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ABSTRACT 

The purpose of the present study was to compare sjmiptomatology evidenced by the 

MMPI-2 clinical scales and profiles of individuals with neurologic damage to the brain 

(NDB) and individuals with an Adjustment Disorder. The study was designed to 

investigate whether the MMPI-2 scales and profiles of individuals with NDB should be 

modified to account for the possible contaminating effect of "neurologic items" contained 

within the instrument's item pool (as espoused by Alfano, et al., 1991; Gass, 1991; 

Hamilton, et al., 1995). In addition, the relationships between demographic variables (age, 

education, marital status, and gender) and level of "emotional distress" conveyed via 

MMPI-2 clinical scale profiles within the NDB sample were examined. 

A retrospective sample was collected of 46 individuals who had been diagnosed with 

NDB and 46 individuals who had been diagnosed with an Adjustment Disorder by 

psychology staff at David Grant Medical Center (DGMC), Travis Air Force Base, 

California during the years 1990-1992. MMPI-2 clinical scales, overall means of the 

clinical scales, and clinical scale profile configurations were compared. 

The Adjustment Disorder sample group demonstrated a slightly greater level of 

sjmiptomatology than did the NDB group, as measured by overall mean MMPI-2 clinical 

scale scores. However, no statistically significant differences were found between the 

NDB group and the Adjustment Disorder group, based on the above-described 

comparisons. In addition, no statistically significant differences were found within the 

NDB group on the four demographic variables, based on level of emotional distress. The 

results of the study provided evidence that applying a modification method to the MMPI-2 

profiles of individuals with NDB, prior to interpretation, may result in an inaccurate 

appraisal of actual symptomatology. 
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CHAPTER 1 

INTRODUCTION 

Chapter 1 includes the background and rationale for the current study. A description 

of the problem, the purpose, and the importance of the study also are provided. The 

research questions and hypotheses are presented and limitations of the study are 

addressed. A list of terms used in the current study is provided at the end of Chapter 1. 

Background Information 

The incidence of head injury varies by the definition used. The number of occurrences 

of head injuries in the United States, over a one year period, has been estimated to range 

between 1,500,000 (Thurman, Branche, & Sniezek, 1998) and 2,000,000 (Kraus & 

McArthur, 1996). Every year, between 70,000 and 90,000 people will have experienced 

brain injuries that affect their abilities to such a degree that a return to a normal lifestyle is 

improbable (National Institutes of Health Consensus Development Panel on Rehabilitation 

of Persons With Traumatic Brain Injury [NIHD], 1999). The trend is toward a steady 

increase in the number of individuals who experience brain injuries significant enough to 

prevent a return to a normal lifestyle (Kraus & Sorenson, 1994; NIHD). The increase in 

the number of individuals who experience brain injuries that are significant enough to 

prevent a return to a normal lifestyle is, primarily, the result of two factors: (a) population 

growth and (b) improved acute medical treatments that enhance the likelihood of survival 

for individuals with a significant brain injury (Colantonio, Dawson, & McLelland, 1998; 

Lezak, 1995). A consequence of the increased number of individuals who survive with a 

significant brain injury is an increased demand for rehabilitation services (NIHD; 

Prigatano, 1992). 
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Psychological Response to Neurologic Damage Involving the Brain 

Emotional distress in individuals with acquired neurologic damage involving the brain 

is well documented as a common response to the injury or disease (Kolb & Whishaw, 

1998; Lezak, 1995; Lishman, 1987; NIHD, 1999; Prigatano, 1992; Satz et al., 1998). The 

probable causes and manifestations of the emotional distress are varied and discussed 

below. 

In persons with neurologic damage, depression has been documented as being the most 

common form of emotional distress (Lezak, 1995). The genesis of this depression is 

commonly attributed to one of two processes: (a) a catastrophic reaction (i.e., an extreme 

and disruptive transient emotional disturbance) to an acute awareness of limitations; or (b) 

a slowly evolving reaction to the secondary consequences of limitations (e.g., rejection by 

family and/or friends) (Hellawell, Taylor, & Pentland, 1999; Lezak). Other common 

emotional responses to neurologic damage include apathy, anxiety, or irritability, with any 

of a variety of neurotic or psychotic symptoms also being possible (Lishman, 1987). 

Furthermore, at least 25 emotional and motivational disturbances commonly associated 

with neurologic damage to the brain have been identified (Prigatano, 1992). The 25 

emotional and motivational disturbances identified by Prigatano consisted of irritability, 

agitation, belligerence, anger, episodic dyscontrol syndrome, impulsiveness, impatience, 

restlessness, inappropriate social responses, emotional lability, sensitivity to noise or 

distress, anxiety, suspiciousness or mistrust of others, delusions, paranoia, mania or 

manic-like status, aspontaneity, sluggishness, loss of interest m the environment, loss of 

drive or initiative, tiring easily, depression, childishness (self-centered behavior, 

insensitivity to others, giddiness, overtalkativeness, and exuberance/euphoric behavior), 

helplessness, and lack of insight or awareness of behavioral limitations. (For a review of 

the studies associated with each of the 25 disturbances, see Prigatano, 1992.). 
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Many responses described above could be attributed to the psychological reactions 

associated with a grief process (Persinger, 1993). In many cases, individuals with 

acquired neurologic damage will have lost significant physical and/or cognitive abilities. 

They may have experienced a change in physical appearance. Often, changes occur in 

their roles within the family, social and vocational milieus (Kreutzer, Marwitz, Seel, & 

Serio, 1996). Moreover, the result of neurologic damage can often leave individuals with 

the most existential loss of all - a change in personality or sense of self (Cripe, 1997; 

Persinger). With such substantial changes, a grieMoss reaction may occur (Persinger). 

Conversely, the possibility exists that the responses that are often attributed to 

emotional fimction actually may be caused, exclusively, by damage to brain structures that 

control emotion (Aloia, Long, & Allen, 1995; Stuss, Gow, &. Hetherington, 1992). In 

order to understand emotional response to neurologic damage, knowledge of 

neuroanatomical correlates is necessary. 

Unlike the motor and sensory systems of the brain, conclusive evidence does not exist 

with respect to the roles specific brain structures play in the production of emotions 

(Derryberry & Tucker, 1992; Soares & Mann, 1997). Early in the 20th century, the limbic 

system was assumed to be the center of emotion (Papez, 1937). However, this theory did 

not include reference to any contribution from the cerebral cortex. The limbic system 

theory became obsolete when fiarther research revealed the importance of the cerebral 

cortex in the production of emotion (Angevine & Cottman, 1981). The current belief is 

that the limbic system does provide mediation of emotional behavior, but that it is not the 

sole structure of emotion (Lezak, 1995; Trimble, Mendez, & Cummings, 1997). 

Furthermore, lateralized and regionalized control of brain fimction involved in emotional 

processes appear to exist (Borod, 1992; Kolb «& Whishaw, 1998; Stuss, Gow, &. 

Hetherington, 1992). The right hemisphere of the brain appears to exert more influence 
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on the control of emotion than does the left hemisphere (Borod). Frontal and medial 

temporal regions appear to exert more influence on the control of emotion than do other 

regions of the brain (Kolb & Whishaw; Stuss et al.). 

In accordance with present knowledge about brain functioning, a truly "organic" 

emotional response is more likely to occur in someone who has had damage to limbic, 

right hemisphere, frontal and/or medial temporal regions of the brain. The term, 

"organic", is used here to describe a condition that is strictly a function of damage to brain 

tissue. However, in general, emotional processes cannot be localized to a specific area, 

but are instead highly distributed throughout the brain (Derryberry & Tucker, 1992; 

Soares & Mann, 1997). Moreover, the presentation of emotional symptoms associated 

with neurological damage will vary, depending on various factors including age of the 

individual, etiology of neurological damage, severity of disease or trauma, and premorbid 

personality (Lezak, 1995). 

Applying psychological diagnostic processes, as well as the neuroanatomical principles 

described above, to the emotional response of persons with neurologic damage is often 

complicated by cognitive deficits caused by the neurologic damage (Aloia et al., 1995; 

Satz et al., 1998). Two of the primary types of cognitive deficits that can affect emotional 

response include impaired cognitive appraisal and impaired awareness (Prigatano, 1987). 

Cognitive appraisal can be described as a complex, higher order, process of perceiving 

and interpreting feelings in self and others (Schacter & Singer, 1962). Awareness 

consists of the arousal and attentional dimensions of behavior. In essence, this concept 

consists of the basic awareness of one's self and the stimuli within one's environment. The 

means by which impaired awareness and/or impaired cognitive appraisal may affect 

emotional response is as follows. If mechanisms of awareness are impaired, the individual 

may be unable to identify his or her behavioral deficits (Sherer et al., 1998). 
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Consequently, subjective emotional distress might be minimal despite behavioral deficits 

that are obvious to others (Prigatano, 1987). On the other hand, if awareness is not 

affected and no behavioral deficits exist, but higher order functions are impaired, 

inaccurate cognitive appraisals may result in misinterpretations that cause mental 

confijsion. Consequently, emotional distress can be quite pronounced despite no 

behavioral deficits. Moreover, the combination of different degrees of damage to various 

brain structures may produce a myriad of different types and levels of cognitive^ehavioral 

deficit and emotional distress (Lezak, 1995). The plethora of possible behavioral 

variations of neurologic damage sequela was emphasized by Lezak as follows, "Few 

symptoms distinguish the behavior of persons suffering a chronic brain damage of adult 

onset with sufficient regularity to be considered characteristic." (p. 284). 

Neuropsychological Rehabilitation and Psychological Response 

In the earlier years of neuropsychological rehabilitation, the neuropsychologist was 

utilized primarily as a diagnostician who helped assess damage to various brain structures 

(Trexler, 1987). In this capacity, his or her value was in the diagnosis of brain damage 

and localization of brain lesion(s). However the advent of new imaging techniques 

(Computerized Axial Tomography (CT) and, especially. Magnetic Resonance Imaging 

(MRI)) made neuropsychological assessment less important in the gross diagnostic 

discrimination of organic versus fiinctional disorders than it once was (Caplan, 1982). 

Nevertheless, as the need for neuropsychologically-based diagnostic discrimination has 

decreased, the awareness of the effect of psychological deficits and the need for 

psychological investigation of neurologic damage has increased (Lezak, 1995). 

Recognition of the adverse impact of psychological and psychosocial impairments on 

rehabilitation outcomes currently exists (Kreutzer et al., 1996; Ruffolo, Friedland, 

Dawson, Colantonio, & Lindsay, 1999; Sherer et al., 1998). Evidence of the magnitude of 
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the adverse impact of psychological and psychosocial impairments on rehabilitation 

outcomes is found in research that has documented that psychological impairment tends to 

outweigh physical disability in adverse effect upon the resumption of occupational, leisure, 

and social activities (Fahy, Irving, & Millac, 1967; Lezak, 1987; McKinlay, Brooks, Bond, 

Martinage, & Marshall, 1981; McLean, Temkin, Dikmen, & Wyler, 1983; NIHD, 1999; 

Satz et al., 1998; Weddell, Oddy, & Jenkins, 1980). One result of the recognized impact 

of psychological impairment and the decreased need for neuropsychologically-based 

diagnostic discrimination of organic versus functional disorders has been a change in the 

role of the neuropsychologist. Currently, the neuropsychologist not only assesses 

cognitive/functional abilities and deficits, but also concentrates on identifying and treating 

residual psychological difBculties (Cripe, 1997; Prigatano, 1992). The result is that an 

important part of the neuropsychologist's task in facilitating an individual's rehabilitation is 

to assess his or her unique response, residual abilities and deficits, and psychological 

resources (Cripe; Prigatano). 

Statement of the Problem 

Eflfective personality assessment methods and psychotherapeutic intervention 

techniques are greatly needed for the rehabilitation of persons with neurologic damage 

involving the brain (e.g., head trauma, epilepsy, tumors, cerebrovascular malformations, or 

degenerative disorders of the brain) (Cripe, 1999; Prigatano, 1992). Within the field of 

neuropsychological rehabilitation, the cognitive fimctions have received much more 

attention than the emotional sequelae of neurologic damage (Lezak, 1995). Consequently, 

for persons with neurologic damage involving the brain, the scientific study of emotional 

sequelae and changes in personality lags far behind the study of cognitive functions 

(Borod, 1992; Kolb & Whishaw, 1998; Satz et al., 1998). Furthermore, a pressing need 
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exists for refined methods of evaluating emotional sequelae associated with neurologic 

damage (Borod; Cripe, 1997; Prigatano, 1992). 

One instrument utilized in assessing psychological difiBculties associated with 

neurologic damage is the Minnesota Multiphasic Personality Inventory (MMPI/MMPI-2). 

The MMPI-2, and its predecessor, the MMPI, have been used extensively to assess 

self-reported symptomatology in various populations. (For the purposes of the current 

study, the terms MMPI and MMPI-2 can be used interchangeably, unless otherwise 

noted.) The MMPI has been the most widely researched and m-ost frequently used clinical 

assessment instrument administered by psychologists in the United States (Butcher, 1990). 

Furthermore, the MMPI has been described as the most widely used objective instrument 

involved in assessing the psychological functioning of persons with brain injuries (Wooten, 

1983). However, controversy exists regarding the validity of the MMPI with a 

neurologically damaged population (Aloia et al., 1995; Hamilton, Finlayson, & Alfano, 

1995). 

In effect, a major question relates to what factors are being measured by the MMPI; 

the psychological response to injury and loss, the organic consequences of an injured 

brain, or both. Several items within the MMPI refer to symptoms that are associated with 

neurologic damage. For example, item number 273 of the MMPI-2 states, "I have 

numbness in one or more regions of my skin". This, as well as other items, could be 

honestly and accurately endorsed by an individual with neurologic damage, due to his or 

her neurological symptomatology. The result, however, is an increased T-score on one or 

more MMPI scales, indicating increased psychological pathology. Therefore, the validity 

or accuracy of the resulting MMPI is questionable due to possible artificial elevations of 

the clinical scales caused by honest responses to organic consequences. 
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Purpose of the Study 

Surprisingly, minimum eflfort has been directed at analyzing the validity of MMPI-2 

results in a population of individuals with neurologic damage to the brain (NDB), other 

than by deletion of neurologic items (e.g., Alfano, Finlayson, Steams, & MacLennan, 

1991; Cripe, 1996; Gass, 1991; Hamilton et al., 1995; van Balen, de Mey, & van Limbeek, 

1999). The purpose of the current study was to compare symptomatology evidenced by 

the MMPI-2 clinical scales and profiles of individuals with neurologic damage to the brain 

(NDB) and symptomatology evidenced by the MMPI-2 clim'cal scales and profiles of 

individuals diagnosed with an Adjustment Disorder (AD) in order to explore the accuracy 

of the MMPI in measuring emotional distress in a population of individuals with NDB. 

The purpose of the present study is similar to that espoused by researchers who have 

studied the effect of neurologic item content on MMPI scales. However, a unique aspect 

of the current study is that elevated MMPI scales were not assumed to be the result of 

neurologic content, or of psychological impairment. The design of this study allowed for 

a determination of MMPI-measured emotional distress that could be attributed to the 

consequences of neurological damage. The design rationale is described below. 

The challenge was to attempt to discern useful information regarding what the 

MMPI-2 is measuring in a neurologically damaged population, without altering the 

instrument itself. Pertinent information was identified during the current study by 

comparing the unaltered MMPI-2 profiles of individuals making adjustments to life with 

neurologic damage and an Adjustment Disorder group of individuals who were 

experiencing emotional distress due to other types of life adjustments. The latter group 

was identified by the definition and description of symptoms provided in the Diagnostic 

and Statistical Manual of Mental Disorders, Fourth Edition (DSM-FV). Examination of 

the DSM-FV Adjustment Disorder symptom constellation reveals a striking resemblance to 
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the psychological responses demonstrated by individuals who have experienced NDB. 

Therefore, by making a comparison of the MMPI-2 profiles of the AD and NDB groups, 

any identified difference in MMPI-2 profiles was hypothesized to be attributable to the 

consequences of the neurologic damage, unless the two populations were, by definition, 

different. Members of each group had, by definition, experienced an event that caused 

loss of fiinction. Because only the NDB group had experienced neurologic damage, the 

profiles of the comparison group provided a reference level of MMPI-measured emotional 

distress resulting from adjustment difiSculties. 

The conceptual approach utilized in the current study is somewhat similar to the 

approach taken by many researchers, such as Watson (1984), who engaged in MMPI 

diagnostic classification studies. However, whereas Watson's research was focused on 

gross diagnostic discrimination, the current study's focus is on the goal of identifying what 

is being measured by the MMPI clinical scales - the psychological response to injuiy and 

loss, the organic consequences of an injured brain, or both. 

Significance of the Study 

Emotional distress in individuals with acquired neurologic damage involving the brain 

is well-documented as a common response to the injury or disease (Kolb & Whishaw, 

1998; Lezak, 1995; Lishman, 1987; NIHD, 1999; Prigatano, 1992; Satz et al., 1998). The 

various etiologies and severity levels of NDB can produce a myriad of different types and 

levels of emotional distress (Lezak, 1995; Prigatano, 1992). 

Evidence of the adverse impact of psychological and psychosocial impairments on 

rehabilitation outcomes of individuals with neurologic damage to the brain (NDB) 

currently exists (Kreutzer et al., 1996; Ruffolo et al., 1999; Sherer et al., 1998). The 

magnitude of psychological and psychosocial impairments has been found to outweigh 

physical disability in the adverse effect upon the resumption of occupational, leisure, and 
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social activities (Fahy, Irving & Millac, 1967; Lezak, 1987; NIHD, 1999; Satz et al., 

1998). Given the above, an accurate measurement of the psychological/psychosocial 

impairment of individuals with NDB would be an important element in the development 

and implementation of realistic neuropsychological rehabilitation goals/services. 

One difiBculty inherent in treating individuals with residual psychological difficulties 

associated with NDB is that current methods of assessing and treating these problems are 

not well-developed (Cripe, 1997; Kreutzer et al., 1996). The MMPI has been described as 

the most widely used objective instrument involved in assessing the psychological 

functioning of persons with brain injuries (Wooten, 1983). However, several researchers 

have reported that the MMPI-2 profiles of individuals with NDB should be modified to 

account for the possible contaminating effect of "neurologic items" contained within the 

instrument's item pool (Alfano et al., 1991; Cripe, 1996; Gass, 1991; Hamilton et al., 

1995; van Balen et al., 1999). The result of modifications to account for the possible 

contaminating effect of neurologic items is to decrease the level of symptomatology that 

might otherwise be interpreted fi^om a review of the MMPI-2 profiles. Consequently, if a 

practitioner used a modification technique that attenuated MMPI-2 scale elevations, he or 

she might ignore the severity of symptoms actually experienced by the individual with 

neurologic damage to the brain. In summary, the danger is that, given the widespread use 

of the MMPI among treatment providers, some practitioners may utilize a scoring 

modification technique prior to empirical evidence of its validity, thereby interpreting a 

lesser (and less accurate) level of symptomatology than would be interpreted fi^om 

standard scoring procedures. 

The current study is expected to contribute to the body of knowledge regarding the 

validity and usefiilness of MMPI-2 information with a population of individuals with 

neurologic damage involving the brain. Although the MMPI-2 profiles of individuals with 
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neurologic damage may be skewed by honest responses to neurologic items, no research 

has been found that has demonstrated that the profile patterns of individuals with 

neurologic damage might not accurately reflect the effects of a psychological response. 

That is not to say that purely organic factors do not play a part in the individual's 

psychological response to neurologic damage. However, no research has demonstrated 

that the psychological pathology measured by the MMPI-2 is not reflective of an accurate 

measure of the psychological response. Existing research has documented only that the 

MMPI-2 profiles of this population are consistently elevated when compared to the 

general population (Cripe, 1999), and interpreted as reflecting psychological pathology. 

The current study attempted to investigate the potential (in)accuracy of MMPI 

"neurologic item" scoring modifications, espoused most prominently by Gass (1991), by 

comparison of the unaltered MMPI-2 profiles of individuals with NDB and the unaltered 

MMPI-2 profiles of individuals diagnosed with an Adjustment Disorder. 

Research Questions 

The current study was designed to compare the MMPI-2 clinical scales and profiles of 

individuals with NDB to the MMPI-2 clinical scales and profiles of individuals diagnosed 

with an Adjustment Disorder. The study also was designed to assess the effect of 

demographic variables on the MMPI-2 clinical scales and profiles within the NDB sample. 

The major research questions were: (a) Will the MMPI-2 clinical scales and profiles of 

individuals with NDB be significantly different fi-om the MMPI-2 clinical scales and 

profiles of individuals diagnosed with an Adjustment Disorder; and (b) if a significant 

difference exists between the two experimental groups' MMPI-2 clinical scales and 

profiles, will the significant differences be in a direction indicative of greater 

symptomatology within the NDB sample? Since a number of demographic variables 

within NDB sample populations have been shown to correlate with MMPI-2 clinical scales 
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and profiles (Alfano et al., 1991; Atteberry-Bennett et al., 1986; O'Hara, 1988), several of 

these variables also were assessed. Specifically, the relationships between gender and 

MMPI-2 profiles, education and MMPI-2 profiles, age and MMPI-2 profiles, and marital 

status and MMPI-2 profiles were examined. 

Hypotheses 

The hypotheses for this study may be stated as follows; 

1. Persons with neurologic damage involving the brain and persons with a 

diagnosis of Adjustment Disorder and no diagnosis of neurologic damage will 

demonstrate similar levels of emotional distress, as measured by the overall 

mean of the eight MMPI-2 clinical scales (scales I, 2, 3, 4, 6, 7, 8, and 9). 

2 Persons with neurologic damage involving the brain and persons with a 

diagnosis of Adjustment Disorder and no diagnosis of neurologic damage will 

demonstrate similar symptomatology, as evidenced by the similar fi-equency 

of MMPI-2 two-scale code types consisting of scales 1, 2, and 3. 

3. Persons with neurologic damage involving the brain and persons with a 

diagnosis of Adjustment Disorder and no diagnosis of neurologic damage will 

demonstrate similar symptomatology, as evidenced by similar firequencies 

within the classification method developed by Gilberstadt and Farkas (1961). 

4. Within the neurologic damage sample, demographic variables will have an 

interaction effect upon the level of emotional distress evidenced by the mean 

profile elevation of the eight MMPI-2 clinical scales. The specific 

relationships are hypothesized as follows; 

A. Age will show an inverse relationship to the measured emotional distress. 

Older individuals will show less disturbance than younger individuals, as 

measured by the mean of the eight MMPI-2 clinical scales. 
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B. Level of education will show an inverse relationship to the measured 

emotional distress. Individuals with more education will show less 

disturbance than individuals with less education, as measured by the 

overall mean of the eight MMPI-2 clinical scales. 

C. Gender differences will exist with respect to levels of emotional distress. 

Males will demonstrate greater levels of distress than females, as 

measured by the overall mean of the eight MMPI-2 clinical scales. 

D. Marital status differences will exist with respect to levels of emotional 

distress. Single and divorced individuals will demonstrate greater levels 

of distress than married individuals, as measured by the overall mean of 

the eight MMPI-2 clinical scales. 

Limitations of the Study 

The generalizability of the current results is limited by a lack of control for "treatment". 

No classical treatment effect could have taken place because only one measure was taken. 

However, another type of treatment effect, in the form of psychotherapy and/or 

psychopharmacology, may have occurred prior to administration of the MMPI-2. The 

data source for the current study did not consistently include information relevant to 

whether or not individuals had participated in any form of psychotherapeutic and/or 

psychopharmacologic intervention prior to completing the MMPI-2. Therefore, the (lack 

of any) effect of a priori interventions is unknown. Another limitation of the current study 

is related to the lack of information regarding time since injury or diagnosis onset. 

Chronological proximity to the development of neurologic deficits may affect symptom 

presentation. Likewise, chronological proximity could be expected to affect symptom 

severity and MMPI-2 results in a population of individuals with an Adjustment Disorder. 
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Another concern with respect to limitations of the current study is the issue of 

secondary gain. Several of the subjects in the current study were excused from 

responsibilities (e.g., work) and/or received financial benefits contingent on the severity of 

symptoms identified in the then-current evaluation. With these potential rewards in mind, 

the possibility exists that individuals tended to intentionally exaggerate their symptoms. 

Furthermore, although the MMPI-2 validity scales are sensitive to symptom exaggeration, 

a profile would likely not be considered invalid and not be removed fi-om the database in 

the case of more subtle forms of exaggeration. 

Another possible limiting factor in the generalizability of the current study concerns 

pre-existing psychological pathology. Pre-existing psychological pathology was addressed 

within the design of the current study by excluding subjects from the database if they had a 

history of psychiatric disorder that was documented during initial military recruitment 

medical screening or during the 1990-1992 evaluation. However, the possibility exists 

that members of one or both sample groups included individuals who were merely 

undiagnosed or exhibited consistent subclinical levels of traits that skewed the results. 

Two additional concerns relate to the heterogeneous makeup of the neurologic damage 

sample population. Fifteen etiologies were responsible for the neurologic damage 

experienced by the 46 members of this sample group. The possibility exists that NDB 

etiology could be associated with specific types of neurologic deficit and/or emotional 

response. If specific etiologies produce specific neurologic deficit and/or emotional 

response(s), then combining data from a heterogeneous NDB population might obscure 

significant differences inherent to the specific etiologies. 

Another limitation that applies to this study and that is related to the heterogeneous 

makeup of the sample population concerns deficit severity level. No deficit severity level 

was documented for the neurologic damage sample. Omitting the severity factor is 



25 

significant because the emotional response of persons with neurologic damage is often 

complicated by associated cognitive deficits (Aloia et al., 1995; Satz et al., 1998), and 

because the combination of different degrees of damage to various brain structures may 

produce various types and levels of cognitive and behavioral deficits and emotional 

distress (Lezak, 1995). 

A final concern of the current study is related to the limited population base fi'om 

which the subjects were drawn. The subjects within both experimental sample groups 

were either active or retired members of the military, or a dependent of same, who lived 

within one of eight western states. Thus, any characteristics unique to this population may 

have carried over into the current study and, thus, affected the accuracy of conclusions 

regarding a larger population. 



Definition of Terms 

Adjustment Disorder, The development of clinically significant emotional or behavioral 

symptoms (a) in response to an identifiable psychosocial stressor, or stressors, which; (b) 

occurs within three months after onset of the stressor; and which (c) is in excess of what 

would be expected given the nature of the stressor, or is marked by a significant 

impairment in social or occupational fijnctioning. 

Agitation A shaken state of emotions. 

Anger A feeling of wrathful displeasure aroused by a real or supposed wrong. 

Anxiety Distress or uneasiness of mind caused by apprehension of danger or misfortune, 

suspiciousness or mistrust of others. A state of mind or feeling of suspecting someone. 

Aspontaneity. A state of being constrained and acting only with premeditation. 

Belligerence. A state of being aggressively hostile. 

Caudality Referent to the anterior or posterior portion of the brain. 

Cerebrovascular Malformation. An abnormal vessel(s) within the brain that causes 

diminished blood flow, resulting in a reduction of oxygen and glucose supply. 

Childishness. Self-centered behavior, insensitivity to others, giddiness overtalkativeness 

and exuberance/euphoric behavior. 

Degenerative Disorder. Any of a variety of diseases of the nervous system that causes 

specific loss of some region or system in the brain, producing a distinctive behavioral 

syndrome. Examples include Alzheimer's disease, Huntington's Chorea, Parkinson's 

disease, myasthenia gravis, and multiple sclerosis. 

Delusion. A false belief based on incorrect inference about external reality that is firmly 

sustained despite obvious proof to the contrary. 
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Demographic- For tlie purposes of the current study, information relevant to gender, 

marital status, years of education, and age. 

Depression. A condition of general emotional dejection and withdrawal; sadness greater 

and more prolonged than that warranted by any objective reason. 

Emotional Dismrbance/Distress. An interruption of the normal affective state of 

consciousness, in the direction of negative emotions. Within the current study, the 

primary measure of emotional disturbance/distress was the mean of the eight MMPI basic 

clinical scales. 

Emotional Lability Emotional instability characterized by rapid, often exaggerated, 

affective swings. 

Epilepsy. A condition characterized by recurrent seizures of various types associated with 

a disturbance of consciousness. 

Episodic Dyscontrol Syndrome. Behavior marked by abrupt and unexpected acts of 

violence. 

Head trauma. Cerebral insult resulting in direct damage to brain tissue and/or disrupted 

blood supply. 

Helplessness A state of feeling as if one is unable to help oneself; a feeling of weakness 

or dependence. 

High-Point Code. A method of classifying an MMPI-2 profile, specifically denoting the 

basic clinical scale of greatest value beyond a T-score of 65. 

Impatience. An eager desire for relief or change; lack of patience. 

Tmpulsivene.ss Acting with haste, actuated or swayed by emotional or involuntary 

impulses. 

Tnappropriate Social Responses. Behavior outside the societal norm. 

Trritability The state of being readily excited to impatience or anger. 
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T.ack of Tnsight or Awareness of Behavioral T.imitations Poor conscious understanding of 

one's residual behavioral impairments associated with neurologic damage involving the 

brain. 

Laterality. Referent to the left or right hemisphere of the brain. 

Limbic System An anatomically linked circle of structures forming a border around the 

corpus callosum and brainstem and consisting of several bodies of gray matter within the 

temporal lobes; specifically including the hippocampus, amygdala, septal area, 

orbitofrontal cortex, raphe nuclei, tegmental area, hypothalamus, preoptic area, and 

habenula. 

Loss of Drive or Initiative- Absence of an inner urge that stimulates a response. 

Loss of Interest in the Environment. Apathy toward the things, conditions, and influences 

affecting one's existence. 

Mania or Manic-like Status. An abnormally and persistently elevated, expansive, or 

irritable mood. 

Neurologic damage to the brain (NDB). Any head trauma, epilepsy, mmor(s), cerebral 

vascular malformation(s) or degenerative disorder(s) that causes physiological disruption 

of brain function. 

Neurologic item. An MMPI-2 item that contains reference to possible symptoms 

associated with neurologic impairment. 

Neurotic Triad Three clinical scales of the MMPI-2 consisting of scales numbered 1 

(Hypochondriasis), 2 (Depression), and 3 (Hysteria). 

Organic. A term used to refer to impairments exclusively associated with neurologic 

damage to the brain. 

Paranoia. Ideation, of less than delusion proportions, involving suspiciousness or the 

belief that one is being harassed, persecuted, or unfairly treated. 
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Restlessness. A state of being averse to quiet or inaction. 

Sensitivity to Noise or Distress. The state of being easily annoyed by auditory or stressful 

stimuli. 

Sluggishness, A state of having little motion and lacking in energy. 

Tiring Easily. Experiencing a state of fatigue prior to a time that fatigue is normally 

expected. 

Tumor. A mass of new tissue that persists and grows independently; it surrounds tissue 

and has no physiologic use. 

Two-Point Code Type. A method of classifying an MMPI-2 profile, specifically denoting 

the two basic clinical scales that are of greatest value beyond a T-score of 65. 

Validity Scale. An MMPI scale used to identify various test-taking attitudes that might 

invalidate the results that would otherwise be interpreted fi^om the clinical scales. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

In Chapter 2, a review of the h'terature relevant to the current study is discussed. The 

first section provides an overview of the development and content of the MMPI. The 

second section provides a review of the use of the MMPI with a population of individuals 

with neurologic damage. The third section focuses on the MMPI validity studies with the 

same population. The fourth section provides an overview of the comparison group 

diagnostic category. Adjustment Disorder. The fiflih section reviews MMPI validity 

studies with the Adjustment Disorder population. The last section provides a rationale for 

use of specific statistical analyses, based on authorities in the field and on previous MMPI 

research. 

Development of the MMPI 

The MMPI was developed in the early 1940s by Starke Hathaway, Ph.D., and J.C. 

McKinley, M.D., employees of the University Of Minnesota Hospitals (Graham, 1990). 

Their hope was that the MMPI would be a usefiil, group-administered paper-and-pencil 

personality inventory, that would provide a more efiBcient method of arriving at 

appropriate psychodiagnostic labels (Butcher, 1990). However, the MMPI appeared 

during a time in the history of personality testing when the reliability of personality 

inventories was in disrepute (Dahlstrom, 1992). 

The ease with which subjects falsified and distorted their responses was a primary 

reason for personality' inventories' disrepute in the 1930s (Dahlstrom, 1992). 

Furthermore, empirical studies indicated that subjectively keyed responses often were not 

consistent with dififerences actually observed between groups of subjects (Graham, 1990). 

Although not in response to this criticism, Hathaway and McKinley utilized a scale 

development approach that minimized subjects' attempted distortions. Hathaway and 
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McKinley utilized an empirical keying approach in the construction of the various MMPI 

scales (Butcher, 1990; Dahlstrom, 1992; Graham, 1990). 

The empirical keying approach required one to determine, empirically, items that 

dijBferentiated between groups of subjects. This approach differed considerably from a 

standard logical keying approach, in which test items were selected or generated rationally 

according to face validity, with responses keyed according to the subjective judgment of 

the test author. Thus, the empirical kejfing approach constituted something of a reverse 

process. Instead of identifying items that were expected to differentiate among groups, 

groups were identified first. Then the items that differentiated the groups were identified. 

Within the original MMPI standardization, the control sample group consisted of: (a) 

relatives and visitors of patients in the University Of Minnesota Hospitals; (b) recent high 

school graduates attending pre-college conferences; (c) Work Progress Administration 

workers; and (d) medical patients at the University Of Minnesota Hospitals. The second 

major group consisted of psychiatric patients at the University Of Minnesota Hospitals. 

The group of psychiatric patients represented all the major psychiatric categories being 

utilized clinically at the time of test construction in the early 1940s (Graham, 1990). The 

different subgroups of clinical subjects formed were hypochondriasis, depression, hysteria, 

psychopathic deviate, paranoia, psychasthenia, schizophrenia, and hypomania. 

After a decade of clinical use and additional validity studies, the MMPI was found to 

not adequately provide a valid psychodiagnosis of a new patient (Graham, 1990). The 

primary finding was that the clinical scales were not pure measures of the symptom 

syndromes suggested by the scale names. Further research revealed that many of the 

clinical scales of the MMPI were highly intercorrelated, making it unlikely that only a 

single scale would be elevated for an individual. Nevertheless, research revealed that the 

MMPI scales measured something other than error variance. Furthermore, by the 1960s, 
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practicing clinicians tended to place less emphasis on diagnostic labels per se, and the 

personality and behavioral information provided by the MMPI was found to be of some 

value (Graham). 

Because the MMPI did not provide the simple diagnostic information that was 

expected, but did provide valuable personality and behavioral information, it came to be 

used in a manner quite different from that originally intended. The use of the MMPI today 

is supported by the 12,000 studies of the MMPI that led to the identification of behavioral 

correlates of each scale or group of scales (Butcher, 1990). Now, when a person obtains 

a score on a particular scale, the clinician can refer to the numerous MMPI studies in 

attributing to that person the characteristics and behaviors that have been identified for 

other individuals with similar scores on that scale (Graham, 1990). Thus, the MMPI has 

proven to be usefijl in generating descriptions of, and inferences about, individuals on the 

basis of their profiles. 

A restandardization of the MMPI was completed in 1989. The restandardization 

included collection of a contemporary normative sample, and rewriting of items that were 

judged to be objectionable or that included poor grammar, inappropriate punctuation, or 

language that had become archaic or obsolete (Butcher, 1990; Graham, 1990). 

Furthermore, the restandardization was completed with an emphasis on maintaining 

continuity between the original MMPI and its revision. Maintaining continuity was 

intended to assure that the considerable research base that had accumulated on the MMPI 

would still be relevant to the new version. The restandardized MMPI was named the 

MMPI-2. 

MMPI-2 Validity and Basic Clinical Scales 

The Minnesota Multiphasic Personality Inventory - 2 (MMPI-2) is a self-report 

personality inventory that consists of 567 true-false items. Based on the responses. 
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uniform T-scores are derived for seven validity scales and eight basic clinical scales. 

Several additional scales also may be calculated from a single administration of the 

MMPI-2. However, the fifteen scales identified above are the most often used, and the 

only scales of concern in the current study. The names of the seven validity scales are L, 

F, K, Cannot Say, Back-Page Infrequency, Variable Response Inconsistency, and True 

Response Inconsistency. The eight basic clinical scales (and the original MMPI diagnostic 

association attributed to each) are numbered 1 (Hypochondriasis), 2 (Depression), 3 

(Hysteria), 4 (Psychopathic Deviance), 6 (Paranoia), 7 (Psychasthenia), 8 (Schizophrenia), 

and 9 (Hypomania). Descriptions of these scales are provided below and synthesized from 

Butcher (1990) and Graham (1990). 

The L scale of the MMPI-2 is derived from the items that deal with minor flaws and 

weaknesses readily admitted by most individuals. This scale was developed to detect 

deliberate and unsophisticated attempts by subjects to present themselves in a favorable 

light. The F scale consists of items that assess diverse characteristics such as paranoid 

thinking, antisocial attitudes and behaviors, hostility, and poor physical health (Graham, 

1990). This scale provides an index of test-taking attitude, correlates positively with 

psychopathology, and can be used to generate inferences about other extratest 

characteristics and behaviors. The K scale contains items consisting of content associated 

with hostility, suspiciousness, family dissension, lack of self-confidence, and excessive 

worry. The K scale provides a measure of subtle attempts by subjects to deny 

psychopathology and to present themselves in a favorable light, or to exaggerate 

psychopathology and to try to appear in an unfavorable light. The Cannot Say scale 

consists of the number of items a subject left unanswered on the MMPI-2. The 

Back-Page Infrequency scale consists of items that few individuals respond to in a scored 

direction. These items occur late in the MMPI-2 booklet and provide a measure of a 
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subject's attention to tJie test items, thus providing a measure of random responding. The 

Variable Response Inconsistency scale provides a measure of inconsistent responses to 

items of similar or opposite content, thus providing another measure of random 

responding. The True Response Inconsistency scale provides a measure of a subject's 

tendency to indiscriminately provide true responses to items or to indiscriminately provide 

false responses to items. 

Scale 1 consists of a relatively homogenous group of items that deal with somatic 

concerns or with general physical competence. Persons with extremely high scores on 

scale 1 can be expected to exhibit dramatic and sometimes bizarre somatic concerns. 

Scale 2 consists, primarily, of items that deal with various aspects of depression such as 

denial of happiness and self-worth, psychomotor retardation, social withdrawal, and lack 

of interest in one's surroundings. Individuals with high scores on scale 2 can be expected 

to display depressive symptoms. 

Items on scale 3 consist, primarily, of items that deal with a general denial of physical 

health and a variety of somatic complaints, as well as a general denial of psychological or 

emotional problems or of discomfort in social situations. Individuals who score high on 

scale 3 can be expected to react to stress and avoid responsibility by developing physical 

symptoms. 

Items that constitute scale 4 encompass a wide array of topics including family 

problems, delinquency, sexual problems, diflBcuIty with authorities, and an absence of 

satisfaction in life. Individuals with high scores on scale 4 are likely to experience 

difficulty incorporating the values and standards of society, and to engage in a variety of 

asocial, antisocial, and criminal behaviors. 

Many of the items that constitute scale 6 deal with frankly psychotic behaviors, 

although other items cover topics including sensitivity, cynicism, asocial behavior. 
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excessive moral virtue, and complaints about other people. Persons who score high on 

scale 6 can be expected to exhibit frankly psychotic behavior, including delusions of 

persecution or grandeur. 

Scale 7 consists, primarily, of items that deal with uncontrollable or obsessive thoughts, 

feelings of fear and/or anxiety, and doubts about one's own ability. Individuals with high 

scores on scale 7 can be expected to be experiencing psychological turmoil and 

discomfort, tend to be very anxious, worry a great deal, even over very small problems, 

and tend to be fearful and apprehensive. 

Most of the items that constitute scale 8 deal with psychotic symptoms such as bizarre 

mentation, peculiarities of perception, delusions of persecution, and hallucinations. 

T-scores in the range of 75-90 on scale 8 suggest the possibility of a psychotic disorder. 

Less elevated scores than the 75-90 range may suggest an individual who feels isolated, 

alienated, misunderstood, and unaccepted by their peers. Scale 9 consists, primarily, of 

items that deal with excitability, irritability, grandiosity, and physical or bodily concerns. 

The T-scores derived from MMPI-2 responses have a mean of 50 and a standard 

deviation of 10 (Graham, 1990). However, because of a positively skewed distribution 

within the normative samples utilized in the MMPI-2 standardization, percentile 

equivalents do not follow a normal distribution pattern (Tellegen and Ben-Porath, 1992). 

The percentile equivalents of MMPI-2 clinical scale uniform T scores are presented in 

Table 1 (from Tellegen and Ben-Porath). 

Code types are methods of classifying MMPI-2 profiles. A high-point code type 

simplifies the MMPI-2 profile down to the scale of greatest elevation. From the 

high-point code type, an individual can refer to the scale descriptors described earlier and 

make inferences regarding an individual's extratest behaviors. However, a diagnostically 
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Table 1 

Percentile Equivalents of MMPT-2 Uniform T Scores 

Uniform T score Percentile Equivalent 

30 < 1 

35 4 

40 15 

45 34 

50 55 

55 73 

60 85 

65 92 

70 96 

75 98 

80 >99  

richer and more usefiil interpretation can be made from the relationship of multiple scales. 

A two-point code type denotes the two MMPI-2 basic clinical scales that are highest in the 

profile. In most cases, the MMPI-2 two-point code types are interchangeable. Thus, an 

individual whose highest basic clinical scale was scale 1 and whose second highest basic 

clinical scale was scale 2 would have a two-point code type of 12/21. This two-point 

code type is more likely to accurately describe a particular subject then is a single 

high-point code type (Graham, 1990). Furthermore, when the high point or two high 

points of an MMPI-2 profile are significantly elevated (T-score > 65), the greater is the 

likelihood of interpretation accuracy based on the associated code type(s). 
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As a group, scales 1, 2, and 3 of the MMPI-2 are commonly referred to as the 

"neurotic triad" (Butcher, 1990). Individuals with two-point code types consisting of 

combinations of scales 1, 2, and 3 (i.e., 1/2, 1/3, and 2/3) are a focus in the current study 

because previous research has demonstrated a high occurrence of these two-point code 

types within NDB populations (e.g., Cripe, 1999; Hamilton et al., 1995). Because 

MMPI-2 two-point code types are interchangeable, only three possible combinations of 

the neurotic triad exist. The three possible two-point code type combinations of scales 1, 

2, and 3 are 12/21, 13/31, and 23/32. Descriptions of the two-point code t5^es relevant to 

the current study are provided below and derived from Butcher (1990) and Graham 

(1990). 

Individuals with a 12/21 two-point code type tend to somatize problems and are 

generally anxious, tense, and nervous. They tend to be restless and irritable and, although 

pronounced clinical depression is not common, they may report feelings of unhappiness or 

dysphoria, and display brooding, and loss of initiative. 

Individuals with a 13/31 two-point code type may present with classical conversion 

symptoms, with complaints including headaches, chest pain, back pain, weakness, fatigue, 

dizziness, sleep disturbance, and numbness or tremors of the extremities. These 

individuals tend to seek medical explanations for their diflBculties and deny the validity of 

psychological explanations. They tend to be defensive, avoid introspection, show a lack of 

concern for their physical symptoms, and show little motivation to alter their behavior. 

Individuals with a 23/32 two-point code type experience considerable tension and 

stress. They report feeling nervous, agitated, tense, worried, and unhappy or depressed. 

Fatigue, exhaustion, and weakness are common. The degree of depression in people with 

the 23/32 profile is high. 
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Use of the MMPI with Individuals with Neurologic Damage to the Brain 

The MMPI has been described as the most widely used objective instrument involved 

in assessing the psychological functioning of persons with brain injuries (Wooten, 1983). 

Some practitioners use the MMPI with a neurologically damaged population for the same 

purpose that they would with any population which presents for mental health and/or 

rehabilitation services - for psychotherapeutic treatment-relevant decision making. 

Previous MMPI/NDB research is dominated by studies that utilized the MMPI to describe 

the psychological symptoms of individuals with neurologic damage involving the brain. 

Evidence for the extensive use of the MMPI as a tool for describing emotional distress in a 

neurologically damaged population is provided in a review of recent research by Aloia, 

Long, and Allen (1995), Karzmark, Hall, and Englander (1995), Persinger (1997), Taylor, 

Cox, and Mailis (1996), Tiller and Persinger (1998), and Weight (1998). 

Aloia et al. (1995) investigated depression among individuals with a history of head 

injury and those with no history of head injury. Subjects consisted of 1182 individuals 

assigned to one of four groups based on membership determined by a matrix of depression 

by head injury. Hierarchical discriminant function analysis and chi-square analyses 

revealed similar manifestations of depression, based on the MMPI basic clinical scale 

scores, in the head-injured and non-head-injured populations. However, further analysis 

revealed greater heterogeneity within the head-injured population than within the 

non-injured population, with respect to presentation on the MMPI. 

Karzmark et al. (1995) studied post concussion symptoms after mild brain injury 

among 55 individuals (24 males, 31 females) who were primarily seen at the mild 

traumatic brain injury clinic of an acute-care hospital (3 of the subjects were patients at the 

first author's private practice). Motor vehicle accidents was the etiology of 28 subjects. 

Falls were the source of 10 injuries, bicycle accidents were the source of 3 injuries, and 
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objects striking the head were the source of 14 injuries. Results indiicated that the number 

of elevated MMPI basic clinical scales was strongly associated with subjective symptom 

impact level. Furthermore, subjective estimate of degree of memory dysfimction was 

associated more strongly with level of depression than were objectiwe measures of 

memory functioning. 

Persinger (1997) analj^ed the MMPI-168 (an abbreviated MMP*!) scores of 135 

successively assessed subjects (68 males, 67 females) who had sustained closed head 

injuries and subsequently experienced problems with adaptation. Eaiology was described 

as being an impact of significant mechanical energy to the head. A aone-way ANOVA with 

polynomial analysis revealed significant non-linear trends between tlie T scores for MMPI 

basic clinical scale 2 and discrepancies between intelligence and neuj-ocognitive 

fijnctioning. Persinger noted that the MMPI basic clinical scale 2 was elevated for all 

subgroups, and that subjects with the least and greatest discrepancies between intelligence 

and neurocognitive fimctioning scored lower on depression than paHients with 

discrepancies within the two mid-ranges. 

Taylor et al. (1996) compared the neuropsychological deficits o£" 15 individuals (6 

males, 9 females) who had been diagnosed with whiplash to the neuiropsychological 

deficits of 10 individuals (7 males, 3 females) with moderate to-to-ssevere head injury, and 

to the neuropsychological deficits of 24 individuals (10 males, 14 fe^males) with chronic 

pain syndrome. In addition, the MMPI basic clinical scale 2 scores -of the three groups 

were compared. Regression analysis results revealed that the MMP"I basic clinical scale 2 

scores of the whiplash group and chronic pain syndrome group wer»e significantly greater 

than the clinical scale 2 scores of the moderate-to-severe head injur^r group. Nevertheless, 

the MMPI clinical scale 2 score of the latter group was noted to be elevated more than 

one standard deviation above the norm for the general population. 
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Weight (1998) provided a review of research and diagnostic issues associated with 

minor head trauma. His review included a discussion of incidence and risk factors, 

diagnostic definitions, and neuropsychological testing. Associated with the latter 

category. Weight identified the MMPI as a valuable tool in assessing psychological factors 

as well as a tool to be used in assessing symptom validity. He described consistent MMPI 

clinical scale elevations on scales 2, 7, and 8. However, he also acknowledged work by 

others toward eliminating the possible contaminating effect of neurologic items. 
a 

Furthermore, he indicated that 25-40 percent of the general population endorsed many 

MMPI items that could be construed as neurologic items. 

In each of the studies described above, the MMPI was used as a descriptor of 

emotional sequelae of neurologic damage. However, controversy exists regarding the 

validity of the MMPI with a neurologically damaged population (Aloia et al., 1995; 

Hamilton, Finlayson, & Alfano, 1995). 

Aloia et al. (1995) concluded "...that 'depression', as defined by a traditional test 

normed on uninjured people, has limited applicability to a head-injured population. Such 

diagnosis might lead to misdiagnosis and/or inappropriate treatment." (p. 581). The 

authors suggested that fiiture research would best be guided by the application of an item 

analysis of the MMPI that might generate a subset of items with increased relevance for 

differentiating subtypes of depression in a neurological population. 

Similarly, Hamilton et al. (1995) acknowledged the questionable validity, with a 

neurologic population, of an instrument (the MMPI) that was originally developed and 

standardized for use with a psychiatric population. Their research attempted to validate 

the use of a 44-item subset of neurologically related MMPI items identified by Alfano et 

al. (1991). In effect, a major question relates to what is being measured by the MMPI -
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the psychological response to injury and loss, the organic consequences of an injured 

brain, or both. 

The vast majority of MMPI/NDB research has focused on documenting symptoms, 

such as depression or anxiety, within research subjects, rather than on communalities of 

MMPI profiles across NDB populations. However, of more relevance to the issue of 

MMPI validity with a neurologic damaged population, some previous research provides 

evidence that mean MMPI profile elevations are found within populations of individuals 

with neurologic damage at a fi^equency greater than among the general population (Black, 

1975; Cullum & Bigler, 1988; Diamond, Barth, & Zillmer, 1988; Dikmen & Reitan, 1974; 

Gass & RusselL, 1986; Lishman, 1968; Woodward, Bisbee, & Bennett, 1984). 

Black (1975) compared the effects of lesion laterality within a group of 35 patients 

with war-related unilateral lesions studied at the Fitzsimmons Army Medical Center. 

Differences on the MMPI basic clinical scales were assessed by use of multiple t tests. 

Individuals with lefl:-hemisphere lesions demonstrated significantly greater elevations on 

MMPI basic clinical scales 2, 6, and 8, than did individuals with right-hemisphere lesions. 

Cullum and Bigler (1991) investigated the short-term and long-term psychological 

status of individuals following stroke. Subjects consisted of 46 individuals (20 females 

and 26 males) with a history of cerebrovascular accident (CVA) who had received services 

at the Austin Neurological Clinic. Subjects were divided into two groups based on length 

of time since CVA (greater than or less than seven months). Multiple t tests revealed a 

significantly greater elevation on the MMPI basic clinical scale 2 within the longer 

duration post-CVA group (n = 25) than within the shorter duration post-CVA group (n = 

21). In addition, significant MMPI basic clinical scale elevations were found on scales 7 

and 8 within the longer duration post-CVA group. 
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Diamond, Barth, and Zillmer (1988) compared the MMPI profiles of two groups: (a) 

50 mild head trauma patients at three months post injury; and (b) a matched comparison 

sample with documented brain damage caused by conditions other than mild head trauma. 

The comparison sample consisted of 19 individuals with epilepsy, 10 with tumors, 10 with 

cerebrovascular malformations, and 11 with a degenerative disorder of the brain. 

Statistical analyses revealed no differences between the two sample groups on any of the 

MMPI basic clinical scales, based on ANOVAs for each of the scales. In general, all basic 

clinical scale scores of both sample groups were approximately one standard deviation 

above the mean for the general population. A comparison technique described and 

employed by Gilberstadt and Farkas (1961) was used to classify MMPI profiles into four 

categories: normal nondepressed; normal depressed; abnormal nondepressed; and 

abnormal depressed. The fi-equencies of subject MMPI profiles classified by the four 

categories in the Diamond et al. study is presented in Table 2. 

Table 2 

Diamond et al CI 988;^ MMPT-2 Profile Classification Frequencies in rAbWormal by 
rNon^Depressed Matrix 

MMPI-2 Classification Minor Head Injury Documented Brain Damage 

Abnormal depressed 

Abnormal nondepressed 

Normal depressed 

Normal nondepressed 

20 

17 

5 

8 

17 

18 

6 

9 

Note. a= 50 for each sample. 
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The chi-square (1.54) for the matrix depicted in Table 2 was not statistically 

significant. Diamond et al. concluded that patients with mild head injury showed 

significant emotional distress that was markedly similar to that found in individuals with 

long-standing neurologic damage. 

Dikmen and Reitan (1974) compared the effects of laterality and caudality within a 

group of 59 patients (9 females and 50 males) with lateralized lesions studied at the 

University of Washington Neuropsychology Laboratory. Two ANOVAs of the MMPI 

basic clinical scales, one based on caudality and one based on laterality, revealed no 

significant differences. However, both sample groups demonstrated MMPI basic scales 

elevations primarily on the neurotic triad (scales 1,2, and 3), with secondary elevations on 

scales 4, 7, and 8. 

Gass and Russell (1986) compared the effects of lesion laterality within a group of 90 

right-handed male patients with unilateral lesions evaluated at the Neuropsychology 

Laboratory of the Miami Veterans Administration Medical Center. The sample groups 

consisted of 40 subjects with left-hemisphere lesions and 50 subjects with 

right-hemisphere lesions, as determined by staff neurologists and CT scan findings. No 

significant differences on the MMPI basic clinical scales were found by use of MANOVA. 

However, a MMPI basic clinical scale elevation was found within the right-hemisphere 

lesion group on scale 2. 

Lishman (1968) reviewed the case files of 670 individuals who had sustained 

penetrating injuries and who had been evaluated at the Oxford Head Injury Bureau 

between 1945 and 1967. He classified individuals as having any type of severe psychiatric 

disability, and fiirther delineated any affective disorder, depression, anxiety, irritability, 

apathy, or euphoria. He concluded that 21 percent of the sample demonstrated severe 

psychiatric disability and another 6 percent demonstrated behavioral disorders. 
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Furthermore, he reported that individuals with right hemisphere damage and or frontal 

lobe damage demonstrated a markedly greater likelihood of experiencing an affective 

disorder. 

Woodward et al. (1984) compared the effects of laterality and caudality within a group 

of 40 patients with localized cerebral lesions at Wilford Hall USAF Medical Center 

between 1969-1977. A two-way MANOVA of the MMPI basic clinical scales, in which 

the independent variables were laterality crossed with caudality, revealed no difference, 

based on caudality. However, individuals with right hemisphere lesions demonstrated 

significant elevations on scales 2-9 when compared to individuals with left hemisphere 

lesions. Greatest elevations among individuals without right hemisphere lesions were on 

scales 8 and 2. 

Finding mean MMPI profile elevations within a population of individuals with 

neurologic damage is not surprising, given the item content of the MMPI. Several items 

within the MMPI refer to symptoms that are associated with neurologic damage. For 

example, item number 273 of the MMPI-2 states, "I have numbness in one or more 

regions of my skin". This, as well as other items, could be honestly and accurately 

endorsed by an individual with neurologic damage, due to his or her neurological 

symptomatology. The result, however, is an increased T-score on one or more MMPI 

scales, indicating increased psychological pathology. With this potential confounding 

factor in mind, the validity of MMPI results with a NDB population is questionable. 

Validity of the MMPI-2 with Subjects with Neurologic Damage to the Brain 

Three general categories of research regarding the validity of the MMPI can be 

described as follows: (a) classification studies focused on developing interpretation rules 

that can be used to discriminate among relevant criterion groups; (b) behavioral 

correlation studies that seek to identify significantly high or low scores on one or more 
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clinical scales, or unique profile configurations, within an identified group; and (c) 

interpreter-effect studies that consider the MMPI scores and the person interpreting them 

as an integral unit (Graham, 1990). Historically, MMPI validity research involving 

subjects with neurologic damage has predominantly focused on the first two categories of 

research. 

As previously mentioned, the neuropsychologist, initially, performed many 

medically-relevant, neuropsychologically-based, diagnostic functions (Trexler, 1987). 

From the diagnostic role grew a body of MMPI/neurologic damage research that is 

consistent with the first MMPI research category described above (classification studies). 

The body of diagnostic research focused on the differential diagnosis of neurologic 

damage versus psychiatric condition. (For a review, see Graca, Hutzell, Gafiiey, and 

Whiddon, 1984.) Examples of diagnostic research include Watson's somewhat successfijl 

attempts to establish MMPI cut-off scores to differentiate between populations of 

individuals with schizophrenia and documented brain damage (the Sc-O scale), and 

between populations of individuals with a variety of psychiatric conditions and 

documented brain damage (the P-O scale) (Watson, 1984). However, the diagnostic 

category of research diminished in importance following the advent of Computerized Axial 

Tomography (CT) and Magnetic Resonance Imaging (MRI). CT and MRI represented 

objective methods that were much more diagnostically accurate than the MMPI methods 

of Watson and others (Caplan, 1982). 

Most of the subsequent MMPI/neurologic damage research was of the behavioral 

correlation category described earlier (Graham, 1990). The behavioral correlation 

research retained some of the diagnostic focus described above but, importantly, included 

an element of investigation into the psychological and/or emotional effects of neurologic 

damage. Specifically, a large body of research concentrated on the relationship between 
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caudality/laterality of lesion and sjmiptomatoiogy evidenced by MMPI profiles (Black, 

1975; Cullum & Bigler, 1988; Dikmen & Reitan, 1974; Gass & Russell, 1986; Lishman, 

1968; Woodward et al., 1984). However, the caudality/laterality research results were 

inconsistent and, often, conflicting. Some researchers found greater MMPI mean profile 

elevations among individuals with left hemisphere damage (LHD) than among individuals 

who had right hemisphere damage (RHD) (Lishman; Woodward et al.). Conversely, some 

researchers found greater profile elevations among individuals who had RHD than among 

individuals who had LHD (Black). Still other studies revealed no differences between the 

profiles of LHD and RHD populations (Cullum & Bigler; Dikmen & Reitan; Gass & 

Russell). 

The behavioral correlation category of studies also included investigations of 

demographic factors. Males were found to demonstrate significantly greater emotional 

disturbance than females (Burton & Volpe, 1988). Younger individuals were found to 

demonstrate significantly greater emotional disturbance than older individuals (Alfano et 

al., 1991; Atteberry-Bennett et al., 1986). More educated individuals demonstrated less 

emotional distress than did less educated individuals (Alfano et al.). 

Burton and Volpe (1988) administered the MMPI to 33 outpatients with head trauma 

(24 males, 9 females) who were treated at Burke Rehabilitation Center (White Plains, New 

York) during a five-year period. Subjects were separated into two groups based on CT 

scans revealing fi-ontal lobe damage or no fi-ontal lobe damage. Multiple t tests revealed 

significantly greater elevations on MMPI basic clinical scales 2, 4, 5, 6, 7, 8, and 9 among 

males than among females. A 268 profile of elevated scales was documented for males. 

This was termed a "distress syndrome", marked by anxiety, depression, and a report of 

unusual experiences. However, the greatest MMPI basic clinical scale elevations within 

both sample groups were found on scales 2, 8, and 4. In addition, individuals with fi-ontal 
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lobe damage demonstrated significantly greater elevations on scales 1 and 3 than did 

individuals without frontal lobe damage. 

Atteberry-Bennett et al. (1986) investigated the relationship between depression and 

loss of cognitive function following minor head injury. Subjects consisted of 37 

individuals (14 females and 23 males) who had been diagnosed with a minor head injury 

when seen at the University of Virginia Neuropsychology Laboratory, during 1982-1983. 

Twenty-seven had received head injuries in motor vehicle accidents, three in sports-related 

incidents, two in farm accidents, two in falls, and one each fi"om an assault, a plane crash, 

and a bicycle accident. Utilizing a self-report depression inventory as one of their 

measures, Atteberry et al. found that younger subjects with cognitive deficits experienced 

more depression than older subjects with similar impairment. In addition, they found that 

a greater amount of depression was experienced by subjects with cognitive deficits 

remaining longer after injury than those whose deficits may have cleared within a shorter 

period of time. However, it is notable that the mean period of time since injury was 53 

days, with a range of 1-252 days. The median period of time since injury was 15 days. 

Alfano et al. (1991) compared the MMPI profiles of two groups of subjects: (a) a 

heterogeneous group of 115 patients with verified neurologic disorders; and (b) a group of 

109 nonpatient consecutive volunteers fi^om an employment counseling service. The 115 

patients with verified neurologic disorders was comprised of 49 with head injury, 21 with 

cerebrovascular disease, 10 with infectious and/or metabolic disorders, 10 with 

neurodegenerative disorders, seven with tumors and/or cysts, 5 with seizure disorders, 5 

with alcoholic dementia, and 8 with miscellaneous or mixed neurologic disorders. Pearson 

product-moment correlation coefficients revealed significant inverse correlations for level 

of education and MMPI scale elevations and for age and MMPI scale elevations. Younger 
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individuals and individuals with less education endorsed a significantly greater number of 

MMPI items in the direction that would indicate a greater level of symptomatology. 

Of significance, the results provided in the behavioral correlation category of studies 

identified above (Alfano et al., 1991; Black, 1975; Burton & Volpe, 1988; Cullum & 

Bigler, 1988; Diamond et al., 1988; Dikmen & Reitan, 1974; Gass & Russell, 1986; 

Woodward et al., 1984), as well as others (e.g., Moehle & Fitzhugh-Bell, 1988; Nockleby 

& Deaton, 1987), revealed consistent, overall, profile elevations among many groups of 

individuals who had some type of neurologic damage to the brain. Moreover, the scales 

that seemed to elevate most prominently were those included within what is called the 

"neurotic triad" (scales 1, 2, and 3). At a less significant level than the scores on scales 1, 

2, and 3, scores on scales 7 and 8 also have been found to be elevated among many groups 

of individuals who have had some type of neurologic damage to the brain (Cripe, 1999; 

Hamilton et al., 1995). 

Given the consistent finding of MMPI scale elevations described above, and a desire to 

explore the possible effect of neurologic items on MMPI scales and profiles, some 

researchers identified items within the MMPI that are neurologic in nature (Alfano et al., 

1991; Cripe, 1996; Dunn & Lees-Haley, 1995; Gass, 1991; Hamilton et al., 1995; van 

Balen et al., 1999). 

Alfano et al. (1991) compared the MMPI profiles of two groups of subjects described 

earlier. The first group consisted of a heterogeneous group of 115 patients with verified 

neurologic disorders. The second group consisted of 109 nonpatient consecutive 

volunteers fi-om an employment counseling service. MMPI item analysis revealed 44 

neurologic-related items that attained a minimal level of interrater agreement among 18 

medical specialists in the clinical neurosciences. A principal components analysis with 

varimax rotation of the 44 neurologic-related items was performed using the MMPI 
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protocols of the 115 neurologic patients. Four principal factor scales and their associated 

MMPI item numbers were identified: (a) attention, concentration, or memory (items 32, 

154, 156, 159, 161, 168, 187, 194, 210, 251, 335, 342, 356, and 560); (b) neurologic or 

somatic complaints (items 9, 44, 62, 119, 175, 190, 192, 273, 330, 462, 496, and 540); (c) 

emotionality (items 20, 22, 23, 39, 43, 158, 174, 186, 189, and 405); and (d) behavioral 

disturbance (items 41, 103, 108, 114, 184, 279, 334, and 541). Subsequently, the ability 

of the four principal factor scales to discriminate between the two sample groups was 

determined. A MANCOVA, with age as the covariate, revealed the neurologic group as 

scoring significantly higher overall on these indices than the nonpatient group. The 

percentage of total variance accounted for by the four principal factors scales, however, 

was arguably low (34 percent). Univariate analyses derived fi-om the MANCOVA 

revealed that the neurologic group scored significantly higher than the nonpatient group 

on the first (attention, etc.), second (neurologic/somatic), and fourth (behavioral 

disturbance) scales. The two sample groups did not differ with respect to the mean score 

on third factor scale (emotionality). Alfano et al. characterized their study as being an 

initial attempt to establish a brief measure through which to characterize and gain clinically 

relevant self-report information regarding certain aspects of behavioral dysfiinction. 

However, they cautioned that the often observed lack of awareness of deficits in 

individuals with brain injury could have significant ramifications on the validity of any 

self-report index. 

Cripe (1996) described an empirical keying approach he used to identify MMPI 

items that could potentially be endorsed by neurologic patients solely because of their 

neurologic symptoms and not because of any kind of psychopathology. In all, he 

identified 85 MMPI items and 111 MMPI-2 items and called them the Cripe Neuro 

Symptoms (CNS). He, fiarther, subgrouped the MMPI items into 17 clusters that 
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represented various problem groups. These groupings consisted of the following: 

Attention/Mental Control; Appetite; Emotional Control; Fatigue/Energy; Health; 

Headaches; Incontinence; Memory; Motor; Pain; Seizure/Blank Episodes; Sensory; 

Sexual; Sleep; Speech/Language; Vertigo/Nausea; and Vocational. He also analyzed the 

percentage of items within each of the MMPI basic clinical scales that consisted of CNS 

items. Results were as follows: scale 1 (Hypochondriasis) 76%; scale 2 (Depression) 

35%; scale 3 (Hysteria) 45%; scale 4 (Psychopathic Deviance) 10%; scale 6 (Paranoia) 

13%; scale 7 (Psychasthenia) 29%; scale 8 (Schizophrenia) 35%; and scale 9 (Hypomania) 

15%. 

Gass (1991) compared the relative frequency of endorsement of MMPI items by 75 

subjects with closed-head-trauma and by 1138 normal adult men that composed the 

national normative sample on which the MMPI-2 was based. Etiology of 

closed-head-trauma among the first group was primarily motor vehicle accidents (76 

percent), with falls (13 percent) and trauma by blunt object (11 percent) accounting for 

the remainder. Analyses were performed on 370 MMPI items that did not include 13 

original MMPI items that were dropped because of objectionable content and 16 

item-duplicates excluded fi-om the MMPI-2. Gass noted that most of the 370 items were 

identical in wording to those of the MMPI-2, with the exception of slight grammatical 

revision of 68 items. He identified 14 MMPI items that provided an acceptable degree of 

discriminative power and were endorsed by at least 25 percent of the closed-head-trauma 

sample. The 14 MMPI-2 items were item numbers 31, 101, 106, 147, 149, 165, 170, 172, 

175, 179, 180, 247, 295, and 325. Gass concluded that the MMPI-2 of 

closed-head-trauma subjects should be scored twice, once in the standard manner and a 

second time after eliminating the identified items, in order to remove the undesired effect 

of neurologic complaints reflected in these 14 MMPI items. 
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Dunn and Lees-Haley (1995) compared two groups' response frequencies to the 14 

MMPI items identified by Gass (1991). Subjects consisted of (a) 59 individuals (25 males, 

34 females) who had sustained a head injury and were undergoing a comprehensive 

forensic neuropsychological evaluation and (b) 102 individuals (36 males, 66 females) who 

reported having had no history of head injury or toxic exposure and who were undergoing 

a comprehensive forensic psychological evaluation for other reasons. Pearson chi-square 

analyses revealed significant differential response frequencies between the two sample 

groups on only five of the 14 items identified by Gass (1991). The five identified items 

were MMPI-2 items number 147, 165, 179, 247, and 295. 

Hamilton et al. (1995) utilized a principal components analysis of the same 44 MMPI 

items identified by Alfano et al. (1991) to analyze the responses of 196 subjects (149 

males, 47 females) consisting of a more homogenous group of mild, moderate, and severe 

head-injured individuals than had been studied by Alfano et al.. Results and discussion by 

Hamilton et al. revealed supporting evidence for three of the four factor scales identified 

by Alfano et al.. The three scales related to: (a) attention memory and concentration; (b) 

neurologic or somatic complaints; and (c) behavioral disturbance. The authors suggested 

that the scales identified by Alfano et al. held promise for determining underlying 

emotional diflBculties in groups of patients with known neurological dysfiinction. 

van Balen et al. (1999) identified 54 neurologjcally relevant items through a review 

process by 40 professionals with expertise in treating individuals with brain damage. The 

40 experts consisted of 10 neuropsychologists, 10 neurologists, 10 psychiatrists, and 10 

physiatrists. The experts indicated whether or not they considered an item to be a 

neurologically relevant item dependent on patient group. The patient groups were 

classified by etiology into four groups: (a) individuals with brain damage; (b) individuals 

who had experienced a stroke; (c) individuals who had experienced a traumatic brain 
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injury; and (d) individuals who had experienced a whiplash injury. Iterms were determined 

to be neurologically relevant items if at least 70 percent of at least two i expert groups 

endorsed the item. The 54 MMPI-2 items considered to be neurologicsally relevant for 

individuals with general brain damage (irrespective of diagnostic category) consisted of 

the following: 3, 10, 18, 23, 31, 38, 39, 40, 45, 53, 57, 91, 93, 101, 10»6, 116, 141, 146, 

147, 149, 152, 164, 165, 168, 173, 176, 177, 179, 180, 182, 213, 224, 229, 247, 249, 

252, 255,295, 299, 308, 309, 325, 341, 404, 444, 464, 472, 475, 476, t525, 533, 536, 561, 

and 565. The authors compared their neurologic item identification proocess to the 

methods of previous investigators who had identified neurologically reLlated items (i.e., 

Gass, 1991; and Alfano et al., 1991) and argued that the greater numbesr of experts 

employed in their study resulted in a superior product. They suggestedB an as yet 

unidentified "neurocorrective approach" to scoring the MMPI-2 based on the 

identification of the 54 neurologically related items. 

By exploring the efiect of neurologic-related items on MMPI clinical scale T-scores, 

Alfano (1991), Cripe (1996), Dunn and Lees-Haley (1995), Hamilton (^1995), and van 

Balen (1999) have attempted to create valid, usable, information that c;:an be applied in 

therapeutic interventions. However, with one exception, their approacbhes violate the rules 

of test integrity. Dunn and Lees-Haley (1995) were an exception to th».e espousal of 

correction methods that violate test integrity, as their conclusions dispujted Gass' 1991 

methods' applicability to a forensic population. 

The deletion of items and/or the use of scoring modifications, obvioously, negatively 

effect the integrity of a test instrument and the validity of the results. Specific to using 

altered versions of the MMPI, Graham (1990) asserted the following: 

Almost since the MMPI was first published, there have been eflfforts to develop 

short forms of the test. However,... the use of short forms of "the MMPI-2 is not 
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acceptable. Research on the original MMPI clearly indicated that short forms are 

not adequate substitutes for the standard instrument... (p. 16). 

Nevertheless, creating a short form of the MMPI is a byproduct of work by Alfano et 

al. (1991), Cripe (1996), Gass (1991), Hamilton et al. (1995), and van Balen et al. (1999). 

First, within their methodology, Alfano et al. Cripe, Gass, Hamilton et al. and van Balen et 

al. included an identification process. The process consisted of identifying those items that 

might be truthfully endorsed in a positive maimer because the individual had experienced 

neurologic damage. Second, the authors included some type of modification to the 

scoring or interpretation of the MMPI, in order to compensate for those items by: (a) 

deleting, fi-om the raw scores, the researcher-identified neurologic items; or (b) scoring the 

MMPI twice, once with the neurologic items included and once without, and providing an 

interpretation that reflected both scores. The justification for deletion of the neurologic 

items was based on the concept that those items affected MMPI-2 clinical scale scores 

toward "falsely" increased symptomatology. 

The first compensatory scoring method described above (deleting items fi-om the raw 

scores) altered the MMPI and created a new instrument that has no normative base from 

which valid interpretations can be made. The point that valid interpretations cannot be 

made from an "altered" MMPI was acknowledged by Cripe (1997 and 1999) in later 

work. The second method (scoring twice) appears to make some logical and practical 

sense. By scoring twice, a ceiling and a floor of psychopathology are purportedly 

identified. However, in addition to the lack of validity associated with using a short form, 

a major problem with this research is that no consensus exists among these researchers 

regarding exactly which MMPI-2 items should be flagged as neurologic in nature. The 

number of neurologic items identified by these researchers has ranged from 5 items (Durm 

and Lees-Haley, 1995) to 54 items (van Balen et al., 1999). 
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Adjustment Disorder Defined 

A challenge of the current study was to attempt to discern usefiil information regarding 

what the MMPI-2 is measuring in a neurologically damaged population, without altering 

the instrument itself. Usefiil information was identified by comparing the unaltered 

MMPI-2 profiles of individuals making adjustments to life with neurologic damage and an 

Adjustment Disorder group of individuals who were experiencing emotional distress due 

to other types of life adjustments. The latter group was identified by the definition 

provided in the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition 

(DSM-IV). By making this comparison, the difference in MMPI-2 profiles between the 

two groups was identified. Furthermore, the identified difference was hypothesized to be 

attributable to the consequences of the neurologic damage, unless the two populations 

were, by definition, different. Members of each group had, by definition, experienced an 

event that caused loss of fimction. Because only the NDB group had experienced 

neurologic damage, the profiles of the comparison group provided a reference level of 

MMPI-measured emotional distress resulting fi^om adjustment difficulties. 

In order to diagnostically identify the above-described comparison group in terms 

consistent with application in the field of psychology, one needs to review diagnostic 

categories provided within the current, fourth edition. Diagnostic and Statistical Manual of 

Mental Disorders (DSM-IV) (American Psychiatric Association, 1994). The DSM-IV 

diagnostic categories that most closely approximate the comparison Adjustment Disorder 

group described above are the adjustment disorders (DSM-IV codes 309.xx). The 

essential features of these disorders are; (a) the development of clinically significant 

emotional or behavioral symptoms in response to an identifiable psychosocial stressor, or 

stressors, which; (b) occurs within three months afl:er onset of the stressor; and which; (c) 

is in excess of what would be expected given the nature of the stressor, or is marked by 
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significant impairment in social or occupational functioning. Furthermore, the disturbance 

remits within six months after the stressor ceases or, if the stressor persists, the diagnosis 

is subtyped as being chronic (American Psychiatric Association). 

From previous research that documents reaction to neurologic damage (For a review, 

see Lezak, 1995.), an argument reasonably could be made that many individuals with 

neurologic damage involving the brain would have symptoms consistent with the 

Adjustment Disorder diagnostic category described above. However, DSM-IV criteria 

mandate a separate diagnosis based on the NDB etiology. Nevertheless, the most obvious 

subgroup of the NDB population whose symptom pattern is consistent with the 

Adjustment Disorder category would be the individuals whom Lezak describes as having 

an acute catastrophic reaction (an extreme and disruptive transient emotional disturbance) 

when confi-onted with their limitations. Another group whose sjanptom pattern is 

consistent with the Adjustment Disorder category would be those individuals who develop 

emotional sequelae associated with a slowly evolving reaction to the secondary 

consequences of their limitations (e.g., rejection by family and/or fiiends). 

Adjustment Disorder and the MMPI 

Adjustment Disorders, as a diagnostic group, have been largely ignored within the 

MMPI literature. Much more fi^equently found in the MMPI research than Adjustment 

Disorders are "adjustment problems" associated with subclinical levels/symptoms of other 

diagnoses, in particular Posttraumatic Stress Disorder (PTSD). However, the symptoms 

associated with PTSD are beyond the scope of the current study. (For a review of PTSD 

symptom presentation and assessment, see Brooker, O'Brien, and Koch, 1999.) 

Only one study was found that specifically addressed Adjustment Disorder and the 

MMPI profiles associated with that diagnosis (Clark, Velasquez, & Callahan, 1992). 

However, the subjects studied within the Clark et al. research consisted exclusively of 
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Hispanic immigrants with a mean education level of less than eight years who were 

involved in workers' compensation litigation. Moreover, the instrument utilized by Clark 

et al. was the MMPI-Spanish Revision. Thus, valid comparability with the current study 

results is questionable. Nevertheless, the results may be of some predictive value and are 

as follows. Clark et al. found that individuals with a diagnosis of Adjustment Disorder 

produced greatest MMPI scale elevations on scales I, 2, and 8. Furthermore, two-point 

MMPI codes found most frequently among the Adjustment Disorder population were 

12/21 (26%), 28/82 (11%), and 78/87 (10%). 

Statistical Analysis and the MMPI 

A review of the statistical methods employed in the MMPI studies cited within this 

paper reveals that a majority of researchers have employed multiple univariate tests as a 

means of determining statistically significant differences between sample populations. 

Given the eleven MMPI validity and clinical scale scores that produced uniform T-scores, 

and the two sample groups and four demographic variables (age, gender, marital status, 

and education) utilized in the current study, several analyses were possible. For example, 

eleven imivariate analyses of variance could have been performed to determine if the two 

sample groups differed on any of the individual MMPI variables (three validity scales and 

eight basic clinical scales). Furthermore, a plethora of multivariate analyses could have 

been performed on various combinations of the MMPI variables and/or sample population 

demographics. However, through this overuse of statistical applications, inevitable and 

undesirable chance differences that appear significant would be revealed (Megargee, 

1979). 

To reduce the likelihood of finding chance differences that appear significant, one 

important statistical method could be employed. Specifically, the alpha level could be 

raised from the traditional .05 level to .01 or greater. However, utilizing this method also 
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has the undesirable efiFect of increasing the likelihood that truly significant differences will 

be overlooked (Megargee, 1979). Therefore, alternative statistical analyses would be 

necessary in order to enhance the likelihood of producing valid and reliable results. 

Two strategies regarding statistical analyses could be employed to reduce the 

likelihood of finding chance differences that appear significant and to increase the 

likelihood of detecting truly significant differences. First, single MMPI scale comparisons 

could be eliminated entirely, in favor of using profile interpretations that are "truer to the 

spirit of the MMPI" (Megargee, 1979, p. 10). Second, a relatively small number of 

specific, planned, comparisons could be identified, based on previous research results 

(Butcher & Tellegen, 1978). With respect to the specific use of statistical methods with 

AD and NDB populations, planned comparisons and the rationale for same are described 

below. 

Previous research has demonstrated that groups of individuals who have had some 

type of neurologic damage involving the brain reveal consistent, overall, profile elevations 

on the MMPI (e.g.. Black, 1975; Cullum & Bigler, 1988; Diamond et al., 1988; Dikmen & 

Reitan, 1974; Gass & Russell, 1986; Moehle & Fitzhugh-Bell, 1988; Woodward et al., 

1984). In order to quantify the overall profile elevations, Graham (1990) has suggested 

that a meaningfiil index of psychological adjustment level is found by computing the mean 

for the eight MMPI clinical scales. Therefore, an analysis of variance could be performed, 

comparing the overall mean of the eight MMPI clinical scales for each individual in the 

two sample groups. 

A possible problem associated with comparing the mean of the MMPI clinical scales of 

individuals with neurologic damage involves the varied emotional responses documented 

within this population (Kolb & Whishaw, 1998; Lezak, 1995; Lishman, 1987; Prigatano, 

1992). In effect, because of the varied emotional responses to neurologic damage, the 
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possibiKty exists of multimodal distributions within this group's set of MMPI profiles 

(Diamond et al., 1988). Therefore, in order to derive accurate results, a second analysis 

would be necessary in order to oflFset the potential obscuring of group differences due to 

the averaging of MMPI profiles. A compensatory comparison could involve an analysis 

suggested and used by Gilberstadt and Farkas (1961). 

Gilberstadt and Farkas (1961) compared the MMPI profiles of two groups: (a) 25 male 

veterans hospitalized on the Neurology Service of the Minneapolis Veterans 

Administration Hospital who had received a medical diagnosis of multiple sclerosis (MS); 

and (b) 25 male veterans fi^om the same Neurology Service with a medical diagnosis of 

traumatic brain injury (TBI). The Gilberstadt and Farkas analysis involved the 

classification of MMPI profiles into one of four categories. The first category was entitled 

Normal Nondepressed and was defined as a MMPI profile consisting of a T-score below 

60 on scale 2 and not more than one scale with a T-score above 70. The second category 

was entitled Normal Depressed and was defined as a T-score above 60 on scale 2 and not 

more than one scale score above 70. The third category was entitled Abnormal 

Nondepressed and was defined as two or more scale scores above 70 and a T-score below 

80 on scale 2. The fourth category was entitled Abnormal Depressed and was defined as 

two or more scale scores above 70 and a T-score above 80 on scale 2. The resulting 

matrix of the MMPI classification by diagnosis is presented in Table 3. 

Gilberstadt and Farkas (1961) indicated that the resulting chi-square revealed the 

distributions of the two samples to be reliably different (x^ = 7.76, p <.05). They 

concluded that there was a reaction to multiple sclerosis in the direction of severe 

depression. Further, they indicated that the depression was more likely to occur in less 

intelligent males who had experienced a longer duration of illness. 
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Table 3 

Gilberstadt & Farkas (196n MMPI-2 Profile Classification Frequencies in (Ab)Nomial by 
fNon'^Depressed Matrix 

MMPI-2 Classification MS sample TBI sample 

Abnormal depressed 8 1 

Abnormal nondepressed 5 11 

Normal depressed 5 5 

Normal nondepressed 7 8 

Note. MS = Multiple Sclerosis; TBI = Traumatic Brain Injury, a = 25 for each sample. 

The Gilberstadt and Farkas (1961) classification system is especially appropriate for 

use in the current study because depression is the most common emotional reaction to 

neurologic damage involving the brain (Lezak, 1995) and because of the varied reactions, 

documented earlier (Kolb & Whishaw, 1998; Lezak; Lishman, 1987; NIHD, 1999; 

Prigatano, 1992), that could cause a multimodal distribution of MMPI profiles (Diamond 

et al., 1988). 
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CHAPTERS 

RESEARCH DESIGN AND METHODOLOGY 

Chapter 3 describes the methodology of the current study. In the first section, a 

description of the methods used to obtain sample populations is provided. In the second 

section, a description of the instrument is provided. The third section describes the 

methods used to obtain data fi"om the data source. The fourth section provides a 

description o^ and rationale for, the statistical methods employed in the current study. 

Subjects 

A retrospective sample was collected of 46 individuals who had been diagnosed with 

acquired neurologic damage involving the brain (Group I) by psychology staff at David 

Grant Medical Center (DGMC), Travis Air Force Base, California during the years 1990 

through 1992. These 46 individuals constituted the entire population of individuals with 

NDB who had been evaluated at DGMC during the 1990-1992 period, and for whom all 

necessary data was available. A comparison sample was collected of an equal number of 

individuals (46) who had been diagnosed with an Adjustment Disorder (Group 2) via the 

same methods used to collect Group 1. Neurologic damage involving the brain (NDB) 

was operationally defined as any head trauma, epilepsy, tumor(s), cerebrovascular 

malformation(s), or degenerative disorder(s) that causes physiological disruption of brain 

function. An Adjustment Disorder (AD) was defined by the criteria set forth in the 

DSM-HI-R (the diagnostic manual commonly in use at the time of the DGMC 

evaluation/intervention). 

Demographic data for both sample groups is presented in Table 4. Group 1 (NDB 

sample) consisted of 35 males and 11 females who ranged in age fi-om 19-64 years, with 

9-20 years of education. Group 2 (AD sample) consisted of 25 males and 21 females who 

ranged in age fi^om 19-50 years, with 12-18 years of education. Subjects were excluded 
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Table 4 

Demographic Data for the Neurologic Damage and Adjustment Disorder Samples 

Variable NDB sample AD sample 

Mean (S.D.) Mean (S.D.) 

Age 34.4 (10.3) 29.3 (7.0) •(F = 7.58) 

Education 13.3 (2.3) 13.5 (1.8) 

Gender 35M/11 F 25 M/21 F 

Marital status 

Married 25 27 

Single 16 12 

Divorced 5 7 

Total 46 46 

Note. NDB = Neurologic damage involving the brain; AD = Adjustment disorder. 

» p < .05 = 3.96 

from the NDB sample if they had a history of psychiatric disorder that was documented 

during initial military recruitment medical screening or during the 1990-1992 

neuropsychological evaluation. Subjects were excluded from the AD sample if they had a 

history of head injury or a diagnosis of neurologic damage involving the brain identified 

during initial military recruitment medical screening or during the psychological evaluation 

associated with the 1990-1992 Adjustment Disorder diagnosis. At the time of the 

1990-1992 evaluation, all subjects were judged by DGMC psychology staff to have 
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reading and reading comprehension competence at an eighth grade level or better, 

suflBcient to complete the standard MMPI-2. 

Members of the NDB sample had acquired neurologic damage to the brain via various 

etiologies. The frequency of NDB etiology is presented in Table 5. In previous studies, 

the etiology of neurologic damage involving the brain has been attributed to motor vehicle 

accidents for 50% of the subjects, and the NDB population would be expected to be 

consistent with those findings (NIHD, 1999; OUara, 1988). The remaining subjects 

within the NDB sample were expected to have acquired neurologic damage due to other 

types of accidents, assaults, tumors, cerebrovascular accidents/malformations, or 

degenerative disorders of the brain such as Parkinson's Disease or Multiple Sclerosis. 

Table 5 

Frequency of Etiology of Neurologic Damage to the Brain within the NDB sample 

Etiology Frequency Etiology Frequency 

Motor vehicle accidents 12 Leukemia 1 

Tumor 11 Gunshot 1 

Multiple Sclerosis 5 Lyme disease 1 

Falls 3 Repeated blows to the head 1 

Cerebrovascular accidents 3 Reyes Syndrome 1 

Chronic alcoholism 3 Seizure disorder 1 

Viral encephalitis 2 Huntington's Chorea 1 

Note. NDB = Neurologic damage involving the brain. 
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Instrument 

All subjects were administered a variety of psychological tests associated with 

diagnostic/severity determination during their respective evaluations at DGMC during 

1990-1992. The MMPI-2 that was subsequently utilized in the current study was 

administered as part of the larger battery of psychological tests uniquely tailored to the 

individual by DGMC staff. 

The Minnesota Multiphasic Personality Inventory - 2 (MMPI-2) is a self-report 

personality inventory that consists of 567 true-false items. Based on the responses, 

uniform T-scores are derived for seven validity scales and eight basic clinical scales. 

Several additional scales also may be calculated from a single iidministration of the MMPI. 

However, the seven validity scales and eight clinical scales are the most often used, and 

the only scales of concern in the current study. The names of the seven validity scales are 

L, F, K, Caimot Say, Back-Page Infrequency, Variable Response Inconsistency, and True 

Response Inconsistency. The eight basic clinical scales (and the original MMPI diagnostic 

association attributed to each) are numbered I (Hypochondriasis), 2 (Depression), 3 

(Hysteria), 4 (Psychopathic Deviance), 6 (Paranoia), 7 (Psychasthenia), 8 (Schizophrenia), 

and 9 (Hypomania). 

For the current study, scoring of the MMPI-2 was performed by a computer program 

developed by National Computer Systems, Incorporated (1989). The computerized 

scoring procedure resulted in a determination of profile validity or invalidity based on the 

seven validity scales, and T-scores for the eight basic clinical scales. Invalid profiles were 

those that had more than 30 unanswered items, F-K >16, K > 74, or F > 90. Only 

MMPI-2 protocols determined by computer scoring to be valid protocols became a part of 

the data base. In addition, if a DGMC clinician determined that an individual was 
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exaggerating or feigning ^roptoms on the MMPI-2, the protocol was invalidated and not 

included within the data base. 

Data Collection 

DGMC files for the years 1990-1992 were reviewed to identify individuals with a 

diagnosis ofNDB. Subsequently, the 1990-1992 files were reviewed to identify an equal 

number of individuals diagnosed with an Adjustment Disorder. When a valid MMPI-2 

profile, produced by a member of either sample group, was found within the DGMC file, 

the following information was obtained: 

1. MMPI-2 results (T-scores for scales L, F, K, 1-4 and 6-9) 
2. Age 
3. Gender 
4. Marital status 
5. Educational attainment 
6. Etiology (of NDB) 

All demographic and MMPI information was obtained from documents found within 

the DGMC file. The pertinent records fi"om which information was obtained included 

self-report history forms, DGMC evaluators' intake forms, the DGMC evaluation report, 

and the Mirmesota Report. MMPI-2 results were obtained by making a copy of the 

Minnesota Report. Age, gender, marital status, and education information was obtained 

from self-report history forms completed by each individual, and corroborated for 

consistency with the DGMC evaluator's intake form and with data entered into the 

Minnesota Report by DGMC staff. Etiology of neurologic damage to the brain was 

obtained fi-om the evaluation report found in the file. 

Data Analysis 

In the current study, two strategies regarding statistical analyses were employed to 

reduce the likelihood of finding chance differences that appear significant and to increase 
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the likelihood of detecting truly significant differences. First, single MMPI scale 

comparisons were eliminated entirely, in favor of using profile interpretations that are 

"truer to the spirit of the MMPI" (Megargee, 1979, p. 10). These profile interpretations 

involved the comparison of MMPI two-point code types and overall means of the clinical 

scales. Profile interpretations consisted of analysis of overall means of the clinical scale 

scores and analysis of single scale high point code types and two-point code types, as well 

as classification according to the Gilberstadt and Farkas (1961) matrix. Second, a 

relatively small number of specific, planned, comparisons were identified, based on 

previous research results (Butcher & Tellegen, 1978). The hypotheses and planned 

comparisons associated with each are described below. 

The first hypothesis in the current study is as follows: 

1. Persons with neurologic damage involving the brain and persons with a 

diagnosis of Adjustment Disorder but no diagnosis of neurologic damage 

will demonstrate similar levels of emotional distress, as measured by the 

overall mean profile elevation of the eight MMPI-2 clinical scales (scales 1, 2, 3, 4, 

6, 7, 8, and 9). 

In order to quantify the overall MMPI profile elevations, Graham (1990) has suggested 

that a meaningfiil index of psychological adjustment level is found by computing the 

overall mean of the eight MMPI clinical scales. In accordance with this suggestion, and to 

address the first hypothesis, an analysis of variance was performed, comparing the overall 

mean of the eight MMPI clinical scales for each individual in the two sample groups. 

The second hypothesis in the current study involved symptomatology demonstrated by 

the prevalence of specific MMPI two-point code types within the sample groups. The 

second hypothesis was as follows: 

2. Persons with neurologic damage involving the brain and persons with a 
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diagnosis of Adjustment Disorder but no diagnosis of neurologic damage will 

demonstrate similar symptomatology, as evidenced by the prevalence of MMPI-2 

two-scale code types consisting of scales 1, 2, and 3. 

Research relevant to the second h5T)othesis revealed that individuals with neurologic 

damage to the brain produce MMPI profile elevations on several scales (Black, 1975; 

Cullum & Bigler, 1988; Diamond et al., 1988; Dikmen & Reitan, 1974; Gass & Russell, 

1986; Lishman, 1968; Moehle & Fitzhugh-Bell, 1988; Woodward et al., 1984). The 

scales that seem to elevate most prominently are those included within what is called the 

"neurotic triad" (scales 1,2, and 3), and to a lesser extent on scales 7 and 8 (Cripe, 1999; 

Hamilton et al., 1995). In order to further test the general hypothesis that both sample 

groups would exhibit similar symptomatology, and to address the second hypothesis, a 

comparison of the incidence of MMPI -2 two-scale code types involving the neurotic triad 

was made. Specifically, a 2 x 3 chi square comparison was made of the expected 

incidence of code types, within each sample group, that consisted of the three possible 

two-point code type combinations formed by the neurotic triad scales, 12/21, 13/31, and 

23/32. 

A possible problem associated with comparing the mean of the MMPI clinical scales of 

individuals with neurologic damage involves the varied emotional responses and possible 

multimodal distributions within the NDB population's MMPI profiles (Diamond et al., 

1988; Kolb & Whishaw, 1998; Lezak, 1995; Lishman, 1987; Prigatano, 1992). The third 

hypothesis dealt with this possible problem as follows: 

3. Persons with neurologic damage involving the brain and persons v^th a 

diagnosis of Adjustment Disorder but no diagnosis of neurologic damage wiU 

demonstrate similar symptomatology, as evidenced by similar fi-equencies 
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within the cells created by the Gilberstadt and Farkas (1961) classification 

method. 

The third analysis in the current study, suggested and used by Gilberstadt and Farkas 

(1961), was intended to offset the potential obscuring of group differences due to the 

averaging of MMPI profiles. The Gilberstadt and Farkas analysis involved the 

classification of MMPI profiles into one of four categories, entitled Normal Nondepressed, 

Normal Depressed, Abnormal Nondepressed, and Abnormal Depressed. The current 

study utilized the same four descriptive categories developed by Gilberstadt and Farkas. 

However, due to the revision of the original MMPL, a modification was necessary in the 

current study design in order to maintain the intent of the classifications. In general, 

MMPI-2 T-scores average five points less than MMPI T-scores (Graham, 1990). 

Therefore, in the current study, the Gilberstadt and Farkas categories were modified by 

subtracting five T-score points from each of the appropriate category scores. Thus, the 

categories used in the current study were defined as follows: 

Normal Nondepressed - Zero or one MMPI scale > 65; Scale 2 < 55 
Normal Depressed - Zero or one MMPI scale >65; Scale 2 >55 
Abnormal Nondepressed - Two or more MMPI scales > 65; Scale 2 < 75 
Abnormal Depressed - Two or more MMPI scales >65; Scale 2 >75 

Afiier each of the MMPI-2 profiles was categorized on the modified Gilberstadt and 

Farkas (1961) criteria, a 2 x 4 Chi Square Test of Association for Proportions was 

performed to determine significant differences between the two samples. 

The final planned comparisons in this study documented the effect of demographic 

variables on overall emotional adjustment, as measured by the overall mean of the eight 

MMPI-2 clinical scales, exclusively among the neurologic damage sample. 

The associated hypotheses were as follows: 
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4A. Age will show an inverse relationship to the measured emotional 

distress. Older individuals will show less disturbance than younger 

individuals, as measured by the overall mean of the eight MMPI-2 clinical 

scales. 

4B. Level of education will show an inverse relationship to the measured 

emotional distress. Individuals with more education will show less 

disturbance than individuals with less education, as measured by the 

overall mean of the eight MMPI-2 clinical scales. 

4C. Gender differences will exist with respect to levels of emotional distress. 

Males will demonstrate greater levels of distress than females, as 

measured by the overall mean of the eight MMPI-2 clinical scales. 

4D. Marital status differences will exist with respect to levels of emotional 

distress. Single and divorced individuals will demonstrate greater levels 

of distress than married individuals, as measured by the overall mean of 

the eight MMPI-2 clinical scales. 

Four one-way analyses of variance were performed to analyze the relationships of age 

group, education group, gender, and marital status, respectively, with the overall mean of 

the eight MMPI clinical scales for the NDB sample group. 

Post Hoc Analyses 

Two Post hoc analyses were performed in response to the identification of possible 

demographic differences between the AD and NDB sample groups. Specifically, a 

one-way analysis of variance was used to explore the possible relationship of age group to 

the overall mean of the MMPI basic clinical scales scores within the AD sample. Second, 

a chi square test of proportions and a one-way analysis of variance were used to explore 
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gender frequency differences between the two populations, and the possible relationship 

between gender and the overall mean of the MMPI basic clinical scale scores, respectively. 
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CHAPTER 4 

RESULTS 

The results of the current study are presented in Chapter 4. Demographic resuhs are 

presented first, along with general results of the study. Although some of the general 

results are not directly applicable to specific hypotheses, these results do provide an 

overall impression of the two study population's MMPI-2 response patterns. Next, the 

results relevant to each hypothesis are presented in numerical order, as they were 

presented at the end of Chapter 3. A comparison of results and agreement with 

hypotheses is presented as each associated hypothesis is addressed. Finally, post-hoc 

analyses are presented. 

Demographic Variables by Sample Group Membership Results 

Table 6 presents the means and standard deviations of the NDB and AD sample 

groups, broken down by demographic variables. These results are presented first, in order 

to provide an overall picture of the two sample groups. Within the gender variable, males 

within the ADB sample produced the highest overall mean scale score; females within the 

NDB sample produced the lowest mean scale score. Within the age variable, individuals 

aged 29 years or less within the ADB sample produced the highest overall mean scale 

score; individuals aged 29 years or less within the NDB sample produced the lowest mean 

scale score. Within the education variable, individuals with 12 years or less education 

within the ADB sample produced the highest overall mean scale score; individuals with 

13 years or more education within the NDB sample produced the lowest mean scale score. 

Within the marital status variable, married individuals within the AD sample produced the 

highest overall mean score; married individuals within the NDB sample produced the 

lowest overall mean score. Of aU the subgroups formed by the Table 6 matrix, females 

within the NDB sample produced the lowest MMPI-2 overall mean clinical scale scores. 
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Individuals with 12 years or less education within the AD sample produced the highest 

MMPI-2 overall mean clinical scale scores. 

Table 6 

Overall Means and Standard Deviations of the MMPT-2 Clinical Scales for the NDB 
Sample and the AD Sample, by Demographic Variable Grouping 

Variable NDB sample AD sample 

n Mean (S.D.) a Mean (S.D.) 

Gender 

Male 35 58.84 (9.36) 25 59.61 (10.33) 

Female 11 55.30(7.00) 21 59.29(9.90) 

Age 

<29  years  18  57 .85(8 .94)  24  59 .67(10 .24)  

>30  years  28  58 .08  (9 .06)  22  59 .23  (10 .02)  

Education 

<12  years  26  59 .30(9 .50)  21  61 .08(10 .38)  

>13  years  20  56 .28  (7 .99)  25  58 .11  (9 .71)  

Marital status 

Married 25 56.37(8.42) 27 60.19(10.06) 

Not Married 21 59.93 (9.29) 19 58.42(10.15) 

OveraUmean 46 57.99(8.91) 46 59.46(10.02) 

Note. NDB = Neurologic damage involving the brain; AD = Adjustment disorder. 
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Hypothesis 1 

The first hypothesis was presented as follows: 

1. Persons with neurologic damage involving the braain and persons with a 

diagnosis of Adjustment Disorder and no diagnossis of neurologic damage will 

demonstrate similar levels of emotional distress, ss measured by the overall 

mean of the eight MMPI-2 clinical scales (scales 1, 2, 3, 4, 6, 7, 8, and 9). 

Prior to presentation of the results directly applicable no hypothesis 1, foundational 

results are provided in Table 7. Table 7 presents the mean \MMPI-2 clinical scale T-scores 

for the NDB and AD sample groups, as well as the overall raoean of the clinical scale 

scores. The mean MMPI-2 clinical scale T-scores for the NIDB sample are comparable to 

the results of previous researchers who found elevations on scales 1, 2, 3, 7, and 8 (e.g., 

Cripe, 1999; Hamilton et al., 1995). As indicated in Table 7„ the AD sample group 

demonstrated a slightly greater level of emotional distress thsan did the NDB sample, as 

measured by the overall mean of the MMPI-2 clinical scale s»;cores. However, analysis of 

variance results presented in Table 8 documented that a statListically significant difference 

does not exist between the overall mean of the MMPI-2 clinfical scales for the two sample 

groups. The results support the first hypothesis. 
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Table 7 
Means and Standard Deviations of the rhnica] Scale Scores for the NDB and 
AD Samples 

MMPI-2 NDB sample AD sample 
Mean (S.D.) Mean (S.D.) 

Scale 1 62.3 (13.6) 63.1 (16.1) 

Scale 2 60.0 (12.9) 61.2(12.7) 

Scale 3 62.4 (14.5) 63.5 (17.9) 

Scale 4 55.3 (11.1) 59.0 (12.7) 

Scale 6 53.9(12.1) 56.4 (12.6) 

Scale 7 57.0 (12.0) 60.4 (14.2) 

Scale 8 59.9 (12.0) 60.0 (13.0) 

Scale 9 53.1 (10.5) 52.1 (9.7) 

Overall 58.0 (8.9) 59.5 (10.0) 

Note. NDB = Neurologic damage involving the brain; AD = Adjustment disorder, a = 46 
for each sample. 

Table 8 

ANQVA F Value for the Overall Means of the MMPI-2 Clinical Scale Scores for the 
NDB Sample and the AD Sample. 

Source df Mean Square F value 

Diagnosis 1 49.708 0.553 

Error 90 89.924 

Note. NDB = Neurologic damage involving the brain; AD = Adjustment disorder. 
* p<.05 = 3.96 
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Hypothesis 2 

The second hypothesis was presented as follows: 

2 Persons Avith neurologic damage involving the brain and persons with a 

diagnosis of Adjustment Disorder but no diagnosis of neurologic damage will 

demonstrate similar symptomatology, as evidenced by the similar frequency 

of MMPI-2 two-scale code types consisting of scales 1, 2, and 3. 

Prior to presentation of the results directly applicable to hypothesis 2, foundational 

results are provided in Table 9 and Table 10. Table 9 presents the frequency of MMPI-2 

profiles within each sample group that contained specific clinical scales as the single 

high-point scale. The most striking results presented in Table 9 are the clustering of high 

point codes within scales 1, 2, 3, and 4. Table 10 presents the frequency of MMPI-2 

profiles within each sample group that contained specific two-point MMPI-2 codes as the 

highest two-point code. Within Table 10, the most striking result is the predominance of 

13/31 two point codes within both sample groups. 
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Table 9 
Frequency Distribution of MMPT-2 Profiles rnntaining Spedfic MMPT-2 High Point 
Codes for the NDB and AD Samples 

High point scale NDB sample AD sample 

Scale 1 5 8 

Scale 2 5 3 

Scale 3 8 7 

Scale 4 4 7 

Scale 6 2 4 

Scale 7 2 5 

Scale 8 2 I 

Scale 9 2 1 

No scale > 65 16 10 

Total 46 46 

Note. NDB = Neurologic damage involving the brain; AD = Adjustment disorder. 
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Table 10 
Frequency Distribution of MMPI-2 Profiles Containing Specific MMPI-2 Two-Point 
Codes for the NDR and AD Samples 

Two-point code NDB AD Two-point code NDB AD 

12/21 0 2 27/72 2 3 

13/31 10 10 28/82 2 0 

14/41 0 3 34/43 1 0 

16/61 1 0 38/83 0 2 

17/71 1 0 39/93 1 0 

18/81 2 2 47/74 0 3 

19/91 2 0 48/84 1 1 

23/32 1 1 67/76 1 I 

24/42 1 0 68/86 0 1 

26/62 0 1 78/87 0 0 

Single elevation only 3 5 79/97 0 0 

No scale > 65 17 11 

Total 46 46 

Note. NDB = Neurologic damage involving the brain; AD = Adjustment disorder. 
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Table 11 presents the results of the Chi Square Test of Association for the frequencies 

of MMPI-2 two-scale code types consisting of the three scales included in the "neurotic 

triad" (scales 1, 2, and 3). The similar frequencies of MMPI-2 two-scale code types 

consisting of the three scales included in the "neurotic triad" within the two sample groups 

is apparent. In addition, the obtained Chi Square (1.81) is not statistically significant. 

Therefore, these results support the second hypothesis. 

Table 11 

Chi Square Test of Association of the NDB and AD Samples Based on Frequency of 
Profiles containing the Specified MMPI-2 Two-scale Code Types within Each Sample 

Two-scale code NDB sample AD sample 

Observed (Expected) Observed (Expected) 

12/21 0 (0.92) 2 (1.08) 

13/31 10 (9.17) 10 (10.83) 

23/32 1 (0.92) 1 (1.08) 

Note. NDB = Neurologic damage involving the brain; AD = Adjustment disorder. 

Chi Square (2, N = 24) = 5.99, p < .05 Obtained Chi Square = 1.81 

Hypothesis 3 

The third hypothesis was presented as follows: 

3. Persons with neurologic damage involving the brain and persons with a 

diagnosis of Adjustment Disorder but no diagnosis of neurologic damage will 
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demonstrate similar symptomatology, as evidenced by similar frequencies 

within the cells created by the Gilberstadt and Farkas (1961) classification 

method. 

Table 12 presents the results of the Chi Square Test of Association for the Gilberstadt 

and Farkas (1961) classification of the MMPI-2 profiles of the NDB sample. The 

obtained Chi Square (3.50) is not statistically significant. Results support the third 

hypothesis. 

Table 12 

Distribution of MMPT-2 Profiles of the NDB and AD Samples into MMPr-2 Categories, 
with Results of Chi Square Test of Association 

MMPI-2 Classification NDB sample 

Observed (Expected) 

AD sample 

Observed (Expected) 

Abnormal depressed 7 (6.50) 6 (6.50) 

Abnormal nondepressed 19(21.50) 24(21.50) 

Normal depressed 5 (6.50) 8 (6.50) 

Normal nondepressed 15 (11.50) 8 (11.50) 

Note. NDB = Neurologic damage involving the brain; AD = Adjustment disorder, n = 46 

for each sample. 

Chi Square (3, M = 92) = 7.82, p < .05 Obtained Chi Square = 3.50 
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Hypotheses 4A-4D 

Hypotheses 4A-4D were presented as follows; 

4A. Age will show an inverse relationship to the measured emotional 

distress. Older individuals will show less disturbance than younger 

individuals, as measured by the overall mean of the eight MMPI-2 clinical 

scales. 

4B. Level of education will show an inverse relationship to the measured 

emotional distress. Individuals with more education will show less 

disturbance than individuals with less education, as measured by the 

overall mean of the eight MMPI-2 clinical scales. 

4C. Gender differences will exist with respect to levels of emotional distress. 

Males will demonstrate greater levels of distress than females, as 

measured by the overall mean of the eight MMPI-2 clinical scales. 

4D. Marital status differences will exist with respect to levels of emotional 

distress. Single and divorced individuals will demonstrate greater levels 

of distress than married individuals, as measured by the overall mean of 

the eight MMPI-2 clinical scales. 

Table 13 presents the analysis of variance for the relationship of age group to the 

overall mean of the MMPI-2 clinical scales within the NDB sample. The results of the 

statistical analysis within the NDB sample indicated that age did not have a significant 

effect on the overall mean of the eight MMPI-2 clinical scales. Older individuals (30 years 

and older) demonstrated a slightly greater level of emotional disturbance, as measured by 

the overall mean of the eight MMPI-2 clinical scale scores, than did younger individuals 

(29 years and younger). The directionality of difference is the opposite of what was 
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hypothesized. However, the difference was not at a level of statistical significance. The 

current study results do not support hypothesis 4A. 

Table 13 

ANOVA F Value of the Overall Mean of the MMPI-2 Clinical Scales for the NDB Sample 
Based on Age. 

Source df Mean square F value 

Age 1 0.619 0.008 

Error 44 81.198 

Note. Age groups were differentiated based on a cutoff age of 29 years of age or younger 

and 30 years of age or older. NDB = Neurologic damage involving the brain. 

* p < .05 = 4.06 

Table 14 

ANOVA F Value nfthe Overall Mean of the MMPT-2 Clinical Scales for the NDB Sample 

Based on Gender 

Source df Mean square F value 

Gender 1 105.111 1.334 

Error 44 78.823 

Note NDB = Neurologic damage involving the brain. 

* p < .05 = 4.06 
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Table 14 presents the analysis of variance for the relationship of gender to the overall 

means of the MMPI-2 clinical scales within the NDB sample. Males produced a higher 

overall mean MMPI-2 clinical scale score than did females. Although the result of this 

comparison is in the direction assumed in the hypotheses, the diJBference is not statistically 

significant and cannot be interpreted to support hypothesis 4B. 

Table 15 presents the analysis of variance for the relationship of education to the 

overall means of the MMPI-2 clinical scales within the NDB sample. Individuals with less 

than 13 years of education demonstrated a somewhat increased level of emotional 

disturbance when compared to individuals with 13 years or more education. However, 

once again, the difference was not statistically significant. The current study results do not 

support hypothesis 4C. 

Table 15 

ANOVA F Value of the Overall Mean of the MMPr-2 Clinical Scales for the NDB Sample 
Based on Level of Education Grouping. 

Source df Mean Square F value 

Education 1 102.785 1.303 

Error 44 78.876 

Note. The two education groups were identified by a cutoff" level of education of (a) more 

than, or (b) less than or equal to, 12 years of education. NDB = Neurologic damage 

involving the brain. 

* p < .05 = 4.06 
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Table 16 presents the analysis of variance for the relationship of marital status to the 

overall mean of the MMPI-2 clinical scales within the NDB sample. Individuals who were 

not married demonstrated somewhat higher overall mean MMPI-2 clinical scale scores 

than did individuals who were married. However, the difference was not statistically 

significant. Although the result of this comparison is in the direction assumed in the 

hypothesis, the difference is not statistically significant and cannot be interpreted to 

support hypothesis 4D. 

Table 16 

ANOVA F Value of the Overall Mean of the MMPI-2 Clinical Scales for the NDB Sample 
Based on Marital Status. 

Source df Mean square F value 

Marital status 1 144.935 1.860 

Error 44 77.918 

Note. NDB = Neurologic damage involving the brain. 

* p < .05 = 4.06 

Post Hoc Analyses of Demographic Data 

Multiple one-way analysis of variance tests conducted on the demographic data 

presented in Table 4 revealed a statistically significant difference in the ages of the NDB 

and AD populations, E(l, 91) = 7.58, p.< .05. Therefore, one-way analyses of variance 

were conducted for within groups effects of age. The one-way analysis was previously 

performed for the NDB population, within the planned comparisons, and results presented 

in Table 13. The same analysis was conducted for the AD sample and results are 
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Table 17 

ANQVA F Value of the Overall Mean of the ^fMPr-2 Clinical Scales for the AD Sample 
Based on Age 

Source df Mean square F value 

Age 1 2.211 0.022 

Error 44 102.673 

Note. Age groups were differentiated based on a cutoff age of 29 years of age or younger 

and 30 years of age or older. AD = Adjustment disorder. 

* p < .05 = 4.06 

presented in Table 17. The results of the statistical analyses of age within the NDB and 

AD samples indicated that age did not have a significant effect on the overall mean of the 

eight MMPI-2 clinical scales. Therefore, the significant age difference between the NDB 

and AD samples can be assumed not to be causative of any differences in the MMPI-2 

data of the two samples. 

Within Chapter 3, Table 4 presented the gender fi êquency, marital status fi-equency, 

and mean age and education levels for the Neurologic Damage (NDB) sample and the 

Adjustment Disorder (AD) sample. The gender fi-equency data for the two sample groups 

are consistent with previous research results. With respect to the NDB sample, a common 

male-to-female ratio of two or three males to one female has been found in reviews of 

previous studies of individuals with head trauma (Burton & Volpe, 1988; NIHD, 1999). 

With respect to the Adjustment Disorder diagnoses, the DSMIV (APA, 1994) identifies 

an equal prevalence among males and females. The current results documented male to 
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female ratios of approximately three to one within the NDB sample and one to one within 

the AD sample. Therefore, the obtained gender frequencies within groups are consistent 

with previous research results (Burton & Volpe, 1988; NIHD, 1999). However, because 

the difference in gender frequency between the two sample groups appeared significant 

(3:1 versus 1:1), statistical analyses were conducted to explore possible effects. 

Chi-square analysis of gender frequency within the two sample groups (1, Ii=92; p. < 

.05 = 3.84) produced a statistically significant result (x^ = 4.79), indicative of a gender 

frequency difference between the NDB and AD groups. Therefore, two different one-way 

analyses of variance were conducted for within groups effects of gender. The one-way 

analysis was already conducted for the NDB population, within the planned comparisons, 

and results presented in Table 14. The same analysis was conducted for the AD sample 

and results are presented in Table 18. The results of the statistical analyses of gender 

within the NDB and AD samples indicated that gender did not have a significant 

relationship to the overall mean of the eight MMPI-2 clinical scales. Therefore, the 

significant gender frequency difference between the NDB and AD samples can be assumed 

not to be causative of any differences in the MMPI-2 data of the two samples. 
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Table 18 

ANQVA F Value of the Overall Mean of the MMPT-2 Clinical Scales for the AD Sample 
Based on Gender 

Source df Mean square F value 

Gender 1 1.121 0.011 

Error 44 102.697 

Note. AD = Adjustment disorder. 

* p < .05 = 4.06 
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CHAPTERS 

SUMMARY, DISCUSSION, AND FUTURE RESEARCH 

Chapter 5 includes a discussion of the limitations of the present study. The results of 

the present study are compared to previous research and impKcations are summarized. 

Finally, applicability of the results to current neuropsychological practice is described and 

directions for future research are identified. 

Limitations 

When considering the results of the current study, several limitations should be kept in 

mind. The current study is representative of ex post facto, causal-comparative research. 

No experimental treatment was utilized and the MMPI-2 was administered to each subject 

on only one occasion. Therefore, there was no possibility of testing effects, no possibility 

of maturation between testing periods, and no possibility of a treatment effect. However, 

the generalizability of the current results are limited by a lack of control for "treatment" in 

another sense. Specifically, the database did not include information relevant to whether 

or not individuals had participated in any form of psychotherapeutic and/or 

pharmacologic treatment intervention. Furthermore, the current study data did not include 

a factor recognizing time since injury and/or diagnosis. 

The implications of not including time since injury or the presence or absence of 

therapeutic interventions within the current study should be obvious. The type and level 

of emotional response to neurologic damage involving the brain can be time specific 

(Lezak, 1995). Some individuals with NDB may have an acute catastrophic reaction to 

their injuries while others may display a variety of reactions including initial apathy that is 

followed by slowly developing symptoms. Accordingly, an individual's presenting 

symptomatology, as measured by the MMPI-2, could vary depending upon chronological 

proximity to the development of neurologic deficits. Likewise, interval treatment 
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interventions could be expected to attenuate symptom severity and affect MMPI-2 

presentation. Thus, although the overall clinical mean scores for the NDB and Adjustment 

Disorder sample groups in the current study were not significantiy different, the possibility 

exists that time since injury and/or treatment factors may have skewed these results in one 

direction or the other, depending on the time-specific development of symptoms or on 

prior participation in a treatment modality. 

Another concern with respect to limitations of the current study is the possibility of 

secondary gain associated with participation in the 1990-1992 evaluation. Several of the 

subjects in the current study had been excused fi"om responsibilities (e.g., work) and/or 

received financial benefits due to symptoms assessed in the 1990-1992 evaluation. With 

these potential rewards in mind, the possibility exists that individuals tended to 

intentionally exaggerate symptoms during the evaluation. Furthermore, although the 

MMPI-2 validity scales are sensitive to symptom exaggeration, a profile would likely not 

be considered invalid in the case of more subtle forms of exaggeration. Thus, the profile 

would not be removed fi"om the database in the case of more subtle forms of exaggeration. 

However, if an individual was judged by one of the DGMC clinicians to have intentionally 

exaggerated or feigned symptoms on the MMPI-2, the clinician would have invalidated the 

protocol. 

Another possible limiting factor in the generalizability of the current study concerns 

pre-existing psychological pathology. Pre-existing psychological pathology was addressed 

within the design of the current study by excluding subjects fi^om the database if they had a 

history of psychiatric disorder that was documented during initial military recruitment 

medical screening or during the 1990-1992 evaluation. However, the possibility exists 

that members of one or both sample groups included individuals who were merely 

undiagnosed or exhibited consistent subclinical levels of traits that skewed the results. 
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Two additional concerns relate to the heterogeneous makeup of the neurologic damage 

sample population. Fifteen etiologies were responsible for the neurologic damage 

experienced by the 46 members of this sample group. The possibility exists that NDB 

etiology could be associated with specific types of neurologic deficit and/or emotional 

response. If specific etiologies produce specific neurologic deficit/emotional response, 

then combining data fi^om a heterogeneous NDB population might obscure significant 

differences inherent to the specific etiologies. In order to address this problem, one would 

need to employ a much larger sample than the current study and focus on the possible 

differences between etiologies. 

Another limitation that applies to this study and that is related to the heterogeneous 

makeup of the NDB sample population concerns deficit severity level. No deficit severity 

levels were consistently identified within the DGMC files. Therefore, these levels were 

not included in the current database. Omitting the severity factor is significant because the 

emotional response of persons with neurologic damage is often complicated by associated 

cognitive deficits (Aloia et al., 1995; Satz et al., 1998), and because the combination of 

different degrees of damage to various brain structures may produce various types and 

levels of cognitive^ehavioral deficit and emotional distress (Lezak, 1995). 

The heterogeneity limitations described above are not unique to the current study. The 

previous literature is replete with research that has not effectively addressed one issue or 

the other (e.g.. Burton, & Volpe, 1988; Colantonio et al., 1998; Hellawell et al., 1999; 

Satz et al., 1998; Sherer et al., 1998). Furthermore, the solution to these methodological 

problems, a large and homogenous sample, is quite difiScult to obtain within a population 

of individuals with neurologic damage due to the myriad types of deficits and etiologies, 

levels of severity, and time since injury. 
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A final concern of the current study is related to the limited population base fi^om 

which the subjects were drawn. The subjects within both experimental sample groups 

were either active or retired members of the military, or a dependent of same, who lived 

within one of eight western states. Thus, any characteristics unique to this population may 

have carried over into the current study and, thus, affected the accuracy of conclusions 

regarding a larger population. On the other hand, the possibility exists that the relatively 

homogeneous sample was beneficial in limiting chance differences resulting fi"om 

examination of a population of increased heterogeneity. 

Summary of Results 

Given the limitations described above, the results of the current study are as follows. 

The results of the current study confirmed the findings of previous researchers insofar as 

individuals with neurologic damage involving the brain (NDB) produced overall elevations 

on the clinical scales of the MMPI (e.g.. Black, 1975; CuUum & Bigler, 1988; Diamond et 

al., 1988; Dikmen & Reitan, 1974; Gass & Russell, 1986; Lishman, 1968; Moehle & 

Fitzhugh-Bell, 1988; Nockleby & Deaton, 1987; Woodward et al., 1984). As in previous 

studies, the scales that reflected the highest mean scores within the NDB group were 

scales 1, 2, 3, 7, and 8 (Cripe, 1999; Hamilton et al., 1995). The elevations on these 

scales consisted, primarily, of T-scores between 60 and 64. Interpretations of the 

MMPI-2 clinical scales are significant at elevations of T > 65 (Butcher, 1990). T-score 

elevations consistent with those found in the current study (within the range of60-64) 

have been described as being reflective of a lesser degree of pathology than elevations 

greater than a T-score of 65, although with suggestive behavioral correlates (Butcher). 

The results of the current study did not support previous within-group results that 

suggested: (a) younger individuals with NDB report greater emotional distress, on the 

MMPI-2, than do older individuals with >JDB (Attebeny-Bennett et al., 1986); (b) more 
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educated individuals with NDB report less emotional distress, on the MMPI-2, than do 

less educated individuals with NDB (Alfano et al., 1991); and (c) males with NDB report 

more distress, on the MMPI-2, than do females with NDB (Burton & Volpe, 1988). The 

data regarding the effect of age were in the opposite direction of the hypothesized effect, 

although not statistically significant. On the other hand, the data regarding the effect of 

education and gender indicated a directional tendency consistent with previous research, 

but not at a level of statistical significance. However, more important than any of the 

above results was the finding of a striking similarity between the Adjustment Disorder 

group's and the NDB group's overall mean elevations and symptomatology, as suggested 

by the MMPI-2. 

The results of the current study provide evidence that the MMPI-2 profiles of 

individuals with neurologic damage to the brain do not differ significantly fi-om the 

MMPI-2 profiles of individuals who have been diagnosed with an Adjustment Disorder. 

Overall means of the two groups' MMPI-2 clinical scale scores, a method suggested by 

Graham (1990) to assess overall adjustment, did not differ significantly. In addition, the 

occurrence of MMPI-2 two-point diagnostic codes consisting of the neurotic triad scales 

(scales I, 2, and 3), suggested earlier to be a fi-equent characteristic of the NDB 

population (Hamilton et al., 1995), did not differ between the two groups. Furthermore, a 

measure of describing pathology utilized by Gilberstadt and Farkas (1961), did not provide 

an effective means of differentiating between the two e?q)erimental groups. The similarity 

between the two sample groups' overall mean elevations and MMPI-2 profile 

configurations provides some evidence that elevations on the MMPI-2 clinical scales 

among NDB samples may not be merely reflective of the skewing effect of "neurologic" 

items that has been suggested (Alfano et al., 1991; Gass, 1991; Hamilton et al., 1995; van 

Balen et al., 1999). 
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Discussion of Results 

The conclusions that can be drawn from the current results are many. Most 

importantly, the MMPI-2 results of individuals with NDB and individuals diagnosed with 

an Adjustment Disorder are strikingly similar. Thus, the use of correction/modification 

techniques to adjust MMPI-2 scale scores downward, in the direction of less pathology, 

when assessing individuals wath NDB may not be an accurate and appropriate 

modification. To believe the results of correction methods described by others (e.g., 

Alfano et al., 1991; Gass, 1991; Hamilton et al., 1995; van Balen et al., 1999) to be more 

accurate representations of the psychological maladjustment of individuals with NDB than 

an interpretation based on standard MMPI scoring would require a belief of two unlikely 

assumptions. 

Such assumptions would have to include, first, that individuals with NDB do not 

experience as much psychological maladjustment as individuals diagnosed with an 

Adjustment Disorder. A review and comparison of the psychological symptomatology 

associated with NDB (e.g., Kolb & Whishaw, 1998; Lezak, 1995; NIHD, 1999; 

Prigatano, 1992) and associated with an Adjustment Disorder (DSM-IV, 1994) provides 

evidence contrary to such an assumption. Instead, these sources provide evidence of a 

very real similarity of symptom constellations and severity levels. An Adjustment 

Disorder, by definition, includes significant emotional or behavioral symptoms marked by 

a significant impairment in social or occupational fianctioning (DSM-IV). Likewise, 

research reveals that emotional distress is a conmion response to NDB (Kolb & Whishaw, 

1998; Lezak, 1995; Lishman, 1987; NIHD, 1999; Prigatano, 1992; Satz et al., 1998) and 

the psychological sequela associated with NDB has been found to have a significant 

adverse eflfect upon the resumption of occupational, leisure, and social activities (Fahy, 

Irving, & Millac, 1967; Lezak, 1987; McKinlay, Brooks, Bond, Martinage, & Marshall, 
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1981; McLean, Temkin, Dikmen, & Wyler, 1983; NIHD, 1999; Satz et al., 1998; 

Weddell, Oddy, & Jenkins, 1980). The results of the current study support the similarities 

of the two groups' symptom constellations. Overall means of MMPI-2 clinical scales 

scores were not significantly different. Frequencies of two-point codes consisting of the 

neurotic triad (scales 1, 2, and 3) were not significantly different. Frequencies of profiles 

within the Gilberstadt and Farkas (1961) (ab)normal by (non)depressed classification 

matrix were not significantly different. 

Second, in order to believe the results of neurologic item correction methods to be 

more accurate representations of the psychological maladjustment of individuals with 

NDB than an interpretation based on standard MMPI-2 scoring, one would have to 

believe that an item-deletion or modified-scoring version of the MMPI-2 would provide as 

rich a source of information and as accurate a reflection of the traits the MMPI purports 

to measure as would the unaltered version. If a reduced number of items could 

accomplish the same task, it would make sense that the developers of the MMPI-2 would 

have shortened the instrument when it was revised in 1989. Furthermore, the validity of 

shortened and/or modified MMPIs is strongly rejected by an authority on the instrument 

(Graham, 1990). 

In addition to ignoring the fallacious assumptions described above, in order to believe 

that modified scoring methods described by Gass (1991) and others are accurate, one 

would have to ignore research regarding the propensity of the general population to 

respond to MMPI "neurologic" items. Specifically, Weight (1998) found that 25-40 

percent of the general population endorses many MMPI items that could be construed as 

"neurologic" items. 

Finally, a scoring correction method that merely adjusts MMPI-2 scale scores 

downward ignores the potential effect that impaired awareness contributes to the MMPI-2 
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responses of individuals with NDB. The likelihood exists that many individuals with NDB 

do not endorse some items or symptoms on the MMPI-2 because they experience 

cognitive deficits that leave them unaware of specific symptoms and/or events (Alfano et 

al., 1991; Cripe, 1999; Hamilton et al., 1995). This lack of item endorsement results in 

lower MMPI-2 scale scores, indicative of a lesser level of symptoms than that which is 

actually experienced. Thus, a truly accurate MMPI correction method for individuals with 

NDB would need to acknowledge this limitation by providing a commensurate addition to 

certain scale scores when individuals are assessed to have impaired awareness. 

The overall impression of the current results, taken in the context of the reviewed 

research, is that emplojdng a general item-deletion or scoring-correction method that 

alters the MMPI-2 results of individuals with NDB may not result in any consistently 

verifiable improvement in the accuracy of the MMPI-2 results. Furthermore, due to the 

heterogeneity of deficits within the NDB population, in some cases, the result could be to 

skew the results in a more inaccurate direction. Moreover, what appears most clear fi-om 

the current research is that the MMPI-2 results of individuals with NDB are not to be 

trusted as accurate impressions of those individuals' emotional distress or psychological 

pathology. 

Implications of the Study 

Based on the current study results and the previous research regarding "neurologic 

item" correction methods, various diverse arguments could be made regarding the 

accuracy of the MMPI-2 results with a population of individuals with NDB. The MMPI-2 

results may (a) overrepresent psychological pathology in individuals with NDB due to the 

skewing effect of neurologic items, (b) provide an accurate measurement of this 

population's pathology, or (c) underrepresent pathology due to the effects of impaired 

awareness. The most logical conclusion seems to be that, as has been reported by many 
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researchers, neurologic damage involving the brain does result in psychological distress 

(Kolb & Whishaw, 1998; Lezak, 1995; Lishman, 1987; Prigatano, 1992) and at least some 

of this distress is reflected in MMPI scales (Cripe, 1999). Furthermore, the reality is that a 

portion of the MMPI scale scores produced by individuals with NDB may be reflective of 

honest responses to items that contain neurologic content. However, how much of the 

MMPI-measured psychological maladjustment is the result of neurologic content items 

and how much is the result of emotional distress could range from a significant amount to 

none, depending on the individual and his or her deficits resulting from, and reaction to, 

the acquired neurologic damage. The use of the unaltered MMPI-2 to measure emotional 

distress also remains tenuous with the NDB population due to instrumentation issues 

described in the following two paragraphs. 

Emotional distress is a transient characteristic: it can vacillate v«th circumstances and 

an individual's condition. However, the MMPI was originaily intended for use as a 

diagnostic tool of those ingrained behaviors that are more stable than the symptoms 

associated with maladjustment/adjustment diflBculties. Although the MMPI has apparently 

been used efiBcaciously in repeated measures to assess change associated with treatment 

eflFects in psychiatric populations (a topic beyond the scope of this paper; for a review, see 

Butcher, 1990), its use as an instrimient for measuring the more transient characteristics 

involved in "emotional distress" is questionable. 

Finally, the MMPI was designed for use with psychiatric populations, not an NDB 

population. The characteristics of these two populations differ in many ways, not the least 

of which is etiology of disability. Thus, as Lezak (1995) has suggested, the MMPI may be 

an inherently inappropriate instrument for use with a population of individuals with NDB. 

In summary, because of the inconsistency in findings across studies and the problems 

associated with the MMPI-2 described earlier, perhaps the best advice is to not use the 
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MMPI-2 with an NDB population. As an alternate to not using the MPMPI-2, when using 

the instrument with a population of individuals with NDB, the neurops^jychologist should 

proceed with the knowledge that the validity and reliability of the infornnation provided 

therein is diminished in comparison to the information derived from its use with psychiatric 

populations. 

Recommendations for Future Research 

A significant body of research has been directed toward "neurologic^ item correction" 

of the MMPI-2 (e.g., Alfano et al., 1991; Gass, 1991; Hamilton et al., :1995; van Balen et 

al., 1999). The focus of this previous research has been on the modificsation of scale 

scores in the direction of less pathology, based on the assumption that [positive responses 

to neurologic content items skewed MMPI-2 results in an elevated diresction. However, 

no research has addressed the possible modifications, in the direction o«f more pathology, 

necessitated by impaired awareness. Furthermore, no research has addlressed the validity 

of applying a general scoring modification to all MMPI-2s generated b^y a heterogeneous 

NDB population. Specifically, applying a general scoring modification! seems especially 

fallacious in an NDB population, given the heterogeneity associated wiith varied etiologies 

and deficits. 

With additional effort and concentration on issues raised in the curr>-ent study, an 

MMPI-2 may be developed that can be validly administered to specifictally identified 

subsets of the NDB population (e.g., specific etiology, severity, time siince injury, and 

deficits). However, a method of validating the accuracy of the MMPI—2 would necessarily 

require monumental eflfort at the development of population-specific noorms, and 

comparison with other measures of pathology and emotional distress. 

Examples of comparison measures of pathology and emotional distress could include 

results of directed clinical interviews with patients and collateral intervfiews with significant 
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others. Such interviews are currently employed in comprehensive neuropsychological 

evaluations and might be more malleable to the development of an appropriate instrument, 

at lesser cost and efiFort than an MMPI-2 revision or scoring correction. Furthermore, 

from a standardization of these interviews might be derived an instrument of as much 

value as a revised MMPI-2 for the purpose of measuring psychopathology and emotional 

distress in an NDB population. 

When a valid instrument for measuring emotional distress or psychological distress in 

an NDB population is identified, exploration of a number of additional variables delineated 

in the current study could be addressed. Namely, research could be designed to address 

the relationships between age, education, gender, marital status, time since injury, and/or 

involvement in psychotherapeutic or psychopharmacologjc interventions, and emotional 

distress and psychological pathology in an NDB population. 
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