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CHAPTER I 

INTRODUCTION 

Pediatric cancer patients undergoing chemotherapy 

encounter various side effects depending upon the 

chemotherapeutic agent chosen (Burish & Lyles, 1980; 

Holland, 1977; Lyles, Burish, Krozely, & Oldham, 1982; Maule 

& Perry, 1982; Morrow, 1982; Nesse, Carli, Curtis, & 

Kleinman, 1980). Several chemotherapeutic agents, 

particularly Cisplatin, produce nausea and vomiting (Morrow, 

1982). The pharmacological use of antiemetics may lead to 

partial alleviation of these symptoms (Drapkin, 1982; Laszlo 

& Lucas, 1981; Maule & Perry, 1982; Sallan, Cronin, Zelen, & 

Zinberg, 1980). 

In addition, the literature reports many cases of 

nausea and vomiting occurring prior to chemotherapy 

treatment (Burish & Lyles, 1979; Burish & ~yles, 1982; 

Morrow 1982; Morrow, Arseneau, & Asbury, 1982; Morrow & 

Morrell, 1982; Nesse et al., 1980; Whitehead, Renault, & 

Goldiamond, 1975). This anticipatory nausea and vomiting 

generally begins after treatment has been in effect for 
.-

s eve ra l months (Nesse et al., 1980). Anticipatory nausea 

and vomiting is thought to be the result of classical 

1 
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conditioning in which cancer patients associate various 

stimuli of the chemotherapy setting with chemotherapy­

induced nausea and vomiting (Kutz, Borysenko, Come, & 

Benson, 1980; Nesse et al., 1980). The chemotherapeutic 

agent is an unconditioned stimulus. The chemotherapy­

induced nausea and vomiting are unconditioned responses. 

Environmental cues become associated with chemotherapy and 

become conditioned stimuli. Anticipatory nausea and 

vomiting become conditioned responses. The pediatric cancer 

patient then develops anticipatory nausea and vomiting when 

environmental cues associated with chemotherapy are 

presented. 

The use of operant conditioning in the alleviation of 

symptoms involving the autonomic nervous system was thought 

to be impossible until the late 1950's (Gatchel & Price, 

1979; Lisini, 1958). It was assumed that the autonomic 

nervous system could not be brought under voluntary control 

(Gardner, 1976). ·Research has demonstrated the success of 

voluntary human manipulation of various aspects of the 

autonomic nervous system (DiCara & Miller, 1968; Lapides, 

1957; Miller, 1969; Miller, 1978; Miller & Banuazizi, 1968; 

Miller & Dicara, 1967; Miller & DiCara, 1968). 

Several studies have suggested self-regulation 

strategies including progressive muscle relaxation training 

and guided imagery (Burish & Lyles, 1979; Burish & Lyles, 

1981; Burish, Shartner, & Lyles, 1981), systematic 

desensitization (Morrow & Morrell, 1982), and hypnosis 



(Dempster, Balson, & Whalen, 1976; Labaw, Holton, Tewell, & 

Eccles, 1975; Redd, Andreson, & Minagawa, 1982) in the 

treatment of chemotherapy-related nausea and vomiting. 

These self-regulation strategies have met with success in 

the alleviation of anticipatory nausea and vomiting. 

3 

Biofeedback training has been successfully used in the 

treatment of tension-related disorders of the autonomic 

nervous system as cited in the literature (Basmajian, 1977; 

Brown, 1977; Latimer, 1981; Olton & Noonberg, 1980). 

Although biofeedback training has been utilized only once in 

the treatment of nausea and vomiting disorders (Burish et 

al., 1981) , several gastrointestinal disorders have been 

successfully treated through its use (Basmajian, 1977; 

Brown, 1977; Latimer, 1981; Olton & Noonberg, 1980). In 

addition, biofeedback training has several advantages 

including its relative low cost and provision of constant, 

quantifiable feedback which is easily understood (Brown, 

1977). 

In this study, pediatric cancer patients who were 

experiencing chemotherapy-related nausea and vomiting were 

taught to relax the Rectus Abdominus muscles of the abdomen 

~hrough biofeedback training. Electromyograph recordings 

and the frequency, severity, and duration of vomiting 

behavior provided objective indices of the effleacy of 

biofeedback training in the treatment of nausea and vomiting 

among patients undergoing chemotherapy. Subjective indices 



including patients' self-report of nausea and a variety of 

tension-related negative affects associated with the 

chemotherapy process were obtained. 

4 



CHAPTER II 

REVIEW OF THE LITERATURE 

This chapter will begin with a presentation of the 

general problem of the side effects associated with cancer 

chemotherapy and more specifically chemotherapy-induced 

nausea and vomiting. Some attention will be given to 

antiemetic agents used to treat these side effects. 

The problem of chemotherapy-induced nausea and vomiting 

becomes particularly complex and difficult to treat as 

patients develop nausea and vomiting prior to chemotherapy 

treatments. This is a medical problem that appears to be 

dealt with in a less than satisfactory manner through the 

use of antiemetics. The literature supports the view that 

anticipatory nausea and vomiting is psych9logical in origin 

and is a result of classical conditioning. 

The literature offers several behavioral interventions, 

including progressive muscle relaxation training, systematic 

desensitization, and hypnosis. The use of these inter-

' ventions in the treatment of gastrointestinal disorders, in 

general, and nausea and vomiting, in particular, will be 

discussed. Finally, biofeedback training appears to be a 

useful intervention in the treatment of gastrointestinal 

disorders and this literature will be reviewed. 

5 
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Chemotherapy-Induced Side Effects 

Side effects of chemotherapy occur as each cell in the 

body is affected. The effect of chemotherapy on normal 

tissue involves various side effects. These include 

decreased immunity, changes in liver enzymes, hair loss, 

loss of appetite, stomatitus, nausea, vomiting, temporary or 

permanent frigidity or impotence and psychological side 

effects such as anxiety and depression (Lyles et al., 

1982). Other side effects reported include anemia, diarrhea 

and anorexia (Burish & Lyles, 1980). 

Side effects reportedly vary with the chemotherapeutic 

agent used. Corticosteriods can cause moon face, acne, 

overactivity, obesity and insomnia. Use of the steriods may 

lead to lability of emotions, hypomania early in the course 

of treatment, depression, and steroid-induced psychosis 

(Holland, 1977). These symptoms may require psychiatric 

attention. Several chemotherapeutic agents exert side 

effects on the central nervous system. Confusion, delirium, 

slowing and depression may occur. Other chemotherapeutic 

agents can cause autonomic effects such as constipation, 

gastrointestinal cramps, and impotence. Effects may also 

include seizures, altered mental functions, and cranial 

nerve palsy (Holland, 1977). 

The administration of several chemotherapeutic agents 

leads to nausea and vomiting. Nausea and vomiting after 

injection of many anticancer chemotherapy drugs may begin 

after one or two hours and may persist for up to twenty-four 



hours (Nesse et al., 1980). This leads to many other 

medical problems such as the prevention of adequate 

hydration and nutrition and resultant electrolyte 

imbalance. Vomiting has also led to vertical compression 

fractures and Mallory-Weiss tears of the esophageal-gastric 

mucosa (Maule & Perry, 1982). Nausea and vomiting is also 

associated with postoperative wound dehiscence and 

psychological depression (Morrow, 1982). 

7 

In addition to these side effects, the lives of 

patients are disrupted in many ways. Patients may 

experience nausea and vomiting for at least one day after a 

chemotherapy treatment. This seriously interferes with 

work, school and other life activities to which the patient 

may need to attend. The patient's social life may be 

seriously disrupted. Perhaps one of the most important 

disruptions involves significant relationships. Finally, 

the patient who is receiving chemotherapy treatments already 

has enough adjustments to make in accepting his or her 

disease process. Nausea and vomiting are additional 

stresses which are very uncomfortable. 

Anticipatory Nausea and Vomiting 

Patients not only experience nausea and vomiting after 

the chemotherapy treatments, but they also frequently become 

nauseous before and during the treatments. Anticipatory 

nausea and vomiting has been experienced by approximately 

one in four pa,tients receiving chemotherapy treatments 



(Morrow & Morrell, 1982). Anticipatory nausea was reported 

by 24% and anticipatory emesis was found in 9% of these 

8 

patients. Anticipatory nausea started, on the average, 17.1 

+ 3.3 hours before treatment. Anticipatory emesis started 

approximately 11.4 + 3.8 hours before treatment (Morrow et 

al., 1982). Pharmacological side effects of chemotherapy, 

specifically nausea and vomiting, promote many patients to 

develop negative conditioned responses to treatment. Any 

stimuli associated with the chemotherapy processes may 

elicit nausea and vomiting. This may include sights, 

smells, and even thoughts associated with chemotherapy 

(Burish & Lyles, 1982). Nesse et al. (1980) reported that 

patients become nauseous as soon as they entered the clinic 

building and noticed its "chemical odor," while opening up 

an alcohol swab as it reminded the patient of chemotherapy, 

and in a patient's father's car as this was how she arrived 

at the clinic. One patient recalls becoming nauseous at the 

sight of a nurse from the clinic at a drugstore (Lyles et 

al., 1982). 

Whitehead et al. (1975) report that, 

... After one more course (of chemotherapy), 
patients may begin to vomit in the morning of 
their treatment, or upon arrival at the 
physician's office, in anticipation of the 
injection, attesting to the abhorrence with 
which they regard the treatment. They confess 
to feeling ill for·three weeks or more out of 
every four and may become deeply depressed and 
even suicidal (p. 149). 

Morrow (1982) conducted a study of the demographic and 

clinical characteristics of patients experiencing 
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anticipatory nausea and vomiting. These patients reported 

more severe posttreatment emesis, described their most 

severe posttreatment emesis as occurring relatively late 

after treatment, and were mor& likely to be receiving 

Cisplatin treatments. Morrow (1982) further reported that 

75% of patients experiencing anticipatory nausea and 

vomiting, when asked their opinion as to the origin of these 

symptoms, answered with psychological reasons rather than 

treatment-related or other reasons. These patients gave 

responses such as "anxious," "nervous," "tension," "in my 

mind," "dread," and "no controls." No consistent 

physiologic bases for the development of anticipatory nausea 

and vomiting were found. 

Nesse et al. (1980) found that anticipatory nausea and 

vomiting is common among patients who have received more 

than six months of chemotherapy treatments. The pattern 

appears to be as follows: anticipatory nausea and vomiting 

develops gradually and is frequently preci~itated by stimuli 

generally associated with chemotherapy treatments but in a 

different location. The patient then experiences nausea and 

vomiting upon subsequent visits to the clinic in which 

chemotherapy treatments occur. 

These conditioned negative responses may occur at any 

time but are most prevalent during the treatment sessions. 

A chemotherapeutic treatment may have to be interrupted 

several times due to patient discomfort (Burish & Lyles, 

1979). This not only makes chemotherapy more uncomfortable 
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for the patient than it has to be but it is costly in terms 

of time and medical attention. One of the greatest concerns 

related to anticipatory nausea and vomiting is the risk of a 

patient's noncompliance with chemotherapy (Morrow, 1982). 

Without chemotherapy, the patient will eventually die. 

Kutz et al. (1980) and Nesse et al. (1980) view 

anticipatory nausea and vomiting as a result of classical 

Pavlovian conditioning. The chemotherapeutic agent is 

viewed as the unconditioned stimulus to which chemo­

therapy-induced nausea and vomiting are unconditioned 

responses. Environmental cues which are associated with 

chemotherapeutic treatments become conditioned stimuli. 

There are two cases reported of an antiemetic agent becoming 

a conditioned stimuli producing nausea and vomiting (Kutz et 

al., 1980). Anticipatory nausea and vomiting was seen to 

continue for several clinic visits after chemotherapy 

treatments had been discontinued (Nesse et al., 1980). 

Treatment of Chemotherapy-Induced 

Nausea and Vomiting 

Pharmacoldgical interventions have included the use of 

antiemetics such as the a~tihistamines/anticholinergics, 

phenothiazines, substituted buterophenones, cannabinoids, 

Metoclorpramide, and the corticosteroids (Maule & Perry, 

1982). Hypnotics and sedatives have also been used in the 

treatment of chemotherapy-induced nausea and vomiting 

(Drapkin, 1982). 
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The rationale behind the use of anticholinergic agents 

is that they block the transmission of dopamine in the 

chemoreceptor trigger zone and the vomiting center. 

Cholinergic receptors and histamine receptors are thought to 

be involved in nausea and vomiting induced by motion 

sickness, and small bowel and gastric irritation (Drapkin, 

1982). The antihistamines and anticholinergic agents have 

been effective in relieving motion sickness and nausea but 

used alone are no more effective than placebo in relieving 

chemotherapy-induced nausea and vomiting (Laszlo & Lucas, 

1981; Maule & Perry, 1982). 

The phenothiazines also act as dopamine inhibitors in 

the chemoreceptor trigger zone and some phenothiazines have 

additional sites in the vomiting center (Drapkin, 1982). 

Phenothiazines have been used widely in the treatment of 

chemotherapy-induced nausea and vomiting. These agents have 

been found to be more effective than placebo in controlling 

the emesis that accompanies many chemotherapy agents (Maule 

& Perry, 1982). Unfortunately, phenothiazines provide 

little effect in the treatment of chemothe~apy-induced 

nausea and vomiting when potent chemotherapeutic agents such 

as Cisplatin or high doses of Cyclophosphamide are used 

(Laszlo & Lucas, 1981). Prolonged use of the phenothiazines 

is associated with extrapyramidal side effects including 

parkinsonism with akinesia, akathesia; acute dystonia with 

facial grimacing, torticollis and oculogyric crisis; tardive 

dyskinesia and perioral crisis. Other side effects of 



phenothiazines include sedation, hypotension, jaundice, 

photosensitivity, elevation of prolactin levels and blood 

dyscrasis. 

12 

Substituted buterophenones are perhaps the strongest 

inhibitors of dopamine in the chemoreceptor trigger zone. 

Side effects, as in the use of the phenothiazines, include 

sedation and extrapyramidal reactions. They have been found 

useful in the treatment of chemotherapy-induced nausea and 

vomiting in patients taking Cisplatin for gynecologic 

malignancies (Maule & Perry, 1982). 

Extensive research has been conducted on the use of the 

cannabinoids in the treatment of chemotherapy-induced nausea 

and vomiting (Drapkin, 1982; Laszlo & Lucas, 1981; Maule & 

Perry, 1982; Sallan et al., 1980). The use of Marijuana was 

known before the Marijuana Tax Act of 1937 and has regained 

attention since 1975 when it was used in several controlled 

studies (Maule & Perry, 1982). The mode of action of the 

active ingredient of Marijuana, delta-9-THC, THC, is 

presently unknown. Two derivations are currently being 

tested for clinical effectiveness in the treatment of 

chemotherapy-induced nausea and vomiting. THC has been 

found to be more effective than placebo or Prochloroperazine 

(Sallan et al., 1980) in the treatment of chemotherapy­

induced nausea and vomiting. In younger patients, there 

appear to be few side effects other than somnolence. In 

older patients, toxic reactions have included ataxia, 

hypotension, visual hallucinations and dysphoria (Drapkin, 
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1982). THC has been found to be especially effective among 

patients who are taking Methotrexate or high-dose 

Nitrosourea but has been found to have little value with 

chemotherapy-induced nausea and vomiting related to the use 

of Cisplatin or high doses of Cyclophosphamide (Laszlo & 

Lucas, 1981). 

Metocloropramide inhibits the transmission of dopamine 

and serves to block the chemoreceptor trigger zone. As 

Metocloropramide acts similarly to a cholinergic agent in 

the upper gastrointestinal tract, it increases gastric tone, 

peristalsis and the resting tone of the lower esophageal 

sphincter (Maule & Perry, 1982). This agent acts to 

accelerate the emptying of the stomach and directly opposes 

the process of vomiting (Drapkin, 1982). It has been 

thought to be an ideal antiemetic in the use of Cisplatin, 

and research has found it to be more effective than placebo 

or Prochloroperazine in treating nausea and vomiting 

associated with the use of Cisplatin (Maule & Perry, 

1982). Metocloropramide has been found to be an effective 

antidote to chemotherapy-induced nausea and vomiting 

associated with the use of Cisplatin (Maule & Perry, 

1982). It has been found to be an effective antidote to 

chemotherapy-induced nausea and vomiting in Cisplatin use if 

administered in high doses. Metocloropramide, when 

effective, is well tolerated and has fewer side effects than 

those found in high doses of the cannabinoids and 

phenothiazines (Laszlo & Lucas, 1981). Side effects of the 



use of Metocloropramide include sedation and dystonic 

reactions. The uses of high doses of Metocloropramide may 

lead to the serious side effect of drug-induced Lupus 

Erythematosus (Maule & Perry, 1982). 

14 

The mode of action of the corticosteroids is 

conjectural. They are thought to suppress progestaglandin 

synthesis and since progestaglandins are known to effect 

emesis, the corticosteroids are considered to be powerfiil 

antiemetics for use with the most nauseating chemo­

therapeutic agents (Drapkin, 1982). Corticosteroids have 

been tried in combination with the phenothiazines and the 

combination has resulted in lowered chemotherapy-induced 

nausea and vomiting. The prolonged use of the 

phenothiazines, however, is associated with many side 

effects as previously mentioned. Also af concern is the 

immunosuppressive effects of steroid use in cancer 

patients. Despite this, no data has of yet suggested an 

adverse effect clinically. More research has to be done in 

order to determine the mode of action and possible side 

effects of the use of corticosteroids in chemotherapy­

induced nausea and vomiting. 

Drapkin (1982) mentions the value of the use of 

hypnotics and sedatives in the treatment of chemotherapy­

induced nausea and vomiting. Hypnotics and sedatives, 

specifically the benzodiazepines and barbituates, act at the 

synapse level to depress neurotransmission. This depresses 



the entire central nervous system. The result is sedation 

and antiemesis. 
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It might be argued that the antiemetics are the treat­

ment of· choice for chemotherapy-induced nausea and vomit­

ing. All of the antiemetics have potential side effects 

(Drapkin, 1982). Few of the antiemetics have been found to 

be more effective than placebo in treatment of chemotherapy­

induced nausea and vomiting. Those seeming most effective 

often have serious side effects. Some of the antiemetics 

are not found to be useful with certain very powerful or 

high dose chemotherapeutic agents. While antiemetics may be 

useful in the treatment of some chemotherapy-induced nausea 

and emesis, it still does not address the issue of anti­

cipatory nausea and vomiting and chemotherapy-related 

psychogenic nausea and vomiting. Some self-regulation 

strategies have been successful in alleviating psychogenic 

anticipatory and chemotherapy-related nausea and vomiting. 

Self-Regulation Strategies in the Treat­

ment of Chemotherapy-Related Nausea 

and Vomiting 

The use of pharmacological agents in the treatment of 

chemotherapy-induced nausea and vomiting is associated with 

side effects which cause discomfort and life disruptions to 

the patient. While nausea and vomiting are very 

uncomfortable to the patient and disturbing to his/her 

family, sedation also affects the quality of life and 
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relationships. Furthermore, these agents do not seem to 

prevent anticipatory nausea and vomiting which is thought to 

be a psychological origin and to be a negatively conditioned 

response. In order to avoid the life disruptions that 

antiemetic agents cause in a patient's life and to help 

control psychogenic anticipatory nausea and vomiting, a 

number of self-regulation strategies have been studied and 

found to be effective. Self-regulation strategies have 

included the use or progressive muscle relaxation training, 

systematic desensitization, and hypnosis. Self-regulation 

strategies have been used to treat a wide range of 

gastrointestinal disorders other than chemotherapy-related 

nausea and vomiting. The treatment of gastrointestinal 

disorders has played a prominent part in the development of 

behavior therapy, biofeedback, psychophysiology, and 

psychosomatics (Latimer, 1981). 

Progressive Muscle Relaxation Training 

Progressive muscle relaxation training has been used in 

the treatment of "spastic esophagus" and "mucous colitis" 

(Jacobson, 1927). Research pointed to the efficacy of this 

method in reducing physiological arousal and self-reported 

anxiety under stressful conditions (Davidson & Hiebert, 

1971). Burish and Lyles (1979) cite several reasons for the 

use of progressive muscle relaxation training in the 

alleviation of nausea and vomiting among cancer chemotherapy 

patients. Relaxation training serves to distract the 
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patient from aversive stimuli to which they have developed 

the negative conditioned response of anxiety, nausea and 

vomiting. Progressive muscle relaxation training is not 

costly, is easily learned and has negligible side effects 

(Lader & Matthews, 1970). Finally, Burish and Lyles (1979) 

state that progressive muscle relaxation training is useful 

to patients in other stressful situations and thus has the 

advantage of generalizability. 

Burish and Lyles (1979) used progressive muscle 

relaxation training and guided imagery with a cancer patient 

both before and during her chemotherapy treatments to 

alleviate anticipatory nausea and vomiting. The patient 

reported less anxiety, depression, and nausea than when in a 

baseline chemotherapy treatment. Postchemotherapy pulse 

rate and blood pressure were also lower. Burish et al. 

(1981) combined progressive muscle relaxation training with 

a patient undergoing chemotherapy. The patient showed less 

physiological arousal and reported less anxiety and nausea 

in comparison with baseline chemotherapy sessions. While 

these results are encouraging, they should be regarded 

cautiously due to small sample size and inadequate control 

procedures. 

Burish and Lyles (1981) compared a group of fourteen 

cancer patients receiving progressive muscle relaxation 

training and guided imagery with a group of patients 

receiving no treatment. Results indicate that patients 

receiving progressive muscle relaxation training and guided 
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imagery showed a lower level of physiological arousal and 

report less anxiety and nausea both during training and in 

the follow-up sessions th~n patients who·had received no 

training. These results suggest that relaxation training 

can provide an effective adjunct treatment to the control of 

chemotherapy-related nausea and vomiting, arousal and 

negative affect. 

In a larger study utilizing fifty patients, Lyles et 

al. (1982) studied the effects of the use of progressive 

muscle relaxation training and guided imagery in comparison 

to the use of a therapist and to no treatment. Results 

indicated that the patients who had received progressive 

muscle relaxation training and guided imagery, in comparison 

to patients who were seen by a therapist or who had received 

no treatment, showed significantly less physiological 

arousal, measured by pulse rate and systolic blood 

pressure. Patients who received progressive muscle 

re~a~ation training and guided imagery also reported feeling 

significantly less anxiety and nausea at home following 

chemotherapy treatments than patients in either of the other 

two conditions. The differences between conditions 

generally remained significant during patients' next clinic 

visit. The combination of progressive muscle relaxation 

training and guided imagery appears to be effective in 

preventing anticipatory nausea and vomiting among cancer 

chemotherapy patients. The reduction of nausea after 

chemotherapy treatments also appears to be related to the 



use of progressive muscle relaxation training and guided 

imagery. Results suggest that relaxation trairiing is 

effective for cancer patients who are attempting to cope 

with the adverse effects of their chemotherapy treatments. 
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In summary, progressive muscle relaxation training has 

several advantages. It distracts the patient from adverse 

stimuli. Its cost· is low. It is simple to learn. It has 

negligible side effects. It is generalizable to other 

stressful situations, however, progressive muscle relaxation 

training does make some requirements of the subject (Kroger 

& Fezler, 1976). It requires that the individual develop 

the capacity for "passive concentration" and for the 

performance of simple exercises on specific muscle groups. 

It requires that the patient notice how his/her body feels 

without the assistance of further feedback from additional 

devices. 

Systematic Desensitization 

Systematic desensitization, in which patients are 

taught to relax in anticipation of stimuli to which they 

have developed stress-related symptoms, has also been used 

for years in the treatment of gastrointestinal disorders. 

Latimer (1981) cites several early reports of the use of 

systematic desensitization for these purposes. Studies 

involved the use of systematic desensitization in the 

treatment of "nervous diarrhea" (Cohen & Reed, 1968), mucous 

colitis (Youell & McCoullough, 1975), chronic gagging 



behavior, (Altamura & Chitwood, 1974) and bulimia (Lang, 

1965). 
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Systematic desensitization involves the progressive 

exposure to feared situations to reduce maladaptive 

responses. The procedure is planned in advance and is 

performed in gradual steps. The patient practices relaxing 

while imagining situations that preceed nausea and 

vomiting. Progressive muscle relaxation training is 

sometimes used as an introduction to systematic 

desensitization (Morrow, 1982) .. Progressive muscle 

relaxation training has been used without systematic 

desensitization but anticipatory side effects were not 

decreased (Morrow, 1982). This is in contrast to other 

findings of the efficacy of progressive muscle relaxation 

training (Burish & Lyles, 1981; Burish et al., 1981; Lyles 

et al., 1982). 

Application of systematic desensitization to 

anticipatory nausea and vomiting among cancer patients 

undergoing chemotherapy is reported in only one study at 

present (Morrow & Morrell, 1982). Twenty chemothera_py 

patients with anticipatory nausea and vomiting were trained 

in systematic desensitization and were compared to twenty 

chemotherapy patients who received counseling and to twenty 

chemotherapy patients who had received no additional 

assistance. Significantly more patients who had received 

systematic desensitization reported that nausea was less 

severe and of shorter duration than patients in either of 



the other two groups. A less consistent result was found 

with anticipatory vomiting than with anticipatory nausea. 

This was attributed to the relatively small number of 

patients who experienced anticipatory vomiting. It was 

suggested that this study be replicated among larger 

populations to lend support to these results. It was 

concluded that the use of systematic desensitization with 

cancer chemotherapy patients experiencing anticipatory 

nausea has antiemetic effects and should be considered a 

useful technique in the management of the symptoms. 
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Morrow (1982) discusses the advantages and dis­

advantages of systematic desensitization. This self­

regulation strategy is widely used and there are not 

reported complications. It can be used by a variety of 

levels of staff with minimal supervision. One disadvantage 

is that the amount of professional time used makes 

systematic desensitization not as cost effective as 

progressive muscle relaxation training which can be 

administered by an audiotape and with groups of patients. 

Hypnosis 

The use of hypnosis with chemotherapy patients who were 

experiencing nausea and vomiting has been reported by 

several authors (Dempster et al., 1976; Labaw et al., 1975; 

Redd et al., 1982). Hypnotherapy was reported to be 

successful in the treatment of a woman with Hodgkin's 

Disease in reducing her anxiety, nausea and vomiting 
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(Dempster et al., 1976). The authors' observations and the 

patients' self-report indicated that hypnosis was successful 

in decreasing the patients' anxiety, nausea and vomiting. 

Labaw et al. (1975) hypnotized 27 children with cancer, 

which resulted in less anticipatory anxiety, nausea and 

vomiting. Unfortunately, these studies did not give 

quantifiable indexes of nausea and vomiting, detailed 

descriptions of training and induction procedures or 

replication across patients (Redd et al., 1982). Individual 

hypnosis training prior to and during chemotherapy was given 

to six female cancer patients, which reduced patient ratings 

of nausea and stopped all anticipatory vomiting (Redd et 

al., 1982). When patients stopped receiving hypnosis, 

however, the anticipatory nausea and vomiting returned. It 

is possible that if patients are taught self-hypnosis 

techniques they may be able to control their own 

anticipatory and psychogenic chemotherapy-relation nausea 

and vomiting. Other techniques such as the use of an 

audiotape or the therapist's progressive absence might also 

be useful (Redd et al., 1982). 

Hypnosis, similar to progressive muscle relaxation 

training, is one in which the patient learns to evoke the 

physiological condition of relaxation and distraction from 

the disturbing stimuli. This relaxed state is incompatible 

with the physiological state of emesis. Emesis can not 

occur as long as the patient remains in this state. 

Hypnosis as a means of treating nausea and vomiting has 
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several advantages. There are no undesirable side 

effects. It requires no special equipment. It requires 

little physical effort and training (Redd et al., 1982). 

Similar to systematic desensitization, it has one 

drawback. Depending upon the amount of professional time it 

requires, it may not be cost-effective. 

Redd et al. (1982) discuss three crucial components of 

the induction process: deep muscle relaxation, distraction, 

and social demand. It was interesting to note that in this 

study progressive muscle relaxation training was paired with 

systematic desensitization as in Morrow's (1982) study. 

Redd et al. (1982) include progressive muscle relaxation 

training, imagery, and systematic desensitization in their 

hypnosis process. In hypnosis, progressive muscle 

relaxation training serves the same purpose as it does in 

systematic desensitization. It serves to inhibit muscle 

activity, including the muscle activity needed for emesis. 
/ 

The differentiation between hypnosis and system~trlc 

desensitization is more difficult. During the last session 

of systematic desensitization, the patient is taken into the 

environment that elicits nausea and vomiting (Redd et al., 

1982). A patient who has been successfully treated with 

systematic desensitization should be free of anticipatory 

nausea and vomiting. In order for systematic 

desensitization to have successfully occurred in conjunction 

with hypnosis in Redd et al.'s study (1982), patients would 

have had to be free of anticipatory nausea and vomiting. 



24 

This was not the case. Patients experienced anticipatory 

nausea and vomiting until their hypnotic induction session 

and then resumed the anticipatory nausea and vomiting after 

hypnosis was discontinued. This implies that either 

systematic desensitization was never successfully completed 

or that hypnosis is only effective during sessions in which 

it is intentionally employed. 

Biofeedback Training 

Development of Biofeedback in the Control 

of the Autonomic Nervous System 

The autonomic nervous system supplies organs containing 

cardiac muscle fibers, smooth muscles and glands. ·These 

organs include the heart, stomach, small intestine, large 

intestine, pancreas, bladder, eyes, and salivary glands 

(Gardner, 1976). It was presumed until fairly recently that 

the autonomic nervous system could not be brought under 

voluntary control. 

It was argued that since the autonomic nervous system 

could not be brought under voluntary control, that operant 

conditioning methods could not be employed. The autonomic 

nervous system was assumed to be accessible only through 

classical conditioning. The central nervous system was 

known to be accessible through operant conditioning (Gatchel 

& Price, 1979). 

A history of the research involving the voluntary 

control of various autonomic functions is presented by 



25 

Gatchel and Price (1979). These findings have led to the 

development of biofeedback as a clinical intervention in the 

treatment of many disorders of the autonomic nervous 

system. These studies signal the beginning of voluntary 

control over stress disorders. 

The first demonstration of the successful use of 

operant conditioning of an autonomic function is 

attributable to a Russian psychologist, Lisini (1958), who 

trained human subjects to.constrict and dilate blood vessels 

by allowing them to monitor their own progress on a 

recording device. This was followed by many studies 

involving voluntary control of various aspects of the 

autonomic nervous system. Success appears to have been the 

result of using some sort of feedback about the 

physiological processes that were being conditioned. Early 

studies involved the voluntary control of heart rate through 

auditory (Shearn, 1962) and visual (Hniatow & Lang, 1962) 

types of feedback. Subjects were taught to relax through 

feedback of alpha rhythms in brain wave activities (Kamiya, 

1969; Kamiya, 1977). Several studies demonstrated subjects' 

voluntary control over skin resistance through reinforcement 

with light and odors (Fowler & Kimmel, 1962; Kimmel & Hill, 

1960; Kimmel & Kimmel, 1963). Early studies were also 

responsible for the discovery of the voluntary control of 

blood pressure through auditory biofeedback devices 

(Schwartz, 1972; Shapiro, Tursky, Gershon, & Stern, 1969). 
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Upon examination of these initial studies, it was still 

unclear as to whether results were due to voluntary control 

. of the autonomic nervous system or to voluntary control of 

the skeletal muscle responses. Studies by Miller (1969, 

1978) involved the use of Curare to block acetycholine, 

which is responsible for chemical transmission to the 

skeletal muscles, thus blocking skeletal mediation of 

responses. Several experiments were performed with 

laboratory animals in which control of the autonomic 

functions was achieved through reinforcing stimulation of 

the "pleasure center," the medical forebrain bundle of the 

hypothalamus (DiCara & Miller, 1968; Miller & DiCara, 

1967). In this series of studies, it was demonstrated that 

heart rate could be instrumentally conditioned through 

direct stimulation of the brain reward centers. Results 

were also claimed for blood pressure (DiCara & Miller, 

·1968), renal blood flow (~iller & DiCara, 1968), and 

contraction of intestines (Miller & Banuazizi, 1968). 

Experimentation with human subjects also appears to support 

the contention that autonomic functions can be brought under 

voluntary control. Lapides (1957) used Curare to paralyze 

human subjects and found that they could demonstrate control 

over urination even though skeletal muscles of the abdomen 

and bladder had been temporarily paralyzed. This was 

thought to demonstrate human ability to control a visceral 

event. 



Theoretical Issues in Biofeedback 

Training 

Biofeedback has been defined (Basmajian, 1979) as a 

technique in which equipment, generally electronic, is 

employed to inform humans as to their physiological 

processes, normal and abnormal, so that they may teach 

themselves to alter these physiological processes by 

manipulating the visual and auditory cues given. Most 

people have difficulty perceiving their own visceral 

responses, particularly those involving the atonomic 
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nervous system. Learning to lower EMG levels provides a 

reinforcer. When EMG levels, for example, gravitate in an 

undesirable direction, this is fed back to the subject, 

which serves as a mild punishment. Feedback that EMG levels 

are in the desired direction serves to reinforce the 

behavior leading to this feedback. Once subjects are able 

to correctly perceive their own visceral responses, the 

biofeedback equipment is no longer needed. Responses which 

individuals have learned to manipulate include alpha and 

theta EEG, blood pressure, heart rate, muscle tension, 

salivation, urinary formation, gastric motility, blood flow 

and skin temperature (Wickramasera, 1976). 

There are some theoretical concerns in the use of 

biofeedback training as a learning device. Biofeedback 

training is a form of instrumental learning or operant 

conditioning in which an appetative stimulus is contingently 

administered upon emission of some response, increasing the 
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probability that the response will be repeated. Using a 

broader definition of reinforcement, as opposed to the use 

of reinforcement in classical conditioning, stimuli are 

found that increase the probability of the desired behavior 

occurring and decrease the probability of the undesired 

behavior occurring. Reinforcement is generally in the· form 

of change in the instrumental display that indicates to the 

subject that his/her behavior has changed in a desired 

direction. 

One of the theoretical issues in the literature re­

garding the use of reinforcers in biofeedback, according to 

Yates (1980), is that reinforcers, generally in the form of 

feedback about behavioral change, have never been paired 

with primary reinforcers such as food, water, or sex when 

deprived. Therefore it is difficult to say that true 

secondary reinforcers, defined as neutral stimuli which 

acquire reinforcing properties as a result of being re­

peatedly paired with a primary reinforcer; are used. De­

sirable behavior, reinforced by secondary reinforcers, would 

eventually extinguish if not occasionally paired with a 

primary reinforcer. Because secondary reinforcement could 

not adequately explain the maintenance of desired behavior, 

the distinction between primary and secondary reinforcers 

was dropped in regards to biofeedback (Yates, 1980). It was 

decided the role of reinforcement in biofeedback is gener­

ally one of increasing motivation for learning rather than 

directly affecting the learning of responses (Yates, 1980). 
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Another complex issue involves the ability to 

differentiate between the informational and the reinforcing 

aspects of biofeedback training. It is questionnable 

whether information alone can ~otivate a subject to learn or 

whether another motivator such as a reinforcer should be 

used to encourage the individual to use the information 

presented (Yates, 1980). Finley (1983) suggests the use of 

reinforcers in biofeedback training with children. In 

working with children between the ages of four and ten, he 

suggests the use of toys, tokens, money, coupons, and candy 

as reinforcers. In children over the age of ten years, he 

suggests the use of coupons for privileges, candy, and 

money. Reinforcers can be placed on trays and earned 

individually through producing the desired behavior. After 

initial training, some of the trays can be left empty to 

provide a variable-ratio intermittent reinforcement 

schedule. This may reduce the likelihood of extinguishing 

the acquired response. Shaping may also be used by 

requiring that the child produce progressively more 

desirable behavior in order to earn a reward. In children 

over ten years of age, Finley (1983) considers the use of 

reinforcers to be optional. Children over the age of ten 

can be treated more as an adult and may benefit from the 

informational aspects of the instrumental display without 

the reinforcement. 

Another theoretical concern involves the interplay 

between skeletal muscles and autonomic functioning. An 
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individual may learn to relax muscles surrounding an 

autonomic area of concern but this does not necessarily mean 

that he/she has gained control of autonomic processes. The 

question is whether or not the skeletal muscles will 

indirectly affect the autonomic function. In the case of 

autonomic control of the gastrointestinal functions, there 

has been little work in instrumental control. This may be 

due to the technical difficulty in working for voluntary 

control of the gastrointestinal system. The best way to 

measure actual gastrointestinal motility is to have the 

subject swallow an electrode which reports changes in pH 

activity (Whitehead et al., 1975). As this is a very 

invasive means of gaining information and one which subjects 

are not likely to consent to, the indirect method of 

controlling autonomic functions in the gastrointestinal 

system through measuring abdominal EMG is perhaps best. 

Another issue which affects biofeedback training but is 

not measured involves the subjects' cognitive mediation and 

emotional states. Several studies indicate that a subject's 

thoughts can change autonomic functioning such as heart 

rate. Boulougouris, Ravavilas, and Stefanis (1977) found 

that when obsessive-compulsive patients engaged in fantasies 

related to their obsessions, heart rate was significantly 

increased. May (1977) found that heart rate was elevated 

among snake phobics who were required to think about 

snakes. The results in regard to somatic variables other 

than increased heart rate are less clear (Yates, 1980). 
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Imagery has been coupled with biofeedback and these results 

are also rather unclear. Dugan and Sheridan (1976) asked 

subjects to imagine their hands in warm water. Results 

showed a small, mean increase in hand temperature. Blizard, 

Cowings, and Miller (1975) found significant increases in 

heart rate and respiration when subjects were taught to 

image coolness and lightness in their hands. These results 

were not found when subjects were taught to image heaviness 

and warmth in their hands. 

Biofeedback in the Control of 

Gastrointestinal Disorders 

Biofeedback has been utilized in the treatment of 

several gastrointestinal disorders, including Irritable 

Bowel Syndrome, fecal incontinence, functional diarrhea, 

urinary retention and incontinence, gastric acid secretion, 

esophageal disorders, and vomiting (Basmajian, 1979; Brown, 

1977; Latimer, 1981; Olton & Noonberg, 1980). 

Irritable Bowel Syndrome has been treated with 

biofeedback procedures since 1973. Furman (1973) used an 

electronic stethoscope to amplify bowel sounds in order to 

teach patients to increase and decrease these sounds. There 

have been at least two reports in which trial of this 

technique has been ineffective (O'Connell & Russ, 1976; 

Weinstock, 1976). Bueno-Miranda, Cerulli, and Schuster 

(1976) used an intraluminal balloon in the sigmoid colon of 

patients with Irritable Bowel Syndrome to report pressure 
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changes. Two-thirds of patients using this form of 

biofeedback were able to decrease the frequency, amplitude, 

and duration of co·ntractions and were able to distend more 

in order to produce contractions. 

Biofeedback training has been able to help patients to 
. 

regain fecal continence when it has been lost due to 

surgery, degenerative neural diseases and accidents (Olton & 

Noonberg, 1980). Engel, Nikoomanesh, and Schuster (1974) 

used a similar method by giving rectosphincteric responses 

to patients through use of a balloon inflated in the 

rectum. Patients were then shown responses of continent 

patients and they attempted to approximate the normal 

responses. 

Success was reported by Engel et al. (1974) and by 

others who replicated this or similar processes. Kohlenberg 

(1973) trained a boy who had been incontinent all of his 

life through biofeedback involving the insertion of a tube 

containing water into the rectum. Cerulli, Nikoomanesh, and 

Schuster (1979) used the triple balloon system in the 

biofeedback training of 50 patients with fecal 

incontinence. Thirty-six of the 50 patients reduced their 

fecal incontinence by 90%. Seventy-five percent of these 

patients needed only one training session. 

One study utilized biofeedback training in the 

treatment of functional diarrhea. Furman (1973), in 

treating five female patients, recorded peristaltic activity 

from the gastrointestinal tract and gave feedback to 
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patients through a tone. Within five sessions, all patients 

had some control of intestinal motility. 

The management of urinary retention and incontinence 

through biofeedback training is reported by Pearne, 

Zigelbaum, and Peyser (1977). Biofeedback training was 

indirect, involving the teaching of a female to relax her 

frontalis muscles. Feedback involved auditory frontal EMG 

signals. Major problems of incontinence were solved within 

two weeks. Several months later, the woman was aware of 

bladder fullness, could void voluntarily, and was having 

having no incidents of urinary incontinence. 

Brown (1977) discussed several experiments in which 

biofeedback was used to control the secretion of gastric 

acid. Welgan (1974) used a biofeedback technique in which 

patients swallowed a pH electrode that gave feedback as to 

acid secretion. Positive changes were reported. Whitehead 

et al. (1975) neutralized gastric acid through the use of 

sodium bicarbonate injected through a nasogastric tube to 

which a pH meter had been attached. The amount of sodium 

bicarbonate used was the indication of gastric acid 

secretion. Subjects could increase gastric acid secretion, 

but could not reliably reduce it, when money was used as a 

reinforcement. If the reinforcement was given on a temporal 
• basis regardless of changes in gastric acid secretion, 

subjects could reduce the increased levels to baseline 

values. 
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Few studies have reported success in using behavioral 

interventions in the treatment of esophageal disorders. 

Jacobson (1927) used progressive muscle relaxation training 

in the treatment of "spastic eaophagus." Latimer (1981) 

attempted to use biofeedback of esophageal motility to aid a 

patient with weight loss and chest pain due to diffuse 

esophageal spasms. Biofeedback was unsuccessful, but the 

patient learned to effectively normalize her esophageal 

motility through swallowing behavior. Biofeedback training 

has been used in the treatment of reflux esophagitis by 

Schuster (1979). Esophageal reflux appears to be a function 

of lower esophageal sphincter pressure which can be lowered 

when the patient is given appropriate feedback. 

Although biofeedback has been used in the treatment of 

several gastrointestinal disorders, there is only one study 

involving the use of biofeedback training in the treatment 

of nausea and vomiting. As previously cited, Burish et al. 

(1981) employed a combination of progressive muscle 

relaxation training with EMG feedback in the treatment of 

one patient with anticipatory nausea and vomiting. This 

chemotherapy patient showed less physiological arousal and 

reported less nause~ and anxiety in comparison to the 

patient's baseline levels. 

Successful behavioral treatment of chronic vomiting 

behavior, however, has been reported frequently. Chronic 

vomiting is potentially life-threatening and for this reason 

response-contingent punishment is often used. This 
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generally involves the use of electrical shock used either 

at the onset of vomiting or with the occurence of some pre­

vomiting behavior. This type of behavioral intervention is 

generally used with infants with ruminative vomiting and 

with mentally retarded patients (Latimer, 1981). 

Latimer (1981) describes the treatment of adult 

patients with vomiting disorders. There appear to be two 

subgroups of adults with vomiting disorders, each involving 

different behavioral interventions. The first subgroup 

develops vomiting behavior through operant conditioning 

involving attention from significant others or the avoidance 

of anxiety-producing situations. Treatment involves the 

elimination of reinforcement for vomiting and replacement 

with reinforcement of adaptive behavior. The second 

subgroup of adults vomited in response to unpleasant 

internal sensations such as nausea, pain, and anxiety 

associated with eating. Vomiting involves the avoidance of 

these internal sensations. Treatment generally involves the 

gradual exposure of these patients to the anxiety or fear­

producing stimuli. 

Advantages of the Use of 

Biofeedback Training 

Brown (1977) discussed several advantages of using 

biofeedback in the management of physiological processes. 

There is some advantage in giving an individual direct 

information about his/her internal functioning. This is 
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seldom the practice in the field of medicine. This gives 

more responsibility to the individual in changing his/her 

physiological state. The locus of control is shifted from 

external to internal as the individual learns to 

progressively rely upon his/her own resources rather than 

remaining dependent upon medication or professional 

attention. This is in contrast to the traditional reliance 

upon an external change agent. Furthermore, biofeedback 

signals are easily understood by most people. This is in 

contrast to the complex summarization of information 

generally found in professional treatment. Biofeedback 

gives continuous information which is likely to be more 

useful than the customary practice of giving the patient 

intermittent progress reports. 

There are several advantages in using a form of operant 

conditioning on a problem that has been classically 

conditioned (Morgan & King, 1971). Classically conditioned 

responses are fixed while operantly conditioned responses 

can be tailored to meet environmental needs. In classical 

conditioning, ·the conditioned stimulus is specific. In 

operant conditioning, the conditioned stimulus is a 

situation. This allows the individual to learn at his/her 

own rate. In classical conditioning, the unconditioned 

stimulus is paired with the conditioned stimulus no matter 

what the individual does. In operant conditioning, 

reinforcement is contingent upon the individual's 

behavior. This encourages the individual to take an active 
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role in his/her learning and to take responsibility for 

his/her behavior. In classical conditioning, learning 

appears to be outside of the individual's control and stems 

from the environment. Operant conditionin~ can give the 

individual a sense of power over the course of his/her 

problems. This may lessen feelings of helplessness, 

dependency, and depression. In classical conditioning, 

reinforcement involves pairing the conditioned stimulus with 

the unconditioned stimulus. In operant conditioning, 

reinforcement may be anything that strengthens the desired 

response, which allows for a wide range of reinforcers. 

Since reinforcers may be tailored to meet the individual 

needs of the subjects, more effective learning may result. 

Summary 

Nausea and vomiting are commonly reported side effects 

of cancer chemotherapy treatment and are particularly 

associated with some chemotherapeutic agents, such as 

Cisplatin. Antiemetics have shown partial success in the 

remission of chemotherapy-induced nausea and vomiting. Some 

nausea and vomiting, however, appears to be psychologically 

induced. The literature cites examples of nausea and 
' 

vomiting occurring prior to chemotherapy treatments. This 

anticipatory nausea and vomiting is thought to be a result 

of classical conditioning. Stimuli associated with 

chemotherapy treatments begin to elicit nausea and vomiting, 



whereas previously the nausea and vomiting only occurred 

after the administration of the chemotherapeutic agent. 
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Nausea and vomiting pose additional difficulties for 

patients undergoing cancer che~otherapy. Not only does it 

pose potentially severe medical problems involving 

dehydration and malnutrition but it is quite uncomfortable 

and produces negative affect in patients and in family 

members who are in frequent contact with them. 

A variety of self-regulation strategies have been 

utilized in the treatment of nausea and vomiting. These 

include the use of progressive muscle relaxation training, 

guided imagery, systematic desensitization, and hypnosis. 

The literature cites only one study in which biofeedback 

training has been utilized in the treatment of chemotherapy­

related nausea and vomiting. 

Biofeedback training involves operant conditioning as a 

patient's response is followed by either a reward or 

punishment. In this study the desired response is the 

relaxation of muscles in the Rectus Abdominus region and the 

reward or punishment involves feedback of abdominal muscle 

tension. The goal is acquisition of self-regulation of 

muscles in the Rectus Abdominus region. This may be 

associated with a decrease in self-reported nausea and state 

anxiety and in the incidence of retching. The primary 

advantage of using an operant mode in the treatment of what 

appears to be a classically conditioned symptom is that it 

offers the individual a chance to take responsibility for an 
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aspect of his/her treatment. Methods employing operant 

conditioning offer means which may be manipulated by either 

the patient or the professional to induce faster, more 

efficient learning. Biofeedback training offers the patient 

immediate, constant, and objective information about his/her 

attempts at relaxation. This information may be readily 

understood by adults as well as children and adolescents. 

Objective data provided by an EMG monitor provides the 

professional with constant information as to the patient's 

progress in learning to relax. The professional may then 

intervene to make relaxation training more efficient for the 

patient. Finally, objective data offered by EMG biofeedback 

equipment lends itself to more systematic and quantifiable 

data than interventions that rely solely on patients' self­

report. 



CHAPTER III 

SCOPE OF STUDY AND HYPOTHESES 

Nausea and vomiting are commonly reported side effects 

of cancer chemotherapy treatment (Maule & Perry, 1982; 

Morrow, 1982; Nesse et al., 1980) and are particularly 

associated with some chemotherapeutic agents, such as 

Cisplatin (Morrow, 1982). Antiemetics have shown partial 

success in the remission of chemotherapy-induced nausea and 

vomiting (Drapkin, 1982; Laszlo & Lucas, 1981; Maule & 

Perry, 1982; Sallan et al., 1980). Some nausea and 

vomiting, however, appears to be psychologically induced. 

The literature cites examples of nausea and vomiting 

occurring prior to chemotherapy treatments (Burish & Lyles, 

1979; Burish & Lyles, 1982; Morrow, 1982; Morrow et al., 

1982; Morrow & Morrell, 1982; Nesse et al., 1980; Whitehead 

et al., 1975). This anticipatory nausea and vomiting is 

thought to be a result of classical conditioning (Kutz et 

al., 1980; Nesse et al., 1980). Stimuli associated with 

chemotherapy treatments begin to elicit nausea and vomiting, 

whereas previously the nausea and vomiting only occurred 

after the administration of the chemotherapeutic agent. 

Nausea and vomiting pose additional difficulties for 

patients undergoing cancer chemotherapy. Not only does it 
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pose potentially severe medical problems involving 

dehydration and malnutrition (Maule & Perry, 1982) but it is 

quite uncomfortable and produces negative affect in patients 

and in family members who are in frequent contact with them. 

A variety of self-regulation strategies have been 

utilized in the treatment of nauiea and vomiting (Burish & 

Lyles, 1979; Burish & Lyles, 1981; Burish et al., 1981; 

Dempster et al., 1976; Labaw et al., 1975; Lyles et al., 

1982; Morrow & Morrell, 1982; Redd et al., 1982). These 

include the use of progressive muscle relaxation training 

and guided imagery (Burish & Lyles, 1979; Burish & Lyles, 

1981; Buri sh et al., 1981), systematic desensitization 

(Morrow & Morrell, 1982), and hypnosis (Dempster et al., 

1976; Labaw et al., 1975; Redd et al., 1982). The 

literature cites only one study in which biofeedback 

training has been utilized in the treatment of chemotherapy­

related nausea and vomiting (Burish et al., 1981). 

Biofeedback training involves operant conditioning as a 

patient's response is followed by either a reward or 

punishment. In this study the desired response is the 

relaxation qf muscles in the Rectus Abdominus region and the 

reward or punishment involves feedback of abdominal muscle 

tension. The goal is acquisition of self-regulation of 

muscles in the Rectus Abdominus region. This may be 

associated with a decrease in self-reported nausea and state 

anxiety and in the incidence of retching. The primary 

advantage of using an operant mode in the treatment of what 
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appears to be a classically conditioned symptom is that it 

offers the individual a chance to take responsibility for an 

aspect of his/her treatment (Brown, 1977; Morgan & King, 

1971). Methods employing operant conditioning offer means 

which may be manipulated by either the patient or the 

professional to induce faster, more efficient learning. 

Biofeedback training offers the patient immediate, constant, 

and objective information about his/her attempts at 

relaxation. This information may be readily understood by 

adults as well as children and adolescents. Objective data 

provided by an EMG monitor provides the professional with 

constant information as to the patient's progress in 

learning to relax. The professional may then intervene to 

make relaxation training more efficient for the patient. 

Finally, objective data offered by EMG biofeedback equipment 

lends itself to more systematic and quantifiable data than 

interventions that rely solely on patients' self-report. 

In response to the need~/of patients on the 

Hematology/Oncology Unit of the Oklahoma Childrens' Memorial 

Hospital, who were experiencing chemotherapy-related nausea 

and vomiting, this research has attempted to demonstrate the 

efficacy of biofeedback training in the alleviation of these 

symptoms. Objective measures included patients' EMG 

measurements from the Rectus Abdominus region and the 

frequency of retching. Subjective measures included self-

reported nausea, state anxiety, and affective state. 
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It was hypothesized that: 

1. Pediatric cancer patients would demonstrate a 

significantly lower EMG level in the Rectus 

Abdominus muscle regiori during biofeedback training 

than during baseline sessions. 

2. Pediatric cancer patients would demonstrate a 

significantly lower amount of self-reported state 

anxiety after biofeedback training sessions than 

after baseline sessionst 

3. Pediatric cancer patients would demonstrate a 

significantly lower level of self-reported nausea 

after biofeedback training sessions than after 

baseline sessions. 

4. Pediatric cancer patients would show a 

significantly lower occurrence of retching behavior 

during biofeedback sessions than during baseline 

sessions. 



CHAPTER IV 

METHOD 

Subjects 

Subjects were four female pediatric cancer patients 

undergoing cancer chemotherapy treatment on the 

Hematology/Oncology Service of the Oklahoma Childrens' 

Memorial Hospital. The age range of subjects was from 12 to 

18 years. The physician and nursing staff were consulted to 

determine which patients on the Hematology/ Oncology Service 

were experiencing nausea and vomiting and would be 

appropriate for biofeedback training to alleviate these 

symptoms. Subjects were selected according to age and 

stability in their chemotherapy regimen. 

Dependent Variables 

The dependent variables were abdominal muscle tension, 

self-reported nausea, self-reported state anxiety, and 

observed incidence of retching. Abdominai muscle tension 

was measured through standard EMG measurement procedures 

(Gardner & Montgomery, 1977). Electrodes were placed on the 

subject's Rectus Abdominus muscle region. Averaged EMG 

recordings were sampled at one-minute intervals (EMG 

Recording Sheet is shown in Appendix A). Self-reported 
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nausea was quantified through the Nausea and Vomiting 

Questionnaire (see Appendix A), which was administered both 

before· and after baseline and biofeedback training sessions. 

Subjects' self-report of state anxiety was elicited 

through the use of the "How-I-Feel Questionnaire," Form C-1 

of the State-Trait Anxiety Inventory for Children (STAIC) as 

developed by Spielberger et al. (1970). The Form C-1 

addresses state anxiety in children. This questionnaire was 

administered to subjects prior to and following each 

baseline or biofeedback training session. Retching behavior 

was operationally defined as spasmodic behavior in which the 

subject's mouth was open, posture was stooped, and belching 

noises were emitted. At times there was emesis during the 

retching episode. Episodes were separated from one another· 

by intervals of approximately one minute to be counted as 

separate. The experimenter informed the a~tending parent of 

the operational definition of retching behavior and 

requested assistance in recording the number of times the 

subject retched. 

Design 

A multiple baseline across subjects design was utilized 

(Hersen & Barlow, 1976). Each of the four subjects had a 

different length of baseline and received biofeedback 

training at a different point in the process of 

experimentation. The purpose of varying the baseline among 

subjects was to provide a comparison between baseline and 



biofeedback training measures of the dependent variables. 

Treatment effects are frequently demonstrated with small 

sample sizes utilizing such designs (Hersen & Barlow, 

1976). (An illustration of the multiple baseline across 

subjects design is included in Appendix B.) 
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The advantages of this design include: (1) the ability 

to demonstrate treatment effects with small subject iamples 

making these designs ideal for clinically-based research, 

(2) a consideration of clinically-significant as well as 

statistically-significant changes in the dependent 

variables, (3) all subjects receive all treatment 

conditions, and (4) carryover effects between sessions may 

be accommodated by this design (Hersen & Barlow, 1976). 

Procedure 

The purpose and procedure in this study ·was explained 

to both selected pediatric cancer patients and their 

parent(s). Consent for ~articipation in this study was 

obtained from both subjects and the attending parent or 

guardian. (The Consent Form is presented in Appendix A). 

Prior to the onset of experimentation, subjects were 

randomly assigned to their position in the study. This 

ensured that prior to ·experimentation the number of baseline 

and biofeedback sessions for each subject was determined 

(Hersen & Barlow, 1976). All subjects were measured for at 

least three sessions to determine baseline dependent 

variable levels. One subject was then placed in the 
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biofeedback training condition as planned. After the three 

remaining subjects had received two more baseline sessions, 

the second randomly chosen subject was placed in the 

biofeedback training condition. After the two remaining 

subjects had received two more baseline sessions, the third 

randomly chosen subject was placed in the biofeedback 

training condition. After the one remaining subject had 

received two more baseline sessions, she was placed in the 

biofeedback training condition as the fourth randomly chosen 

subject. No subject received more than nine baseline 

sessions before beginning biofeedback training. 

All subjects, whether in the baseline or biofeedback 

training sessions, were administered the Nausea and Vomiting 

Questionnaire to obtain information about the subjective and 

behavioral presence of nausea and vomiting. All subjects 

were administered the "How-I-Feel Questionnaire," Form C-1 

of the State-Trait Anxiety Inventory for Children (STAIC), 

before all baseline and biofeedback training sessions to 

determine subjective state anxiety level prior to 

chemotherapy treatments. 

All subjects were measured for five one-minute 

intervals prior to the administration of cancer chemotherapy 

to obtain abdominal EMG recordings. Surface electrodes were 

attached to the region adjacent to the patient's Rectus 

Abdominus muscles. Measurement of abdominal EMG, in 

conjunction with the Nausea and Vomiting Questionnaire and 

the STAIC Form C-1 administered prior to the session, 
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provided a measure of anticipatory nausea and vomiting. All 

subjects received baseline and biofeedback training after 

chemotherapy had been administered. All sessions were of 

forty-three minute duration. Measurement of abdominal EMG 

activity occurred at one-minute intervals in both baseline 

and biofeedback training sessions. 

Once the EMG and ground electrodes were attached, 

subjects undergoing measurement, whether as a baseline or a 

biofeedback training session, were given a ten-minute period 

of adaptation. Following this; the five-minute recording of 

pre-chemotherapy abdominal muscle tension was taken. 

Abdominal EMG was then recorded at the onset of 

chemotherapy. All subjects then received another ten-minute 

adaptation period. Following this, another five-minute 

period of EMG measurement occurred to determine abdominal 

muscle tension post-chemotherapy but prior to any 

biofeedback training. Subjects undergoing biofeedback 

training ~ere given short verbal instructions about 

biofeedback training (See Appendix A for verbal instructions 

for baseline and biofeedback sessions). Subjects in the 

biofeedback training condition had five five-minute 

biofeedback training periods separated by one-minute 

periods. Subjects in the biofeedback training condition 

were then instructed to relax normally in order to gain a 

posttraining abdominal EMG recording over a five-minute 

period. Subjects in the baseline sessions were given no 

verbal instructions regarding biofeedback training or any 
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feedback about abdominal muscle tension. They were, 

however, measured at the intervals used in the biofeedback 

training sessions. During all sessions, both the 

experimenter and the attending parent observed 'behavioral 

episodes of retching. Subjects then completed the Nausea 

and Vomiting Questionnaire and the "How-I-Feel 

Questionnaire" STAIC Form C-1 again at the conclusion of all 

sessions. 

Analyses 

This study employed a multiple baseline design across 

four subjects. The Rn Statistic (Revusky, 1967) was 

utilized to determine the s~atistical significance of 

biofeedback training in altering nausea and vomiting that 

accompanies chemotherapy. This is a statistical method 

which is particularly suited to situations in which 

treatment effects are irreversible and in which multiple 

baseline design data is collected across individuals (Hersen 

& Barlow, 1976). 

Treatment in this design was introduced to subjects one 

at a time in a manner determined randomly and prior to 

experimentation. The performance of each subject as she was 

assigned to the biofeedback training condition was compared 

to the performance of all subjects who had not yet received 

biofeedback training but who had completed the same number 

of sessions. This subexperiment produced a rank for the 

subject who had begun receiving biofeedback training. 
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Subjects who had previously received biofeedback training 

were not included in subsequent rankings in the individual 

subexperiments. This ranking procedure was repeated all as 

if the subjects received biofeedback training. The Rn 

Statistic is composed of the sum of the ranks for the 

individual subexperiments across the experiment. This is 

repeated for each dependent variable. An underlying 

-assumption of the Rn Statistic is that, since treatment is 

introduced to subjects in a random manner, the ranks of 

su~jects at the point of intervention are equally likely. 

In order for statistical significance to be demonstrated, 

the introduction of the treatment intervention would have to 

consistently demonstrate the lowest ranking of the dependent 

variable in question. A one-tailed statistical significance 

was associated with the Rn Statistic (Hersen & Barlow, 1976; 

Revusky, 1967). 

The Rn Statistic was utilized for the statistical 

analysis of all dependent variables. In order to provide a 

more stable estimate of actual performance, the mean of the 

first two biofeedback sessions was used in all rankings. To 

maintain consistency, subjects' baseline dependent variable 

values, used in any ranking process, were also a mean 

between two sessions (Hersen & Barlow, 1976). For purposes 

of providing additional useful information, graphic 

representations and means of the dependent variables were 

provided for individual subjects and for the group. 



CHAPTER V 

RESULTS 

Results of the Rn Statistic are presented for each 

dependent variable. EMG data is presented for the 

transformed pre- and postchemotherapy five-minute baseline 

measures (See Appendix K, Figures 1 and 2) and for the 

nontransformed pre- and postchemotherapy five-minute 

baseline measures (See Appendix K, Figures 3 and 4). Figure 

5 presents the transformed means of the five 

postchemotherapy practice or baseline periods per session. 

Figure 6 presents the nontransformed means of the five 

postchemotherapy practice or baseline periods per session. 

The State-Trait Anxiety Inventory for Children (STAIC FORM 

C-1) data is presented for the periods before and after 

chemotherapy (See Appendix K, Figures 7 and 8). Self­

reported nausea, derived from the two scales on the Nausea 

and Vomiting Questionnaire, are also presented for the time 

periods before (See Appendix K, Figures 9 and 10) and after 

(See Appendix K, Figures 11 and 12) chemotherapy and 

biofeedback training. The incidence of retching behavior 

before (See Appendix K, Figure 13) and after (See Appendix 

K, Figure 14) chemotherapy is presented. Issues of clinical 
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significance of the data are presented in Chapter VI, 

Discussion. 

Pre- and Postchemotherapy EMG 

Recordings 
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The Rn Statistic was performed on abdominal EMG data 

for three separate time periods (See Appendix A for Data 

Recording Sheet). The first two time periods analyzed were 

the five-minute baseline sessions which occurred before and 

after chemotherapy was begun. The third time period in 

which abdominal EMG values were analyzed involved the mean 

of the five postchemotherapy baseline or biofeedback periods 

per session (See Appendix D for abdominal EMG data for all 

three time periods). A posttraining abdominal EMG five­

minute baseline period was also to be analyzed through use 

of the Rn Statistic. Inconsistency among experimenters in 

the use of the headphones during the posttraining five­

minute baseline periods was discovered while analyzing this 

data. This required that a large portion of the 

posttraining abdominal EMG data not be used in the analysis 

to avoid contamination of results. As a result there was 

not enough data available to perform an Rn Statistic on this 

time period. It was noted, however, that experimenter 

inconsistency in the auditory presentation of abdominal EMG 

feedback may not have unduly influenced results in the 

posttraining baseline sessions as subjects were able to 

detect visual cues due to design of the EMG equipment, 



placement of the equipment in the room, and exposure to 

feedback cues earlier in the same session. 
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There was considerable variability in abdominal EMG 

values between subjects during baseline sessions. Baseline 

abdominal EMG values varied enough to obscure directional 

changes in performance when biofeedback was introduced. In 

order to avoid unwanted influence on the Rn Statistic, all 

abdominal EMG data was transformed as suggested by Hersen 

and Barlow (1976). The transformation involved subtraction 

of the mean abdominal EMG baseline value from the actual 

session's abdominal EMG value. The result was then divided 

by the mean abdominal EMG baseline value. 

Prechemotherapy Baseline 

Figure 1 presents the transformed prechemotherapy five­

minute baseline abdominal EMG data for all subjects. The 

second subject showed an increase in abdominal EMG value in 

the sessions in which she was to receive biofeedback 

training later. All other subjects showed no appreciable 

change in abdominal EMG value in sessions in which they were 

to receive biofeedback training at a later point (See 

Appendix K, Figure 1). Results of the Rn Statistic 

performed on the transformed prechemotherapy five-minute 

baseline abdominal EMG data indicate that~there is no 

significant decrease in prechemotherapy abdominal EMG value 

during sessions in which biofeedback training was later 

introduced (Rn= 6, p.> .05). 
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Postchemotherapy Baseline 

Figure 2 presents the transformed postchemotherapy 

five-minute baseline abdominal EMG data for each session. 

All subjects showed no appreciable change in abdominal EMG 

value in sessions in which biofeedback training was later 

introduced (See Appendix K, Figure 2). Visual comparison 

between pre- and postchemotherapy abdominal EMG data reveals 

little difference in abdominal EMG value (See Appendix K, 

Figures 3 and 4). This appears to refute the presence of 

anticipatory abdominal muscle tension. Results of .the Rn 

Statistic performed on postchemotherapy abdominal EMG values 

indicates that there is no significant decrease in abdominal 

EMG value during sessions in which biofeedback is later 

introduced (Rn= 9, p.) .05). 

Biofeedback Training Sessions 

Biofeedback training was introduced only during the 

five practice periods per session. Figure 5 presents the 

transformed EMG data for the biofeedback training or 

baseline periods for each subject. Visual inspection of the 

transformed abdominal EMG data shows a difference of less 

than 1.5 microvolts in abdominal EMG tension with the 

introduction of biofeedback training (See Appendix K, Figure 

5). Visual inspection of the actual abdominal EMG data for 

the biofeedback training periods per session is presented in 

Figure 6 and is consistent with these findings. Results of 

the Rn Statistic indicates that there was no significant 



decrease in mean transformed abdominal EMG value with the 

introduction of biofeedback training (Rn= 8, p.) .05). 
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It is of interest that the mean transformed abdominal 

EMG for baseline sessions is somewhat higher than the mean 

for biofeedback training sessions. The mean transformed 

abdominal EMG data for five-minute baseline sessions is 

-0.01 while the mean transformed abdominal EMG data for 

biofeedback training sessions is -0.17. A students' t-test 

performed on the transformed abdominal EMG means for 

baseline and biofeedback training sessions was 

nonsignificant (t = .44, df = 3, p.> .05, one-tailed). 

In summary, graphical depiction of abdominal EMG values 

for each of the three time periods shows no appreciable 

change in abdominal EMG tension when biofeedback training is 

introduced (See Appendix K, Figures 1, 2, and 5). 

Results of the Rn Statistic, performed on pre- and 

postchemotherapy abdominal EMG values and on Abdominal EMG 

values during the biofeedback practice periods, also 

indicated that there is no significant decrease in abdominal 

EMG value when biofeedback training was introduced. Results 

do not appear to demonstrate that acquisition of self­

regulation of the Rectus Abdominus muscle region was 

achieved (all transformed abdominal EMG data is presented in 

Appendix D). 



State-Trait Anxiety Inventory for 

Children (STAIC Form C-1) 

Each item on the State-Trait Anxiety Inventory for 

Children, STAIC Form C-1, is a three-point rating scale. 

Each altern~tive is assigned a value of one, two, or three 

points. The maximum total score for the STAIC Form C-1 is 

60. The minimum total score for the STAIC Form C-1 is 30. 

Pretraining STAIC Data 
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Figure 7 presents pretraining STAIC state anxiety data 

for each subject. Subjects show no appreciable change in 

state anxiety in sessions in which biofeedback training is 

later introduced (See Appendix K, Figure 7). Results of the 

Rn Statistic indicate that there is no significant decrease 

in state anxiety among patients for whom biofeedback 

training is later introduced (Rn= 7, p.) .05). 

Posttraining STAIC Data 

Figure 8 shows posttraining STAIC data for all 

subjects. All subjects show no appreciable change in state 

anxiety in sessions in which biofeedback training is 

introduced (See Appendix K, Figure 8). Results of the Rn 

Statistic indicate that there is no significant decrease in 

state anxiety among patients who have received biofeedback 

training (Rn= 7, p.) .05). 

In summary, graphic presentation of both pre- and 

posttraining STAIC data reveals no appreciable change in· 



state anxiety in sessions in which biofeedback training is 

introduced (See Appendix K, Figures 7 and 8). Results of 

the Rn Statistics performed on pre- and posttraining STAIC 

data shows no significant decrease in state anxiety in 

sessions in which biofeedback training is introduced (all 

STAIC scores are presented in Appendix E). 

Self-Report Nausea 
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A Rn Statistic was performed on both pre- and 

postchemotherapy data for each of the two scales on the 

Nausea and Vomiting Questionnaire. Recall that these five­

point scales asked subjects to indicate the extent to which 

they felt sick to the stomach and felt like vomiting. 

Subjects' mean self-reported nausea varied considerably. It 

was thought that the differences among subjects' mean self­

reported nausea would obscure results of the Rn Statistic. 

For this reason, a transformation similar to the one used on 

the abdominal EMG date, was utilized. 

Pretraining Self-Reported Nausea 

Figure 9 shows transformed prechemotherapy self­

reported nausea data prior to biofeedback training for the 

extent to which subjects felt sick to the stomach. Visual 

inspection reveals no appreciable change in self-report 

nausea among subjects who are later introduced to 

biofeedback training (See Appendix K, Figure 9). The Rn 

Statistic performed on this data suggests that there is no 
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significant decrease in self-reported nausea during sessions 

in which biofeedback training is later introduced (Rn = 6, 

p.).05). 

Figure 10 presents transformed prechemotherapy self­

reported nausea data prior to biofeedback training for the 

extent to which patients felt like vomiting. Subjects show 

no appreciable change in self-reported nausea in sessions in 

which biofeedback is later introduced (See Appendix K, 

Figure 10). The Rn Statistic performed on this data 

suggests that there is no significant decrease in self­

reported nausea during sessions in which biofeedback 

training is later introduced (Rn= 4.5, p.) .05). 

Posttraining Self-Reported Nausea 

Figure 11 shows transformed postchemotherapy nausea 

data after biofeedback training for the extent to which 

subjects felt sick to the stomach. Visual inspection 

reveals that the second subject reported more feelings of 

nausea in sessions in which biofeedback training had been 

introduced (See Appendix K, Figure 11). The three other 

subjects showed no appreciable difference in self-reported 

nausea in sessions in which biofeedback training had been 

introduced. The Rn Statistic suggests that there is no 

significant decrease in self-reported~nausea during sessions 

in which biofeedback training was introduced (Rn= 7, p.> 

. 05) . 
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Figure 12 presents transformed postchemotherapy self­

reported nausea data after biofeedback training for the 

extent to which subjects felt like vomiting. Visual 

inspection suggests that the second subject experienced an 

increase in posttraining feelings of nausea (See Appendix K, 

Figure 12). All other subjects showed no appreciable 

difference in posttraining self-reported nausea. Results of 

the Rn Statistic suggests that there is no significant­

decrease in self-reported nausea during sessions in which 

biofeedback training was introduced (Rn= 8, p.> .05). 

In summary, both the Rn Statistic and visual inspection 

of the data on pre- and posttraining self-reported nausea 

suggest that there is no appreciable change when biofeedback 

training is introduced (data and figures for self-reported 

nausea are shown in Appendix G). 

Actual Retching Behavior 

Prechemotherapy Retching Behavior 

Figure 13 shows subjects' actual retching behavior 

before chemotherapy was administered. Visual inspection 

suggests that little actual prechemotherapy retching 

behavior was reported overall (See Appendix K, Figure 13). 

Results of the Rn Statistic suggests that there is no 

significant decrease in retching during sessions in which 

biofeedback training is later introduced (Rn = 6.5, p.> 

.05). 
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Postchemotherapy Retching Behavior 

Figure 14 shows subjects' actual retching behavior 

after chemotherapy was begun. Visual inspection reveals 

that little actual retching took place after biofeedback 

training was introduced (See Appendix K, Figure 14). The Rn 

Statistic performed on this data indicates that there is no 

significant decrease in retching behavior after biofeedback 

training has been introduced (Rn= 6, p. > .05). (Data for 

actual retching behavior is shown in Appendix I.) 



CHAPTER VI 

DISCUSSION 

As the acquisition of self-regulation of the muscle 

tension in the Rectus Abdominus region could not be 

demonstrated, hypotheses could be neither confirmed nor 

refuted. No statistically significant statements can be 

made on the basis of the results of this study about the 

efficacy of biofeedback training on abdominal EMG, self­

report state anxiety, self-report nausea, or the occurrence 

of retching behavior· among pediatric cancer patients 

experiencing chemotherapy-related nausea and vomiting. 

While the literature reports that nausea and vomiting 

are problematic for pediatric cancer patients undergoing 

chemotherapy and while these subjects were selected for 

their complaints of nausea and vomiting, very little actual 

retching behavior was noted during the course of the 

study. Vomiting tended to occur either the night before the 

treatment or several hours after the treatment by subjective 

report. Pre- and postchemotherapy measures of the dependent 

variables were compared to demonstrate the presence of 

anticipatory nausea and vomiting. Although subjects 

frequently reported clinically that they had experienced 
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nausea and vomiting the night before a treatment, this study 

did not demonstrate any noticeable statistically significant 

presence of anticipatory nausea and vomiting. The low self­

reported incidence of anticipatory and postchemotherapy 

baseline nausea and vomiting makes the demonstration of a 

treatment effect less likely. 

Acquisition of self-regulation of abdominal muscles 

through biofeedback training involves a secondary 

reinforcer, namely feedback of bodily functions. Classical 

conditioning is thought to function through the use of 

primary reinforcers such as food and water. It is possible 

that the reinforcers in this study, auditory and visual 

feedback of tension in the Rectus Abdominus muscles, simply 

were not effective enough to provide a treatment effect 

(Yates, 1980). More of a treatment effect might have been 

demonstrated had biofeedback training been coupled with 

additional reinforcers. 

Finley (1983) particularly stresses the importance of 

using additional reinforcers in biofeedback training with 

children. He also suggests that children may require more 

frequent and varied practice sessions in order to 

demonstrate a treatment effect. Implementation of 

differential reinforcers however, would have involved 

biofeedback training with various reinforcers and in various 

settings which would have overly complicated the research 

design. Finley (1983) states that children over the age of 

ten can generally be treated more as adults and may not 



require the use of additional reinforcers. As all of the 

subjects were between the ages of 12 and 18, the use of 

additional reinforcers may not have been a useful addition 

to the procedure in producing a treatment effect. 
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Lack of adequate demonstration of self-regulation of 

abdominal muscles, statistically or clinically, may have 

been in part due to measurement procedures. Abdominal EMG 

levels appeared quite low throughout the study. Although 

the Rectus Abdominus muscle region appeared to the 

experimenters to be a logical place to measure, some other 

placement may have been more useful. To choose another 

electrode site, such as the frequently used frontalis 

(Gardner & Montgomery, 1977), might have provided a more 

generalized index of muscle tension. The frontalis is 

generally chosen when the goal is lower arousal or 

relaxation. It has the advantages of being a direct 

expresser of stress in the musculoskeletal system, of being 

readily accessible for instrumentation and of not 

necessitating postural changes in the subject (Gardner & 

Montgomery, 1977). It was questionnable, however, whether 

acquisition of self-regulation of frontalis muscles would be 

useful in decreasing the clinical incidence of nausea and 

vomiting. This is due to the necessity of tension within 

the abdominal muscles for the process of vomiting to 

occur. The retching phase occurs when there is negative 

pressure in the thorax, which causes food to move within the 

gut. Vomiting occurs when the positive pressure in the 
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abdomen is transmitted to the thorax in an upward shift of 

the diaphragm (Maule & Perry, 1983). Other muscle sites are 

frequently chosen for relaxation training depending on the 

problem (Gardner & Montgomery, 1977). It was thought that a 

more specific muscle site, such as the Rectus Abdominus 

muscles, might produce better results. Individual 

differences in fat and muscle composition further complicate 

results obtained through electrodes. 

Results were further complicated by factors in the 

clinical setting which were beyond the experimenter's 

control. All subjects who completed this study were female, 

although both male and female subjects were recruited and 

selected. There is, therefore, some question about the 

statistical generalizability to male pediatric cancer 

patients had the hypotheses been supported. Individual 

sessions varied a great deal. Individual sessions, even for 

the same subject, frequently occurred at different times of 

the day. The chemotherapy regimens required that different 

chemotherapeutic agents be administered at varying 

intervals. The time interval between chemotherapy 

treatments varied both between and within subjects. An 

antiemetic was given to the subject during many, but not 

all, of the sessions. Different types and doses of 

antiemetics were administered at various times during the 

chemotherapy sessions. Subjects frequently took antiemetics 

at home before they came to the clinic for chemotherapy. 

The administration of the chemotherapeutic agent was 
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different from subject to subject and from session to 

session. Subjects were administered chemotherapeutic agents 

through an IV push, an IV drip, shots, or by mouth. Aside 

from factors within the clinical setting, there were 

session-to-session differences in subjects' moods and other 

personal factors. Outside influences from home and school 

were present. These affected how the adolescent felt on any 

given day about receiving treatment. Parental attitudes, 

often conveyed nonverbally, may have influenced results. 

The length of time between sessions may be a factor in 

working with children who may lose some of the benefits of 

training with time and lack of practice. 

Most of the childre~ had the expectation that 

biofeedback training would help them to decrease their 

nausea and vomiting. This may have influenced both 

statistical and clinical results. Subjects became 

accustomed.to being measured after two or three sessions, 

and any erratic results ceased after some experience with 

the experimental procedure. Although not a statistically 

significant result, several of the subjects seemed to 

clinically experience a slightly lowered EMG level during 

practice sessions and lower incidence of retching after the 

introduction of biofeedback training. 

Adolescents' subjective accounts of their experiences 

with biofeedback training may shed some light on the 

clinical efficacy of biofeedback training in the treatment 

of chemotherapy-related nausea and vomiting. One of the 
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subjects reported that throughout her life she had responded 

to stress through nausea and vomiting. She would become 

nauseous before a test. She became car sick easily on 

trips. When she began to receive cancer chemotherapy 

treatments, this tendency to respond with nausea 

heightened. She reported, although it was not evident from 

statistical results, that clinically biofeedback training 

had helped her in becoming less nauseous. She reported that 

not only did biofeedback training help her to relax during 

chemotherapy, but she was able to apply it to upsetting 

situations outside of the chemotherapy regimen. Her 

response may have been partially due to the fact that she 

had received the maximum number of biofeedback training 

sessions in this study. 

Subjects demonstrated interest in the biofeedback 

equipment. Their interest in the equipment may have taken 

their attention away from the chemotherapy regimen long 

enough ·to allow for some relaxation. The relaxation may 

have been beneficial in clinically reducing nausea and 

vomiting. Most of the subjects, if nothing else, seemed to 

enjoy the extra attention and the relationship that can 

build through sharing an experience of this sort. This 

study required that the experimenter be with the subject 

throughout the session. 

Although hypotheses were not statistically supported, 

clinical observation suggests that the acquisition of self­

regulation of the Rectus Abdominus muscles is useful in the 
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alleviation of nausea and vomiting among pediatric cancer 

patients. Patients appeared to relax after attempting to 

lower muscle tension. They frequently fell asleep while 

doing so. At times, they reported less nausea. Some of 

them stated that they generally felt better after attempting 

to relax. Parents reported that when the patient practiced 

biofeedback at home, she was more relaxed and less 

nauseous. Th1s was not demonstrated on the "How-I-Feel 

Questionnaire" (STAIC) or on the Nausea and Vomiting 

Questionnaire. In many cases they had not reported feeling 

nauseous or emotionally upset before the session began. It 

is suspected that lack of reporting nausea or vomiting is 

due to the lack of sensitivity in the questionnaires used. 

When asked, patients demonstrated that they could raise and 

lower their EMG levels in the Rectus Abdominus muscle 

region. The difference between the relaxed and tensed 

abdominal EMG levels, however, appeared very small. The 

range was approximately one microvolt, and the acquisition 

of self-regulation of the Rectus Abdominus muscles was not 

demonstrated. Perhaps if the extent of nausea, negative 

affect, and the acquisition of self-regulation of Rectus 

Abdominus muscles could have been recorded in a more precise 

and sensitive manner, there could have been a statistical 

difference demonstrated. 

Further research addressing the acquisition of self­

regulation of the Rectus Abdominus muscles is demonstrated 

may provide a better indication of the efficacy of 



68 

biofeedback training in the alleviation of nausea and 

vomiting among pediatric cancer patients. Replication of 

the single subject design across two or more groups of 

pediatric cancer patients experiencing nausea and vomiting 

may assist in providing a demonstration of the acquisition 

of self-regulation of the Rectus Abdominus muscles. Another 

EMG measurement site, such as the frontalis, may prove to be 

more sensitive to muscle tension among pediatric cancer 

patients. The Nausea and Vomiting Questionnaire utilized in 

this study may be revised to provide a better indication of 

subjective nausea and vomiting among pediatric cancer 

patients. One revision of the questionnaire would include 

the expansion of the range of available responses and 

through the development of questions more specific to the 

symptoms of chemotherapy-related nausea and vomiting. Where 

feasible, the number of experimenters should be limited to 

control for discrepancies in measurement and experimental 

procedure and to provide for consistency in factors 

involving the development of a therapeutic relationship. 

Further control of factors inhere~t to the clinical setting 

may also assist in providing a demonstration of the 

acquisition of self-regulation of muscle tension. Clinical 

controls could involve the limitation or postponement of the 

administration of antiemetics and the selection of pediatric 

cancer patients with a more similar diagnosis and 

chemotherapy regimen. 
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EMG Recording Sheet 

Session Number 3ubjec':'s Session Number: 

Subject !Jame: 
D:i. ': e: 
Time: 
Observer(s): 

Administer ques':ionnaire: 

10 minu~e adap':a':ion period EMG: 

Baseline 5-minu':e EMG! 

(Prechemo':herapy) 

1 • 
2. 
3. 
4. 
5. 

Injection or other form of chemo':herapj (Type: 

Chemotherapy administration EMG: 

10 minute adap':ation period EMG: 

Baseline 5-rninute E~G: 1 • 
2. 
3. 
4 . 
5 . 

Prac':ice Sessions or Baseiine 
Time One Time Two Time Thre~ 

1. 
2. 
3. 
4. 
5. 

Res: 

1 • 
2. 
3. 
4. 
J • 

Period 

1 • 1 • 
2. 2. 
3. 3. 
4 . 4. 
5. 5. 

Adminis:er ques~ionnaires. 

Time F.:iur 

1 • 
2. 
3. 
4 . 
5. 

Time Five 

1 • 
2. 
3. 
~ . 
5. 
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Table A-2 

Nausea and Vomiting Questionnaire 

Please place a mark (X) on ~he place on each scale ~hat 

describes how you are feeling righ~ now. 

I don't feel I feel very 
sick to my 2 3 4 5 sick to my 
s':omach s~omach 

I don't feel I feel very 
like 2 3 4 5 much li~e 
vomiting vomiting 

Did you vomit: Yes !Jo 

If you vomited, whe~ did you do so? 

How many ti~es did you vomit? 

How much time d~d it take? 

Did you vocit - A great deal? 
Only a litt:.e? 
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Instructions for the Baseline and the Biofeedback 

Training Sessions 

Introduc~ion to the baseline session: 

"During this session, I will be measuring your muscle 
tension around your stomach. I will be placing these 
electrodes on your stomach so that I can measure how 
tense your stomach muscles are. I will also be asking 
you some ques:ions before and after ou~ session about 
how you are feeling." 

Introduction to the biofeedback training session: 

"During this session, I am going to work with you on 
biofeedback training. When your muscles are tense, you 
are more likely to feel sick to your stomach. If you 
can learn to relax your stomach muscles, you might feel 
better and you might be less likely to get sick. 

As you recall, these electrodes that I placed on your 
stomach measure your muscle tension in that area. The 
message that your muscle sends through the electrodes 
is registered in this machine. When i~ is time for you 
to receive biofeedback training, you will be able to 
hear how tense your stomach muscles are." 

Instructions immediately preceding biofeedback .. . . • ra1n1ng: 

"Now it is time for you to learn about ~iofeedback 
training. This machine will help you to see and hea~ 
how tense your muscles around your stomach are. 

If you look at this dial you can see ho~ tense your 
muscles are. If you are very relaxed, the needle wi~l 
be towards the left side of the d:al where the lower 
numbers are. The more tense you are, the more ~he 
needle will go to the right side of the dial where t~e 
hi6her numbers are. Your goal will be to get the 
needle as far to the left side as possi~le so tha': t~e 
muscles around your stomach will be more relaxed. 

It may help you right now to get the feel of how this 
machine works by tensing and relaxing your stomach 
muscles a few times before we begin. Then you can see 
how you feel and what happens to the dial. 

Biofeedback training also al:o~s you :o hear how tens~ 
your musc::..es a!"e. When we be.;in, I "will pu':. these 
ear~hones on your head. You will hear elec':.ronic 
noises through them. In general, ':he raore relaxed ~he 
muscles around your stomach ar~, ':he less noise you 
will hear. If your muscles ge': tense~, :he machine 
will make more noises. Your goal wil~ be to slow do~n 
the noise as much as possible so that the muscles 
around your stomach will be more relaxed. You may r:nd 
ti1a': your s':omach feels be':ter this ·-ia::-- 11 
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Allow subject to listen briefly to noises and to selec~ 
from three available electrical noise patterns. 

"Now that you have found the noise pattern that you 
like the best, you might want to try tensing and 
relaxing your stomach muscles again for a few moments 
so that you know wha: you are aiming for. Recall that 
you want to slow down the noises as much as possible. 
Don't forget that the dial also gives you an indication 
of how tense the muscles around your stomach are." 

During the biofeedback training practice session: 

"Now I want you to try for the next five minutes to 
relax your stomach muscles. Try to get the needle on 
the dial as far to the left as possible. Try to slow 
down the noise as much as you can so that you can be 
more relaxed." 

At the end of the five minute period: 

"OK, just relax normally." 
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Table B-1 

Illustration of Design 

Baseli) Subject 1 
Biofeedback ':(-raining 

: 

Subjeci 2 9 

:Baseline Eiof eedba.ck Training 

• 

Subject 3 
Baseline B.iofeedba.c:k TraiJ:i.ing 

-
Subject 4 E"J }f·kTr' Baseline lo ee oac • a.lning 

Multiple :Baseline Across Subjects Design - Baseline Sessions 

and Biofeedback Trai.ni..ng Sessions 
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Table C-1 

Participant Consent Form 
Participant Consent Form 

r, , voluntarily consent to par~icipate fn the st~dy 
ent1tle(l, "6iofee·Joac!< Training in the Treatment of Anticipatory ,'fausea and 
Vomftfng Among Pe:Hatrfc Cancer Patients." r. I agree 
to allow my chfld, , to participate. 

I understand the following: 
1. Puroose: The r,urpose of this study is to show the usefulness of biofe~d­
back training in the treat"ent of nausea and vomiting before che~other3py 
tre3tments among pediatric cancer patients. 
2. Stat!.IS of ln'lestloatlona1. Oruo or Procedure: No fnvestlgatlonal drug or 
proceoure ls usea. 
3. Oescrlotion of Studv: Subjects will be pedfatric cancer patfents und~r­
gofng cnemotnerapy treat~e~ts on the Hematology/Oncology Clinic of Oklahc~a 
Children's M~~orial Hospital. Subje~ts will participate fn baselfr.e sessions 
1n which muscle tension in the abdominal region wfll be measured. Subjects 
will also participate in biofeedback training sessions in an att!!!:lpt to stop 
nausea and vomiting before chewotherapy sessions. Parents will be asked to 
assist in counting the number of tfmes the child retches. All sessions will 
be of approximately 43 minutes duration and will place little restriction on 
patients' activities. Subjects will be asked to complete two short question­
naires prior to and after each session about their feelings and the presence 
of nausea and vomiting. A c:mcarfson for each pediatric cancer patient will 
be ~ade betwee~ baseline and biofeedback training sessions to deter~ine dif­
ferences fn abdominal muscle tension, nausea, retching behavior, and feelin;s. 
4. Benefits: This study will help to show the effects of biofeedback training 
1n the trea~7ient of anticipatory nausea and vomiting among pediatric cancer 
patients. Subjects may ex:erience less muscle tension, nausea ar.d vo::iiting 
before, during and after ch~~otherapy treat~ents. 
5. Risks: There are no k~o~n risks to patients or their parents/guardians as 
a resliT'f"Of their participation fn this study. 
6. Subiect's Ass~rance: Whereas no assurance can be made concerning resul~s that 
may be octa1nea (s1nce results from fnvestigational studies cannc: be predicted) 
the investigators will take e1ery precaution conslstent with the best medical ar.d 
psychological practice. By signing this consent for::i I have not waiveo:l. any of ;ny 
legal rights or released this institution from liability for ne;lige~ce. I ~ay 
re'lcke my consent and withdraw from this study at any time. Shculd any proble~s 
arise during this st!.lcy, I may take them to the Director of Research Ac~inistr3t1cn, 
Rco~ 362, Biomedical Sciences Building, Phone (40S) 271-2090. · 

Farent or Guar:ian's na~e 

Parent or Guaraian's signa:~re 

Cni1d's si;r.at!.lre 

Hary Ann C~nstable, M.S. 
Hic~ael Funk, Ph.D. 
H. Stephen Caldwell, Ph.D. 

Inves-.1sators 

Parent or Guar:ian·s na~e 

Parent or Guaroian's sis~at~re 

Ca ~e 
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Table C-2 

Institutional Review Board Application 

ur llYEllSI TY OF OKLAHOMA 1 IEt.L Tl I SERVICES CHI TEil 
INSTITUTIOl,IAL HE'/IEW FlOARD 

APPLICA TIOM 

I. tlew Reseurch Grant and Contract Aoplicorions (SIGNED ORIGlrlAL AfllJ 51;< COPIES) 
Suorml a signed originol onc1 six: \6J coo1es ot your ooplicotion (this form, profocol, and consent form) to lhi? 1:hoir of lhe 
lnslitulionol Review Boord, Room I IS, rltSC Library Building. For troinirnJ gra111s, career owmds. fellowsnips or scnolarships. 
submit only Of.JE copy. 

f. Ti tie of Study --~B~i~o~Fe~e~a~boc=k~T~r~o~in~i_n.o_in_lh_e_T_re~o~l_m~e_nt~of_A~n~ti~ci~o~o~lo_r~y-l_Jo~u_,~co~on_d __________ _ 

Vomiting Amano Peaiarric Cancer Patients 

2. Sponsoring Agency and Agency ID tJumber Hcmatoloqyi Onco~y Service._O~C~/>.'~H~------------

J. Principal Investigator Marr Ann Consroble, M.S. (stodcntl, OSU __________ _ 

Univer!li fy Appoinlment: ii) YP.~;Of.Jo. If NO, ldenli(y inst1fulionol emplover: -----------

Department Pediatrics, Psychiafrv &. Behavioral Sciences Colleqe --'-·'"-'~li~ci_n~•----------

Building OCi1r\H Room~ Telephone E:<lensitJn _-'-'5),,__1,_,I'-----------

4. Collaborating lnvestigotor(s)/Deportrnenl(s)/Colleye(s) .',\ichael Funk. Ph.D .• Pediatrics. Psychiatry 6. 

Behavioral Sciences. Ou--tSC. H. 5 tephen Caldwell. Ph.D .. Professor or Psrcholoav, Oklahoma 5 tote 

Universitv 

S. Site(,) of •lody: JO< OCMM;OOl.\H:OVAMC;OOther Oden1ily) ------------------

B. Description of Sub1ects 

I. Age(•l: __ '-'12~-~IB~----

2. Sex: 0 F ernoles Onlv; 0 .'/111les Only; rl1 Both 

exoerier.ci1\Q onticioolorv nausea antJ vomilina. 

4. 5°'Jrce: : >Ct.ii-I HemotolocrY1 Oncology Service 

5. Specif'( lhe number of subj~ts needed for this sludv: Potienls_~_: Hcolthy.Volunteers: _0_ 

6. Identify any conditions un<ler which subjects will be termmole<J from !he 5fudv before Ifs cornp1etion: 

7. Identify any groups of subjects who will be excluded frorn the study: ___ .,o_n_e ____________ _ 

C. Additionollv Prolccted Groups: PIP.o5e identify onv ur all oF lhe Follo"Ning grmio• involved in thi• re•curch 

protocol: 

0 Pregnant Women a #\bortuses O :.1enlulh1 l)isot>lf'!'d 

0 Prisonl!'rs 0 FehHCS 

~ Children 

If children ore involvei:1. ure thev wards of the S1ure? 0 Yes: ~ r-Jo. 

lf"l!J: 06010], Poge I 
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O. E lhicol Considerations 

I. ln!ormed consenr wtll be obloined from any human subjecls (polio:nts nr normal volunte~r5) porficipolmq in 
this study: ii Yes; 0 Mo. If tJO, expluin why: 

2. lnforme<l consent will be obtained for odministrorion of any inve5trgat1onnl drug: 0 Yee;; C!J flo. If tm, 
explain why: 
I.Jot applicable 

). lnlormet.I consP.nt will be ohloined for biopsy, other surqicol proc1••J1JrP.1, or olhrr •musuol procedure: 
0 Yes; ~No. If f'JO, expJoin why: 

t.Jol applicable 

't, Identify the~ to the subject or to others lo be obtained from rhe :o;tudy: 

This is on inve:!!tigationol study to ClSSess the effectlvP.n~ss of biofr~tibQck 
training in the treorment of onllcipotory nausea and vom1tiniJ <m1orir1 po:niorric 
cancer vutienU. Subjects rnnv e)(pf!'rien~e o reduction 111 munru, rrir1uru1 m1d 
vorm tinq br.hovior os well as o reduction m muscle lens1on. 

S. Identify the risks to lhe subject: 

There ore no known ri s?cs involved. 

6. Is there a risk of physical injury lo subjects? FJ No: 0 Yes. II YES. lhe 51Jbjects musl be inforrnf!d about 
the availability of compensation ona meoical lreorment. Check with vour institutional ofliciol obOl'.JI policy 
governing such compensation ond medical lreolment~ 

0. Will medical treolmenl be provided? D Mo: 0 Yes. 

If YES. will be he DfOVir:ied rrc"! n or OI 0 r~osonuble fo<? a .... 

;. Identify on incentives or rewo;ds thol will be offered lo lhe suh1ects. 

Not opplicoblie 

8. Identify the safely precaulions that will be token 10 protect lhe he1Jllh of subjects amll'or the personnel porllciooring in this 
stuoy. 

Not applicable 

lflll: •J601oJ. Poge 2 
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E. Informed Consent 

1. If a written cons~r~I doc:urnft1f it u\~, SF.VEN (7) copies of lhe form Otf! lo be inclucil.'d 1r1i lh lhe u::iplieoliOl'l 
The consent form should include all ele~of informed consent os dii!5Cr1bed in the lnshtuliouol Ass•.Jronce. 

{See Po9e l.i for a sample consent form.) 

2. If oral consent is used, the eJ1oct wording of lhe staleinenl reod lo the subject is required. The stole1nenl should conlo•n 
all elements of informed co-uent as ourlined in the lnstrtulionol Assurance. A separole 
document is required in odilition to lhe oral com:ent itarernent. Tl-ie s~porofc docum1?nl must be si1;nerJ by lhe 
subjec or the subjecl'S legal guardian. the investigalor and a third party who witnessed the era• 
presentation. 

J. If children ore to be involved ns !Objects: 

• The consent of both parents is required by federal regulation unlesi one parent is decreosed. unknown, 
lncornpetent, or not r~sonooly ovailoble, or when only one parenl hos legal responsibility for the care 
and custody of the child. 

• The assent of the children is required by (ederol requlation, if the child is capable o providing such 
assent. 

F. Exempted Review 

There ore severul coses which may "exempt'' your protocol fro foll IRB review. (See Page S for a list of 
exemptions.) If you request on exemption, you need to submit ONE copy of the application (lhis form, protocol, 
and consent form) ond identify the exemption by encircJing i Is m;mben: 

4 

G. Expedited Review 

Expedi led review is provided for research which involves no more than rninimal risk or for review of rninor change! in previously 
approved res~rch protocols. In order to approve research covered by the regulation, the IRB will determine that .5!!!. of the 
following requirements ore satisfied (The list below is utilized for all projects under IRB review): 

• risks to subjects ore minimized; 
•risks to subjects are reasonable in relation to oiticipa1ed benefits, if any, to subjects end the i~oortance of the 
• knowledge that may remonably be expected to result; 
"selection of subjects is equitable; 
• informed consent will be sought from eoch prospective subject or the subject's legally authorized representative; 
,. informed consent will be appropriately documented: 
" when appropriate, the research pion tokes OOequote provision for moni taring do to collected to ensure sat ley of 

subjects; and 
"when opp;:cpriate, there ore OOequote provisions to protect the privocy of subje<:ts and to rnointain the conlidenriolity 

of data. 

If )"OU request expedited review, you need to submit ONE copy of the application (This form, protocol. and cOflsent form) ond 
identify the reason for expedited review by encirelingTtSnurnber below. The categories for ''Expedited P.ev1ew'' ore fourd on 
Page 5. 

IJ 10 

H. Annual Review of Studies lnvolvina Research with Hvman Subjects 

The terms of our Institutional Assurance for the protection of human svbjects require !hot the principal investi- 9alor prepare on 
annual progress report for review by the IHB. The Offi_c7 of Research Adr~inistrotion will norify inv~stigarors when reports ere 
due. The annual progress report i! oi important requ1s1le for annual review. If o progress report is not returned by the date 
requested, lhe IRB will place the pro1ecl on inactive stotus., precludin9 any forther research. 

I. Certification 

The orincipal investi9ator ogrees to the above requirements and stotemenU., and has received opprovol ·lrom oll persons nometi 01 

coilaborating investigators. 

IR!l1 0&01&3, Page 3 
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Table D-1 

EMG Data for Prechemotherapy Five-Minute Baseline 

Session Number 

2 3 4 5 6 7 

Subject 

1 . 2 1.3 1 . 2 1 . 1 0.9 1.4 1.4 

2 0.6 0.7 - o.8 0.8 1.9 2.6 

3 3.5 0.8 o.8 2.6 0.9 o.6 0.9 

4 1.6 2.3 2. 1 1.5 0.1 1.4 1.4 

Note. = Missing data. 

8 9 

1.9 2.2 

1. 1 0.1 

0.9 2.4 

10 1 1 

0.6 0.1 

0.5 0.8 

0.9 o.8 

12 

0.5 

0.4 

2.8 

\.0 
........ 



Tab le D-2 

· EMG Data for Postchemotherapy Five-Minute Baseline 

Session Number 

2 3 4 5 6 7 

Subject 

1 .o 0.9 0.7 1 • 1 0.8 o.8 0.9 

2 0.7 0.6 0.9 0.6 0.9 1.2 2.0 

3 1.9 0.6 0.8 2.7 1.3 0.5 o.8 

4 3.0 2.4 1. 7 2.0 1 • 1 2. 1 1.3 

Note. = Missing data. 

8 9 

1.0 1.3 

2.3 1.2 

o.8 '1.0 

10 1 1 

0.1 0.1 

0.5 1.6 

o.8 1.0 

12 

0.5 

o.6 

0.1 

l.O 
OJ 



Table D-3 

EMG Data for Mean of Five Biofeedback Training Practice Periods 

Session Number 

2 3 4 5 6 7 8 

Subject 

1 • 1 0.7 0.7 0.8 o.6 0.1 0.6 0.9 

2 0.5 0.6 .1.9 0.5 - 0.1 1. 7 

3 3. 1 0.7 0.8 2.5 0.8 0.5 0.8 0.3 

4 5.0 2.7 1. 3 1.5 0.9 1.4 1.0 0.7 

Note. = Missing data. 

9 10 1 1 

0.9 0.5 0.4 

0.5 0.4 0.4 

0.8 0.7 0.5 

12 

0.5 

0.5 

o.6 

\.D 
\.D 
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Table E-1 

Hn Statistic on Transformed Prechemotherapy EMG Five-Minute Baseline 

Session Number 

2 3 4 5 6 7 8 9 10 1 1 12 

Subject 

-0.0 0 . 1 -0.0 -0. 1 -0 .2 0.2 0 • 1 o.6 0.8 -0. 2 -0 .5 -0 .6 

2 -0.2 -0. 1 - 0. 1 0.2 1.6 2.5 

3 1 . 4 -0 .4 -0.4 o.B -0 .4 -0. 6 -0. 4 -0 .3 -0 .5 -0.6 -0. 5 -0. 7 
, .. 

4 " 0 .0 / 0.5 0.3 -0. 1 -0.6 -0. 1 -0. 1 -0 .5 ·o. 5 -0 .5 -0 .5 0.8 

Hanks l 3 

Hn Statistic = 6 

Note. = Missing data. 

__, 
0 



Table E-2 

Rn Statistic on Transformed Postchemotherapy EMG Five-Minute Baseline 

Session Number 

2 3 4 5 6 7 8 9 

Subject 

0.2 0.0 -0.2 0.3 -0.0 -0. 1 0 • 1 0.2 0.6 

2 -0. 1 -0. 2 Q.2 -0. 2 0.2 o.6 1. 8 

3 0.5 -0 .5 -0. 3 1 . 2 0 . 1 -0 .6 -0. 3 0.9 -0 .o 

4 0.8 0. It -0.0 0.2 -0. 3 0.2 -0. 3 -0 .5 -0. LI 

Ranks 3 3 2 

Rn Statistic = 9 

Note. = Missin~ data. 

10 1 1 

-0 .2 -0. 2 

-0 .6 0.3 

-0 .5 -0. 4 

12 

-0. 4 

-0 .5 

-0 .6 

_... 
0 
N 



Table E-3 

Rn Statistic on Transformed Postchemotherapy EMG Biofeedback Training Period Means 

Session Number 

2 3 4 5 6 7 8 9 10 1 1 

Subject 

-0. 3 -0. 2 -0 .2 -0. 1 -0. 3 -0 .2 -0. 3 0 . 1 0 • 1 -0 .4 -0 .5 

2 -0. 3 -0. 3 0.9 -0. 1 -0 .2 0 . 1 0.2 

3 0.6 -0. 1 -0. 1 1.5 o.o -0. 3 o.o -0 .2 . -0. 4 -0 .5 -0. 3 

4 0.4 o.8 0.4 
'"'-.. , 

' -0. 6 -0 .6 -0.6 0 . 1 '·. -0 .5 -0 .o -0. 3 -0. 5 

Ranks 2 3 2 

Rn Statistic = 8 

Note. = Missing data. 

12 

-0 .5 

-0. 3 

0.7 

_, 
0 
w 
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Tab.le F-1 

Rn Statistic on Prechernotherapy STAIC Scores 

Session Number 

2 3 4 5 6 7 

Subject 

27 32 20 20 30 22 24 

2 38 31 31 40 30 33 35 

3 32 31 31 30 29 31 31 

4 28 31 31 30 32 30 30 

Ranl<s l 3 

Rn Statistic = 7 

Note. = Missing data. 

8 9 10 

39 20 22 

29 33 31 

30 30 30 

2 

1 1 

31 

32 

32 

12 

30 

36 

30 

_, 
0 
U1 



Table F-2 

Rn Statistic on Postchemotherapy STAIC Scores 

Session Number 

2 3 4 5 6 7 

Subject 

21 29 20 21 20 29 20 

2 30 29 31 29 28 33 30 

3 29 31 30 29 29 26 29 

4 33 33 31 31 32 30 32 

Ranks 2 3 

Rn Statistic = 7 

Note. = Missing data. 

8 9 10 

26 20 20 

30 ~1 31 

30 30 30 

2 

1 1 

30 

34 

31 

12 

35 

31 

__. 
0 
O"l 



Table F-3 

Prechemotherapy Self-Report: Feeling Sick to Stomach 

Subject 

2 

3 

4 

2 

3 

2 

2 

2 

3 

2 

2 2 

1 

2 

Session Number 

4 5 6 1 

2 

3. 2 1 5 

8 9 

3 

Note. 1 = Does not feel sick to stomach. 5 = Feels very sick to stomach. 

- = Missing data. 

10 1 1 

2 

12 

2 

0 
-...J 



Table F-4 

Prechemotherapy Self-Report: FeelinB Like Vomiting 

Session Number 

2 3 4 5 6 1 8 9 10 

Subject 

3 3 3 

2 2 2 2 

3 

lt 4 3 

Note. 1 = Does not feel like vomiting. 5 = Feels very much like vomiting. 

- = Missing data. 

11 12 

........ 
0 
00 
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Table G-2 

Postchemotherapy Self-Report: Feelings Like Vomiting 

Subject 

2 

3 

4 

2 

4 

2 3 

1 

3 

Session Number 

4 5 6 1 

1 2 

8 9 10 

1 

Note. 1 = Does not feel like vomiting. 5 = Feels very much like vomiting. 

- = Missing data. 

1 1 12 

2 

2 

--' 

Cl 



Table G-1 

Postchemotherapy Self-Report: Feeling Sick to Stomach 

Subject 

2 

3 

4 

2 

5 

2 3 

2 

3 

Session Number 

4 5 6 7 

'. 

2 

3 

3 

8 9 10 

3 2 

Note. 1 = Does not feel sick to stomach. 5 = Feels very sick to stomach. 

- = Missing data. 

1 1 

2 

12 

..__, 
__, 



Figure G-1. Pretraining self-report: Feeling sick to 

stomach. 

112 



113 

4 

3 

Sl 2 

/ 
0 ' 

3 6 9 12 
4 

3 

S2 2 

0 ' 
3 6 9 12 c 

:2: 
l.:...J 4 

3 

S3 2 

.1 

0 
3 6 9 12 

4 

3 

S4 2 

1 

0 
3 6 9 12 

Sessicn NuTi:;er 



Figure G-2. Pretraining self-report: Feeling like 

vomiting. 
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Figure G-3. Posttraining self-report: Feeling sick to 

stomach. 
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Figure G-4. Posttraining self-report: Feeling like 

vomiting. 
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Table H-1 

Rn Statistic on Prechemotherapy Transformed Self-Report: Feeling Sick to Stomach 

Session Number 

2 3 4 5 6 7 8 9 10 11 12 

Subject 

0.5 o.o -1 .o -1 .o 0.0 -1 .o -1 .o 0.5 -1 . 0 - o.o o.o 

2 -0. 1 -0. 1 -0. 1 0.4 -0. 1 -0.6 1.3 

3 0.8 -0. 1 -0. 1 0.4 -0. 1 -0 .6 1. 3 

4 o.6 -0 .2 o.6 -0 .2 -0 .2 -0.2 -0. 2 -0 .2 -0. 2 -0. 2 -0. 2 -0 .2 

Ranks 1 3 

Rn Statistic = 6 

Note. = Missing data. 

1--' 

N __, 



Table H-2 

Rn Statistic on Prechemotherapy Transformed Self-Report: Feeling Lil{e Vomiting 

Session Number 

2 3 4 5 6 7 8 9 10 11 

Subject 

-0 .4 0.8 -0. 4 -0. 4 -0. 4 -0. )~ -0. l~ 0.8 -0 .9 0.8 -0 .8 

2 0.4 -0. 3 -0. 3 0.4 -0 .3 o.4 

3 1 . 0 1 . 0 1.0 1.0 1.0 . 1 . 0 1.0 1.0 1 . 0 1.0 

4 1.0 1.0 1.0 1.0 1.0 1.0 1 . 0 1.0 1.0 1.0 

Rank l l l. 5 

Rn Statistic = 4.5 

Note. = Missing data. 

12 

N 
N 



Table H-3 

Rn Statistic on Transformed Postchemotherapy Self-Report: Feeling Sick to Stomach 

Session Number 

2 3 4 5 6 7 8 9 10 1 1 

Subject 

-0. 3 0.5 -0. 3 -0. 3 -0. 3 -0. 3 -0. 3 -0. 3 -0. 3 -0. 3 -0 .5 

2 0.1 -0. 2 -0 .2 -0. 2 -0 .2 0.1 -0. 2 

3 -0. 2 -0 .2 .:.o .2 1.3 -0. 2 -0. 2 -0 .2 -0. 2 -0. 2 -0. 2 -0. 2 

4 1.3 .o. 4 o.4 -0 .6 -0 .6 -0. 6 -0 .6 0.4 -0. 1 -0 .6 -0 .6 

Ranks 2 3 

Rn Statistic = 7 

Note. = Missing data. 

12 

-0. 2 

-0. 6 

N 
w 



Table H-lt 

Rn Statistic on Transformed Postchemotherapy Self-Report: Feeling Like Vomiting 

Session Number 

2 3 4 5 6 7 8 9 10 11 

Subject 

1 . 0 1 . 0 1.0 1 . 0 1.0 1 . 0 1 • 0 1.0 1 • 0 1.0 2.0 

2 0.7 -0. 2 -0 .2 -0. 2 -0. 2 0.7 -0. 2 

3 1 . 0 1.0 . 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

4 1.6 0.9 -0 .4 -0 .4 -0 .J~ -0 .4 -0 .4 -0 .4 -0 .4 -0. !1 -0 .4 

Ranks 3 2 2 

Rn Statistic = 8 

Note. = Missing data. 

12 

2.0 

-0 .4 

_, 
N 
.p. 
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Table I-1 

Prechemotherapy Actual Retching Behavior 

2 3 4 5 

Subject 

0 1 0 0 0 

2 0 0 - 0 2 

3 0 0 0 0 0 

4 0 0 0 0 0 

Ranks 2.0 

Rn Statistics = 6.5 

Note. = Missing data. 

Session Number 

6 7 8 

.o 0 0 

0 0 

0 0 0 

0 0 0 

2.0 

9 10 

0 0 

0 0 

0 0 

l. 5 

1 1 

0 

0 

0 

1.0 

12 

0 

0 

0 

_, 
N 
O"I 



Table I-2 

Postchemotherapy Actual Retching Behavior 

Session Number 

2 3 4 5 6 7 

Note. - = Missing data. 

8 9 10 1 1 12 

---' 
N 
-....J 
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Table J-1 

Mean EMG for Individuals and Group 

Subject 

1 2 3 4 

Mean EMG 

Prechemotherapy· 

5 11 Baseline 1 ~ 19 1 . 22 1.13 1.56 1.27 

Post chemotherapy 

5 11 Baseline 0.86 0.98 1.24 1.49 1.14 

Practice Sessions 

Baseline o.85 0.90 1.14 1. 61 1 . 1 2 

Biofeedback o.66 1.01 1.78 0.60 0.76 

Individual 0.89 1 . 03 1.07 1 . 32 
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Figure 1. Transformed prechemotherapy EMG five-minute 

baseline. 
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Figure 2. Transformed postchemotherapy EMG five-minute 

baseline. 
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Figure 3. Prechemotherapy EMG five-minute baseline. 
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Figure 4. Postchemotherapy EMG five-minute baseline. 
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Figure 5. Transformed postchemotherapy EMG practice 

session means. 
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Figure 6. Postchemotherapy EMG practice session means. 
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Figure 7. Prechemotherapy STAIC scores. 
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Figure 8. Postchemotherapy STAIC scores. 



146 

60 

50 

Sl 40 

30 

20 
3 6 9 12 

60 
50 

S2 40 

30 

20 
C!l 9 12 
::E: 
LW 60 

50 

S3 40 

30 ~ 
20 

3 6 9 12 
60 
50 

S4 40 

30 

20 
3 6 9 12 

Session Number 



Figure 9. Pretraining transformed self-report: Feeling 

sick to stomach. 
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Figure 10. Pretraining transformed self-report: Feeling 

like vomiting. 
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Figure 11. Posttraining transformed self-report: Feeling 

sick to stomach. 
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Figure 12. Posttraining transformed self-report: Feeling 

like vomiting. 
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Figure 13. Prechemotherapy actual retching behavior. 
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Figure 14. Postchemotherapy actual retching behavior. 
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