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ABSTRACT 

The SCL-90-R profiles of 83 intractable pain patients 

attending a southwestern university-affiliated medical center 

were analyzed with a clustering procedure. As hypothesized, 

this analysis resulted in three cluster groups: one cluster 

did not show any elevations on the clinical scales, a second 

cluster displayed high scores on the somatization and 

depression scales, while the third cluster endorsed elevations 

on the majority of the clinical scales. Contrary to the 

hypothesized prediction, there was no difference between the 

cluster groups and the three treatment outcome groups, 

although the lack of significant findings may be secondary to 

a weak treatment effect. There was also no difference between 

the cluster groups and the three pain etiology groups composed 

of neurogenic, musculoskeletal or both neurogenic and 

musculoskeletal patients. A discriminant function analysis 

performed on other psychological variables including global 

severity, somatic anxiety, somatic depression, cognitive 

anxiety, cognitive depression, coping style, depression, and 

pain intensity as predictors of membership in the treatment 

outcome groups was not statistically significant, although 

this procedure correctly classified patients at a rate 

substantially higher than chance. On the majority of the 

above psychological variables, patients with the best 
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treatment outcome showed lower levels of distress, while 

patients in the poor outcome group displayed higher degrees of 

distress. A similar discriminant function analysis with the 

eight psychological variables as predictors of the three pain 

etiology groups also provided no statistically significant 

results. Finally, among several demographic and clinical 

variables only the length of illness and number of medications 

utilized significantly discriminated the three outcome groups. 

The impl ications of this study and suggestions for future 

studies in the pain management field are provided. 
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INTRODUCTION 

In an ancient Greek myth, Prometheus desired to bestow 

upon mankind some great power that could raise him nearer to 

the perfection of the immortal gods. Fire alone, in his 

estimation, could achieve this end. Prometheus knew that fire 

was the special possession of the gods and they would never 

willingly share it. Nevertheless, Prometheus steals the fire, 

is captured by the head god of Mount Olympus, Zeus, and bound 

by chains to a great rock. A voracious vulture is then 

summoned to feast upon his liver, causing the hero intense 

anguish and pain. Each night, the liver reg rows only to be 

eaten by the vulture the next day, prolonging Prometheus' pain 

(Grant, 1962). 

Prometheus is perhaps the first recorded account of a 

person experiencing chronic pain. Like Prometheus, many who 

experience pain find no comfort or relief. Pain and its 

relief has been a perennial problem for humankind and 

continues to be the commonest symptom in most medical settings 

(Merskey, 1980). The experience of pain functions as a 

warning system for the individual that something is not 

working properly. Acute pain serves as a signal to initiate 

several physiological processes that promote healing, 

including the regulation of neuroendocrine responses. Despite 

its usefulness, if acute pain is not properly treated, it 
I .• 
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frequently advances to a stage of chronicity. Chronic pain is 

defined (Bonica, 1985) as a "pain that persists beyond the 

usual course of an acute disease or a reasonable time for an 

injury to heal or recurs at intervals for months or years" 

(pg. xxxiii). Chronic pain is usually described as that which 

lasts longer than six months, although Bonica (1985) has 

suggested that some types of acute pain that should normally 

diminish in two to four weeks should be considered chronic if 

the pain persists three to four weeks beyond that expected. 

In contrast to acute pain, chronic pain does not serve a 

useful biological function, and results in severe 

psychological, physical, economic and social stresses on the 

person. 

Al though accurate data on the prevalence and magnitude 

of chronic pain is not available, Bonica (1980) derived 

estimates from numerous surveys of several maj or medical 

disorders in which chronic pain and its treatment were a major 

focus. Bonica looked at a number of different categories of 

pain and found that approximately one third of all Americans 

had some type of persistent pain that required medical 

attention. Based on the above data, he also estimated that 

over 50 million people were either partially or totally 

disabled for extended durations of time by pain. In most 

instances, pain and not the underlying pathology (e.g. back 

disorder, cancer, etc.) is the major reason that a patient 
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with a chronic disease is no longer able to function with a 

normal and productive lifestyle. The losses in production and 

wages, in combination with health care payments, compensation 

and litigation cost approximately $60 billion annually. 

Bonica (1985) noted that similar predictions based on 1983 

population estimates would result in 75 to 80 million 

Americans suffering from chronic pain with an annual cost of 

approximately $70 billion. Although those estimates may seem 

high, Koenig (1973) observed that over $900 million is spent 

annually on over-the-counter analgesic medications to reduce 

pain, with $100 million spent on aspirin alone. 

Of even greater importance than the financial and 

economic burden caused by chronic pain is the personal effects 

of suffering experienced by the individual. Many patients 

wi th chronic pain advance through a progressive physical 

deterioration with concomitant psychological difficulties. In 

the last fifty years, pain researchers have placed 

considerable emphasis on understanding the associated 

psychological processes. The International Association for 

the study of Pain (1979) defined pain as "an unpleasant 

sensory and emotional experience associated with actual or 

potential tissue damage, or described in terms of such 

damage." This subcommittee observed that pain is always 

subjective and is impacted by a patient's learning experiences 

in early life. Pain is perceived as incorporating sensory, 



perceptual, emotional, and 

combination with associated 
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psychological components in 

autonomic, psychological and 

behavioral responses. All these elements and reactions are 

interwoven together in the production of the total pain 

experience. 

History 

Early Physiological Theories 

until the last half of this century, the prevailing 

theories of pain were variations of the "specificity theory" 

(Descartes, 1644, as cited in Melzack, 1973). Specificity 

theory hypothesized that a particular pain system served to 

bring messages from pain receptors in the skin to a central 

pain center in the brain. Descartes viewed pain as a separate 

system with a direct connection between the skin and the 

brain. Thus, pain was seen as a pure sensory experience with 

each painful stimulus eliciting a response. The major 

emphasis was on identifying and correcting anatomical and 

physiological pathology that provoked pain. 

The first major modification of the specificity theory 

was stimulated by Muller's (1842; as cited in Melzack, 1973) 

doctrine of specific nerve energies. His theory attempted to 

explain the different qualities of pain via the sensory 

nerves. He argued that for each of the five senses, different 

nerve systems provided coded information about external 
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objects. Muller's theory was based on an assumptive presence 

of a straight-wired system connecting each of the sensory 

nerves to the brain area responsible for that particular 

sensation . 

. Specificity theory was revised further by von Frey 

(1894, as cited in Melzack, 1973) who hypothesized that the 

skin contained four types of cutaneous modal i ties: touch, 

warmth, cold, and pain. Each of these sensory spots had a 

specialized type of receptor which projected to particular 

brain region for the appropriate response. Despite 

specificity theory, pain was still viewed as having a rigid, 

direct connection between the psychological sensory experience 

and the physical stimulation. 

with the development of the "gate control theory" of 

pain (Melzack and Wall, 1965), pain is currently viewed as 

considerably more complex psychologically; its perception is 

not completely isomorphic with sensory stimulation. Gate 

control theory postulated that a neural mechanism in the 

region of the dorsal horns of the spinal cord reacts like a 

gate that can either increase or diminish the nerve impulses 

from the peripheral fibers to the central nervous system. 

Therefore somatic input is modulated by the gate prior to the 

perception of the pain and the ensuing response. Following 

the stimulation of a receptor, this information can be 

modified by emotional and cognitive states, which results in 
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variable types of reaction not all of which are perceived as 

painful. "Psychological processes such as past experience, 

attention, and emotion may influence pain perception and 

response by acting on the spinal gating mechanism" (Melzack, 

1973, pp. 171). For example, an individual's psychological 

functioning can facilitate or close the gating mechanism to 

all inputs for a selected body area, either inducing or 

anesthetizing the pain experience. Thus, an individual in 

psychological distress would be more prone to experiencing 

pain. 

Psychodynamic Theories of Pain 

Breuer and Freud (1936) 

histories of patients with pain. 

described several case 

Psychoanalytic theory 

considered intractable pain without an organic explanation as 

a symptom due to unconscious processes resulting in a 

hysterical conversion which served to express an unresolved 

conflict. Despite Freud's early psychological interpretation 

of pain, psychoanalysis had little impact in this field until 

Engel expounded his psychodynamic theory of pain in a seminal 

paper in 1959. He argued that chronic pain developed as the 

result of learning principles in childhood from punitive and 

abusive parents. In this context, pain and punishment become 

interwoven together. The child learned that pain is the 

consequence of being "bad" and thus pain becomes associated 

with feelings of guilt. Engel's theory stated that the pain 
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experience served a dual role. In addition to the signal that 

the child was "bad," the pain experience also provided the 

means of atonement for the feelings of guilt. Individuals who 

have experienced physical abuse in childhood grow up to feel 

pervasively guilty and in need of punishment (i.e. pain). He 

argued that as an adult the "pain prone patient" would seek 

out self-punitive behavior, often times in the form of 

unnecessary surgery. Engel described these patients as 

"chronically depressive, pessimistic and gloomy people" with 

"guilty, self-depreciating attitudes." 

Psychological Assessment of Pain Patients 

Minnesota Multiphasic Personality Inventory 

Al though numerous studies (for a review, see Roy, 

1985) have failed to support Engel's (1959) theory, pain 

research has continued to explore the possibility that 

distinct personality dynamics are associated with the 

experience of chronic pain. This interest has been fueled by 

the observations of associations between pain and 

psychological disorders. Delapaine, Ifabumuyi, Merskey, and 

Zarfas (1978) found that pain was the second most frequent 

complaint of psychiatric patients with endorsement by 40% of 

first time inpatients. Likewise, among individuals referred 

to pain clinics, mental disorders have been diagnosed in as 



18 

high as 50% of the patients (Benjamin, Barnes, Berger, Clarke, 

and Jeacock, 1988). 

One strategy used to examine psychological functioning 

in pain patients involves the use of psychometric instruments. 

As noted by Fordyce (1976), the most frequently employed 

psychometric instrument in this area is the Minnesota 

Multiphasic Personality Inventory (MMPI-1). The MMPI-1 was 

originally developed to assess the individual's major 

personality 

adjustment. 

characteristics and personal and social 

It has been used in efforts to identify the 

psychological characteristics associated with certain medical 

disorders and how these personality profiles relate to 

treatment. 

Previous pain research arrived at a consensus, via 

univariate statistics, that the MMPI-1 profiles of persistent 

pain patients are frequently characterized by elevations (i.e. 

T-scores greater than 70) on 3 MMPI-1 scales: Hypochondriasis 

(Hs), Hysteria (Hy), and Depression (D), sometimes referred to 

as the "neurotic triad." In attempting to explain the high 

prevalence of these elevations among pain patients, Fordyce 

(1979) pointed out the need to take into consideration that 

elevations on Hs and Hy scales merely reflect the capacity of 

patients to endorse somatic concerns regarding their physical 

or somatic distress. similarly, there is a large literature 

that finds elevation on the 0 scale in chronic pain patients 
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Therefore 

elevations on the neurotic triad may not differentiate 

neuroticism from factors related to a patient I s physical 

condition or other reasons. 

In a review of the relevant literature, Keefe (1982) 

concluded that the results of descriptive, diagnostic and 

predictive MMPI-1 studies on persistent pain patients were not 

consistent. He observed that a major difficulty in past 

research evaluating the MMPI-1, in relation to chronic pain, 

was the tendency to use univariate statistics. Keefe argued 

that this analytic strategy resulted in an "illusion of 

homogeneity" when homogeneity does not actually exist. 

MMPI-1 Cluster Analysis of Psychological Functioning 

In response to the criticisms noted above, several 

studies have attempted to evaluate pain patients I MMPI-1 

profiles with mUltivariate statistics. Bradley, Prokop, 

Margolis, and Gentry (1978) studied 548 chronic low back pain 

(LBP) medical center patients who had been referred for 

evaluation because they had not shown improvement with 

traditional medical/surgical interventions and/or presented 

with a questionable physiological basis for their pain. 

Bradley and colleagues used a hierarchical clustering 

procedure for assessing the distinguishing characteristics of 

patients on the 13 standard MMPI-1 scales (three validity and 

ten clinical scales). The clustering method was selected in 
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order to be sensitive to the absolute distances between a 

series of scale and group profiles by maximizing the average 

between-group distance and minimizing the average within-group 

difference. 

This procedure delineated four subgroups. One 

subgroup was comprised of both males and females and was 

characterized by the usual elevations on the MMPI-1 scales Hs, 

D, and Hy. A second grouping, also consisting of both sexes, 

did not demonstrate elevations on any of the scales. A third 

subgroup was composed of individuals with elevations on at 

least half of the MMPI-1 clinical scales. A fourth group was 

comprised of only female participants who produced elevations 

on scales Hs and Hy, with suppressed D scale scores in a 

pattern that is typically called the "Conversion V" profile. 

Although the "Conversion V" code type is usually associated 

with disorders of a psychogenic origin, Osborne (1979) found 

few differences between psychogenic and organic groups with 

this profile. Based on the four distinct subgroups found by 

analyzing the MMPI-l subscales via the hierarchical clustering 

procedure, the authors argued that LBP patients are not a 

homogeneous population. They posited that each of the four 

subgroup profiles indicate particular pain-related needs and 

behaviors that might have important implications for the 

choice of treatment regimens. 
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Prokop, Bradley, Margolis and Gentry (1980) attempted 

to replicate the above findings among chronic pain patients 

representing various etiologies (e.g. headaches, extremity 

pain to "total body pain"), excluding patients reporting only 

low back pain. They assessed 344 patients at a medical center 

who were referred for psychological evaluation because of a 

lack of response to conventional medical/surgical 

interventions. Patients were assessed with the MMPI-1 which 

was analyzed via the same mUltivariate clustering procedure 

used by Bradley and colleagues (1978). They found two 

groupings of profiles composed of both males and females (a 

subgroup with elevations on Hs, D, and Hy and another subgroup 

with no elevations) that replicated the findings of the 

previous study. A third group containing only females 

demonstrated elevations on scales Hs and Hy in the classic 

"Conversion V" configuration, and was similar to that found by 

Bradley and colleagues (1978). In contrast to the previous 

findings, two additional male-only subgroups also were found. 

One subgroup was characterized by elevations on the majority 

of the clinical scales and appeared similar to Bradley et 

ale 's findings, except this profile was common for both sexes. 

The other subgroup was categorized by an elevation on scale D 

only. These authors noted that this study concurred with the 

view that several distinct personality profiles may exist for 
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chronic pain patients, regardless of etiology and type or 

location of manifest pain. 

Further support for the conclusion that homogeneous 

subgroups of chronic pain patients can be identified on the 

basis of MMPI-1 findings was provided by Armentrout, Moore, 

Parker, Hewett, and Feltz (1982). They assessed 240 patients 

whose primary complaints included low back pain, headache, 

shoulder/arm pain, chest pain, and stomach pain. The average 

duration of pain was 11.6 years. All subjects were 

administered the MMPI-1, an extensive pain-related history, 

and other brief psychological tests assessing assertiveness 

and intelligence. A hierarchial clustering procedure was used 

to analyze the 13 scales of the MMPI-1. 

They found three subgroups that were similar to those 

found by Bradley, et al. (1978). One group demonstrated no 

elevations on any of the MMPI-1 scales. A second group was 

characterized by elevations on scales Hs, Hy, and D. The last 

group evidenced a psychopathological type configuration with 

elevations on most of the clinical scales. They did not find 

a separate group with a "Conversion V" profile that Bradley 

and colleagues (1978) and Prokop, et al. (1980) had found. No 

differences between these three groups was found on a variety 

of other variables including age, education, income, IQ, 

assertiveness, number of prior surgical procedures, or 

duration of pain. Patients in the third group, with the most 
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elevated MMPI-1 profiles reported higher levels of pain than 

patients in the second group (Hs, D, Hy) who, in turn, 

reported being in more pain than the subjects in the first 

group (no elevations). Armentrout and colleagues argued that 

the positive relationship between the degree of emotionality 

in the MMPI-1 profiles and pain provides support for the "gate 

control theory" of pain (i.e. that the experience of pain is 

impacted by the emotional and cognitive functioning of the 

individual). Yet one could also argue that the cause-effect 

relationship is the reverse of that posed by gate theory (i.e. 

that a patient's impaired emotional and cognitive functioning 

is the result of the pain experience). 

Hart (1984) also analyzed the MMPI-1 profiles of 70 

male chronic pain patients with various etiologies (head/neck, 

chest, limbs, back, and abdominal) with a clustering procedure 

that utilized the four marker profiles found by Bradley et ale 

(1978). That is, Hart used the means of the four profiles, 

identified by Bradley and colleagues, to provide the initial 

"seed" for the cluster groupings. He found that his patient 

profiles replicated Bradley et al.'s four clusters exactly 

with one cluster showing elevations on the Hs, D, and Hy 

scales; a second with no elevations; the third group with 

elevations on the majority of the clinical scales; and the 

fourth cluster with elevations on only the Hy and Hs scales. 

Interestingly, in Bradley and associates initial study, the 
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latter group was composed of only females. However, when the 

Hy and Hs elevations cluster was submitted as an initial seed 

case into Hart's analysis, he found a group of only male 

subjects who also demonstrated the classic "Conversion V" 

profile. 

other studies have attempted to replicate the above 

studies using particular populations of pain patients rather 

than subjects of mixed pain etiologies. Bradley and Van der 

Heide (1984) analyzed the MMPI-1 profiles with a cluster 

procedure of 96 male and 218 female back pain patients with an 

average duration of pain of 6 years. All patients were also 

administered other brief psychological tests assessing 

intelligence, affective disturbance and the effects of pain on 

daily functioning. 

For the males, they found one group with elevations on 

the 0, Pd, Pt, and Sc scales. The second male cluster had 

elevations on the Hs, 0, Hy, and Sc scales. The third and 

fourth groups showed no clinical elevations. For the females, 

one cluster was characterized by elevations on the Hs, 0, Hy, 

Pd and Sc scales. A second female group showed T-scores above 

70 on the Hs, 0, and Hy scales. The third and fourth female 

groups had no clinical elevations. 

In contrast to Armentrout and colleagues findings, 

these authors found that there was a significant difference 

between the groups on age and intelligence. They found that 
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men in the third cluster with higher, but non-elevated T

scores on the Hs and D scales were older (50.4 years versus 

39.2 years) than males in the fourth cluster which also showed 

no elevations. As both of these latter groups displayed 

relatively normal profiles, these authors argued the 

differences were likely related to aging effects rather than 

actual psychological functioning. For intelligence, females 

in the fourth subgroup (no elevations) scored higher as 

compared to the first two clusters (with elevated profiles). 

However, the magnitude of the difference (average IQ of 107.5 

versus 101.5 and 101.6) was too small to suggest that the 

MMPI-1 profiles were artifacts of actual intellectual 

differences. 

For both males and females, patients with the normal 

profiles showed less disruption of daily activities than 

individuals in the other groups with elevated clinical scales. 

Additionally, for both sexes, patients who showed the primary 

elevations on the neurotic triad scales reported greater 

difficulties with daily functioning than individuals in the 

more psychopathological configurations. In addition, the 

neurotic triad clusters of males and females were associated 

with greater disturbance of affect than patients with 

additional elevations on the Pd and Sc scales. Although the 

Bradley and Van der Heide findings are generally consistent 

with the previous investigations, they speculated that the 
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different profile configurations found among the various 

investigators may be related to different settings, ethnic 

composition, or the differences in pain etiology. 

In a recent study, Kinder, curtiss and Kalichman 

(1991) performed a cross-validation study of chronic headache 

patients in an attempt to replicate the findings of the above 

studies which found distinct MMPI-1 clusters among pain 

patients with various etiologies. Kinder et al. initially 

subjected the MMPI-1 scores of 93 male and 186 female headache 

patients to cluster analysis and found four distinct clusters 

for men and women. For the men, one group showed elevations 

on the Hs, D, and Hy scales. The second male group was 

characterized by elevations on the Hs, D, Hy, Pd, Pt, and Sc 

scales. The third male group evidenced a normal MMPI-1 

profile with no elevations. While the last cluster was 

characterized by an elevated D scale score that was 10 points 

higher than the Hs and Hy scales in what Sternbach (1974) has 

labeled a pattern of reactive depression. The latter cluster 

also had elevated T-scores on the Pt and Sc scales. The 

female cluster analysis also yielded four groups. One group 

showed no elevations, while a second cluster showed elevations 

on only the D scale. The third group of females was 

characterized by the largest elevations on the Hs, D, and Hy 

scales, similar to the male cluster noted above. However, the 

females in this cluster also showed elevated T-scores on the 
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The last female groups evidenced 

elevations on the majority of the clinical scales including 

Hs, D, Hy, Ma with the highest scores on the Pd, Sc, Pt, and 

Pa scales. 

Next, these authors used a second sample of 52 men and 

177 women headache patients for cross-validation and found 

similar clusters for both the men and women. One group of 

males showed the highest elevations on the Hs, D, and Hy 

scales with an additional elevation on the Pt scale. The 

second group of males evidenced elevations on the Hs, D, Pt 

and Sc scales in what these authors argued was the reactive 

depression profile described above, although the D score was 

not 10 points higher than either the Hs or Hy scales. The 

last two male clusters did not show any elevations. They did 

not find a cluster with a psychopathological profile 

characterized by elevations on the majority of the clinical 

scales as they had found in the initial analysis, and which 

had also been reported by both Bradley and colleagues (1978) 

and Armentrout, et. al. (1982). The female cluster analysis 

also provided two groups with no elevations. A third group 

showed elevations on the Hs, D, and Hy scales along with the 

Pt and Sc scales. The fourth group was characterized by the 

psychopathological profile with elevations on the majority of 

the clinical scales including the Hs, D, Hy, Pd, Pa, Sc and Ma 

scales. 
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To compare the replicability of clusters between the 

two samples, the authors calculated a coefficient of pattern 

similarity (~p) which reflects the similarity in both 

elevation and shape of the patterns compared and behaves 

comparably to a correlation coefficient. They found high 

coefficients of pattern similarity between several of the 

similarly derived clusters (e.g. = .939 between the 

reactive depression clusters for the men; r = .948 for the 
Il 

men and ~p = .968 for the women between the normal clusters). 

However, the female psychopathological clusters were not 

highly similar (r = 
Il 

.151) . These two samples were then 

combined and subjected to an additional cluster analysis. 

For the males, one cluster showed elevations on the 

Hs, 0, and Hy scales, which the authors argued was reactive 

depression, although the ° scale was again less than 10 points 

higher than either the Hs or Hy scales. A second group 

demonstrated marked elevations on the majority of the clinical 

scales and was labeled as a psychopathological configuration. 

A third cluster showed no elevations, while the last group 

also showed elevations on the majority of the clinical scales, 

albeit lower than the second groups' profile. When the 

combined data for the women was analyzed, two clusters showed 

no elevations on the clinical scales. The third group was 

characterized by the largest elevations on the Hs, 0, and Hy 

scales with additional elevations on the Pa and Sc scales. 
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The last group of females evidenced the psychopathological 

profile with T-scores above 70 on the majority of the clinical 

scales. 

Overall, this study supported the conclusion than 

homogeneous subgroups of chronic headache patients can be 

delineated by the results of the MMPI-1. Although there were 

some variations in the clusters identified in this study, as 

compared to the previous reports, the basic findings of one 

cluster with no elevations, a second cluster with the highest 

elevations on the Hs, D, and Hy scales and a third cluster 

characterized by T-scores above 70 on the majority of the 

clinical scales, are generally consistent with the earlier 

studies. 

Strassberg, Tilley, Bristone, and Oei (1992) provided 

another study of the MMPI-1 in relation to persistent pain. 

They assessed 610 subjects (430 males and 180 females) that 

were evaluated for chronic back pain in Australia. The male 

and female MMPI-1 profiles were analyzed separately via a 

cluster analysis (Kmeans; Hartigan & Wong, 1979) based on 

nearest centroid sorting with cluster centers chosen by the 

program. The three clusters generated for both males and 

females included one group that was within normal limits. A 

second cluster with elevations on the Hs, D, and Hy scales and 

a third group with significant elevations on the majority of 

the clinical scales. 



30 

These clusters were then compared on measures of the 

sensory, affective, and evaluative components of pain. 

Although there were no differences for the females, males with 

the psychopathological configuration scored higher on tension 

and fear associated with pain (affective) and reported more 

pain intensity (evaluative) than either of the other male 

groups. These authors speculated that the lack of a finding 

for the females on the latter variables may be related to the 

small number of women who displayed the psychopathological 

profile. Based on this information, these authors concluded 

that Australian pain patients respond similar to their 

counterparts in the united states. 

MMPI-l Cluster Analysis and Treatment outcome 

Despite the above findings, only a few studies can be 

found in the literature that compared MMPI-l profile subgroups 

in relation to treatment outcome. McGill, Lawlis, Selby, 

Mooney, and McCoy (1983) assessed 92 LBP patients prior to 

their participation in a two-week intensive inpatient program 

that included supervision of medications, physical therapy, 

occupational therapy, biofeedback, behavior modification and 

individual and group psychotherapy. The MMPI-l scales were 

analyzed via a hierarchical clustering method. Four distinct 

profile clusters consisting of both male and female 

participants were found. One cluster demonstrated no 

elevations, a second cluster had T-scores above 70 on scales 
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Hy and Hs, and another profile was characterized by marked 

elevations on the majority of the clinical scales. All of 

these patterns were consistent with previously reported 

findings. The fourth grouping demonstrated elevations on Hy, 

D, Hs, Pt and Sc which differed from the subgroup that had 

been identified by the "neurotic triad" profile reported by 

Bradley and colleagues (1978). 

One-way ANOVAs found significant differences among 

these groups on a variety of variables including the duration 

of pain, number of surgeries reported and pretreatment pain 

estimates as documented by an ischemic pain test. Al though no 

further between-group statistical analyses were performed on 

the above variables, from the table provided it appeared that 

patients with no elevations on the MMPI-1 reported 

substantially shorter durations of pain and fewer surgeries, 

in comparison to all the other groups. There also appeared to 

be a gradual increase in pain estimates in relation to 

increased psychological distress. However, there was no 

difference between the four groups on outcome as compared to 

pretreatment measures of medication usage, hours out of bed, 

or range of motion as assessed by physical therapists. The 

only variable that was significantly lower at the end of the 

2-week inpatient treatment program (with close supervision of 

medication intake composed of daily participation of 

physical/occupational therapy, biofeedback, individual and 
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group psychotherapy) was subj ecti vely estimated pain which was 

diminished in all four groups. 

Based on the foregoing data, the hypothesis that there 

would be differential responses to treatment among the four 

groups, was not supported. McGill, et al. argued that this 

could be due to different groups responding better to some 

types of treatment than others, but the differential effects 

being diminished as all patients participated in all 

modalities of treatment. It was also pointed out that this 

study did not attempt to measure the long term benefits of the 

treatment program. The third interpretation of these findings 

was that despite the different clinical presentations as 

assessed by the MMPI-1 profiles, there may not be any 

differences in response to treatment. Alternatively, one 

could also argue that there may be differential responses 

among the pain groups with different modalities of treatment 

than those assessed in this study. 

In a related study, McCreary (1985) also compared 

MMPI-1 cluster groups with treatment outcome. He assessed 401 

patients with chronic low back pain who participated in a 

treatment program consisting of rest, exercises, educational 

instructions for back pain, and analgesic medications. 

McCreary initially subjected a sample of 271 MMPI-1 profiles 

to a cluster analysis using the K-means program. He next 

cross-validated this with the remaining subjects and found 
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"virtually identical subgroups." McCreary reported on the 

collapsed sample which comprised four clusters that contained 

both males and females and one cluster with only females. For 

the combined groups of both males and females, one group 

showed elevations on the majority of the clinical scales; a 

second cluster had T-scores above 70 on the Hs, D, and Hy 

scales; the third group was unelevated with the highest scores 

on the Ma, Hs, Pd, and Hy scales; the fourth cluster was also 

unelevated with the highest scores on the Hs, D, and Hy 

scales. The fifth cluster with only females displayed 

elevations on the Hs and Hy scales. McCreary noted that 

patients in the third group were younger than the subjects in 

the other groups. 

On pretreatment measures, McCreary found no 

differences among the clusters on duration of pain. He did 

find significant differences in pretreatment pain level and 

activity limitations secondary to pain. patients in the third 

(unelevated profile) and fifth group (females only) were 

significantly lower on both these measures as compared to the 

other groups. On outcome measures assessed at 6 to 12 month 

follow-ups, McCreary found that the first (psychopathological 

profile) and fourth groups (normal profile) had the highest 

pain intensity and demonstrated the least amount of change 

from pre to posttreatment scores. Patients in the third and 

fifth groups who showed the lowest pretreatment pain levels 
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continued to show the lowest pain intensity at follow-up along 

with the greatest decrease in pain, although this did not 

appear to be statistically significant. 

McCreary noted that there were also outcome 

differences when the clusters were analyzed by sex. Males in 

the third cluster (unelevated profile with high scores on the 

Ma, Hs, Pd, and Hy scales) showed significantly more 

improvement in their reduction of pain. The other unelevated 

male group (fourth cluster with high scores on the Hy, D, and 

Hs scales) showed the next best degree of improvement, but 

this was not statistically significant. Women showed a 

similar, although nonsignificant pattern in most respects to 

the males, but interestingly females in the second group 

(elevations on the Hs, D, and Hy scales) displayed the most 

improvement in posttreatment pain intensity. McCreary also 

pointed out that patients in the cluster with the 

psychopathological configuration were mostly males. Based on 

these findings, McCreary concluded that men showed overall 

more psychological disturbances and poorer response to the 

medical treatment employed in this study. 

Moore, Armentrout, Parker, and Kivlahan (1986) 

evaluated treatment outcome on a group of 57 male persistent 

pain patients with low back pain (53%) and other unspecified 

pain complaints that had originally been included in 

Armentrout et ala 's (1982) study discussed earlier. Moore 
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and colleagues assigned patients on the basis on their 

admission MMPI-l profiles to the closest cluster identified by 

Armentrout, et al. analysis. Mean MMPI-l profile scores for 

these 57 patients were similar to those identified by 

Armentrout et al. and showed one cluster with no elevations, 

a second with elevations on the Hs, 0, and Hy scales and a 

third with marked elevations on the majority of the clinical 

scales. 

Patients participated in a 6-week treatment program 

based on cognitive-behavioral principles including physical/ 

occupational therapy, training in pain management techniques, 

relaxation training, exercise, reduction of pain medications, 

individual/marital/group psychotherapy along with training 

their spouses in operant techniques to reinforce pain-free 

behaviors and extinguish pain behaviors. Patients showed a 

significant decline from pre to posttreatment on a number of 

variables including those assessing mood (e.g. anger, 

depression), current pain severity, and time spent reclining. 

Patients showed a significant increase on measures of sexual 

functioning, self-concept, time spent walking and 

assertiveness. In relation to the individual MMPI-l scales, 

patients showed lower scores on the Hs, 0, Hy, Pd, MF, Pa, Pt, 

and Sc scales. There were no differences on measures of pain 

severity "at its worst" or "at 

outcome variables were analyzed 

its least." When the 39 

in relation to the three 
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initial cluster groups based on the pretreatment MMPI-1 

profiles, Moore and colleagues found only two significant 

differences which they postulated would be expected by chance. 

Moore et ale argued that patients in the various MMPI-1 

clusters do not appear to respond differentially to the 

treatment in this study. 

In an attempt to assess long-term treatment outcome, 

Guck, Meilman, Skultety, and Poloni (1988) report on a study 

of 635 patients of varying etiologies (e.g. back, headache, 

neck, or abdominal) who participated in a multidisciplinary 4-

week inpatient pain treatment program that included medication 

withdrawal, physical activity and treatment of psychological 

issues. The MMPI-1 scales were analyzed via a clustering 

procedure for an original sample (N = 258) and cross

validation sample (N= 367) that had pre-selected a three 

cluster solution for males and a four cluster solution for 

females based on the work of Bradley et al. (1978) and 

Armentrout, et al. (1982). Guck and colleagues found profiles 

with both samples that were similar to those identified by 

other investigators. One group of females showed no 

elevations and the males in this cluster showed an elevation 

on only the Hs scale which was interpreted by Guck et ale as 

essentially normal. A second cluster of both sexes produced 

elevations on the Hs, 0, and Hy scales. The third group of 

males and females was characterized by T-scores above 70 on 
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the majority of the clinical scales. While a last group of 

females was characterized by elevations on the Hs and Hy 

scales. 

Although the authors reported significant overall 

pretreatment differences via a MANOVA among the three original 

male subgroups on age, and length of pain, no further analysis 

or univariate ANOVAs were provided for these variables. There 

were also no differences on these pretreatment variables for 

the females and no difference for either sex on the use of 

narcotic, nonnarcotic or psychotropic medications. 

At 1 to 5 years posttreatment, a follow-up 

questionnaire was mailed to 268 patients with a response rate 

of 43.5 percent. Outcome variables were ratings for pain on 

a good, bad and average day, number of pain related 

hospitalizations, number of surgeries for pain since 

treatment, hours of uptime each day, depression, and the 

extent to which pain impacted daily functioning in a number of 

different domains. The only significant group differences 

found on these measures were for the male patients. Males who 

initially showed elevations on the Hs, D, and Hy scales 

reported less subjective pain on a good day than males who had 

displayed the psychopathological configuration. Additionally, 

the overall number of pain hospitalizations since treatment 

was significant, but no significant differences were obtained 
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between the three male MMPI cluster groups by Tukey-HSD 

procedures. 

These findings are consistent with those of McGill et 

al. (1983) and Moore et al. (1986). It also extends previous 

studies by the finding of no differential effects across the 

clusters on a longer term follow-up. Guck, et al. noted that 

their findings are not secondary to a weak treatment effect as 

patients who participated in their study scored significantly 

better than untreated patients at long-term follow-up (Guck, 

Skultety, Meilman, and Dowd, 1985). 

criticisms of the MMPI-1 in the Assessment of Pain Patients 

Although the majority of the reported studies in the 

assessment of psychological characteristics among pain 

patients have used the MMPI-1, it is a very long test that has 

questionable face validity for patients with chronic pain. 

Some authors (Kendall, Edinger and Eberly, 1978) have argued 

that with this population it is inappropriate to interpret the 

scores of the MMPI-1 as though they had been obtained from a 

physically healthy population. For example, elevations on the 

Hs, D, and Hy scales may be related to items such as "I am 

about as able to work as I ever was," "I have few or no pains" 

and other questions that indicate a physical problem. Kendall 

and colleagues recommended scoring the MMPI-1 twice, once with 

all the items and a second time deleting the physical 

description items. 



39 

Taking into consideration these criticisms, Watson 

(1982) attempted to test the hypothesis that pain patients 

have heightened neurotic personality characteristics. He 

performed an individual item analysis on the neurotic triad 

scales (Hs, D, and Hy) and the K scale (since it is included 

as a correction factor on the MMPI-1 for the Hs scale) on 

three groups of sUbjects: 144 chronic pain patients (etiology 

not discussed), 50,000 medical patients (composed of 

ambulatory outpatients) seen at the Mayo Clinic in Rochester, 

Minnesota between 1962 and 1965 and a group of 5,600 first 

year college students at a northern university between 1948 

and 1962. Based on this sample size of patients, a 

differential group endorsement of 6-7% was statistically 

significant. However, in an attempt to deal with power 

issues and the questions of clinical versus statistical 

significance, Watson used a group difference of 10% or greater 

as a criterion of significance. 

In an item analysis of the Hs scale, Watson found 15 

of the 33 items were endorsed significantly more often by the 

pain group than by the medical patients. These questions were 

composed largely of specific pain symptoms (e.g."hardly ever 

have pain in the back of my neck"; "very few headaches") and 

health related items (e.g. "in just as good as health as most 

of my friends"; "during the past few years have been well most 

of the time"). Watson suggested that these findings indicate 
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that when compared to the Mayo Clinic patients, the pain 

patients do not endorse the vague and diffuse somatic 

complaints which are reflective of the hypochondriac. 

In contrast, the pain patients responses on this scale 

were significantly higher on 30 of the 33 items when compared 

to the college students. Even after correcting for age

specific effects, Watson found that 27 of the original 33 

items still significantly distinguished between the two 

groups. Although, he did note that not all of the pain 

patients demonstrated these tendencies, his data strongly 

suggested that a significant number of chronic pain patients 

endorse the rather vague and unfocused somatic symptoms that 

often characterize the hypochondriac. 

Watson next divided the items on the D scale in terms 

of obvious and Subtle Depression as suggested by Wiener 

(1956). The Obvious Depression subscale is composed of 40 

questions indicating poor health, low morale, sleep 

disturbance, apathy, and fatigue. In contrast the Subtle 

Depression subcale consists of 20 items that have been 

described as indicating "inhibition, overcontrol, rigidity, 

obstinacy, feelings of apathy and inertia, and emotional 

constriction." watson found 18 of the 40 Obvious Depression 

questions were significantly higher for the pain group than 

for the medical group. However, there was virtually no 

differences on the Subtle Depression questions (i.e. only 2 
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items higher by the pain patients in comparison to 3 items for 

the medical group). The response pattern was similar when the 

pain and college student groups were compared; 26 of the 

Obvious Depression items and only 7 of the Subtle Depression 

items were endorsed more frequently by the chronic pain 

patients. The college group endorsed 4 items of the Subtle 

Depression scale more often than the pain subjects. Watson 

concluded that the depression so frequently found among 

persistent pain patients is a reaction to chronic debilitation 

due to pain and is not reflective of a depressive syndrome or 

personality style. 

In a similar analysis of the Hy scale, Watson compared 

responses to the Admission and Denial of Symptoms subscales 

(Little & Fisher, 1958). The Admission of Symptoms subscale 

includes items related to poor health, somatic complaints and 

general malaise. The Denial of Symptoms subscale is comprised 

of questions which are associated with or reflect denial of 

psychological and emotionally related items. Of the 34 items 

that comprise the Admission of Symptoms subscale, the pain 

patients endorsed 16 and 25 questions more frequently than the 

medical and college groups, respectively. In sharp contrast 

to this, of the 26 questions that comprised the Denial of 

Symptoms subscale, the pain group only endorsed 4 items more 

often than the medical patients, and 5 questions more 

frequently than the college group. The latter difference is 
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made even less striking as the college group endorsed 4 items 

on the Denial of Symptoms subscale more often than the pain 

sUbjects. Watson concluded that the pain group does not 

display the characteristic pattern of hysteric patients who 

have a propensity to deny emotional and psychological 

distress. 

The K-scale was the last scale analyzed in this study. 

The K-scale is a measure of subtle defensiveness which has 

been described as a tendency to present a positive self-image 

and to deny psychological distress. Watson noted that there 

was basically no differences between the three groups on this 

scale and even a slight tendency for the medical and college 

groups to respond more frequently to these items than the pain 

patients. Watson again argued that the lack of a difference 

fails to support the assertion that pain patients are 

typically defensive and repress psychological conflict. 

Watson concluded from this study that distress, 

dissatisfaction and somatic concern are significant attributes 

of pain patients. He pointed out that preoccupation with 

bodily functioning is thought to act as a defensive 

distraction against anxiety. 

One concern with this study (as noted by Watson) is 

the multicollinearity of the dependent variables. Several of 

the scales used in this study are highly intercorrelated. As 

an example, 20 of the 33 items of the Hs scale are also found 
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on the D scale, yielding a correlation ranging from .51 for 

males to .53 for females (Colligan, Osborne, Swenson, and 

Offord, 1989). Therefore, his analyses and interpretation of 

the MMPI-1 scales are not representative of completely 

independent variables. 

A second criticism of Watson's analysis is related to 

power issues, given his extremely large subject size. There 

are three factors which influence the magnitude of power: 

effect size in the population, level of significance, and 

sample size. Watson does not report the effect size in his 

study, and the tables do not indicate the endorsement 

difference percentages after correcting for age, making those 

estimates of effect size unobtainable. However, utilizing the 

effect size procedures suggested by Cohen (1988) and the 

endorsement difference percentages between the pain patients 

and the college students provided by Watson, estimates of 

effect size of the clinical scales ranged from 22.3% for the 

D scale items to 33.2% for the Hy scale items with an effect 

size of 31.4% for the Hs items. For the K scale, the effect 

size was estimated to be -5.9%, as the college students 

actually endorsed these items more frequently. As Watson's 

medical control patients number in the tens of thousands of 

patients, the power of his study has increased substantially, 

therefore increasing the likelihood of making a type I error 

when there may actually be no group differences. 
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Psychological Assessment with the Symptom Check List-90-R 

Due to the difficulties in the interpretation of the 

MMPI-1 results in relation to chronic pain, several pain 

management institutes have attempted to find alternative 

instruments by which to assess patient emotional states, 

psychopathology, and personality. Current interest in this 

field has revolved around the selection of a measure that 

focuses on cognitions, affects, and behaviors that are 

hypothesized to have relevance for the chronic pain patient. 

with this population, there appears to be a particular need 

for an instrument with a greater emphasis on reactive states 

(e.g. how a patient currently feels or would respond) as 

compared to the more stable personality traits (e.g. how a 

person generally feels or responds). 

An instrument that addresses these issues which has 

received considerable recent interest as one that may 

differentiate various pain groups is the Symptom Check List-

90-R (SCL-90-R) which was originally constructed by Derogatis, 

Lipman, and Covi (1973) and later revised (Derogatis, 1977). 

The SCL-90-R is a self report questionnaire that was devised 

to measure psychological symptom patterns of psychiatric and 

medical patients. Each of the 90 items is rated by the 

subject on a 5-point scale ranging from 110 11 (not at all) to 

114 11 (extremely) on how much discomfort that particular item 

has caused them during the last 7 days. The SCL-90-R provides 
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information of the patient's symptomatology on 9 dimensions: 

1) somatization; 2) Obsessive-compulsive; 3) Interpersonal 

Sensitivity; 4) Depression; 5) Anxiety; 6) Hostility; 7) 

Phobic Anxiety; 8) Paranoid Ideation; 9) Psychoticism. The 

instrument also reflects the patient's general level of 

distress 

Severity 

as assessed by three global indices: 

Index; 2) positive Symptom Distress 

positive Symptom Total. 

1) Global 

Index; 3) 

The patient's profile is reported in T-scores (mean = 

50; SD = 10). The 9 primary scales of the SCL-90-R have been 

shown to have moderate convergent validity with the MMPI-1 

clinical scales, Wiggins content scales (Wiggins, 1969), and 

Tryon cluster scales (Tryon, 1966) with peak correlations 

ranging from .50 to .75 (Derogatis, Rickels, and Rock, 1976). 

Notably, the Depression Scale of the SCL-90-R does not overlap 

greatly with the D scale of the MMPI-1, but does correlate 

highly with the Wiggins' Depression subscale (.75) and Tryon 

Depression subscale (.68). The SCL-90-R does not have a scale 

comparable to the Hy scale of the MMPI-1. 

One of the first reports of chronic pain patients 

using the SCL-90 was by Pelz and Merskey (1981). This study 

also compared psychological functioning of patient groups who 

report pain at different locations. Of the 83 participants, 

40 patients had back pain, 20 had limb pain, 8 had neck or 

head pain, 8 endorsed trunk pain (abdomen, chest, or breast) 



46 

and 7 had perineal or pelvic pain. The average age was 47 

years with an average duration of pain of 37 months. Patients 

with back pain were compared to subjects who endorsed pain at 

the other sites. These authors report there were no 

significant differences in the SCL-90 scores of these two 

groups. There were, however, elevations (in comparison to 

normative expectations) on the Somatization, Depression, 

Anxiety, and Global scales when all male pain patients were 

combined. Males also were significantly higher than females 

on the Somatization and Depression scales. 

An additional study using the SCL-90-R was reported by 

Duckro, Margolis and Tait (1985) with a primary focus on 

anxiety and depression. Thirty-four persistent pain patients 

of various etiologies who presented with ongoing pain 

symptomatology of at least 6 months duration were assessed. 

In addition to the SCL-90-R, all subjects completed the McGill 

Pain Questionnaire (which provides three measure of pain: 

Affective, Sensory and Total), the MMPI-1, the State-Trait 

Anxiety Scale and a scale of pain severity. Duckro and 

colleagues found no differences between the state and Trait 

Anxiety subscales (the state measure is distinguished from the 

trait measure as it is a more reactive measure that focuses on 

the presently experienced anxiety) as they were significantly 

correlated with each other (~= .79). 



47 

Four measures of pain (three from the McGill plus the 

pain severity scale) were also analyzed for their correlations 

with the SCL-90-R Anxiety scale and the Hy and Psychasthenia 

(Pt) scales of the MMPI-1. The MMPI-1 Hy scale did not 

correlate with any of the three measures of pain from the 

McGill subscales although it was significantly correlated with 

the pain severity index (~ = .45). The Pt scale of the MMPI-1 

was significantly correlated with the pain severity scale (~ 

= .56) and the Sensory (~ = .39) and Total subscales (~ = .41) 

of the McGill. However, the SCL-90-R Anxiety scale was the 

best overall predictor of the pain measures as it was 

significantly correlated (~= .42 to .68) with all four of the 

pain indices. 

Depression was assessed with the SCL-90-R Depression 

scale and the MMPI-1 D scale and these two scales were highly 

intercorrelated (~ = .71). Although the MMPI-1 D scale was 

significantly correlated with three of the four pain indexes 

(~= .35 to .43; ~ = .29 with McGill Sensory [nonsignificant], 

the SCL-90-R Depression scale was significantly correlated 

with all four pain indexes and yielded higher correlations on 

each of the measures (~ = .35 to .46). These authors endorsed 

the SCL-90-R as appearing to be useful in the assessment of 

anxiety and depression in chronic pain patients. However, 

they did note that there were significant intercorrelations 
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among the SCL-90-R subscales, suggesting a possible single 

factor structure. 

To date, there has been only one study that has 

utilized the SCL-90 scale scores with clustering techniques 

(Jamison, Rock, and Parris, 1988) to assess persistent pain 

patients. This study employed the original SCL-90 and not the 

revised SCL-90-R. Jamison and colleagues assessed 453 chronic 

pain patients with various etiologies (e.g. back, head, 

extremities, abdominal, and chest) with an average duration of 

pain of 32.6 months. These authors subjected the SCL-90 scale 

scores to cluster analysis via two methods: a hierarchical 

clustering procedure and the K-means procedure. They 

initially divided the patients into two samples (first sample 

N = 227). Both the hierarchical clustering procedure and K

means accepted a three cluster solution with a high agreement 

(omega = .60) between the two methods. The second sample of 

patients (N = 228) yielded similar findings. 

All subjects were then collapsed into one data set 

which found one cluster of patients with elevations on the 

majority of the clinical scales; a second cluster with T

scores above 65 on the somatization and Depression scales; and 

a third cluster with no elevations. There was no difference 

between these three groups on demographic/clinical measures 

including age, duration of pain, and pain intensity. However, 

on other psychological and support factors there were 
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significant differences between the three clusters. Patients 

in the first cluster (elevation on most scales) reported more 

family conflict, higher levels of emotional distress, and 

decreased acti vi ty levels. Jamison and colleagues argued that 

the SCL-90 is a useful instrument for classifying pain 

patients in clinically meaningful ways. 

Assessment of Anxiety in Pain 

DeGood, Buckelew, and Tait (1985) also explored the 

role of anxiety in pain. They found that chronic pain 

patients endorsed significantly more somatic than cognitive 

anxiety items on a Cogni ti ve-Somatic Anxiety Questionnaire 

(developed by Schwartz, Davidson, and Goleman, 1978) in 

comparison to a control group. cognitive anxiety was composed 

of items dealing with fears, phobias, obsessions and 

ruminations, while somatic anxiety included test questions 

related to elevated pulse, cold/damp hands, gastric upset, 

trembling, and aches and pains. In contrast, the control 

group reported higher levels of cognitive than somatic anxiety 

on this measure. 

Based on this information, Buckelew, DeGood, Schwartz, 

and Kerler (1986) attempted to extend the cognitive-somatic 

distinction with persistant pain patients using the SCL-90-R. 

DeGood and colleagues regrouped the Depression and Anxiety 

scale items, along with the 7 additional items that are not 

included in any subscale but appear to reflect vegetative 
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symptoms of depression, into both cognitive and somatic 

factors. Cognitive Depression was composed of items dealing 

with cognitive errors or dysfunctional thoughts such as 

"thoughts of ending your life," while somatic Depression 

consisted of items typically dealing with vegetative symptoms 

of depression (e.g. "poor appetite"). cognitive Anxiety 

contained items of cognitive fear (e.g. "spells of terror or 

panic") and somatic Anxiety items composed items dealing with 

the behavioral manifestations of anxiety (e.g. "feeling so 

restless you could not sit still") (see Appendix for a 

complete listing of the items composing each of the scales). 

Comparing groups of 50 chronic pain patients (of 

various etiologies including back, abdominal and headache), 50 

psychiatric inpatients and 50 control subjects, they found 

that pain patients reported higher levels of somatic than 

cognitive anxiety. The psychiatric and control groups 

reported equivalent levels of somatic and cognitive anxiety. 

similarly, the pain patients reported higher levels of somatic 

than cognitive depressive symptomatology. In addition, the 

pain group's somatization scale scores were significantly 

higher than the other two groups. Buckelew and colleagues 

argued that the pain patient's propensity to endorse somatic 

symptomatology and deny the cognitive experience of affect is 

similar to individuals defined as repressors in the 

literature. Weinberger, Schwartz, and Davidson (1979) noted 
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that repressors present extremely difficult treatment problems 

as they tend to resist psychological interventions and have a 

propensity to develop somatic complaints. 

Buckelew et al. added that in a review of 150 pain 

patients, not reported on in the study reviewed above, a 

subgroup of 30 was identified who endorsed higher levels of 

cognitive than somatic symptoms on at least one of the two 

scales (i.e. Anxiety and Depression scales from the SCL-90-R). 

Based on their clinical impressions of the patients in this 

subgroup, they speculated that these individuals took greater 

personal responsibility for their care than typical chronic 

pain patients and thus might be able to experience more 

alleviation of their pain under the proper treatment programs 

than other groups. 

Psychological Assessment with the Eysenck Personality 
Inventory 

In a related study, Jamner and Schwartz (1986) 

explored defensive/repressive coping styles in relation to 

sensory thresholds and affective pain judgements. Sixty-four 

subjects recruited from an east coast local and campus 

community completed the Eysenck Personality Inventory (EPI; 

Eysenck & Eysenck, 1968). The EPI is composed of three 

scales: Extraversion-Introversion which views lifestyles along 

a continuum ranging from outgoing and socially active to quiet 

and reserved; Neuroticism which measures reactivity and 
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emotional lability; and the Lie scale (L) which contains 9 

items indicating the level of defensiveness of an individual. 

High scores on the L scale indicate a tendency to provide 

socially correct responses in what has been referred to as a 

"fake good" profile which is perceived as a measure of the 

individual's defensiveness. Based on the L scale results, 

subjects were categorized as either High Deceptors (scores of 

4 or above; N = 14), Moderate Deceptors (scores of 2 or 3; N 

= 30), or Low Deceptors (scores of 0 or 1; N = 20). 

After completing the EPI, subjects were then given a 

series of brief painful electrical shocks. Each subject was 

requested to indicate when he or she first noticed the 

stimulus (Sensation); when the stimulation became annoying or 

uncomfortable (Discomfort); when the stimulus became painful 

(Pain); and when they were unable to continue (Tolerance). 

They found that the L scale scores were positively correlated 

with levels of Discomfort, Pain, and Tolerance. The High 

Deceptor group (e.g. high L scale scores) tolerated 

approximately twice the level of stimulation before making 

judgements of Discomfort, Pain, and Tolerance than the 

subjects in the Low Deceptor group (e.g. low L scale scores). 

Group differences on measures of Sensation were not 

significant. 

The foregoing results provided support for the theory 

that individuals who are extremely defensive have a tendency 
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to deny the experience of distress and the concomitant 

negative affect when confronted with stressful situations. 

Jamner and Schwartz (1986) noted that individuals with 

defensive/repressive coping tendencies (i.e. High Deceptors) 

have shown relatively good responses to acute pain such as 

that experienced during surgery (for a review see Mullen & 

Suls, 1982). Jamner and Schwartz speculate that these 

individuals may show a poorer long-term outcomes as they are 

prone to denying their pain symptomatology resulting in a 

delay of medical attention and therefore an advanced pathology 

prior to receiving treatment. Alternatively, Jamner and 

Schwartz argued that patients identified as Low Deceptors, due 

to their hypervigilence, are also employing a maladaptive 

process in dealing with the long-term effects of chronic pain. 

These authors pointed out that due to the mixed results found 

in assessing psychological functioning in pain patients, the 

concept of self-deceptive coping styles as an interactive 

variable in combination with anxiety level may be a fruitful 

area to investigate. 

Summary and Critique 

In the last two decades there has been considerable 

research assessing the psychological characteristics of 

chronic pain patients. Early research using the MMPI-1 found 

elevations on the neurotic triad. Later studies with the 

MMPI-1 employed mUltivariate statistics and found several 
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distinct clusters which typically included a group with no 

elevations, a group with elevations on the neurotic triad, and 

a group with elevations on the majority of the scales. 

However, numerous criticisms have been raised regarding the 

interpretation of the MMPI-l with this population. In 

particular, individual items relevant to elevations on the 

neurotic triad are likely endorsed because of the physical 

distress and are not indicative of neurotic personality 

characteristics. In addition, the MMPI-l is extremely long 

with poor face validity for individuals presenting with 

primarily somatic symptomatology. 

Due to these difficulties, pain management centers 

have begun to search for alternative instruments. Many 

investigators have used the SCL-90-R in assessing chronic pain 

patients. Although several of the criticisms of the MMPI-l 

are also valid for the SCL-90-R, it is relatively brief and 

has better face validity than the MMPI-l. In addition, the 

SCL-90-R focuses on reactive states rather than the more 

enduring personality traits. state versus trait appears to be 

an important distinction as self-reports of anxiety and 

depression are interpreted differently when an individual is 

in chronic pain as compared to when they were in good health. 

Several studies have found that several of the SCL-90-R scales 

correlated higher with other pain measures than comparable 

scales on the MMPI-l. 
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Pain research has also focused on the cognitive and 

somatic dimensions of anxiety and depression. Typically 

studies have found that pain patients endorsed higher levels 

of somatic as compared to cognitive anxiety and similarly 

report higher levels of somatic depression as compared to 

cognitive depression. Recent research has also suggested that 

an individual's deception/coping style may act as an important 

intervening variable in differentiating personality 

characteristics of these patients. 

In attempting to assess the psychological functioning 

of chronic pain patients, there is sUbstantial criticism 

regarding the use of the MMPI-l, yet it remains the most 

frequently used instrument for assessing this population. 

Although some support has been found for the assertion that 

the SCL-90-R is better than the MMPI-l in assessing the 

psychological functioning of chronic pain patients, no 

research has employed mUltivariate procedures to analyze the 

SCL-90-R responses of pain patients. In prior studies with 

the MMPI-l, cluster analysis procedures have been helpful in 

differentiating several subgroups of pain patients. Recently, 

interest has focused on the cognitive and somatic dimensions 

of anxiety and depression and how these aspects relate to 

repression/coping styles, but this area has not received much 

investigation. There is also a lack of information regarding 

how psychological functioning is related to treatment outcome. 
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In comparing the previous studies, there are 

considerable differences in patient populations investigated. 

Some s"tudies have included patients with only a single type of 

pain, while others have grouped all pain patients together 

regardless of etiology. There is little consensus within the 

pain field as to how to analyze data from patients along the 

etiology dimension. 

Current Study 

This study attempted to investigate the 

interrelationships among chronic pain etiology, psychological 

functioning and treatment outcome among patients who were 

seeking treatment at a Southwestern university medical center. 

More specifically this project had six goals: 

Goal 1: Cluster Analysis of the SCL-90-R 

The first goal was to validate the findings of Bradley 

and colleagues (1978) with the MMPI-l and Jamison et al. 

(1988) with the original SCL-90. A clustering procedure was 

used to identify patient subgroups using the nine clinical 

scales of the current SCL-90-R. It was hypothesized that 

three clusters would be identified. One cluster would be 

composed of individuals with no elevations on any of the 

clinical scales. A second cluster was expected to have 

elevated T-scores on the Somatization and Depression scales. 
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The third cluster was expected to display elevations on the 

majority of the clinical scales. 

Goal 2: Relationship of the SCL-90-R Clusters and Outcome 

Goal 2 was to determine if the clusters identified 

above would be related to treatment outcome. It was 

hypothesized that individuals with the best treatment outcome 

would not have any elevations on the SCL-90-R. Patients with 

the poorest treatment outcome were expected to show elevations 

on the majority of the SCL-90-R scales. The latter cluster 

with the elevations on somatization and Depression was 

anticipated to display an intermediate treatment outcome. 

Goal 3: Relationship of the SCL-90-R Clusters and Type of 
Pain Etiology 

The third goal was to assess relationships among these 

clusters of patients and type of pain etiology (i.e. 

Neurogenic, Musculoskeletal or both Neurogenic and 

Musculoskeletal). Nothing in the literature has categorized 

pain patients on the basis of this type (neurogenic or 

musculoskeletal) of pain etiology. Previous studies that have 

differentiated pain patients have typically utilized the 

location of the pain (i.e. low back pain, headache, etc.). 

Goal 4: Comparison of Other Psychological Variables and 
Outcome 

Goal 4 was to attempt replication of the findings that 

other psychological variables, including those reported by 
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Buckelew and colleagues (1986) (e.g. Cognitive Anxiety, 

Cognitive Depression, somatic Anxiety, and Somatic Depression) 

and Jamner and Schwartz (1986) (e.g. Repressors/Deceptors), 

are related to treatment outcome. It was hypothesized that 

patients with the best treatment outcome would display low 

levels of Somatic Anxiety and Somatic Depression, moderate 

levels of Repression, and low scores on other psychological 

variables measuring constructs relevant to the pain field. 

Goal 5: Comparison of other Psychological Variables Among the 
Three Diagnostic Pain Groups 

The fifth goal was to compare the distinctiveness of 

patterns of the above psychological variables (Goal 4) among 

the three diagnostic pain groups. 

Goal 6: Relationship of Demographic/Clinical Information and 
outcome 

The last goal was to determine the relationship 

between demographic/clinical information and treatment 

outcome. Based on previous studies, it was hypothesized that 

patients with the most successful outcome would have 

experienced pain for shorter durations of time. 
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METHOD 

Subjects 

Patients were recruited from a consecutive series of 

outpatients that were receiving treatment at the University of 

Arizona Health Sciences Center (UAHSC) from 1986 through 1988. 

All patients had signed a general consent form, agreeing 

material gathered could be used for educational and research 

purposes. All patients were evaluated at the UAHSC Pain 

Clinic as part of a routine psychological assessment. Each 

subject was administered the following instruments: the SCL-

90-R, Beck Depression Inventory, Pain Analogue Scale and the 

L (Lie) scale from the MMPI-1. This information was used to 

assist with treatment planning (e.g. medications; referrals 

for psychological services or crisis intervention) and 

differential diagnosis. Pertinent clinical and demographic 

information including age, sex, length of primary illness, 

other illnesses, medications used and additional modalities of 

treatment were extracted from the patients' hospital charts 

during the Summer months of 1991. 

Although the primary modality of treatment in this 

clinic was medication, the UAHSC Pain Clinic also provided 

additional modalities of treatment including physical therapy, 

acupuncture/acupressure, biofeedback/relaxation training in 

combination with stress management training and psychotherapy, 
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transcutaneous nerve stimulation (TNS), and dorsal column 

stimulation (DCS) implants dependent upon the diagnostic 

category and presenting complaint of the patient. Table 1 

provides a summary of the above treatment modalities utilized 

by the three pain etiology diagnostic groups described below. 

Several of the patients participated in more than one 

treatment modality. In a series of chi-square analyses, the 

only significant group difference was for treatment with the 

DCS as this modality was not utilized in patients with only 

musculoskeletal involvement. 

Patient Groups 

The 110 patients who had completed psychological 

assessments were subdivided into five groups based on the 

etiology and functional characteristics of their pain. This 

grouping was done by the attending neurosurgeon, Dr. Robert 

Iacono, at the UAHSC Pain Clinic. A reliability check of each 

patient's diagnostic categorization was conducted by a second 

rater (this author), from the patient's hospital records. 

Subjects were categorized into a group if a consensual 

diagnosis was obtained between the raters. For the patients 

used in this study, there was a disagreement between the two 

raters on one case. A third rater who was a Clinical 

Psychology graduate student and familiar with the UAHSC 

hospital charts provided a diagnosis that agreed with one of 
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Table 1. Treatment Modalities and Pain Etiology Groups 

Pain Etiology Groups 
Treatment 
Modality Neurogenic Musculoskeletal Mixed 

Physical 10 11 10 
Therapy 

TNS 15 11 9 

Acupuncture 8 8 3 

Biofeedback 2 4 2 

DeS 4 0 5 

Note. In a series of chi-square analyses, the only 
significant group difference was for the variable DeS; Pearson 
chi-square (2) = 5.815, Q = .032. 
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the primary raters and that subject was included in the 

agreed-upon group. 

One group of subjects (N = 41) contained patients with 

neurogenic (nerve) pain (Neurogenic Group). 

Group included patients diagnosed with 

The Neurogenic 

deafferentation 

(afferent nerve) pain, phantom limb and stump pain, radicular 

(nerve root) pain, neuropathic (peripheral nerve) pain, and 

paraplegia. These cases frequently reported a history of 

lancinating, cramping, crushing, and tearing types of pain. 

The second group (N = 22) was composed of patients 

with musculoskeletal pain (Musculoskeletal Group). Included 

in this group were patients with a diagnosis of bursitis, 

arthritis, myofacial syndrome and some low back strain 

patients that did not demonstrate any evidence of nerve 

damage. 

The last group (N = 20) was composed of patients whose 

presentation and diagnosis meet the criteria for both 

musculoskeletal and neurogenic pain (Mixed Group). A frequent 

diagnosis found in this group was occipital neuralgia. 

The remaining 27 patients were dropped from this study 

as the etiology of their pain was not of a neurogenic or 

musculoskeletal origin. six of these latter patients were 

classified into a Reflex Sympathetic Dystrophy Group but due 

to the small sample size were not included. Twenty-one 

patients were diagnosed as trigeminal mandibular joint pain 
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(TMJ) , severe psychological problems, sUbstance abuse, 

migraine headaches, and cancer or combinations of these 

categories, the frequency of which was insufficient for 

separate analysis. 

Instruments 

The following constructs were measured as the 

literature has indicated that they are relevant in the pain 

field: 

Psychological Functioning 

Psychological functioning is conceptualized in the 

present study as psychological distress or psychiatric symptom 

severity that an individual experiences. Based on a review of 

the literature, it appeared that the level of psychological 

distress may be associated with pain treatment response for 

chronic pain patients. There are many ways of measuring 

psychiatric symptom severity and for the present study it was 

operationally defined by the obtained scores on the 9 clinical 

scales of the SCL-90-R (Derogatis, 1977). This instrument was 

selected as it provided a measure of the patient's reactive 

state based on their functioning during the last seven days. 

DeGood, Buckalew and Tate (1985) have shown that a person in 

a chronic pain state may be quite different than when he or 

she is otherwise heal thy. Addi tionally, the SCL-90-R is 

reasonably brief and has better face validity as compared to 
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other popular personality inventories including the MMPI-1. 

The SCL-90-R is composed of 9 clinical scales (Somatization 

[Som] , Obsessive-Compulsive [OC], Interpersonal Sensitivity 

[IS], Depression [Dep] , Anxiety [Anx] , Hostility [Hos] , Phobic 

Anxiety [Pho/Anx], Paranoid Ideation [Par], and Psychoticism 

[Psy]) and 3 global indexes (Global Severity Index [GSI], 

Postive Symptom Distress Index [PSDI], and positive Symptom 

Total [PSD]). 

The 9 clinical scales of the SCL-90-R were used to 

investigate the first 3 Goals of this project. As previous 

studies have suggested that the SCL-90-R measures a single 

factor (Schwarzald, Weisenberg, and Solomon, 1991) better than 

any subfactors, a correlation analysis of the 9 clinical scale 

scores for the 83 patients used in this study was performed to 

deal with the possible problem of multicollinearity. None of 

the correlations between the variables met the criterion of 

.90 for multicollinearity as suggested by Tabachnick & Fidell 

(1989) which has been commonly utilized in the literature (for 

an example see Ryan, Williams, Finegold, and Orchard, 1993). 

Table 2 reports correlations between the 9 clinical scales of 

the SCL-90-R. 
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Table 2. Correlation Matrix of the 9 Clinical Scales of the 
SCL-90-R 

Pho/ 
Som OC IS Dep Anx Hos Anx Par Psy 

Som 1.00 

OC .56 1. 00 

IS .42 .65 1.00 

Dep .57 .73 .67 1.00 

Anx .72 .71 .66 .79 1.00 

Hos .50 .60 .65 .58 .67 1.00 

Pho/ .36 .46 .67 .50 .54 .60 1. 00 
Anx 

Par .41 .51 .65 .49 .48 .51 .44 1.00 

Psy .50 .53 .64 .67 .63 .55 .59 .60 1.00 

Note. None of the correlations exceeded the standard criteria 
for multicollinearity. 
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other Psychological Variables 

Depression 

Depression is a complex pattern of deviations in 

feelings, cognitions and behavior. Typically this involves an 

alteration of mood that includes feelings of sadness, 

loneliness and apathy. Cognitively, this is associated with 

a negative self-concept including self-reproaches, self-blame 

with desires to escape or hide, and in severe cases to harm 

one's self or die. The activity level of daily functioning is 

also altered and can range from mild psychomotor retardation 

to agitation with concomitant vegetative changes involving 

appetite and sleep. Depression was chosen as the literature 

indicated that it is a frequent accompaniment to the chronic 

pain syndrome and may impact treatment outcome. 

Depression was operationally defined by scores on the 

Depression Scale of the SCL-90-R and on the Beck Depression 

Inventory (Beck, Ward, Mendelson, Mock, and Erbaugh, 1961). 

The latter instrument is a self-report measure composed of 21 

items designed to describe the severity of depressive 

symptomatology. The Depression scale of the SCL-90-R was used 

to address the first 3 Goals of this study and the Beck 

Depression Inventory was utilized to address Goals 4 and 5. 
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cognitive Depression and somatic Depression 

Pre-planned analysis also subdivided Depression into 

the constructs of cognitive Depression and Somatic Depression. 

cognitive Depression reflects the cognitive dimensions of 

depression including dysfunctional thinking process and 

diminished attention/concentration. In contrast, Somatic 

Depression is characteristic of the vegetative manifestations 

of depression. As noted above, the literature indicates that 

most pain patients have a tendency to focus on the somatic as 

compared to the cognitive components of depression, which may 

differentially impact treatment outcomes. These constructs 

were operationally defined from data from the Depression scale 

of the SCL-90-R and an additional 7 items not included on any 

scale of the SCL-90-R which were subdivided into Cognitive 

Depression (cog Dep) and Somatic Depression (Som Dep) (after 

Buckelew, et al., 1~86 see Appendix). These constructs were 

used in addressing Goals 4 and 5. 

Global severity 

Global Severity is a psychological construct that 

describes the overall level of psychological distress that a 

person is experiencing. Global Severity is operationally 

defined as the obtained score from the Global Severity Index 

of the SCL-90-R. This scale provides a good single indicator 

of the current depth of an individual's psychopathology. This 

scale is composed of information regarding both the number of 
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symptoms endorsed and the intensity of the perceived distress. 

Pre-planned analysis required a global measure of 

psychological distress. This measure was utilized in 

addressing Goals 4 and 5. 

Cognitive Anxiety and somatic Anxiety 

cognitive Anxiety is the conscious awareness of 

unpleasant emotions that intrinsically convey a sense of 

impending threat, danger or loss of control. In contrast, 

somatic Anxiety is the awareness of somatic changes in 

response to a stressor. The literature suggested that the 

majority of pain patients are prone to focusing on the somatic 

as compared to the cogni ti ve aspects of anxiety and these 

constructs could potentially effect response to treatment. 

These constructs were operationally defined by data from the 

Anxiety scale of the SCL-90-R which was subdivided into 

Cognitive Anxiety (Cog Anx) and somatic Anxiety (Som Anx) 

(after Buckelew, et al., 1986; see Appendix) and used to 

investigate Goal 4 and Goal 5. 

Coping style 

coping style is the perceptual defense that an 

individual employs to confront the experience of distress and 

negative emotions in stressful situations. The literature 

suggested that individuals' coping styles vary along a 

continuum ranging from denial of these negative symptoms to 
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catastrophizing about the stressful event with both of these 

extremes potentially having a negative impact on treatment 

outcome. This construct was operationally defined by scores 

from the 15 items that comprise the L (Lie) Scale from the 

MMPI-1 which measures the tendency of the individual to 

provide socially desirable responses in an attempt to "fake 

good. " Previous work in this area by Jamner and Schwartz 

(1986) used a similar task, the Lie Scale from the Eysenck 

Personality Inventory to measure this construct. Platt, 

Pomeranz, and Eisenman (1971) found comparable levels of 

endorsement between the MMPI-1 L-scale and the Lie Scale from 

the Eysenck Personality Inventory in a study involving 1177 

entering freshman students. This construct was also used to 

address Goals 4 and 5. 

Pain Intensity 

Pain Intensity (Pain Int) is the severity of each 

patient I s reported pain. Previous studies have suggested that 

a patient I s experience of pain effects treatment outcome. 

This construct was operationally defined by the scores on the 

Pain Analogue Scale, (Ohnhaus & Adler, 1975). This instrument 

is a 100 cm line that is anchored by "0" and "No Pain" at one 

end and "100" and "Worst Possible Pain" at the other end. 

Thus, patients' scores on this measure ranged from a to 100 

which was used to investigate Goal 4 and Goal 5. 
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Because of the potential of multicollinearity between 

the variables utilized in addressing Goals 4 and 5, a 

correlation analysis was performed. None of the variables met 

the criteria of ~ = .90 as suggested by Tabachnick and Fidell 

(1989). Table 3 provides a correlation matrix of the other 

Psychological Variables analyzed in addressing Goals 4 and 5. 

Medications 

The number of medications that each patient had used 

since being treated at the UAHSC was obtained from their 

hospital charts. Previous studies have suggested that pain 

patients utilization of narcotic medications was related to 

outcome (Maruta, Swanson, and Swenson, 1979). In the current 

study, medications were subdivided into 3 categories: 

Narcotics, Nonnarcotics and Psychotropics as other studies 

(Guck, Skultety, Meilman and Dowd, 1985) have employed a 

similar medication classification procedure. 

was used to investigate Goal 6. 

Clinical Rating 

This variable 

All patients were classified into one of three Clinical 

Rating Groups based on treatment outcome which was assessed 

during the Summer months of 1991. A score of "0" (PoorCR 

Group) indicated that the patient's level of pain remained 

virtually unchanged. Typical quotes from hospital charts 

included "no change," "pain not improved," "pain increased." 



Table 3. Correlation Matrix of the Other Psychological 
Variables 

Beck Cog Som Cog Som Coping 
GSI Dep Dep Dep Anx Anx style 

GSI 1. 00 

Beck .63 1.00 
Dep 

Cog .77 .71 1.00 
Dep 

Som .77 .63 .65 1.00 
Dep 

Cog .53 .34 .66 .30 1.00 
Anx 

Som .74 .48 .69 .62 .40 1.00 
Anx 

coping .17 -0.03 .29 .11 .31 .19 1. 00 
Style 

Pain .33 .23 .22 .36 .06 .31 .13 
Int 
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Pain 
Int 

1.00 

Note. None of the correlations exceeded the standard criteria 
for multicollinearity. 
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A score of "1" (FairCR Group) was assigned to subjects with 

mild levels of improvement in pain. Some hospital records 

representative of this sample described the patient's pain as 

"some improvement," "pain better," and "decreased pain." The 

last group (GoodCR Group) was given a score of "2" which 

indicated a significant or complete reduction in pain 

complaints. comments in patients files in this group stated 

"pain greatly reduced," "pain free," and "no pain reported." 

This variable was utilized in addressing Goal 2 and Goal 4. 

In a series of chi-square analyses, the Clinical 

Rating Groups did not differ with respect to the additional 

treatment regimens noted earlier (e.g. TNS, physical therapy, 

etc.). Table 4 provides the number of patients receiving the 

various treatment modalities according to the Clinical Rating 

Groups. 

These Clinical Rating classifications were determined 

by the author and the attending neurosurgeon, Dr. Iacono. 

Subjects were classified to a Clinical Rating Group with a 

consensual rating obtained between the two raters. In 12 

cases there was a disagreement between the raters and a 

Clinical Psychology graduate student familiar with the UAHSC 

hospital charting system rated these patients. In each of 

these latter cases, the third rater's classification agreed 

with one of the primary raters and this consensus was used to 

place the patient into a Clinical Rating Group. 
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Table 4. Treatment Modalities and outcome Groups 

Clinical Rating (Outcome) Groups 
Treatment 
Modality GoodCR FairCR PoorCR 

Physical 5 12 14 
Therapy 

TNS 3 14 18 

Acupuncture 2 7 10 

Biofeedback 2 2 4 

DCS 2 4 3 

Note. In a series of chi-square analyses, there were no 
significant group differences. 
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RESULTS 

Goal 1: Cluster Analysis of the SCL-90-R 

To validate the findings of Bradley and colleagues 

(1978) with the MMPI-l and Jamison et al., (1988) with the 

original SCL-90 using the current SCL-90-R, a Kmeans 

clustering procedure (Systat; wilkinson, Hill, and Vang, 1992) 

was applied to the nine clinical scales (Somatization, 

Obsessive Compulsive, Interpersonal Sensitivity, Depression, 

Anxiety, Hostility, Phobic Anxiety, Paranoid Ideation, and 

Psychoticism) of the SCL-90-R. This clustering scheme (based 

on Hartigan & Wong, 1979) searches for the best way to divide 

the individual cases into a prespecified number of groups so 

they are separated as well as possible. Kmeans initially 

selects "seed" points as estimates of initial centroids for 

each cluster which are spread apart from the center of all the 

cases as much as possible. Kmeans next computes the 

similarities between these seed points and the remaining cases 

and then assigns all cases to the nearest seed case. After 

all cases are assigned to clusters, the centroids of the 

clusters are computed by calculating the means of all the 

variables for all the members of the clusters. After the 

similarities between the centroids and the cluster cases are 

again re-computed, the program attempts to reassign each case 

to a different cluster to reduce the within-groups sums of 



75 

squares. This procedure of reassigning cases is iteratively 

repeated until no reassignments occur and the within groups 

sum of squares can no longer be reduced. Blashfield and 

Aldenderfer (1988) have observed that the Kmeans iterative 

partitioning method has been found to produce the best 

solutions to data with a known structure. 

As Kmeans allow the choice of the number of clusters 

to be identified, and previous studies by Bradley et ale 

(1978) and Jamison and colleagues (1988) found 3 clusters of 

both sexes as providing the best solutions for similar 

psychological measures, a 3 cluster solution was initially 

performed. Since some studies with the MMPI-1 have indicated 

that a 4 cluster solution provided the best results, this 

cluster analysis was also performed. However, the last 

cluster in the procedure contained only one case. As an 

exploratory procedure, a 5 cluster grouping was also performed 

which resulted in the last two groups each composed of only 

one case. 

As hypothesized, the three subgroups identified by the 

clustering procedure closely resembled those found by Bradley 

et ale (1978) and Jamison and colleagues (1988) (see Table 5). 

Cluster 1 (N = 24) evidenced no scale elevations and, 

therefore, represents a relatively normal subgroup based on 

their psychological functioning. Cluster 2 (N = 47) displayed 

peak elevations on the Somatization and Depression Scales. 



Table 5. Means (and Standard Deviations) of the 
Statistically Derived Pain Patient SCL-90-R 
Profile configurations 

SCL-90-R SCL-90-R Cluster Groups 
Clinical 
Scales Cluster 1 Cluster 2 Cluster 3 

Somatization 56.33 68.64 76.58 
(12.26) (6.19) (6.42) 

Obsessive- 49.89 63.85 73.00 
Compulsive (9.32) (6.15) (5.05) 

Interpersonal 42.93 56.79 72.83 
Sensitivity (4.22) (7.07 ) (6.08) 

Depression 49.48 66.72 77.33 
(10.87) (7.62) (3.79 ) 

Anxiety 44.93 63.28 73.33 
(6.93) (6.28) (5.95) 

Hostility 44.22 57.91 70.83 
(6.15) (9.03) (5.29) 

Phobic 45.04 53.32 66.67 
Anxiety (2.78) (8.38) (8.11) 

Paranoid 43.67 49.34 65.33 
Ideation (6.15) (7.57) (7.43) 

Psychotic ism 49.46 61.49 74.17 
(7.69) (5.95) (7.15 ) 

Note. Means and standard deviations are T-scores. 
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Cluster 3 (N = 12) showed a psychopathological type profile 

with elevations above a T-score of 65 on all nine scales. 

Goal 2: Relationship of the SCL-90-R Clusters and outcome 

To determine if these clusters would be related to 

treatment outcome, the above three Cluster Groups (Cluster 1, 

Cluster 2, and Cluster 3) were then compared to the Clinical 

Rating Groups (GoodCR Group, FairCR Group, and PoorCR Group) 

by the Kruskal Wallis test. Contrary to the hypothesized 

prediction, there were no significant difference found between 

the Cluster Groups and Clinical Rating Groups (see Table 6). 

Although over half of the patients in the GoodCR Group were in 

Cluster 1 (normal profile), approximately 25% each of the 

FairCR Group and PoorCR Groups were also in Cluster 1. 

Goal 3: Relationship of the SCL-90-R Clusters and Type of 
Pain Etiology 

To assess the relationships among these clusters of 

patients and type of pain etiology, the three Cluster Groups 

(Cluster 1, Cluster 2, and Cluster 3) were then compared to 

the three Pain Groups (Neurogenic Group, Musculoskeletal 

Group, and Mixed Group) by the Kruskal Wallis test. There 

were no significant differences found between Cluster Groups 

and type of pain (see Table 7). 
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Table 6. Cluster Groups and Predicted outcome 

Predicted Group Membership 
Outcome 
Groups Cluster 1 Cluster 2 Cluster 3 

GoodCR Groupa 6 3 2 
(N = 11) 

FairCR Groupb 8 22 5 
(N = 35) 

PoorCR Groupc 10 22 5 
(N = 37) 

Note. Kruskal Wallis test statistic (2) = 4.003, 12 = .135. 

a The GoodCR Group was hypothesized to be composed of Cluster 
1 profiles. 

b The FairCR Group was hypothesized to be composed of Cluster 
2 profiles. 

C The PoorCR Group was hypothesized to be composed of Cluster 
3 profiles. 
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Table 7. Cluster Groups and Predicted Pain Type 

Predicted Group Membership 
Pain 
Group Cluster 1 Cluster 2 Cluster 3 

Neurogenic 14 19 8 
(N = 41) 

Musculoskeletal 6 14 2 
(N = 22) 

Mixed 4 14 2 
(N = 20) 

Note. Kruskal Wallis test statistic (2) = 0.209, R = .901. 
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Goal 4: Comparison of the Other Psychological Variables and 
Outcome 

To attempt replication of the finding that other 

psychological variables, including those reported by Buckelew 

and associates (1986) (e.g. Cognitive Anxiety, Cognitive 

Depression, Somatic Anxiety, and Somatic Depression) and 

Jamner and Schwartz (1986) (e.g. Repressors/Deceptors), are 

related to treatment outcome, a discriminant function analysis 

was performed using seven psychological variables and one 

additional variable, measuring Pain Intensity, as predictors 

of membership in the three Outcome Groups. Buckelew and 

colleagues (1986) had reconfigured the Depression and Anxiety 

scale items from the SCL-90-R into cognitive and somatic 

factors as individuals with persistent pain typically present 

with a somatic preoccupation. Predictors were Global Severity 

Index, Cognitive Anxiety, Somatic Anxiety, Cognitive 

Depression, Somatic Depression, Beck Depression Inventory, L-

Scale, and the Pain Analogue Scale. The three outcome groups 

were GoodCR Group, FairCR Group, and PoorCR Group. 

Of the original cases, 17 were excluded from the 

initial analysis phase due to missing data. Of these 17 

cases, 12 were deleted due to missing data from the L-Scale. 

The battery of psychological tests used at the UAHSC Pain 

Clinic has evolved somewhat over the years and this instrument 

was not used initially. Missing data appeared to be randomly 

scattered throughout groups. During classification, means 
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were substituted for missing values and the 17 cases 

containing missing values were then classified. 

The discriminant function analysis utilized (SPSS/PC+; 

Norusis, 1988) forms linear combinations of independent, 

"predictor" variables for placing cases into groups. This 

program calculates canonical discriminant function 

coefficients that maximize the ratio of between- to within

groups sums of squares. For this study, two canonical 

discriminant function coefficients were computed as there were 

three groups. The second function is uncorrelated with the 

first and has the second largest ratio of between- to within-

groups sums of squares. 

negative, are provided 

Group 

for 

means, either positive or 

both functions. This 

classification procedure provides assessed how well the 

analysis correctly predicted group membership via percentages 

in a classification table. 

The results of the discriminant function analysis 

yielding the canonical correlation coefficients did not 

support the hypothesis that treatment outcome is related to 

psychological functioning as assessed by these variables. 

Neither of the two possible discriminating functions were 

accompanied by a significant chi-square value, although one of 

the functions did account for 91.04% of the total variance and 

approached significance (see Table 8). The means and standard 

deviations for each of the psychological variables for the 



Table 8. Standard Coefficients of Other Psychological 
Variables with Two Discriminant Functions and 
Treatment Outcome 

Discriminant Function 
Psychological 

lIb Variables 1 8 

Global Severity Index -1. 085 -0.026 

Cognitive Anxiety -0.263 -0.394 

Somatic Anxiety 0.758 -0.896 

Cognitive Depression 0.268 0.818 

Somatic Depression 0.236 -0.608 

Beck Depression 0.563 0.256 

L-Scale 0.300 0.527 

Pain Analogue 0.412 0.423 

Note. Neither of the two discriminant functions 
significant. 

82 

are 

8 X2 (16) = 25.057, Q = 0.069; percentage of variance = 91.04; 
canonical correlation = 0.560. 

b X2 (7) = 2.622, R = 0.918; percentage of variance = 8.96; 
canonical correlation = 0.208. 
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three Clinical Rating Groups and results of one-way analyses 

of variance (ANOVAs) are presented in Table 9. Four of the 

eight univariate F ratios were significant beyond the 0.05 

level. The Global Severity Index, Cognitive Anxiety, 

Cognitive Depression, and the L-Scale were not significantly 

different among the three Clinical Rating Groups. 

When the two discriminant functions were used to place 

subjects into the three Clinical Rating Groups, 61.45% of the 

patients were placed in the correct group. The success rate 

for the GoodCR Group was 72.7%; for the FairCR Group, 57.1% 

were correctly classified; and for the PoorCR Group, 62.2% 

were correct (see Table 10). If the individual subjects were 

reassigned to one of the three Clinical Rating Groups at 

random, it would be expected that 33% of the subjects would be 

correctly classified by chance. 

Furthermore, inspection of the classification tables 

suggests that the largest percentage of patients who were not 

correctly classified into their predicted groups were 

typically assigned to the next closest outcome group. For 

example, the largest percentage of PoorCR patients who were 

not allocated to the PoorCR Group were predicted to have an 

intermediate outcome (e.g. FairCR Group). Similarly, FairCR 

patients not correctly classified as FairCR Group were 

relatively evenly distributed between the PoorCR Group and 

GoodCR Group. This suggests that despi te the lack of 



Table 9. Means (and Standard Deviations) of the Three 
outcome Groups on Other Psychological Variables 

Psychological 
Variables 

Global 
Severity Index 

Cognitive 
Anxiety 

Somatic 
Anxiety 

Cognitive 
Depression 

Somatic 
Depression 

Beck 
Depression 

L-Scale 

Pain Analogue 
Scale 

Clinical Rating (Outcome) Groups 

PoorCR 

63.72 
(12.20) 

.32 
( • 45) 

1.18 
( . 69) 

1.15 
( .81) 

1.84 
(.98) 

15.48 
(8.19) 

5.50 
(3.12 ) 

70.06 
(20.19) 

FairCR 

62.96 
(9.85) 

.39 
(.60) 

.96 
( . 65) 

.90 
(.79) 

1. 58 
( . 83) 

12.17 
(7.79) 

4.42 
(2.22) 

57.25 
(29.59) 

GoodCR 

57.60 
(9.07) 

.32 
( .88) 

.38** 
(.38) 

.51 
( . 80) 

.96* 
(.73) 

7.70* 
(7.48) 

4.30 
(2.26) 

48.10* 
(30.37) 

84 

Note. df = 2/63; PoorCr Group (N = 32); FairCr Group (N = 
24); GoodCr Group (N = 10). 

* R <0.05 

** R <0.01 
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Table 10. Results of the Discriminant Function Analysis of 
the Predicted Membership of the Three Outcome 
Groups 

Predicted Group Membership 
Actual 
Group Good Fair Poor 

GoodCR 8 1 2 
(N = 11) (72.7%) (9.1%) (18.2%) 

FairCR 7 20 8 
(N = 35) (20.0%) (57.1%) (22.9%) 

PoorCR 5 9 23 
(N = 37) (13.5) (24.3%) (62.2%) 

Note. Overall percent of cases correctly classified is 
61. 45%. 
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statistical significance, these variables deserve further 

exploration. 

Goal 5: Comparison of Other Psychological variables Among the 
Three Diagnostic Pain Groups 

To compare the distinctiveness of patterns of the 

above psychological variables among the three diagnostic pain 

groups, a second discriminant function analysis was performed 

using the same seven psychological variables and the variable 

measuring pain intensity as predictors of membership in the 

three Pain Groups. Predictors were Global Severity Index, 

Cognitive Anxiety, Somatic Anxiety, cognitive Depression, 

Somatic Depression, Beck Depression Inventory, L-Scale, and 

the Pain Analogue Scale. The three Pain Groups were 

Neurogenic, Musculoskeletal, and Mixed. 

In a similar discriminant function analysis as the one 

described above, of the original 83 cases, 17 were excluded 

from the initial analysis phase due to missing data. As noted 

above, the majority of these 17 cases were deleted from this 

phase due to missing data from the L-Scale. During the 

classification procedure, means were again substituted for 

missing values and the cases containing missing values were 

classified. The same statistical program, as noted above, was 

employed for this analysis. 

There was no significant difference between the Pain 

Groups and their psychological functioning on these measures 
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as neither of the two possible discriminating functions were 

accompanied by a significant chi-square value (see Table 11). 

The results of the three Pain Groups' performance on the 

psychological tests and one-way ANOVAs for each of the tasks 

are presented in Table 12. Of the eight univariate F ratios, 

only the Pain Analogue Scale score was significantly different 

between the three groups beyond the 0.05 level (Wilks' lambda 

= .886, F(2,63) = 4.06, R < .02). 

The two discriminant functions correctly classified 

58.5%, 72.7%, and 45% of the patients into Groups Neurogenic, 

Musculoskeletal, and Mixed , respectively (see Table 13). Base 

rates of the Neurogenic, Musculoskeletal, and Mixed Groups 

were 27%, 49%. and 24%, respectively. Interestingly, the 

percent of cases correctly classified (59.04%) was comparable 

to the first discriminant analysis (correctly classified 

61. 45%) which predicted that there would be a significant 

difference between psychological functioning and treatment 

outcome. 

With regards to the classification table, patients who 

were not correctly classified into either the Neurogenic or 

Musculoskeletal Groups appeared to be fairly evenly divided 

between the remaining two pain etiology groups. In contrast, 

the largest percentage of patients who were not correctly 

classified as Mixed, were assigned to the Neurogenic Group. 

This suggests that, given this set of psychological variables, 



Table 11. Standard Coefficients of Other Psychological 
Variables with Two Discriminant Functions and 
Type of Pain 

Discriminant Function 

Psychological 
lIb Variables I a 

Global Severity Index -0.548 -0.701 

Cognitive Anxiety -0.239 0.384 

Somatic Anxiety -0.770 0.886 

Cognitive Depression 0.134 -0.977 

Somatic Depression 0.915 0.968 

Beck Depression 0.393 0.079 

L-Scale -0.196 0.430 

Pain Analogue Scale 0.832 -0.165 

Note. Neither of the two discriminant functions 
significant. 
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are 

a X2 (16) = 22.065, R = 0.141; percentage of variance = 73.08; 
canonical correlation = 0.482. 

b X2 (7) = 6.303, R = 0.505; percentage of variance = 26.92; 
canonical correlation = 0.317. 



Table 12. Means (and Standard Deviations) of the Three 
Pain Groups' Performance on Other Psychological 
Variables 

Pain Groups 

Psychological Musculo/ 
Variables Neurogenic skeletal Mixed 

Global 62.38 61.81 63.50 
severity Index (12.58) (10.15) (8.53) 

Cognitive .41 .21 .34 
Anxiety ( .70) (.24) ( .51) 

Somatic .96 .81 1.16 
Anxiety ( .76) ( . 56) ( .64) 

cognitive .98 .91 .98 
Depression ( .95) (.63) ( .71) 

Somatic 1.42 1. 75 1.89 
Depression (.97) ( .86) ( .87) 

Beck 12.68 13.63 13.38 
Depression (9.28) (7.93 ) (6.67) 

L-Scale 4.71 4.50 5.81 
(2.58 ) (2.58) (3.12 ) 

Pain Analogue 54.41 76.06 64.38* 
Scale (30.59) (10.52) (22.91) 

89 

Note. df = 2/63; Neurogenic Group (N = 34); Musculoskeletal 
Group (N = 16); Mixed Group (N =16). 

* 12 <0.05 



Table 13. Results of the Discriminant Function Analysis 
of the Predicted Membership of the Three Pain 
Groups 

Predicted Group Membership 

Pain Musculo/ 
Group Neurogenic skeletal Mixed 

Neurogenic 24 10 7 
(N = 41) (58.5%) (24.4%) (17.1%) 

Musculoskeletal 4 16 2 
(N = 22) (18.2%) (72.7%) (9.1%) 

Mixed 8 3 9 
(N = 20) (40.0%) (15.0%) (45.0%) 

Note. Overall percent of cases correctly classified 
59.04%. 

90 

is 
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patients with both nerve and musculoskeletal etiologies 

respond more similarly to those with only nerve damage as 

compared to patients with only musculoskeletal pain. 

Goal 6: Relationship of Demographic/Clinical Information and 
outcome 

To determine the relationship between demographic/ 

clinical and treatment outcomes, stepwise multiple regression 

techniques were applied to demographic information including 

Age and Sex, and clinical variables of Length of Illness, 

Total Number of Medications employed, and Number of Other 

Illnesses. Outcome groups were GoodCR Group, FairCR Group, 

and PoorCR Group. As the medications variable was initially 

divided into three categories: Narcotics, Nonnarcotics, and 

Psychotropics, a series of One-way ANOVAs was conducted with 

the Clinical Rating Groups. There was no significant 

difference for any of these variables in relation to the 

Clinical Rating Groups (see Table 14) and therefore the three 

categories of medications were collapsed into one variable for 

the subsequent analysis. In this analysis, only two 

variables, Length of Illness and Number of Medications, met 

the tolerance level for entrance into the regression equation 

(length of illness, R2 = .079, £ = 6.93, R = .01; number of 

medications, R2 = .14, £ = 5.677, R = .02). Table 15 reports 

correlations between the variables and outcome. 
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Table 14. Medications and Treatment Outcome 

Clinical Rating (Outcome) Groups 

Medications GoodCR FairCR PoorCR 

Narcotics 1. 72 2.31 2.87 

Nonnarcotics 3.36 4.26 4.19 

Psychotropics .73 .91 1.41 

Note. Numbers represent the mean number of medications that 
were attempted with each patient. In a series of chi-square 
analyses, there were no significant group difference for any 
of the variables. 



Table 15. Correlation Matrix of Clinical Background and 
Demographic Information with Treatment Outcome 

Length Number # Other 

93 

Sex Age Illness Meds Illness Outcome 

Sex 1.00 

Age .09 1.00 

Length -.10 .34 1.00 
Illness 

Number -.19 .09 .12 1. 00 
Meds 

# Other -.10 .08 .15 .37 1.00 
Illness 

Outcome .05 .09 .28 -.18 -.08 1.00 
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DISCUSSION 

Summary of Goals 

This study had six goals. The first goal was to 

validate the findings of Bradley, et ale (1978) with the MMPI-

1 and Jamison and colleagues (1988) with the SCL-90 using the 

current SCL-90-R. Bradley and colleagues evaluated chronic 

pain patients with the MMPI-1 and found several distinct 

clusters. Jamison and colleagues found similar clusters as 

Bradley et ale using the original SCL-90. It was hypothesized 

that one cluster of patients would not show any evidence of 

psychopathology. A second cluster was expected to have 

somatic and depressive difficulties and the third cluster was 

anticipated to have global psychological distress. 

The second goal was to determine if these clusters 

would be related to outcome. It was hypothesized that 

patients who showed the most favorable response to treatment 

would not have any clinical elevations on the SCL-90-R; those 

with the least favorable treatment outcome would show 

elevations on the majority of the clinical scales; and 

individuals with elevations on the Somatization and Depression 

scales would demonstrate an intermediate outcome. 

A third goal was to assess relationships among these 

Cluster Groups with the etiology Pain Groups. Previous 

studies have delineated pain patients into different 
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categories, typically on the basis of pain location, but have 

not differentiated this population along the dimensions of 

Neurogenic and Musculoskeletal as used in this study. 

The fourth goal was to confirm the finding that other 

psychological variables including the cognitive and somatic 

factors of anxiety and depression, and Coping Style, would be 

related to treatment outcome. It was hypc:>thesized that 

individuals in the best outcome groups would show lower levels 

of Somatic Anxiety and somatic Depression, moderate levels of 

Repression, and lower scores on other relevant psychological 

variables. 

A fifth goal was to compare the distinctiveness of 

patterns of the above psychological variables among the three 

diagnostic Pain Groups. 

The last goal was to determine the relationship 

between demographic/clinical information and outcome. Based 

on earlier studies, it was hypothesized that chronic pain 

patients with the shortest durations of pain and with fewer 

medications would show the best treatment outcome. 

Findings 

As hypothesized, the three clusters identified were 

comparable to those found by Bradley and colleagues (1978) and 

Jamison et ale (1988). Cluster 1 showed no elevations; 

Cluster 2 had peak elevations on the Somatization and 

Depression Scales; and Cluster 3 displayed elevations on the 
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majority of the clinical scales. However, there was no 

difference between these three Cluster groups and treatment 

outcome or the Pain Groups based on etiology. 

Al though the hypothesis that the constructs Global 

Severity, Somatic Anxiety, Cognitive Depression, Somatic 

Depression, Cognitive Depression, Depression, Coping Style, 

and Pain Intensity would be related to outcome was not 

statistically supported via the two canonical discriminant 

functions. However, the classification success rate for the 

GoodCR Group was 72.4%; for the FairCR Group, 57.1%; and 

PoorCR Group 62.2%. The overall correct classification was 

61.45% which is close to twice that expected by chance 

(33.3%). Furthermore, the largest percentage of patients not 

correctly classified into the appropriate outcome group were 

typically categorized into the closest outcome group (e.g. 

those predicted to have a poor outcome who were not classified 

as such were predicted to have a fair outcome). Differences 

on Somatic Anxiety, Somatic Depression, Depression, and Pain 

Intensity were found to differentiate the three groups 

indicating that patients with the best treatment outcome 

displayed lower levels on each of these constructs. 

There were also no differences between the Pain Groups 

on these constructs, but interestingly the overall 

classification rate (59.04) was comparable to the above 

discriminant function which predicted that there would be a 
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difference. Patients incorrectly classified were relatively 

evenly divided between the remaining two groups for the 

Neurogenic and Musculoskeletal Groups. However, the largest 

percentage of patients not correctly classified into the Mixed 

Group were placed in the Neurogenic Group. This finding 

suggests that on these variables, patients with both types of 

pain etiology respond more similarly to patients with 

neurogenic pain. 

Only Pain Intensity was found to distinguish the three 

groups which suggested that the level of self-reported pain is 

better able to discriminate among patients categorized along 

these dimensions than more specific psychological traits and 

states. The Musculoskeletal Group reported the highest levels 

of pain; the Neurogenic Group endorsed the lowest pain 

intensity; while the Mixed Group marked intermediate levels. 

This suggests that individuals with muscular or bone 

impairment are prone to reporting higher levels of pain than 

patients wi th nerve damage or a composite of nerve and 

muscular damage. 

Finally, only the Length of Illness and Number of 

Medications utilized with each patient was related to outcome, 

suggesting that the possibility of more favorable treatment 

outcome diminishes as the duration of pain continues and the 

number of medications attempted increases. 
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Conclusions 

The cluster analysis performed on the nine clinical 

scales of the SCL-90-R in the present study yielded three 

distinct clusters. Patients comprising the first cluster 

endorsed few symptoms; individuals in the next cluster 

endorsed numerous somatic complaints, especially those 

indicative of depression; and the last cluster displayed a 

more psychopathological profile indicating more severe 

psychological distress. These clusters were comparable to the 

groupings found in previous studies using the MMPI-l (Bradley, 

et al., 1978, etc.) and the original SCL-90 (Jamison, et al., 

1988). This provides further support and validates the three 

typical clusters found in this population using the MMPI-1 and 

original SCL-90 with the SCL-90-R. 

In the present study, individuals whose pain was 

accompanied by somatization and 

largest proportion of patients; 

depression comprised the 

patients with the most 

distressed profiles comprised the cluster with the few~st 

individuals; while the number of individuals with essentially 

normal psychological functioning fell between these two 

clusters. This pattern is consistent with Armentrout and 

colleagues (1982) study. The present study is consistent with 

previous findings that suggested significant psychopathology 

is not present in the majority of chronic pain patients. The 

largest maj ori ty of patients in this study demonstrated either 
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relatively normal psychological functioning or endorsed 

somatic and depressive complaints. 

The present study does not support the conclusion that 

homogeneous clusters of patients based on psychological 

functioning are related to treatment outcome. For example, 

although most patients who showed relatively normal 

psychological functioning were rated as having a good 

treatment outcome, the remainder of the individuals in this 

cluster were as likely to display a poor treatment outcome as 

they were to demonstrate a moderate (fair) outcome. This is 

consistent with McGill et al.'s (1983) study that also found 

no differential treatment effects based on psychological 

functioning. 

The lack of an association in the current sample may 

have been due to a number of factors. The current sample size 

was relatively small for a cluster analysis and may have 

precluded finding efficacy effects. The current study was 

also hampered by the small number of patients who were 

diagnosed as having a good outcome. While this rating may 

appear to underestimate the number of individuals with the 

most favorable outcome, the population used for this study was 

composed of patients typically deemed intractable by their 

referring physicians and likely accurately reflects those who 

will benefit substantially from primarily medication based 

treatment. An alternative hypothesis is that overall 
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treatment efficacy has not been clearly demonstrated in this 

study and therefore the failure to find differential treatment 

benefit among the SCL-90-R clusters could be an artifact of a 

weak treatment effect. Finally, the current findings do lend 

some support to the hypothesis suggested by McGill and 

associates (1983) that there may not be a difference in 

response to treatment based on psychological characteristics. 

Since there is little consensus within the pain 

literature on how to differentiate types of pain, this study 

divided the patients into subgroups according to the etiology 

of their pain (e. g. neurogenic, musculoskeletal). The present 

investigation did not find any difference in psychological 

functioning as assessed by the SCL-90-R between patients when 

analyzed along these dimensions. For all three pain groups, 

the largest majority of patients endorsed symptoms of somatic 

distress and depression; the fewest number of patients 

reported overall severe psychological distress; while 

individuals with more normal psychological status fell between 

the two other groups. As this pattern of results was found 

for all three pain groups, it argues against the assertion 

that these diagnostic distinctions of chronic pain patients 

enhance treatment selection or prognosis. 

with respect to other psychological constructs, 

including the cognitive and somatic aspects of anxiety and 

depression, in addition to coping style and their relationship 
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to treatment outcome, the current results suggest that these 

constructs deserve further exploration. Patients with the 

best treatment outcome showed lower levels of somatic anxiety, 

somatic depression, depression and pain severity than chronic 

pain patients with an intermediate treatment outcome who in 

turn displayed lower levels of these same constructs than 

patients with a poor outcome. For each of the three 

psychological groups' predicted treatment outcome group 

membership, the largest percentage of patients carne from the 

expected outcome group (e. g. most individuals wi th lower 

levels of psychological distress according to these constructs 

were rated as having a good outcome~ most individuals with the 

greatest psychological distress were ranked in the poor 

outcome group~ while patients with moderate levels of 

psychological functioning were placed in the intermediate 

outcome group). 

This trend is further supported by the difference 

between the three outcome groups on all the remaining 

constructs except cognitive anxiety, as the poor outcome group 

endorsed higher levels of distress than the fair outcome 

group, which in turn reported greater difficulties than the 

good outcome group. The present study thus offers support for 

the hypothesis that lower levels of somatic anxiety and 

somatic depression are related to better treatment outcome, 

but does not suggest that cognitive anxiety and cognitive 
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depression are related to treatment outcome. While it could 

be argued that a larger sample size might find differences 

between the groups in their report of cognitive elements of 

depression, as the trend was in this direction, there was no 

trend for the cognitive aspects of anxiety. 

There was also no support for the deceptor/repressive 

coping style to be related to treatment outcome. Although 

individuals with the highest scores on this construct had the 

least favorable outcome as predicted, those who had the lowest 

scores were typically rated to have the most favorable outcome 

which contradicted the hypothesis. One could argue that 

stimulus employed (brief electric shocks) in previous research 

(Jamner and Schwartz, 1986) is not the same as chronic pain 

and results should not be generalized to individuals with 

persistent pain. These findings could also be the result of 

not categorizing patients into three separate groups on the 

basis of raw scores as initially done by Jamner and Schwartz 

(1986) or the use of the MMPI-1 L-Scale rather that the Lie 

Scale from the Eysenck Personality Inventory. An alternative 

hypothesis is that pain patients I coping/repressive style 

might be different than the population used in the previous 

study. 

As an exploratory procedure, a stepwise regression 

analysis (SPSS/PC+; Norusis, 1988) was performed on the above 

psychological constructs and the three outcome groups. Of the 
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eight constructs, five reached the established criterion level 

(i.e. minimum F to enter = 1.00). The order of entry for 

these constructs was as follows: somatic anxiety, pain 

intensity, global severity, depression, and coping style (all 

wilks' Lambda> .67, all 12's < .009). One of the two 

canonical discriminant functions utilizing these five 

constructs was also significant (X2 (16) = 23.62, 12 =.009) . 

For each of these constructs, patients with the best 

outcome displayed the lowest degree of distress, those with 

the poorest outcome endorsed the highest levels and patients 

with fair outcome scored intermediate to the other two groups. 

This exploratory analysis lends additional support for the 

importance of these constructs in future studies examining 

chronic pain patients. In addition, it strongly suggests that 

unitary assessments of pain, such as pain intensity or somatic 

complaints, do not fully explain the psychological 

difficulties experienced by these patients. 

There was also no relationship between the 

psychological constructs (e.g. cognitive/somatic anxiety and 

depression; coping style) and the pain groups. As only one of 

the nine constructs differentiated the three pain groups, it 

appears that categorizing pain patients according to their 

musculoskeletal and neurogenic components with these 

constructs may not be fruitful. 
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To further assess the psychological functioning of the 

pain etiology groups, an exploratory procedure via a similar 

stepwise regression analysis (SPSS/PC+; Norusis, 1988) was 

performed on the eight psychological constructs and the three 

pain groups. Somewhat surprisingly, four of the eight 

constructs entered the equation. The order of entry for 

these constructs was as follows: pain intensity, somatic 

anxiety, somatic depression, and global severity (all wilks' 

Lambda> .73, all R's < .02). One of the two canonical 

discriminant functions utilizing these five constructs was 

also significant (X2 (16) = 19.13, R =.014). 

In three of the four constructs entering the stepwise 

regression analysis (e.g. somatic anxiety, somatic depression 

and global severity) patients with both neurogenic and 

musculoskeletal pain endorsed the highest level of distress in 

comparison to the other two groups. For the remaining 

construct, pain intensity, patients with musculoskeletal 

damage reported the highest level. Although admittedly very 

speculative, these findings suggest that patients with a 

composite of both nerve and musculoskeletal pain may 

frequently report greater psychological distress compared to 

the other pain etiology patients. There did not appear to a 

consistent pattern for the remaining two groups in endorsement 

of higher or lower psychological dysfunction on these 

constructs. This exploratory analysis again lends some 
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support for the potential importance of assessing these 

constructs in future studies of the relationship between pain 

etiology and psychological factors. 

In regards to demographic and clinical information and 

outcome, this study supported previous findings in which the 

duration of a pain patient's illness (McGill and associates, 

1983) and number of medications employed (Maruta, et a1., 

1979) was related to treatment outcome. In the present study, 

the best outcome was found for individuals with shorter 

durations and those who had been evaluated with fewer 

medications. None of the other demographic/clinical 

information with the exception of the number of medications 

that an individual had used appear to have even a modest 

impact. 

This study has several potential limitations that 

should be made explicit. First, as noted earlier, the overall 

treatment efficacy of this study has not been adequately 

demonstrated and therefore the failure to find differential 

treatment benefit among the SCL-90-R and other psychological 

construct clusters could be an artifact of a weak treatment 

effect. 

Second, although it was attempted to evaluate all 

patients when they were first referred to the UAHSC, a number 

of the patients had been receiving ongoing treatment at this 

facility for several years. Although it would be expected 
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that participants newly referred to a treatment would differ 

from those who had been receiving ongoing treatment, the major 

emphasis on treatment with medications at this facility is not 

different from the previous health professionals who referred 

their patients to this center. Additionally, the majority of 

patients referred to this hospital had experienced pain for 

long durations of time and there was no indication that their 

prior treatment with medications had a significant impact on 

their psychological status. In partial support of this 

speculation, only a minority of patients were rated as having 

significantly lower levels of pain at outcome. 

A third potential limitation of this study is that the 

generalizability of the findings may be restricted. Prior 

research has accumulated to indicate that there is 

considerable variability among types of patients across 

different treatment centers (Holzman, Rudy, Gerber, Turk, 

Sanders, Zimmerman, and Kerns, 1985). Therefore the results 

of this study may not reflect chronic pain patients 

functioning and outcome in different treatment settings. 

However, despite the preliminary nature of this study, 

the current findings do lend support for the construct of 

psychological functioning as measured by the test instrument 

SCL-90-R as a viable alternative in assessing the 

psychological distress of chronic pain patients. Al though the 

current study did not include a direct comparison of the SCL-
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90-R with the MMPI-1, the overall concordance between the pain 

patients' cluster groupings on the two tests is remarkable. 

This similarity is made even more striking when one considers 

that although both tests appear to conceptionally work the 

same, they examine psychological distress very differently and 

some authors (Schwarzwald, Weisenberg and Solomon, 1991) have 

suggested that the SCL-90-R measures general discomfort in 

non-pain patients. 

The current lack of significant differences related to 

treatment outcome also suggests that other factors may 

contribute to treatment outcome. As pointed out by Turk and 

Meichenbaum (1994), multidisciplinary pain treatment programs 

typically employ a number of treatment modalities and "we know 

almost nothing about which treatment combinations would be 

most effective for what type of patient" (pp. 1346). Although 

this issue might be eventually resolved, given the current 

knowledge in the pain field future studies might be better 

directed at attempting to differentiate which treatment 

modalities are most effective in reducing pain in the majority 

of patients. For example, a recent study, (Jensen, Turner, 

and Romano, 1994) found that improved functioning and 

decreased health care usage were associated with changes in 

patients' beliefs and their utilization of particular 

cognitive strategies which resulted in a perceived sense of 

increased control. Al though preliminary, their findings 
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suggest that focusing on cognitive interventions may prove of 

greater benefit than other treatment modalities such as 

exercise or relaxation. One criticism of their study, is that 

"level of depression" was utilized as an outcome measure and 

one of their variables (i.e. catastrophizing) is highly 

associated with depression measures (Turk and Rudy, 1992). 

This may also suggest that alleviation of depression could be 

of major importance in at least a subgroup of these patients. 

Future studies should also explore what types of 

individuals develop chronic pain. Only a few investigations 

have addressed this topic which may yield some insight in 

differentiating the extremely mixed and contradictory results 

within this field. For example, longitudinal studies of 

chronic pain patients may benefit from evaluating patients 

with acute pain which does not resolve and results in chronic 

pain. 

Related to this issue, sternbach, Wolfe, Murphy, and 

Akeson (1973) found patients with chronic pain scored higher 

on psychological distress measures, as assessed by the MMPI, 

compared to patients with pain of less than six months 

duration. Although it would be tempting to suggest that 

patients who became intractable were "whiners," sternbach 

(1974) in a follow-up study reported that chronic pain 

patients displayed adequate psychological functioning prior to 

the injury onset. This suggests that intractable pain 
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patients are not "whiners," but the heightened psychological 

distress in a consequence, rather than a cause of the 

experienced sUffering. By evaluating factors which may 

contribute to the development of intractable pain, pain 

research might be better able to address Turk and 

Meichenbaum's statement above regarding more prescripti ve 

therapy for chronic pain patients. 
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APPENDIX 

This provides the regrouping of the Anxiety and 

Depression items of the SCL-90-R by Buckelew, et ale (1986). 

CA indicates cognitive Anxiety; SA represents Somatic Anxiety; 

CD represents cognitive Depression; and SD indicates Somatic 

Depression. 

Suddenly scared for no reason 

Feeling fearful 

Spells of terror or panic 

CA 

CA 

CA 

The feeling that something bad is going to happen to you CA 

Thoughts and images of a frightening nature CA 

Nervousness or shakiness inside 

Trembling 

Heart pounding or racing 

Feeling tense or keyed up 

Feeling so restless you could not sit still 

Thoughts of ending your life 

crying spells 

Feelings of being caught or trapped 

Blaming yourself for things 

Feeling lonely 

Feeling blue 

Worrying too much about things 

SA 

SA 

SA 

SA 

SA 

CD 

CD 

CD 

CD 

CD 

CD 

CD 



Feeling no interests in things 

Feeling hopeless about the future 

Feeling everything is an effort 

Feeling of worthlessness 

Thoughts of death or dying 

Feelings of guilt 

Loss of sexual interest or pleasure 

Feeling low in energy or slowed down 

Poor appetite 

Overeating 

Trouble falling asleep 

Awakening in the early morning 

Sleep that is restless or disturbed 
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CO 

CO 

CO 

CO 

CO 

CO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 
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