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Low back pain has long been estimated to be the most 

prevalent and debilitating source of chronic pain. The 

present study first reviews the literature addressing the 

various theories of pain, the physiological and psycho-

logical variables important in pain research, and the 

psychotherapeutic approaches that have been used to date 

to reduce pain. Thirty-seven hospitalized chronic back 

pain patients were administered the cold-pressor test and 

a medical pain stimulus procedure which was medically 

relevant to their back pathology. A card-sort method was 

utilized in order to assess the coping strategies employed 

by the patients during these two pain stimulus tasks. 

These procedures were repeated following treatment. Coping 

strategies used by patients during the two pain tasks were 

compared. 

Results demonstrated that there was a significant 

difference in the manner in which patients coped with the 

two types of pain. Cold-pressor measures of pain threshold 

and tolerance were not significantly different between pre-

treatment and post-treatment. These measures were also not 



positively correlated with treatment outcome. A multiple 

regression approach demonstrated that particular coping 

strategies were significantly predictive of treatment 

outcome. 

The medical pain stimulus procedure was found to 

provide more significant predifetor variables than the cold-

pressor test. At pre-treatment assessment, patients who 

relied on dramatized coping strategies were less likely to 

be successful in treatment. Breathing activity and pain 

acknowledgement were positive coping techniques highly 

predictive of successful outcome in this study. The use of 

computers for assessment and other recommendations for 

future research were discussed. 
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CHAPTER I 

COGNITIVE COPING STRATEGIES WITH 

CHRONIC BACK PAIN PATIENTS 

Pain has traditionally been conceptualized as a neuro-

logical and neurophysiological phenomenon that signals 

tissue damage. As such, research in pain mechanisms 

initially focused on its presumed sensory substrates. 

Today, despite a multimillion dollar pharmaceutical industry 

and sophisticated surgical advances, pain continues to be 

the most common symptom for which medical treatment is 

sought. In a classic study by Beecher (1956), evidence was 

found for a marked psychogenic component to the subjective 

pain experience which prompted a renewed and expanded 

interest in pain research. The current view of pain 

involves cultural learning, attention, personal meanings 

given to the pain, and other psychological and cognitive 

variables in addition to the neurological and biochemical 

processes. The gate-control theory of pain (Melzak, 1973) 

has assisted in broadening the scope of a definition of pain 

and our treatment approaches. The theory has suggested that 

psychology has much to contribute in both understanding and 

treating pain. This multidimensional view of pain is con-

sistent with the popular field of health psychology and 

behavioral medicine (Turk, Meichenbaum, & Genest, 1983). 



Sternbach (1968) defined pain in a manner which attempts to 

elucidate the multidimensional nature of the pain experience. 

Pain is an abstract concept which refers to (1) a 

personal, private sensation of hurt; (2) a harmful 

stimulus which signals current or impending tissue 

damage; (3) a pattern of responses which operate to 

protect the organism from harm. These responses can 

be described in terms which reflect certain concepts, 

i.e., in neurological, physiological, behavioral, and 

affective "languages" (p. 21). 

The renewed interest in a multicomponent view of pain has 

led to many investigations which sought to manipulate 

psychological variables in order to facilitate medical 

treatments. The psychological approaches have attempted to 

eliminate or reduce the need for more drastic measures such 

as narcotics and surgery, and to make painful medical proce-

dures more tolerable (Turk, Meichenbaum, & Genest, 1983). A 

survey of the literature in psychological approaches to pain 

control yielded very few studies performed with chronic pain 

patients in a clinical setting. The purpose of the present 

study was to evaluate the cognitive coping strategies 

utilized by chronic back pain patients prior to and imme-

diately following inpatient hospitalization. 

Theories of Pain 

In 189 4, von Frey proposed a specificity theory of pain 

(Melzack, 1973). The theory held that specific neural pain 



receptors existed in the periphery and in the central 

nervous system. These sensors were free nerve endings or 

nociceptors which were excited by pain stimuli. Their 

impulses were thought to be carried by A-delta and C fibers 

at the peripheral level and by the lateral spinothalamic 

tract in the spinal cord to a pain center located in the 

thalamus (Melzack & Wall, 1975). The specificity theory 

could not, however, explain identifiable differences in pain 

magnitude experienced by identical pain stimuli. It was 

assumed that the pain triggered impulses always resulted in 

pain experienced in direct proportion to the amount of input 

at the receptor (Melzack, 1973). 

In opposition to the specificity theory, Goldschneider 

proposed the pattern theory (Melzack & Wall, 1965). In this 

theory, the pain sensation was the result of a pattern of 

nerve impulses coded at the peripheral stimulation site. 

Stimulus intensity and central summation were considered the 

critical determinants of pain (Melzack, 1973). Sternbach 

(19 68) reported that variations of the pattern theory 

suggested that there was peripheral receptor and fiber 

specificity, but that central mechanisms controlled the 

perception of input. In its contemporary form, pattern 

theory accepts the concept of peripheral coding as well as 

the modulation of such coding by central inputs such as 

emotional state, previous experience, and attentional 

processes (Fordyce, 1976). Pattern theory, however, does 



not adequately account for the physiological explanation for 

specific nerve fiber specialization or how such patterns are 

detected by central cells (Melzack & Wall, 1965). 

Melzack and Wall (1965, 1970, 19 82) proposed the gate 

control theory of pain to account for many of the short-

comings of the earlier theories of pain. The gate control 

theory was formulated as a general theory which would allow 

explanation of the specialization of fibers and receptors, 

spatial and temporal patterning, and psychological processes 

in pain perception and response. More specifically, these 

phenomena are determined by the interaction between three 

systems. These are as follows: 

(1) The substantia gelatinosa functions as a gate 

control system that modulates the amount of input 

transmitted from the peripheral fibers to the 

dorsal horn transmission (T) cells; (2) The 

dorsal column and dorsal lateral systems of the 

spinal cord act as a central control trigger which 

activates selective brain processes that influence 

the modulating properties of the gate control 

system; (3) the T cells activate neuromechanisms 

that constitute the action system responsible for 

both response and perception (Melzack & Wall, 19 65, 

p. 793). 

Schwartz and Shapiro (19 76) described two major compo-

nents in the perception and reaction to pain. First is the 



sensory-information aspect which is similar to any other 

sense-perception experience. The second is the reactive or 

motivational-emotional component. This component may also 

be described as the anguish or suffering element in pain. 

These two components have an anatomical basis in separate 

nerve pathways in the spinal cord and higher regions, with 

different central projections (Melzack & Wall, 1965; 

Schwartz & Shapiro, 1976). The sensory-information system 

projects through the neospinothalamic fibers to the thalamus 

and somatosensory cortex, and the motivational-affective 

conduction system is by way of an ascending pathway reaching 

the reticular formation, the thalamus, and limbic system. 

It is believed that even though the motivational-emotional 

system is activated concurrently with the sensory system, 

the motivational-affective system may be partly aroused in 

reaction to the sensory component. In other words, the gate 

control theory holds that the perception of pain and the 

response is a very complex interaction of sensory-discrim-

inative, motivational-affective, and cognitive-evaluative 

components. The somatic input is modulated by the 

influences of cognitive, emotional, and behavioral factors 

prior to pain perception (Melzack & Wall, 19 65, 19 82; Turk, 

Meichenbaum, & Genest, 19 83). Anatomically, Melzack and 

Wall (19 65) explain that the transmission of the more 

generalized sensory-information system is via large diameter 

highly myelinated fibers, and the smaller less myelinated 



fibers transmit more specific perceptions. If the large 

fibers are stimulated simultaneously with the smaller ones, 

the theory proposes that the gate should be closed and 

suffering may be reduced. From this theory, a treatment was 

developed called transcutaneous electrical stimulation (TES) 

or transcutaneous electrical nerve stimulation (TENS), in 

which pain is relieved by superficial stimulation of the 

large fibers through the skin surface. 

In addition to the earlier theories, Guyton (19 82) has 

defined three types of pain: pricking, burning, and aching. 

As the pain pathways pass into the brain, they separate into 

two channels, the pricking pathway and the burning pathway. 

The pricking pathway is more of a sensory mode of perception 

thought to be more important for localizing pain and not 

interpreting it. The burning pathway terminates in the 

reticular activating system which sends signals to all parts 

of the brain, especially the thalamus, cerebral cortex, and 

the hypothalamus. The cortex may be involved in the qual-

itative interpretation of the pain stimulus. The higher 

cortical processes are very important in our perception and 

reaction to pain. These factors demonstrate the signifi-

cance of cognitive, behavioral, and attentional processes 

in pain management (Pomerleau & Brady, 1979). 

More recently, biochemical factors have been 

increasingly focused upon in pain research (Guyton, 19 81; 

Hughes, 1975; Hughes, Smith, & Klosterlitz, 1975). These 



investigations have identified recently discovered informa-

tion on the interrelationship of hypothalamic hormones, 

pituitary hormones, and neuropeptides in pain. Of 

particular interest have been the endogenous opioid or 

morphine-like peptides. Guillemin (1978) suggested that 

these substances may function as a neurotransmitter, a 

modulator, and as a hormone, depending on the situation and 

their location in the brain and spinal cord. 

Pain research which has focused on the opioid peptides 

and biogenic amines and their role in experimentally induced 

pain sheds considerable light on an endorphin-mediated anal-

gesia system (Fields & Levine, 1984). These studies have 

compared the action of a placebo in comparison to naloxone, 

a narcotic antagonist. Their work showed that placebo anal-

gesia may be accounted for by the action of this endorphin-

mediated system. Fields and Levine (19 84) have also 

suggested that expectation, environmental cues, stress, and 

pain may all activate the analgesia system. Their findings 

suggest the need for a reevaluation of the analgesia mechanism 

involved in acupuncture, hypnosis, and transcutaneous 

electrical nerve stimulation. 

Different Types of Pain 

Due to the fact that pain varies in duration, intensity, 

quality, and its meaning, it has been necessary to attempt 

to distinguish among the various categories. Melzack and 

Wall (19 82) referred to the importance of the time-course 
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of pain. Transient pain was described as pain of brief 

duration and little consequence. Usually there is little 

damage and rarely is there any accompaning anxiety. The 

prick of a hypodermic or a stumped toe would exemplify this 

type of pain. Acute pain, on the other hand, usually 

involves a combination of pain, tissue damage, and anxiety. 

Acute pain gives rise to anxiety aimed towards the past, 

present, and future. In other words, the injured person 

relates his current experience to the past and the completed 

act which caused the injury. The present anxiety may be 

related to the current treatment attempts for relief of the 

pain. There is also anxiety and fear of future consequences 

and the possibility of death or prolonged suffering. 

Chronic pain is recognized as pain thcit persists and 

becomes debilitating. Chronic pain becomes a pain syndrome 

which does not respond to treatments that are normally 

effective for acute pain. Patients usually experience 

depression, despair, and a sense of hopelessness. This type 

of pain requires an elaborate search for treatment and there 

is usually significant variance between the amount of pain 

and the extent of the tissue damage found. This discrepancy 

creates suspicion among physicians and other health prac-

titioners, and often the patient is considered to have a 

psychological problem. Turk, Meichenbaum, and Genest (19 83) 

have categorized pain into five different types: C I ) acute 

pain, usually a limited pain of six months or less; (2) 



chronic, periodic pain which is usually an intermittent 

recurring pain such as migraine headache; (3) chronic, 

intractable, benign pain, which is usually ever present but 

to a varying degree of intensity such as low back pain; (4) 

chronic progressive pain, such as the pain associated with 

cancer; and (5) experimentally-induced pain of the type 

used in the research laboratory. Researchers in chronic 

pain (Achterberg & Lawlis, 1980; Melzack & Wall, 1982; Turk, 

Meichenbaum, & Genest, 1983) suggest that health care 

providers must learn to recognize that chronic pain is not 

simply due to an isolated cause but is instead the result of 

multiple, interacting causes. 

Low Back Pain 

Low back pain is estimated to be the most prevalent and 

debilitating source of chronic pain. After headaches, back 

pain is the most commonly experienced type of pain, and it 

has been estimated to affect more than 1.25 million 

Americans (Achterberg & Lawlis, 1980; Kelsey & White, 1980; 

Fisk, 1977; Holt, 1954; Pinkerton, Hughes, & Wenrich, 1982). 

Back pain is considered the most costly health problem in 

the western countries today. Bonica (1977) estimated that 

the average national cost approaches $5 0 million annually. 

Approximately 20 percent of all insurance compensations are 

related to back pain (Pinkerton, Hughes, & Wenrich, 1982). 

Low back pain has disabled approximately seven million 

people yearly in the United States, resulting in eight 
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million annual physician office visits (Turk, Meichenbaum, 

& Genest, 1983). 

The average chronic back pain victim loses two weeks of 

work with each recurrence of the problem. On a national 

basis, the total number of work days lost has been estimated 

at close to 9 3 million days yearly (Montgomery, 19 82; Ward, 

Knowelden, & Sherrard, 1968). According to a report by 

Belar (1980), the average back pain patient endured 3.5 

surgical procedures, 50 percent acquired a pain drug habit, 

and most had a disrupted family and vocational situation. 

Back pain is a symptom. The causes of back pain are so 

numerous that one needs only to consider the anatomy of the 

vertibral column, its structure, and the many organs to 

which it is related to understand how broad in range the 

dysfunction may be. Six classes of physiological spinal 

pain syndromes have been described by Brown (1975). The 

first, spondylogenic syndrome, was identified by pain caused 

by disease of the intervertebral discs accompanied by 

mechanical deficiency and osteoarthritis. Many of the pain 

sensations in this disorder were explained as a result of 

muscle spasms secondary to the vertibral column tissue 

damage. The osteogenic syndrome was defined as a pain 

symptom due to the presence of a lesion or inflammation of 

rheumatoid spondylitis. Neurogenic pain syndrome was found 

to result from compression of a spinal nerve root or a 

neoplasm in the spinal cord. The vascular and viscerogenic 

pain syndromes were defined by changes in the blood vessels 
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or facies surrounding the organs and cavities near the 

spinal column. The sixth syndrome was described as the 

iatrogenic pain syndrome which may result from previous 

medical treatment. Spinal stenosis, pseudoarthritis, and 

neural adhesions may result from surgical procedures. These 

conditions may lead to post-pperative pain and a diminution 

of the relief from surgical correction of the original 

problem. 

Tension-pain-tension syndromes have been suggested as a 

very common back pain phenomenon. Whatmore and Kohli (19 74) 

described the self-perpetuating cycle in which continued 

muscle contraction leads to fatigue, spasm, and contracture, 

which results in increased pain. According to Bogduk 

(19 80), muscle tension is present with pack pain regardless 

of the cause. King and Lasser (1976) have reported a 

myofacial pain cycle which is caused by tense muscle groups 

and their probable recruitment of nearly neurons in the 

pain-tension process. The results may lead to a prolapsed 

disc or even disc rupture when the spasm area is around the 

spinal column. 

Three types of tension-pain disorders have been des-

cribed by Jacobson (1970) . Primary disorders were reported 

to be a result of physical or mental exhaustion and fatigue 

which could lead to headache or backache. The secondary 

disorder was defined as the result of pain caused by an 

organic cause which could lead to the pain-tension-pain 

cycle. Back pain patients tend to brace themselves in an 
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attempt to reduce movement of the spinal column. The 

restriction of movement leads to a reduction of elasticity, 

range of motion, and tightened, painful muscle groups. 

Finally, Jacobson described the mixed tension-pain disorder 

which results in injury and pain due to physical activity 

and exertion while under emotional stress or adverse 

conditions. 

Back pain may also be explained in physiological terms 

which is focused on muscle metabolism and ischemia. The 

contracted muscle has a reduced blood flow which may lead to 

metabolic waste products and chemical irritation of the 

fibers (Lamb, 1979; Simons, 1981). 

Psychological Variables and Pain 

The expression of pain has been shown to be a function 

of a wide array of variables. Personality attributes, sex, 

and cultural and social background have all been demon-

strated to play a role in the response to pain (Weisenberg, 

1977). Beecher (1946, 1951, 1959) has emphasized that the 

personal meaning of a painful experience is an important 

factor in the pain response. He researched the combat 

soldier's response to pain from battle wounds and discovered 

the important role of the appraisal process. Beecher found 

that the soldier's lack of complaint and demand for analge-

sics was due to his view of the wound as a means of 

returning home (Beecher, 1946). 
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In later studies, Beecher (1972) explored the role of 

placebo factors in the pain response. He showed that 35 

percent of patients with pathological pain benefited from 

the placebo expectancies of pain relief. In a study by Wolf 

(19 50), patients who were suffering from nausea and vomiting 

experienced relief from Ipecac, a known emeitic, when told 

that the drug would alleviate their symptoms. Although many 

researchers attribute psychological treatment effects to 

placebo effects, signal detection analysis of placebos has 

shown that their major effects were due to the process of 

labeling-appraisal and not the sensory perception (Feather, 

Chapman, & Fisher, 1977). 

Research on sex differences in the pain response has 

been contradictory (Chapman & Jones, 19 44; Clausen & King, 

1950; Hardy, Wolff, & Goodell, 1952; Schwartz, 1951). More 

recently, evidence has shown that there were no differences 

in pain threshold, but that males demonstrated greater 

maximum pain tolerance in relation to duration and intensity 

(Notermans & Tophoff, 19 75). 

Racial and cultural variables have been shown to affect 

the pain response to a significant degree (Chapman & Jones, 

19 44; Christopherson, 19 66; Melzack & Wall, 19 82; Pinkerton, 

Hughes, & Wenrich, 1982; Sternbach & Tursky, 1965). These 

results have been explained as the result of cultural 

attitudes toward pain and the particular social norms for 

its expression. 
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Many researchers have suggested that elevated anxiety 

was associated with low pain tolerance (Evans, 1974; 

McGlashan, Evans, & Orne, 1974; Sternbach, 1968). However, 

other studies have demonstrated that in the laboratory, 

relationships between the degree of anxiety, pain, and the 

intensity of the stimulus have not been dependable (Beecher, 

1956). According to Hilgard (1975), anxiety also affects 

the degree of pain tolerance more than pain threshold; 

therefore, it is more likely to influence the affective 

components of reported pain more than the sensory aspects. 

A considerable amount of research has been compiled 

which attempted to establish a relationship between pain 

response and personality variables. The results of these 

studies have often failed replication and have not been 

found to generalize from patient to patient, setting to 

setting, and the testing situation (Cox, Chapman, & Black, 

19 78). Researchers have investigated introversion-extrover-

sion (Eysenck, 1961; Leon, 1974; Levine, Torsky, & Nichols, 

19 66; Lynn & Eysenck, 1961), field dependence (Adler & 

Lomazzi, 1973; Sweeny & Fine, 1965), augmentors-reducers 

(Dinnerstein, Lowenthal, Marion, & Alivo, 19 62; Morgan, 

Lezard, Prytulk, & Hilgard, 1970), locus of control 

(Achterberg & Lawlis, 1980; Johnson, Leventhal, & Dabbs, 

1971; Knox, 1972), and repression (Andrew, 1968; Cohen & 

Lazarus, 19 73; Davidson & Bobey, 19 70; Delong, 19 70). 
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Chronic back pain has often been considered an expres-

sion of emotional and psychological disturbance. Due to 

the fact that back pain is not easy to confirm or disprove, 

it has been common for health personnel to become suspicious 

of psychological factors as the underlying cause for the 

symptoms and complaint. In addition, medical treatments 

have often been unsuccessful for these patients. Nichols 

(19 79) reported that due to the difficulty in confirmation 

of pain by radiology, the complaint of back pain has become 

an easy excuse for the malingerer, the disability seeker, or 

for those who may attempt to avoid unpleasant circumstances 

(Fordyce, 1976; Nichols, 1976). Research in chronic back 

pain (Fordyce, 1976; Sternbach, 1973, 1974; Stone, 1981) 

has shown that neither the Minnesota Multiphasic Personality 

Inventory nor any other personality instrument has proven 

very useful in identifying personality variables correlated 

with pain tolerance; however, there does seiem to be a 

tendency for chronic pain patients to score higher than 

normals on the hypochondriasis, depression, and hysteria 

scales. In addition to these findings, research aimed at 

the identification of a particular profile on the MMPI 

associated with low back pain has suggested that these 

patients may not be characterized solely by the coversion 

"V" or neurotic triad configuration (Bradley, Prokop, 

Magolis, & Gentry, 19 78; Louks, Freeman & Calsyn, 19 78; 

McGill, Lawlis, Selby, Mooney, & McCoy, 19 83). Bradley 
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et al. (1978) and Louks, et al. (1978) have suggested that 

chronic back pain patients may be more accurately identified 

by homogeneous profile subgroups. Their findings have 

recently been replicated in a study by McGill, Lawlis, 

Selby, Mooney, and McCoy (1983). Swenson (1981) has stated 

that once the pain has shifted from the acute to the chronic 

phase, the complexity and also the psychological character-

istics of the patient become of greater interest. His 

findings have suggested that back pain patients have more 

neurotic charactistics than general medical patients. 

Blomer and Heilbrun (1981) have proposed the term "pain-prone 

disorder" to describe patients who presented with continuous 

pain and a desire for surgery. They described these patients 

as a group characterized by the onset of excessive activity 

prior to the onset of pain and their excessive passivity 

after it occurs. Their analysis suggested that their pain 

is related to a denial of emotional and interpersonal 

difficulties. The authors also considered these patients 

to have hidden conflicts of guilt, dependency, and masochism, 

which they considered to be classic evidence of depression 

(Blumer & Heilbrun, 1981). 

Psychological Control of pain 

The search for psychological approaches to pain control 

has been significantly influenced by the contributions of 

gate control theory and the cognitive and motivational 

processes in pain (Melzack & Wall, 1982; Turk, Meichenbaum, 
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& Genest, 1983). A review of the literature (Melzack & 

Wall, 1982) revealed that many of these techniques utilized 

distraction of attention, feeling of control of the situa-

tion, and suggestion. The use of operant conditioning, 

biofeedback, hypnosis, reinterpretation of the meaning of 

the pain, psychotherapy, and group therapy have been 

employed with promising results. These techniques may not 

do away with the pain entirely; however, they may reduce the 

suffering and anguish of pain (Melzack & Wall, 1982). 

Fordyce (1976) has developed an operant approach to the 

treatment of pain. He has suggested that pain must be 

understood in terras of behavior which has been conditioned 

according to the laws of learning. The pain behavior is 

explained in terms of respondent and/or operant conditioning 

which may have sustained the pain behavior. Fordyce (1976) 

p r o p o s e d four major variables requisite for an operant 

approach to pain. The four variables he considered important 

included a positive response to social reinforcement and 

rest, a motivated spouse, a patient who is willing to decrease 

medications, and a lack of interest to secure compensation 

for continued financial support. The goal of the operant 

approach has been primarily to modify well behaviors by 

reinforcement and to reduce pain behaviors by extinction 

(Fordyce, 1976; Pomerleau & Brady, 1979). Although the 

claims made by researchers that have utilized the operant 

approach to pain control have been very significant (Anderson, 
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Cole, Gullickson, Hudgens, & Roberts, 1977; Fordyce, 1976), 

the results are questionable. The use of matched control 

groups have not been included in these studies, and the 

patients who were selected for the treatment programs were 

a highly select group which were predetermined to be optimal 

prospects for treatment by operant methods (Melzack & Wall, 

19 82; Turk & Genest, 1979). In addition to the operant 

approach to pain treatment, more comprehensive and multi-

faceted approaches have been developed which have utilized 

biofeedback, group and individual therapy, physical therapy, 

cognitive-behavioral therapy, and other methods (Achterberg 

& Lawlis, 1980; Turk, Meichenbaum, & Genest, 1983). According 

to Pinkerton, Hughes, and Wenrich (1982), it has been very 

difficult to evaluate these programs accurately diie to the 

various patient populations, a lack of controls, and a 

broad range of outcome measures. Achterberg and Lawlis (1980) 

reported that while some pain patients may respond favorably 

to biofeedback and relaxation techniques, many other patients 

require a more prescribed or combined approach. They have 

recommended that rehabilitation should begin in the earliest 

possible stage of the disorder to prevent the expectation of 

hopelessness, permanent disability and compensation. 

There is very little evidence available in the litera'*-

ture that has demonstrated that biofeedback alone is a very 

successful treatment for back pain and other pain syndromes 

(Melzack & Wall, 1982; Pinkerton, Hughes, & Wenrich, 19 82; 

Turk, Meichenbaum & Genest, 1983). Most studies have used 
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biofeedback combined with progressive muscle relaxation and 

other relaxation techniques. Biofeedback combined with 

operant techniques, hypnosis, imagery, and other cognitive 

strategies have proven to be more useful (Melzack & Wall, 

1982; Turk, Meichenbaum, & Genest, 1983). Specific muscle 

groups such as the calves and thighs have been shown to be 

implicated in chronic back pain (Achterberg & Lawlis, 1980; 

Montgomery, 1982), and electromyographic training has proven 

useful in these cases. According to Nouwen and Solinger 

(1979), the relationship between tension and pain has been 

demonstrated experimentally, yet self-control of the 

response has been proven to be transient over time as shown 

by electromyography recordings. These researchers have 

shown that after electromyographic training for pain 

control, pain complaints continued to decrease post-treatment, 

independent of a return to pre-treatment baseline. They 

suggested that a cognitive feeling of self-control, rather 

than actual physiological control, is crucial for pain 

reduction. 

Hypnosis has been used extensively in experimental and 

clinical studies for the control of pain (Hilgard & Hilgard, 

1975; Melzack & Wall, 1982). Although evidence has been 

found for the reduction of experimental pain, there have not 

been well-controlled studies to demonstrate that hypnosis is 

effective for chronic pain (Hilgard & Hilgard, 1975). The 

mechanisms involved in hypnosis are very complex, and a lack 
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of agreement exists among researchers as to the underlying 

processes. Melzack and Perry (1975, 1980) have examined 

hypnosis and its effects with chronic pain patients. They 

found a 22 percent pain reduction as compared to 14 percent 

obtained by the placebo-control sessions prior to the hypnosis 

sessions. Hypnosis has been considered to be a form of 

distraction and imagery (Melzack & Chapman, 1973). Several 

studies have suggested that hypnosis affects the patient's 

verbal-cognitive report of the pain more than the physio-

logical response (Orne, 1974; Sachs, 1971). Barber and Hahn 

(196 2) and Greene and Reyher (1972) reported that hypnotic 

analgesia is a result of the cognitive-motivational factors 

in the pain experience. 

Relaxation has been considered an essential component 

in biofeedback training, hypnosis, autogenic training, 

meditation, and behavior therapy. Benson (1976) has 

developed a particular form of relaxation training based 

upon his analysis of various forms of meditation. The 

research data available has not demonstrated that relaxation 

alone was more effective than combined approaches for back 

pain management. There is evidence that relaxation alone is 

as effective as biofeedback training in headache pain 

(Chesney & Shelton, 1976? Cox, Freundlich, & Meyer, 1975). 

While relaxation has been found to be an effective pain 

control procedure, well-controlled experimental and clinical 

studies have produced mixed results (Weisenberg, 1977). 
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Cognitive Control of Pain 

Cognitive approaches to pain control in the experi-

mental setting have focused primarily on some form of guided 

coping strategy or imagery techniques. Experimental studies 

which have reported success in reducing pain have included 

stress-innoculation training (Horan, Hackett, Buchanan, 

Stone, & Demchlk-Stone, 1978; Meichenbaum & Turk, 1976). 

Attentional focus on certain aspects of the pain was found 

to be effective in reducing pain (Bobey & Davidson, 1970; 

Evans & Paul, 1970). Distraction with focusing on an 

imaginary irrelevant scene was successfully employed by 

several investigators (Chaves & Barber, 1974; Jaremko, 1978) 

Additional cognitive techniques which were considered 

successful have included acknowledgement of the pain while 

using imagery to change the context (Blitz & Dinnerstein, 

1968; Knox, 1972; Wolff & Horland, 1967), transformation of 

the pain through imagery (Barber & Hahn, 196 2; Blitz & 

Dinnerstein, 1968; Jaremko, 1978), social modeling demon-

strating pain coping (Craig & Prkackin, 1978), and self-

management with imagery (Avia & Kaufer, 1980). Cognitive 

coping strategies for coping with experimental pain have 

been divided into two major groups according to Turk, 

Meichenbaum, and Genest (1983). They identified one group 

of strategies that attempt to alter the appraisal of the 

pain stimulation. The second group of strategies attempted 
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to divert attention from the pain. In addition to these 

two major groups of coping responses, the authors noted that 

a person may also emphasize the negative aspects and catas-

trophize the pain experience. Scott and Barber (1977) 

developed a description of the cognitive coping strategies 

used by pain patients which included the following: (a) 

imagery of pleasant events, (b) focusing on other things, 

(c) dissociation from the pain, (d) the imagining of pain 

as numbness, and (e) concentrating on other bodily sensations, 

In a very similar description, Turk (1975) identified the 

following categories of coping strategies: (a) imaginative 

inattention, (b) imaginative transformation of pain, (c) 

imaginative transformation of the context of the pain, (d) 

attentional focus on the physical surroundings of the pain 

setting, (e) mental distractions such as counting, and (f) 

somatization or focusing on the body part with a removed, 

objective view as opposed to an emotional, subjective view 

of the pain. 

There has been little agreement among researchers in 

their attempts to explain the effectiveness of imagery and 

other cognitive coping strategies. Some have proposed that 

distraction of attention affects the potency of imagery 

(Chaves & Barber, 1975), while others have suggested that 

the pleasantness of imagery was more of an effective dimen-

sion (Kaufer, 1977). Worthington (1978) suggested that 
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self-efficacy (Bandura, 1977) is a critical factor in the 

effectiveness of imagery, which is similar to Avia and 

Kaufer's (1980) position that the potency of imagery is 

related to the subject's perception of his ability to cope 

with the painful situation. The relevance of imagery and 

its impact on potency has been emphasized by Beers and 

Karoly (1979), Rybstein'-Blinchik (1979) , and Spanos, Horton, 

and Chaves (1975). The various explanations put forth by 

the proponents of these theories are confounded by a multi-

tude of methodological problems. There have been no 

controls for the complexity and personal involvement in the 

imagery in these studies (Worthington, 1978). Investiga-

tions which have supported the significance of relevance 

have been confounded by the lack of systematic variability 

between relevance and pleasantness (Beers & Karoly, 1979; 

Spanos, Horton, & Chaves, 1975). Procedural differences in 

these studies have made it very difficult to interpret their 

findings. Dependent measures have varied greatly as 

measures of treatment efficacy. Pain induction techniques 

have included a variety of methods which do not lend them-

selves to comparable interpretation. Time of exposure to 

the pain stimuli has varied significantly as has the 

instructions to the subjects, and the ceiling range of the 

pain tolerance. In addition, there have been few unifying 

operational definitions for particular coping strategies in 
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these studies which limits the degree that their findings 

may be generalized. 

There has also been considerable disagreement and 

controversy among pain researchers on the degree that the 

subjective experience of experimental pain approaches real 

clinical pain. There has been, however, some agreement that 

the muscle-ischemia and cold-pressor tasks are closer to the 

clinical pain experience than electric shock, radiant heat, 

or pressure techniques (Beecher, 1966; Turk, Meichenbaum, & 

Genest, 1983). Sternbach (1968) has reported that it is 

possible to produce a laboratory pain response that approxi-

mates clinical pain by creating a slow, pregressively 

mounting, sustained pain such as that produced by the 

muscle-ischemia technique. Beecher (1959) has argued that 

the validity of time-limited procedures must be questioned 

when comparisons to clinical pain are made. As an example, 

the muscle-ischemic technique is usually allowed a ceiling 

time of 55 minutes, while the cold-pressor task is usually 

discontinued at five minutes or less. In addition to these 

differences, any approximations of laboratory pain to real 

clinical pain must be qualified on the grounds that indivi-

dual differences and the psychological significance of the 

pain may become more complex in the pain patients. Pain has 

many diagnostic and treatment implications, as well as the 

potential to alter a person's life experience. 
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Experimental studies which have systematically varied 

cognitive-emotional variables with the goal of altering pain 

tolerance have shown more consistent results. Expectancy is 

a cognitive variable which has been found to be a powerful 

component in the pain experience, Several studies have 

demonstrated the significance of the relationship between 

patients' expectancies of the effectiveness of a prescribed 

pain control technique with their reports of pain and dis-

tress (Gardener & Licklider, 1959; Melzack, Weisz, & 

Sprague, 1963). Averill (1973) demonstrated that personal 

attributions of control enhance the degree of pain tolerance, 

This effect was supported in research by Corrah and Boffa 

(1970) and Staub, Tursky, and Schwartz (1971) when they 

allowed experimental subjects to control the onset, timing, 

and termination of painful stimulation. 

Self-efficacy has been proposed as an important 

cognitive variable which is important in the mediation of 

behavior change (Bandura, 19 77). While the theory has been 

supported in studies which dealt with the overcoming of 

fears (Bandura & Adams, 1977; Bandura, Adams, & Beyer, 

1977), few researchers have empirically investigated this 

effect specifically for pain tolerance. Genest (1978) 

studied the imagery and feelings of female subjects that 

were experienced prior to and during the cold-pressor test. 

He found that the high-tolerance subjects reported a 
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significant degree of a sense of self-efficacy and self-

control. This differs from outcome expectancy, which is the 

subject's expectation that a given behavior will lead to a 

certain outcome. Recent research by Turk, Meichenbaum, and 

Genest (1983) has emphasized the importance of self-efficacy 

in pain assessment and as a goal for training in cognitive-

behavioral treatment. 

Involvement in imagery has been shown to be an impor-

tant factor in imagery effectiveness (Jaremko, 1978). 

Highly involved subjects have shown an increased tolerance 

to experimental pain procedures, regardless of the imagery 

techniques provided for them (Kaufer, 1977; Worthington, 

1978). Studies which have not controlled for the level of 

involvement in imagery and the factors which contribute to 

its increase or decrease have confounded the research data 

which compared pleasant, aversive, or neutral imagery 

(Worthington, 1978). 

To date, the content dimensions which have received the 

most attention have been relevance and pleasantness. Chaves 

and Barber (1974) have suggested that imagery effectiveness 

is based upon imagery situations which would be incompatible 

with pain if the imagined scene were real. Relevant 

strategies are those which are related to the pain, but are 

inconsistent with it, such as imagining the pain stimulus as 

cold or as numbness. Irrelevant strategies were defined as 
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those which were unrelated to the pain sensation, such as 

imagining a blank wall. Research has supported the premise 

that relevant imagery was more effective in reducing experi-

mental pain than the irrelevant tasks (Spanos, Horton, & 

Chaves, 1975). Beers and Karoly (19 79) replicated these 

findings and proposed that the potency of the imagery was 

also related to the dimension of pleasantness. Research has 

also suggested that pleasant imagery has a more significant 

effect on elevating pain tolerance than on pain threshold 

(Barber & Cooper, 1972? Chaves & Barber, 1974; Scott & Barber, 

1977) . 

An overall evaluation of the effectiveness of cognitive 

strategies for relieving pain has produced promising but 

inconclusive results. Tan (1980) reviewed 27 experimental 

studies performed up to 1980 and found that in 15 of the 27 

studies, treatment strategies were superior to those used 

spontaneously by controls. The remaining 12 studies demon-

strated that people may use their own personal strategy 

more effectively than one imposed by the experimenter. 

Melzack and Wall (1982) suggested that patients may benefit 

from strategies they have used in the past when encouraged. 

They also have stated that everyone has learned to cope with 

painful stimulation at some time in their life, the most 

common form being distraction. In a recent review of cogni-

tive pain control investigations, Turk, Meichenbaum, and 
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Genest (1983) found equivocal results in more than two dozen 

studies. They raised the possibility that subjects in these 

studies may not actually have used or understood the 
* 

strategies offered to them, and they may not have recognized 

differences among coping suggestions. They also considered 

the possibility that although the subjects which served as 

no-treatment controls were not given a coping strategy, they 

may have actually employed their own personal coping 

response. In a previous study, Worthington (1978) found 

that on the cold-pressor task, subjects tolerated pain 

better when allowed to choose their own personal imagery 

scenes rather than those provided by the experimenter. 

Although no locus of control measures were employed, it 

seems possible that subjects with high internal locus of 

control may respond better to treatment which encourages the 

use of their personal imagery context. 

The review of the experimental research by Turk, 

Meichenbaum, and Genest (1983) does not suggest that 

cognitive skills are unimportant in the pain coping 

response, but suggests that individual differences in cogni-

tions are very important. They also do not view the nature 

of these differences as representative of a deficit in 

coping skills (Turk, Meichenbaum, & Genest, 1983). An 

alternative explanation suggests that cognitive skills 

training may interfere with the subject's preferred methods 
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of coping, and there is the possibility that patients do not 

employ the cognitive strategies in an involved manner. 

Rosenbaum (1980) and other researchers (Scott & Barber, 

1977) have found that individuals often appear to rely on 

their own images or thoughts as much or more than strategies 

that are provided for them. Liebeskind and Paul (1977) have 

emphasized the importance of a careful assessment of pain 

patients' personal and spontaneous coping strategies. If a 

patients' ineffective coping response is due to the inter-

ference of negative thoughts and feelings or low feelings of 

self-efficacy, it may be recommended that treatment should 

focus on amelioration of these problems with an activation 

of existing skills rather than new skills training (Turk, 

Meichenbaum, & Genest, 1983). 

There are very few cognitive pain control investiga-

tions which have applied coping techniques to clinical 

populations. A recent study by Rybstein-Blinchik (1979) has 

replicated the experimental findings cited above by Spanos, 

Horton, & Chaves (1975) . In this study with chronic pain 

patients in a rehabilitation hospital, three types of 

cognitive strategies were manipulated. These included (a) 

reinterpreting the pain stimuli, (b) diverting attention 

from the pain, and (c) concentrating on the sensation 

itself. The results showed that following treatment, the 

relevant cognitive strategy group had significantly fewer 
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sensory, affective, and evaluative words to describe their 

chronic pain as compared to the irrelevant, somatization, 

and control groups. These results supported the generaliza-

tion of findings with experimental pain to the clinical pain 

patient. They also suggested that the efficacy of a cognitive 

strategy in reducing chronic pain may be based on its ability 

to generate attention-diversion effects, and on its relation-

ship to the experience generated by a new interpretation/ 

labeling and appraisal process (Rybstein-Blinchik, 1979). 

On the other hand, Rosentiel and Keefe (1983) assessed 

coping strategies utilized spontaneously by chronic low back 

pain patients and found them negatively related to patient 

characteristics and adjustment. They found that the 

tendency for patients to catastrophize was related to poorer 

emotional adjustment as measured by depressive symptoms and 

anxiety. They did not, however, find that the use of 

particular kinds of coping strategies was related to better 

adjustment or pain ratings. They attributed these findings 

to the fact that most research which has suggested improved 

pain tolerance through the use of cognitive strategies has 

been found in experimental studies, and that their subjects 

received no systematic training in coping techniques. The 

fact that their evaluation of patients occurred prior to 

inpatient treatment could possibly explain these negative 

results. They also reported that particular emphasis should 
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be given to patients' pain history and somatization in 

relation to their adjustment. Patient history variables 

such as disability status, number of previous surgeries, and 

length of continuous pain were found to be predictive of 

pain level, functional impairment, and current down time. 

Other successful investigations utilizing cognitive coping 

techniques with clinical pain populations have included 

dental pain (Horan, Layng, & Pursell, 1976), post-surgical 

pain (Langer, Janis, & Wolfer, 1975; Lawlis, Selby, Hinnant, 

& McCoy, 1983), and chronic pain patients (Levendusky & 

Pankratz, 1975; Keef & Rosentiel, 1980). 

A very recent investigation by Wack and Turk (1984) 

focused on the latent structure of cognitive coping 

strategies used with experimental pain. Thier purpose was 

to describe empirically the dimensions along which subjects 

perceive coping stragegies used during the cold-pressor 

test. They developed a multidimensional scaling system in 

order to classify schemes for coping with the pain. Their 

analysis demonstrated eight clusters of strategies: (a) 

behavioral activity, (b) pleasant imaginings, (c) rhythmic 

cognitive activity, (d) external focus of attention, (e) 

breathing activity, (f) pain acknowledging, (g) dramatized 

coping, and (h) neutral imaginings. These eight clusters 

were represented in a three-dimensional model based on the 

degree to which the strategy acknowledged the painful 
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stimulation {sensation acknowledging), how relevant the 

coping strategy was to the pain sensations (coping rele-

vance) , and the degree to which the strategy was a mental-

cognitive activity or a physical activity (cognitive/ 

behavioral). Wack and Truk (1984) suggested that their 

method for classifying cognitive strategies may be a useful 

model for deriving schemes for diagnosis and treatment for 

clinical pain. More specifically, the authors recommended 

that their technique for classifying coping strategies may 

be useful in determining the efficacy of particular forms of 

strategies used in pain control. They also have suggested 

that the relative effectiveness of two cognitive coping 

strategies may correspond to the degree that subjects 

perceived them as different. They inferred that the largely 

equivocal results of the cognitive studies in the literature 

may have been related to the subject's inability to differ-

entiate between the cognitive strategies suggested to them. 

Although the research by Wack and Turk was limited by 

its use of college students in the laboratory setting, their 

results are reportedly similar to those found in a clinical 

assessment of pain patients in a medical setting by Copp 

(1974). Copp evaluated 148 patients reporting pain of 

various degrees and stages. The findings were similar to 

those of Wack and Turk, however, no empirical method for 

gathering data was used other than an interview. Copp 
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described various forms of attentional focus as the primary 

coping activity of patients having pain, such as counting, 

visualization, mental separation from the body, and distrac-

tion. This descriptive evaluation of clinical pain furthers 

the need for a more controlled systematic analysis of pain 

coping responses in the medical setting. 

In conclusion, the lack of a unifying model for 

collecting and analyzing cognitive pain coping strategies 

makes it difficult to explain the results found in the 

literature. Furthermore, the differences in clinical pain 

and experimentally produced pain have contributed to the 

confusion characteristic of research in this field. There 

is obviously a need for additional research in the clinical 

setting with pain patients before any consistent conclusions 

can be accurately made about the use of experimental tech*-

niques and their efficacy with pain patients. 

The primary purpose of this study was the assessment 

and identification of cognitive coping strategies used spon-

taneously by chronic back pain patients. The identification 

of specific content dimensions was performed. More 

specifically, the cognitive strategies utilized by pain 

patients during an experimental pain induction procedure was 

classified and compared to other coping strategies employed 

by those patients while experiencing actual medical pain. 

Additionally, an evaluation of the patients' performance in 
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an inpatient pain program was made at discharge, and 

successfully treated patients were compared to those 

patients considered unsuccessful. Particular attention 

was given to the extent to which the patient's cognitive 

strategies were predictive of, or correlated to, successful 

treatment outcome. Successful treatment outcome was defined 

by a consensual staff rating score. 

This study intended to provide a more empirical inves-

tigation of cognitive coping style among chronic pain 

patients, as well as a comparison between coping strategies 

on an experimental pain procedure and during a medical pain 

procedure. This investigation should also provide helpful 

information on the clinical utility of a coping classifica-

tion procedure originally developed with normal experimental 

subjects in the laboratory. 

Hypotheses 

Hypothesis 1. Cold-pressor measures assessed prior to 

treatment will be significantly different from the results 

obtained following treatment. 

Hypothesis 2. Prior to treatment, patients will show 

significant differences in coping strategies assessed during 

the cold-pressor test as compared to strategies assessed 

during the medical pain procedure. 

Hypothesis 3. Coping strategies employed during the 

cold-pressor test and the medical pain procedure at 
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pre-treatment will be significantly different from the 

coping strategies used during those tasks at post-treatment, 

Hypothesis 4. Successful treatment outcome may be 

predicted by cognitive coping strategies utilized during 

the cold-pressor test, and by coping strategies used during 

the medical pain procedure. 
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CHAPTER II 

METHOD 

Subjects 

Fifteen subjects in this study were selected from the 

Spinal Pain Program at Dallas Rehabilitation Institute, 

Dallas, Texas, and 22 were from the Pain Rehabilitation Unit 

of the Hotel Dieu Hospital, New Orleans, Louisiana. All 

subjects were volunteers and had a medical diagnosis of 

chronic intractable low back pain (pain at the Ll level or 

below) who were considered unresponsive to prior medical and 

surgical treatments. Chronic low back pain was defined as 

pain experienced for at least one year. The mean age of the 

patients was 42 years (ranging from 24 to 69) . Of the total 

of 37 patients, 24 were male and 13 were female. The mean 

number of lumbar surgeries for pain was 1.6. 

Both pain programs were multidisiplinary and provided 

a very similar treatment milieu. The programs included 

daily medical management, physical therapy, occupational 

therapy, relaxation training, individual, and group therapy. 

No specific cognitive coping techniques were taught to 

patients during their two weeks of intensive treatment. 

Instrumentation 

Pain Stimulus-Cold Pressor. Cold-pressor pain was 

produced by a technique similar to one used by Worthington 
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(1978). A plastic ice chest was filled seven inches deep 

with a mixture of ice and water. The temperature was 

maintained between one and three degrees centigrade and 

monitored by a standard thermometer. A screen partition 

was used to prevent direct contact with the ice. The time 

that each subject's hand was immersed in the water was 

recorded by a stopwatch. Wolff and Hardy (1941) reported 

that numbness increased for subjects between four and seven 

minutes. A maximum exposure of five minutes has been recom-

mended by Kaufer and Goldfoot (1966). This limit (300 seconds) 

was used in the present study. 

Neutral Stimulus. A container of warm water was used 

as a neutral stimulus and maintained at a demperature of 35 

degrees centigrade. It was applied prior to and after 

application of the cold-pressor stimulus. 

Pain Stimulus-Medical Pain. Subjects were instructed 

to assume a physical position and movement which was 

medically relevant to their back pathology. The particular 

procedure used was recommended by their physician for the 

purpose of a medically diagnostic pain assessment. The 

position was held only long enough for the subject to 

concentrate on how he or she attempted to cope with the pain 

mentally. The subject could discontinue at any time. 

Materials 

Card-Sort. Cognitive coping strategies were assessed 

by the use of a cord-sort technique. This method has been 
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used extensively to study verbalized attitudes, self-

description, and personality. For the purposes of this 

study, subjects were asked to select cards from a total of 

30 coping statements (see Appendix E) previously used in a 

study by Wack and Turk (1984). This number was considered 

large enough to assess a representative sampling of the 

general range of strategies they found in prior research. 

The 30 statements were typed on individual cards in first 

person sentences and placed randomly on a large poster 

board with designated divisions for "most like me" (three 

cards), "least like me" (three cards), and "neither" (all 

remaining cards). After completing the cold-pressor task 

and again following the medical pain task, the subjects 

were instructed to select three coping statements which they 

felt represented the category "most like me" as well as 

three statements which represented the category "least like 

me." Thus, the resulting criteria for the subject's selec-

tion and sorting of strategies was considered to be subject 

rather than experimenter derived. 

Medical Screening Questionnaire. A brief screening 

questionnaire was administered prior to the study in order 

to eliminate those subjects who may have had a circulatory 

disorder or condition which would warrant exclusion from 

the pain stimulus task (see Appendix C). 

Post-treatment Rating Scale. Upon completion of the 

two week in-patient program, all patients were evaluated by 
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staff. A rating score of 1-5 (5 representing the most 

successful outcome) was obtained in order to evaluate the 

patient's success and progress following treatment, A mean 

score of 3 on the scale of 1-5 was set as the criterion 

score for successful treatment. The particular statements 

used for rating treatment outcome were agreed upon by all 

staff prior to the study (see Appendix D). 

Procedure 

Subjects were asked to read a written description of 

the nature of the experiment prior to the assessment proce-

dures (see Appendix A). Questions concerning the experiment 

were answered at that time. Subjects were then asked to 

sign a consent form indicating their understanding of the 

experiment and whether they agreed to participate in the 

study feee Appendix B). Each subject that elected to parti-

cipate in the study was asked to complete a brief medical 

inventory in order to screen for cardiovascular or circula-

tory disorders (see Appendix C). 

Pain Threshold Test. Subjects were asked to remove all 

jewelry from the dominant hand and to place the hand in the 

warm water (neutral stimulus) for 90 seconds. Next, 

subjects were provided the following instructions: 

When X signal by saying "now," place your hand 

in the cold water up to your wrist. Keep your 

hand in the water and report to me when you 
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first experience what you would call pain. Then 

immediately take your hand out of the cold water 

and put it back into the warm water container. 

Pain threshold was defined as the length of time the subject 

could keep the hand in the ice water before reporting pain 

as measured by a stopwatch. 

Pain Tolerance Test. After the hand returned to normal 

temperature, the testing period began by asking the subject 

to place the same hand used in the threshold test in the ice 

water when given the signal "now." They were instructed to 

leave the hand in the ice water until they could no longer 

tolerate the pain sensations. The experimenter recorded the 

pain tolerance in seconds with a stopwatch. A five-minute 

maximum time was allowed. Immediately following the com-

pressor test, the subject was instructed to complete the 

card-sort in an attempt to assess the coping strategies used 

during the cold pain stimulus. 

Medical Pain Procedure. Instructions for the medical 

pain procedure for each individual were dependent upon the 

medical diagnosis and recommendations made by the physician 

or physical therapist in the program. The medical pain 

procedure was carried out accordingly. While assuming the 

medical pain position, patients were told to think of their 

current back pain, their pain history, and how they 

attempted to cope with the painful sensations. They were 

allowed to discontinue at any time. Research has suggested 
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that memory for pain is surprisingly accurate. Hunter, 

Philips, and Rachman (1979) found that memory for pain and 

pain experiences were reliable and suggested that pain 

assessment may be more accurate when patients are in a 

current pain state. Immediately following the medical pain 

procedure, the subject was instructed to complete the card-

sort in an attempt to assess the coping strategies used 

during the medical pain procedure. 

Post-treatment Measures. At the end of treatment and 

just prior to discharge, all patients were readministered 

the cold-pressor test and the medical pain procedure. 

Following each of these pain tasks, the card-sort was 

repeated in the same manner as in pre-treatment. 

Of the original 37 subjects, three left treatment 

prematurely (AMA) and post-treatment measures were not 

performed. These patients were considered unsuccessful 

along with five other patients. Therefore, in the final 

analysis, a total of 34 patients completed treatment and 

eight of the original 37 were considered by consensual 

staff ratings to be unsuccessful. 
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CHAPTER III 

RESULTS 

In hypothesis 1, it was proposed that cold-pressor 

measures assessed prior to treatment would differ signifi-

cantly from the results obtained following treatment. 

Consequently, the data did not support this prediction. A 

total of 34 patients completed the cold-pressor test on both 

pre-treatment and post-treatment measures of pain threshold 

and tolerance. Pain threshold, as measured in seconds at 

pre-treatment, did not differ significantly from post-

treatment measures (/t - -0.06, dJB = 33, £ > .90). Table 1 

shows that pain tolerance was also found not to change 

significantly from pre-treatment to post-treatment (t = -0.38, 

df = 33, 2. > • 70> • 

To determine the possible relationship between the 

variables of sex, cold-pressor measures, and treatment 

outcome, Pearson product-moment correlations were computed. 

None of these variables were found to be significantly 

correlated (see Table 22, Appendix F). 

The second hypothesis was that prior to treatment, 

patients would show significant differences in coping 

strategies assessed during the cold-pressor test as compared 

to strategies assessed during the medical pain procedure. 

The data supported this prediction. A Chi-square analysis 
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Table 1 

Means and T-tests Results for Pain Threshold and Pain 
Tolerance Tests 

Mean 
in 

Sec. SD 
Standard 

Error df E 

Pain Threshold 
Treatment 

Pre 39.76 61.07 

Post 40.38 59.87 

Pain Tolerance 
Treatment 

Pre 103.32 99.63 

Post 107.52 95.68 

10.47 -0.06 

10.26 

17.08 

16.41 

•0.38 

33 0.90 

33 0.70 

was computed to show whether differences were significant in 

coping strategies selected following the cold-pressor test as 

compared to the medical pain procedure, prior to treatment. 

Each of the 30 card-sort statements was assigned to one of 

eight clusters. These eight clusters, and the number of 

statements chosen from each are shown in Table 2. The 

frequencies for each subject's card-sorts assigned to the 

eight clusters for each assessment may be found in Tables 

6 through 2 2 (Appendix F). Cluster values were obtained by 

counting the number of card-sort statements selected from 

each cluster. Chi-square goodness-of-fit tests were con-

ducted to determine whether the cluster pattern of card-sort 

frequencies differed for the cold-pressor and medical pain 
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Table 2 

Cell Frequencies and Chi-Square Values for Eight Clusters 
Following Cold-Pressor and Medical Pain Procedures 

Cold-Pressor Medical Pain 

"Most like me" Card Sort 

Behavioral Activity 5 7 

Pleasant Imagery 13 8 

Rhythmic Cognitive 

Activity 19 4 

External Focus of 

Attention 15 10 

Breathing Activity 14 17 

Pain Acknowledging 37 42 

Dramatized Coping 1 1 

Neutral Imagery 7 2 

X 2 = 19.72* df = 7 

"Least like me" Card Sort 

Behavioral Activity 22 11 

Pleasant Imagery 16 16 

Rhythmic Cognitive 

Activity 25 22 

External Focus of 

Attention 6 7 

Breathing Activity 2 2 

Pain Acknowledging 4 7 

Dramatized Coping 26 38 

Neutral Imagery 10 8 

X2 = 16.25* df = 7 
*]• < . 05; n = 8. 
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tasks. A significant difference was found between the two 

pain stimulus tasks on the "most like me" card-sort (X2 = 

19.87, df = 7, £ < .01) and on the "least like me" selections 

(X2 = 16.25, df = 7, £ < .05). Table 2 shows the frequencies 

and chi-square results for the cluster frequencies following 

cold-pressor and medical pain procedures. 

Hypothesis 3 stated that coping strategies employed 

during the cold-pressor test and the medical pain procedure 

at pre-treatment would be significantly different from the 

coping strategies used during those tasks at post-treatment. 

The data supported this hypothesis. In order to determine 

whether significant changes occured in coping strategies 

selected at the pre-treatment assessment as compared to 

post-treatment, the t-test for one sample was employed. 

Changes in each subject's card-sort frequencies among 

clusters were compared between pre-treatment and post-

treatment assessment. Significant differences were found 

between card-sorts recorded at pre-treatment and post-

treatment for both the cold-pressor and medical pain test 

(see Table 3). 

An examination of the total frequencies (see Table 6, 

Appendix F) of successful patients' card-sorts ("most like 

me") following the cold-pressor test suggests that the 

greatest changes between pre-treatment and post-treatment 

occurred with a reduction in rhythmic cognitive activity 

(Cluster 3) and an increase in breathing activity (Cluster 5), 
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Table 3 

One-Tailed T-test on Mean Changes in Cluster Frequencies 
Between Pre-Treatment and Post-Treatment 

on Successful Patients 

Pain Stimulus X df 

Cold-Pressor 

"Most like me" 

"Least like me" 

Medical Pain 

"Most like me" 

"Least like me" 

1.0 

1.2 

0. 896 

0.966 

6.37* 

5 . 2 2 * 

5.60* 

5.52* 

28 

28 

28 

28 

*£ < .001. 

Following the medical pain procedure, the greatest change in 

sorts occurred with a reduction in Cluster 2 (pleasant imagery), 

an increase in Cluster 4 (external focus of attention), and a 

decrease in Cluster 6 (pain acknowledging). 

Of the least preferred coping statements following the 

cold-pressor test, there was very little change in frequencies 

among clusters except for a large increase at post-treatment 

on Cluster 7 (dramatized coping). Following the medical pain 

procedure, the most noticeable changes occurred with an 

increase in Cluster 8 (neutral imagery) and a decrease on 

Cluster 6 (pain acknowledging). These results are shown in 

Table 4 and Tables 6 and 9 (Appendix F). 

Of the eight patients who were considered unsuccessful 

following treatment, only five completed both the 
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Table 4 

One-Tailed T-Test on Mean Changes in Cluster Frequencies 
Between Pre-Treatment and Post-Treatment 

in Unsuccessful Patients 

Pain Stimulus X df 

Cold-Pressor 

"Most like me" 

"Least like me" 

Medical Pain 

"Most like me" 

"Least like me" 

1.8 

1.6 

1.8 

1.6 

4. 89* 

4.01* 

5.22* 

4.01* 

4 

4 

4 

4 

Note. n = 5, *£ < .001. 

pre-treatment and post-treatment assessment. Three patients 

left against medical advice (AMA). Although the differences 

in cluster changes were found to be significant for all 

measures, the small number of subjects allowed for a cautious 

interpretation of the results. The overall frequency changes 

from pre-treatment to post-treatment on the cold-pressor test 

("most like me") suggests that a very slight increase in 

pleasant imagery (Cluster 2) and a reduction in breathing 

activity (Cluster 5) occurred. On the medical pain procedure, 

the greatest change was a decrease of behavioral activity 

(Cluster 1) along with a decrease in rhythmic cognitive 

activity (Cluster 3). There was an increase in pain acknow-

ledging (Cluster 6) and also an increase in neutral imagery 
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(Cluster 8). The total frequencies for "least like me" 

card-sorts revealed an increase of behavioral activity 

(Cluster 1), a decrease in pleasant imagery (Cluster 2), 

and an increase in external focus of attention (Cluster 4). 

During the medical pain procedure, differences were less 

significant and revealed a slight decrease of pleasant 

imagery (Cluster 1), a decrease of breathing activity 

(Cluster 5), and an increase of dramatized coping (Cluster 

7) . 

In summary, on the cold-pressor test, it appears that 

successful patients attempted to cope with the pain pri-

marily by increaing their breathing activity and decreasing 

the degree of dramatized coping. On the medical pain 

procedure, successful patients tended to decrease the 

amount of pleasant imagery and neutral imagery and concom-

mitantly increase their focus on external objects, such as 

a spot on the wall or equipment in the room.. They also 

seemed to show an increase in their acknowledgement of the 

pain. Unsuccessful patients did not seem to show a consis-

tent pattern of changes, and the small number of subjects in 

this group makes it difficult to explain their differences 

with any degree of certainty. 

The final hypothesis, that successful treatment outcome 

may be predicted by certain coping strategies utilized during 

the cold-pressor test and by strategies used during the 

medical pain procedure, was also supported by the data. A 
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stepwise multiple regression analysis was performed using 

the Statistical Package for the Social Sciences (SPSS; Nie 

et al., 1975) as a means to disclose the clusters which had 

a significant relationship with treatment outcome. The 

outcome scale of 1-5 was used as the dependent variable 

(see Appendix D). Using this method, the coping strategy 

cluster which had the highest product-moment correlation 

with the treatment outcome criterion was selected from the 

remaining clusters. The variance attributable to that 

cluster was partialed from the remaining variables (clusters) 

by partial correlation and used as a regression equation. 

The cluster with the second highest product-moment correla-

tion was drawn from the remaining clusters and computed in 

a new regression analysis. These steps were continued until 

no further significance (£ < .05) remained (Cohen & Cohen, 

19 75). The clusters which were found to be predictive of 

treatment outcome are listed in Table 5. At pre-treatment, 

on the "most like me" card-sort, only one type of coping 

strategy was predictive of successful outcome, pain acknow-

ledging (£ = .03). Post-treatment assessment provided 

greater prediction with breathing activity and pain acknow-

ledging as the most significant combined clusters (p = .0001) 

Cluster 5, breathing activity, was the most predictive 

strategy when computed alone in the regression equation 

(£ = .006). Table 5 compares the most preferred coping 

strategies with the least preferred coping strategies in 

successful treatment. 
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Table 5 

Most Preferred Coping Strategy Clusters Predictive 
of Successful Treatment 

Cluster Multiple 
R df F £_ 

Pre-Treatment—"mos t 
like me" statements 

6 Pain Acknowledging 
(Medical pain 
stimulus) .34 1,35 4.61 .038 

Post-Treatment 

5 Breathing Activity 
(Cold-pressor 
stimulus) .44 1,34 8.38 .006 

5, 6 Combined 
(Cold-pressor 
stimulus) .65 2,33 2.15 .0001 

Pre-Treatment—"least 
like me" statements 

7 Dramatized Coping 
(Medical pain 
stimulus) .49 1,35 11.61 .001 

Post-Treatment 

7 Dramatized Coping 
(Medical pain 
stimulus) .53 1,35 13.91 .0007 

7 4 Combined 
(4-external focus 
of attention) 
(Medical pain 
stimulus) .60 2,34 9.72 .0005 

7, 4, 2 Combined 
(2-pleasant imagery) 
(Medical pain 
stimulus) .67 3,33 9.38 .0001 
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An examination of the "least like me" coping strategies 

at pre-treatment revealed an even greater degree of predic-

tion of treatment outcome. At pre-treatment assessment, 

dramatized coping proved to be most negatively associated 

with successful outcome (R = .49, df = 1, p = .001) . When 

this cluster was combined with Cluster 4 (external focus 

of attention), prediction was increased further (R = .60, 

df = 2, £ = .0005). The final prediction equation included 

clusters 7, 4, and 2, and revealed the combination of 

variables most associated with treatment outcome as shown 

in Table 5 (R = .67, df = 3, p - .0001). 
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CHAPTER IV 

DISCUSSION 

The hypothesis that cold-pressor measures assessed 

prior to treatment would be significantly different from the 

results obtained following treatment are not supported by 

the data. The results from this sample also show the cold-

pressor measures are not positively correlated with treat-

ment outcome. Although the cold-pressor test has been used 

extensively as a pain stimulus for medical and psychological 

research, the results of this study question the test's 

utility as a measure of pain treatment efficacy with a 

clinical population. The considerable variability found on 

pain threshold and pain tolerance measures in this study has 

also been reported by other researchers (Harris & Rollman, 

1983; Lawlis, Achterberg, Kenner, & Kopetz, 1984) which 

raises questions about the validity of the test. Unfor-

tunately, the cold-pressor has often been used as a pain 

analog to clinical pain by researchers interested in the 

efficacy of various psychological techniques. The high 

degree of variance found on pain threshold and tolerance 

measures may be attributed to a number of possible 

influences (Blitz & Dinnerstein, 1968). Pain responses may 

be affected by the many cultural, motivational, and psycho-

logical characteristics the pain patient may possess, and 
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these variables may be inconsistent at any point in time. 

For example, Lawlis et al. (1984) have recently reported 

that although ethnic and sex differences may be found on 

pain assessment measures, responses may not be consistent 

or uniform. Differences may be due to the particular manner 

in which the pain measures are estimated or observed. It 

appears that chronic pain patients may seldom react only to 

a simple sensory signal. Their pain response may be the 

result of sensory messages combined with cognitive and 

emotional reactions to these sensations, A review of the 

literature reveals that it has not been demonstrated that 

physiological pain measures are less susceptible to psycho-

logical influences than subjective reports of pain. Future 

research with evoked brain potentials may prove to have 

value as a reliable physiological measure of pain. 

The hypothesis that pain patients would show signifi-

cant differences in coping strategies measures following the 

cold-pressor test as compared to the strategies assessed 

following the medical pain procedures is supported by the 

data. These results may not appear surprising due to the 

fact that subjects may perceive the cold-pressor as a 

temporary, time-limited pain experience which caused them 

no physical harm. On the other hand, there is always the 

possibility that subjects will respond in a very similar 

manner to painful stimulation of various modalities due to 

an established pattern or style of coping. 
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Many intervening variables could contribute to the 

differences between the two pain stimulus tasks. Expectancy 

and other psychological influences could play a role. 

Patients may feel as if they are expected to choose 

different responses to the two types of pain or that their 

responses will affect their treatment in some manner. Also, 

the intensity of the pain sensations could vary to the 

degree that patients report different means for coping with 

the pain. As stated above, if the responses to the cold-

pressor test, as found with other physiological pain tasks, 

are so variable, it is understandable that comparisons 

between the two modalities of pain induction do not allow 

for a clear interpretation. These results appear to be due 

to the differing nature of a chronic, ongoing pain condition 

in comparison with an experimental pain procedure. This 

suggests that caution should be used with treatment implica-

tions that are based on results from studies in the 

experimental setting. 

The data supports the hypothesis that coping strategies 

employed during the pre-treatment assessment on the cold-

pressor and the medical pain procedures are significantly 

different from those strategies assessed following treat-

ment. The results suggest that patients change their manner 

of coping over the course of hospitalization. An exam-

ination of the total frequencies within each cluster may 
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provide an estimate of the changes recorded from pre-treat-

ment to post-treatment. However, the estimated changes 

based on an observation of frequencies does not allow for a 

discussion of individual variation between pre-treatment and 

post-treatment assessment. 

It appears that the greatest change among successful 

patients is found to be with an increase at post-treatment 

in the frequency of breathing exercises during the cold-

pressor test. This change could imply that successful 

subjects may utilize the breathing exercises common in 

relaxation training instructions that are taught in both of 

the pain programs. Patients also reduced their frequency of 

coping strategies which involve some type of rhythmic cogni-

tive distraction such as counting or rehearsing words to a 

song. During the medical pain procedure, successful 

patients significantly reduced their use of pleasant 

imagery, while increasing the frequency of attempts to focus 

their attention on external objects. There was also a slight 

decrease in their acknowledgement of the pain sensations. 

Perhaps patients during the medical pain stimulus attempted 

to distract themselves from a more potent type of pain which 

was more personally relevant to their back problem. How-

ever, this cannot be easily determined due to the lack of 

pain intensity comparisons between the two pain stimulus 

tasks. Of the least preferred coping strategies following 
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treatment, there was a noticeable increase in the selection 

of dramatized coping among successful patients. In other 

words, following treatment, these patients tended to use 

less dramatic means for coping with the pain. This finding 

was not as frequent on the medical pain procedure assess-

ment. For the unsuccessful patients, pre-treatment and 

post-treatment differences were significant, yet the 

small number of subjects in this group does not allow for a 

clear pattern of changes or interpretation. It does appear 

that their selection of strategies was inconsistent between 

the two pain stimuli. Changes following the medical pain 

task show that there was a noticeable decrease of behavioral 

activity and rhythmic cognitive activity along with an 

increase on the acknowledgement of the pain. There was also 

an increase in the use of neutral imagery. It is apparent 

that the medical pain procedure produced the most change in 

assessment between pre-treatment and post-treatment 

measures. This tendency was also true for the successful 

patients. The frequency changes among unsuccessful patients 

appear to follow a pattern somewhat dissimilar to the 

patients that had a positive treatment outcome. 

The hypothesis that certain coping strategies employed 

during the cold-pressor test and during the medical pain 

procedure would be capable of predicting treatment outcome 

was supported in this investigation. The most preferred 
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type of strategy, labeled pain acknowledging, was the single 

cluster most correlated with successful outcome, as measured 

following medical pain procedure at pre-treatment. This 

finding is consistent with recent research conducted with 

chronic pain patients (Rybstein-Blinchik, 1979). Spanos, 

Horton and Chaves (1975) found similar results with experi-

mental subjects. Following treatment, breathing activity 

was even more predictive of successful outcome. When these 

two strategies or coping methods were combined, the power of 

prediction was strongest with the "most like me" card-sort 

data. Patients in this study who did hot attempt to deny 

their pain sensations and simultaneously employed breathing 

exercises were very likely to be successful in treatment. 

An examination of the coping statements within the cluster 

"pain acknowledging," reveals sentences such as "I tried to 

view the sensations as being separate from pain, " and "I 

tried to view the sensations objectively." Although these 

statements suggest that subjects acknowledged the sensa-

tions, they also seem to imply an underlying construct of 

self-control. This finding is compatible with the implica-

tions that were made in a study by Nouwen and Solinger 

(19 79) who used electromyographic (EMG) biofeedback training 

with back pain patients. They found that following EMG 

training, patients' pain reports continued to decrease post-

treatment, independent of a return to EMG baseline. Their 
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interpretation was that patients develop a cognitive feeling 

of control rather than actual physiological control of pain. 

In addition, there has been a considerable amount of 

pain research on the effectiveness of distraction for coping 

with painful stimulation. McCaul and Malott (1984) have 

outlined mounting evidence that distraction may be helpful 

for acute pain states or mild pain, but that with increasing 

intensity and in chronic pain, a shift towards a redefinition 

of the sensations may be more helpful. Within the pain 

acknowledging cluster used in this study, several of the 

statements also imply that the subject may have attended to 

the sensations, but attempted to transform, objectify or 

compare them to other sensations. 

The "least like me" card-sorts at pre-treatment pro-

vided even greater prediction of outcome, with dramatized 

coping as the most significant variable. Dramatized coping 

was rarely utilized by successful patients. These card-sort 

statements are considered similar to catastrophizing and 

thinking about pain sensations in an overdramatized manner. 

When this cluster is combined with Cluster 4 (external focus 

of attention) and Cluster 2 (neutral imagery), prediction 

was much greater. Overall, at pre-treatment, pain acknow-

ledging was the most desirable single strategy, and 

dramatized coping was the single most undesired coping 

strategy associated with positive outcome. This negative 

characteristic was also found to be significantly related 
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to pain adjustment in a recent study be Rosentiel and 

Keefe (19 83). These researchers also suggested that the 

term "coping" implies successful reduction of pain; however, 

they found that attempts at cognitive strategies can be 

negatively correlated with pain management. They recommended 

that the term "self-control" or "self-regulation" may be a 

better descriptor. The results of this study support their 

suggestion. 

The overall high percentage of patients rated successful 

at the conclusion of treatment, 78 percent, indicates that 

the programs are very capable of reducing pain-related 

behaviors. It is difficult to determine whether pain itself 

was significantly reduced. The use of a staff pain rating 

could certainly be influenced by the biases of the staff and 

attempts to show efficacious treatment results. There also 

may be a tendency to consider patients unsuccessful who did 

not possess the motivational characteristics believed impor-

tant by staff. Of the 29 patients who were considered 

successful in this study, 41 percent were given a consensual 

staff average rating of three, 35 percent were rated four, 

and 24 percent were rated the highest possible score of five. 

On this scale, a rating of three was 

were improved yet considered to need 

This indicates that the results from 

not imply that successful treatment necessarily means an 

elimination of pain or even a significant reduction in pain. 

given to patients who 

continued support, 

the prejsent study do 
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It may be better explained that successful treatment in 

this investigation was determined by an attainment of 

realistic goals for rehabilitation, vocational plans and 

eventual independent functioning in the community. Patients 

who are considered unsuccessful usually have poor under-

standing of body mechanics and self-management techniques, 

and are considered to be at risk for rehospitalization. 

The card-sort method used in this study provided a 

reproducible means for assessing patients' coping strategies 

without directly suggesting a particular coping method to 

them. A possible weakness of the method in this research, 

however, is that the 30 stimulus card statements were 

derived from a normal population in an experimental study, 

although they were considered to be representative of the 

various categories of strategies used with coping with pain. 

A sample of statements developed with chronic back pain 

patients may lend itself to greater face validity. The 

method is considered by some patients to be a difficult and 

tedious task. For the majority of patients, however, the 

method seems to enhance rapport and some expressed satisfac-

tion that someone was seriously trying to understand their 

pain in detail. 

The findings of the present investigation lend support 

to research which has suggested that certain coping strate-

gies may be associated with improvement in the management of 

chronic pain. Additionally, by comparison, the medical pain 
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procedure used in this study as a pain stimulus from which 

coping responses were derived, proved to have more clinical 

and statistical utility than the cold-pressor test. The 

coping strategies examined, i.e., dramatized coping, pain 

acknowledgement and breathing activity, were highly predic-

tive of treatment outcome. These findings suggest that an 

assessment of coping strategies may provide clinicians with 

helpful information that can be used in treatment. 

The present study has several limitations. This inves-

tigation was conducted with a small number of subjects. The 

sample was restricted to only one type of chronic pain. 

Patients in this study were not matched on variables such as 

pain history (number of surgeries, continuous time in pain, 

impairment level), pain ratings, or psychological adjustment. 

Although systematic training in specific coping strategies 

was not provided to patients, certain treatments, i.e., 

relaxation training, could have influenced patients' 

responses upon assessment. Also, psychological variables 

such as level of involvement in the strategies and expectancy 

were not controlled for in this study. 

A replication of this research based upon coping 

strategy statements obtained from chronic pain patients may 

strengthen the implications of the results found in this 

study. The use of microcomputers for the coping strategy 

assessment would make the task easier for subjects as well 
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as providing for a more systematic means of analyzing and 

comparing various pain ratings and other variables. Addi-

tional research needs to be conducted with chronic pain 

patients in order to identify those treatments which are 

most effective for the various types of chronic pain. 
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Appendix A 

Description of the Experiment 

This study is an investigation of the ways people react 

to pain. You wil 1 be asked to place your hand in two 

containers of water. The first container will have a tem-

perature of approximately 70 degrees F. This will be used 

to accustom you to having your hand wet. The second 

container of water will have a temperature of approximately 

34 degrees F. The sensations you will experience may be 

somewhat painful or unpleasant, but no physical damage is 

caused by this procedure. You may remove your hand from the 

water at any time during the experiment. 

As part of the experiment, you wil 1 also be asked to 

assume a posture that is uncomfortable, yet will cause you 

no physical harm. This posture will be recommended by the 

physician as a method of improving our understanding of your 

back pain. You may discontinue this position at any time 

during the procedure. 

You wi 11 a 1 so be asked to fill out a very brief ques-

tionnaire regarding your thoughts about your back pain and 

the spinal pain program. They contain no questions of a 

private or personal nature. Additionally, you will be asked 

to sort into three piles a total of 30 cards which have 



Appendix A-continued 64 

short statements that other patients have made when asked to 

describe how they mentally coped with their pain. We are 

interested in how your coping methods compare to those of 

other patients. 

The knowledge gained from this study might prove 

helpful to you in understanding more about pain and how to 

help control your reactions to it. The results of this 

research will also help to add to our knowledge of treat-

ments which may benefit patients with pain problems. 

The entire experiment should last no longer than 45 

minutes, and probably can be completed in as little as 30 

minutes. The experimenter will now answer any questions you 

may have. The informed consent agreement will then be 

explained to you. 
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Appendix B 

Informed Consent 

Name of Subject 

1. I hereby give consent to Don Hinnant to perform the 

following investigational procedure: 

I wi 11 be asked to submerge my hand in a container of 

water cooled to a temperature of approximately 34 degrees F. 

on two separate occasions. I understand that the immersions 

of my hand wi 11 not exceed beyond five minutes, and that I 

may remove my hand or terminate the procedure at any time, 

with no penalty, simply by expressing my desire to do so. I 

understand that the cold sensations may cause me discomfort, 

but will not be damaging. 

I will also be asked to assume a physical position 

recommended by the physician that will be medically relevant 

to my type of back problem. I understand that this position 

may cause discomfort, but will not cause any physical harm. 

I also understand that I may discontinue this physical 

posture at any time simply by expressing a desire to do so. 

2. I have seen and heard a clear explanation and understand 

the nature and purpose of the procedures cited above; 

possible alternative procedures that are available to me; 

and the attendant discomforts or risks involved and the 
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complications which may arise. I have seen and heard a 

clear explanation and understand the benefits to be 

expected. I understand that the procedures are investiga-

tional and that I may withdraw my consent. With my 

understanding of this, having received this information and 

satisfactory answers to the questions I have asked, I 

voluntarily consent to the procedures designated in the 

above paragraphs. 

Signed: Signed: 
Witness Patient 
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Appendix C 

Medical Screening Questionnaire 

1. Are you currently taking any form of medication? If so, 

what kind? Yes No 

2. Have you ever been diagnosed as having any of the 

following? 

Yes No 

Cardiovascular disorders 

Circulatory disorders 

Raynaud's disease {fingers or hands, 

or feet become pale, blue, cold, and 

numb, at times tingling) 
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Appendix D 

Staff Post-Treatment Rating Scale 

5 Well motivated and independent. Understands 

mechanics. Vocational plans are clear and 

realistic. Patient is expected to be unlimited 

on self-program. 

4 Motivated but needs continued support; patient 

has made vocational plans and understands 

mechanics well. 

3 Continued structure needed; unrealistic or 

unclear discharge plans. Transition to out-

patient service for gradual integration to 

community. 

2 Patient has difficulty in understanding goals 

for rehabilitation; body mechanics and motiva-

tion are still a problem. Guarded prediction 

for out-patient independence. 

1 Patient is resistant to guidelines regarding 

rehabilitation, medical advice and change of 

lifestyle. 
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Appendix E 

Coping Statements Within Each Cluster 

(Wack & Turk, 1984) 

Cluster Card 

Behavioral Activity 

A) I clutched the arm of the chair. 

0) I pressed the thumb of my free hand 

against the index finger. 

Z) I bit down on my finger. 

4) I pinched my leg with my free hand. 

Pleasant Imagery 

B) I imagined I was sitting on a beach in 

Hawaii. 

1) I tried to think of happy occasions. 

1) I daydreamed about sports. 

T) I imagined I was on a sailboat. 

Rhythmic Cognitive Activity 

C) I counted backwards from 100 by 2's and 

3' s. 

3) I sang and hummed some to myself. 

E) I just had a series of random thoughts. 

D) I sang "Yellow Submarine" by the Beatles. 
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External Focus of Attention 

J) I looked at my arm and compared it to my 

other one. 

N) I watched the pattern of blotches on the 

skin of my arm. 

4 W) I stared at the black marks on the ceiling. 

M) I examined the equipment in the room to see 

how it worked. 

R) I watched the mercury in the pressure gauge 

attached to my arm. 

Breathing Activity 

2) I tried to slow down my breathing and remain 

5 calm. 

F) I did some breathing exercises. 

Pain Acknowledging 

V) I tried to view the sensations as being 

separate from pain. 

X) I compared the sensations to those I 

6 had felt in other situations. 

P) I concentrated on the pain and told myself 

it was not painful. 

K) I ignored the sensations by trying to cut 

off the sensations at the shoulder. 
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Dramatized Coping 

S) I thought about people who had their arms 

amputated. 

7 0) I pretended that I was a spy being 

tortured but would not confess. 

L) I thought about how the star of Kung Fu 

could put the pain out of his mind. 

Q) I planned activities for the coming weekend. 

8 G) I thought about the dates I had had 

recently. 

H) I thought about jobs I had signed up for in 

the past month. 
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Appendix F 

Total Frequencies and Correlations Among Clusters 

by Successful and Unsuccessful Patients 
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Table 6 

Total Frequencies Within Clusters by Successful Patients 
"Most Like Me" Card-Sort 

Cold-•pressor Medical Pain 

Pre- Post- Pre- Post-

Clusters Treatment Treatment Treatment Treatment 

1 Behavioral 

Activity 5 7 5 6 

2 Pleasant 

Imagery 8 8 14 8 

3 Rhythmic 

Cognitive 

Activity 12 9 10 10 

4 External 

Focus of 

Attention 13 11 6 10 

5 Breathing 

Activity 11 16 14 16 

6 Pain 

Acknowledging 32 31 36 32 

7 Dramatized 

Coping 1 1 0 1 

8 Neutral 

Imagery 5 4 2 4 

Note. n = 29. 
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Table 7 

Total Frequencies Within Clusters by Successful Patients 
"Least Like Me" Card-Sort 

Cold-pressor Medical Pain 

Pre- Post- Pre- Post-

Treatment Treatment Treatment Treatment Clusters 

1 Behavioral 

Activity 

2 Pleasant 

Imagery 

3 Rhythmic 

Cognitive 

Activity 

4 External 

Focus of 

Attention 

5 Breathing 

Activity 

6 Pain 

Acknowledging 

7 Dramatized 

Coping 

8 Neutral 

Imagery 

14 

13 

21 

21 

10 

12 

10 

20 

30 

12 

17 

35 

11 

16 

33 

10 

Note. n = 29 
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Table 8 

Total Frequencies Within Clusters for Unsuccessful Patients 
"Most Like Me" Card-Sort 

Cold-pressor Medical Pain 

Pre- Post- Pre- Post-

Treatment Treatment Treatment Treatment Clusters 

1 Behavioral 

Activity 0 0 2 0 

2 Pleasant 

Imagery 4 5 2 3 

3 Rhythmic 

Cognitive 

Activity 3 3 4 2 

4 External 

Focus of 

Attention 1 1 2 1 

5 Breathing 

Activity 2 1 2 2 

6 Pain 

Acknowledging 4 4 3 5 

7 Dramatized 

Coping 0 0 0 0 

8 Neutral 

Imagery 1 1 0 2 

Note. n = 5. 
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Table 9 

Total Frequencies Within Clusters for Unsuccessful Patients 
"Least Like Me" Card-Sort 

Cold-pressor Medical Pain 

Pre- Post- Pre- Post-

Clusters Treatment Treatment Treatment Treatment 

1 Behavioral 

Activity 0 2 3 3 

2 Pleasant 

Imagery 5 1 2 1 

3 Rhythmic 

Cognitive 

Activity 4 3 5 5 

4 External 

Focus of 

Attention 0 2 1 2 

5 Breathing 

Activity 1 0 1 0 

6 Pain 

Acknowledging 1 2 2 2 

7 Dramatized 

Coping 3 4 1 2 

8 Neutral 

Imagery 1 1 0 0 

Note. n = 5. 
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