., supporting the head with his/her hands). Postural guarding
(voluntarily limiting head, neck, and jaw motion) may be observed
as another attempt to decrease discomfort. If pressure is applied
to the involved musculature, the pain may become severe and elicit
dizziness, tinnitus ( a ringing sound in the ears), and lacrimation.
These symptoms may also spontaneously accompany the headache
(Diamond & Dalessio, 1982).

Traction/Inflammatory Headaches

This category comprises headaches elicited by inflammation,
traction, and displacement or distention of the pain sensitive
structures of the head, usually blood vessels. The location,
severity, and duration of these types of headaches vary depending on
the etiology of the headache.

Etiology.

A migraine attack occurs in two stages. The first, the
premonitory (warning) stage or aura, is often marked by sensory
disturbances but may be marked by nothing more than a vague uneasiness.
The second stage consists of the headache and its accompanying
symptoms (Speer, 1977).

The hypothesis that migraine is caused by instability of the
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circulation of the brain is widely accepted. During the aura

certain cerebral arteries constrict, greatly reducing blood flow

and the supply of oxygen. If this is severe, the sensitive areas of
the brain that receive messages from the sense organs are temporarily
disturbed (e.g., resultant temporary blind spots). This stage lasts
only a few minutes (Speer, 1977).

The headache stage is characterized by an apparent rebound
reaction in which the scalp arteries dilate and other migraine symptoms
occur (e.g., pallor). The pain is thought to represent the response
of pain receptors in the blood vessel walls to stretching (arterial
distension). This stage may last from eight to twelve hours but on
occasion may remain for several days (Speer, 1977).

Eight to twelve million Americans suffer from migraine, 607%
of sufferers are women. The pain onset may be in childhood, but
most commonly it is during the second and third decades of life
(Diamond & Dalessio, 1982).

Anyone may suffer a migraine headache given sufficient stimulus.
The migraine sufferer is believed to have a lower threshold to various
stimuli than the headache-free individual. The threshold for migraine
seems to be of an inconsistent hereditary pattern. The effect of
precipitating headache factors appears to depend upon the rapidity
of change in the internal or external environment (Lance, 1978).

Migrainous symptoms (e.g., numbness, one-sided weakness, nausea)
may result after mild head injuries. Traction or stretching of
cranial vessels is believed to initiate the migrainous attack via

vasospasm (Lance, 1978).
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Stress is believed to be the most common precipitating factor
for migraine. The onset of classic migraine within minutes of
emotional upset is typical. Noise, glare, flickering light, or
unpleasant weather conditions (e.g., changes in barometric pressure)
may induce nervous tension and resultant headache. The release
of neurohumeral agents within the autonomic nervous system may be
the underlying mechanism (Lance, 1978). During the aura phase of
the headache attack the platelets aggregate (collect) and serotonin
is released resulting in the scalp artery constriction. Platelet
aggregation is decreased during the headache phase. The serotonin
level is diminished (taken up by vascular and perivascular tissues
and catabolized to 5-hydroxyindale acetic acid or 5HIAA which is
excreted in urine). Vasodilation results and perivascular sterile
inflammation occurs. The serotonin level and blood vessel wall
size is normalized at the post-headache phase. With the nerve
endings sensitized, the scalp musculature is tender to touch
(Dalessio, 1982).

Some migraine headaches have their onset while the individual
is asleep. Lightening of sleep, rapid eye movement onset, decreased
blood serotonin levels, and altered catecholamine levels have been
noted (Lance, 1978).

Hypersensitivity to food may precipitate a migraine. Fatty
foods, chocolates (contain phenylethylamine), ripe cheeses (contain
tryamine), and alcohol have been identified as typical foods provoking

the migraine headache attack. Skipping a meal may precipitate



Effects of Biofeedback
8

migraine probably because of hypoglycemia which stimulates
noradrenalin production (Lance, 1978).

The role of endocrine secretions as a provocative migraine
factor has not been clearly established. Ovarian involvement may

explain the occurrence of '"menstrual migraine,"

which may be
aggravated by oral contraceptive usage. Classic migraine may be
exacerbated during early pregnancy and diminish with age and
menopause. Common migraine, however, may be relieved during pregnancy
and accentuated with menopause (Sandoz Pharmaceuticals, 1979).

There are no observable physical signs of migraine in between
attacks. Excessive pulsation of the temporal arteries and prominence
of the forehead and temporal veins may be noted during the headache
phase. The face and scalp may be sweaty with a severe headache.

Mental confusion, stupor, dysarthria (slurred speech), dysphasia
(inability to choose the correct word or phrase), and ataxia (muscular
incoordination) may be apparent throughout the headache (Lance,

1978).

Excessive muscle contraction is the primary mechanism of
tension headaches (Ad Hoc Committee, 1962). Sustained muscle contraction
of the face, neck, and scalp result in tension headache, yet not
everyone with these characteristics develop headache. A hereditary
factor is suspected as an underlying mechanism. It has been speculated
that vascular reactivity in the scalp and neck musculature with
the accumulation of pain-provoking substances in muscle, or a central

deficiency of inhibitory transmitter substances induces the
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muscle-contraction headache (Lance, 1978).

Upon physical examination the majority of tension headache
sufferers demonstrate deep facial wrinkles. The temporal and masseter
muscles may stand out and twitch (Lance, 1978). Within the diffusely
aching head, neck, and upper back musculature many tender areas,

or "nodules," may be found on palpation (Diamond & Dalessio, 1982).

The etiology and treatment of traction/inflammatory headaches
are dependent upon the intracranial distress. For example, a
headache may be the first symptom of a brain tumor due to the expanding
lesions irritating the pain-sensitive structures of the head. Appropriate
treatment for this headache complaint may require surgical intervention
(Diamond & Dalessio, 1982).

Some psychologists have proposed that certain psychological
factors precipitated headache occurrence. Chronic headaches were
believed to represent an inability of the individual to effectively
cope with the uncertainties of life or possibly a symptom of underlying
thought or behavior disorder (Dalessio, 1982). Headaches have also
been described as a manifestation of severe depression or conversion
hysteria (Rothner, 1979). Others speculated the migraineur was
not more subject to stress than his non-migrainous counterpart,
but he reacts more to stress (Lance, 1978). Psychological studies
of headache clinic patients typically have revealed elevated scores
on neurotic scales; yet the relationship between these abnormalities

and headache onset remain unclear (Diamond & Dalessio, 1982).

The lack of a purely objective measure of headache pain has
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complicated its treatment. The practitioner must therefore depend
upon behavior to assess pain. Pain behavior may be expressed in
a verbal (e.g., crying), motor (e.g., rubbing forehead), and/or
physiologic (e.g., pallor) manner. All three behaviors are subject
to conditioning or learning procedures and will reflect sociocultural
influences in addition to neurological activity (Lang et al.,, 1972).

Fordyce (1976) stated all pain behaviors may be viewed as respondent
or operant. Respondents are elicited by antecedent noxious stimuli
and are typically reflexive (e.g., increased pupillary diameter).
Operants, however, are emitted behaviors which are influenced by
the reinforcers which follow them (e.g., taking analgesics might
be rewarded by a decrease in perceived pain). According to Skinner (1953)
any behavior followed by a favorable consequence is more likely
to recur; whereas any behavior followed by an aversive consequence
will be less likely to recur. The alleviation of pain is negatively
reinforcing and whatever decreased pain is likely to be repeated
and sought after.

Chronic pain patients demonstrate a mixture of respondent
and operant pain behaviors (Sternbach, 1980). Respondent pain behaviors
are elicited by antecedent stimuli. Operant pain behaviors tend
to occur when followed by positive reinforcements or when healthy
behaviors are punished or not rewarded. Once a behavior is in
a person's repetoire, its positive reinforcers need not be frequent

to maintain it.

For most of the people suffering from recurrent headaches the



Effects of Biofeedback
11

' and its elimination constitutes an effective

pain is the '"disease,'

treatment. Therefore a systematic operant conditioning approach

would be appropriate as the focus is on relieving distressing symptoms.
The approach to headache management is dependent upon diagnosis

and the physician's training. The primary emphasis is aimed at

removing the precipitating factor(s) if possible (e.g., discontinuation

of birth control pills). Headaches associated with alcohol or

interpersonal stress could be eliminated by removing the cause.

In the vast majority of cases, however, therapy must be directed

at either acute symptomatic relief (abortive) or longterm prophylactic

(warding off) medication. The majority of headaches are alleviated

with over-the-counter drugs such as acetylsalicylic acid (Aspirin)

or acetaminophen (Tylenol) (U.S. Department of Health, Education,

and Welfare, 1979). Ergotamine tartrate is the prescription drug

of choice for the migraine attack. The beneficial effect is probably

related to its vasoconstrictive action on the smooth muscle of the

extracranial blood vessels. Combining caffeine with ergotamine

tartrate reduces the amount of the later required for abortion

of the migraine attack. This may be administered by oral or rectal

route and must be given early in the attack. During an attack,

sedatives and pain relieving drugs are often used to relieve the

patient's symptoms (Friedman, 1972). Antidepressants have also

been used prophylactically in migraine management (Diamond & Dalessio,

1982). Symptomatic treatment of tension headache may be achieved

through the use of non-narcotic analgesics combined with sedatives
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and tranquilizers having muscle relaxant qualities.

Elimination diets (e.g., avoidance of alcohol, aged cheese,
chocolate, and other foods/beverages with vasoactive qualities)
have been prescribed for patients whose self-reports indicated
headache occurrence after comsumption. The migraine patient is
typically instructed to eat three well balanced meals a day and
avoid an over-abundance of carbohydrates at any given meal so as
to maintain a normal blood sugar level (Diamond & Dalessio, 1982).

Pain relief may also be achieved through attainment of proper
posture, hot packs, and gentle massage to the local areas of tenderness
(Friedman, 1972). 1In addition, psychotherapy has been recommended
to assist the patient with "conflict resolution'" and the alleviation
of depression which may be an "underlying" headache factor (Friedman,
1972).

Drugs are considered the initial treatment of choice for headache
disorders (Diamond & Dalessio, 1978). Patients with headache,
however, frequently overuse or abuse their medications. 1In pediatric
practice, between 25,000 and 100,000 cases of serious intoxication
with Aspirin occur yearly, sometimes resulting in death (Diamond
& Dalessio, 1982). Analgesic abuse may result in chronic kidney
disorder, ulcer disease, bleeding, dyspepsia (impaired digestionm),
anemia, personality disorders (e.g., chemical dependency), and
unexplained neurologic symptoms (e.g., episodic unconsciousness)
(Diamond & Dalessio, 1982). Analgesic abuse may also appear with

other medications. Compounds containing barbiturates have a significant
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potential for addiction.

The potential dangers of pharmacological treatment and the
lack of direct, controlled psychological intervention have prompted
a growing interest in relaxation and biofeedback training as a
headache management modality. Biofeedback uses instrumentation
to teach the participant to bring previously involuntary bodily
functions under voluntary control (Diamond, 1979). The goals of
relaxation training are: to develop an increased awareness of
relevant internal physical functions; to establish control over
these functions; to generalize control from a clinical setting to
everday life; and to focus attention on mind/body integration
(Peper et al., 1979). Relaxation training has employed Jacobson's
autogenic training, and passive relaxation/meditation. The Biofeedback
Society of America advocates the procedures of Budzynski et al.
(1973) for the treatment of tension headaches. With auditory
feedback of frontal electromyograph (EMG) the subjects reported
significantly decreased hourly headache activity in correlation
with the observed reduced EMG microvelt levels.

Successful biofeedback treatment of migraines has emphasized
three protocols: (1) thermal biofeedback, in which the skin temperature
is monitored at a consistent site while the patient is asked to
warm his or her hand, with the guidance of the instrumentation
(Andreychuk & Skriver, 1972); (2) autogenic feedback training in
which the autogenic phrases are combined with thermal biofeedback

training (Sargent, Green & Walters, 1972); and (3) biofeedback
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training for the external temporal artery in which the patients
are asked to constrict this artery (Feuerstein, Adams, & Beiman,
1976).

Numerous studies have claimed biofeedback assisted relaxation
training to be effective in the treatment of adult headaches (Blanchard,
& Epstein, 1977; Epstein & Blanchard, 1977; Peck & Kraft, 1977;
Phillips, 1977b; Shapiro & Surwit, 1976; Stroebel & Glueck, 1976).
Serious methodological flaws detract from their credibility: (1)
retrospective studies with inconsistent data collection; (2) small
treatment populations; and (3) mixed headache disorders were not
addressed (Blanchard et al., 1982). 1In addition, support for the
effectiveness of biofeedback and relaxation training in pediatric
headache management is limited. Diamond and Franklin (1975) used
an uncontrolled application of autogenic training with EMG and
thermal feedback in treating childhood migraine headaches. Twenty-nine
of these thirty-two children reported reduced headache frequency
and severity.

This study attempted to evaluate in a systematic manner the
effects of combining thermal biofeedback, diaphragmatic breathing,
autogenic, progressive-relaxation, and passive relaxation/meditation
procedures in treating both adults and children with vascular, muscle
contraction, and mixed headache disorders.

Method
Subjects

There were originally twelve participants in this study. All
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subjects were consecutive referrals from physicians in response to

a request for study participants. Three of the subjects, all children,
had spontaneous remission of their headache during the baseline period.
Two subjects were dropped from the study because it was not possible

to consistently obtain self-report measures which were the major
dependent variables. The remaining seven participants can be described
as follows: All were female. All were referred by Kansas City area
neurologists whose evaluations revealed chronic benign headache
disorders: three as migraines, two as mixed headache disorders

(i.e., vascular and muscle contraction), and two with scalp muscle
contraction headaches. All had a positive family history for headaches
with their headache onset ranging from two to fifteen years. Other
past medical history was unremarkable. None of the subjects had
satisfactorily responded to conventional medicinal therapy. Prescribed

medications are listed in Table 1.
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Prescribed Medication(s) for Each Participant

Child 1

Child 2

Child 3

Child 4

Adult 1

Adult 2

Adult 3

Pentobarbital Sodium Suppository (Wans Suppository):
one every six to eight hours daily as needed

Butalbital (Fiorinal): one to two tablets every four
hours daily as needed

Nadolol (Corgard): omne 40 mg tablet daily

Zomepirac Sodium (Zomax): one tablet every four to six
hours daily as needed

Acetylsalicylic Acid (Aspirin): one to two tablets every
four hours daily as needed

Butalbital (Fiorinal): one to two tablets every four
hours daily as needed

Propranolol Hydrochloride (Inderal): one 80 mg tablet
daily

Acetylsalicylic Acid (Aspirin): one-half to one tablet
every four hours daily as needed

Acetaminophen (Tylenol): one to two tablets three to
four times daily as needed

Acetylsalicylic Acid (Aspirin): one to two tablets every
four hours daily as needed

Acetaminophen (Extra Strength Tylenol): one to two
tablets three to four times daily as needed
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Sociocultural descriptions were as follows: Four were children,
aged nine to 17, and three, adults 28 to 35 years old. All were
Caucasian. All were of a middle to upper middle class economic
background. None of the subjects had been, nor were concurrently,
receiving disability support or compensation for their continued
pain complaint. All participants scored minimal life change units
on the Social Readjustment Rating Scale (Holmes & Rahe, 1967). There
was no evidence of state or trait anxiety or depressive symptomatology
as measured by the Spielberger (1970) and Beck (Burms, 1980) Inventories
before or after treatment. Educationally, the four children were
all students in the Kansas City Public School District. All of
the adults were high school graduates, one being college educated.

All of the adults were employed full time outside of the home setting.
None of the subjects had reported school or job absenteeism for
at least one year prior to participation in this study.

Family situations were as follows: Three of the children had
one other sibling. One was an only child. One adult female was
divorced and a single parent of two children. Of the other two
adult females, both had intact marriages. One had no children and
the other gave birth to her first child during the follow-up phase
of this study.

Setting

The study was conducted in a private office setting. The office

had a home-like atmosphere and was furnished with a comfortable

recliner chair and low lighting. Room temperature was maintained



Effects of Biofeedback

18

between 68 and 72 degrees Fahrenheit and was free from drafts.
Apparatus

A Cyborg thermal model P642 unit (Muscle Re-education Systems
and Biological Feedback Instrumentation/Boston, Massachusetts) was
used to monitor skin temperature and to provide visual feedback
to subjects while in the office. This instrument automatically
combines absolute temperature tracking with a continuously moving
visual signal. Direction and rate of temperature change are monitored
at resolutions up to .0l degree in Fahrenheit. The participant
was connected to the instrument by a temperature probe (thermistor)
taped comfortably to the non-dominant hand index finger. This
biofeedback unit was line powered and equipped with a medically
safe converter. The P642 unit has a temperature range of 23.0
to 113.0 degrees Fahrenheit. Its accuracy is estimated at * 0.3
degree Fahrenheit.

Each subject was provided with a portable nine volt battery
powered "Stress Arrester" thermal biofeedback unit for practice
within her natural environment (e.g., home, work, school setting).
This model BF-110 has a temperature range of 32.0 to 230.0 degrees
Fahrenheit with accuracy estimated at * 0.2 degree Fahrenheit.

The temperature change resolution is .l degree Fahrenheit. This
unit also automatically combines absolute temperature tracking
with a flashing visual display. The thermistor was held in place

with a velcro strip on the skin of the non-dominant hand index finger.
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Design

Two multiple baseline across subjects designs were utilized
(Hersen & Barlow, 1978). One was a multiple baseline across four
children and the other a multiple baseline across three adults.
Throughout the baseline periods the dependent variables were recorded
on a daily basis for each participant. The baseline periods ranged
from five to 18 days. Treatment occurred when the subject's
self-reports indicated relatively high headache severity and/or
duration. Follow-up data have been collected at one month, three
month, six month, and one year intervals.
Procedure

Baseline. Participants or their parents signed an informed
consent form (see Appendix A) after the nature of the experiment
had been fully explained. During the initial appointment each
participant was interviewed in the presence of her significant
other (i.e., parent, spouse, child). The Headache Evaluation Form
information (see Appendix B) was obtained by the therapist from
participant reports, medical record review, and observation. The
significant other was asked to validate the participant's reports
as well as to add any other pertinent information.

Dependent Variables

Self-report measures. Participants recorded headache diaries

(see Appendixes C & D) regarding headache frequency, duration, severity,
exacerbating pain factors, and analgesic intake on a daily basis

during baseline, treatment, and follow-up. Participants were asked
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to rate their headache severity in two ways, time sample and peak
headache. Time sampling occurred at approximately 9 a.m., 1 p.m.,

6 p.m., and 9 p.m., using the following six point scale: 0 = "no
pain," 1 = "pain there if attended to; no effect upon activities

of daily living (ADL);" 2 = "irritating pain; able to ignore pain

and continue with ADL (including work and social activities) yet

need to "take it easy:" 3 = "moderate pain; only do what is absolutely
necessary;" 4 = "unable to concentrate; can perform tasks independently;
forced to rest;" and 5 = "severe pain; unable to perform any work

or social activities; confined to bed or rest; require assistance

with ADL." Participants separately recorded peak severity once at

the end of the day using the six point scale.

Social validation of headache occurrence and down time. Each

participant's significant other recorded suspected daily headache
occurrence (s) independently of the participant (see Appendix F).
The significant other recorded on a standard data sheet the approximate
time of headache onset and disappearance, how the headache occurrence
was communicated (e.g., "She took medication.'", "She rubbed her
forehead.") and his/her response(s) to the pain talk and/or behavior (s)
(e.g., "I encouraged rest.", "I consoled her."). This data sheet
was completed daily throughout the baseline, treatment, and follow-up
periods.

The significant other also recorded '"down time" (i.e., time
spent resting due to headache activity on a time sampling basis
(once on the hour for three consecutive hours). Down time was scored

when the participant was observed assuming a reclined position not
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for sleep, recreational, or leisure time activity. These data were
collected throughout the baseline, treatment, and follow-up periods
on a daily basis (see Appendix G).

Tension, pain, and thermal recordings during treatment phase.

The child's significant other recorded the participant's self-reports
of perceived tension level (see Appendix J) on an 1l point scale

with "zero" meaning complete relaxation and '"ten'" meaning extreme
tension both before and after the participant practiced the relaxation
exercise. The significant other also elicited and recorded the
participant's perceived pain level on a six point scale with '"zero"
equal to no pain and "five" equal to severe headache pain before

and after the practice session. For two consecutive minutes at
fifteen second intervals the child's significant other recorded

her non-dominant index finger temperature prior to and after practice
with the relaxation tape. At consecutive one minute intervals,

as identified on the relaxation tape, the child's hand temperature
was recorded as visually displayed on the biofeedback unit (see
Appendix J).

Therapist collected measures. On six separate occasions

(three with and three without headaches) during baseline, ten
consecutive one minute thermal biofeedback recordings were taken
when the participant reported being headache free and also when

she was experiencing a headache. On those occasions when the
participant was suffering from a headache, the severity was recorded
(see Appendix H). Participants were in a supine position with their

eyes closed and their extremities uncrossed while these recordings
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were taken. These recordings were performed in the above described
manner. All of these thermal biofeedback recordings by the therapist
were performed in the participant's home.

During each of the five scheduled biofeedback assisted relaxation
training sessions the experimenter recorded the participant's
self-reports of perceived tension and pain levels on the respective
11 and six point scales (see Appendix J) both prior to, and after,
the participant's rehearsal of the relaxation technique. For two
consecutive minutes at fifteen second intervals the participant's
non-dominant index finger temperature was recorded prior to and
after verbal prompting of the current relaxation protocol trial
and at one minute intervals throughout relaxation practice. After
relaxation practice the participant was asked if she perceived
any psychophysiological changes (e.g., warming of hands, peace
of mind). Any responses were noted (see Appendix J).

The therapist performed a pill count in the patient's home
at least every five days throughout baseline and treatment. Each
participant kept her non-prescribed analgesics in a separate container
making this medication not readily available to other family members
and thereby minimizing pill count error. Table 2 summarizes the
dependent variables, their frequency of collection, and by whom.

Treatment procedures. Following at least a five day baseline,

participants were scheduled for five sessions of biofeedback

assisted relaxation training.
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Type ard Frequency of Data Collection

Measure

Frequency

Significant Other Collected -———1Therapist Collected

Thermal Biofeedback Record-
ings

Psychological Inventories

Pill Counts Within Home
Setting

Recordings of Headache Oc=-
currence, How Communicated
& Response(s) to Participant

Recordings of Down Time
on the Hour x 3 Conse-
cutive 4ours

Recordings of Participant
Tension & Pain Levels Pre
& Post Relaxation Exercise

. Pre & Pst Relaxation

Exercise Thermal Biofeed-
back Recordings.

Significant Other Survey
Recordings of Headache Fre-
quency, Duration & Intensity

Recordings of Pain Medication
Intake

Recordings of Activity & Down
Time

Consumer Satisfaction Survey

3x Baseline wWlth/out Headaches
Pre & Post Treatment Sessions
1x@ 1,3,6 & 12 months Follow=-up

Pre & Post Treatment Phases

Every 5 mys Throughout Base-
line & Treatment Phases

Daily Throughout Baseline, Treat-
ment & Follow-up Phases

and Three Consecutive Hour Time Sampling

Daily Throughout Baseline, Treat-
ment and Follow-up Phases

Daily Throughout Treatment
Phase

Dailyv Throughout Treatment Phase

On Che Gcasion At Conclusion of
Treatment

Daily Thrcoughout Baseline,
Treatment & Follow-up Phases

Daily Throughout Baseline, Treat-
ment and follow-up Phases

Daily Throughoutr Baseline, Treat-
ment and Follow-up Phases

On One Occasion At Conclusion of
Treatment
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Session one: didactic information on the nature of stress

and breathing exercises. Information was provided verbally and

in written form on stress and relaxation responses (see Appendix L).
Physiological parameters of sympathetic nervous system activation
were reviewed to cue the participant for relaxation practice and
possible headache abortion. The concept of decreasing musculoskeletal
tension and hand warming were identified as the desirable treatment
outcome for relaxation training (see Appendix M).

Verbal and physical prompts were provided for diaphragmatic
breathing. The participant was instructed to take twice as long
to exhale as to inhale. The respiratory rate was shaped to four
to six respirations per minute. A cassette tape of breathing
exercises for relaxation induction was provided for the participant's
home practice sessions (see Appendix 0).

Session two: autogenic phrases. The participant was instructed

in passive concentration techniques in which she silently repeated
to herself seven standard verbal formulas of physiological and
mental relaxation; for example, "My arms are heavy and warm with
relaxation.” Each participant was provided with a cassette
relaxation tape instructing them in autogenic training for home
use (see Appendix P).

Session three: progressive relaxation. A modified Jacobsonian

relaxation protocol was utilized to instruct the participant in
systematic muscle contraction followed by muscle relaxation of the

sixteen major muscle groups; for example, "Wrinkle up your forehead
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now. Study the tension. Now smooth your forhead out while focusing
on the relaxation.'" Such relaxation exercises were provided on a
cassette tape for the participant's use (see Appendix Q).

Session four: guided imagery. The participant was asked to

imagine peaceful scenes and pleasant sensory stimulation conducive
to relaxation and in opposition to any perceived painful stimulus.
Imagery helpful in relieving musculoskeletal discomfort and or
achieving hand warming was encouraged; for example, "I imagine
the warmth of the sun relaxing my neck muscles." (see Appendix R).

Session five: integrating relaxation techniques into activities

of daily living. Each participant was provided with a written format

of learning skills to improve coping with distressful situations

and to enhance the relaxation response; for example, "Every time

you hear the telephone ring, mentally scan your body for any stress
indicators. Then concentrate on letting go of any discovered tension.
Take in a deep breath, hold it, and gently exhale while returning

to your present task.'" (see Appendix S).

The sessions were conducted once a week for approximately one
hour. The therapist modeled each exercise prior to the participant's
rehearsal. Significant others observed each treatment session and
recorded the thermal biofeedback training results at the requested
time intervals on the provided data collection form (see Appendix
J). Participants were asked to practice relaxation skills at home
twice daily for five to 20 minutes. Thermal training results were

to be recorded at one of these practice sessions. Participants
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were encouraged to perform the recorded home practice session at
the approximate same time daily.

Throughout the baseline, treatment, and follow-up phases the
headache diaries and headache occurrence/non-occurrence inventories
were reviewed weekly to make certain the participant and significant
other were consistently and correctly completing the data collection
forms. Each treatment session included verbal and written didactic
information on the current treatment technique. A tone was sounded
at one minute intervals on the participant's relaxation tapes to
cue the significant other to record the numerals visually displayed
on the portable temperature trainer.

Post-treatment. Follow-up data were collected at one, three,

six, and twelve month intervals. At these times the participant
completed a headache diary and daily activities inventory on a

daily basis for an entire week. Participants were encouraged to
practice relaxation exercises on a daily basis. Significant others
recorded daily headache occurrence/non-occurrence independently

of the participant for the entire given week. Ten consecutive one
minute thermal biofeedback recordings were recorded by the therapist
on one occasion for each follow-up phase. Both the participant

and her significant other completed a Consumer Satisfaction Survey
and Significant Other Survey respectively (see Appendix T) at the

conclusion of treatment to determine the perceived effectiveness

of treatment.
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Results

Blanchard et al. (1982) recommended the assessment of headache=free
days——a measure highly significant to the patient. 1In this study
headache-free days were determined by examining headache diaries
completed by patients. Table 3 shows the effect of biofeedback
assisted relaxation training on the percentage of headache-free
days throughout the baseline, treatment, and follow-up periods.
At the end of treatment children had a four to 56% increase in
headache-free days. Child 1 remained headache-free throughout the
follow-up periods. Adults were improved from five to 28% by the
termination of treatment. All participants reported further increases

in the frequency of headache-free days through follow-up.
Table 3

Percent Headache Free Days

donth ot Follow=up
Baseline Treatment Ine fhree Six Twelve
Child 1 0% 96 1005 100" 1005 1007
Child 2 O% 43X 204 100 865 1607
child 3 h 107, a4l 8h. 1007 Nn”
child & 254 7L nas o 100) 100% oo
Adule 1 332 617 945 100*- HoY  Sh.
Adult 2 282 33 Q24 120 71 S0
adult 3 623 762 I Y9 sh’  luo.

The percentage of time samples with pain behavior occurrence
was reduced for all subjects from the baseline to treatment period
with the exception of Child 3 who demonstrated a slight increase
(Table 4). On no occasion of time sampling throughout the follow-up

periods did any of the participants demonstrate pain behavior.
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Table 4
Percent Time Samples With Pain Behavior

Month of. Follow-up

Baseline Treatment One Three Six  Twelve
child 1 607 o~ IS ox oz 0
Child 2 14X 2% 0s D} o2 0%
Child 3 3% 9n 0 [V} (014 n
Child 4 x 22 0% [+}4 0% 0%
Adulc ! k4 22 0% 0% % (1
Adule 2 j9% 7% 03 oy [+24 oz
Adule 3 122 -7 (¥4 0 4 02

The mean headache peak severity was reduced at least 247
for all participants by the end of treatment (Table 5). As suggested
by Figures 1 and 2, however, a high degree of variability in peak
headache severity for both populations continued from the baseline
to treatment period.
Table 5

Mean Headache Peak Sceverity (0-5)
Month of Follow=-up

3aseline Treatment One Three Six  Twelve
Child 1 1.3 0.12 0.0 0.0 0.0 0.0
Child 2 2.36 1.43 0.83 0.0 0.14 0.0
Caild 3 2.06 1.56 0.84 0.1 0.0 0.l
Child & .43 0.58 0.13 0.0 9.0 0.0
adult 1 1.57 0.86 0.13 9.7 0.1% 0.1i4
Adulc 2 1.1l7 0.70 0.51 90.29 0.29 0.1l
adules 3 9.90 0.49 0.96 9.0 0.1s 0.0
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Table 6 illustrates the mean daily headache duration in hours.
With the exception of Child 3, there was at least a 51% improvement
among the children and six percent among the adults. Figures 3
and 4 demonstrate the typical gradual reduction of headache duration

resulting from treatment introduction.

Table 6

Mean Daily Headache Duration (Hours)

Monch of Follow-up

Baseline Treatment One Three Six  Twelve
Child 1 4.75 .40 0.0 0.0 0.0 0.0
Child 2 5.64 2,75 0.7& 0.0 0.04 0.0
Child 3 4.49 6.54 4.14 0,07 0.0 0.06
child & 2.86 0.89 0.12 0.0 0.0 0.0
Aduls 1 2.350 1.72 0.13 0.9 0.07 9.07
adult 2 3.33 §.04 3.83 0.61 0.39 0,12
Adult 3 1.5 0.57 0.11 0.0 0.04 0.0

With the exception of Adult 1 all participants had
discontinued prn (as needed) analgesic use at the one month
post-treatment assessment (Table 7). Child 1 remained on the
prescribed prophylactic medication regimen (Corgard) throughout

all experimental phases.
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Table 7

Daily Analgesic Intake

Basel ine

Child 1

Penctobarbital
Sodium Sup X =

(E.S. Tylenol)
r =

(Waus Sup) r = 0-1
Butalbital X = .20
(Fiorinal) r = 0-1
Nadolol % = 40
(Corgard) r = 40
Child 2
Zomepirac
Sodium x=0
(Zomax)
Child 3
Acetylsalicylic
Acid x = .71
(Aspirin) r = 0-1
Butalbital X = .06
(Fiorinal) r = 0-1
Propranolol
Hydrochloride
x = 80
(Inderal) r = 80
Child 4
Accetylsalieyllc
Acid X = .12
(Aspirin) r » 0-1
Adule 1
Acetaminophen
x = 2.25
(Tylenol) r = 0-7
Adult 2
Acetylsalicylic
Acid x =0
(Aspirin)
Adult 3]
Acetaminophen X = .19

Treatment

x| . xi
]
o
o F
=

" x|
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>
o
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»
o

oy XY
(=)
]
—

= 6.4
r =0-20
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]
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o
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Honth of Follow-up
One Three Six Twelve
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As illustrated in Table 8 resting time secondary to pain was

reduced for all participants following treatment.
Table 8

Mean Daily Resting Time Secondary To Pain_ (llours)

Month of Follow-up

Baseline Treatment One Three Six Twelve
child 1 3.5 0.17 0.0 0.0 0.0 0.0
Child 2 0.2 0.14 0.0 0.0 0.0 0.0
Child 3 0.24 .22 0.0 0.0 0.0 0.0
child & 0.69 0.0¢9 0.9 0.0 0.0 0.0
Adulec 1 0.67 0.33 0.0 0.0 0.0 0.0
Adule 2 0.0 0.0 0.0 0.0 0.0 0.0
Adulec 3 0.05 0.0 0.0 0.0 0.0 0.0

The therapist collected thermal recordings support
a trend for hand warming with most participants and for most of
the relaxation exercises (Table 9). Figures 5 and 6 indicate the
trend toward hand warming for all participants during at least a

28 day treatment phase.

Table 9
Thermal Training Record (°F) (Therapist };ollcctud)
Breathing Autogenic Jacobsonian lmagery -

Pre X post X Pre ¥ post X Pre X post ¥ pre % post X
Child 1 - T R 90,2 “h 33.3 88 3.8 9N
Child 2 26 %6 8l.1 34 36 36 88.7 92.7
Chiid 3 37 82.5 90 38.9 30.2 30.4 92,6 93.9
Child & 95.5 96.5 92.4 93 388.5 2.4 90.6 94.8
adulit ! 32.1 84.3 83.7 38.2 36.5 22 85.2 33.1
sduis 2 3.9 94.8 92.5 ¥s.2 94.n 3.2 94 91.3

[t
s
~

adult 3 90.9 92.4 v4.9 3.3 9201 93,3 94,2
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Participant records of headache frequency were compared with
significant other recordings. Percentage agreement on daily headache
occurrence measures were calculated by summing the instances when
the significant other perceived headache occurrence and the participant
recorded headache occurrence then dividing this sum by the total
intervals and multiplying by 100. Across all participants and
phases, agreement on headache occurrence averaged 837 with a range
of 78% to 92%.

At no time during any of the treatment sessions or reliability
checks did the therapist observe pain behaviors. Therefore it was
not possible to assess the reliability of significant other
recordings of pain behavior.

Pill counts were compared to participant records of medication
intake for 207 of the baseline and treatment days. Average agreement
between these two measures was 967 (range 50% to 100%) across all
conditions for all participants.

On the Satisfaction Surveys both participants and their
significant others indicated biofeedback assisted relaxaiton training
produced markedly decreased headache frequency, severity, and
duration, medication intake, and down time. They perceived an
improved feeling state (e.g., feeling much more pleasant) after
relaxation practice. All reported they would enthusiastically

recommend this treatment approach to other headache sufferers.
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Discussion

This experiment analyzed the effect of biofeedback assisted
relaxation treatment upon child and adult headache disorders. Increased
headache free days were reported by all subjects after the introduction
of the biofeedback/relaxation procedures, as compared to baseline
conditions. The fact that headache free days increased at different
times for each participant and generally after the biofeedback/
relaxation protocols were implemented suggests other unknown factors
were probably not responsible for this increase. Therefore it is
reasonable to conclude biofeedback assisted relaxation training
produced the increased headache free days.

Similar to Sargent et al. (1973 a, b) pediatric headache disorders
demonstrated more rapid resolution than the adult headache complaints
despite their duration and severity being comparable. In this study
baseline resting time secondary to pain was more frequent and
moderately higher for the child population. Prescribed analgesics
were at a higher occurrence for the pediatric headache sufferers.
Analgesic intake, however, was essentially equal for adults and
children.

A threat to internal validity by history, resulting from the
Extra Strength Tylenol tampering publicity as of September 30,

1982, must be taken into consideration when examining Adult 3's
medication cessation. This subject discontinued the analgesic
during day three of the baseline condition which coincided with

the negative publicity regarding Extra Strength Tylenol.
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Child 3 did not demonstrate significant headache relief during
the treatment phase. Child 3's slower response to the treatment
intervention may have resulted from her being tapered from her
daily Inderal dose due to the side effects of lethargy and depressiom.
Inderal withdrawl has been reported to induce headaches (Physicians'
Desk Reference, 1984).

It must be noted that although follow-up reports (Table 3)
