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The effects of a computer program (Health Imagery 

Technology Systems, HITS) designed to promote attitude and 

cognitive changes through elicitation of evoked response 

potentials were evaluated with chronic pain patients. A 

treatment and control group were used for comparison (52 

patients, 22 females, 32 males, mean ages 47). 

Wechsler Adult Intelligence Scale-Revised subtests, 

a Semantic Differential scale, the Health Attribution Test, 

an imagery protocol, the McCoy-Lawlis Pain Drawing, and the 

Zung Depression scale were used at admission and discharge 

to measure change. A pre- post-mood thermometer was used 

with the treatment group. 

The hypotheses that the treatment group would show 

significant changes on these measures were tested with a 

two group repeated measures analysis of variance design. 

No significant changes were noted for either group on the 

intellectual measures, on health attitudes, or reports of 

pain. The similarities subscale showed significant within 

group variance (F = 5.46, p < .023). One bipolar adjective 

pair indicated significant differences (F = 4.79, p < .035), 

possibly a result of chance. One of seven imagery measures 



suggested a significant improvement in strength of imagery 

for the treatment group (F = 18.2, p < .00008). Both groups 

showed significantly improved imagery of body defenses 

(F = 4.58, £ < .037) and significantly reduced depression 

scores (F = 15.93, p < .000021). A mood thermometer was 

measured for the treatment group alone and five situational 

mood changes were significant in predicted directions. 

Post hoc discriminant analysis showed significant 

differences only on one adjective pair (F = 9.75, p < .0029). 

No combination of variables added to the prediction of group 

membership. 

Overall, the effects of the HITS program did not seem 

strong enough to indicate its value as a treatment modality 

in chronic pain populations beyond current treatment. It 

did indicate some significant situational mood effects in 

positive directions. 
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IMAGERY TECHNOLOGY: EFFECTS ON 

A CHRONIC PAIN POPULATION 

Chronic pain has been distinguished from acute pain 

on differing dimensions such as cause, diagnoses, duration, 

therapy considerations, and effects of pain (Gorrell, 1978). 

One often utilized category, duration, has considered pain 

reported for more than two months as chronic (Gorrell, 19 78). 

It has been estimated that national in-hospital treatment 

costs have reached near 1.38 billion dollars per year 

(Pheasant, 1977), and that a figure as high as 50 billion 

dollars per year has been estimated for coverage of chronic 

pain in areas such as complications, outpatient care, loss of 

work productivity, and compensation payments (Bonica, 1977). 

Achterberg and Lawlis (19 80) have stated that "the 

challenge of dealing with chronic low back pain is . . . a 

formidable one for the health-related professions, and no 

one discipline is objective enough or broad enough to 

consider all aspects of the phenomenon" (p. 202). These 

authors have further explored some of the contributing 

psychophysiological components of the chronic low back 

pain patient. Behaviorally, habitual responses and stress 

responses greatly impacted and contributed to chronic pain. 

An equally important component was the patient's emotional 

involvement and perception of the pain. Self-esteem and 



self-concept were considered indicative factors in the 

success or failure of treatment for patients with chronic 

low back pain. Also, the ability to think in an abstract 

way was found to be a prognostic indicator. Achterberg 

and Lawlis (1980) reported that as a general rule "the 

smarter the patient, the better prognosis for change" 

(p. 203). 

Negative emotional responses to pain have been reported 

to include such factors as fear, and attempts on the part of 

the patient to overpower the pain with increased, but 

unsupervised physical activities (Achterberg & Lawlis, 1980). 

The emotional reaction or affective element has been 

considered a multifaceted phenomenon and has been broken 

down into such components as pain experience (perception), 

pain behavior, and physiological responses (Lethem, Slade, 

Trory, & Bentley, 1983). 

Fordyce (1978) reported that a chronic pain response 

worked toward leading the individual into distress and 

immobility. This type of respondent pain was dependent on 

its psychological context as to patient enhancement or 

suppression of the pain. Lethem, et al. (1983) also proposed 

a pain model which included respondent characteristics. The 

fear-avoidance model categorized individuals into adaptive 

and non-adaptive responders. Non-adaptive or chronic 

responders have been considered avoidant on both cognitive 

and behavioral measures. Avoidance or confrontation, in 



this model, seemed to be a function of synchrony or 

desynchronyin the pain response. Avoidance was seen in 

the psychosocial context of life events, personality, fear 

of pain, personal pain history, and pain coping strategies. 

The avoidant patient showed increased fear of pain and 

avoidance of physical and social activities, physical 

consequences such as further loss of mobility and muscular 

strength, psychological consequences such as increased 

responsiveness, both positive and negative to an invalid 

status (Slade, Troup, Lethem, & Bentley, 1983). 

Chronic pain treatments have often been identified as 

multidisciplinary. The treatments reported are many and 

varied. Most have been based on "the principles of developing 

awareness through confrontation of attitudes and pain 

behaviors and of restructuring these in ways that are more 

likely to be related to a healthy, productive lifestyle" 

(Achterberg & Lawlis, 1980, p. 203). The literatures have 

listed many varied techniques, some of which include relax-

ation techniques, autogenics, biofeedback training, cognitive 

therapies, differentiation techniques, distraction, operant 

and behavioral strategies, breathing instruction, massage, 

physical and occupational therapies (Achterberg & Lawlis, 

19 80) . 

Holmes, Hekmat, and Mozingo (1983) investigated the 

facilitative effects of analgesic suggestion in a cognitive-

behavioral coping technique designed to increase pain 



tolerance and reduce pain ratings. Three experimental 

groups were studied including a verbal/symbolic analgesic 

suggestion, a breathing/relaxation analgesic suggestion, 

and a control "biofeedback"/analgesic suggestion. Results 

indicated that the verbal/symbolic pain coping technique 

was superior. Further, the presence of a strong analgesic 

suggestion resulted in both reduced pain ratings and 

increased pain tolerance for all coping techniques studied, 

which suggested that the addition of a cognitive component 

had some impact. 

Blanchard and Epstein (19 78) defined biofeedback as a 

process where a person learned to reliably influence 

physiological responses of two kinds; either responses which 

are not ordinarily under voluntary control, or responses 

which ordinarily are easily regulated but for which 

regulatory systems have broken down due to trauma or disease. 

Biofeedback has often been used concomitantly with 

relaxation and breathing techniques. Another similar procedure 

is that of progressive muscle relaxation. All are considered 

promising approaches to the treatment of chronic pain 

(Achterberg & Lawlis, 19 80; Linton, 19 82a; Linton & Gotestan, 

1984). J. H. Schultz (Luthe, 1969) developed a group of 

techniques called autogenics. This group of techniques 

involved exercises which served to relax and to teach auton-

omic control over vascularity. Achterberg and Lawlis (19 80) 

reported that these techniques were very similar to 



modern biofeedback procedures. Luthe (19 83) reported that 

autogenics or self-generating referred to therapeutic 

aspects which have distinguished it from similar techniques. 

Psychophysiologically, autogenics seemed to generate a self-

induced shift to a specific state which may then have 

facilitated or helped normalize bodily function, perhaps 

enhancing homeostasis and recuperation. 

Chronic pain patients participated in a study designed 

to investigate the effects of applied relaxation (AR) and 

applied relaxation plus operant procedures (AR + OP) in the 

regulation of chronic pain (Linton & Gotestam, 19 84). 

Results suggested that AR seemed most effective with 

achieving pain reduction and that the AR + OP technique was 

more effective with analgesic reduction and activity 

increases. There was little difference between these two 

treatments on measures of depression reduction and mood 

change. Both were significantly effective in these areas 

and it was suggested that improvements in depression and 

mood might have been secondary effects of decreased pain 

and increased activity. 

Cognitive-behavioral methods have also been utilized 

in treatment of chronic pain. Holbroyd and Andrasik (19 7 8) 

compared a cognitive stress management program with EMG 

biofeedback in a replication of a prior study. The results 

were not consistent with prior reported success of cognitive 

stress management techniques and showed no significant 



differences among groups receiving cognitive stress manage-

ment alone and cognitive stress management plus relaxation 

training. All groups reported significant reduction in 

headache activity scores. 

Khatami and Rush (1978) initiated an uncontrolled 

study of five back pain patients who each received relaxa-

tion training, cognitive stress management and social 

system or family intervention. Although no consistent 

pattern of efficacy was noted, all patients showed 

significant reductions in pain ratings, analgesic consumption 

and other measures. 

Pearce (1983) stated that the fundamental assumption 

of all cognitive methods has related to the individual's 

cognitions or appraisals of events as crucial determinants 

of emotions or feelings. She further reported that holding 

false beliefs regarding a particular situation could 

facilitate inappropriate construal of an event as anxiety 

provoking. Treatments aimed toward identification of 

individual cognitive strategies have initiated and promoted 

more adaptive coping mechanisms. 

Imagery has been defined as a thought process which 

"invokes and uses the senses: vision, audition, smell, 

taste, the senses of movement, position, and touch" 

(Achterberg, 1985, p. 3). Merchenbaum (1977) developed 

different techniques incorporating imagery which included 

"coping imagery" and "stress inoculation." Some beneficial 



effects reportedly measured through the use of these 

techniques included increased control through image 

rehearsal, change of maladaptive responses, and improved 

rehearsal of adaptive responses (Merchanbaum, 1977). 

Measurements of physiological changes associated with 

specific imagery have been reported in the literature 

(Jordan, 1979). Lawlis and Achterberg (1980) cited some 

successful uses of imagery in several different clinical 

populations including diabetics, cancer patients, chronic 

back pain patients, and arthritics. These authors pointed 

out that a positive change in imagery was most beneficial 

in these patients. Achterberg (19 85) stated that "generally 

a person gains a sense of mastery through the imagery 

process" (p. 151). 

In 1875, Richard Caton reported to the British Medical 

Association on "Electric Currents of the Brain" which seems 

to have been the first scientific account of documented 

evoked potentials. Later, Caton (1877) published a paper 

which reported localization of responses to various sense 

modalities. 

Over the years, new equipment was designed and redesigned 

aimed toward the measurement of evoked potentials. In 1914, 

the Russian physiologist Pravdich-Neminsky developed a 

photographic method that furnished an objective represen-

tation of the electrical activity of the brain (Pravdich-

Neminsky, 1951). In 1959, Remond designed an ingenious 
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computer oriented display which reported amplitudes of the 

components of EEG and their spatial distributions (Brazier, 

1984). 

Early research on evoked potentials was often linked to 

sensory modalities (Brazier, 1984). More current literature 

has linked cortical mapping of event related potentials (ERP) 

to more cognitively oriented tasks. One example has been 

reported in the research done on the P300 component, an 

endogenous positive wave which has been reportedly elicited 

by rare target stimuli in detection tasks (Donchin, Ritter, 

& McCallum, 1978). New technology currently under development 

has proposed cortical mappings of ERPs through multichanneled 

data averages of multicited EEG placements on the scalp, 

rendering a spatio-temporal mapping effect which can record 

color graphings of the electrical responses to external 

stimuli such as a visual experience (Thickbroom, Mastaglia, & 

Carroll, 19 84). 

Evoked response potentials elicited by verbal stimuli 

are reportedly asymmetrical in the two hemispheres with a 

larger amplitude noted in the left hemisphere (Desmedt, 1977; 

Donchen, Kutas, & McCarthy, 1977; Hillyard & Woods, 1979; 

Molfese, 1980). Visual processing of vowels and consonants 

have been shown to interact both with visual field and 

typeface. One study was conducted using the evoked potential 

technique to determine the interaction effect of visual 

features of a letter with its linguistic features and to 



ascertain lateralization (Mecacci & Salmosa, 1984). The 

results indicated that both hemispheres may perform basic 

processing and that no hemispheric asymmetry of ERP was 

noted. These authors speculated that a primary stage of 

information process was involved in this task (Mecacci & 

Salmosa, 19 84). 

Imagery has been used in several differing realms of 

this program, especially on a level designed to enhance 

cognitive and behavioral change. Patients were administered 

a variation of an imagery protocol (Achterberg & Lawlis, 

19 79) designed specifically for chronic low back pain 

patients. Three main aspects were evaluated when reviewing 

patient imagery drawings. Characteristics of drawings that 

have been used to describe vividness made up the first 

scoring component and include specificity of color, color 

used, how components would feel if touched, and the 

projected motivational aspects of the elements (Achterberg 

& Lawlis, 1980). Secondly, dynamics of pain have been 

evaluated according to the specific nature and source. 

The next aspect of the drawings has been determined by 

the patient's perception of body defenses available and 

their effectiveness (Acterberg & Lawlis, 1980). 

Establishing a picture of the patient's perception 

regarding his or her control over outcome has been a helpful 

indicator and successfully evaluated through the use of the 

Health Attribution Test (HAT; Achterberg & Lawlis, 1980). 
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The weighted scores on this instrument have reliably yielded 

individual profiles which are reviewed for such elements as 

internal/external locus of control and motivation toward 

wellness. The best predictive outcome has been shown 

through a profile reflecting an internally motivated sense 

of responsibility for one's own control of health (Achterberg-

Lawlis & Lawlis, 19 80). 

The Weschler Adult Intelligence Scale-Revised (WAIS-R; 

Weschler, 1981) has often been used as a general measure of 

intelligence. Additionally, it has been utilized as one 

indicator discriminating significant differences between 

left and right brain function. 

"The self-concept of the chronic pain patient is 

typically restricted, focusing on negative traits" (Achterberg 

& Lawlis, 19 80, p. 213). McGill, Lawlis, Selby, Mooney, and 

McCoy (19 83) identified four types of patients often seen 

in pain programs. These groups included a group where 

patients have experienced a sense of loss of reality, a group 

which had developed defensive lifestyles, a depressed group 

which was reactive toward psychological stimuli, and a group 

with good coping skills. This investigation additionally 

showed that a multimodal treatment approach was consistently 

successful across groups. 

The Semantic Differentiation Technique was designed by 

Osgood to help measure levels of self-concept, self-awareness, 

and other descriptive aspects of personality. In speech and 
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in written language, ideas and their characteristics have 

been communicated largely through the use of adjectives. In 

this instrument, adjectives can be used to measure facets 

and degrees of meanings. The test has been used to obtain 

direct ratings of adjectives, thereby measuring concepts, by 

employing anchored scales of extreme bipolar descriptors 

(Snider & Osgood, 1969). 

Often the chronic pain patient has found change to be 

difficult and slow. Entry into the pain management program 

may result in frustration, anger, and resistance on the part 

of the patient. This patient group has seemingly adapted to 

a semi-invalid or invalid lifestyle, depressed but helpless 

and bewildered. Loss of mobility, loss of employment, 

financial insecurity, family and interpersonal breakdowns 

have been reported as some of the sources of this patient's 

anxiety. Since these feelings often are as chronic as the 

pain the patient has experienced, changes in self-perception 

and loss of self-esteem may result. Defensive negativity 

and high resistance to change have been cited as impeding 

pain reduction or recovery (Achterberg & Lawlis, 19 80). 

The current study attempted to evaluate a new computer 

software treatment program called Health Imagery Technology 

Systems (HITS; Cave, 19 85) and its motivational impact on a 

chronic pain population. The treatment used was originally 

designed to promote relaxation, cognitive restructuring, and 

ultimately behavioral change through visual and auditory 
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elicitation of evoked response potentials (ERP). The system 

was developed on the premise that through serial sessions, 

repeated elicitation of these ERPs strengthened neuronal 

traces, reduced resistance and anxiety, reframed existing 

cognitions, and resulted in the trainee's initiation of 

behavioral response and change. Theoretically, certain 

visual and/or auditory stimuli brought about elicitation 

of evoked response potentials. As these responses were 

repeated, they became conditioned and resulted in habitual 

thought processes. When the patient became conditioned to 

positive cognitive stimuli, a positive thinking pattern 

became habitual. Positive thought process then became the 

dominant cognitive habit, and replaced prior negative 

process. The outcome reportedly included increased self-

esteem as well as a reduction in negative psychological 

components which were previously contributive to habituation. 

Resistance and negativity have then been framed toward 

positiveness and willingness for change, and enhancement 

of treatment was provided (Cave, 1985). 

The hypotheses of this study included the following: 

1) on measures of intellectual functioning, using four 

WAIS-R subscales, the treatment groups will have signifi-

cantly improved scores when compared to the control group; 

2) on self-reported self-concepts measured by a Semantic 

Differential Technique, the treatment group will show 

significant change when compared to the control group; 
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3) on the health attitudes measured by the HAT, the treatment 

group will show significant improvement compared to the 

control group; 4) on imagery, measured by the imagery protocol, 

the treatment group will show significant improvement compared 

to the control group; 5) reports of existing pain, measured by 

pain drawings, will show significant reduction in perceived 

pain in the treatment groups when compared to the control 

group; and 6) scores on the Zung Self-Rating Depression Scale 

will show significant improvement on measures of depression 

in the treatment group compared to the control group. 

Method 

Subjects 

Subjects included 54 in-patients undergoing pain 

management training and treatment in a program designed and 

maintained by the Spinal and Chronic Pain Centre, Medical 

Arts Hospital, Dallas, Texas. All patients were under 

medical supervision and treatment during the study. Subjects 

were chosen for both treatment and control groups as they 

presented. All subjects were classified as chronic pain 

patients by nature of their referral and subsequent 

admittal to this program. 

Each subject group was separated by a time period 

designed to eliminate overlapping in-patient hospitalization. 

Due to the prerequisites for admittal to this program all 

subject groups were considered homogeneous. Ages ranged 
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from 2 5 to 5 8 years, and the mean age was 47 years. The 

total subject pool included 22 females and 32 males. 

Instruments 

The treatment in this study was a Health Imagery 

Technology computer software program developed and copy-

righted by Terry L. Cave. He has reported that the program 

worked on several variables including timing, reading level, 

and slope of learning or speed of presentation (Cave, 1985). 

Cave has called his procedure "I Waves" which were synchronized 

to the individual's natural learning pattern. The learning 

pattern was analyzed through the establishment prior to use 

of the program of the individual's reading speed. During 

each session, the material was presented at a level just 

above the person's subliminal perception. At first presen-

tation, the phrases used and the subject's recognition of 

their meaningfulness included a time lag which allowed the 

material to be processed above subliminal perception. 

During each additional presentation (treatment) a gradual 

decrease was made in the amount of time that the image was 

available upon the screen for recognition. Cave (19 85) 

further reported that this system delivered a super-charged 

suggestion in just the right time frame to produce the 

greatest effect. He stated that a reading level would be 

associated with an optimal time delay and therefore be 

optimal in evoking potentials which would then reportedly 
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become associated with the material. After this treatment 

was repeated, a habit was reportedly formed and became 

easily accessible. Although this material was copyrighted, 

the material can be made available through Terry Cave, 324 

N. Central, Richardson, Texas. 

Six instruments were utilized and administered in a 

pre- and post-treatment manner to all subjects. Instruments 

included The Wechsler Adult Intelligence Scale-Revised 

(WAIS-R), A Semantic Differential Scale designed to measure 

self-concept, the Health Attribution Test (HAT), an imagery 

protocol for chronic pain patients, the McCoy-Lawlis Pain 

Drawing, and the Zung Depression Scale. 

The WAIS-R was designed as a basic test of intelligence 

as well as a diagnostic and research tool. This instrument 

has been well researched and has been shown to demonstrate 

high validity both empirically, and rationally (Weschler, 

19 81). The reliability of the three IQ scores derived from 

the WAIS-R was reportedly high across age groups with 

average coefficients of .97 (Verbal), .93 (Performance), 

and .9 7 (Full Scale). 

Certain subtests were used to ascertain specific 

information. Subtests were administered in the odd-even 

method of test-retest and included similarities, arithmetic, 

information, and digit span. 

Similarities was used as a measure of verbal concept 

formation (Matarazzo, 1980). This subtest has reported 
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reliabilities ranging from .82 to .85. Arithmetic was used 

to help determine concentration and recall (Matarazzo, 1980), 

and this subtest reliability ranged from .86 to .87. Infor-

mation was used to help determine everyday knowledge and 

long term memory and has a reported reliability coefficient 

of .90. Digit Span was used to measure attention and 

distractibility and has a reported reliability coefficient 

of .82 to .89 (Matarazzo, 1980). 

The Semantic Differential Technique (see Appendix A) was 

utilized in the measurement of constructs and included 30 

bipolar adjectives rated in a pre- and post-treatment measure, 

The reliability coefficient on this scale or similar scales 

has been reported to be as high as .85 (Snider & Osgood, 

1969) . 

The HAT was used as a measure of internal/external locus 

of health control. Additionally, this test has reportedly 

yielded a rating of self-oriented health responsibility 

measures. The scales measured locus of health attitude 

control with regard to internal, powerful others and chance. 

Validity of the instrument has been reported as ranging from 

.22 to .47. Intratest reliability on this instrument was 

Internal .86, Powerful Others .88, and Chance .92. Test-

retest reliability was Internal .83, Powerful Others .75, 

and Chance .85. The scales measured locus of control with 

regard to powerful others, internal control, and chance 

(Achterberg & Lawlis, 19 80). 
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Imagery has been used effectively in several different 

clinical settings, including pain patient populations and 

has been shown to demonstrate reliability and validity as a 

measurement of imagery on several different dimensions 

(Achterberg & Lawlis, 1980). Additionally, an emotional 

component was used in scoring imagery protocols and was 

obtained subjectively from those submitting the protocols. 

The protocol included measures of vividness of pain, nature 

of pain in imagery, vividness of body defense imagery, 

effectiveness of body defense imagery, interaction of body 

defense with pain in imagery, symbolism of overall imagery, 

overall strength or weakness of imagery, and a total imagery 

score (see Appendix B). 

The McCoy-Lawlis Pain Drawing was developed to 

pictorially describe and assess reported pain along six 

dimensions including realness, expansion, over-dramatization, 

additional areas, emotional components, and lack of specific 

pain. The validity of this instrument was investigated in a 

pain clinic setting with significant results which ranged 

from .30 to .53. Scorer reliability was .85, and grid count 

reliability was .97 (Achterberg & Lawlis, 1984). 

The Zung self-report depression scale was used to 

determine depression (see Appendix C). This instrument has 

been reported to have a reliability coefficient of .73 for 

a mixed sample (Zung, 1973). 
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Additionally, a computer generated 10 item self-image 

mood thermometer, designed by the creator of the treatment 

program was utilized to measure self-report by the subject, 

immediately before and after the treatment (Cave, 19 85). 

This thermometer was self-scoring (see Appendix D) and 

automatically printed during each treatment. 

Procedure 

All subjects were assessed upon hospital admittal and 

again at discharge and used the six measurements previously 

discussed. Administrations proceeded in a standardized, 

uniform manner and were given by qualified examiners. 

Demographic data was collected on all patients, including 

name, age, sex, and race. 

The treatment groups received all standard therapies 

offered in the Spinal and Chronic Pain Centre's program plus 

an orientation, and a minimum of nine HITS sessions over the 

standard three week hospitalization term. Each HITS session 

included pre-session measures, actual program, and post-

session measures. The total session time was approximately 

20 minutes and scheduled at the same hour daily. During the 

20 minute session, the subjects were seated in a recliner in 

front of a color remote Commador 6 4 computer terminal. 

Additionally, the subjects used earphones attached to a 

General Electric portable stereo cassette player. The 

soundtrack from the movie "Chariots of Fire" was used for 

each patient to standardize treatment and to eliminate 
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outside noise. A qualified operator initiated and terminated 

each session. Each subject in the treatment group followed 

the same individualized schedule daily. The number of 

trained examiners was controlled and the testing environment 

was held constant (same room each day, same approximate 

temperature in testing area, session at approximately same 

time every day). 

The nontreatment groups did not overlap in hospitali-

zation term with the treatment group in order to control for 

patient disappointment or discrimination of treatment. This 

procedure was used because of the difficulty of offering the 

treatment to control subjects at a later date. Most patients 

in this program were from small remote communities and found 

it inconvenient to return for full sessions of treatment. 

Additionally, all patients in any given week of the program 

attended every therapy session, all meals, and all other 

activities together making it difficult to avoid discussion 

and possible contamination of treatment effects. 

The control group followed the normally prescribed 

therapy routine used in the Spinal and Chronic Pain Centre. 

The same personnel worked with both groups. Scoring of 

assessment batteries was standardized and performed by 

qualified persons. 

The actual treatment, The Health Imagery Technology 

Systems computer program was preceeded by a reading test for 
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each subject. This result was then used as a starting 

point for the program and was increased daily by one 

increment. The first part of the program included slow 

presentations of the phrases (see Appendix E) chosen for 

pain patients and these phrases were presented on a colored 

background. The phrases changed positions on the screen at 

a predetermined speed and in a predetermined pattern. 

Additionally, the background colors of the screen changed 

at a predetermined speed and in a set order. As the 

program advanced, the phrases and colors were seen in a 

faster time sequence. The subjects were instructed to 

follow the patterns on the screen without reading or 

worring about individual words. If the subjects reported 

that the program was too easily read, an adjustment of one 

day's reading level was made. Also, each session was begun 

at a reading level one increment higher than the one used 

in a previous session. Subjects were instructed in the use 

of the mood thermometer and asked to use it before and after 

each session. These results were automatically printed by 

the computer. 

Results 

The hypotheses were tested using a two group repeated 

measures analysis of variance design (see Appendices F and G). 

The first hypothesis regarding intellectual function measured 

by the WAIS-R subscale scores indicated that no significant 
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differences between treatment and control group were found. 

Four subtests were analyzed. The analysis revealed that the 

Similarities subscale showed significant within group 

variance as seen in Table 1 (F = 5.46, p < .023). The 

analysis of the Arithmetic, Digit Span, and Information 

subtests revealed no significant findings on any level. 

Table 1 

Analysis of Variance Means and 
Standard Deviations for WAIS Similarities 

Treatment Groupa Control Group*5 

Variable Pre-Test Post-Test Pre-Test Post-Test 

WAIS Similarities 

M 9.93 10. 85 9.74 11.37 

SD 

df 

4.38 4. 

MS 

15 

F 

4.11 

P 

3.93 

Between Subject 

B (Groups 1 0.75 0. 03 0. 87 

Error B 52 26.28 

Within Subjects 

A (Treatments) 1 44.08 5. 46 0. 02 

AB (Interaction) 1 3.34 0. 41 0. 52 

Error W 52 8.07 

aN = 27 

bN = 27 
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Since the research hypothesis concerned the interactional 

significance level only, the conclusion was made that the 

treatment effects were nonsignificant. 

Scores on 30 bipolar adjectives which measured self-

concept by Semantic Differential Technique were analyzed. 

Only one bipolar comparison showed a significant difference, 

that being item 23 (hot-cold) shown in Table 2 (F = 4.79, 

p = .035). The results of this analysis indicated that 

the treatment group changed their description of themselves 

from hot to cold significantly more often than did the 

control group. However, the error rate involved in 

examining this many variables together would predict that 

at least one of the adjective pairs would reflect signifi-

cance by chance alone. Caution should be used in 

attributing this result to treatment effects alone. 

Three different measures of health attitude were 

analyzed on the Health Attribution Test and no significant 

differences were found between groups. Further, no 

significant score changes were noted. Therefore, the 

research hypothesis which regarded the attitudinal changes 

between the two groups was rejected. 

On the imagery protocol which contained seven different 

measures, only one measure indicated a significant difference 

in the treatment group. This measure indicated that the 

treatment group reported significantly stronger imagery 

(F = 18.2, p < .00008) than the control group. A measure of 
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Table 2 

Analysis of Variance Means and Standard Deviations 
for Semantic Differential (Hot-Cold) 23 

Treatment Groupa Control Group*5 

Pre-Test Post-Test Pre-Test Post-Test 

Semantic Differential 

M 50.00 56.67 50.37 49.41 

SD 9.98 6.08 9.98 10.44 

df MS F p 

Between Subject 

B (Groups) 1 320.33 4.70 0.35 

Error B 52 68.14 

Within Subjects 

A (Treatments) 1 219.59 2.10 0.15 

AB (Interaction) 1 392.93 3.76 0.06 

Error W 52 104.49 

aN = 27 

bN = 27 

vividness of body defense images showed that treatment group 

and control group significantly reported clearer imagery at 

second testing (F = 4.58, £ < .037). These results are 

reported in Table 3. 

Reports of pain, measured by two factors on a pain 

drawing, percentage of perceived pain, and number of pain 

squares drawn, showed no significant differences between 
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Table 3 

Analysis of Variance Means and Standard Deviations 
for Imagery 3 and Imagery 6 

Treatment Group3, Control Group 

Pre-Test Post-Test Pre-Test Post-Test 

Imagery 3 

M 

SD 

Between Subject 

B (Groups) 

Error B 

Within Subjects 

A (Treatments) 

AB (Interaction) 

Error W 

Imagery 6 

M 

SD 

Between Subject 

B (Groups) 

Error B 

Within Subjects 

A (Treatments) 

AB (Interaction) 

Error W 

df 

1 

52 

1 

1 

52 

1 

52 

1 

1 

52 

2.30 2.74 

1.17 1.13 

MS F 

3.34 

1. 44 

4. 08 

0.08 

0.89 

2.32 

4.58 

0. 09 

2.48 

0.98 

2.96 

1.09 

3. 34 

1. 39 

0. 75 

11.34 

0. 62 

2.41 

1.20 

18.20 

2.70 

1.03 

0.13 

0.04 

0.76 

3.48 

0. 84 

0.13 

3.04 

0.98 

2.67 

1.07 

0.28 

0.00008 

lN = 27; bN = 27 
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treatment and control group. The hypothesis which regarded 

lowered perception of pain was not upheld. 

0** the Zung depression scale, there were no significant 

ffs£"snces between treatment and control groups. However, 

both groups showed significant improvement (F = 15.93, p < 

.000021) in depression scores (lowered scores). These results 

are presented in Table 4. 

Table 4 

Analysis of Variance Means and Standard Deviations 
for Zung Depression Scale 

Variable 

Treatment Group3 Control Groupb 

Pre-Test Post-Test Pre-Test Post-Test 

Zung Depression Scale 

M 

SD 

Between Subject 

B (Groups) 

Error B 

Within Subjects 

A (Treatments) 

AB (Interaction) 

Error W 

48.11 

8. 92 

42.44 

8.11 

df 

1 

52 

1 

1 

52 

MS 

28. 01 

124.74 

528.90 

41.56 

33.19 

0.22 

45.85 42.67 

10.38 7.91 

P 

0. 64 

15.93 

1.25 

0.00021 

0.27 

aN = 27 

bN = 27 
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Post Hoc Analysis 

A discriminant analysis was used to analyze pre- and 

post- group differences. Two significant differences were 

found on pre—scores and included a measure of overall strength 

of imagery (F = 16.14, p < .0002) and an overall total of 

imagery scores (F = 4.31, p < .043). These results are 

presented in Table 5. An analysis of post-scores did not 

show these two variables to be significant. However, on 

post—scores the analysis did show the bipolar adjective pair 

hot-cold as significant (F = 9.75, p < .0029). This result 

is presented in Table 5. No combination of dependent variables 

analyzed by the discriminant analysis added explanations to 

the findings of the analysis of variance. 

Table 5 

Post-Hoc Discriminant Analysis Univariate Fs 
on Pre- and Post-Treatment Means ~~ 

Variables Significance Level 

Pre-Treatment 

Imagery 6 

Imagery Total 

Post-Treatment 

Semantic Differential 23 

16.14 

4. 31 

9.75 

. 0002 

.043 

.0029 
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Pre- and post-treatment scores on the ten item Mood 

Thermometer presented in Table 6 were analyzed using a t test, 

Table 6 

Means and ts for Pre- and Post-Treatment 
Mood Thermometer 

I t e m Pre-test Post-test df 
Mean Mean 

1. Relaxation level now 54. 00 60. 32 26 2. 39* 

2. Pain intensity level now 56. 02 53. 25 26 1. 50 

3. Physical comfort now 53. 95 57. 07 26 1. 55 

4. Emotional comfort level 61. 41 64. 91 26 2. 89** 

5. Positive attitude level 63. 78 68. 02 26 3. 15** 

6. Positive self-image level 59. 62 63. 32 26 2. 85** 

7. Self-esteem level 59. 68 62. 72 26 1. 80 

8. Satisfaction 
progress 

with personal 
60. 61 62. 12 26 1. 05 

9. Satisfaction 
efforts 

with personal 
66. 26 69. 43 26 2. 67* 

.0. Satisfaction 
of others 

with efforts 
68. 90 69. 93 26 1. 59 

Note. N = 2 7 

* = .05 = 2.056; ** = .01 = 2.779 

Five of the ten items showed significant changes within the 

treatment group. These items included numbers 1, Relaxation 

level now (t = 2.39, p < .05); 4, Emotional comfort level 

(t = 2.89, p < .01; 5, Positive attitude level (t = 3.15, 
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p < .01); 6, Positive self-image (t = 2.85, p < .01); and 

9, Satisfaction with personal efforts (t = 2.67, £ < .05). 

Discussion 

The hypotheses of this study, overall, did not reveal 

any significant treatment effect strong enough to indicate 

that the HITS computer software would make a significant 

contribution to a pain management program. However, some of 

the significant results will be reviewed. 

There were no significant effects found on measures of 

intellectual functioning between the groups. The lack of 

significant change after treatment could indicate several 

different trends. First, verbal and reading skills among 

the chronic pain patients are average to below average and 

the HITS package depends heavily on reading skills. Secondly, 

attention and concentration are often impaired by chronic 

Pain« Sitting for twenty minutes may become extremely 

uncomfortable for some patients, thereby further reducing 

attending abilities. The HITS program uses an underlying 

assumption that the participant will be able to sit comfort-

ably and attend during the session. 

The results indicate that both groups of patients showed 

significant improvement in abstract reasoning abilities as 

measured by the Similarities subtest on the WAIS-R. This 

was not a treatment effect, and both groups showed improvement 

in the same direction. Perhaps through management and 

reduction of pain, mental energy that previously was 
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extended toward pain behaviors was released, leaving more 

energy for abstract concept formulation. The patients are 

encouraged to verbalize feelings and emotions, which may have 

resulted in an increased willingness to offer abstractions 

during the second testing. Additionally, by the end of their 

three week hospitalization, rapport has been better established 

between patient and examiner, thereby allowing the patient to 

feel more comfortable with less concrete responses. 

One self-concept measure, the bipolar adjective pair 

hot-cold, was statistically significant, although this result 

could be due to chance alone when considering the large 

number (30) of variables analyzed on the semantic differential 

technique used in this study. The results indicate that the 

treatment group chose the adjective cold more often after 

treatment. If this were truely a significant result, it 

could relate to personal perception of change in pain, since 

the adjectives hot and cold are often used by the patients as 

descriptors of pain. Patients often describe intense pain as 

burning, and this shift could reflect some change in their 

pain perception. 

The subjects in the treatment group did report more 

strength in their imagery when compared to the control group 

after participation in the treatment. Considering the number 

of imagery variables used on the protocol (7), concluding 

that the HITS program could be used to improve overall imagery 

skills in this patient population seems questionable at best. 
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Both groups report significantly more vivid imagery of 

their body defense systems at the end of their participation 

in the pain program. This result would be expected due to 

the strong emphasis on physiological teaching as well as the 

imagery training available to these patients during their 

hospitalization. 

On a self-report measure of pain, the treatment group 

shows a trend of lowered percentage of pain. Although this 

finding was not significant, it approaches significance. 

Pain management training should support a slight reduction 

of pain following a three week in-patient program. However, 

significant lowering of pain is not an expectation in this 

short training time, and is usually noted after a period of 

time where the patient follows a home program. Therefore, 

this trend seems consistent with overall pain management 

training expectations. 

Both groups showed an improvement on the self-report 

depression scale indicating that a general lowering of 

depression was seen. Exercise and activity are often 

drastically increased during the pain program. Many chronic 

pain patients become inactive, thinking they cannot do the 

things they once did. The program's underlying theme centers 

on the assumption that this patient group can become more 

active when taught correct exercises and proper body 

mechanics. Lower depression scores may reflect this return 

to activity. 
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The subjects in the treatment group were asked to report 

their feelings on ten mood measures prior to and following 

the treatment. The results showed five different significant 

mood measure changes for the treatment group. These measures 

included (a) an increase in sense of relaxation following the 

session, (b) an increase in an emotional comfort component, 

(c) a self-report increase in positive attitude, (d) an 

increase in feelings of positive self-image, and (e) an 

increase in a sense of satisfaction with personal efforts. 

These results seem to reflect a situational and time limited 

shift of attitude which may relate to increases in the 

relaxation response. These significant changes were not 

strong enough to affect a difference between treatment and 

control groups on other variables. It might be speculated 

that the mood changes were situational and that this program 

would be more relevant in crisis settings versus long-term 

mood change. 

Considering the results of this study, there is no 

conclusive evidence to support the use of the HITS program 

with chronic pain patients. It would be premature to contend 

that this program would exert a significant effect on pain 

populations overall. However, the results indicate that the 

program enhances mood changes on some level. Some patients 

reported adversive effects after participating in this 

treatment, including headaches relating to flashing lights 

and colors, an increase in anger and resistance, and an 
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increase in tension. The patients who reported high satis-

faction with the treatment seemed to have good reading skills 

and displayed good verbal skills. Further research is 

necessary to better understand the underlying effects of 

this treatment. Additional research on the program and its 

effects with larger groups and different populations, 

especially those with good verbal skills could help clarify 

its practicality and applicability. 
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Appendix A 

Semantic Differential Test 

Each item is composed of 2 pairs of words. Circle the 

number which best describes you at this time. 

Example: 

tense 1 2 3 relaxed 

If you are tense, circle 1. 

If you are relaxed, circle 3. 

If you are in-between, circle 2. 

1. good 1 2 3 bad 

2. pleasant 1 2 3 unpleasant 

3. fair 1 2 3 unfair 

4. wise 1 2 3 foolish 

5. successful 1 2 3 unsuccessful 

6. honest 1 2 3 dishonest 

7. positive 1 2 3 negative 

8. sweet 1 2 3 sour 

9. valuable 1 2 3 worthless 

10. clean 1 2 3 dirty 

11. strong 1 2 3 weak 

12. hard 1 2 3 soft 

13. heavy 1 2 3 light 

14. thick 1 2 3 thin 

15. rugged 1 2 3 delicate 

16. large 1 2 3 small 

17. masculine 1 2 3 feminine 
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•
 

00 
I—1 severe 1 2 3 lenient 

19. active 1 2 3 passive 

20. excitable 1 2 3 calm 

•
 

•—1 
C

N
J impetuous 1 2 3 quiet 

22. quick 1 2 3 slow 

23. hot 1 2 3 cold 

24. sharp 1 2 3 dull 

25. busy 1 2 3 lazy 

26. tense 1 2 3 relaxed 

27. painful 1 2 3 pain-free 

•
 

00 
C

N
 sick 1 2 3 healthy 

29. discomfort 1 2 3 comfort 

30. insecure 1 2 3 secure 

*Adapted from Snider, J. G., & Osgood, C. E., (1969) Sematic 

Differential Technique; A Sourcebook. Chicago: Aldine 

Publishing. 
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Appendix B 

Imagery-Pain—Imagery Scoring Sheet 

N A M E : DATE: WEEK 1 2 3 

Circle the number which best describes your imagery. 

1. Vividness of pain imagery 

1 2 3 4 r 

very 
unclear 

somewhat 
unclear 

moderately 
vivid 

quite 
vivid 

very 
vivid 

2. Nature of pain in imagery 

1 2 3 

takes 
over 

completely 

takes 
over 

somewhat 

can 
change 

a little 

moderately 
easy to 
change 

very 
easy to 
change 

3. Perception of body defenses in imagery 

1 2 3 4 

very 
unclear 

somewhat 
unclear 

moderately 
vivid 

quite 
vivid 

very 
vivid 

4. Interaction of body defenses with pain in imagery 

very 
unclear 

somewhat 
unclear 

moderately 
vivid 

quite 
vivid 

5. Symbolism of overall imagery 

1 2 3 

mixed very 
factual 
(concrete) 

moderately 
factual 
(concrete) 

moderately 
symbolic 

6. Overall strength or weakness of imagery 

1 2 3 4 

very 
weak 

quite 
weak 

moderate quite 
strong 

very 
vivid 

very 
symbolic 

very 
strong 



Appendix B—Continued 

Imagery Total Points 

36 

Total points = 

Maximum 

Minimum 

35 Excellent 

28 Good 

21 Average 

14 Less than average 

7 Poor 

Notes: 
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Appendix C 

Zung Depression Scale 

Name: 

Date: 

A little Some of Good part Most of 
of the the time of the the time 
time time 

1. I feel down-hearted 
and blue. 

2. Morning is best when 
I feel best. 

3. I have crying spells 
or feel like it. 

4. I have trouble 
sleeping at night. 

5. I eat as much as I 
used to. 

6. I still enjoy sex. 

7. I notice that I am 
losing weight. 

8. I have trouble with 
constipation. 

9. My heart beats faster 
than usual. 

10. I get tired for no 
reason. 

11. My mind is as clear 
as it used to be. 

12. I find it easy to 
do the things I 
used to do. 
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A little Some of Good part Most of 
of the the time of the the time 
time time 

13. I am restless and 
can't keep still. 

14. I feel hopeful about 
the future. 

15. I am more irritable 
than usual. 

16. I find it easy to 
make decisions. 

17. I feel that I am 
useful and needed. 

18. My life is pretty 
full. 

19. I feel that others 
would be better off 
if I were dead. 

20. I still enjoy the 
things I used to do. 
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Appendix D 

Mood Thermometer 

1. Relaxation level now. 

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

2. Pain intensity level now. 

10-s 20% 30% 40% 50% 60% 70% 80% 90% 100% 

3. Physical comfort level. 

10-6 20-6 30% 40% 50% 60% 70% 80% 90% 100% 

4. Emotional comfort level. 

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

5. Positive attitude level. 

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

6. Positive self-image level. 

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

7. Self-esteem level. 

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

8. Satisfaction with personal progress. 

10« 20-5 30% 40% 50% 60% 70% 80% 90% 100% 

9. Satisfaction with personal efforts. 

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

10. Satisfaction with efforts of others. 

10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
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Appendix E 

Sample of HITS phrases 

I am healthy. 

I feel healthy. 

I am active. 

I am fit. 

I have fitness. 

I have stamina. 

I have energy. 

I feel energized. 

I am energetic. 

I feel refreshed. 

I am flexible. 

I have flexibility. 

I have endurance. 

I gain health. 

I choose success. 

I gain success. 

I now attain health and 
happiness. 

I enjoy success. 

I enjoy life. 

I am secure. 

I am calm. 

I feel relaxed. 

I am serene. 

I have peace. 

I am comfortable. 

I gain comfort. 

I have ability. 

I am talented. 

I feel positive now. 

I feel inner strength growing now. 

I feel happy and healthy now. 

I feel healthy and free of pain. 

I let go of the negative past. 
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Appendix F 

Means and Standard Deviations on Pre- and Post-Test 
Data for Treatment and Control Groups 

Treatment Groupa Control Groupb 

Variable Pre-Test Post-Test Pre-Test Post-Test 

WAIS Information 

M 1.22 7.93 7.59 7.78 

SD 2.01 2.22 3.09 3.25 

WAIS Digit Span 

M 7-63 8.00 7.93 8.52 

2.59 2.60 2.50 3.29 

WAIS Arithmetic 

M 8.48 8.56 8.85 7.93 

2.71 2.86 3.71 3.21 

Pain Squares 

M 18.37 15.70 15.59 15.59 

SD 13.07 11.27 9.31 9.83 

Imagery 1 

Imagery 2 

Imagery 4 

M 2.89 3.04 3.19 3.33 

§£ 1-22 1.40 1.15 1.33 

M 2.26 2.67 2.56 2.56 

SD 1.06 1.07 .97 .97 

51 2»33 2.78 2.78 2. 70 

.04 1.05 .89 .95 
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Variable 

Treatment Groupa Control Group*3 

Pre-Test Post-Test Pre-Test Post-Test 

Imagery 5 

M 2.41 2.67 2.85 2.63 

SD 1.22 1.77 1.34 .93 

Imagery 7 

M 2.67 2.89 2.85 2.67 

SD 1.14 1.25 1.03 1.04 

Imagery Total 

M 17.37 19.41 20.30 19.96 

SD 5.64 6.95 4.65 8.51 

HAT Internal 

M 5.57 6.41 5.48 6.71 

SD 1.78 2.41 2.10 1.79 

HAT Powerful Others 

M 6.10 6.10 6.10 5.26 

SD 2.59 2.50 2.43 2.35 

HAT Chance 

M 5.96 5.74 7.71 7.96 

SD 1.97 2.12 8.59 10.51 

Semantic Differential 1 

M 50.15 49.30 50.67 50.48 

SD 9.76 10.27 10.87 10.93 

Semantic Differential 2 

M 49.22 49.44 49.82 50.93 

SD 10.22 8.07 9.37 10.05 
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Treatment Groupa Control Groupb 

Variable Pre-Test Post-Test Pre-Test Post-Test 

Semantic Differential 3 

M 49.89 50.22 49.07 49.93 

SD 9.77 9.34 10.07 11.34 

Semantic Differential 4 

M 50.33 53.93 51.33 49.44 

SD 10.03 10.21 11.09 9.82 

Semantic Differential 5 

M 49.82 49.74 49.59 49.74 

SD 9.72 15.44 8.94 8.97 

Semantic Differential 6 

M 50.70 51.00 49.70 50.33 

SD 10.07 9.08 9.62 9.18 

Semantic Differential 7 

M 50.07 51.19 50.78 49.37 

SD 10.07 9.08 9.62 9.18 

Semantic Differential 8 

M 50.26 50.07 48.33 49.19 

SD 9.74 9.54 8.17 10.00 

Semantic Differential 9 

M 49.89 48.67 50.26 50.52 

SD 9.77 9.40 10.70 9.61 

Semantic Differential 10 

M 50.11 51.63 50.22 49.15 

SD 10.25 10.57 9.77 8.41 
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Treatment Groupa Control Groupb 

Pre-Test Post-Test Pre-Test Post-Test 

Semantic Differential 11 

M 49.78 48.56 50.30 49.74 

SD 9.82 9.55 8.79 11.12 

Semantic Differential 12 

M 49.78 49.70 51.48 50.41 

SD 9.82 9.67 10.27 10.86 

Semantic Differential 13 

M 50.44 50.00 49.22 48.82 

S D 9.77 9.43 10.22 10.51 

Semantic Differential 14 

M 50.37 51.89 48.89 49.56 

SD 10.01 9.37 10.64 10.39 

Semantic Differential 15 

M 49.63 48.59 51.44 50.33 

9.79 9.39 10.25 9.46 

Semantic Differential 16 

M 49.89 51.68 49.56 49.44 

SD 9.82 10.57 10.03 9.24 

Semantic Differential 17 

M 49.00 51.41 50.03 48.19 

SD 10.20 9.57 9.83 9.48 

Semantic Differential 18 

M 50.37 52.00 51.33 49.74 

SD 9.74 10.99 9.18 9.62 
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Treatment Group3 Control Groupb 

Variable Pre-Test Post-Test Pre-Test Post-Test 

Semantic Differential 19 

M 49.07 47.48 49.22 50.63 

SD 9.74 10.99 9.18 9.62 

Semantic Differential 20 

M 50.22 50.19 50.59 49.78 

££ 9.94 8.79 9.39 9.83 

Semantic Differential 21 

M 49.85 48.22 50.52 49.11 

SD 9.76 10.13 10.33 9.25 

Semantic Differential 22 

M 49.56 49.78 49.04 49.70 

SD 9.81 9.24 10.12 8.54 

Semantic Differential 24 

M 47.37 50.11 47.70 49.00 

8.80 9.43 20.92 10.19 

Semantic Differential 25 

M 53.37 51.67 49.00 50.48 

SD 12.00 9.58 9.30 10.93 

Semantic Differential 2 6 

M 49.89 49.93 50.30 50.22 

9.77 9.74 10.34 10.18 

Semantic Differential 2 7 

M 50.70 52.37 53.04 50.78 

SD 11.20 9.10 11.96 9.53 
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Treatment Groupa Control Groupb 

Variable Pre-Test Post-Test Pre-Test Post-Test 

Semantic Differential 28 

M 49. 59 50. 68 48. 90 50. 15 

SD 10. 47 9. 46 9. 77 9. 52 

Semantic Differential 29 

M 49. 93 54. 48 50. 53 50. 85 

SD 9. 73 9. 07 10. 10 9. 67 

Semantic Differential 30 

M 49. 85 49. 59 50. 89 50. 82 

SD 9. 57 9. 39 9. 80 8. 78 

an = 27 

bn = 2 7 



47 

Appendix G 

Analysis of Variance on Pre- and Post-Test 
Data for Treatment and Control Groups 

Variable d f MS F p 

WAIS Information 

Between Subject 

B (Groups) i 0.33 0.27 0.87 

Error B 5 2 12.55 

Within Subjects 

B (Treatments) 1 5.33 2.70 0.11 

AB (Interaction) 1 i.gl 0.92 0.34 

Error W 52 i.98 

WAIS Digit Span 

Between Subject 

B (Groups) 1 4.48 0 > 3 5 Q > 5 6 

Error B 5 2 12.72 

Within Subjects 

A (Treatments) 1 6. 26 2.48 0.12 

AB (Interaction) l o.33 0.13 0.72 

Error W 5 2 2.53 

WAIS Arithmetic 

Between Subject 

B (Groups) 1 o.45 0.03 0.87 

Error B 5 2 15.71 
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Variable df MS 

48 

WAIS Arithmetic 

Within Subjects 

B (Treatment) 1 4. 9 0 i#20 0.28 

AB (Interaction) l 6.75 1.66 0.20 

Error W 52 4.07 

Pain Squares 

Between Subjects 

B (Groups) 1 56.33 0 f 2 6 0.61 

Error B 52 215.58 

Within Subjects 

B (Treatment) l 48.00 1.92 0.17 

AB (Interaction) 1 48.00 1.92 0.17 

Error W 52 24.98 

Imagery 1 

Between Subjects 

B (Groups) 1 2.37 0.97 0.33 

Error B 5 2 2.45 

Within Subjects 

B (Treatment) l 0.59 0.72 0.40 

AB (interaction) 1 0.00 0.00 1.00 

Error W 5 2 0.81 

Imagery 2 

Between Subjects 

B (Groups) 1 o.23 

Error B 5 2 1.39 

0.17 0.68 
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Variable df MS F p 

Imagery 2 

Within Subjects 

A (Treatments) 1 1.12 1.6I 0.21 

0.21 AB (Interaction) l 1.12 1.61 

Error W 52 0.70 

Imagery 4 

Between Subject 

B (Groups) 1 o.93 0.83 0.37 

Error B 52 l . n 

Within Subjects 

A (Treatment) 1 0.93 1.11 0.30 

AB (Interaction) 1 1.8I 2.18 0.15 

Error W 52 0.83 

Imagery 5 

Between Subject 

B (Groups) 1 1.12 0.68 0.42 

Error B 52 1.66 

Within Subjects 

A (Treatment) l 0.01 0.01 0.92 

AB (Interaction) 1 1.56 1.85 0.18 

Error W 52 0.85 

Imagery Total 

Between Subject 

B (Groups) 1 81.81 1.53 0.22 

Error B 52 53.40 



Appendix G—Continued 5 0 

Variable df MS F 
P 

Within Subjects 

A (Treatment) 1 19.59 1.05 0.31 

AB (Interaction) 1 37.93 2.02 0.16 

Error W 52 18.74 

Hat Internal 

Between Subjects 

B (Groups) 1 10.08 2.06 0.16 

Error B 52 4.89 

Within Subjects 

A (Treatment) 1 7.79 2.37 0.13 

AB (Interaction) 1 2.68 0.81 0.37 

Error W 52 3.29 

HAT Powerful Others 

Between Subjects 

B (Groups) 1 4.48 0.50 0.48 

Error B 52 8.99 

Within Subjects 

A (Treatment) 1 4.48 1.41 o.24 

AB (Interaction) 1 4.48 1.41 0.24 

Error W 52 3.17 

HAT Chance 

Between Subjects 

B (Groups) 1 106.01 1.14 0.29 

Error B 52 93.19 
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Variable df MS F p 

Within Subjects 

A (Treatment) 1 o . O l 0.00 0.96 

AB (Interaction) 1 1.51 0.50 0.48 

Error W 52 3.13 

Semantic Differential 1 

Between Subjects 

B (Groups) 1 8.33 0.07 0.80 

Error B 52 124.12 

Within Subjects 

A (Treatment) 1 9.4 8 0.12 0.74 

AB (Interaction) 1 1.81 0.02 0.88 

Error W 52 82.24 

Semantic Differential 2 

Between Subjects 

B (Groups) 1 29.04 0.23 0.64 

Error B 52 12 7.4 0 

Within Subjects 

A (Treatment) 1 12.00 0.21 0.65 

AB (Interaction) 1 5.33 0.09 0.76 

Error W 52 58.09 

Semantic Differential 3 

Between Subjects 

B (Groups) 1 8.33 0.07 0.80 

Error B 52 124.12 
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Variable df MS 

52 

Within Subjects 

A (Treatment) l 9. 4 8 0 > 1 2 0 # 7 4 

AB (Interaction) 1 i.81 0 > 0 2 0 # 8 8 

Error W 52 82.24 

Semantic Differential 4 

Between Subjects 

B (Groups) i 8i.81 0 i 6 0 Q > 4 4 

E r r o r B 52 136.86 

Within Subjects 

A (Treatment) l 19.59 0 > 2 6 Q < 6 1 

AB (Interaction) 1 202.81 2.70 0.11 

Error W 52 75.22 

Semantic Differential 5 

Between Subjects 

B (Gr°ups) 1 0.33 0.00 0.96 

E r r o r B 52 139.14 

Within Subjects 

A (Treatment) 1 0.04 0.00 0.99 

AB (Interaction) 1 0.33 0.00 0.96 

Error W 5 2 107.42 

Semantic Differential 6 

Between Subjects 

B (Groups) 1 18.75 

Error B 5 2 115.14 

0.16 0.69 
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Variable df MS F p 

Within Subjects 

A (Treatment) 1 5.79 0.08 0.78 

AB (Interaction) 1 0.75 0.01 0.92 

Error W 52 71.42 

Semantic Differential 7 

Between Subjects 

B (Group) 1 8.33 0.09 0.77 

Error B 52 93.56 

Within Subjects 

A (Treatment) 1 0.59 0.01 0.93 

AB (Interaction) 1 42.81 0.49 

Error W 52 86.80 

Semantic Differential 8 

Between Subjects 

B (Group) 1 53.48 0.51 0.48 

Error B 52 104.83 

Within Subjects 

A (Treatment) 1 3.00 0. 04 0.84 

AB (Interaction 1 7.26 0.10 0.75 

Error W 52 71.42 

Semantic Differential 9 

Between Subjects 

B (Group) 1 3 3 . 3 3 0.27 0.61 

Error B 52 124.69 
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Variable df 143 

54 

Within Subjects 

A (Treatment) 1 6 < 26 0.09 0.77 

AB (Interaction) 1 14.81 0.21 0.65 

Error W 52 70.67 

Semantic Differential 10 

Between Subjects 

B (Group) 1 3 7 . 9 3 0 > 3 1 Q > 5 8 

Error B 52 120.96 

Within Subjects 

A (Treatment) 1 1.33 0. 0 2 0. 8 9 

AB (Interaction) l 45.37 0.64 0.43 

Error W 52 70.56 

Semantic Differential 11 

Between Subjects 

B (Group) 1 19.59 0.17 0.68 

Error B 5 2 115.62 

Within Subjects 

A (Treatment) 1 21.33 0.27 0.60 

AB (Interaction) 1 3.00 0.04 0.85 

Error W 52 78.57 

Semantic Differential 12 

Between Subjects 

B (Group) 1 39.12 o.27 0.61 

Error B 5 2 145.07 
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Variable df MS P 

Within Subjects 

A (Treatment) 1 8.90 0.15 0.70 

AB (Interaction) 1 6.75 0.11 0.74 

Error W 52 61.11 

Semantic Differential 13 

Between Subjects 

B (Groups) 1 39.12 0.37 0.54 

Error B 52 105.11 

Within Subjects 

A (Treatment) 1 4.90 0.05 0.82 

AB (Interaction) 1 0.01 0.00 0.99 

Error W 52 94.61 

Semantic Differential 14 

Between Subjects 

B (Groups) 1 98.23 0.79 0.38 

Error B 52 124.84 

Within Subjects 

A (Treatment) 1 32.23 0.40 0.53 

AB (Ihteraction) 1 4.90 0.06 0.81 

Error W 52 79.74 

Semantic Differential 15 

Between Subjects 

B (Groups) 1 85.33 0.94 0.33 

Error B 52 91.09 
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Variable df MS F £ 

Within Subjects 

A (Treatment) 1 31.15 0.32 0.58 

AB (Interaction) 1 0.04 0.00 0.98 

Error W 52 98.25 

Semantic Differential 16 

Between Subjects 

B (Group) 1 44.08 0.31 0.58 

Error B 52 142.14 

Within Subjects 

A (Treatment) 1 18.75 0.34 0.56 

AB (Interaction) 1 24.08 0.44 0.51 

Error W 52 54.86 

Semantic Differential 17 

Between Subjects 

B (Group) 1 25.04 0.19 0.67 

Error B 52 132.09 

Within Subjects 

A (Treatment) 1 0.59 0.01 0.92 

AB (Interaction) 1 137.81 2.34 0.13 

Error W 52 58. 88 

Semantic Differential 18 

Between Subjects 

B (Group) 1 11.34 0.12 0.73 

Error B 52 96.79 
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Variable df MS_ F £ 

Within Subjects 

A (Treatment) 1 0.01 0.00 0.99 

AB (Interaction) 1 70.08 0.84 0.36 

Error W 52 83.05 

Semantic Differential 19 

Between Subject 

B (Group) 1 73.34 0.59 0.45 

Error B 52 125.35 

Within Subjects 

A (Treatment) 1 0.23 0.00 0.95 

AB (Interaction) 1 60.75 0.86 0.36 

Error W 52 70.91 

Semantic Differential 20 

Between Subject 

B (Group) 1 0.01 0.00 0.99 

Error B 52 104.01 

Within Subjects 

A (Treatment) 1 4.90 0.06 0.80 

AB (Interaction) 1 4.08 0.05 0.82 

Error W 52 76.45 

Semantic Differential 21 

Between Subject 

B (Group) 1 16.33 0.15 0.70 

Error B 52 110.04 
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Variable df MS F £ 

Within Subjects 

A (Treatment) 1 62.26 0.73 0.39 

AB (Interaction) 1 0.33 0.00 0.95 

Error W 52 85.03 

Semantic Differential 22 

Between Subject 

B (Group) 1 2.37 0.02 0.89 

Error B 52 116.59 

Within Subjects 

A (Treatment) 1 5.33 0.09 0.77 

AB (Interaction) 1 1.33 0.02 0.88 

Error W 52 61.87 

Semantic Differential 24 

Between Subject 

B (Group) 1 4.08 0.02 0.89 

Error B 52 218.97 

Within Subjects 

A (Treatment) 1 110.01 0.82 0.37 

AB (Interaction) 1 14.08 0.10 0.75 

Error W 52 134.97 

Semantic Differential 25 

Between Subject 

B (Group) 1 208.33 1.62 0.21 

Error B 52 128.69 
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Variable df MŜ  F £ 

Within Subjects 

A (Treatment) 1 0.33 0.00 0.95 

AB (Interaction) 1 68.48 0.74 0.39 

Error W 52 92.29 

Semantic Differential 26 

Between Subject 

B (Group) 1 3.34 0.02 0.88 

Error B 52 151.78 

Within Subjects 

A (Treatment) 1 0.01 0.00 0.99 

AB (Interaction) 1 0.08 0.00 0.97 

Error W 52 48.66 

Semantic Differential 27 

Between Subject 

B (Group) 1 3.70 0.04 0.85 

Error B 52 102.23 

Within Subjects 

A (Treatment) 1 2.37 0.02 0.89 

AB (Interaction) 1 104.04 0.88 0.35 

Error W 52 118.61 

Semantic Differential 28 

Between Subject 

B (Group) 1 10.08 0.07 0.79 

Error B 52 145.37 
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Variable df MS F £ 

Within Subjects 

A (Treatment) 1 36.75 0.77 0.38 

AB (Interaction) 1 0.23 0.00 0.94 

Error W 52 47.72 

Semantic Differential 29 

Between Subject 

B (Group) 1 57.79 0.48 0.49 

Error B 52 120.65 

Within Subject 

A (Treatment) 1 154.08 2.35 0.13 

AB (Interaction) 1 126.75 1.93 0.17 

Error W 52 65.71 

Semantic Differential 30 

Between Subject 

B (Group) 1 34.45 0.35 0.56 

Error B 52 98.48 

Within Subjects 

A (Treatment) 1 0.75 0.01 0.92 

AB (Interaction) 1 0.23 0.00 0.95 

Error W 52 71.22 
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