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An unwillingness or inability to express intense 

emotion has been linked by a large number of researchers, 

particularly within the medical and psychological 

literature, to the development and maintenance of chronic 

pain conditions. With the advent of the revised edition of 

the Minnesota Multiphasic Personality Inventory or MMPI-2, 

we are provided with a useful and appropriate instrument for 

assessing individuals experiencing a variety of chronic pain 

conditions. 

The primary purpose of the present study was to examine 

the potential relationships that exist between anger 

expression, as measured by several MMPI-2 scales, and 

chronic pain. Chronic back pain, migraine and control 

subjects were drawn from consecutive admissions to several 

multidisciplinary behavioral health programs. Female 

subjects obtained higher scores on the Hostility (Ho) and 

Manifest Hostility (HOS) scales. In addition, significant 

differences were found with regard to research condition for 

four of the six MMPI-2 measures, Anger (ANG), Overcontrolled 

Hostility (0-H), Manifest Hostility (HOS), and Psychological 



Denial (Dn). These measures were found to effectively 

discriminate between research groups. The clinical relevancy 

of these findings is discussed, particularly in terms of 

treatment issues, and suggestions for future research 

investigations are provided. 
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CHAPTER I 

INTRODUCTION 

Regarding the expression of anger, several lines from a 

work by William Blake (1794) entitled "A Poison Tree" 

provide timely and relevant insight into this subject: 

I was angry with my friend, 

I told my wrath, my wrath did end; 

I was angry with my foe, 

I told it not, my wrath did grow. (p. 32) 

As this passage implies, communication of anger is a 

desirable goal for the maintenance of personal well-being. 

Feshbach (1986) points out, however, that it is less clear 

from Blake's verse whether the communication of anger itself 

helps reduce the anger or whether the friend's response is a 

critical factor. Regardless, failing to communicate angry 

feelings may lead to preoccupation with and possible 

intensification of the anger (Feshbech, 1986). 

An unwillingness or inability to express intense 

negative emotion has been linked to the development and 

maintenance of chronic pain conditions (Beutler, Engle, Oro-

Beutler, Daldrup, & Meredith, 1986; Riley, Treiber, & Woods, 

1989; Wade, Price, Hamer, Schwartz, & Hart, 1990). The 



Minnesota Multiphasic Personality Inventory (MMPI) has been 

the most popular psychometric instrument utilized in studies 

describing personality characteristics, such as difficulty 

with the appropriate expression of anger, among patients 

with chronic pain (Strassberg, Reimherr, Ward, Russell, & 

Cole, 1981). Recently, the psychological community has been 

re-introduced to this instrument in the form of the revised 

edition, MMPI-2. Obviously the body of MMPI-2 literature 

regarding chronic pain is scant in comparison to its 

predecessor, and the present investigation is in large part 

a response to this situation. 

The primary purpose of this study was to examine the 

potential relationships that exist between anger expression, 

as measured by several MMPI-2 scales, and chronic pain. 

Results were based on a comparison of individuals receiving 

treatment for chronic back pain, migraine headaches, and a 

control group of individuals experiencing a variety of 

additional chronic pain conditions. Subjects were drawn from 

several multidisciplinary Behavioral Health programs. 

Potential differences between patients who completed 

treatment versus those who terminated prematurely were also 

assessed in terms of the dependent measures. 

Prior to reviewing the pertinent literature regarding 

the utilization of the MMPI in the assessment of chronic 

pain, however, it seems appropriate to discuss the concepts 

of chronic pain and anger, viewed from a variety of 



theoretical perspectives, as they relate to physical and 

psychological health. In addition, a cursory examination of 

the potential influence of malingering or secondary gain 

associated with chronic pain appears warranted. 

Chronic Pain 

According to Miller and Kraus (1990), physical pain is 

perceived as a sensation of hurt and discomfort in some part 

of the body. It is usually associated with and caused by an 

injury, disease, or a systemic or functional disorder, and 

is transmitted through the central nervous system (CNS), as 

in migraine headaches and back pain. Physiological 

mechanisms involved in the perception and transmission of 

pain have been described by Melzack and Wall (1965). In 

their "gate control" (p. 971) model, these authors suggest 

that a complex system of inhibitory and excitatory nerve 

pathways exist which modulate the transmission of pain 

impulses to the cortex where this information is analyzed. 

More recently, Guyton (1986) proposed that two separate 

pathways exist for transmitting pain signals to the CNS. The 

two pathways correspond to the two different types of pain: 

an acute-sharp pain pathway and a slow-chronic pain pathway. 

Miller and Kraus (1990) discussed the importance of 

distinguishing between chronic and acute pain. In their 

view, acute pain serves the purpose of alerting the 

individual that some degree of tissue or structural damage 

has occurred within the body signifying the need for some 



form of treatment intervention. In addition, pain that 

persists for more than six months and results in the need 

for long term treatment is defined as chronic. Despite the 

arbitrary nature of the 6-month criterion, it is an 

established and accepted operational definition found in the 

pertinent clinical research literature. Therefore, to 

maintain consistency with previous finding's, Miller St Kraus 

(1990) acute-chronic distinction was employed in the current 

study. 

Health care professionals have speculated about the 

cognitive, psychological, and emotional factors influencing 

the development and maintenance of chronic pain for many 

years. The origins of this debate, however, are by no means 

recent. The Greek philosopher, Epictetus, argued that pain 

is a purely cognitive experience while Aristotle suggested 

that it has an emotional and affective component. 

Descartes, on the other hand, attributed pain to a physical 

stimulus impinging on the body (Miller & Kraus, 1990). More 

recently, researchers in the area of chronic pain have 

suggested that pain is a psychophysiological experience, 

rejecting a purely physical or sensory explanation of pain 

(Miller & Kraus, 1990). 

In contemporary times, investigations concerning the 

relationship between personality variables and physical 

illness have been carried out within a number of 

disciplines, most notably medicine and psychology. From a 



medical perspective, several specific disorders have been 

the primary focus of recent investigations, including cancer 

and essential hypertension. Considerable support for a link 

between depression and cancer can be found in the 

longitudinal Western Electric study conducted by Persky, 

Kempthorne, and Shekelle (1987). These researchers found a 

significant positive association between psychological 

depression, as measured by the MMPI, and cancer mortality in 

a cohort of over 2,000 middle-aged males. While the 

construct of anger was not specifically examined in this 

investigation, the current literature (Riley, Treiber, & 

Woods, 1989) examining the relationships between anger and 

depression, together with the Freudian conceptualization of 

depression as anger turned inward appear to provide 

considerable support for the existence of a suspected 

causal link between depression and anger. 

In a 1939 article, Alexander postulated that essential 

hypertension can result from the inhibition of anger 

presumably via the mechanism of heightened arousal of the 

sympathetic nervous system. This finding was replicated in 

a 1987 study by Boutelle, Epstein, and Ruddy, using groups 

matched for sex, and levels of anxiety, depression and anger 

suppression. Additional support for this hypothesis was 

found in the work of Esler, Julius, Zweifler, Randall, 

Harburg, Gardiner, and DeOnattro (1977), who described that 

anger suppression resulting in chronic arousal of the 



sympathetic nervous system was implicated in the 

pathogenesis of hypertensive disease: 

Anger elevates blood pressure through activation of the 

sympathetic nervous system. The level of 

norepinephrine in plasma and urine rises. If anger is 

felt but cannot be openly expressed, the blood pressure 

response is greater than if an outlet for aggression is 

available. It is suggested that the pathogenesis of 

the blood pressure elevation in these patients with 

elevated plasma renin activity may involve suppression 

of hostility as a persistent reaction pattern, leading 

to chronic activation of the sympathetic nervous 

system, (p. 410) 

Wade, Price, Hamer, Schwartz, and Hart (1990), in a 

study of medical patients, suggested that anger and 

frustration are critical concomitants of the pain 

experience. In summary, findings from studies such as 

Boutelle et al. (1987) and Wade et al. (1990) have primarily 

investigated stress related conditions such as hypertensive 

disease and other pain related disorders. Collectively, 

these studies suggest an indirect relationship between anger 

suppression and the development of chronic pain. 

Within the psychological literature the association 

between physical illness and personality has received a 

great deal of attention from several schools of thought, 

including psychoanalysis, traditional learning theories, 



social learning theory, and most recently, cognitive and 

information processing approaches. Sigmund Freud was able 

to cure hysterical paralysis and related conditions using 

hypnosis and other psychodynamic techniques (Friedman & 

Booth-Kevley, 1987). In fact psychoanalytic theorists have 

often described pain patients in terms of three personality 

patterns: hysteria, hypochondriasis, or depressive 

equivalent (Keller & Butcher, 1991). More recently, much 

has been written regarding the possible link between 

repressed anger and depression. Beutler et al. (1986) 

proposed that difficulty expressing anger along with 

difficulty controlling intense emotions are predisposing 

factors associated with the development of depression and 

chronic pain. In a related study, Viney (1986) found that 

hospitalized patients' level of positive emotional 

expression increased as their level of anger decreased. 

Caldwell and Chase (1977) noted that acute pain elicits 

an autonomic alarm reaction in the individual and that this 

fear can become associated, that is, classically 

conditioned, with whatever was occurring at the time of the 

initial pain-fear experience. In terms of treatment, 

Philips (1987) suggested that gradually controlled increases 

in exercise can serve as an extinction procedure, by 

presenting the conditioned stimulus (exercise) in the 

absence of the unconditioned stimulus (pain and fear). From 

an operant perspective, Keller & Butcher (1991) indicated 
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that pain behaviors may become partially or totally under 

the control of environmental reinforcers. Treatment 

strategies based on the operant model attempt to lessen the 

patient's functional disability by modifying the 

reinforcement contingencies maintaining the pain behavior. 

The potential link between anger and chronic pain is not 

directly addressed in the traditional behavioristically-

oriented literature, although it seems reasonable to assume 

that interventions aimed at increasing the direct expression 

of affect could easily be incorporated into such a treatment 

scheme. 

Implicit support for the association between chronic 

pain and anger is also found within the social learning 

theory data. As Craig (1978) points out: 

Studies of cultural differences in pain expression 

strongly support the influence of social learning on at 

least the public aspects of the pain experience....the 

evidence suggests that many chronic pain patients have 

family histories replete with somatic complaints and 

preoccupation with health concerns, (p. 819) 

Again, despite a lack of substantial empirical evidence, it 

does not seem unreasonable to propose that a reluctance to 

acknowledge and/or verbalize strong emotion, e.g., anger, 

acquired through modeling, may contribute to the development 

of a chronic pain condition. Furthermore, recent research 

suggests that an individual's appraisal of his or her 



control over pain may be an important predictor of 

chronicity versus successful coping with the problem (Keller 

& Butcher, 1991). Underlying this line of investigation is 

Bandura's theoretical concept of self-efficacv. which is 

identified in the social-cognitive literature as an 

individual's appraisal of personal resources and his or her 

related effectiveness (Bandura, 1977). 

Finally, Keller and Butcher (1991) indicated many 

researchers now suggest that the effects of childhood 

experiences, cultural learning, stressful life events, 

operant and classical conditioning, and even sensory input 

may affect or influence an individual's information-

processing and perceptual style. In other words, these 

authors suggest that an individual's prior experiences and 

present social context influence or affect the focus of 

attention and interpretation of stimuli, including those 

related to pain. Thus, it seems apparent that the 

subjective experience of pain is a function of 

physiological, social, cognitive, and emotional factors. As 

mentioned previously, however, the current investigation was 

concerned primarily with the potential influence of the 

affective component in relation to chronic pain. 

Interestingly, as an outgrowth of the psychological 

literature investigating the potential relationship(s) 

between personality variables and disease, several authors 

e.g., (Friedman & Booth-Kewley 1987; Thomas, 1988) advocate 
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the probable existence of a generic "disease prone" 

personality that involves depression, anger/hostility, 

anxiety and possibly other aspects of personality. In the 

Friedman and Booth-Kewley (1987) meta-analytic study the 

most substantial support for this theory was obtained in 

regard to coronary heart disease. However, sufficient 

evidence of the existence of personality factors, that is, 

anger/hostility, appears to exist in relation to the 

development of other so-called psychosomatic conditions 

including headaches. 

In summary, although a considerable amount of 

conclusive information regarding the relationship between 

personality variables and physical disease is not available 

at this time, many promising research trends have been 

identified. Despite this lack of definitive data, few would 

argue against the existence of a significant relationship 

between emotional factors and the development and/or 

maintenance of physical disorders. The specific nature and 

extent of this proposed association, however, is less clear. 

Finally, within the chronic pain population, the issue 

of malingering or 'secondary gains' is most often referred 

to in terms of tangible payoffs, including prolonged medical 

care, unemployment benefits, injury settlements, and 

permanent medical disability (Caldwell & Chase, 1977). The 

motivation of patients presenting with chronic pain 

syndromes is often called into question because of such high 
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financial stakes, particularly when no convincing medical 

evidence is available to support an injury claim. Much has 

been written about this subject, especially regarding the 

development of methods to detect those who present with 

exaggerated symptom pictures (Caldwell, 1988; Miller & 

Kraus, 1990; Lees-Haley, 1991). Despite the potentially 

high payoffs, issues of litigation and compensation related 

to chronic pain may lead not only to financial gain but also 

to increased suffering for the patient (Miller & Kraus, 

1990). 

Literature Review 

As previously described, the focus of this project is 

to examine the potential relationship between anger and 

chronic pain. The following is a review of the pertinent 

literature regarding the use of the MMPI in the assessment 

and prediction of treatment outcome with chronic back pain 

and migraine populations. Information regarding research 

instruments utilized to measure the construct of anger along 

with important revisions found in the MMPI-2 are also 

provided. 

Adams, Heilbronn, and Blumer (1986) indicated that most 

of the recent chronic pain literature has focused on the 

evaluation of chronic back pain. These investigations can 

be grouped into three general content areas: (1) attempts to 

distinguish between subjects with functional versus organic 

etiology; (2) explorations of MMPI configural features or 
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profile patterns of chronic pain patients; and (3) 

utilization of the MMPI as a predictor of treatment outcome. 

Among methodological problems, two major shortcomings 

within the chronic pain literature that are particularly 

relevant to the current investigation should be noted. 

First,, a significant proportion of studies either combine 

individuals with chronic musculoskeletal pain and chronic 

headaches, typically of the migraine variety, into a single 

research group. Second, researchers have frequently failed 

to explicitly specify what is meant by the phrase 'chronic 

pain'. Thus, as stated previously, most of the following 

review includes research studies utilizing clinical 

populations whose chief complaint is chronic back pain. In 

some cases, however, subjects labeled as belonging to a 

'chronic pain' group may include those with chronic headache 

problems, those with chronic back pain, or both. Throughout 

this review attempts will be made to specify the nature of 

these groups when this information is available. Research 

efforts employing individuals experiencing only chronic 

headache symptoms will be reviewed in a separate section. 

Chronic Back Pain 

Some of the early research with the MMPI in medical 

settings involved its use in attempts to distinguish 

patients whose pain had a clear organic basis from those 

whose pain was apparently more functional in nature 

(Strassberg, et al. 1981). Several researchers have 
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reported limited success in distinguishing between these two 

types of pain patients using the MMPI's clinical and 

validity scales (Carr, Brownsberger, & Rutherford, 1966; 

Hanvik, 1949, 1951). One author, however, chose to develop 

a separate MMPI supplemental scale, the Low Back (Lb) pain 

scale (Hanvik, 1951), as a means of differentiating these 

groups. Although some empirical support exists for the 

validity of this scale (Dahlstrom, 1954),its clinical and 

research utility is quite uncertain (Caldwell, 1988). More 

recently, the functional-organic dichotomy of chronic pain 

has been considered inappropriate and meaningless by a 

number of researchers (Cox, Chapman, & Black, 1978; 

Sternback, Wolf, Murphy, & Akeson, 1973). As Costello, 

Hulsey, Schoenfeld, & Ramamurthy (1987) suggest, "chronic 

pain often defies etiological diagnosis....the question of 

organic versus functional origin is now of secondary 

interest and psychologists are becoming important 

contributors to a psychobiological understanding of chronic 

pain" (pp. 199-200). 

The second line of inquiry regarding the MMPI and 

chronic pain involves research attempts to identify subjects 

on the basis of configural features, profile patterns, or 

the more recently coined cluster typology. Studies of this 

type have almost without exception revealed marked 

elevations on the three scales constituting the so-called 

neurotic triad: Hypochondriasis (Hs), Depression (D), and 
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Hysteria (Hy). Sternbach (1974) was one of the first to 

argue that chronic pain patients do not represent a 

homogeneous group, however. In an earlier study (Sternbach, 

Wolf, Murphy & Akeson, 1973) four different types of 

patients were described based on frequently found MMPI 

profiles. These four groups and their clinical scale 

correlates are: Group 1) Hypochondriasis, with a primary 

elevation on Hs and secondary elevations on D and Hy; Group 

2) Reactive Depression, marked by an elevation on D; Group 

3) Somatization Reaction, characterized by the familiar 

conversion V profile; and Group 4) Manipulative Reaction, 

defined by an elevation on Pd in addition to Hs, D, and Hy 

(Keller & Butcher, 1.991) . Unfortunately the method of 

grouping pain patients employed in this study was not 

adequately described, nor were the groups cross validated. 

Bradley, Prokop, Margolis, and Gentry (1978) improved 

on the existing methodology by using a multivariate 

clustering procedure to identify three male and four female 

homogeneous MMPI profile subgroups among a chronic pain 

population. More specifically, the first three groupings 

for both male and female subjects involved the following 

characteristics: Subgroup 1 presented with elevations on 

scales Hs, D, and Hy, while Subgroup 2 was distinguished by 

K, Hs, and Hy scores similar in patterning, but reduced in 

elevation to subgroup one. Subgroup 3 had elevations on Hs, 

D, Hy, and Sc, while Subgroup 4, found only in female low 
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back pain patients, evidenced the classic conversion V 

pattern. Several subsequent studies have identified similar 

clusters (Armentrout, Moore, Parker, Hewett, & Feltz, 1982; 

Hart, 1984; Louks, Freeman, & Calsyn, 1978; McCreary, 

Turner, & Dawson, 1979; Naliboff, Cohen, & Yellen, 1982) 

although the groupings obtained in the study by Bradley et 

al. (1978) appear to remain as the gold standard within this 

area of research (Keller & Butcher, 1991). 

More recently, Costello et al. (1987) introduced a four 

cluster empirically-derived MMPI typology for chronic pain 

sufferers. These MMPI 'types' have been labeled P-A-I-N, 

with each letter identifying a separate sub-classification 

of chronic pain patients with corresponding clinical and 

demographic correlates. For example, in this system, Type P 

patients are extreme in their claims of physical illness, 

psychological distress and social maladaptation. 

Demographic correlates of Type P individuals include poor 

education, high rates of unemployment and limited household 

income. While Costello et al. (1987) claim that the 

predictive validity of their typology is sufficiently 

established, Robinson, Swimmer, and Rallof (1989), in a 

critical review, suggest the use of these clusters is 

premature due to the restrictive nature of clustering 

procedures utilized by Costello et al. (1987). However, the 

efforts by Costello et al. (1987) appear to summarize the 

literature on the four most common patterns of MMPI profiles 
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within a chronic pain population: normal limits (lack of 

elevation), conversion V, hypochondriasis, and general 

elevation. As such, Keller and Butcher (1991) suggest that 

these 4 types are well established. 

Some researchers have cautioned against the use of the 

MMPI in assessing chronic pain. Duckro, Margolis and Tait 

(1985) assert the MMPI in its standard form is excessively 

long, its face validity is frequently poor when used with 

patients who present with somatic complaints, including 

pain, and its items inevitably raise to the patient the 

specter of a psychogenic diagnosis. Similarly, Murphy, 

Sperr, and Sperr (1986) found that psychologists' clinical 

judgement regarding prognosis was superior to the MMPI and 

other instruments in predicting post-treatment behaviors. 

Despite these and similar reservations, the usefulness of 

the MMPI in the assessment of chronic pain seems to have 

been clearly demonstrated based on available research 

(Keller & Butcher, 1991). 

In summary, research using configural sorting and 

statistical clustering of MMPI profiles has demonstrated 

that several distinct subgroups of patients can be 

identified and that these distinctive profile patterns have 

now been replicated across chronic pain populations and by 

different investigators (Keller & Butcher, 1991). However, 

while attempts directed at the identification of homogeneous 

subgroups within a chronic pain population is a noble 
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enterprise, comparison of group averages tends to obscure 

potential individual differences and provides little 

substantial information regarding treatment approaches or 

outcome prediction (Keller & Butcher, 1991). The next line 

of inquiry to be reviewed, although somewhat limited in 

comparison to the two previous areas of research, addresses 

these concerns, particularly regarding medical, behavioral 

and cognitive-behavioral treatment approaches. 

Treatment of Chronic Pain 

The poor response of so many chronic pain patients to 

medical treatment has inspired attempts to identify 

variables that would predict the response of individuals to 

such interventions (Love & Peck, 1987). The most frequently 

employed procedure has been to compare pre-treatment data 

with outcome ratings typically in the form of patients' 

subjective reports of reduced pain levels or surgeons' 

evaluations of medical progress or change in medical status. 

One such study (Wilfling, Klonoff, & Kokan, 1973), compared 

surgeons' ratings of response to spinal fusion and 

postoperative MMPI profiles, with poorer outcomes being 

associated with higher scores on conversion-V scales and 

lower scores on the Ego Strength scale. In a similar study, 

Long (1981) found that of the single scales, only Hs 

significantly differentiated surgical successes and 

failures, although again both outcome groups presented with 

a mean conversion-V profile. While these studies appear to 
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be representative of the bulk of research investigations in 

this area, a more ambitious and seemingly more salient 

approach was utilized by Smith and Duerksen (1979) as they 

constructed a weighted composite of MMPI scales known as the 

Pain Assessnent Index (PAI). In subsequent studies (Dhanens 

& Jarrett, 1984), the PAI was found to predict pain relief 

following surgery and identified patients who followed 

through on treatment, returned to work, and had lower levels 

of pain at one year follow-up. As a whole, these studies 

suggest that a relationship does exist between MMPI scores 

and response to medical treatment. In particular, high 

scores on the Hs and Hy scales have been consistently linked 

with poor response to surgery (Love & Peck, 1987). 

Two major approaches regarding the assessment and 

treatment of chronic pain have evolved within the field of 

behavioral medicine over the past 15 years. The first is a 

behavioral approach based largely on operant conditioning 

principles. The second, although a closely related 

approach, is a cognitive-behavioral perspective 

that is based on recent theoretical developments in the 

cognitive and behavioral therapies (Turk, Meichenbaum, & 

Genest, 1983). This approach focuses not only on behavior, 

but also on cognitive (e.g., self-efficacy, locus of 

control) and affective, (e.g., depression) components of the 

pain experience. According to Keefe, Dunsmore, and Burnett 

(1992) cognitive-behavioral therapy, in relation to chronic 
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pain, is designed to: (a) teach patients about the relation 

of pain to cognitive, affective, and physiological variables 

in order to help them reconceptualize their ability to 

control pain; and (b) teach patients skills that enable them 

to change the way they cope with pain. These principles 

served as guidelines for the delivery of services within the 

behavioral health treatment programs utilized in this study. 

While various chronic pain treatment programs discussed 

in the literature differ with respect to their use of the 

MMPI or MMPI-2, one area of recent research interest with 

this instrument has been in establishing the prevalence of 

depression in chronic pain patients (Keefe et al., 1992). 

One such recent study, Atkinson, Ingram, Kremer, and 

Saccuzzo (1986) suggested that 44% of their chronic pain 

group met the criteria for a diagnosis of major depression. 

Further research in the area has indicated that a subgroup 

of chronic pain patients is clinically depressed, although 

depression may be a result of, rather than a causal factor 

of chronic pain (Keefe et al., 1992). 

In summary, most studies assessing the efficacy of 

behavioral and cognitive-behavioral treatment programs have 

yielded positive results. Generally speaking, two separate 

findings have been identified in the literature. First, 

controlled group studies have found that cognitive/ 

behavioral interventions are superior to control conditions 

on outcome measures such as pain and/or disability. Second, 
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neither the behavioral nor cognitive-behavioral approach 

appears to have a consistent advantage over the other (Keefe 

et al., 1992). 

Migraine Headache 

The term "migraine", also described as vascular 

headache, actually represents only one subgroup of headache 

patients identified by a characteristic pattern of symptoms. 

Additional headache classifications found in the literature 

include muscle contraction/tension headache, combined 

migraine and tension headache, cluster, and post-traumatic 

headache. Specification of the clinical groups used within 

relevant studies will be made throughout this review as 

warranted. 

Researchers in the area of headache pain have long been 

interested in the personality characteristics and 

psychological functioning of headache patients. For 

example, Harrison (1975) noted that the relationship between 

tacit or unexpressed anger and migraine headache was 

addressed in writings as far back as 240 years ago. Early 

investigations in this area, based largely on data obtained 

from clinical interviews, described the classic "migraine 

personality" as ambitious, pre-occupied with success, 

perfectionistic, compulsive, orderly, fretful, and unable to 

express aggressive feelings in a constructive manner 

(Williams, Thompson, Haber, & Raczynski, 1986). Another 

recent study by Grothgar & Scholz (1987) directly addressed 



21 

the relationship between these factors by testing the 

hypothesis that migraine patients would express less anger 

in an anger-provoking situation when compared to chronic 

pain patients and a control group. The migraine group 

showed less overt anger behavior and demonstrated a higher 

degree of syopathetic nervous system activity, thus 

supporting the original hypothesis. Unfortunately, the 

study utilized only female subjects and was conducted in 

Germany which introduces the possibility of culturally 

related confounds. 

Recently a number of researchers have utilized the MMPI 

in an attempt to empirically investigate the relationship 

between personality and headache (Williams et al., 1986). 

One such pivotal study was conducted by Kudrow and Sutkus 

(1979) in which they compared three headache subgroups of 

both females and males. These subgroups included 

migraine/cluster, combination/muscle contraction, and post-

traumatic/conversion. The study also yielded a 

classification scheme based on MMPI scales Hs, D, and Hy. A 

cross-validation study conducted by Andrasik, Blanchard, 

Arena, Teders, and Rodichok (1982) yielded essentially 

similar results. More specifically, these and related data 

indicate that psychopathology, as measured by the MMPI, may 

not be equivalent across headache groupings. In general, 

all groups appear more disturbed than non-headache controls. 

Within headache diagnostic sub-categories, migraine and 
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cluster types have been shown to be consistently less 

disturbed than muscle contraction and combined groups as 

measured by MMPI clinical scale elevations. Post-traumatic 

and conversion subjects appear to be the most distressed of 

the headache populations (Williams et al., 1986). 

Another attempt at identification of MMPI profiles of 

headache patients was conducted by Blanchard, Baskin, 

Applebaum, Taylor, Osowski, Weeks, and Kirsch (1990). This 

study focused primarily on determining whether differences 

existed between headache patients presenting for treatment 

at a well established, free standing medical facility versus 

patients seen in a university based research clinic. The 

primary finding of this study revealed, based on group 

comparisons, no significant differences in terms of level of 

psychological disturbance between these groups, as measured 

by MMPI scales Hs, D, Hy, Pd, Pt, and Sc. In addition, 

results support previous findings that migraineurs show less 

psychological disturbance across all dimensions assessed by 

the MMPI than tension headache sufferers (Blanchard et al., 

1990). Furthermore, as in the chronic back pain literature, 

cluster analysis procedures have been utilized in studies of 

the headache population in an effort to determine MMPI 

profile groupings. Rappaport, McAnulty, Waggoner, and 

Brantley (1987) identified four homogeneous subgroups that 

were strikingly similar to those obtained previously in the 

chronic pain literature by researchers such as Bradley et 
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al.(1978). In this study, Cluster 1 was identified by a 

lack of significant elevations while Cluster 2 was 

characterized by relatively high scores on Hs, D, and Hy. 

Cluster 3 produced the classic conversion V or 

"hypochondriacal" configurations in both males and females. 

Cluster 4 exhibited a more 'disturbed' profile with clinical 

elevations on scales Hs, D, Hy, Pd, Pt, and Sc. Rappaport 

et al. (1987) also demonstrated that frequency of headache 

pain, rather than diagnosis, is a more important factor 

related to measures of psychopathology. Before closing this 

discussion regarding migraine related research, some mention 

of treatment strategies is warranted. 

Reviews of the literature on the behavioral treatment 

of chronic headache have identified two principal 

nonpharmacologic treatment procedures: (1) some form of 

relaxation training, primarily variations of Jacobson's 

progressive muscle relaxation, and/or (2) some form of 

biofeedback training, particularly electromyographic (EMG) 

and thermal biofeedback (Blanchard, Andrasik, Evans, Neff, 

Appelbaum, & Rodichok, 1985). Blanchard's (1992), summary 

of the voluminous literature since 1980, noted that these 

treatments are clearly superior to headache monitoring while 

on a waiting list. He also pointed out that recently, there 

has been increased interest in the utilization of cognitive 

techniques, alone, or in conjunction with more behaviorally 

based interventions. In fact, at least for tension 
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headaches, some empirical support has been found to suggest 

that cognitive therapy alone is sometimes superior to 

biofeedback or relaxation (Blanchard, 1992). 

Accompanying the explosion of research on the 

nonpharmacological treatment of chronic headache seen in the 

1980's is a growing body of research on the prediction of 

treatment outcome. In general, Blanchard and his colleagues 

(Blanchard et al., 1985; Blanchard, 1992) have found a 

variety of predictors from the areas of psychophysiology, 

psychological tests, and personal and illness history. Most 

notable among the psychological test findings is the 

relatively poor treatment progress of tension headache 

patients who were depressed, as measured by several 

instruments including the MMPI. In addition, vascular 

headache patients who scored relatively high in 

somatization, determined by elevations on MMPI scales Hs and 

Hy, tended to respond poorly to treatment. 

In summary, specific psychological treatments of 

headache are well established on the basis of a fairly large 

literature of controlled evaluations. The focus of future 

investigations, based on Blanchard's (1992) review, appears 

headed in three directions: (1) further identification of 

subgroups, particularly those groups that are relatively 

refractory to standard interventions, (2) examination of 

physiological and psychological mechanisms involved in 
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treatment strategies, and (3) extension of the headache 

population to include geriatric and pediatric groups. 

The focus of the present investigation encompasses the 

first two guidelines proposed by Blanchard, specifically 

regarding the role of anger in the development of chronic 

back and headache pain. In the next section information will 

be presented pertaining to the concept of anger, including a 

generic definition and a review of anger assessment within a 

chronic pain population. 

Anger 

From the new 20th century Webster's unabridged 

dictionary (1978) comes the following definition of anger: 

"a strong feeling excited by a real or supposed injury; 

often accompanied by a desire to take vengeance, or to 

obtain satisfaction from the offending party. Appropriate 

synonyms include indignation, resentment, wrath, fury, rage, 

and ire" (p. 69). Inherent within this definition is an 

emphasis on the intensity with which the emotion of anger is 

experienced. In addition, some form of behavioral or 

affective response is implicitly stated within this 

definition. The manner in which individuals choose to 

experience and/or respond to anger provoking situations, 

however, appears to be correlated with physiological changes 

in the body and as such may play a role in the development 

and maintenance of physical and psychological conditions. 
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Few studies have examined the association between anger 

and chronic pain (Kinder, Curtiss, & Kalichman, 1986), 

particularly studies utilizing the MMPI. Sternbach et al. 

(1973) reported that male pain patients were angrier than 

female patients as measured by the MMPI Pd scale. Caldwell 

and Chase (1977) suggested that an important behavioral 

correlate of chronic pain patients who score high on the Hy 

scale is the avoidance of anger. Schmidt and Wallace's 

(1982) factor analysis of the MMPI's of 50 hospitalized 

patients with low back pain yielded three factors. One of 

these factors was defined by loadings on the Pd, Pa, and Sc 

scales. The authors suggested this pattern may indicate 

anger, hostility, alienation, and a decreased sense of 

control. More importantly, they observed that these 

variables may be related to the etiology or maintenance of 

chronic pain behaviors. Subsequently, Flor, Turk, and 

Birbaumer (1985) suggested that anger, in addition to 

anxiety, may potentially contribute to the understanding of 

the psychological components involved in chronic pain. 

Beyond these studies, however, empirical investigations 

directly examining the relationship between anger and 

chronic pain are relatively sparse. Those that do appear in 

the literature typically utilize non-MMPI measures of anger, 

e.g., the State-Trait Anger Scale (STAI; Spielberger, 

Jacobs, Russell, & Crane, 1983). This trend has continued 

despite the availability of the MMPI, and more recently 
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MMPI-2 scales that apparently measure this construct, e.g., 

Anger scale (ANG), Hostility Scale (Ho), Alexithymia scale 

(ALX). The primary focus of the present investigation is to 

assess the utility of these and several additional scales as 

they relate to a chronic pain population. Before proceeding 

with a more specific description of the rationale for the 

present study, in addition to outlining the experimental 

variables and research hypotheses of interest, a brief 

summary regarding the recent revisions of this instrument 

appears warranted. 

MMPI-2 

According to Caldwell (1991), Duckworth (1991) has 

presented a very straightforward, informative, and user-

relevant review of the MMPI-2. In this review Duckworth 

states, "One of the primary reasons (for the revision) was 

the fact that many of the test items had become outdated or 

objectionable to some individuals and these items needed to 

be revised or eliminated" (p. 564). Other important changes 

included: (1) the development of new norms intended to more 

accurately reflect recent census data; (2) the introduction 

of "uniform" T scores, (in addition to the lowering of the 

critical level to a T-score of 65 which is indicative of a 

clinical elevation) which allows for direct comparisons 

across the clinical scales, that is, it is now possible to 

make percentile inferences from T-score elevations; and (3) 

the addition of items and scales that reflect current 
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therapeutic concerns, e.g., Negative Treatment Indication 

(TRT) scale (Duckworth, 1991). Caldwell (1991), in response 

to Duckworth (1991) indicated that, in his opinion, the 

primary deficiency in the MMPI-2 is the upper class 

socioeconomic (SES) bias of the volunteer participants in 

the new normative sample. Caldwell went on to say that this 

bias is conspicuous in both the educational level and the 

disproportion of professional participants. He suggested 

several interpretive guidelines for use with lower SES 

clients including: the need to underinterpret F, and 

overinterpret K, Mf(male), Es, and perhaps Welsh A 

(Caldwell, 1991). 

Levitt (1990) presented a structural analysis of both 

versions of the MMPI and suggested that most of the special 

scales developed for the MMPI remain relatively intact in 

the MMPI-2. For example, the Manifest Hostility scale (HOS) 

has been reduced from 27 to 25 items. In addition to the 

deletion of items, many original items have been modified 

primarily to improve clarity through the use of a more 

contemporary vernacular and to remove sexist wording 

(Levitt, 1990). Ben-Porath & Butcher (1989) presented data 

for the psychometric stability of the 82 original items that 

were rewritten. These results suggest that subjects respond 

similarly to the original and revised versions of the items. 

In addition, Graham, Timbrook, Ben-Porath, and Butcher 

(1991) also provided supportive data indicating code-type 
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congruence between both versions of the MMPI. In a related 

study Clavelle (1992) determined that approximately 90% of 

the narrative interpretations and diagnoses made, based on 

MMPI and MMPI-2 derived profiles, would be essentially the 

same from the original to the revised edition of this 

instrument. This latter finding is particularly - important 

with respect to the chronic pain literature due to the 

emphasis on the identification of homogeneous subgroups. 

Additional validity and reliability data regarding the use 

of the MMPI-2 with a chronic pain population were obtained 

via the Chronic Pain Research Project conducted at the 

Sister Kenny Institute in Minneapolis. Results of the 

project, which examined the performance of a large 

population of chronic pain syndrome patients on the MMPI-2, 

were described in detail in a recent monograph by Keller and 

Butcher (1991). From an interpretive standpoint, Keller and 

Butcher (1991) offered the following suggestions regarding 

changes from the MMPI to the MMPI-2 in terms of codetype 

classification: 

Although the majority of pain patients will have two-

point codes on the MMPI-2 identical to the codes they 

would have had on the MMPI, some changes in relative 

scale elevation will result in codetype 

differences....It was suggested that the relative 

elevations of scales Hs, D, and Hy, for a chronic pain 

population, not be interpreted too rigidly on the MMPI-
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2, since scale D will be lower relative to the other 

scales than it would have been on the original MMPI. 

(p. 126) 

The primary conclusion of the Chronic Pain Research 

Project, however, was that the MMPI-2 is an extremely useful 

and appropriate assessment instrument for those experiencing 

a variety of chronic pain conditions (Keller & Butcher, 

1991). 

Rationale for the Present Study 

The financial costs of health care and compensation are 

astronomical according to a recent congressionally mandated 

Institute of Medicine report on pain and disability (Keller 

& Butcher, 1991). According to this report, estimated 

disability expenditures, a majority of which result from 

cases of back injury, rose to approximately $121 billion 

dollars between 1970 and 1982. Additional statistics 

regarding the enormous price tag attached to chronic pain 

conditions as they relate to monetary issues (such as 

health care and lost productivity on the job) or in relation 

to emotional factors (such as increased stress, coping 

difficulties, and interpersonal problems) could be 

presented. Based on statistics such as this, in addition to 

the voluminous existing body of research in the area, it 

seems clear that continued efforts aimed at identifying 

personality factors contributing to chronic pain conditions 

are worthwhile. 
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On a more specific level, there are two primary 

rationale for conducting the present study. First, there is 

a noticeable absence of studies utilizing data obtained 

directly from the MMPI-2 with a focus on chronic pain. 

Prior to elevating the MMPI-2 to a status equivalent with 

that of its predecessor in this area, investigations aimed 

at determining the usefulness of the MMPI-2 specifically in 

terms of its discriminative validity appear warranted. This 

proposition is supported by the fact that many scales have 

undergone revision including deletion and rewording of 

various items. 

Second, investigations examining the potential 

relationship between anger and chronic pain have typically 

used non-MMPI measures of this construct despite the 

availability of such scales. The newly developed MMPI-2 

content scale, the Anger scale (ANG), introduced by Butcher, 

Graham, Williams, and Ben-Porath (1990), is one such 

example. 

Thus, the current study can be viewed primarily as an 

exploratory research effort to help determine the 

discriminative utility of the MMPI-2 correlates of anger 

within a chronic pain population. The potentially unique 

contribution of this effort to the existing body of 

literature in this area can be seen in terms of assessing 

the role that the expression of anger plays in the 

development and maintenance of chronic back pain and 
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migraine headache conditions as measured by these MMPI-2 

derived scales. 

Description of Experimental Variables 

Dependent Variables. Several dependent measures which 

can be derived from the MMPI-2 were selected for use in the 

present study: Anger scale (ANG), Over-Controlled Hostility 

scale (0-H), Hostility scale (Ho), Manifest Hostility scale 

(HOS), Alexithymia scale (ALX), Psychological Denial (Dn) 

subscale. A compliance scale developed by the primary 

investigator was also employed. The following is a brief 

description of each scale, its proposed behavioral 

correlates and, where available, reliability and validity 

data. 

The Anger scale (ANG), according to Butcher and 

Williams (1992), is a 16-item scale that assesses loss of 

control while angry. Schill and Wang (1990), which appears 

to be the only published study to date focusing exclusively 

on this scale, report that the ANG scale is most highly 

correlated with the Wiggins Manifest Hostility scale (.79 

for males, .80 for females) and is also significantly 

associated with non-MMPI measures of anger, such as 

Speilberger's anger expression scale. 

The 28-item Overcontrolled Hostility scale (O-H) was 

originally developed by Megargee, Cook, and Mendelsohn 

(1967) in order to discriminate prison inmates having 

performed rare but extremely violent acts, e.g., murder, 
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from other prisoners including undercontrolled inmates. The 

authors of this scale indicated that it appears to assess 

two personality constructs which are not normally found 

together, impulse control and hostile alienation. A very 

high 0-H score would thus indicate a conflict situation 

between strong aggressive impulses and strong inhibitions 

against the expression of anger. Caldwell (1988) suggested 

that moderate elevations are indicative of non-assertiveness 

and reluctance to spontaneously verbalize emotional 

material, a concept closely related to the basic premise of 

this investigation. Higher scores on this index are 

associated with the inhibition of aggression. In addition, 

as a result of the recent revision, the 0-H scale has been 

reduced from 31 to 28 items while an additional 6 items have 

been slightly modified. 

The Manifest Hostility scale (HOS) developed by Wiggins 

(1966) is a 25-item index (27 items on the MMPI) which 

assesses strong feelings of frustration and anger, the need 

to oppose others and feelings of revenge or getting even 

with others. Low scores may reflect a pervasive denial and 

inhibition of aggression (Caldwell, 1988). The current HOS 

scale includes five re-written items and little pertinent 

literature is available for this scale. 

All 50 items of the original Hostility scale (Ho) 

developed by Cook and Medley (1954) were retained on the 

MMPI-2, although eight questions have been modified 
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slightly. This scale, originally designed to differentiate 

teachers who were able to establish good rapport with their 

students from those who were not, has been utilized rather 

extensively within the medical literature, particularly 

regarding coronary heart disease. Smith and Frohm 

(1985) suggested the Ho scale possesses adequate convergent 

and discriminitive validity. While the data are far from 

conclusive, high scores on Ho have been shown to be related 

to the development of atherosclerosis and hypertension 

(Caldwell, 1988). Endorsement of items comprising the Ho 

scale suggests an individual who is: resentful, cynical, 

easily bothered, and inclined to perceive others as 

exploitative and manipulative. Some evidence suggested that 

the interpersonal conflict implicit in this description, 

i.e., poor quality of relationships, deficient social 

network, may be related to the development of physical 

problems (Caldwell, 1988). 

Kleiger and Kinsman (1980) developed an MMPI scale, the 

Alexithymia scale (ALX), based largely on the observations 

of Nemiah and Sifneos who have used the term to describe a 

group of patients characterized by severe difficulty with 

the expression of emotion and impoverished fantasy lives. 

The term itself, which literally means "no words for mood" 

has commonly been linked in the literature to several 

patient groups, most prominently with those displaying 

symptoms of a somatic nature, and to a lesser 
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extent, those diagnosed with psychiatric disorders 

(Greenberg & O'Neill, 1988). The theoretical significance 

of alexithymia, according to Postone (1986) lies in its 

potential association with the development of physical 

illness. Awareness of inner feelings and fantasies, and the 

ability to express emotions are necessary functions for 

dealing with interpersonal stress. Further, it has 

been postulated that a lack of these capacities increases 

tension and inhibits the expression of arousal, thereby 

leading to somatic discharge (Postone, 1986). 

Research support for the construct validity of the ALX 

scale can be found in the original article by Kleiger and 

Kinsman (1980). When utilizing a cutoff score of 14, these 

authors correctly identified 82% of subjects demonstrating 

alexithymic traits. Additional support for the use of this 

scale, particularly regarding its construct validity, is 

evident in recent works by Greenberg and O'Neill (1988) and 

Mendelson (1982). Support for the use of the ALX scale with 

chronic back pain patients can also be found in a study by 

Kinder and Curtiss (1990), although these investigators 

utilized a short form of the scale. Furthermore, Papciak, 

Feuerstein, Belar, and Pistone (1986-87) suggest that 

alexithymia, as measured by the MMPI, may play a role in 

chronic pain syndromes. Despite some conflicting data 

regarding the psychometric stability and clinical utility of 

the ALX scale (Bagby, Parker, & Taylor, 1991a, 1991b; 
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Federman & Mohns, 1984; Postone, 1986), sufficient support 

does appear to exist regarding continued use of this scale 

in its revised form, including one re-written item, with a 

chronic pain population. 

In addition, the current study will employ an MMPI-2 

scale entitled the Psychological Denial scale (Dn) which is 

an apparently under-utilized subscale of the Hy scale. This 

index, originally developed by Little and Fisher (1958) and 

later revised by Ornduff, Brennen, and Barrett (1987), 

remains virtually intact on the MMPI-2 with the exception of 

four modified items. While Ornduff, Brennan, and Barrett 

(1987) suggested that the Dn scale is questionable from a 

psychometric standpoint, they further discussed that Dn 

elevations may reflect the use of psychological defenses, 

e.g., repression, denial, and interpersonal placating, that 

are consistent with a less than direct expression of 

emotion, including anger. 

Furthermore, a five point, seven item likert type 

treatment compliance scale (0 = not applicable, 4 = 

excellent) was used to measure adherence to the treatment 

program. This instrument was completed by the author at the 

conclusion of treatment or at the time of termination for 

those subjects who dropped out of treatment prematurely. A 

composite score was computed based on an average of scale 

item ratings. 
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Independent Variables. Two separate independent 

variables were selected for use in this study: (1) subject 

sex and (2) subject group, which was comprised of three 

levels—chronic back pain (CBP), migraine headache (MIG), 

and a control group (CON) consisting of patients referred 

for behavioral health treatment without a history of either 

previously mentioned chronic pain condition. For the 

purposes of this study the membership criteria, established 

by the author, for the chronic back pain group (CBP) 

included: (1) presenting problem identified as back pain 

involving the musculoskeletal system, (2) a minimal six 

month duration during which time painful symptoms have been 

present at least 50% of the time, (3) independent diagnosis 

of the condition by a licensed physician or chiropractor, 

(4) complete absence of or minimal presence of headache 

symptoms, which do not meet the criteria for classification 

as migraine headache. 

This investigation also utilized the inclusion and 

exclusion criteria for a migraine headache group (MIG) 

outlined previously by Blanchard et al. (1985) which specify 

the following requirements: (1) at least three of the 

following—headache usually begins on one side of the head 

only, is accompanied by nausea and vomiting, is described as 

throbbing or pulsating, light sensitivity, headache is 

preceded by visual changes, that is, an aura, abnormal 

sensations in the extremities, muscle weakness, or speech 
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difficulty, (2) duration of symptoms for at least six months 

with one or more migraine episodes per month. Additionally, 

an independent diagnosis of the condition by a licensed 

physician was also required. 

Control group subjects (CON), consisted of patients who 

did not meet the inclusion criteria for either of the 

clinical groups. Attempts were made to match members of all 

three groups on relevant demographic variables such as age, 

ethnicity, marital status, educational level, and income 

level. 

Research Questions 

The present study was prompted by the following 

questions: What role, if any, does anger play in the 

development and maintenance of chronic pain? Is there a 

differential impact of anger, depending on how it is 

expressed or not expressed, for chronic back pain versus 

migraine patients? Do chronic pain patients who are able to 

appropriately express their anger remain actively engaged in 

treatment longer than their counterparts who do not? 

Based in part on the literature reviewed above and in 

part on the author's clinical experience with a chronic pain 

population, it was proposed that a lack of acknowledgement 

and expression of anger, resulting in increased levels of 

stress, is closely associated with the formation and 

exacerbation of physical and emotional disorders including 

chronic pain syndromes. In order to examine the validity of 
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this assumption, several research hypotheses, outlined 

below, were developed and empirically tested. 

Research Hypotheses 

(1) Mean scores for the CBP and MIG groups will be 

significantly different on all MMPI-2 measures of anger, in 

the direction of less direct expression of anger, when 

compared to the control group. More specifically, less 

direct expression of anger is defined here as, elevations on 

0-H, Ho, ALX, and Dn, and lower scores on the ANG and HOS 

scales. More specifically, it is predicted that a) the CBP 

group will demonstrate less direct expression of anger 

compared to controls, b) the MIG group will also 

demonstrate less direct expression of anger compared to 

controls and c) the MIG group scores will be significantly 

different, again in the direction of less emotional 

expression versus the CBP group. 

(2) Subjects in both clinical groups who complete 

treatment will demonstrate a more highly developed 

willingness or ability to appropriately express their anger 

as evidenced by elevations on 0-H, Ho, ALX, and Dn, and 

lower scores on ANG and HOS, and higher ratings of treatment 

compliance versus those subjects who terminate treatment 

prematurely. The treatment program is divided into three 

phases; initial/assessment phase, the skill 

building/educational phase, and the consolidation phase. 

Premature termination, therefore, was operationally defined 



40 

as withdrawing from treatment prior to entering the 

consolidation phase. 



CHAPTER II 

METHOD 

Subjects 

Subjects consisted of consecutive admissions to four 

multidisciplinary Behavioral Health programs located in and 

around Dallas, Texas. These programs included the Dallas 

Specialty Hospital, an inpatient facility, and three 

outpatient pain management programs, the Center for 

Psychological Development, Sherman, Texas; the Center for 

Neurologic Diseases; and the Eugene McDermott Center for 

Pain Management. The latter two facilities are affiliated 

with the University of Texas Southwestern Medical Center at 

Dallas. Formal recruitment of subjects continued until each 

research group had approximately 20 female and 20 male 

participants. In addition, a small proportion of subjects 

(see Table 3) who took part in the study were referred for 

treatment through the Worker's Compensation system. These 

subjects were recruited in order to maintain the consecutive 

admissions procedure and to provide a more representative 

sample of individuals who typically seek treatment for 

chronic pain. Research participants were typically referred 

to the various treatment programs by local physicians, who 

often continued to assist in the management of medical 

issues throughout the course of treatment. 

41 
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Table 1 (Appendix C) provides a breakdown of subjects 

by treatment program and, based on an examination of this 

information it is clear that the various chronic pain 

conditions are not uniformly represented across treatment 

programs. This situation raises the possibility that 

significant differences exist between these programs, in 

terms of the type of patient referrals. The primary focus of 

the present study, however, was to investigate the clinical 

utility of MMPI-2 scales associated with anger, as opposed 

to examining potential differnences in treatment programs. 

In addition, although the individual treatment programs also 

differed somewhat in terms of treatment philosophies and 

specific therapeutic interventions, there also appeared to 

be numerous similarities between programs. For example, 

each program utilized a multidisciplinary approach to 

treatment including contributions from various disciplines 

such as medicine, psychology, nursing, occupational and 

physical therapy, clinical nutrition, and social work. In 

addition, individualized treatment plans were developed for 

each patient, and were updated and revised as necessary at 

regularly scheduled intervals. Furthermore, primary 

therapists were assigned to each patient in order to ensure 

comprehensive and quality care was provided throughout the 

duration of treatment. 

Control subjects were also recruited from the 

population of consecutive admissions to these Behavioral 
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Health programs who did not meet the inclusion criteria for 

either clinical group. Thus, subjects referred for a 

variety of additional stress related conditions, for 

example, essential hypertension (n = 18), raynaud's disease 

(21 - 3), bruxism (n = 3) , lower extremity pain (n = 7) , TMJ 

(n = 3) or those who were simply in need of stress 

management services, (n = 6), without a history of chronic 

pain, served as a comparison group. 

Additional MMPI-2 exclusion criteria, based on 

recommendations provided by Butcher, Graham, Dahlstrom, & 

Bowman (1990) regarding the determination of profile 

validity, were utilized in this study, including: 1) records 

with 30 or more cannot say (?) responses, 2) records with a 

raw score of 30 or greater on the F scale, and 3) records 

with an Fb score of 25 or greater. Any record meeting one 

or more of these criteria was excluded from the study. A 

total of seven records were excluded from final statistical 

analyses based on these criteria. 

Instruments 

Within the first two days after initiating treatment 

all subjects completed a Minnesota Multiphasic Personality 

Inventory-2 (MMPI-2)in addition to a demographic data sheet 

with items pertaining to age, marital status, educational 

level, and yearly income (see Appendix A). For at least two 

weeks prior to initiating treatment, a majority of patients 

were asked to keep a diary describing the frequency and 
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intensity of current symptoms. This procedure is purported 

to minimize the potential influence of subject expectancy 

regarding treatment efficacy (Keller & Butcher, 1991). At 

the end of their participation in treatment, whether they 

completed the formal treatment program or terminated 

treatment prematurely, patients' level of treatment 

compliance was rated on several criteria (see Appendix B). 

All ratings were made by the author and were based 

exclusively on a review of treatment records. 

Procedure 

All MMPI-2 profiles were hand scored with validity, 

clinical, and dependent measure scales being scored twice to 

ensure accuracy. A raw score, equivalent to the total number 

of items endorsed in the scored direction, was calculated 

for each subject on all dependent measures. In the case of 

the treatment compliance ratings, a single composite score 

was calculated for each subject based on an average of 

individual ratings. Subsequent statistical analyses 

utilized these raw scores. The decision to use raw scores 

as opposed to T scores was based primarily on two factors. 

First, conversion tables used to convert raw scores to 

uniform T scores were available for only three of the six 

MMPI dependent measures. Second, in an article outlining 

methodological problems in MMPI research, Butcher and 

Tellegen (1978) suggest that raw scores are preferable to T 

scores for research computations. 
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Subjects within each clinical group who terminated 

treatment prematurely were compared against subjects who 

completed the treatment program, in order to determine if 

there was a relationship between the expression of anger and 

treatment compliance. Comparisons were made based on mean 

scores for each dependent measure from the MMPI-2. In the 

case of the treatment compliance ratings, a single composite 

score was calculated based on an average of individual 

ratings. Specifically, it was hypothesized that subjects 

who experienced more difficulty with the direct and 

appropriate expression of anger would be more likely to drop 

out of treatment prematurely than their counterparts whose 

level of affective expression was more highly developed. 

Data Analysis 

Initially, descriptive statistics were calculated for 

all three research groups. In addition, potential group 

differences among the continuous demographic variables, age, 

income, and education, were analyzed via one-way Analysis of 

variance. Subsequently, a 2 (female/male) x 3 

(control/migraine/chronic back pain) multivariate analysis 

of covariance, with age as the covariate was performed to 

determine the significance of overall group differences at 

an alpha level of .05. This age-covariate procedure was 

utilized based on the belief that subjects' who were older 

and thus had potentially experienced a chronic pain 

condition for an extended period of time, e.g., 15-20 years, 
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may produce scores discrepant from younger chronic pain 

subjects. Without initially controlling for age, it would 

have been difficult to attribute any potential discrepancies 

in the dependent measures to actual differences between 

research groups. Follow-up univariate analyses and post hoc 

testing were then conducted to obtain more specific 

information regarding the nature of the predicted 

differences between research groups. 

In order to test the second research hypothesis, a 2 

(migraine/chronic back pain) x 2 (completed treatment/ 

terminated treatment prematurely) multivariate analysis of 

variance was carried out in order to assess significant 

differences between subjects who completed formal treatment 

versus those who terminated treatment prematurely, based on 

a significance level of p <.05. This procedure was followed 

by univariate analyses to further investigate potential 

differences between group means. 

A summary of information regarding patient treatment 

participation is presented in Table 2 (Appendix C). Few 

inter-group differences appear to exist in terms of the 

relative number of patients who completed formal treeatment, 

which was 80% of the overall sample. When examining within 

group differences, however, a slightly higher proportion of 

males in both the control and migraine groups, and 

subsequently males overall, tended to terminate treatment 

prematurely more often than their female counterparts, 
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(i.e., 12.5% of males vs. 7.5% of females in the overall 

sample). Because the number of subjects who terminated 

treatment prematurely was quite small in comparison to the 

number of subjects who completed treatment, results of these 

analyses, which will be presented in the next section, 

should be viewed with caution. 



CHAPTER IV 

RESULTS 

Demographic data for the control and clinical groups 

are provided in Table 3 (Appendix C). Few apparent 

differences between the groups are readily identifiable 

(e.g., slightly better ethnic representation in the control 

and migraine groups, slightly more worker's compensation 

clients in the chronic back pain group). In general, 

subjects were relatively similar in most respects. More 

specifically, a majority of subjects were Caucasian, 

married, and had a yearly income in the $20-$50,000 dollar 

range. 

Information regarding the age, income, and educational 

level of research subjects is presented in Tables 4 and 5 

(Appendix C). With regard to age, while no apparent 

differences were noted within the chronic back pain group 

there is approximately a four-year difference between 

females and males in the remaining groups. In the control 

group males were older, while the reverse was true for 

members of the migraine group. In terms of educational 

level, again little apparent discrepancy is found within the 

chronic back pain group, while modest differences in 

education exist within the remaining groups. 
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In order to assess potential differences between groups 

on these demographic variables in a more systematic fashion, 

F tests were employed for the continuous variables. No 

significant differences were found (see Table 5, Appendix C) 

for the variables in question, based on the oneway ANOVA's. 

This finding suggests that despite observed discrepancies, 

subjects do not differ to a significant degree on these 

variables. 

MMPI dependent measures were then analyzed by means of 

a 2 (female/male) x 3 (control/migraine/chronic back pain) 

multivariate analysis of covariance, with age serving as the 

covariate. Descriptive data for these measures are reported 

for female and male subjects, and for the total sample in 

Tables 6, 7, and 8 (Appendix C), respectively. With the use 

of Wilks' lambda criterion, a critical value which 

represents the overall or omnibus F statistic, the combined 

dependent variables were not significant with regard to the 

covariate age, approximate F(6, 108) = 1.28, p > .071. (To 

investigate more specifically the power of the covariate to 

adjust the dependent variables, multiple regressions were 

run for each measure with age statistically controlled for, 

only the ANG scale was different for the different groups, 

as listed in Table 9 (Appendix C). The beta value of -.197 

was significantly different from zero, with t(113) = -2.14, 

E < .01.) 
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In order to provide a clearer description of the 

potential differences between research groups, differences 

that may have been obscured by the Mancova where age served 

as a covariate, a subsequent 2 (gender) x 3 (condition) 

Manova was conducted. Results of these multivariate analyses 

included, a significant gender x condition interaction F(12, 

218) = 8.80, p > .001. This result reflected a moderately 

strong association between the interaction of gender and 

condition and the combined dependent variables, n = .55. 

Significant main effects were also obtained for condition 

F(12, 218) = 16.89, p > .001, and for gender F(6, 109) = 

12.05, p > .001. A strong association was evident between 

the dependent measures and research condition, n = .73, 

while the association was less substantial, n = .40, between 

gender and the measures of anger. 

The interaction effects of subject gender and research 

condition on the dependent measures were then investigated 

by means of univariate analyses. Results of these analyses 

are provided in Table 11 (Appendix C), where significant 

differences were found on the Dn and ALX scales. Main 

effects for gender were also assessed by means of univariate 

analyses. In terms of subject gender, three scales yielded 

significant results including the Ho, HOS and ALX scales. 

Female subjects obtained higher scores in all three 

instances, indicating that no significant differences 

between groups were found on the remaining scales. 
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With regard to condition, significant differences were 

found to exist between groups for all MMPI measures (see 

Table 11, Appendix C). Based on post hoc comparisons, 

utilizing the Scheffe technique with a significance level of 

.01, the following results were obtained. As predicted, 

migraine patients scored significantly lower on the ANG 

scale when compared to the control group, suggesting that 

the migraine group experiences more difficulty with the 

direct expression of anger. This scale did not, however, 

differentiate between CBP and MIG groups. 

The 0-H measure effectively discriminated between two 

of the three research groups. Again, as predicted, CBP 

scores were lower than migraine scores for this measure. In 

contrast, control group 0-H scores were higher than CBP 

scores for this variable, a finding which is directly 

opposite to the predicted result. Potential explanations 

for this unexpected finding will be examined in the 

discussion section. 

Both the HOS and Dn scales successfully differentiated 

the CBP from the migraine group, with the lower HOS scores 

indicating less direct expression of anger, and higher Dn 

scores also indicating less direct expression of anger. No 

significant differences between groups were obtained on 

either the Ho scale, or, as previously mentioned, the ALX 

scale. 
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In summary, with regard to the initial research 

hypothesis, three of the six MMPI measures—0-H, HOS, and 

Dn—predicted to discriminate between the CBP and migraine 

groups were significant. Reliable differences were also 

noted on the ANG scale between the control and migraine 

groups, and on the 0-H scale between control and CBP groups, 

although this latter finding was directly opposite from the 

hypothesized relationship. 

In order to test the second research hypothesis, a 2 

(migraine/chronic back pain) x 2 (completed treatment/ 

terminated treatment prematurely) multivariate analysis of 

variance was performed on the six MMPI measures and the 

composite treatment compliance rating score. With the use 

of Wilks' lambda criterion, the combined dependent variables 

were significant for group, F(7, 70) = 2.48, p < .025, and 

condition, F(7, 70) = 11.00, p < .001, but not group by 

condition interaction, F(7, 70) = .775, p < .61. 

Follow up univariate analyses are presented in Table 11 

(Appendix C). Contrary to earlier predictions, only the 

treatment compliance score was found to be significantly 

different for those who completed treatment as compared to 

subjects who terminated treatment prematurely. This 

finding, however, is as would be expected. In addition, as 

in the previous analysis, three of the MMPI measures, O-H, 

HOS, and Dn, clearly differentiated between the CBP and 

migraine groups. With regard to the O-H and Dn scales, the 
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MIG group scored significantly higher than the CBP group, 

suggesting less direct expression of anger. On the HOS 

scale, however, the MIG group's mean results were 

significantly lower than the CBP group. As predicted, this 

finding also indicates the MIG group demonstrated less 

direct expression of anger than the CBP group. 



CHAPTER IV 

DISCUSSION 

While the potential association between anger and a 

variety of physical and emotional disorders, e.g., essential 

hypertension, depression, is well documented (Love & Peck, 

1987; Riley et al., 1989; Miller & Kraus, 1990; Keller & 

Butcher, 1991) the body of literature investigating the 

relationship between anger and chronic pain is less well 

established. Perhaps as a consequence of the growing 

interest in Behavioral Medicine within the last decade, 

however, studies examining these issues appear to be on the 

rise and the current investigation is one such example. 

As stated previously, the primary purpose of this work 

was to assess the discriminative utility of several MMPI-2 

derived scales associated with the construct of anger, when 

applied to a chronic pain population. A secondary line of 

inquiry focused on potential differences regarding the 

expression of anger between chronic pain patients who 

completed treatment versus those who terminated treatment 

prematurely. Based on the data analyses, several 

significant findings emerged which may help provide answers 

to these questions. A discussion of these findings and 

their potential clinical relevance is presented in the 

following section. 
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Although not originally hypothesized, an interesting 

result was evident between female and male subjects in terms 

of the Ho, HOS, and ALX scales. Female subjects scored 

significantly higher than their male counterparts on all of 

these measures, although the across gender comparisons 

tended to obscure potential differences between clinical 

groups. This finding contradicts the Sternbach et al. 

(1974) study where men were found to be angrier than women, 

although these researchers utilized a different measure of 

anger. From a clinical perspective, Caldwell (1988) suggests 

that individuals who demonstrate elevations on these scales 

may be characterized as angry and frustrated people who 

utilize significant levels of denial and typically perceive 

others as dishonest, insincere, untrustworthy and lazy. As 

a result, they likely experience difficulty maintaining 

meaningful interpersonal relationships along with adequate 

levels of social support. Regarding this finding, it is 

unclear whether or not these personality traits existed 

premorbidly, or developed in part, as a result of chronic 

pain patients' attempts to cope with an oftentimes 

unsympathetic medical community and families who may offer 

little emotional support. Regardless, the potential 

interpersonal difficulties and subsequent lack of social 

support experienced by female chronic pain patients with 

elevated Ho, HOS, and ALX scores may be an important 

contributing factor to the maintenance of chronic pain among 
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this group of women. In terms of treatment recommendations, 

it may be helpful to consider the addition of a social or 

interpersonal skills component to the overall treatment 

regimen for women who exhibit these particular MMPI-2 

elevations. 

Perhaps the most salient results of this investigation, 

however, are found in terms of the demonstrated ability of 

the 0-H, HOS and Dn scales to differentiate the CBP and MIG 

groups. When considered collectively, these findings 

generally suggest that migraine sufferers, compared to the 

CBP group, experienced higher levels of anger and 

frustration and were more apt to inhibit aggressive impulses 

as well as utilize higher levels of denial and repression. 

Due to the unavailability of T score conversion tables for 

the HOS and Dn scales, it is difficult to provide more 

specific clinical descriptions for these scales. However, 

in a related finding, MIG group members obtained lower 

scores on the ANG scale when compared against their control 

group counterparts, again suggesting difficulty with the 

acknowledgement and direct expression of anger. Research 

support for this finding can be found in numerous studies 

(Grothgar & Scholz, 1987; Harrison, 1975; Williams et al., 

1986) which have proposed a significant link between anger 

expression and migraine symptoms. Based on these findings, 

those who are deficient in terms of their ability to 

adequately express anger may be much more likely to develop 



57 

a migraine condition, and perhaps a variety of other 

physical and emotional problems, than those who demonstrate 

an ability to express these feelings. From a treatment 

perspective, these results suggest that additional 

therapeutic interventions, for example, anger management, 

assertiveness training, may need to be considered, 

particularly for individuals experiencing migraine 

conditions. 

Before moving ahead, several additional comments 

regarding the previously mentioned findings appear 

warranted. First, although the MIG group was found to 

experience greater difficulty than CBP subjects in terms of 

the direct expression of anger, based on several MMPI-2 

measures, these results tell us relatively little about the 

potential role that anger plays in the development and/or 

maintenance of chronic back pain. In a review of the 

literature on the MMPI and psychological factors in chronic 

low back pain, Love and Peck (1987) suggest that multiple 

sub-groups, based on MMPI profile patterns, exist within the 

CBP population, and that significant differences are evident 

in terms of affective expression. Second, it is interesting 

to note that two of the three scales found to discriminate 

between the CBP and MIG groups are not routinely scored in a 

typical MMPI-2 computerized scoring report, nor do there 

appear to be templates available that would allow for 

convenient hand scoring of these scales. 
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An additional significant result that requires further 

clarification is evident on the 0-H scale where, contrary to 

the original prediction, members of the CON group scored 

significantly higher than CBP subjects. One potential 

explanation for this finding may be the fact that a wide 

variety of fairly specific chronic pain conditions, e.g., 

Raynaud's disease, bruxism, TMJ, were represented within the 

control condition. Therefore, it seems reasonable to 

propose that considerable individual differences, due to the 

varying nature and course of their chronic pain conditions, 

may have existed between control group members with regard 

to their expression of anger. 

In contrast to the previously mentioned findings, 

several additional research hypotheses were not supported 

based on the obtained results. Initially, the ANG, Ho, and 

ALX scales failed to differentiate between the MIG and CBP 

groups. In addition, all of the MMPI dependent measures, 

with the exception of 0-H scale, did not effectively 

discriminate between the CBP and CON groups. While numerous 

factors, or combinations of factors may have accounted for 

these results, several potential explanations are offered 

below. 

Due to the conservative nature of the Scheffe method, 

along with a stringent significance level (.01), significant 

results may have been sacrificed at the expense of a 

reduction in the probability of Type I errors. A second 
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plausible explanation for the lack of predicted findings 

between the CBP and CON groups is the proposed heterogeneous 

nature of both these groups. As mentioned previously, Love 

and Peck (1987) suggest that reliable sub-groups of chronic 

back pain patients can be identified, a finding which has 

not been duplicated for migraine patients. Furthermore, 

significant individual differences regarding the expression 

of anger may, again, exist among members of the control 

group due to the varying nature of their specific chronic 

pain conditions. An additional factor that may account, in 

part, for the lack of significant findings was the inability 

of the ALX scale to differentiate between research groups. 

Based on this result, the clinical utility of the ALX scale 

with a chronic pain population appears to be very 

questionable. 

Finally, with regard to the latter statistical 

analysis, research subjects who completed treatment were 

rated more highly on the treatment compliance scale. While 

this result appears to be intuitively obvious, the lack of 

additional significant findings is somewhat surprising, 

despite the extremely low number of subjects who terminated 

treatment prematurely. Apparently the total number of 

subjects who failed to complete treatment was insufficient 

to legitimately assess potential group differences due to a 

lack of statistical power. Additional limitations of the 

present investigation are listed below. 
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Limitations of the Present Study 

Perhaps the most obvious limitation of the present 

study is the relatively small number of subjects. While the 

effects of this factor were more apparent in the latter 

statistical analysis, the generalizability of significant 

experimental findings remains limited. An additional 

limitation is evident in terms of the CBP group membership. 

The majority of CBP subjects received treatment at the 

Dallas Specialty Hospital, the only inpatient treatment 

facility. It is possible that these CBP subjects differed 

from the remaining subjects on some salient demographic or 

personality characteristic. Based on comparisons of 

demographic variables that were obtained, however, only 

minor differences in age and education were noted. 

In a similar vein, subjects were not compared on a 

number of additional treatment related variables, e.g., 

number of surgeries, number of physicians/treatment programs 

consulted, past psychiatric history, pain ratings, due to 

the unavailability of this information for many subjects. 

Assessing the potential relationship between these factors 

and the dependent measures may have provided additional 

relevant clinical information. 

Suggestions for Future Research 

The description and measurement of anger in the 

psychological literature has been a difficult task as 

evidenced by the lack of consensus regarding the use of 
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reliable instruments designed to measure this construct. In 

addition to the collection of scales utilized in this study, 

Greene (1991) has introduced a constellation of MMPI-2 

variables, e.g., ANG and CYN scales, he has identified as 

measuring anger. While little information is available 

regarding the psychometric properties of this proposed 

constellation, this appears to be a readily available 

grouping of scales whose relative merit is as yet 

undetermined. 

In contrast to the current study, Riley et al. (1989) 

present a potentially useful alternative when they suggested 

that quantifiable aspects of anger, e.g., frequency, 

intensity and duration, are much more important to 

investigate as opposed to focusing on whether or not anger 

is overtly expressed or internalized. Riley and his 

colleagues (1989), however, were investigating anger using 

non-MMPI measures, and its relationship to depression, 

although depression often co-exists with chronic pain 

(Keller & Butcher, 1991). 

As outlined by Love and Peck (1987), a promising 

approach aimed at differentiating sub-groups of chronic pain 

patients has emerged in the form of profile distinctions or 

cluster typologies. Identifying these sub-groups, 

particularly within a chronic back pain population, may 

yield important information regarding the prediction of 

treatment response. In a similar vein, the work of several 
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researchers (Friedman & Booth-Kewley, 1987; Thomas, 1988) 

has focused on identifying whether or not different 

"disease-prone personalities" exist, i.e., a generic 

disease-prone personality that involves depression, 

anger/hostility, and anxiety. While preliminary results are 

strongest for individuals with coronary heart disease, other 

physical and emotional conditions are also under 

investigation. Individually and in combination, these 

approaches hold great promise in terms of clarifying the 

factors, such as anger, that serve to establish and maintain 

the intriguing and oftentimes resistant phenomenon of 

chronic pain. 

Conclusions 

From this investigation, the discriminative utility of 

several dependent measures, the 0-H, HOS, and Dn scales was 

demonstrated in terms of their ability to differentiate MIG 

and CBP groups. The ANG scale also significantly 

differentiated MIG and CON subjects, while gender 

differences were evident on the Ho and HOS scales. 

Furthermore, the often maligned Alexithymia scale (Federman 

& Mohns, 1984) was not found to effectively discriminate 

between the research groups. 

Given the tremendous obstacles and costs associated 

with the experience and treatment of chronic pain, e.g., 

patient suffering and disability, reduced quality of life, 

economic costs, it seems obvious that continued attempts to 
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identify psychological and emotional factors that contribute 

to the development and maintenance of these conditions is a 

worthwhile pursuit (Miller & Kraus, 1990). The unique 

contribution of this investigation may be found primarily in 

terms of the observed clinical utility of the previously 

mentioned scales to not only differentiate clinical 

subgroups, but to suggest that consideration of additional 

therapeutic interventions, e.g., assertiveness training, 

social and interpersonal skills and anger management, may be 

warranted for some chronic pain patients. Addressing these 

issues in individual or group psychotherapy, as an adjunct 

to more commonly used behavioral, cognitive behavioral and 

biofeedback techniques may represent a useful component to 

multidisciplinary treatment. Prior to implementing such 

strategies, however, the current data suggest that routinely 

scoring the HOS and Dn scale, along with examining relative 

elevations on O-H and ANG, may provide pertinent information 

regarding the experience and expression of anger for 

individual chronic pain patients. 



APPENDIX A 

DEMOGRAPHIC DATA SHEET 
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Demographic Sheet 

CHECK ALL THAT APPLY 

1. SEX Male Female 

2. AGE 

3. EDUCATIONAL LEVEL High School 
Some College 
College Graduate 
Graduate 
Other (Specify_ 

4. ETHNICITY 

5. MARITAL STATUS 

African American 
American Indian 
Asian 
Caucasian 
Mexican American 
Middle Eastern 
Other 

Single 
Married 
Separated 
Divorced 
Widowed 

(Specify_ 

6. PERSONAL INCOME Less than $10,000 
$10,001-$20,000 
$20,001-$30,000 
$30,001-$40,000 
$40,001-$50,000 
$50,001-$75,000 
$75,001-$100,000 
Over $100,000 
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TREATMENT COMPLIANCE FORM 

1. How well does this patient comply with his/her present 
medication regimen? 

0= Not applicable 1= Very Poor 2= Poor 3= Fair 4= Excellent 

2. How well does this patient comply with activity restrictions? 

0= Not applicable 1= Very Poor 2= Poor 3= Fair 4= Excellent 

3. How well does this patient conply with activity prescriptions? 

0= Not applicable 1= Very Poor 2* Poor 3= Fair 4= Excellent 

4. How well does this patient comply with dietary recommendations? 

0= Not applicable 1= Very Poor 2* Poor 3= Fair 4= Excellent 

5. How actively does this patient participate in the therapeutic process? 

0= Not applicable 1= Very Poor 2* Poor 3= Fair 4= Excellent 

6. How much progress does this patient exhibit regarding the demonstration of stress management 
skills? 

0= Not applicable 1= Very Poor 2* Poor 3= Fair 4= Excellent 

7. How well does this patient comply with therapeutic homework assignments? 

0= Not Applicable 2= Very Poor 2= Poor 3= Fair 4= Excellent 

TOTAL SCORE / # OF CATEGORIES = COMPOSITE SCORE 
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Table 1 

Summary of Subject Participation: Bv Treatment Program 

Treatment Program Research Group 

*CBP *MIG *CON Total 

Female Male Female Male Female Male 

Center for 03 03 04 05 06 05 26 
Psychological 
Development 

Dallas Specialty 15 13 00 00 02 01 31 
Hospital 

Center for 02 01 13 14 07 06 43 
Neurologic 
Diseases 

Eugene McDermott 00 03 03 01 05 08 20 
Center for Pain 
Management 

Note. CBP = Chronic Back Pain group? MIG = Migraine group; 

CON = Control Group. 
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Table 2 

Summary of Patient Treatment Participation 

Research Group 

Treatment 
Completed Treatment Terminated 

Females Males Females Males 

Control Group 18 15 2 5 

Migraine Group 17 14 3 6 

Chronic Back Pain 16 16 
Group 

Totals 51 45 09 15 



Table 3 

Summary of Demographic Data 
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VARIABLE 

CONa 

FREQUENCIES 

CBPd MIGC COMBINED 

Gender F M F M F M F M 

Ethnicitv 

African American 02 02 03 02 00 02 05 06 
Caucasian 16 16 16 16 20 16 52 48 
Mexican American 02 02 01 02 00 02 03 06 

Marital Status 

Married 13 17 16 13 16 16 45 46 
Single 04 01 01 04 02 02 07 07 
Divorced 03 02 03 03 02 02 08 07 

Income Level 

Less than $10,000 00 01 00 00 00 02 00 03 
$10-$20,000 01 03 01 01 02 00 04 04 
$20-$30,000 07 07 03 07 06 06 16 20 
$30-$40,000 04 02 08 04 04 05 16 11 
$40-$50,000 03 04 07 03 05 05 15 12 
$50-$75,000 04 02 01 04 '01 01 06 07 
$75-$100,000 01 01 00 01 02 01 03 03 
Over $100,000 00 00 00 00 00 00 00 00 

Worker's 02 01 03 02 00 01 05 04 
Compensation 

aControl Group 

bChronic Back Pain Group 

cMigraine Group 
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Table 4 

Descriptive Data: Subject Age and Educational Level 

Group 
Subject 
Gender N 

Age 
Mean SD 

Educational 
Level 

Mean SD 

Control Female 
Male 

20 39.95 9.28 12.70 2.45 
20 43.85 9.23 13.85 2.56 

Migraine Female 
Male 

20 42.15 9.69 
20 37.85 7.88 

14.55 2.37 
13.05 2.26 

Chronic Back Female 
Pain Male 

20 40.10 7.60 
20 40.35 11.37 

13.30 2.00 
13.45 2.21 
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Table 5 

Summary of Continuous Variables: Oneway Anova's 

*Significance 
Demographic Variable df F of F 

Age (2,117) .462 .631 

Income (2,117) 1.59 .208 

Educational Level (2,117) .982 .378 

* Significance level set at .05. 
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Table 6 

Descriptive Data for the Dependent Measures: Females 

Dependent Measure Research Group 

Chronic Back 
Control Migraine Pain Combined 

Mean SD Mean SD Mean SD Mean SD 

ANGa 7.10 3.27 3.95 3.89 5.65 2 .87 5.57 3.34 

0-Hb 13.65 2.56 13.55 3.28 9.90 2 .10 12.37 2.65 

Ho° 23.50 4.01 21.70 7.15 18.35 4 .76 21.18 5.31 

H0Sd 10.60 2.70 8.90 3.37 13.10 4 .47 10.87 3.51 

Dne 17.70 3.40 17.90 4.23 15.95 3 .36 17.18 3.67 

ALXf 10.05 2.87 10.95 2.33 10.25 2 .07 10.42 2.42 

•Treatment9 2.75 .85 3.00 .86 2.95 1 .05 2.90 .92 
Compliance 

*Not included in the initial Mancova. 
ascores on the Anger scale (ANG) range from 0 - 1 6 
with lower scores indicating less direct expression of anger. 
bscores on the Over-Controlled Hostility (0-H) scale range from 0 - 2 8 
with higher scores indicating less direct expression of anger. 
cscores on the Hostility (Ho) scale range from 0 - 5 0 with lower scores 
indicating less direct expression of anger. 
dscores on the Manifest Hostility (HOS) scale range from 0 - 2 5 with 
lower scores indicating less direct expression of anger. 
escores on the Psychological Denial (Dn) scale range from 0 - 3 0 with 
higher scores indicating less direct expression of anger. 
fscores on the Alexithymia (ALX) scale range from 0 - 2 0 with higher 
scores indicating less direct expression of anger. 
9scores on the Treatment Compliance scale range from 0 - 4 with higher 
scores indicating a greater degree of treatment compliance. 
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Table 7 

Descriptive Data for the Dependent Measures: Males 

Dependent Measure Research Group 

Chronic Back 
Control Migraine Pain Combined 

Mean SD Mean SD Mean SD Mean SD 

ANGa 7.25 4.74 3.35 2.98 6.10 2.93 5.56 3.46 

0-Hb 12.70 3.11 13.75 1.86 9.30 2.05 11.92 2.34 

Ho° 20.65 6.37 14.60 4.55 17.50 6.28 17.58 5.73 

H0Sd 8.10 3.14 6.15 2.74 10.50 4.27 8.25 3.38 

Dne 17.50 4.44 20.20 2.35 11.00 2.59 16.23 3.18 

ALXf 11.10 2.27 11.90 2.00 3.20 1.10 8.73 1.79 

*Treatment9 

Compliance 
2.65 .87 2.65 .81 3.20 1.11 2.83 .93 

*Not included in the initial Manova. 
"scores on the Anger scale (AN6) range from 0 - 1 6 with lower scores 
indicating less direct expression of anger. 
bscores on the Over-Controlled Hostility (0-H) scale range from 0 - 2 8 
with higher scores indicating less direct expression of anger. 
cscores on the Hostility (Ho) scale range from 0 - 5 0 with lower scores 
indicating less direct expression of anger. 
dscores on the Manifest Hostility (HOS) scale range from 0 - 2 5 with 
lower scores indicating less direct expression of anger. 
escores on the Psychological Denial (Dn) scale range from 0 - 3 0 with 
higher scores indicating less direct expression of anger. 
fscores on the Alexithymia (ALX) scale range from 0 - 2 0 with higher 
scores indicating less direct expression of anger. 
9scores on the Treatment Compliance scale range from 0 - 4 with higher 
scores indicating a greater degree of treatment compliance. 
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Table 8 

Descriptive Data for the Dependent Measures: 

Combined Females and Males 

Dependent Measure Research Group 

Control Migraine 
Chronic Back 

Pain 

Mean SD Mean SD Mean SD 

ANGa 7. 17 4. .02 3 .65 3. .44 5 .87 2 .87 

0-Hb 13. 17 2. .85 13 .65 2. .64 9 .60 2 .07 

Hoc 22. 07 5. .45 18 .15 6. .92 17 .93 5 .52 

H0Sd 9. 35 3. .16 7 .53 3. .34 11 .80 4 .51 

Dne 17. 60 3, .91 19 .05 3, .57 13 .48 3 .88 

ALXf 10. 58 2, .61 11 

CO 2. .19 6 .72 3 .93 

•Treatment9 2. 70 .85 2 .82 .84 3 .07 1 .07 
Compliance 

*Not included in the initial Mancova. 
ascores on the Anger scale (ANG) range from 0 - 1 6 with lower scores 
indicating less direct expression of anger. 
bscores on the Over-Controlled Hostility (0-H) scale range from 0 - 2 8 
with higher scores indicating less direct expression of anger. 
cscores on the Hostility (Ho) scale range from 0 - 5 0 with lower scores 
indicating less direct expression of anger. 
dscores on the Manifest Hostility (HOS) scale range from 0 - 2 5 with 
lower scores indicating less direct expression of anger. 
escores on the Psychological Denial (Dn) scale range from 0 - 3 0 with 
higher scores indicating less direct expression of anger. 
fscores on the Alexithymia (ALX) scale range from 0 - 2 0 with higher 
scores indicating less direct expression of anger. 
9scores on the Treatment Compliance scale range from 0 - 4 with higher 
scores indicating a greater degree of treatment compliance. 



77 

Table 9 

Summary of Within Cells Regression Analysis: Univariate F-
tests 

Dependent Measure df F 
Significance of 

F 

Anger (ANG) (1,113) 4.57 .035* 

Over-Controlled 
Hostility (0-H) 

(1,113) .123 .726 

Hostility (Ho) (1,113) .481 .489 

Manifest 
Hostility (HOS) 

(1,113) . 108 .743 

Psychological 
Denial (Dn) 

(1,113) .981 .324 

Alexithymia (ALX) (1,113) .796 .374 

•Denotes significance at e <«05. 
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Table 10 

Univariate Tests of Interaction. Gender.—and Condition 

Effect DV 

Univariate Significance 
df F of F 

Interaction Anger (2,114) .192 

Gender x Over Controlled (2,114) .387 

Condition Hostility 
2.35 Hostility (Ho) (2,114) 2.35 

Hostility (HOS) (2,114) . 260 
Psychological (2,114) 8.32 
Denial 
Alexithymia (2,114) 33.21 

Gender Anger (1,114) .012 
Over Controlled (1,114) .728 
Hostility 

14.35 Hostility (Ho) (1,114) 14.35 
Hostility (HOS) (1,114) 19.78 
Psychological (1,114) 1.02 
Denial 
Alexithymia (1,114) 10.83 

Condition Anger (2,114) 10.15 
Over Controlled (2,114) 25.86 
Hostility 

Hostility (Ho) (2,114) 6.90 
Hostility (HOS) (2,114) 13.64 
Psychological (2,114) 23.29 
Denial 
Alexithymia (2,114) 39.94 

.825 

.680 

.100 

.772 

.001* 

.001* 

.912 

.395 

.001* 

.001* 

.314 

.001* 

.001* 

.001* 

.001* 

.001* 

.001* 

.001* 

* Denotes significance at £ <.01. 
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Table 11 

Univariate Tests of Group and Condition 

Univariate Significance 
Effect DV df F of F 

Group Anger (1,76) .649 .423 
Over Controlled (1,76) .632 .429 
Hostility 
Hostility (Ho) (1,76) .414 .522 
Hostility (HOS) (1,76) .394 .532 
Psychological (1,76) .207 .651 
Denial 
Alexithymia (1,76) .004 .949 
Treatment (1,76) 16.03 .001* 
Compliance 

Condition Anger (1,76) 2.99 .088 
Over Controlled (1,76) 31.79 .001* 
Hostility 
Hostility (Ho) (1,76) .127 .722 
Hostility (HOS) (1,76) 13.39 .001* 
Psychological (1,76) 8.10 .006* 
Denial 
Alexithymia (1,76) .429 .515 
Treatment (1,76) 1.13 .290 
Compliance 

* Denotes significance at p <.01. 
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