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ABSTRACT 

The identification and treatment of pain has been a 

problem for centuries. While medical science has made 

significant gains in the treatment of pain symptoms, many 

patients continue to suffer from pain beyond the average 

time needed for healing or without sufficient 

pathophysiology to account for the symptoms. Chronic 

pain is defined as pain persisting for more than three 

months from the onset of trauma or disease process. 

Based on this definition, 75 million people in the United 

States suffer from chronic pain. 

Although voluminous literature on the generalized 

topic of chronic pain exists, there is a shortage of 

research on the cognitive functioning of chronic pain 

patients. To date, only two studies have examined the 

relationship between chronic pain and minor head injury. 

However, related research on individuals presenting 

spinal cord injury has established the presence of 

concomitant spinal cord and head injuries. The presence 

of minor head injury in the spinal cord injured patient 

has been described as having an effect on the patient's 

subsequent rehabilitation process. Thus, further 

research on the relationship between minor head injury 

and the cognitive functioning of chronic pain patients 

is needed. 
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The present study examined specific cognitive 

abilities (memory, attention, psychomotor speed) of 

chronic pain patients with the intent of determining the 

cognitive results of head trauma. Three chronic pain 

groups (lumbar injury, cervical injury, cervical and 

minor head injury) and a control group were assessed for 

cognitive abilities. The Wechsler Memory Scale Logical 

Memory Subtest and Visual Reproduction subtest were used 

in the assessment of immediate/delayed verbal and 

non-verbal memory, respectively. Attention and 

psychomotor speed were measured through the Digit Span 

and Digit Symbol subtests of the Wechsler Adult 

Intelligence—Revised. The Peabody Picture Vocabulary 

Test—Revised and the Wechsler Adult Intelligence 

Scale—Revised were used as covariates. A multivariate 

analysis of covariance was used to test the first 

hypothesis. A significant difference was found on the 

vector of the dependent variables. Further, analyses of 

covariance were conducted to determine significant group 

differences in the dependent measures of immediate/ 

delayed verbal memory, immediate/delayed non-verbal 

memory, attention, and psychomotor speed. A significant 

difference was found among groups on psychomotor speed. 

Dunn-Bonferroni "t" contrasts found that all of the 

clinical groups scored significantly lower than the 
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control group on the Digit Symbol subtest of the WAIS-R 

No significant differences were found on immediate/ 

delayed verbal memory, immediate/delayed non-verbal 

memory, and attentional abilities. 
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CHAPTER I 

INTRODUCTION 

Statement of the Problem 

The identification and treatment of pain is a problem 

which has plagued researchers for centuries. While the 

ancient cultures of Egypt, Mesopotamia, India and China 

attributed pain to supernatural causes, it was Alcmaeon of 

Croton (C.500 B.C.) who first proposed that the brain was 

the center of sensation and locus of pain. Hippocrates 

(C.460-360) and his followers gave considerable attention 

to the amelioration of pain. They experimented with 

drugs—including opium, mandrake, and hemlock, employed 

physiotherapy and cooling techniques, and used carotid 

compression to produce unconsciousness to ease the pain of 

surgery (Todd, 1979). Although medical science has made 

significant gains in the treatment of pain symptoms, many 

patients either continue to complain of pain beyond the 

average time needed for healing or without sufficient 

pathophysiology to account for their symptoms (Grzesiak, 

1980) . 

In 1986, the Study of Pain Subcommittee on Taxonomy 

differentiated chronic pain from acute pain; chronic pain 

was defined as pain persisting for more than three months 

from the onset of trauma (Roy, 1989). Based on this 
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definition 75 million people in the United States suffer 

from chronic pain, with low back pain disabling seven 

million. This includes 2.6 million who are reported to 

be permanently disabled (Katon, Egan, & Miller, 1985). 

The incidence of disabling low back injury is reported to 

be 500 cases per 100,000 and the incidence of cervical 

injury is reported as 3.2-5.0 cases per 100,000 (Frymoyer 

& Cats-Baril, 1991; Kraus, 1985). Frymoyer and 

Cats-Baril (1991) state that the number of persons 

permanently disabled by low back injuries has grown at a 

rate that exceeds population growth and virtually all 

other medical conditions. Similarly, the incidence of 

permanent disability due to chronic back injury has 

increased over the last 30 years. The increase in 

chronic back injury is not specific to the United States. 

A study conducted on disabled workers in Sweden with back 

injuries showed an increase of 3800 percent from 1952 to 

1982 (Fordyce, 1988). This increased number of chronic 

pain patients has precipitated major economic, social, 

and medical concerns. In 1980 more than 10 billion 

dollars was spent on disability payments to chronic pain 

patients in the United States (Katon, Egan, & Miller, 

1985). Similarly, Fey and William-Kirkland (1987) 

reported that approximately 60 billion dollars is spent 

annually on managing chronic pain syndromes with yearly 

disability costs for a single patient ranging from 



$15,000 to $24,000. In geriatric patients, chronic 

musculoskeletal problems account for 20 percent of all 

Medicare hospitalizations (Brena & Chapman, 1983; 

Middaugh, Levin, Kee, Barchiesi, & Roberts, 1988). 

Social concerns of chronic pain patients include the 

tendency to: (a) exhibit excessive and counterproductive 

over use of health care resources; (b) over use or abuse 

of medications; (c) exhibit work disability and 

vocational maladjustment; and (d) present such 

psychological factors as depression and anxiety (Crooks & 

Tunks, 1985; Fey & William-Kirkland, 1987; Fordyce, 

1981). Further, chronic pain patients from lower 

socioeconomic groups often have limited education and 

frequently work in manual labor jobs (Jensen, 1988; 

Sternbach, 1978). Thus Sternbach (1978) concluded, 

"These findings suggest that being poor, and engaging in 

physical labor, predispose (an individual) to pain..." 

(p. 246). Several risk factors of social concern have 

been emphasized, including: (1) the tendency of chronic 

pain patients to display poor health habits such as 

tobacco use, alcohol use, and obesity; (2) to have 

greater job dissatisfaction than their co-workers; (3) to 

work in less appealing work environments (heavy labor); 

and (4) to have histories of prior disability (Cats-Baril 

& Frymoyer, 1991; Frymoyer & Cats-Baril, 1991; 

Heliovaara, Makela, Knekt, Impivaara, & Aromaa, 1991). 



The development of superior diagnostic techniques 

and superior rehabilitation programs for the treatment of 

chronic pain have been issues of paramount concern. 

While there are many medical and psychological approaches 

for the treatment of chronic pain (Edelson & Fitzpatrick, 

1989; Estlander & Laakson, 1984; Goodman & Charney, 1985; 

Johnson, 1987; Turner & Clancy, 1986), Black (1982) 

stressed the importance of linking appropriate diagnosis 

to appropriate treatment: 

Unless a correct diagnosis is made, 
inappropriate therapy will result. A correct 
diagnosis will lead to appropriate therapy. 
Diagnosis is the key word in this statement, 
especially when dealing with the patient 
suffering from chronic pain syndrome, (p.12) 

Black proposed several areas to be addressed in an 

assessment of the chronic pain patient, including the 

patient's physical, psychological, sociological and 

economic status. However, preliminary research performed 

by Anderson, Kaplan, and Felsenthal (1990) indicated that 

in order to provide a comprehensive picture of patient 

functioning, the neuropsychological abilities of chronic 

pain patients need to be examined. They suggested that 

closed head injuries (CHI) may occur in selected chronic 

pain patients, and because there are cognitive components 

in pain management therapy, patients afflicted with the 

concomitant effects of chronic pain and head injury tend 

to respond poorly to traditional pain treatment. Thus, a 



different type of treatment approach is needed for 

head-injured chronic pain patients. 

Similarly, a recent study by Uomoto and Esselman 

(1993) examined chronic pain symptoms in patients 

referred for head injury rehabilitation. They stated 

that 95 percent of the mild head injury patients reported 

at least one pain symptom, while only 22 percent of 

moderately to severely head injured patients reported 

pain symptoms six months post-injury. In the mild 

head-injured group, several types of pain problems were 

reported: 89 percent headaches; 51 percent neck/shoulder 

pain; 45 percent back pain; and, 20 percent other pain. 

Although Uomoto and Esselman suggested that excess 

disability in the mild head injury group may have been 

due in part to chronic pain problems, they emphasized the 

need for further examination of this problem. 

Given the high cost of treatment and income loss 

resulting from chronic pain, and given the need to 

develop superior and cost-effective treatment plans, it 

is important to obtain information about the specific 

results of head injury on patients. One area with 

potential for increasing understanding about specific 

results of head injury is neuropsychological assessment 

because it provides a comprehensive picture of the 

patient's cognitive functioning. 



The purpose of this study was to examine specific 

cognitive abilities of chronic pain patients by using 

neuropsychological assessment, with the intent of 

determining the cognitive results of head trauma. There 

was a gap in the literature on chronic pain and minor 

head injury with only one study (Anderson et al., 1990) 

without adequate controls, which indicated that minor 

head injuries may exist in selected chronic pain 

patients. This research attempts to fill the void of 

information on chronic pain and minor head injury. 

Specifically, this study was designed to answer the 

following questions: 

1. Are there differences in attention, psychomotor 

speed and memory functioning between chronic pain 

patients (lumbar injury, cervical injury, cervical and 

minor head injury) and controls? 

2. Are there differences in attention, psychomotor 

speed and memory functioning between subpopulations of 

chronic pain patients, specifically, lumbar injury, 

cervical injury and cervical and minor head injury 

patients? 



Definition of Terms 

To help the reader be more familiar with the terms 

used in this study, the following definitions are 

provided from two sources (Ehrlich, Flexner, Carruth, & 

Hawkins, 1980; Kolb & Whishaw, 1985): 

Acute pain, pain which has an explainable, well-defined 

etiology; produces a course of disability congruent 

with the level of discomfort; and, which shows a 

steady improvement as pathology is identified and 

treated. 

Athetosis. a condition in which slow, irregular, 

twisting, snake-like involuntary movements occur in 

the upper extremities. 

Attention, directing one's consciousness on only one 

stimulus at a time. 

Anterograde amnesia. inability to remember events 

subsequent to some precipitating trauma. 

Axon. a process of a neuron that conducts impulses away 

from the cell body. 

Axotomy. destruction of an axon. 

Biofeedback, training technique designed to develop 

one's ability to control the autonomic nervous 

system. A patient learns by using a device that 

monitors changes in pulse, blood pressure, skin 

conductance, temperature, muscle contraction, or 

brain waves to produce a physiological state that 
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causes desired changes in these physiological 

indicators. 

Brain parenchyma, the essential parts of the brain that 

are concerned with brain function. 

Centripetal, directed toward the axis. 

Cervical. pertaining to the first seven vertebrae of the 

spinal column (C1-C7). 

Chorea. a nervous condition marked by involuntary 

muscular twitching of the limbs or facial muscles. 

Chronic benian pain, benign (noncancerous) pain that 

persists for more than three months from the onset 

of trauma, usually in excess of that which can be 

entirely explained by physical pathology. 

Cognitive. dealing with thinking or mental abilities 

and perception. 

Cognitive-behavior coping strategies, teaching patients 

to change their thought processes in order to change 

their actions or pain behaviors. 

Dementia. a broad global impairment of intellectual 

function, usually progressive, which interferes with 

normal social and occupational activities. 

Didactic teaching. information imparted through a 

lecture format. 

Diplopia. double vision. 

Dysarthria. difficulty in speech caused by 

incoordination of the speech apparatus. 



DygtQni^t impaired muscle tonicity. 

Encephalopathy, chemical, physical, allergic or toxic 

inflammation of the central nervous system. 

Extrapyramidal symptoms, symptoms involving the 

pyramidal tracts outside of the central nervous 

system, including tremors, chorea, athetosis, and 

dystonia. 

Glasgow Coma Scale, scale developed in 1974 by Teasdale 

and Jennett to measure depth of unconsciousness. 

Scores range from 3-15. Persons with scores of 0-8 

are described as comatose. 

Gustatory, pertaining to the sense of taste. 

Head trauma. injury causing a disruption of cerebral 

structure and/or cerebral function. 

Hyperacoustism. abnormal sensitivity to sound. 

Hyperhidrosis. excessive sweating. 

Hypnosis, a state of mind in which suggestions are 

acted upon much more powerfully than is possible 

under normal conditions. 

Hypoxia. deficiency of oxygen. 

Idiopathic syndromes, conditions without a recognizable 

cause. 

Long-term memory (secondary memory) the process of 

storing and consolidating information on a more 

permanent basis; information may be stored 
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indefinitely, usually organized on the basis of 

meaning and association. 

Lumbar-sacral. pertaining to the vertebrae below the 

thoracic and above the coccyx level of the spinal 

column (L1-S5). 

Minor head injury. a disruption of cerebral function in 

which there is a loss of consciousness, retrograde 

or anterograde amnesia, an alteration in mental 

status, brain related physical symptoms such as 

tinnitus, vomiting, etc., or post-traumatic 

cognitive deficits. The severity of the injury 

should not exceed a loss of consciousness of more 

than 30 minutes. 

Modeling, acquisition of appropriate behaviors and 

mental response by following example of others. 

Mydriasis. excessive dilation of the pupil. 

Neurogenic syndromes, conditions related to nervous 

impulse or nervous tissues. 

Neuron, a nerve cell. 

Non-verbal memory, memory in which content of material 

to be remembered is not mediated by language; may 

include visual, tactile, olfactory, and gustatory 

information. 

Operant (external^ contingency management, program 

aimed at reducing environmental reinforcers of pain 
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behavior and replacement of pain behaviors with 

wellness behaviors through reinforcement. 

Pathophysiology. normal physiological processes which 

are altered by disease. 

Photophobia, abnormal intolerance to light. 

Post-traumatic amnesia. loss of memory caused by sudden 

physical injury. 

Psychogenic, of mental or psychological origin. 

Psychomotor speed, speed of physical activity depending 

upon mental processes including sustained attention 

and visuoraotor coordination. 

Relaxation techniques, techniques which are utilized to 

teach a patient to reduce body muscle tension 

levels and decrease autonomic nervous system 

response; usually involves sitting or laying 

quietly, attention to respirations, and 

self-hypnotic suggestions. 

Retrograde amnesia. inability to remember events before 

a precipitating trauma. 

Short-term memory (working memory, primary memory). 

consists of two processes: a) immediate memory, in 

which information previously selected for retention 

is fixated and stored, and b) rehearsal, which acts 

to increase the duration of memory traces to be 

transferred to long-term memory. 
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Tinnitus, a subjective ringing or tinkling sound in the 

ear. 

Verbal memory, memory in which content of material to be 

remembered is mediated by language. 



CHAPTER II 

REVIEW OF LITERATURE 

The literature review is divided into three major 

sections: (a) medical record abstraction techniques; (b) 

chronic pain and cognitive abilities; and (c) minor head 

injury. To help the reader understand the rationale for 

the techniques used in this study a detailed description 

of medical record abstraction techniques was presented. 

Medical record abstration was utilized in the data 

collection for this study. 

Medical Record Abstraction Techniques 

Elder, Pavalko, and Clipp (1993) and MacMahon, Pugh, 

and Ipsen (1960) reported that medical record abstraction 

involves the use of medical case history reports (or 

archival data) and developing hypotheses to answer 

current medical research questions. Elder et al. (1991) 

further stated, "Archival data are never precisely what 

one wants or expects. Given this, the investigator is 

challenged to do what is possible, given time and 

resources, in shaping the data according to needs" (p. 

11), The authors stated that the use of the method 

should be based on the strength of data, and researchers 

should not attempt to disarm or ignore weaknesses. 

13 
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Medical record abstraction was described as the most 

useful method for studying rare diseases or conditions 

because it does not involve the cost inherent in 

performing experimental or cohort studies. Advantages of 

the method were reviewed by MacMahon et al. (1960) who 

cited the following advantages: (a) the relative speed 

and low cost of medical record abstraction as compared 

with other methods of study (cohort, experimental); (b) 

studies using the method were easily replicated; and (c) 

large numbers of cases could be examined economically. 

MacMahon et al. (1960) also advised that case histories 

which were objectively recorded produced more 

satisfactory results. 

MacMahon et al. (1960) performed an extensive review 

of the problems incurred through the use of case 

histories. The authors described five problem areas 

including: selection of cases, selection of a comparison 

group, selection of individual experimental group 

members, sources of information and nonresponse. 

Newly diagnosed cases were reported as preferable 

for study because the inclusion of cases at a variety of 

stages within a process might detract from the quality of 

the history obtained. It could also complicate the 

clarification of time relationships within a disease 

process (MacMahon et al., 1960). Bland (1987) stressed 

the importance of developing diagnostic criteria for the 
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inclusion and exclusion of potential subjects. He 

described cases that were biased through the willingness 

of participants to be diagnosed or seek treatment. 

Another potentially problematic area was the selection of 

an appropriate comparison group. MacMahon et al. (1960) 

stated that the ideal comparison group should be 

identical to the case history group with the exception of 

not being affected or exposed to the disease. 

MacMahon et al. (1960) outlined four major problems 

in the selection of individual experimental group 

members. First, case histories taken by different 

personnel may not show sufficiant consistency. Second, 

random sample selection might be problematic if a limited 

number of case histories were available for study 

(especially with rare disease outcomes). Third, in 

systematic subject sampling, the sample could be biased 

if subjects were ordered for selection on a variable of 

importance to the investigator. Fourth, sample bias 

could occur if a sample was selected haphazardly. For 

example, the selection of a case history from a list of 

names could be influenced by the length of the name, 

position of the name on the page, or legibility of 

handwriting. Also, the selection of case histories could 

be influenced by selection of files that were thicker or 

more worn, and hence, cases of greater medical interest. 
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Problems with sources of information were cited as 

the major disadvantage in the use of medical record 

abstraction (Abramson, 1988; Bland, 1987; MacMahon et 

al., 1960). The possibility of inaccuracy or 

incompleteness of data was reported. MacMahon et al. 

(1960) advised that randomly occurring errors and 

omission of data could affect results by either reducing 

differences between the experimental and control groups 

or making the detection of differences more difficult. 

Additionally, irregularities in recording prior medical 

history, especially as it related to the condition being 

examined, were noted. 

Variabilities of patient's memory may have caused 

information to be distorted or forgotten, especially if 

there was a time lapse between the injury or disease 

condition and research study (Bland, 1987). However, 

Bland stated errors of omission were more likely than 

errors of comission. He also claimed that an interviewer 

could be biased, and the circumstance of the interview 

could produce differences between the experimental and 

control groups' accuracy of response. For example, the 

subject may be unwilling to disclose information or may 

magnify it due to legal procedures. Finally, Abramson 

(1988) indicated that data collection on subjects often 

was performed differently by different investigators and 

therefore produced varied results. 



17 

A final problem in medical record abstraction was the 

problem of nonresponse. Nonresponse was reported to 

reduce the eunaount of data available for research. 

Nonrespondents were also hypothesized to differ in some 

important characteristic from those who contributed to 

data obtained. Examples included omissions in medical 

records that occurred nonrandomly related to private 

admissions, number of previous admissions, duration of 

hospital stay, and length of time since the incident and 

the admissions interview, etc. (MacMahon, 1960). 

Chronic Pain and Cognitive Abilities 

Although voluminous literature on the general topic 

of chronic pain exists, this review will focus on 

literature related to chronic pain and cognitive 

abilities, the topics most pertinent to this study. 

Within these areas (chronic pain and cognitive 

abilities), research focused on two major topics: (a) the 

accuracy of the patient's memory for pain symptoms; and 

(b) the effect that memory and attention have on the 

daily activities of chronic pain patients. In a study of 

93 chronic pain patients, Jamison, Sbrocco, and Parris 

(1989) found that cervical and lower back patients could 

more accurately remember pain intensity than could 

headache and abdominal pain patients. In their study of 
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12 chronic pain patients initially entering a pain 

management treatment program, Linton and Melin (1982) 

asked subjects to rate their pain upon program entry 

(baseline). At the conclusion of the program, the 

researchers asked subjects to recall the intensity of 

pain reported a baseline. Results indicated that 

subjects remembered having significantly more pain than 

they had rated upon baseline assessment. Although the 

study provided insights on chronic pain patients, Linton 

and Melin cautioned that care should be taken about using 

post-hoc pain measures with chronic pain patients. 

Studying the memory function and concentration abilities 

of chronic pain patients, Jamison, Sbrocco and Parris 

(1988) concluded that problems with concentration and 

memory in pain patients were related to emotional 

distress, poor family support, and interference with 

daily activities. 

Almay (1987) found that subjects with idiopathic pain 

syndromes had significantly more memory disturbance and 

concentration difficulties than subjects with neurogenic 

pain syndromes. Using the Wechsler Memory Scale to 

assess long-and short-term memory functioning in headache 

patients and controls, Covelli, Antonaci and Puca (1984) 

reported that in comparison to controls, headache 

patients had more impaired logical and visual memory, and 

associate learning. Short-term memory was found to be 
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most affected, while patients with a more prolonged 

period of disability also had significantly impaired 

mental control. Using a similar design Rao et al. (1984) 

found discrepant results. In a study of individuals 

diagnosed with multiple sclerosis, chronic pain patients, 

and controls, Rao et al. found that all groups scored in 

the average range. However, multiple sclerosis subjects 

showed significantly lower scores than pain subjects on 

the Wechsler Memory Scale. 

Consumption of medication is an area that provides 

further information about the cognitive functioning of 

chronic pain patients. Black (1982) and McNairy, Matuta, 

Invik, Swanson, and Ilstrup (1984) reported that the 

long-term use of narcotic analgesics and over-the-counter 

medications may cause confusion of higher thought 

processes and decreased memory abilities in chronic pain 

patients. Similarly, researchers (Grant, Mohns, Miller, 

& Reitan, 1976; Judd, Grant, Bickford, & Lee, 1978) 

concluded that decreased cognitive functioning 

complicates clinical management in chronic pain patients 

and those classified as toxic pain patients. Further, 

the researchers found that even after detoxification, the 

impaired functioning persisted. 

In summary, the literature on chronic pain and 

cognitive functioning has focused on memory for pain 

symptoms, cognitive functioning (memory, concentration). 
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and the effect of the two on the activities of pain 

patients' lives. The overall results indicate that 

conclusive evidence does not exist regarding whether 

chronic pain patients have significantly impaired 

cognitive abilities. 

HJ.por H?g<j Injury 

The literature review involving minor head injury is 

divided into seven subsections: (a) incidence and 

overview of minor head injury; (b) mechanisms and 

pathophysiology; (c) physical, neuropsychological and 

psychological aspects; (d) effects of litigation and 

compensation; (e) recovery patterns of minor head injury; 

(f) minor head injury and spinal cord injury; and (g) 

minor head injury and chronic pain. 

Incidence and Overview of Minor Head Injury 

Researchers (Colohan, Dacey, Alves, Rimel & Jane, 

1986; Davidoff, Kessler, Lai5stain, & Mark, 1988) 

estimated that in the United States between 400,000 and 

500,000 people seek treatment annually for head injuries. 

Mild to moderate head injuries accounted for 75% of the 

injuries. Kraus et al. (1984) reported the yearly 

incidence of minor head injury to be 131 cases per 

100,000 population. A similar incidence rate was 
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reported by Frankowski, Annegers, and Whitman (1985) who 

estimated the incidence rate for all head injuries as 

200-400 per 100,000. Approximately one-half of all head 

injuries were caused by motor vehicle accidents with 

males accounting for two-thirds of those injured (O'Hara, 

1988). 

The Head Injury Interdisciplinary Special Interest 

Group of the American Congress of Rehabilitation Medicine 

has defined minor head injury as follows: 

A patient with mild traumatic brain injury 
is a person who has had a traumatically 
induced physiological disruption of cerebral 
function following: (1) any period of loss of 
consciousness, (2) any loss of memory for 
events immediately before or after the 
accident, retrograde or anterograde amnesia, 
(3) any alteration in mental state at the 
time of the accident (e.g., feeling dazed, 
disoriented, or confused), even in the 
absence of loss of consciousness or amnesia, 
(4) physical symptoms which are potentially 
brain related (e.g., nausea, vomiting, 
dizziness, headaches, tinnitus, blurred 
vision, other sensory loss such as taste or 
smell or extended periods of fatigue and 
lethargy), and (5) development of 
post-traumatic cognitive deficits (e.g., 
attention, concentration, memory, 
language, perception) which cannot be 
completely accounted for by emotional 
state, but where severity does exceed 
the following: (1) loss of consciousness 
of approximately 30 minutes or less, 
(2) after 30 minutes, an initial 
Glasgow Coma Scale score of13-15, 
(3) post-traumatic amnesia, not greater 
than 24 hours. (1990, p.77) 

Researchers (Keshaven, Channabasavanna, & Reddy, 1981; 

Lidvall, Linderoth, & Norlin, 1974; Lishman, 1988; 

Rutherford, Merritt, & McDonald, 1977) stated that 
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patients with a mild head injury may exhibit persistent 

emotional, cognitive, and behavioral symptoms which 

individually or in combination produce a functional 

disability even when the initial signs of trauma are no 

longer manifested. 

Merskey and Woodforde (1972) indicated that 

disability following minor head trauma typically persists 

from three to six months after injury although cases have 

been reported with trauma lasting up to four years. 

Symptoms such as headache, dizziness, fatigue, 

depression, anxiety, concentration difficulties, memory 

impairment, irritability, and insomnia were described. 

Stress resulting from domestic difficulties, financial 

problems, and resentment about the causes of injury have 

been noted as complicating the recovery process. Lishman 

(1988), O'Hara (1988), and Robertson (1988) concluded 

that there is a genesis of both organic and psychogenic 

factors which produce disability, with psychogenic 

factors becoming more prominent the longer symptoms 

persist. 

Mechanism and Pathophysiology of Minor 
Head Injury 

Gennarelli (1986) proposed that minor head injuries 

result from sudden acceleration/deceleration of the 

brain. He classified minor head injuries into three 

categories: cerebral cortex injuries with cognitive 
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effects; lower brainstem injuries with physical-

regulatory effects; and upper brain stem injuries with 

state of consciousness effects. Research conducted by 

Binder (1986) suggested that direct impact to the head 

was not necessary for minor head injury to result. While 

acceleration/deceleration has been described as the 

primary mechanism of injury, the injury distribution 

following minor head trauma has been researched by Ommaya 

and Gennarelli (1974) and Gennarelli (1986) who suggested 

a centripetal distribution of brain injury. 

Ommaya and Gennarelli (1974) found distortions of 

brain tissue (strains) most frequently occurred at the 

brain surface and decreased radially from the outside 

surface toward the center of the brain. In a later 

study, Gennarelli (1986) reported a strain concentration 

in the brain stem resulting from an acceleration— 

produced torque between the cerebral hemispheres and 

brain stem. 

While research at the anatomical level of 

pathophysiology has focused on mechanisms and 

distribution of minor head injury, research at the 

cellular level has focused on the axon of the neuron. 

Early research (Oppenheimer, 1968; Strich, 1956; Strich, 

1961) on cellular pathophysiology demonstrated diffuse 

degeneration of axons and microscopic brain lesions in 

patients with minor head injury. Using electron 
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microscopy, Jane, Steward, and Gennarelli (1985) 

increased knowledge of axonal pathophysiology by 

demonstrating that minor head injury may result in axonal 

disruption with immediate retraction ball formation. 

Axonal injury was described both with and without focal 

hemorrhage and without physical shearing or tearing. 

Povlishock, Becker, Cheng and Vaughan (1983) found 

that trauma caused an initial subtle axonal swelling 

which resulted in axonal separation and disruption of 

function. Therefore, axonal disruption occurred without 

axotomy and without injury to brain parenchyma or 

vasculature. Povlishock and Becker (1985) studied 

(post-traumatic) axonal functioning after head injury and 

found that over a period of 21 days, head injury 

elicited axonal swelling that either persisted unchanged, 

degenerated, or underwent a regenerative response. 

In summary, the mechanism of injury in minor head 

trauma has been researched at the anatomical and cellular 

levels. At the anatomical level, injury was described as 

resulting from acceleration/deceleration of the brain. 

At the nerve cell level, disruption of the axonal 

function was described as the mechanism of injury. 

Research by Povlishock and Becker (1985) indicated that 

intermediate stages between axotomy and regeneration may 

exist. Therefore, it seems feasible that reversibly 

damaged axons may account for recovery of cognitive 
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abilities in minor head injury patients (Gennarelli, 

1986). 

Physical, Neuropsychological, and Psychological 
EffggtP Qf Minor H^aa Injury 

Researchers described physical, psychological and 

neuropsychological symptoms (post-concussion syndrome) 

following minor head trauma (Colohan et al., 1986; 

Davidoff et al., 1988; O'Hara, 1988; Rimel, Giordani, 

Barth, Boll & Jane, 1981). Although there was no 

universally accepted description of a symptom checklist 

for minor head trauma, post-concussive symptoms were 

thought to comprise neurobehavioral dysfunction usually 

lasting from several weeks to 3-6 months. However, 

Merskey and Woodforde (1972) described symptoms which 

continued for four years following injury. 

Researchers examining the etiology of post-concussive 

symptoms found factors influencing disability (Alves, 

Colohan, O'Leary, Rimel & Jane, 1986; Binder, 1986; 

Lishman, 1988; Parker, 1990; Ruff, Levin & Marshall, 

1986; Violon, 1977; Wood, Novak & Long, 1984). Lishman 

(1988) reported that pre-traumatic, peri-traumatic, and 

post-traumatic factors influenced the development of 

disability following minor head injury. Pre-traumatic 

factors included: age; cerebral arteriosclerosis; 

alcoholism; mental constitution, including genetic 

vulnerability; previous psychiatric illness; 



26 

accident-prone personalities; recent life events; and 

preexisting psychosocial difficulties including 

financial, domestic, and occupational problems. He 

described peri-traumatic factors as: brain damage 

(transient or permanent); other physical injury; 

emotional impact and meaning of the injury, including 

fear of early symptoms and fear of the accident; 

circumstances of the accident, including significance, 

setting, and type; and early management of the injury. 

Post-traumatic factors were described as: intellectual 

and physical impairment following injury; development of 

epilepsy; emotional repercussions of the accident 

including depression and anxiety; ensuing psychosocial 

difficulties including financial, domestic, and 

occupational related; and compensation and litigation. 

Similar results were reported by Violon (1977), who 

stated that lower socioeconomic status, objective sensory 

problems, psychiatric history, lack of professional 

qualifications, and a history of emotional shock 

constituted precipitating factors in the development of 

post-concussive symptoms. Wood et al. (1984) found that 

post-concussive symptoms may be exacerbated by 

environmental stress. Alves et al. (1986) reported that 

an interaction between organic and psychosocial factors 

produce more prolonged and debilitating symptoms than 

organic damage alone. The researchers stated that social 
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circumstances may trigger late onset symptoms, with life 

style, recreation, and leisure activities playing a role 

in the incidence of minor head injury. This finding was 

also reported by Parker (1990) who indicated that a 

family history of alcoholism not only doubled the 

likelihood of having significant head trauma but was also 

associated with increased hospitalizations following 

injury. Binder (1986) and Ruff et al. (1986) concluded 

that psychological factors played a role in post-

concussive disability, although the effects of pre-injury 

psychopathology and compensation were secondary to 

organic pathophysiology. Binder (1986) also reported 

that persons 40 years or older with a previous history of 

head trauma often had protracted symptomology. 

Physical Effects of Minor Head Injury 

The consequences of minor head injury were divided 

into three categories: physical; neuropsychological; and 

psychological symptoms. Physical symptoms were: 

fatigue; chronic recurrent headache; sleep disturbance; 

loss of libido; sexual dysfunction; amnesia; vertigo; 

hyperacoustism; tinnitus; photophobia; decreased 

olfactory sensitivity; loss of gustatory sensitivity; and 

optic symptoms including blurred vision and transient 

diplopia (Alves et al., 1986; Baron, 1980; Binder, 1986; 

Bortolli, Malavsi, Schoenhuber, Merli, Tonelli & 
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Vescovini; Colohan et al., 1986; Davidoff et al., 1988; 

Gunderson, 1990; Lishman, 1988; O'Hara, 1988; 

Robertson, 1988; Ruff et al., 1986). Rimel et al. 

(1981), evaluating 424 patients three months after 

injury, stated 79 percent of the patients reported 

persistent headaches. In contrast, Dikmen, McLean, and 

Temkin (1986) reported that after controlling for prior 

neurological compromising conditions, a single minor head 

injury was most often associated with mild but clinically 

nonsignificant results one month after trauma. 

Research by Lynch and Yarnell (1973) and Bernat and 

Vincent (1987) reported amnesia symptoms following minor 

head injury. For example. Lynch and Yarnell indicated 

that concussed football players often experienced 

retrograde amnesia within three to twenty minutes 

following injury. Bernat and Vincent reported antrograde 

amnesia in patients sustaining a loss of consciousness. 

Modlin and Sargent (1986) found that alcohol intolerance 

was common in minor head injury patients. 

In a study of 129 minor head injury subjects, Long 

and Webb (1983) reported that 29 percent had an eibnormal 

electroencephalography (EEG) and 26 percent had an 

abnormal Computerized Transaxial Tomography Scan (CT 

Scan). A similar result was found by Mikhail, Levitt, 

Christopher, and Sutton (1992). From a group of 112 

patients with a Glascow Coma scale score above 13, eight 
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were found to have a CT Scan positive for intracranial 

injury. Age above 40 years and report of a headache were 

factors associated with increased risk. Levin, Williams, 

Eisenberg, High, and Guinto (1992) studied 50 patients 

who sustained mild to moderate closed head injury and 

underwent a Computerized Transaxial Tomography Scan (CT 

Scan), Magnetic Resonance Imaging (MRI) and 

neuropsychological testing after injury. At baseline, 40 

patients had intercranial hyperintensities detected by 

the MRI mainly in frontal and temporal regions and 10 had 

lesions which were detected by the CT Scan. A related 

finding was shown by Verduyn, Hilt, Roberts, and Roberts 

(1992) who reported the development of multiple partial 

seizure-like symptoms in 17 patients following minor 

closed head injury. 

Reader (1979) and Waddell and Gronwall (1984) 

examined sensory and motor changes following minor head 

trauma. After exposing subjects to impact acceleration 

of -lOGx and -12Gx, Reader reported significant 

differences in psychomotor performance in minor head 

injury subjects as compared to controls, Waddell and 

Gronwall found that mean luminance tolerance in minor 

head injury patients was significantly lower than 

controls; and although not statistically significant, 

mean sound intensity tolerance was also lower than 

controls. 
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Bennett (1988) performed an extensive review of the 

literature and research on post-traumatic headaches. He 

described five sub-types of post-traumatic headaches: (1) 

episodic aching or throbbing pain (usually unilateral); 

(2) steady pressure with caplike distribution; (3) 

circumscribed tenderness around the impact site; (4) pain 

in the temple or superior temple region; and (5) episodic 

unilateral frontotemporal pain with ipsilateral mydriasis 

and facial hyperhidrosis. Bennett concluded that 

"post-traumatic headache is the most frequent complaint 

made by victims of minor head injury and is thus of major 

importance in head trauma rehabilitation" (p. 38). Also, 

he reported that post-traumatic headaches were related to 

work disability in patients who had otherwise reached 

recovery. 

Salcido and Costich (1992) reviewed recent studies on 

recurrent traumatic brain injury and found prevalence 

rates for a second injury from 4.3 percent to 40 percent 

for those with previous traumatic brain injury. Groups 

reported to be at high risk for the development of 

traumatic encephalopathy included boxers, professional 

soccer players, and steeplechase jockeys. Jordan (1987) 

described chronic traumatic encephalopathy in boxers 

(also called the punchdrunk syndrome) resulting from 

repeated minor head injury. Boxers who had sustained 

repeated head trauma reported the following clinical 
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symptoms: dementia; chronic amnesia; extrapyramidal and 

cerebellar symptoms such as tremors and vertigo; 

dysarthria; and personality changes. Parker (1990) 

concluded that traumatic encephalopathy, which frequently 

occurred in boxers, steeplechase riders, football 

players, and wrestlers, showed frequent behavioral 

disinhibition characteristic of frontal lobe injury. 

Neuropsychological Effects of Minor Head 
Injury 

Researchers reported the following 

neuropsychological effects of minor head injury: memory 

loss, inability to concentrate, lack of organizational 

ability, slow information processing speed, loss of 

abstract thinking ability, confusion, loss of behavioral 

inhibition, disturbance of language functioning including 

word retrieval problems, decreased cognitive flexibility, 

decreased perceptual motor ability, balance and 

coordination difficulties, and decreased attention 

abilities with memory deficit being the symptom 

most frequently reported (Becker, 1975; Bennett, 1988; 

Bernat & Vincent, 1987; Binder, 1986; Bortolotti et al., 

1984; Davidoff et al., 1988; Dikmen et al., 1986; 

Gentilini et al., 1986; Kwentus, Hart, Peck & Kornstein, 

1985; Lishman, 1988; O'Hara, 1988; Parker, 1990; 

Robertson, 1988; Stuss, Stethem, Hugenholtz & Richard, 

1989). Rimel et al. (1981) evaluated 424 minor head 
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injury subjects three months after injury and found 

that 59 percent reported memory problems. A study 

conducted by Alves et al. (1986) indicated that more than 

21 percent of head injury subjects reported memory 

problems 12 months after injury. 

While Levin et al. (1987) reported that 

neurobehavioral deficits following minor head injury were 

generally resolved within three months, other studies 

indicated more prolonged effects. On a reaction time 

test MacFlynn, Montgomery, Fenton, and Rutherford (1984) 

stated that 45 minor head injury subjects were 

significantly more impaired than controls at intervals of 

24 hours and 6 weeks after injury. Minor head injury 

subjects showed improvements upon testing at 6 months 

following injury. In a study by Ewing, McCarthy, 

Gronwall and Wrightson (1980) 10 subjects who had 

recovered from minor head injuries sustained 1-3 years 

earlier were evaluated on vigilance and memory tests at a 

simulated altitude of 3800 feet. The minor head injury 

subjects showed significantly more impairment than 

matched control subjects. 

Psychological Effects of Minor Head Injury 

Researchers (Davidoff et al., 1988; Dikmen et al., 

1986; Lishman, 1988; Modlin & Sargent, 1986; Robertson, 

1988; Ruff et al., 1986) described a sequel of 
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psychological symptoms following minor head trauma with 

the following symptoms being reported: depression; 

decreased self-confidence; decreased self-esteem; 

irritability; anxiety; emotional lability; loss of 

libido; and post-traumatic stress disorder response. 

Depression was reported most frequently by subjects. 

Atteberry-Bennett, Barth, Loyd and Lawrence (1986) 

performed a study with 37 subjects. The researchers 

indicated that on the Beck Depression Inventory, 19 

percent of the subjects were mildly depressed, 8 percent 

were moderately depressed, and 8 percent were severely 

depressed. Kwentus et al. (1985) concluded that frontal 

and temporal lobe injuries were implicated most 

frequently in depressed subjects. O'Hara (1988) 

described psychological symptom clusters following minor 

head injury which included depression and paralysis; 

anger and blame; denial and defensiveness; somatization; 

regression and dependency; and psychotic disintegration, 

Alexander (1992) classified 36 cases of mild head injury 

patients, six months post-injury, into two groups. Cases 

were classified as "severe" if the patient had a loss of 

consciousness lasting more than 15 minutes and "mild" if 

otherwise. Alexander concluded that the "mild" group 

with a persistent post-concussive syndrome was likely to 

suffer from an interaction of chronic headache and 
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depression rather than specific neuropsychological 

deficits. 

Psychotic disintegration following minor head injury 

was reported by several researchers. Kwentus et al. 

(1985) stated that minor head injury can result in 

behavioral changes similar to that characterizing 

schizophrenia. Loyd and Tsuang (1981) described a case 

report of a patient experiencing visual hallucinations of 

snakes following minor head injury. Although Drummond 

and Gravestock (1988) reported a case observation of 

obsessive-compulsive neurosis symptoms arising 6 months 

after injury, Kwentus et al. (1985) indicated that 

psychotic disintegration was rare, subsequent to minor 

head trauma. 

Effects of Litigation and Compensation upon 
Recovery from Minor Head Injury 

In early research. Miller (1961) reported that a 

prolonged post-concussive syndrome was associated with 

litigation and compensation. However, more recent 

research does not support Miller's finding. McKinlay, 

Brooks and Bond (1983) compared two groups of patients 

with severe blunt head trauma with one group of patients 

seeking financial compensation. The researchers found 

few differences between claimants and non-claimants in 

the areas of post-concussional symptoms, relatives' 

reports of personality changes in the patients, and 
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cognitive performance. Similar results were reported by 

Merskey and Woodforde (1972) on minor head trauma 

patients. 

Rimel et al. (1981) concluded that litigation and 

compensation play a minimal role in determining outcome 

following minor head injury. Alves et al. (1986) 

indicated that past reports of malingering following 

minor head injury were overestimated. In conducting an 

extensive review of the effects of compensation and 

litigation on the post-concussive syndrome. Binder (1986) 

reported the following: (a) evidence of prolonged 

symptomology following minor head injury even in the 

absence of compensation claims or litigation; (b) no 

empirical evidence that post-concussion syndrome is 

caused by the compensation claims process; (c) 

differences in symptomology between patients in 

litigation and those not in litigation are more 

subjective (self-report) than objective 

(neuropsychological testing); (d) no causal relationship 

between persistent symptomology and compensation claims; 

and (e) detection of malingerers is only possible through 

clinical judgment because there are no empirically 

validated objective criteria for identification of 

malingerers on neuropsychological testing. 
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Clinical Recovery of Minor Head Injury 

Research on the clinical recovery of minor head 

injury has provided varied results, Gentilini et al. 

(1985) and Gronwall and Wrightson (1974) reported that 

most recovery after minor head injury will occur during 

the first three months post-injury. Levin et al. (1987) 

administered an information processing speed test to 

minor head injury patients at intervals of one week, one 

month and three months post-injury. The research showed 

82 percent of the minor head injury patients were below 

the control group's mean scores at one week post-injury; 

at one month, performance improved, although it was still 

below the control mean. By the third month post-injury, 

differences between minor head injury patients and the 

control group were not found. McLean, Temkin, Dikmen, 

and Wyler (1983) stated that minor head injury patients 

recovered from deficits on the Stroop Interference and 

Selective Reminding Tests within one month post-injury. 

Levin et al. (1987) found that psychomotor speed 

recovered within one month after minor head injury. The 

authors also reported that upon testing one week after 

minor head injury, 85 percent of head injured patients 

were below the mean scores of control subjects in verbal 

memory and 76 percent were below control subjects in 

visual reproduction. Follow-up studies showed that 
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recovery of memory occurred within a period of 1-3 

months. 

Research by Alves et al. (1986), Ewing et al. (1980) 

Gunderson (1990), MacFlynn et al. (1984), and Stuss, 

Stethem, Hugenholtz, and Richard (1989) demonstrated a 

recovery period of greater than three months following 

minor head injury. Gunderson (1990) indicated that 

irritability, decreased attention, and other cognitive 

deficits following minor head injury show improvement for 

six months post-injury after which the deficits 

stabilize. MacFlynn et al. (1984) found that visual 

reaction time in minor head injury patients was 

significantly slower than controls at both 1 day and 6 

weeks post-injury. However, the patients recovered 

within 6 months of injury. Ewing et al. (1980) found 

that hypoxia produced impairments of vigilance and memory 

tasks in subjects who had suffered a minor head injury 

1-3 years prior to testing. 

Stuss et al. (1989) reported that minor head injury 

subjects experienced information-processing speed 

deficits that were significantly below control group 

performance one month post-trauma. Although minor head 

injury subjects showed improvement at three months, they 

continued to be below the control group's performance. 

Bohnen, Jolles, and Jwijnstra (1992) studied differences 

in performance on neuropsychological tests at six months 
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post-injury between patients with post-concussion 

syndrome (PCS), head injury patients without PCS, and 

controls. The researchers found that patients with PCS 

performed less well on tests of divided and selective 

attention than patients without PCS or controls. 

Alves et al. (1986) found that in a sample group of 

847 patients, 29.2 percent indicated headaches, 13.0 

percent indicated dizziness, and 21.3 percent indicated 

memory problems 12 months following minor head injury. A 

similar result was found by Kishove and Dutt (1988) who 

determined that in 150 minor head injury patients, 45 

percent complained of irritability, 37 percent indicated 

forgetfulness, and 21 percent reported lack of 

concentration 9 months post-injury. On the Wechsler 

Memory Scale, 9 percent continued to show a mild 

impairment and 6 percent showed a severe impairment 9 

months following injury. 

Rimel et al. (1981) stated that in a sample group of 

424 minor head injury patients, 8 percent complained of 

headaches, 59 percent described memory problems, and 34 

percent who were previously employed were unemployed 

three months after injury. They reported that 100 

percent of professionals but only 57 percent of unskilled 

workers were employed 3 months post-injury. Rimel et al. 

hypothesized two explanations for this finding. Patients 

with lower level jobs were described as less motivated 
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and thought capable of using their injuries as an excuse 

to avoid returning to work. Conversely, professionals 

had more resources to buffer the effects of their 

injuries and facilitate their return to work. Binder's 

(1986) review of the literature supported Rimel et al.'s 

findings. Binder indicated that several prognostic 

variables effect recovery after minor head injury. These 

variables include: previous injuries, older patients 

(above age 40), lower socioeconomic status, length of 

post-traumatic amnesia, and Glascow Coma Scale score 

above 13. 

In summary, the literature on recovery after minor 

head injury has shown varied results. Some researchers 

(Gentilini et al., 1985; Gronwall & Wrightson, 1974; 

Levin et al., 1987; McLean et al., 1983) indicated a 

recovery time of less than three months following injury, 

however, the majority of researchers reported a recovery 

period of more than three months following trauma. Alves 

et al. (1986) and Ewing et al. (1980) indicated 

significant deficits twelve months after head injury. 

Binder (1986) indicated that while several studies 

(Gronwall & Wrightson, 1974; 1975; MacFlynn et al,, 1984) 

demonstrated temporary neuropsychological impairment 

following minor head injury, the studies were weakened by 

absence of control groups and inappropriate statistical 

analysis. Nevertheless, Binder (1986) concluded "Despite 



40 

some metholological problems and negative results, the 

preponderance of literature supports the notion that 

persisting cerebral dysfunction sometimes can result from 

a seemingly mild head injury even in the absence of gross 

neurological complications" (p. 341). 

Minor Head Injury and Spinal Cord Injury 

Research on individuals presenting a traumatic 

spinal cord injury estimated that 15-50 percent also 

incurred a head injury at the time of trauma (Davidoff et 

al., 1988). Davidoff et al. found that almost one-half 

of 82 subjects presented post-traumatic amnesia and 

post-traumatic mental changes indicating the presence of 

minor head injury. Other researchers also reported the 

presence of a concomitant head injury in many patients 

with spinal cord injury (Davidoff, Morris, Roth & 

Bleiberg, 1985; Davidoff, Roth, Morris, Bleiberg & Meyer, 

1986; Davidoff, Roth, & Richards, 1992; Harris, 1968; 

Meinecke, 1968; Morris, Roth & Davidoff, 1986; Rimel, 

1981; Schueneman & Morris, 1982; Silver, Morris & 

Otfinowski, 1980; Wagner, Kopaniky, & Esposito, 1983; 

Young, Burns, Bowen & McCutchen, 1982). 

Michael, Guyot, and Darmody (1989) specifically 

examined the coincidence of severe head and cervical 

injuries. The coincidence of "primary" cervical spine 

injury with severe head injury was 24 percent. The 
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coincidence of "primary" head injury with cervical injury 

was 6 percent. The mortality rate for patients with 

concomitant injuries was 13 percent. Michael et al.'s 

results confirm earlier studies (Bachulis, Long, & Hynes, 

1987; Bohlman, 1979; Kilberg, 1970; Shrago, 1973) which 

reported similar rates. However, Gbannador, Fruin, and 

Taylon (1986) only reported a coincidence rate of 1.2 

percent for head injuries associated with cervical 

injuries. O'Malley and Ross (1988) found similar 

results, which demonstrated that patients with 

craniocerebral injury were at no greater risk for injury 

to the cervical spine (1.8 percent vs. 3.5 percent) than 

patients without head trauma. 

In a longitudinal study, Richards, Brown, Hagglund, 

Bua, and Reeder (1988) administered a neuropsychological 

test battery to 150 spinal injury patients an average of 

7 weeks postinjury and then readministered the battery an 

average of 38 weeks after initial testing. The 

researchers found that test performance improved over 

time in a pattern similar to that of patients with mild 

to moderate head injury. They suggested that the finding 

had implications for rehabilitation. Richards et al. 

indicated that clinicians should be alert for cognitive 

deficits in the spinal cord injury population, especially 

during the acute phase of rehabilitation. They also 

suggested that test data derived from spinal cord injury 
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patients initially post-injury may be an underestimate of 

cognitive abilities for future rehabilitation, e.g., when 

vocational retraining is sought later in the process of 

rehabilitation. 

The presence of head injury in the spinal cord 

injured patient can affect subsequent rehabilitation. 

Morris, Roth, and Davidoff (1986) reported that head 

injury may produce increased irritability, poor judgment, 

impulsiveness, and memory deficits in the spinal cord 

injury patient. These deficits can in turn have an 

impact on the patient's ability to learn, to be 

motivated, and to establish social relationships in a 

spinal cord injury rehabilitation program. 

Long-term adjustment of patients with a concomitant 

spinal cord and traumatic brain injury was studied by 

Richards et al. (1991). Mild head injury was not 

associated with long-term poor social and personal 

adjustment; however, the researchers cautioned that 

further research was needed to assess the impact of a 

mild head injury on the initial rehabilitation of spinal 

cord injured patients. 

Minor Head Injury and Chronic Pain 

Evidence suggested that a minor head injury may 

occur in chronic pain patients presenting other 

orthopedic injuries. A study conducted by Anderson, 
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Freeman, Stone, Butler and Felsenthal (1988) indicated 

that in a series of ninety-three consecutive referrals to 

a pain management rehabilitation program, seven patients 

were identified as having a minor head injury through 

clinical evaluation. Similar results were obtained in a 

second study (without a control group) by Anderson, 

Kaplan, and Felsenthal (1990) in which 67 accident 

patients, referred for chronic pain management, were 

administered a formal mental status examination. From 

the 67 patients, seven were diagnosed clinically as 

having sustained a concomitant minor head injury. Five 

of the seven patients diagnosed with minor head injury 

had neuropsychometric confirmation of the closed head 

injury. Although treatment was administered to the seven 

patients, treatment failures were described as high. 

Further confirmation of this finding was suggested by 

Anderson (personal communication March 6, 1991) who 

stated that from 100 consecutive referrals to a pain 

management program, evidence of minor head injury was 

found in ten patients suffering work-related injuries. 

Problem Investigated 

Although research in the area of spinal cord injury 

established the relationship between concomitant 

injuries (minor head injury and spinal cord injury), 

there is a lack of research linking minor head injury and 
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chronic pain. There is, however, some evidence to 

suggest that head injury may have an impact on the 

chronic pain patient's functioning and rehabilitation 

process. 

Since there was an obvious gap in the literature, a 

need existed to further examine the relationship between 

chronic pain and head injury. The above issues provide 

the background and justification for the present 

research. To date, only one study (Anderson, Kaplan, & 

Felsenthal, 1990), without adequate controls, indicated 

that closed head injuries may exist in selected chronic 

pain patients. This research attempts to fill the void 

of information on chronic pain and minor head injury. It 

was anticipated that the outcome of this research would 

provide a means for more acute diagnosis and appropriate 

treatment of chronic pain patients if two persistent 

questions were investigated. The questions are: (1) Do 

differences exist in cognitive functioning within 

subpopulations of chronic pain patients, and (2) Do 

differences exist in cognitive functioning between pain 

patients and controls? 
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Hypotheses 

The specific hypotheses of the present research 

stated in the null form were: 

Hypotheses 1: There will be no significant 

difference between groups on measures of memory, 

psychomotor speed, and attention. 

Hypothesis 2: There will be no significant 

difference in verbal immediate memory between groups as 

measured by the Wechsler Memory Scale. 

Hypothesis 3: There will be no significant 

difference in verbal delayed memory between groups as 

measured by the Wechsler Memory Scale. 

Hypothesis 4: There will be no significant 

difference in non-verbal immediate memory between groups 

as measured by the Wechsler Memory Scale. 

Hypothesis 5: There will be no significant 

difference in non-verbal delayed memory between groups as 

measured by the Wechsler Memory Scale. 

Hypothesis 6: There will be no significant 

difference in attentional abilities between groups as 

measured by the Digit Span subtest of the Wechsler Adult 

Intelligence Scale—Revised. 

Hypothesis 7: There will be no significant 

difference in psychomotor speed between groups as 

measured by the Digit Symbol subtest of the Wechsler 

Adult Intelligence Scale—Revised. 



CHAPTER III 

METHODOLOGY 

The methodology utilized in this study is described 

in the following categories: Subjects, Group Assignment, 

Instruments, Research Procedures, Research Design, and 

Statistical Procedures. 

Subjects 

The clinical sample for this study was obtained from 

patients diagnosed with chronic pain who were referred 

for treatment at the Neuropsychology Clinic in Abilene, 

Texas. The clinic serves patients from rural and urban 

areas in 27 counties in Texas extending from Lubbock east 

to Dallas-Fort Worth. Control subjects were recruited by 

direct person-to-person solicitation from the Texas 

Employment Commission in Abilene, Texas. Demographic 

information was collected on subjects and included: 

gender, ethnicity, and educational and occupational 

background. Two hundred and eight subjects were involved 

in this study. Subjects were assigned to one of four 

groups: back injury (BI); cervical injury (CI); cervical 

injury with criteria for minor head injury (CI + MHI); 

and control group. Criteria for exclusion as clinical 

subjects in the study included anyone less than 18 years 

46 
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old or anyone who had a past history of a 43 neurological 

disorder prior to consideration for the study. Criteria 

for exclusion as control subjects included anyone less 

than 18 years old and anyone with a past history of 

spinal injury, head injury, or other neurological 

condition. 

Of the 208 subjects in the study, 36 clinical 

subjects were excluded because they did not meet the 

established criteria for assignment to one of the 

clinical groups. Using independent raters to make the 

assignments to groups, the initial sample consisted of 

172 subjects. These included: 30 control, 107 lumbar 

injury, 10 cervical, and 25 cervical and minor head 

injury subjects. Prior to the statistical analyses, 

outliers or extreme scores were deleted because they 

might distort the results of the multivariate analysis 

(Gnanadesikan, 1977). Nine cases were deleted. Four 

cases were deleted due to extreme scores on the Weschsler 

Adult Intelligence Scale—Revised or the Peabody Picture 

Vocabularly Test-Revised (below 70 or above 125) and five 

cases were deleted due to extreme scores on the dependent 

measures. The final N was 163 with 24 control, 105 

lumbar injury, 10 cervical injury and 24 cervical and 

minor head injury subjects. 

The total subject group contained 102 males (62.6%) 

and 61 females (37.4%). Table 1 shows the gender of the 
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subjects by group. As Table 2 illustrates, the ethnicity 

for the total subject sample included 9 African-American 

subjects (5.5%), 116 Caucasian subjects (71.2%), 37 

Hispanic subjects (22.7%), and 1 Asian-American subject 

(.6%). 

Table 3 shows the occupational categories for the 

control and clinical groups. Occupational categories for 

subjects in the total sample were: 21 professional/ 

technical (12.9%), 24 clerical/sales (14.7%), 29 service 

(17.8%), 1 agricultural (.6%), 13 processing (8.0%), 7 

machine trades (4.3%), 7 benchwork (4.3%), 28 structural 

work (17.2%), 24 miscellaneous occupations (14.7%), and 9 

did not report occupation (5.5%). 

Table 4 shows the age of subjects by group. The ages 

of the subjects ranged from 20 years to 73 years with a 

mean of 37.8 years. As Table 5 illustrates, years of 

formal education ranged from 0 years to 19 years with an 

average of 11.88 years. Table 6 illustrates Group 3 

(cervical + minor head injury) had the greatest time span 

between injury and evaluation. Specifically, Group 3 had 

a mean of 30.66 months. 
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Table 1 

Numbers and Percentages for Groups by Gender 

Group 

Control 

yuffife)^r Percent 

Male 
Female 

Lumbar 

Male 
Female 

Cervical 

Male 
Female 

Cervical + 
Minor Head 

Male 
Female 

Total Sampl 

Male 
Female 

Injury 

e 

09 
15 

73 
32 

04 
06 

16 
08 

102 
61 

38% 
63% 

70% 
30% 

40% 
60% 

67% 
33% 

62.6% 
37.4% 
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Table 2 

Numbers and Percentages for Groups by Ethnic Background 

Ethnic Group 
Afri.-Am. Caucasian Hispanic Native- Asian-

Am. Am. 

grQup 

Control (03) 13% (18) 75% (03) 30% (00) 0% (00) 0% 

Lumbar (05) 5% (72) 69% (28) 27% (00) 0% (00) 0% 

Cervical (00) 0% (08) 80% (02) 20% (00) 0% (00) 0% 

Cervical + 
Minor 
Head 
Injury (01) 4% (18) 75% (04) 17% (00) 0% (01) 4% 

Total 
Sample (09) 5.5% (116)71.2%(37) 22.7%(00) 0% (01).6% 
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Table 3 

Numbers and Percentages for Groups by Occupational 
Category 

Group 

Occupational Group Control Lumbar 

Cervical + 
Minor Head 

Cervical Injury 

Professional/ 
Technical 

Clerical/Sales 

Service 

Agriculture 

Processing 

Machine Trade 

Benchwork 

(09) 38% (07) 7% (01) 11% (04) 17% 

(06) 25% (12) 12% (02) 22% (04) 17% 

(05) 21% (19) 19% (03) 33% (02) 9% 

(00) 0% (01) 1% (00) 0% (00) 0% 

(00) 0% (11) 11% (00) 0% (02) 9% 

(00) 0% (05) 5% (00) 0% (02) 9% 

(00) 0% (06) 6% (00) 0% (01) 4% 

Structural Work (04) 17% (19) 19% (01) 11% (04) 17% 

Miscellaneous (00) 0% (18) 18% (02) 22% (04) 17% 
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Age of Subjects by Group 
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Group ValyQ 

Control 

M 

SD 

Lumbar 

M 

SD 

Cervical 

M 

SD 

Cervical + 

Minor Head Injury 

M 

SD 

Total Sample 

M 

SD 

37.66 

11.62 

36.13 

9.43 

38.50 

8.74 

44.91 

13.00 

37,80 

10.68 
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Table 5 

Years of Formal Education by Group 

Group Value 

Control 

M 

SD 

Lumbar 

M 

SD 

Cervical 

M 

SD 

Cervical + 
Minor Head Injury 

M 

SD 

Total Sample 

M 

SD 

13.54 

2.12 

11.27 

2.24 

12.33 

.81 

12.05 

3.63 

12.29 

2.56 



^^SaL* 

54 

Table 6 

Months between Injury and Evaluation for Clinical Groups 

group Value 

Lumbar Injury 

M 11.60 

SD 13.48 

Cervical Injury 

M 13.90 

SD 9.23 

Cervical + 

Minor Head Injury 

M 30.66 

SD 72.79 

Note: CI + MHI group median 13. 
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Group Assignment 

An admission interview was conducted with all 

subjects including control subjects at the 

Neuropsychology Clinic, hospital, or Texas Employment 

Commission. Following the interview, a written Admission 

Summary or Consultation report was completed for all 

clinical subjects. The Admission Summary report and 

Consultation report (for hospitalizedclinical subjects) 

included the following sections: History of Present 

Injury, Prior Medical History, Personal and Social 

History, and Examination of Current Symptomology. 

Two independent raters, blind to the subjects and 

outcome data, assigned clinical subjects to groups. The 

criteria for raters included an earned doctorate degree 

and employment in neuropsychology for more than five 

years. In instances of disagreement between raters, a 

third independent rater assigned subjects to groups. 

Raters number one and two agreed on 83.7 percent of the 

assignments. Rater number three assigned 16.3 percent of 

the subjects. The third rater also classified 50 

additional subjects as a measure of interrater 

consistency and reliability. All of the subjects 

classified by rater number three were cases which 

involved multiple injuries in which raters had to 

differentiate between the cervical group and the cervical 

and minor head injury group. 
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Raters were given the Admission Summary or 

Consultation for each subject. Additionally, raters were 

provided a list of criteria for group assignment (see 

Appendix B). The raters assigned subjects to one of four 

categories: (1) Group 1 - Back Injury; (2) Group 2 -

Cervical Injury; (3) Group 3 - Cervical Injury and Minor 

Head Injury; or (4) Does not meet criteria for any of the 

above groups. Clinical subjects not meeting criteria for 

Groups 1, 2, or 3, were eliminated from the study. 

Subjects assigned to the back injury group (BI) were 

individuals diagnosed with chronic pain and an injury to 

the lumbar-sacral region of the spinal column. Subjects 

assigned to the cervical injury group (CI) had chronic 

pain with a focus in the cervical region and no clinical 

evidence of head trauma. Subjects assigned to the 

cervical injury and minor head injury group (CI + MHI) 

satisfied four criteria. First, subjects must have 

sustained a cervical injury and experienced post

traumatic transient mental changes, such as loss of 

consciousness or being "dazed" at the time of the injury, 

or experienced a clear period of post-traumatic amnesia. 

Second, if subjects sustained a loss of consciousness, 

the duration of unconsciousness was less than 20 minutes. 

Third, subjects did not have other neurological 

disorders that could account for the post-traumatic 

mental change. Fourth, if a Glasgow Coma Scale score was 
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available, that score was 13-15, a value suggested by 

Anderson, Kaplan & Felsenthal (1990). 

To determine the degree of consistency in group 

assignment, a coefficient of inter-rater reliability was 

used. The kappa statistic was employed because it was 

described as appropriate when raters use nominal scales 

of measurement (Cohen, Montague, Nathanson, & Swerdlik, 

1988). 

Instruments 

Wechsler Memory Scale—Russell Revision 

Subjects in Groups 1, 2, and 3 (clinical groups) and 

subjects in Group 4 (control group) were administered the 

Wechsler Memory Scale-Russell Revision. The Wechsler 

Memory Scale (WMS) was developed in 1945 by David 

Wechsler (1945) at Bellevue Hospital. The purpose of 

this test is to provide a simple, rapid assessment of 

memory functioning (Wechsler, 1945). It contains seven 

subtests: Personal and Current Information; Orientation; 

Mental Control; Logical Memory; Digit Span; Visual 

Reproduction; and Associate Learning. While Lezak (1983) 

suggested that the Wechsler Memory Scale does not compete 

well overall as a memory battery with other full memory 

batteries, the Logical Memory, Associate Learning, and 

Visual Reproduction subtests are useful in clinical 

practice and in research. She stated that the Logical 
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Memory subtest of the Wechsler Memory Scale is one of the 

most widely used verbal memory story tests. In this 

study, the Logical Memory and Visual Reproduction 

subtests of Form I of the Wechsler Memory Scale and the 

revised format advocated by Russell (1975) were used. 

In the administration of the Logical Memory subtest, 

the exauniner read two paragraphs. The first paragraph 

containing 24 ideas or memory units, required the subject 

to provide immediate free recall following the reading. 

The second paragraph, containing 22 items, was read, and 

the subject was asked to give free recall of the material 

in the second paragraph. The subject's total score was 

the average number of memory units recalled for each 

paragraph divided by 2, with the highest total score 

being 23. 

In the Visual Reproduction subtest of the Wechsler 

Memory Scale, subjects were exposed to three cards each 

containing designs. The cards were presented 

individually for 10 seconds. After each presentation, 

subjects were asked to draw the designs on the cards. 

The maximum score for this subtest was 14. 

The administration of the subtests followed the 

revised procedure developed by Russell (1975) to 

ascertain subjects' immediate and delayed memory 

functioning. Russell's format follows the original 

format developed by Wechsler (1945) except Russell's 
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Revision has a 30 minute delayed administration. 

Accordingly, the Logical Memory and Visual Reproduction 

subtests were administered first. After 30 minutes, 

during which time the subject had been working on 

non-related tasks, a delayed recall trial was 

administered. 

Russell's method produces three sets of scores for 

each subtest: a short-term memory score; a long-term 

memory score produced from the delayed trial; and a 

computation of the percentage retained between the first 

trial and the 30 minute delayed trial (Lezak, 1983). In 

this study, only the immediate memory and delayed memory 

scores were used. 

Russell's (1975) data on reliability and validity 

indicated that the revised version is both reliable and 

valid. A total of 105 subjects (30 normal and 75 brain 

damaged) composed Russell's sample for determining 

reliability and validity. The reliability of the revised 

Wechsler Memory Scale scale was calculated by using the 

Spearman-Brown formula. The results of the corrected 

correlations were: verbal short-term, .83; verbal 

delayed, .88; verbal percentage retained, .84; figural 

short-term, .84; figural delayed, .85; and figural 

percentage retained, .51. In determining the validity 

for the revised Wechsler Memory Scale, Russell examined 

the effect of an organic diagnosis on the scores obtained 
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and correlated the memory impairment scores with the 

established index of brain damage on the Halstead-Reitan 

Neuropsychological Battery. He found that organics 

scored significantly lower than controls on all of the 

subtest scores. Comparing the subjects' performances on 

the revised WMS and Halstead-Reitan Battery, the 

following correlations were obtained: verbal short-term, 

-.55; verbal delayed, -.60; verbal percentage retained, 

-.49; figural short-term, -.75; figural delayed, -.76; 

and figural percentage delayed, -.55. In reviewing 

Russell's data, Franzen (1989) reported that when 

correlations were assessed separately for brain-damaged 

and normal subjects, the correlations were always lower 

for normal subjects. 

Wechsler Adult Intelligence Scale—Revised 
Digit Span Subtest 

Subjects in Groups 1, 2, and 3 (clinical groups) and 

subjects in Group 4 (control group) were administered the 

Wechsler Adult Intelligence Scale—Revised Digit Span 

subtest. The Digit Span subtest of the WAIS-R involves 

two sections: Digits Forward and Digits Backward. For 

Digits Forward, subjects were asked to repeat digits to 

an examiner in the exact order in which the examiner 

recited them to the subject. This task involved 

efficiency of passive span of apprehension and mental 

tracking (Lezak, 1983). 
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Digits Backward differs from Digits Forward in that 

subjects were asked to listen to digits recited by the 

examiner then state them in the reverse order. Digits 

Backward involved both mental tracking and mental 

double-tracking. For double-tracking, both memory and 

reversing operations proceed simultaneously. Vernon 

(1979) described this operation as requiring more effort 

because this task places more stress upon the working 

memory. 

In this study, the scaled subtest score of the WAIS-R 

Digit Span subtest was used. The subtest has a mean of 

10 and a standard deviation of 3, with an average 

standard error of measurement across age groups of 1.23. 

Reliability for the Digit Span subtest of the WAIS-R was 

determined using the test-retest method on samples in 

four age groups ranging in size from 48 to 80 

individuals. The average reliability coefficient across 

age groups was .83 (Wechsler, 1981). 

Spitz (1972) reviewed experimental studies of 

immediate recall for Digits Forward. He indicated that 

digit span capacity was six (plus or minus one) for 

adults of average or above average intelligence. 

Researchers (Black & Strub, 1978; Costa, 1975; Fowler, 

Richards & Boll, 1980; Weinberg, Diller, Gerstman, & 

Schulman, 1972) examined the validity of the Digit Span 

subtest with neurologically impaired subjects. Black and 
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Strub (1978) indicated that Digits Forward and Digits 

Backward were significantly correlated with the Wechsler 

Adult Intelligence Scale Intelligence Quotient scores and 

Wechsler Memory Scale Memory Quotient scores in brain

damaged subjects. Costa (1975) found no differences 

between patients with cerebral lesions and control 

patients on Digits Forward. However, Costa reported that 

on Digits Backward, patients with cerebral lesions had 

lower scores than controls, and patients with visual-

spatial deficits performed more poorly than those 

without visuospatial deficits. Similar results were 

reported by Weinberg et al, (1972), 

In comparing right and left hemiplegics with controls 

of low and high educational levels, Weinberg et al. 

(1972) indicated that right hemiplegics responded 

similarly to low education controls on both Digits 

Forward and Digits Backward, Left hemiplegics performed 

significantly lower (p<,05) than all groups on Digits 

Backward. Fowler, Richards, and Boll (1980) conducted a 

study which compared epileptic and normal adults on the 

11 subtests of the Wechsler Adult Intelligence Scale. 

The researchers found that epileptic subjects performed 

more poorly than controls on all eleven subtests. A 

factor analysis revealed the presence of a verbal 

comprehension factor, (verbal subtests), a perceptual 

factor (performance subtests), and a "freedom from 
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distractibility" factor (Arithmetic, Digit Span, Digit 

Symbol). 

Shum, McFarland, and Bain (1990) used factor-analytic 

techniques to examine the construct validity of eight 

attention tests in head-injured and control subjects. 

The researchers found that each of 13 measures from the 

eight tests loaded on one of three factors (visuomotor 

scanning, sustained selective processing, visual/auditory 

spanning). Digits Forward and Digits Backward loaded on 

component three (visual/auditory) for control subjects 

(f = factor loading), (f = .84, f = .82) and for 

head-injured subjects (f = .88, f = .82). Similarly, 

using factor-analytic techniques Moses (1989) found that 

the Digit Span subtest loaded on a verbal recall 

attention factor in neurological, psychiatric and control 

subjects. 

Digit Symbol Subtest of the Wechsler Adult 
Intelligence Scale—Revised 

Subjects in Groups 1, 2, and 3 (clinical groups) and 

subjects in Group 4 (control group) were administered the 

Wechsler Adult Intelligence Scale—Revised Digit Symbol 

subtest. The Digit Symbol subtest of the WAIS-R is a 

measure of psychomotor performance that is unaffected by 

learning, memory, or intellectual abilities (Lezak, 

1983). Specifically, performance on this subtest 

utilizes motor persistence, response speed, sustained 
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attention, and visuomotor coordination. Hirschenfang 

(1960) described the Digit Symbol subtest as the Wechsler 

Battery subtest most sensitive to brain damage. Scores 

on this subtest are reported to be depressed even when 

brain damage is minimal. 

The symbol substitution task for this subtest is 

printed in the test booklet of the WAIS-R (Wechsler, 

1981, p. 84). It consists of 100 small blank squares 

paired with a randomly assigned number from one to nine. 

The squares are arranged in four rows, A printed key, 

pairing the numbers with symbols above the four rows, is 

provided. During the administration, subjects were first 

given a practice trial in which they were asked to draw 

symbols under the corresponding numbers. Following the 

practice trial, the subject was given 90 seconds to draw 

as many symbols as possible. The Digit Symbol subtest 

was scored by giving one point for each item completed 

correctly within the 90 seconds (Wechsler, 1981). 

This study utilized the subtest scaled score. 

The Digit Symbol subtest has a mean of 10 and a 

standard deviation of 3, The average standard error of 

measurement across age groups for the Digit Symbol is 

1.27. The reliability for the Digit Symbol subtest was 

established using test-retest methods through double-

testing studies of subject samples at four age groups 
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(16-17, 25-34, 35-44, 45-54), The average test-retest 

reliability for the groups was ,82 (Wechsler, 1981), 

Several studies (Baud & Raychfleisch, 1982; Bauer, 

Schlottmann, Kane & Johnsen, 1984; Panitz & Feingold, 

1983; Panitz & Feingold, 1984) established the validity 

of the Digit Symbol subtest with neurologically impaired 

subjects, Bauer et al. (1984) assessed the validity of 

the Digit Symbol component of the Russell, Neuringer, 

and Goldstein Average Impairment Rating as an indicator 

of cerebral impairment. The researchers used the Digit 

Symbol subtest scores of 65 brain-damaged and 50 control 

subjects and found that the mean impairment rating 

obtained by brain-damaged subjects was significantly 

higher than control subjects. Upon examination of 

individual subject scores, the Digit Symbol subtest 

yielded an accurate classification of 82 percent of brain 

damaged and 60 percent of control subjects. 

Panitz and Feingold (1983) and Panitz and Feingold 

(1984) reported that a shortened form of the Revised Beta 

Examination using the Digit Symbol and Picture Completion 

subtests of the Wechsler Adult Intelligence Scale was 

useful in discriminating occupational and educational 

status among detoxified alcoholics. In a study of 

patients with cerebral dysfunction and neurotic 

disturbances. Baud and Raychfleisch (1982) indicated that 

the combination of three subtests (Digit Symbol, Digit 
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Span, Similarities) showed diagnostic discrimination 

between the two groups. 

Wechsler Adult intelligence Scale—Revised 

Subjects in Groups 1, 2, and 3 (clinical groups) 

were administered the Wechsler Adult Intelligence 

Scale—Revised (WAIS-R) as a measure of intellectual 

functioning level. The WAIS-R was developed as a basic 

test of intelligence and as a diagnostic tool and 

research instrument by David Wechsler in 1981. It 

extends the line of intelligence tests developed by 

Wechsler beginning with the publication of Form I of the 

Wechsler Bellevue Intelligence Scale in 1939 and then 

followed with the Wechsler Intelligence Scale in 1955 

(Wechsler, 1981). 

The WAIS-R contains 11 subtests which are grouped 

under two headings: Verbal IQ (VIQ) and Performance IQ 

(PIQ). The verbal subtests included in the Verbal IQ 

score are the Information, Digit Span, Vocabulary, 

Arithmetic, Comprehension, and Similarities subtests. 

The performance subtests included in the Performance IQ 

score are the Picture Completion, Picture Arrangement, 

Block Design, Object Assembly, and Digit Symbol subtests. 

All of the subtests are included in the Full Scale IQ 

score (Franzen, 1989). 
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The age range of the WAIS-R is 16 years 0 months 

through 74 years 11 months (Wechsler, 1981). The WAIS-R 

was normed on a sample of 1,880 individuals in the United 

States who were stratified according to variables of age, 

sex, race, geographic region, occupation, education, and 

urban-rural residence in a manner representative of the 

1970 U. S. Census (Cohen et al., 1988). 

Raw scores on each of the WAIS-R subtests are 

converted into standard scores with a mean of 10 and a 

standard deviation of three. Full, Verbal, and 

Performance Scale scores are found by adding the scaled 

scores for the 11 subtests, 6 verbal subtests, and 5 

performance subtests, respectively. The Verbal, 

Performance and Full Scale IQ scores are expressed as 

deviation IQs with a mean of 100 and a standard deviation 

of 15 (Anastasi, 1988). The standard error of 

measurement for the IQ scores are 2.74 for the Verbal IQ, 

4.14 for the Performance IQ, and 2.53 for the Full Scale 

IQ (Franzen, 1989). In this study, the Full Scale IQ 

score was used. 

For all eleven subtests and for the Verbal, 

Performance, and Full Scale IQs, reliability coefficients 

were computed with nine age groups (16-17, 18-19, 20-24, 

25-34, 35-44, 45-54, 55-64, 65-69, 70-74). With the 

exception of the Digit Span and Digit Symbol subtests, 

the reliability for the subtests were determined using 
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the split-half technique (corrected for full test length 

by the Spearman-Brown formula). For Digit Span and Digit 

Symbol, the reliability was established using the test-

retest method. Guilford's (1954) formula for computing 

the reliability of a composite group of tests was used to 

obtain the reliabilities of the Verbal, Performance, and 

Full Scale IQs. The average reliability coefficients 

across all nine age groups for the Verbal, Performance, 

and Full Scale IQ were .97, .93, and .97, respectively 

(Wechsler, 1981). 

Several studies established the validity of the 

WAIS-R with neurologically impaired populations. 

Bernstein (1983) assessed the validity of the Verbal IQ-

Performance IQ split for neuropsychological diagnosis. 

Using a sample of 89 patients, he examined the Verbal 

IQ-Performance IQ split in patients with unilateral and 

bilateral brain dysfunction. Bomstein found that left 

hemisphere patients had significantly lower Verbal IQ 

than Performance IQ scores and right hemisphere patients 

had significantly lower Performance IQ than Verbal IQ 

scores. Bilateral patients had a significantly lower 

Performance IQ than Verbal IQ. Bornstein concluded that 

cerebral dysfunction may have an effect on the Verbal IQ-

Performance IQ split. Several researchers (Bornstein, 

1984; Inglis & Lawson, 1981; Sundet, 1986) examined the 
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effect of gender on the Verbal IQ-Performance IQ split; 

their results were inconclusive* 

The factor structure of the WAIS-R was studied by 

several researchers. Parker (1983) performed factor 

analysis on the WAIS-R and concluded that the three-

factor solution reported for the WAIS was also credible 

for the WAIS-R. The solution consisted of verbal 

comprehension, perceptual organization, and freedom from 

distraction components. Atkinson and Cyr (1984) found a 

similar result with a sample of 114 psychiatric 

inpatients. Several investigators (Blaha & Wallbrown, 

1982; Ryan, Rosenberg, & DeWolfe, 1984) reported a 

two-factor solution with verbal comprehension and 

perceptual organization factors. 

Crosson, Greene, Roth, Farr and Adams (1990) 

performed a cluster analysis to divide 93 WAIS-R profiles 

from patients with a blunt-head injury into six cluster 

groups of 10 or more members. They found that the Digit 

Span, Arithmetic and Picture Completion subtests 

contributed most to the clustering process; Verbal-

Performance discrepancies also contributed to clustering 

in 5 out of 6 groups. Crosson et al. found that among 

various injury and demographic variables only length of 

coma contributed to the clustering patterns. They 

recommended that further research be conducted to 
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determine the utility of the potential use of the WAIS-R 

subtest patterns after head injury. 

In examining the construct validity of tests of 

verbal and visual mental imagery, DeLuca and Cicerone 

(1991) performed a factor analysis on a visual and verbal 

mental imagery task, the Wechsler Memory Scale and the 

WAIS-R. Subjects were 59 neurologically impaired 

patients. The results of the factor analysis produced a 

four-factor solution. Factor 1 reflected verbal 

cognitive ability and showed loadings from Vocabulary and 

Information from the WAIS-R and Logical Memory from the 

WMS. Factor 2 reflected visual perceptual cognition with 

highest loadings on Block Design and Object Assembly from 

the WAIS-R. Factor 3 was comprised of a general memory 

construct with highest loadings on immediate and delayed 

recall of both Logical Memory and Visual Reproduction of 

the WMS. Factor 4 reflected an attention/concentration 

construct with loadings from Digits Forward and Backward, 

and Digit Symbol from the WAIS-R and Mental Control from 

the Wechsler Memory Scale. 

Newton and Johnson (1985) examined social adjustment 

in 11 severely head injured patients. The researchers 

studied the potential effect of cognitive deficits as 

measured by the WAIS-R in relation to social performance. 

The results indicated that a low Performance IQ score and 

poor social performance, and also low Performance IQ 
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score and social anxiety were related; however, the 

results were not significant. 

A study by Corrigan and Hinkeldey (1987) on patients 

with unilateral cerebrovascular accidents (CVA) 

representing focal brain damage and patients with closed-

head injuries representing diffuse brain damage indicated 

that both groups of patients scored higher on the Memory 

quotient (MQ) of the WMS than the Full Scale IQ score of 

the WAIS-R. However, patients with a CVA (focal brain 

injury) produced significantly higher scores on the WMS 

than the head injured patients (diffuse brain injury). 

Peabody Picture Vocabulary Test—Revised 

Subjects in Group 4 (control group) were 

administered the Peabody Picture Vocabulary Test—Revised 

as an estimate of general intellectual ability level. 

Lezak (1983) reported that the PPVT-R is appropriate for 

quick screening and for estimating the general ability 

level of intact people. The PPVT-R is an updated version 

of the Peabody Picture Vocabulary which was developed by 

Lloyd Dunn in 1959 (Dunn & Dunn, 1981). Cohen et al. 

(1988) indicated that the PPVT-R is not an intelligence 

test per se, but rather measures a facet of cognitive 

ability, receptive vocabulary for standard American 

English. 
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The PPVT-R test consists of pictures that are shown 

to the test taker four at a time. The examiner reads a 

word and the test taker points to the picture that best 

describes the word. Typically test administration time 

is 15 minutes. Raw scores are converted to age 

equivalents or to standard scores with a mean of 100 and 

a standard deviation of 15 (Cohen et al,, 1988), 

The PPVT-R was standardized on a sample of 4200 

children between the ages of 2-1/2 and 18 years of age. 

A sample of 828 adults was also tested (ages 19-40). 

Split-half reliabilities were reported for the various 

age groups. The values for the child sample were .80 for 

Form L and .81 for Form M of the PPVT-R. The split-half 

coefficient for the adult sample was .82 and calculated 

only for Form L (Franzen, 1989). 

Several studies (Craig & Olson, 1991; Stevenson, 

1986) have been conducted to establish the validity for 

the use of the PPVT-R with rehabilitation patients. 

Stevenson (1986) investigated the relationship between 

the PPVT-R alternate forms and the Wechsler Adult 

Intelligence Scale—Revised (WAIS-R) in a sample of 

rehabilitation agency clients. He found Pearson product 

moment correlations with the WAIS-R Verbal IQ (VIQ) and 

the PPVT-R form L at .82; form M, .78; WAIS-R Performance 

IQ (PIQ) with the PPVT-R, form L, .46; form M, .38; Full 

Scale IQ (FSIQ) with the PPVT-R form L, .77; and form M 
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at .67. Mean score comparisons showed that the PPVT-R 

slightly underestimated performance on the WAIS-R VIQ and 

FSIQ by four and five points, respectively. PPVT-R was 

found to underestimate WAIS-R PIQ scores approximately 

nine points. 

Mangriaracina and Simon (1986) examined the 

relationship between the PPVT-R and the WAIS-R in 

psychiatric inpatients. The researchers found no 

significant differences between PPVT-R scores and WAIS-R 

Verbal, Performance, and Full Scale IQ scores. However, 

significant Pearson correlations were found between the 

PPVT-R scores and WAIS-R FSIQ (r = .87, p<.001), VIQ 

(r = .90, p<.001) and PIQ (r = .74, p<.001). The PPVT-R 

was found to significantly underestimate WAIS-R IQ scores 

of individuals who were in the mild mental retardation 

range (PPVT-R, M = 52.69; WAIS-R, M = 60.76). In 

nonretarded individuals, the PPVT-R was found to slightly 

overestimate the WAIS-R scores, although the result was 

not significant. Carvajal, Shaffer and Weaver (1989) 

found correlations similar to Mangriaracina and Simons 

(1986) in a population of maximum security inmates. 

Pearson correlations for the WAIS-R Full Scale IQ and the 

PPVT-R was .80 (.89, corrected for restriction of range 

in variability of WAIS-R scores). 

A discrepant result was found by Craig and Olson 

(1991) in a study of disability applicants. Craig and 
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Olson reported that while correlations for the WAIS-R 

scales and the PPVT-R were: VIQ and PPVT-R .77, PIQ and 

PPVT-R .71, and FSIQ and PPVT-R .77, the PPVT-R 

underestimated WAIS-R IQ scores. The PPVT-R 

underestimated VIQ scores by an average of 15 points, PIQ 

scores by an average of seven points and FSIQ scores by 

an average of 12 points. It should be noted that Craig 

and Olson's sample had IQ scores and PPVT-R scores which 

were within the mentally retarded range (VIQ, M = 68.31; 

PIQ, M = 66.63; FSIQ, M = 65.96; PPVT-R, M = 53.96). 

In conclusion, the literature supported moderately 

high correlations between the Wechsler Scales and the 

PPVT-R, but researchers disagreed on whether the PPVT-R 

underestimates or overestimates Wechsler scores. 

Research Procedures 

This study used five research phases. First, 

clinical subjects meeting the criteria for this study 

were identified through a computerized listing of all 

patients classified as having chronic pain at the 

Neuropsychology Clinic in Abilene, Texas. Only subjects 

classified after 1987 were considered. The data from the 

clinical subjects files at the Neuropsychology Clinic 

were obtained through the use of medical record 

abstraction. To be eligible for this study, the 

subjects' files included an Admission Summary or 
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Consultation, and test data obtained from the 

standardized administration of the Weschler Adult 

Intelligence Scale—Revised and the Weschler Memory 

Scale. The control subjects were solicited from the 

Texas Employment Commission in Abilene, Texas. 

Second, after potential subjects were identified, 

data collection began. To ensure confidentiality during 

group assignment, personal identifying information and 

diagnostic categories were removed from the Admission 

Summaries and Consultations. Additionally, subjects' 

data were given a coding number used in data collection. 

Since all of the testing was conducted at the 

Neuropsychology Clinic, clinical subjects' test files 

were retained by the licensed psychologist owning the 

Clinic. This procedure safeguarded the Rules and 

Regulations of the Texas State Board of Examiners of 

Psychologists (April, 1991, Ruling 465.22). 

Third, to assign clinical subjects to groups, all 

clinical subjects' Admission Summaries or Consultations 

were given to the independent raters. Using a blind 

rating format, the raters did not have information 

regarding the subjects' identities and test scores. The 

raters assigned subjects to groups following the 

procedures outlined in the previously described Group 

Assignment section. 



76 

Fourth, after clinical subjects were assigned to 

groups, the investigator gathered the data from the 

clinical subjects' files. Six scores were obtained: (a) 

immediate and delayed verbal memory scores (WMS); (b) 

immediate and delayed non-verbal memory scores (WMS); (c) 

Digit Span subtest scaled score (WAIS-R); and (d) Digit 

Symbol subtest scaled score (WAIS-R). The investigator 

reviewed all test protocol sheets to ensure that the 

scoring was accurate. Since inaccuracies were not found, 

rescoring was not necessary. 

Fifth, prior to reporting for testing, the control 

group subjects met with the investigator for an 

explanation of the purpose of the study. Subjects were 

informed that this study was being conducted to examine 

the specific cognitive abilities of subpopulations of 

persons diagnosed as having chronic pain. The subjects 

were told about the amount of payment for project 

completion (five dollars) and about the method of 

disbursement (immediately after completion of testing). 

Potential control group subjects were asked to 

complete an Informed Consent Form (see Appendix A). 

Subjects were interviewed using the Demographics Sheet 

(See Appendix C). All testing for the control subjects 

was performed by the investigator and recorded on an 

audio cassette player. Subjects' identities were 

safeguarded by assigning code numbers which were used on 



77 

all test protocols. During the assessment session, the 

tests were administered in the following order: (a) 

Logical Memory subtest of the WMS (to assess verbal 

memory); (b) Visual Reproduction subtest of the WMS (to 

assess non-verbal memory); (c) Digit Span subtest of 

the WAIS-R (to assess attention); (d) Digit Symbol 

subtest of the WAIS-R (to assess psychomotor speed); and 

(e) Peabody Picture Vocabulary Test—Revised. Following 

a minimum 30 minute delay, the Logical Memory and the 

Visual Reproduction subtests of the WMS were 

readministered. 

To assess the possibility of experimenter bias during 

the scoring of control subjects' test protocols, a 

psychometrist randomly selected and independently scored 

10 protocols. Pearson correlation coefficients were 

calculated to assess agreement between the experimenter's 

scoring and that of a psychometrist. 

Research Design and Statistical Procedures 

After reviewing studies (Bland,1987; Dawson-Saunders 

& Trapp, 1990; Kramer, 1988; MacMahon, Pugh & Ipsen, 

1960; Wassertheil-Smoller, 1990; Woolson, 1987) on 

medical research design methodology, it was decided that 

this study would be quasi-experimental. An experimental 

study would have been inappropriate because of the ethics 

of giving a harmful treatment (induced injuries) to 
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patients (Bland,1987). This design employed one 

independent variable (group membership) and six dependent 

variables (immediate verbal memory, delayed verbal 

memory, immediate non-verbal memory, delayed non-verbal 

memory, psychomotor speed, attention). Using the 

Statistical Program for the Social Sciences, the 

following statistical analyses were performed. First, 

the kappa statistic (Cohen, Montague, Nathanson & 

Swerdlik, 1988) was employed as a measure of interrater 

reliability in assessing group assignment. To assess the 

reliability of the testing performed on the control 

subjects, a Pearson correlation coefficient was 

calculated between the experimenter's scoring of test 

data and a psychometrist. 

Means and standard deviations were calculated on data 

obtained from the assessment instruments. Upon 

examination of the means which were obtained on the 

Wechsler Adult Intelligence Scale—Revised Full Scale IQ 

Score (clinical groups) and the Peabody Picture 

Vocabulary Test—Revised (control group), it was noted 

that the mean standard scores on the PPVT-R were 10 

points higher for the control group than the WAIS-R FIQ 

scores for the clinical groups. The literature 

(Carvajal, Shaffer, & Weaver, 1989; Craig & Olson, 1991; 

Stevenson, 1986) indicated a moderate correlation 
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(r = .77 to r = .87) between the PPVT-R Form L and the 

WAIS-R FIQ as measures of cognitive ability. 

A measure of analysis of covariance was considered, 

given the large differences in the PPVT-R standard scores 

and the WAIS-R Full Scale IQ scores for the control and 

clinical groups. Wildt and Ahtola (1978) described the 

principal uses of analysis of covariance: 

(1) to increase precision in randomized 
experiments; (2) to remove bias which 
results when test units cannot be 
assigned at random to experimental 
conditions; (3) to remove the effects 
of disturbing variables in observational 
studies; and (4) to fit regressions 
in the context of multiple 
classifications, (p. 13) 

This study met criteria numbers two and three as 

described above. Therefore, the cognitive ability scores 

(PPVT-R, WAIS-R) were used as covariates. 

Prior to testing the first hypothesis using a 

Multivariate Analysis of Covariance (MANCOVA), an 

examination of the data distribution and the following 

statistical tests were performed to evaluate certain 

assumptions of MANCOVA. A test for homogeneity of 

regression was conducted to assess the regression between 

the covariate and the dependent variables. A test of 

univariate homogeneity of variance (Barlett-Box F) and a 

test of multivariate homogeneity of the variance-

covariance matrices (Box's M) were also conducted (Bray & 

Maxwell, 1985; Pagano, 1986; Wildt & Ahtola, 1978). 
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The first hypothesis was tested using MANCOVA. The 

specific test statistic used to test for differences on 

the vector of the dependent variables was the Pillai-

Bartlett trace because it was reported to be much more 

robust than the other three statistics (Wilks' lambda, 

Roy's greatest characteristic root. Hotelling-Lawley 

trace) when applied to wide ranges of population 

configurations and violations of assumptions (Barker & 

Barker, 1984). For all hypotheses, the overall type I 

error rate was .05. For hypotheses two through seven, 

univariate F tests (ANCOVA) were conducted on the 

individual dependent variables. Bray and Maxwell (1985) 

and Barker and Barker (1984) indicated that historically 

a significant MANOVA could be followed with ANOVAS on 

each of the dependent variables. 

Dunn-Bonferroni contrasts were conducted on the 

groups of interest on the significant dependent variables 

from the Analysis of Covariance. Planned comparisons of 

interest were: (a) all chronic pain groups (BI, CI, 

CI + MHI) versus the control group to isolate the absence 

or presence of pain (b) back injury (BI) versus cervical 

injury (CI) to isolate cervical injury; and (c) cervical 

injury (CI) versus cervical injury and minor head injury 

(CI + MHI) to isolate minor head injury. The Dunn-

Bonferroni "t" procedure was used because it reduced the 

probability of making a type I error when limited 



81 

multiple planned comparisons were conducted (Dawson-

Saunders & Trapp, 1990; Huitema, 1980; Wassertheil-

Smoller, 1990). 



CHAPTER IV 

RESULTS 

The results chapter is divided into three sections: 

reliability of assessment, descriptive statistics, and 

inferential statistics. 

Reliability of Assessment 

Group Assignment 

The kappa statistic was calculated as a measure of 

interrater reliability to assess the reliability of group 

assignment. Kappa was .68 (p<. 001) indicating that 

there was a moderate correlation in group assignment 

between raters. 

Scoring of Data 

To assess the reliability of the testing and data 

scoring performed on the control subjects by the 

experimenter, a Pearson Correlation coefficient was 

calculated between the experimenter's scoring and that of 

a psychometrist. The correlation coefficients are 

presented in Table 7. The results show high correlation 

between the experimenter's testing procedure and scoring, 

and that of a psychometrist. 

82 
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Table 7 

Pearson Correlations between Experimenter and 
Psychometrist Scoring for Instruments 

Variable E p_ 

WMS Immediate Logical Memory 

WMS Delayed Logical Memory 

WMS Immediate Visual Reproduction 

WMS Delayed Visual Reproduction 

WAIS-R Digit Span 

WAIS-R Digit Symbol 

. 9 9 5 

. 9 9 8 

. 972 

. 9 6 7 

1 .000 

1 .000 

. 0 0 1 

. 0 0 1 

. 0 0 1 

. 0 0 1 

. 0 0 1 

. 0 0 1 
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Descriptive Stati Rt-,in«; 

The means and standard deviations for the Peabody 

Picture Vocabulary Test—Revised (PPVT-R) and for the 

Wechsler Adult Intelligence Scale—Revised (WAIS-R), 

calculated for the covariate variable, are depicted in 

Table 8. This section also presents the means and 

standard deviations for the six dependent variables, 

immediate verbal memory (WMS Immediate Logical Memory), 

delayed verbal memory (WMS delayed Logical Memory), 

immediate non-verbal memory (WMS immediate Visual 

Reproduction), delayed non-verbal memory (WMS delayed 

Visual Reproduction), attention (WAIS-R Digit Span), and 

psychomotor speed (WAIS-R Digit Symbol), which are 

summarized in Tables 8, 9, 10, 11, 12, 13, 14, and 15, 

respectively. 

Lezak (1983) concluded that the PPVT-R measures 

general cognitive ability in a normal (non-clinical) 

population. In the literature reviewed, the PPVT-R Form 

L Standard score correlated with the WAIS-R Full Scale IQ 

score in various populations and the correlation 

coefficients ranged from r = .77 to r = .87 (Carvajal, 

Shaffer, & Weaver, 1989; Craig & Olson, 1991; Stevenson, 

1986). A comparison of the mean PPVT-R score for control 

group subjects and the mean WAIS-R FIQ for clinical group 

subjects showed an approximate 10 point difference in the 

scores with the control group score more than 10 points 
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higher than the clinical groups. Cognitive ability was 

used as a covariate to increase the power of the 

statistical analysis and was especially important because 

of the large differences in group means. 

Inferential statistics 

Hypotheses Testing 

Prior to testing Hypothesis 1, an evaluation of 

certain assumptions for Multivariate Analysis of 

Covariance (MANCOVA) was undertaken. Since outliers or 

extreme scores may distort the results of a multivariate 

analysis (Gnanadesikan, 1977); nine cases were deleted 

from the analyses. Four cases were deleted due to 

extreme scores on the WAIS-R or PPVT-R (below 70 or above 

125) and five cases were deleted due to extreme score 

values on the dependent measures. For the statistical 

analyses, six cases were deleted from the control group, 

two cases from the lumbar group, and one case from the 

cervical and minor head injury group. No cases were 

deleted from the cervical group; thus, the final H was 

163. 

Examination of the distribution showed only mild 

departure from normality. However, it has been 

documented that MANCOVA is robust to moderate departure 
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Table 8 

Mean/Standard Deviation for the Peabody Picture 
Vocabulary Test-Revised Standard Score for the 
Control Group 

QrQUP n Value 

Control 24 

M 99.0 

SD 11.15 

Table 9 

Means/Standard Deviations for the Wechsler Adult 
Intelligence Scale—Revised Full Scale Intelligence 
Quotient Standard Scores for Clinical Groups 

Group n Value 

Lumbar 105 

M 88.69 

SD 9.80 

Cervical 10 

M 84.30 

SD 4.83 

Cervical + 
Minor Head Injury 24 

M 89.79 

SD 10.56 
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Table 10 

Means/Standard Deviations for Wechsler Memory Scale 
Immediate Logical Memory Raw Scores by Group 

Group 

Control 

M 

SD 

Lumbar 

M 

SD 

Cervical 

M 

SD 

Cervical + 
Minor Head Injury 

M 

SD 

Total Sample 

M 

SD 

JL 

24 

105 

10 

24 

163 

Value 

8.78 

2.65 

6.79 

2.82 

6.95 

2.06 

5.82 

3.16 

6.95 

2.91 
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Table 11 

Means/Standard Deviations for Wechsler Memory Scale 
Delayed Logical Memory Raw Scores by Group 

Group n Vê Xue 

Control 24 

M 6.81 

SD 2.57 

Lumbar 105 

M 4.77 

SD 2.57 

Cervical 10 

M 4.10 

SD 1-81 

Cervical + 
Minor Head Injury 24 

M 

SD 

Total Sample 163 

M 

SD 

3.96 

3.23 

4.91 

2.75 
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Table 12 

Means/Standard Deviations for Wechsler Memory Scale 
Immediate Visual Reproduction Raw Scores by Group 

Group n Value 

Control 24 

M 10.20 

SD 3.10 

Lumbar 105 

M 9.07 

SD 2.45 

Cervical 10 

M 7.70 

SD 2.94 

Cervical + 
Minor Head Injury 24 

M 8.55 

SD 3.27 

Total Sample 163 

M 9.08 

SD 2.75 
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Table 13 

Means/Standard Deviations for Wechsler Memory Scale 
Delayed Visual Reproduction Raw Scores by Group 

Group n Value 

Control 24 

M 8.66 

SD 3.33 

Lumbar 105 

M 7.53 

SD 3.19 

Cervical 10 

M 7.20 

SD 2.25 

Cervical + 
Minor Head Injury 24 

M 6.11 

SD 3.78 

Total Sample 163 

M 7.47 

SD 3.30 



91 

Table 14 

Means/Standard Deviations for Wechsler Adult Intelligence 
Scale—Revised Digit Span Subtest Scaled Scores by Group 

Group n Value 

Control 24 

M 8.79 

SD 2.58 

Lumbar 105 

M 8.51 

SD 2.56 

Cervical 10 

M 7.90 

SD 1.66 

Cervical + 
Minor Head Injury 24 

M 7.58 

SD 2.91 

Total Sample 163 

M 8.38 

SD 2.58 
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Table 15 

Means/Standard Deviations for Wechsler Adult Intelligence 
Scale—Revised Digit Symbol Subtest Scaled Scores by 
Group 

Group Value 

Control 

M 

SD 

Lumbar 

M 

SD 

Cervical 

M 

SD 

Cervical + 
Minor Head Injury 

M 

SD 

Total Sample 

M 

24 

105 

10 

24 

163 

10,00 

2.97 

7.62 

2.29 

7.10 

2.33 

6.45 

2.43 

SD 

7.77 

2.61 
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Of normality (Barker & Barker, 1984; Bock, 1975; Bray & 

Maxwell, 1985; Gnanadesikan, 1977). The result ofthe 

test for homogeneity of regression yielded an approximate 

£(18, 424) = .887, p = .59, indicating that the effect of 

the covariate on the dependent variables was the same for 

all subject groups. A test of univariate homogeneity of 

Variance (Barlett-Box F) for each variable was not 

significant and Box's M was not significant F(63, 4135) = 

.8136, £ = .854 indicating that the variance- covariance 

matrices were the same for all groups. There was no need 

to transform scores. 

The first research hypothesis was tested using a 

Multivariate Analysis of Covariance (MANCOVA). For 

hypotheses two through seven, univariate F tests 

(Analysis of Covariance-ANCOVA) were conducted on each 

dependent variable. Following significant results, 

Dunn-Bonferroni contrasts were conducted on the 

comparisons of interest (clinical groups vs. control, 

lumbar injury group vs. cervical injury group, cervical 

injury group vs. cervical -•- minor head injury group). 

The results are described below. 

Hypothesis 1 

The first hypothesis examined group performance 

(control, lumbar, cervical, cervical + minor head injury) 
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on memory, psychomotor speed and attention. The 

hypothesis states: 

There will be no significant difference between 

groups on measures of memory, psychomotor speed, 

and attention. 

A Multivariate Analysis of Covariance (MANCOVA) on the 

dependent variables (immediate verbal memory, delayed 

verbal memory, immediate non-verbal memory, delayed 

non-verbal memory, attention, and psychomotor speed) was 

performed to determine the effects of group on the vector 

of the scores. Cognitive ability scores (PPVT-R & WAIS-R 

scores) were used as covariate. The Pillais-Barlett 

trace yielded an approximate £(18, 465) = 2.345, p<.001 

was significant. Therefore, Hypothesis 1 was rejected. 

Following the multivariate analysis, univariate analyses 

were conducted to determine the effect of group 

membership on the individual dependent variables to test 

Hypotheses 2 through 7. The results of the Univariate 

Analyses of Covariance are presented in Table 16. 

Following this table, results for Hypotheses 2 through 7 

are described in more detail using results from Table 16. 

Hypothesis 2 

Hypothesis 2 examined group performance on verbal 

immediate memory as measured by the Wechsler Memory Scale 

Logical Memory subtest. The hypothesis states: 
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Table 16 

Summary of Analyses of Covariance for Effect of Group 
on Memory, Attention, and Psychomotor Speed with 
Cognitive Ability as Covariate 

Univarite F-tests with (3, 158) D.F. 

Variable Sum of Mean F F 
Squares Squcires Ratio Prob 

WMS Immediate 
Logical Memory 46.257 15.419 2.350 .074 

WMS Delayed 
Logical Memory 40.312 13.437 2.244 .085 

WMS Immediate 
Visual 
Reproduction 18.271 6.090 .904 .441 

WMS Delayed 
Visual 
Reproduction 49.816 16.605 1.709 .167 

WAIS-R Digit 
Span 35.638 11.879 2.350 .074 

WAIS-R Digit 
Symbol 106.804 35.601 6.290 .001 
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There will be no significant difference in verbal 

immediate memory between groups as measured by the 

Wechsler Memory Scale. 

As Table 15 indicates, the Analysis of Covariance was not 

significant (£(3, 158) = 2.350, p = .074); therefore. 

Hypothesis 2 was retained. 

Hypothesis 3 

Hypothesis 3 examined group performance on verbal 

delayed memory as measured by Wechsler Memory Scale 

Logical Memory subtest. The hypothesis states: 

There will be no significant difference in verbal 

delayed memory between groups as measured by the 

Wechsler Memory Scale. 

Hypothesis 3 was retained because there was no 

significant difference (p<.05) among groups on delayed 

verbal memory. The F test was not significant (F(3, 158) 

= 2.244, p =.085). 

Hypothesis 4 

The fourth hypothesis compared the subject groups to 

assess immediate non-verbal memory, and states: 

There will be no significant difference in non-verbal 

immediate memory between groups as measured by the 

Wechsler Memory Scale. 
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Hypothesis 4 was retained because the Analysis of 

Covariance yielded £(3, 158) = .9041, p = .441. The 

result did not show a significant relationship between 

group and immediate non-verbal memory. 

Hypothesis 5 

Hypothesis 5 examined group performance on non-verbal 

delayed memory as measured by the Wechsler Memory Scale 

Visual Reproduction subtest. The hypothesis states: 

There will be no significant difference in non-verbal 

delayed memory between groups as measured by the 

Wechsler Memory Scale. 

The fifth hypothesis was retained because the Analysis of 

Covariance revealed no significant difference among 

groups on delayed non-verbal memory. The univariate F 

test produced an £(3, 158) = 1.7091, p = .167. 

Hypothesis 6 

The sixth hypothesis examined group performance on 

attention functioning as measured by the Wechsler Adult 

Intelligence Scale—Revised Digit Span subtest and 

states: 

There will be no significant difference in 

attentional abilities between groups as measured by 

the Digit Span subtest of the Wechsler Adult 

Intelligence Scale—Revised. 
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The F test was not significant (F(3, 158) = 2.350, 

P = .074). Because there was no significant difference 

among groups on attention. Hypothesis 6 was retained. 

Hypothesis 7 

Hypothesis 7 examined group performance on 

psychomotor speed as measured by the Wechsler Adult 

Intelligence Scale—Revised Digit symbol subtest. 

Hypothesis 7 states: 

There will be no significant difference in 

psychomotor speed between groups as measured by the 

Digit Symbol subtest of the Wechsler Adult 

Intelligence Scale—Revised. 

The Analysis of Covariance revealed a significant 

difference (p<.001) between groups on the Digit Symbol 

subtest. Hypothesis 7 was rejected and Dunn-Bonferroni 

contrasts were conducted on the groups of interest. The 

Dunn-Bonferroni analysis demonstrated significant 

differences between several of the comparisons. The 

results of the Dunn-Bonferroni tests are presented in 

Table 17. 

The clinical group as a whole and each clinical 

group individually (lumbar, cervical, cervical + minor 

head injury) scored lower than the control group on the 

Digit Symbol subtest of the Wechsler Adult Intelligence 

Scale—Revised. 
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Table 17 

Summary of Dunn-Bonferroni Tests 

tDB tests with (3,158) D.F. 

Comparisons 

all clinical groups vs. 
control group -3.95* 

lumbar group vs. 
control group -3.31* 

cervical group vs. 
control group -2.31* 

cervical and minor 
head injury group vs. 
control group -4.33** 

lumbar group vs. 
cervical group -0.36 

cervical group vs. 
cervical and minor 
head injury group -1.01 

*p < .05 
**p < .01 
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Summary 

The above statistical analyses resulted in the 

rejection of hypotheses one and seven. There was a 

significant difference among the groups on the Digit 

Symbol subtest of the Wechsler Adult Intelligence— 

Revised. Further analyses indicated that all of the 

clinical groups, individually and as a total sample, 

performed significantly lower than the control group on 

the Digit Symbol subtest. 



CHAPTER V 

DISCUSSION 

Summary of the Investigation 

The purpose of this study was to examine specific 

cognitive abilities (memory, attention, psychomotor 

speed) of chronic pain patients (lumbar injury, cervical 

injury, cervical and minor head injury) and controls. The 

identification and treatment of pain has been a problem 

for centuries. Medical science has made gains in the 

treatment of pain symptoms but many patients continue to 

suffer from pain either beyond the average time needed 

for healing or without sufficient pathophysiology to 

account for symptoms (Grzesiak, 1980). In the United 

States, it has been reported that 75 million people 

suffer from chronic pain and the incidence of permanent 

disability due to chronic lumbar injury has increased in 

the past 30 years (Frymoyer & Cats-Baril, 1991; Katon, 

Egan, & Miller, 1985). The large number of chronic pain 

patients has precipitated concern about the development 

of superior diagnostic techniques and superior 

rehabilitation programs. 

Black (1982) stressed the importance of appropriate 

diagnosis and linked appropriate diagnosis to appropriate 

treatment for chronic pain patients. He suggested 

101 
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several areas to be examined in the assessment of a 

chronic pain patient to gain a full understanding of the 

patient's functioning. The areas included the patient's 

physical, sociological, psychological, and economic 

status. However, recent research by Anderson, Kaplan, 

and Felsenthal (1990) and Uomoto and Esselman (1993) 

indicated that neuropsychological assessment could 

enhance the comprehensive picture of patient functioning. 

Anderson et al. (1990) suggested that closed head 

injuries occur in selected chronic pain patients, and 

because there are cognitive components in pain management 

therapy, patients with the concomitant effects of chronic 

pain and head injury tend to respond poorly to 

traditional pain management treatment. 

This study was undertaken for several reasons. 

First, a careful review of the literature on chronic pain 

indicated that there was a lack of research on the 

cognitive abilities of chronic pain patients. Second, 

research (Binder, 1986) on the mechanism and 

pathophysiology of minor closed head injury suggested 

that direct impact to the head was not necessary to 

produce a minor head injury and Gennarelli (1986) 

proposed that minor head injuries result from sudden 

acceleration/deceleration of the brain. Third, it was 

estimated that 15-50 percent of traumatic spinal cord 

patients also incurred a head injury at the time of 
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injury (Davidoff et al., 1988). The coincidince of 

"primary" severe cervical spine injury and severe head 

injury was found to be 24 percent (Michael, Guyot, & 

Darmody, 1989). Fourth, an initial link was established 

between chronic pain and minor head injury in a study by 

Anderson, Kaplan and Felsenthal (1990). Anderson et al. 

reported that patients exhibited cognitive impairments. 

However, the study had several methodological concerns 

including: (a) lack of specific clinical groups (some 

patients had severe multi-traumatic injuries, i.e., 

severe cervical, lumbar, and head injuries); (b) 

different test batteries were used in assessing subjects; 

(c) small sample size (N = 7); and (d) no control 

subjects. Therefore, this study was undertaken to 

examine two persistent questions: (1) Are there 

differences in cognitive abilities (memory, attention, 

psychomotor speed) between chronic pain patients and 

controls? (2) Are there differences in attention, 

psychomotor speed and memory functioning between 

subpopulations of chronic pain patients, specifically, 

lumbar injury, cervical injury, and cervical and minor 

head injury patients? 

The sample for the study consisted of 163 subjects, 

139 clinical subjects and 24 control subjects. Clinical 

subjects were chronic pain patients referred for 

treatment to the Neuropsychology Clinic and control 
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subjects were solicited from the Texas Employment 

Commission in Abilene, Texas. Using classification 

criteria (Appendix B), three independent raters 

classified the clinical subjects into three groups: 

lumbar injury (105 subjects), cervical injury (10 

subjects), and cervical and minor head injury (24 

subjects). 

Through medical record abstraction, the investigator 

gathered data from the clinical subjects' files at the 

Neuropsychology Clinic. Demographic information 

including gender, age, ethnicity, years of formal 

education, occupational history, and scores from 

neuropsychological testing were obtained. The scores 

included: (a) immediate and delayed verbal memory scores 

from the Wechsler Memory Scale-Russell revision (Russell, 

1975); (b) immediate and delayed non-verbal memory scores 

from the Wechsler Memory Scale-Russell revision (Russell, 

1975); (c) Digit Span subtest scaled scores from the 

Wechsler Adult Intelligence Scale—Revised (Wechsler, 

1981); (d) Digit Symbol subtest scaled scores from the 

Wechsler Adult Intelligence Scale—Revised (Wechsler, 

1981); and (e) Full Scale IQ scores from the Wechsler 

Adult Intelligence Scale—Revised (Wechsler, 1981). 

Control subjects completed an Informed Consent form 

and were interviewed by the investigator at the Texas 

Employment Commission to obtain demographic information 
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including gender, age, educational background, 

occupational history and history of head injury, lumbar 

injury, cervical injury or other neurological disorder. 

Control subjects were administered of the following 

neuropsychological tests: (a) Logical Memory subtest of 

the Wechsler Memory Scale (to assess verbal memory); (b) 

Visual Reproduction subtest of the Wechsler Memory Scale 

(to assess non-verbal memory); (c) Digit Span subtest of 

Wechsler Adult Intelligence Scale—Revised (to assess 

attention); (d) Digit Symbol subtest of the Wechsler 

Adult Intelligence Scale—Revised (to assess psychomotor 

speed); and (e) Peabody Picture Vocabulary Test—Revised 

(to assess general cognitive ability). 

The design employed in this study was a quasi-

experimental design with one between-subjects variable 

and six dependent variables (immediate verbal memory, 

delayed verbal memory, immediate non-verbal memory, 

delayed non-verbal memory, attention, and psychomotor 

speed). 

Statistical analyses were undertaken to assess 

reliability of group assignment, to assess reliability of 

the test administration and scoring for controls, and to 

assess significant differences among groups in the 

dependent measures. The kappa statistic yielded .68 

indicating moderate correlation in group assignment 

between independent raters. Pearson product moment 
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correlation coefficients showed high correlation between 

the experimenter's testing procedure and scoring, and 

that of a psychometrist. 

A multivariate analysis of covariance was used to 

test the first hypothesis. The Peabody Picture Vocabulary 

Test-Revised and the Wechsler Adult Intelligence Scale— 

Revised were used as covariates. A significant 

difference was found on the vector of the dependent 

variables. Further, analyses of covariance were 

conducted to determine group differences in the dependent 

variables (memory, attention, psychomotor speed). A 

significant difference was found among groups on 

psychomotor speed (Digit Symbol subtest). Dunn-Bonferroni 

"t" contrasts found that all of the clinical groups 

scored significantly lower than the control group on 

psychomotor speed. No significant differences were found 

in immediate/delayed verbal memory, immediate/delayed 

non-verbal memory, and attention. 

Discussion of the Findings 

The summary section presented a capsuled report of 

the study and its findings. The following section will 

provide discussions of findings and conclusions. The 

chapter will conclude with a discussion of the 
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limitations of this study, and suggest implications from 

this study for future research. 

Demographic Variat̂ ^̂ g 

The results of the incidence of injury (lumbar, 

cervical, minor head injury) reveal a parallel between 

this study and the rates which were reported in the 

literature (Kraus et al., 1984; Kraus, 1985). Incidence 

rates were reported as: lumbar injury, 500 cases; 

cervical injury, 3.2-5.0 cases, and minor head injury, 

131 cases per 100,000 population. The incidence rate of 

67 percent in this study for the number of male head 

injury patients in the chronic pain sample also parallels 

the incidence rate for the general population (2/3 males 

to 1/3 females) as reported by O'Hara (1988). 

An examination of the average ages for the clinical 

sample reveals that subjects in the cervical and minor 

head injury group were on the average older than subjects 

in the other groups. The average age for the cervical 

and minor head injury group was 44.9 years while the 

average ages for the control, lumbar and cervical groups 

were 37.6, 36.1 and 38.5 years, respectively. Given that 

patients are rarely referred for neuropsychological 

intervention unless they have problems with recovery, 

this result supports Binder's (1986) conclusion that age 
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(specifically, 40 years or older) is a risk factor for 

prolonged recovery after minor closed head injury. 

There were large differences in the time length 

between injury and referral for assessment among the 

clinical groups. The average length of time between 

injury and referral for assessment was: 11 months, lumbar 

group; 13 months, cervical group; and 30 months (median 

13 months), cervical and minor head injury group. The 

cervical and minor head injury group had 3 cases in which 

the referral for assessment was very prolonged—39, 90, 

and 360 months, respectively. For these patients, 

Lishman (1988), O'Hara (1988), and Robertson (1988) have 

indicated that there is a genesis of both organic and 

psychogenic factors which can produce disability, with 

the psychogenic factors becoming more prominent the 

longer symptoms persist. Anderson, Kaplan, and 

Felsenthal (1990) also provide a rationale for this 

finding when they discussed the problem of the lack of 

follow-up for patients with concomitant chronic pain and 

head injuries: 

This may have occurred because health care 
providers (1) are unaware of the degree of 
impairment which can result from mild head 
injury, (2) may be unaware of potential 
treatment options, or (3) may be unaware of 
later development of cognitive dysfunction 
in patients with mild or moderate CHI. 
(1990, p. 705) 

While the demographic variables of incidence of 

injury, age and length of time between injury and 
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referral for assessment support earlier research (Binder, 

1986; O'Hara, 1988; Anderson, Kaplan, & Felsenthal, 

1990), research performed by Jensen (1988) and Sternbach 

(1978) is not supported by this study. Jensen (1988) and 

Sternbach (1978) reported that chronic pain patients were 

typically from limited educational backgrounds, working 

in manual labor jobs, and from lower socioeconomic 

classes. In this study, formal education levels were 

reported as: 11.2 years, lumbar injury; 12.3 years, 

cervical injury; and, 12.0 years, cervical and minor head 

injury group. The mean academic achievement of the 

control group was 13.5 years. There is little difference 

in academic achievement levels between the four groups. 

Therefore, Jensen and Sternbach's first assumption is not 

supported by this study. 

When occupational category is examined by group, 

the lumbar injury group had more members involved in 

structural work or service work than in other 

occupations. This finding partially supports Jensen 

(1988) and Sternbach's (1978) hypothesis that chronic 

pain patients are usually employed in manual labor jobs. 

However, this was not found for the cervical and cervical 

and minor head injury groups. Socioeconomic level was 

not evaluated in this study. 
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Classification nf Subjects 

Two independent raters used a clinical history to 

classify the clinical subjects into the lumbar injury, 

cervical injury, and cervical and minor head injury 

groups. The result of the kappa statistic as a measure 

of interrater reliability was .68 (p<.001). This value 

shows only moderate correlation in the classification of 

subjects and highlights the difficulty of classifying 

subjects using only the clinical history. This finding 

supports the results reported by Abramson (1988), Bland 

(1987) and MacMahon et al. (1960) who concluded that 

problems with sources of specific information could be a 

major disadvantage of the use of medical record 

abstraction. 

In this study, the raters relied on a clinical 

history conducted through another professional's 

history-taking techniques to decide whether a subject met 

the criteria for a clinical group classification. Since 

the raters' individual questions could not be answered, 

they had to rely only on the information which was 

provided in the clinical record to make their decisions. 

This may have accounted for only the moderate correlation 

attained on the measure of interrater reliability. A 

related issue involved the difficulty which raters had in 

differentiating cases in which the subject had multiple 

injuries. Because it is difficult to differentiate 
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"pure" cervical injuries from concomitant cervical and 

minor head injuries, these cases caused the most 

disagreement among the raters. 

Verbal Memory and Non-Verbal Memory 

The results of this study did not show a significant 

difference among groups on a measure of immediate and 

delayed verbal memory (Wechsler Memory Scale immediate 

and delayed Logical Memory subtest). It was surprising 

that memory was not significantly impaired, especially in 

the cervical and minor head injury group, because memory 

deficit is the symptom which is most frequently reported 

in the literature as being associated with traumatic 

brain injury (Alves, Colohan, O'Leary, Rimel & Jane, 

1986; Becker, 1975; Bennett, 1988; Bernat & Vincent, 

1987; Binder, 1986; Bortolotti et al., 1984; Davidoff et 

al,, 1988; Dikmen, McLean, & Temkin, 1986; Gentilini et 

al., 1986; Kwentus, Hart, Peck & Kornstein, 1985; 

Lishman, 1988; O'Hara, 1988; Parker, 1990; Rimel, 

Giordani, Barth, Boll & Jane, 1981; Robertson, 1988; 

Stuss, Stethem, Hugenholtz & Richard, 1989). 

Researchers (Binder, 1986; Gennarelli, 1986) 

proposed that a minor head injury could result from 

sudden acceleration/deceleration of the brain in the 

absence of direct trauma to head. Therefore, a severe 

cervical injury could possibly result in memory loss 
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similar to that obtained in head trauma. The result of 

this study did not support this hypothesis. However, 

given the small and unequal cell size for the cervical 

group, as compared to the other groups, these findings 

raise questions. 

The result of assessment of non-verbal memory 

functioning did not show a significant difference between 

groups. Anderson, Kaplan, and Felsenthal (1990), 

conducting research on chronic pain patients presenting 

minor head injury, reported dysfunction in memory and 

perceptual-motor and constructional ability in their 

sample group (n = 7). However, the researchers examined 

verbal memory specifically and did not report whether 

non-verbal memory was also impaired. It was puzzling that 

no significant impairment was found on nonverbal memory 

functioning in this study. The result of the Anderson et 

al. study and research on headache patients, conducted by 

Covelli, Antonaci, and Puca (1984), reported impaired 

verbal and non-verbal memory functioning in pain patients 

as compared to controls. Further research is needed in 

this area. 

Attention 

There was no significant difference found among 

groups on a measure of attention, specifically, the Digit 

Span subtest of Wechsler Adult Intelligence Scale— 
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Revised. This does not support Anderson, Kaplan, and 

Felsenthal's (1990) assumption that impaired 

concentration and decreased attention span are frequently 

associated with both chronic pain and mild head injury. 

Psychomotor Speed 

This study found a significant difference among the 

groups on the Digit Symbol subtest of the Wechsler Adult 

Intelligence Scale—Revised, as a measure of psychomotor 

speed. Through further analyses using the Dunn-

Bonferroni "t" test for planned comparisons, an analysis 

of specific group comparisons was performed. The results 

yielded the following significant group differences: (1) 

all clinical groups (total) scored significantly lower 

than the control group; (2) the lumbar group scored 

significantly lower than the control group; (3) the 

cervical group scored significantly lower than the 

control group; and (4) the cervical and minor head injury 

group scored significantly lower than the control group. 

Significant differences were not found between the 

performance of the lumbar and cervical groups; and the 

cervical and cervical and minor head injury groups. 

The results from this study were not unexpected 

given the various characteristics of the Digit Symbol 

subtest. First, the Digit Symbol subtest is a measure of 

psychomotor performance that is not affected by learning. 
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memory, or intellectual abilities (Lezak, 1983). Second, 

the subtest is described as the subtest in the Wechsler 

Battery most sensitive to brain damage. Third, scores on 

this subtest are reported to be depressed even when brain 

damage or organicity is minimal, because performance on 

this subtest can be affected by many components of a 

subject's performance (Hirschenfang, 1960). 

Specifically, test performance can be affected by 

dysfunction in motor persistence, sustained attention, 

response speed, and visuomotor coordination. 

While it would be impossible to be able to assess 

with certainty the component of the clinical groups' 

performances on the Digit Symbol subtest that accounted 

for the difference between the clinical groups' scores 

and the control group's scores, this finding does support 

previous research. The poorer performance by the clinical 

groups is supported by previous research by Almay (1987) 

and Jamison, Sbrocco, and Parris (1988) who discussed the 

concentration and attention difficulties of chronic pain 

patients. The research also clearly documents that 

attention, concentration, and visual-spatial deficits are 

common among minor head injury patients. 

Anderson, Kaplan, and Felsanthal (1990) and Uomoto 

and Esselman (1993) indicated that various symptoms can 

be seen with both chronic pain and head injury. These 

included impaired concentration, decreased attention 
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span, and tendency toward being easily fatigued. Any or 

all of these symptoms could impair performance on the 

Digit Symbol subtest. It should also be noted that the 

cervical and minor head injury group's performance was 

greater than three standard deviations below the mean 

score reported for the Digit Symbol subtest as described 

by Wechsler (1981) for his total norm group. 

In summary, this study found significant differences 

among groups on a measure of psychomotor speed. 

Psychomotor speed is a variable that has been reported to 

encompass various factors including attention and 

concentration, motor persistence, response speed, and 

visuomotor coordination which is unaffected by memory, 

learning, and intellectual functioning. While 

psychomotor speed is not a "pure" variable in which 

impairment can be traced to one specific area of 

neuropsychological dysfunction, impairment can occur even 

with limited brain dysfunction or organicity. 

This study confirmed that various subpopulations of 

chronic pain patients (lumbar injury, cervical injury, 

cervical and minor head injury) are functioning below 

average persons on a measure of brain organicity. On 

other measures of cognitive ability, specifically, verbal 

memory, non-verbal memory, and attention, no significant 

group differences were found. 
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Implications of the Study 

This study adds to the body of literature on 

chronic pain and concomitant injuries. Although 

Anderson, Kaplan and Felsenthal (1990) suggested the 

possibility that concomitant chronic pain and minor head 

injuries produce significant cognitive impairment, this 

study, added a new proposition. The research indicated 

that minor head injury did not produce a unique cognitive 

impairment in chronic pain patients. In fact, all 

chronic pain patients showed a significant deficit on a 

measure of brain organicity when compared to average 

persons. 

The findings of the study carry several clinical 

implications. This study found that chronic pain 

patients scored significantly lower than controls on a 

measure of psychomotor speed. Traditional therapy for 

chronic pain patients typically involves cognitive or 

cognitive-behavioral techniques such as identifying 

negative beliefs and expectations about pain, 

biofeedback, hypnosis, relaxation training, stress-

management, attention-diversion techniques, and 

psychotherapy. Psychomotor speed is a variable that has 

been reported to encompass various factors including 

attention and concentration, motor persistence, response 

speed, and visuomotor coordination. Even a mild 

impairment of response speed and attention/concentration 
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could affect a patient's ability to perform relaxation 

training, biofeedback and attention-diversion techniques. 

This makes it important for rehabilitation counselors to 

assess the applicability of the use of these techniques 

for patients who exhibit neuropsychological deficits. 

The clinician may need to make adjustments in his/her 

therapy techniques such as assessing the patient's 

understanding of information presented, etc. Diffuse 

neurological injury may affect cognitive abilities 

where there is not a focal brain injury; however, the 

injury may cause cognitive inefficiency indicative of 

diffuse involvement of the central nervous system and 

clinicians should manage patients accordingly. 

This study also has implications for research. 

Miller (1990) indicated the need for the use of an 

eclectic and empirical approach in the psychological and 

rehabilitative treatment of chronic pain patients, 

especially since many of these patients are viewed by the 

medical community as "difficult" with high rates of 

treatment failures (a failure to return to productive 

work, activity, etc.). This study suggests that it is 

important to access the role that a deficit in 

psychomotor speed affects the recovery process. 

Several researchers (Anderson et al., 1990; Miller, 

1990; Richards, Brown, Hagglund, Bua, & Reeder, 1988; 

Uomoto & Esselman, 1993) made hypotheses about the 
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relationship of chronic pain and closed head injury 

including: (a) the possibility that the summation of a 

"mild" head injury and "mild" pain syndrome would produce 

an overall "severe" psychosocial disability; (b) the 

possibility of the overlap of symptoms between mild head 

injury and chronic pain to produce functional impairment; 

and (c) the possibility of the underestimation of a 

patient's cognitive abilities when assessment is 

performed during the acute stage of rehabilitation due to 

the effect of a closed head injury or chronic pain and 

the ramification that this would have when vocational 

retraining is being considered at a later time. This 

study supports the need for further research in all of 

these areas. 

Another implication of this study is for future 

research on distribution of impairment. Impairment in 

chronic pain patients seems to occur in a distribution in 

which those patients having the primary locus of injury 

closer to the head having more impaired cognitive 

abilities than those with an injury lower on the 

vertebral column. In this study the subjects exhibited 

only mild head injuries, research to assess the cognitive 

effects of moderate to severe head injury and concomitant 

chronic pain may indicate more severe cognitive deficits 

in these patients. Research is also needed in two areas. 

Medication effects and depressive symptoms may affect the 
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cognitive abilities of chronic pain patients. These two 

areas were not addressed in this study. 

Limitations of the Study 

As with any research, this study has some 

limitations. Limitations of this study primarily involve 

methodology. Because of the ethical considerations of 

induced injuries, randomization of subjects was not 

possible; instead, this study used a quasi-experimental 

design to study intact subject groups. Limitations 

imposed by the study design resulted in unequal group 

cells, especially with a limited number of cervical 

injured subjects. 

A further limitation of this study involved the 

selection of the control subject group. Since 

solicitation of volunteers was used to obtain this 

sample, volunteer bias could have influenced the 

subject's participation. Control subjects were more 

likely to volunteer when they had an interest in 

psychology, felt that they were intelligent, or 

wanted to earn some money. 

Another limitation was imposed by characteristics of 

the sample group. While subject groups were generally 

congruent on the variables of ethnicity, educational 

level, occupational background and gender, cognitive 

ability level was discrepant between the control group 
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and the clinical groups. Therefore, it was necessary to 

use cognitive ability level as a covariate for the 

purpose of statistical analysis. 

The use of medical record abstraction posed 

limitations on the assessment tools used in this study 

and the reliability of initial measurement. It was 

impossible to assess the reliability of initial 

measurement performed on the clinical subjects. However, 

all test administrations were performed by a trained 

psychometrist following standardized administration 

procedures. Also, the clinical histories used by the 

raters for subject classification were collected by 

various professionals. The information provided 

in the history could have been subject to various 

problems, including: (a) inaccuracy or incompleteness of 

information; (b) irregularity of the recording of 

information; and (c) loss or distortion of information 

due to variabilities in patient's memory, especially in 

cases in which referral for assessment was delayed 

following injury. 

Despite the limitations, this study found that all 

chronic pain patients were significantly impaired on a 

measure of psychomotor speed as compared with controls; a 

finding that has implications for theory, clinical 

practice and research. It will be important for 

rehabilitation counselors to account for the findings and 
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implications of this research as they provide clinical 

services for their patients. 
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APPENDIX A 

CONSENT FORM 

I hereby give my consent for my participation in the 
project entitled: Selected Cognitive Abilities of 
Subpopulations of Persons Presenting Chronic Pain. I 
understand that the person responsible for this project 
is: Mary Ostrovsky (1-915-692-5590). I understand that 
her dissertation chairperson is Dr. Loretta Bradley 
(1-806-742-2380) and that Dr. Samuel Brinkman is the 
supervisor of the Neuropsychology Clinic in which this 
study is being conducted. 

Ms. Ostrovsky has explained that this study has the 
following objective: To determine the cognitive 
abilities within subpopulations of persons presenting 
chronic pain. The procedures for this study are as 
follows: 1) sign the informed consent form; 2) be 
administered an Admission Interview in which demographic 
data will be collected including age, gender, educational 
and occupational background, ethnicity, and history of 
head, cervical, or back injury; and 3) be administered 
the Logical Memory and Visual Reproduction subtests of 
the Wechsler Memory Scale, the Digit Span and Digit 
Symbol subtests of the Wechsler Adult Intelligence 
Scale—Revised, and the Peabody Picture Vocabulary Test. 
I understand that the testing session will take 
approximately 30-45 minutes and that I will receive 
$5.00 upon completion of the instruments. Ms. Ostrovsky 
has explained the procedures to be followed and has 
identified those which are experimental. She has 
explained that there are no risks, that this testing 
procedure is commonly accepted practice, and that 
research involving these tests is recorded in such a 
manner that the subjects cannot be identified directly or 
through identifiers linked to the subjects. She has 
explained to me that her research will create no risks of 
physical or emotional harm and also no social or legal 
embarrassment to me. Dr. Loretta Bradley and Ms. 
Ostrovsky have agreed to answer any inquiries I may have 
concerning the procedures, and Ms. Ostrovsky has informed 
me that I may contact the Texas Tech University 
Institutional Review Board for the Protection of Human 
Subjects by writing them in care of the Office of 
Research Services, Texas Tech University, Lubbock, Texas, 
79409, or by calling 1-806-742-3884. 

If this research causes any physical injury to 
participants in this project, treatment is not 
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necessarily available at Texas Tech University or the 
Student Health Center, nor is there necessarily any 
insurance carried by the University or the 
Neuropsychology Clinic or its personnel applicable to 
cover any injury. Financial commpensation for any such 
injury must be provided through the participant's own 
insurance program. Further information about these 
matters may be obtained from Dr. Robert M. Sweazy, Vice 
Provost for Research, 1-806-472-3884, Room 203 Holden 
Hall, Texas Tech University, Lubbock, Texas 79409-1035. 

I understand that I may not derive therapeutic 
treatment from participation in this study. I understand 
that I may discontinue this study at any time I choose 
without penalty. 

Signature of Subject. Date: 

Signature of Investigator. Date 

Signature of Witness. Date 



APPENDIX B 

ASSIGNMENT CRITERIA FOR CLINICAL SUBJECTS 

Subjects assigned to group 1 (Back Injury) possess the 

following criteria: 

1. Chronic pain (pain which has lasted more than 3 

months); 

2. Sustained an injury of the lumbar-sacral region of 

the vertebral column. 

Subjects assigned to group 2 (Cervical Injury) possess 

the following criteria: 

1. Chronic pain (pain which has lasted more than 3 

months); 

2. Have the focus of pain in the cervical region of the 

vertebral column and no evidence of head trauma. 

Subjects assigned to group 3 (Cervical Injury -t- Minor 

Head Injury) possess the following criteria: 

1. Chronic pain (pain which as lasted more than 3 

months); 

2. Have the focus of pain in the cervical region of the 

vertebra1 column; 

3. Indicate traumatic post-traumatic-transient mental 

changes at time of injury such as loss of 

consciousness, or clear evidence of post-traumatic 

amnesia; 
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APPENDIX C 

DEMOGRAPHICS SHEET 

1. Subject No.: 

2. Ethnic Group: African-American Caucasian 

Hispanic Native American Oriental 

Ôther 

3. Years of Formal Education: 

4. Occupation: 

5. Male Female 

6. History of: Head Injury 

Back Injury. 

Yes. 

Yes. 

Cervical Injury Yes. 

_No 

.No 

No 

6. Medications: 
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WMS 

WAIS-R FIQ 

PPVT-R 

APPENDIX D 

DATA SHEET 

SUBJECT NO: 

Immediate Verbal. 

Delayed Verbal. 

Immediate Non-Verbal. 

Delayed Non-Verbal 

Digit Span 

Digit Symbol 
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APPENDIX E 

EXAMPLE OF A CONSULTATION REPORT 

HISTORY This 27 year old black male slipped and h i t h i s t>ack 
on thtt s i d e of a t r a i l e r in the course of h i s 

enployment on Novenber 26, 1989. He was sc€n at the Hendrlck hedlcal Center 
Einergency Rooa w i th severe low back pain radiat ing to the r i g h t lower 
extremity. He went hone and then was seen In the Huaana E)neryency RDOB by 
Dr. Judd who followed hira frcm there , ihe patient has also had a dull ache in 
the back of the neck. The patient had epidural steroid injections X 2 with no 
success . He wzis acteltted for a inyelogran which denonstrabed an extradural 
defect at L5-51. Previous CT scan had demonstrated a nidlina and l e f t BNP. In 
any event, the pat ient has reported to Dr. Loyola that he has not had nuch 
r e l i e f of pain with medications and yet when Dr. Loyola has seen him in the 
roan, he has been s l eep ing . Qirrent medications in the hospital are Daxvooet 
(^100 PO q/2 hours p m , and s tart ing yesterday as well , the Demerol 75 ng. 
with Vis tar i l 50 mg. IM q/i hours p m . I was asked to see hia t o help to 
deteoaine why the pat i ent i s continuing to report such pain, while sleeping in 
h i s rocra, and why he i s not get t ing bet ter re l i e f fron his analgesics. 

PRIOR MEDICAL HISTGRf Essential ly fxxx»ntrlbutory. 

SOCIAL HISTORY The patient i s married and has two children, ages 4 
and 2 . The pat ient worked for the cxirrent employer 

for about two months and p r e v i o u s l y had worked for an employer for nine 
months. The pat ient i s currently on probation for charges of del iver irg 
cocaine. He has 11 years of education axxl has not completed h is GCD. . 

EDCAMINATION The patient i s a l er t and well oriented. He i s rather 
defensive about his injury and pain i n i t i a l l y , but 

developed a l i t t l e b i t more confidence and trust axxl was a l i t t l e b i t teore 
%<illing to talk a f ter a while of questioning him about his history. 

In e s s e n c e , the p a t i e n t i s reporting severe back 
p a i n , mainly on the l e f t , with rad ia t ion o f pain 

down both lower extremit ies following an antercnedial course. The pat ient , at 
t h i s time, reports that he has had more pain in the right leg than in the l e f t 
l e g . The patient also reports that the pain radiates up the back t o the 
intrascapular area, t o the base of the neck, then across the shoulders and 
down both arms. At t imes, he a l s o has severe pain in the base of the sku l l . 
At these times he can focus on nothing but establishing Ecme immediate pain 
r e l i e f . 

Insight into pain and into affective ocqpooents of 
the pain i s quite poor. The patient . i s interested 

in learning more about the degree of s t ress response that he i s having frcn 
the pain, and I suspect that much of the more dif fuse body pain i s due t o the 
extrerwly high s t r e s s that he i s experiencing. His wife just started working 
yesterday to help ends meet f inanc ia l ly . The patient feels that he has a good 
support systan with h i s mother, h i s wife and his mother-in-law. He f e e l s that 
they w i l l a l l help him to get through th i s time. At the same time, he i s at 
l e a s t moderately depressed and he has not been s leeping we l l due t o the 
depression. In addit ion to the poor s l e e p , the patient presents with a great 
deal of uncertainty, lowered se l f -es teem, and a growing sense of pessimia* 
with respect to h i s future employabillty and future abi l i ty to attenpt to 
continue to turn h i s l i f e around following the drug charges. 
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with respect to drug history, the patient denies any 
current use of street drugs or alcohol . He stated 

that he fonnerly used alcohol rather heavily. He stated that be has never 
used s t r e e t drugs and was se l l ing the cocaine only because he needed to find a 
way t o provide f inanc ia l ly for his family and he could not otherwise find 
en{>lo^ment. 

IKPRCSSICN 

The patient i s certainly experiencing severe 
J a f f ec t ive d i s tress right now axxl he i s rather 

unsophisticated in h i s coping s k i l l s . He atten^jts very intensively to avoid 
having t o express external ly the severity of the s t re s s ard a f fec t ive discord 
that he i s experiencing. As such, growing l eve l s of pain produce severe 
l e v e l s of tension and t h i s produces more severe l eve l s of pain, anxiety and 
depress ion. I t Is probably the fusion of the af fect ive responses and the 
gennln2d pain that the patient i s describing when he reports a lack of pain 
r e l i e f . I discussed t h i s with hire at sane length and told him that I would be 
following up with him t o help him to>chleve a better system of coping. 

Thank you for allowing ma to part ic ipate with you in 
th is pat ient ' s care. 

Sanuei D. Brin)<3nan, Ph.D. 
Clinical Neurppsychologlat 
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