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ABSTRACT 

The purpose of this study was to elucidate the indifferent 

passive behavior described in persons with right cerebral hemisphere 

qysfunction (Bear & Fedio, 1977; Critch1ey,1966; Denny-Brown, Meyer & 

Horenstein, 1952). The process of caring for another person encompasses 

an interpersonal relationship with that person. Passive behavior may 

interfere with that relationship (Fried, 1970), and therefore 

jeopardize care. 

This correlational descriptive study was based on an explana

tory model which included hemispheric side of lesion, attention, 

neglect of extrapersona1 hemispace, passive behavior, and mood/emotion. 

The following indicators of outcome variables were used: attention-

bilateral skin conductance level and skin conductance respor.se; 

neglect-line bisection and cancellation tasks; passi ve behavior -- a 

modification of Mays' (1973) Activity Passivity SCale; mood/emotion -

the anxiety and depression subsca1es of Kellner and Sheffield's (1973) 

Symptom Rating Test. 

The sample comprised 10 persons with a single right hemisphere 

stroke and 10 persons with a left hemisphere stroke. The strength of 

the relationships among the variables was assessed only for persons 

with right hemisphere stoke. 

The data from 'this sample support some of the theorized links 

in the conceptual model, but not others. The predicted positive rela

tionship between right hemisphere stroke and neglect, and the negative 

relationship between right hemisphere stroke and anxiety were demon-

x 



xi 

strated (r=.3l77 and r=-.4353, respectively). The predicted negative 

relationship between right hemisphere stroke and attention was not 

demonstrated. Unexpected significant positive correlations existed 

between right hemisphere stroke and estimates of attention from the 

left hand (r=.3lll to r=.4472). No demonstrable relationship existed 

between right hemisphere stroke and passive behavior. Another 

une~cted finding was that the scale to scale and part to whole 

correlations for the concepts mood/emotion and passive behavior were 

strikingly different for the two groups. 

The fact that the two groups of subjects did not interpret the 

contents of the two scales similarly indicated that persons with right 

hemisphere dysfunction view the world quite differently from those with 

left hemisphere dysfunction. Appreciation of these differences may 

allow formulation and implementation of effective care plans which will 

reduce frustration in both client and caregiver. 



CHAPTER 1 

INTRODUCTION 

Hwnan behavior which deviates from the expected becomes a 

curiosity and sometimes an irritant to persons observing it. 

Explanations for such behavior abound. Many are correlated with other 

observable incidents, and causal relationships are inferred. One such 

causal inference is that the physical state of the brain bears directly 

on the behavior of an individual. caregivers to persons with brain 

damage have noticed that those with right hemisphere lesions respond 

less completely to envirorunenta1 stimuli than do those persons with 

left hemisphere lesions (Critchley, 1966; Gainotti, 1972; Heilman, 

1979). Persons with right hemisphere disease have been described as 

apathetic, indifferent, and withdrawn (Gainotti, 1972; Heilman, 1979; 

Lishman, 1968). These behaviors not only become an irritant to those in 

close association with the person in question, but also have whetted 

the curiosity of clinical neurologists for more than a century. 

Historical perspective 

The brain, sequestered and protected as it is, has not been 

easily accessible to the inquiring mind of man. Insights gained during 

one epoch have fallen into disuse, and have been unavailable to those 

in another. Real progress in understanding the various functions of the 

1 
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brain has therefore been slow. The resurgence of scientific inquiry 

beginning during the renaissance and continuing unabated until the 

present time has been combined with technological advances to make the 

last 150 years the most profitable in terms of neurological inquiry. 

The technology of the 20th Century has been particularly instrumental 

in promoting insights regarding the function of the brain. Many 

questions remain however. 

The brain itself has been found to be inextricably bound both 

to an individual's behavior and to his well-being. .Broca postulated 

that this information was available to prehistoric man (Gordon, 1949). 

It was certainly utilized by ancient man. The Edwin Smith surgical 

Papyrus suggests that Egyptian physicians of the Fourth Dynasty were 

aware that injury to the brain could alter both language and motor 

behavior (Gordon, 1949). Physicians of classical Greece shared these 

insights. Alonaeon of Croton (about 500 B.C.) is credited with 

teaching that thought is a product 9f brain (Gordon, 1949; Phillips, 

1973), a concept which was to resurface during the 19th and 20th 

Centuries. Hippocrates and the physicians of his school also were aware 

of the influence of the brain on behavior. The contralateral effect of 

the cerebral hemispheres on motor behavior was appreciated, and 

detailed instructions were provided to ensure that physicians avoided 

adding to a patient's disability while treating a head injury (Gordon, 

1949). Galen, by the end of the Second Century A.D., had had the 

educational advantage of many centuries of Mediterranean medical 

expertise. He asserted that, Win the brain [was] the priricipal of the 
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nerves and purposeful movements, and also of the five senses,- (Galen, 

De Placitis Hippocratis et Platonis, cited in Temkin, 1977, p. 154). 

Another Greek, Theophilus protopatharius, wrote in the SeventhCentury 

A.D., -Indeed the physicians examining the loss of reason and memory, 

and the afflicted part from which it arises, have found nothing but the 

brain,- (Theophilus, De Corpora Humani Fabrica, cited in Temkin, 1977, 

p. 216). 

Despite important advances in anatomical investigation, little 

new knowledge was generated regarding the relationship between the 

state of an individual's brain and his behavior until the 19th Century. 

Two factors seem likely to have been primary contributors to this 

dearth of knowledge. One is that it was not until the mid-18th century 

that pathological anatomy become organized into a science (Temkin, 

1977). The other factor was that the nature of the brain is such that 

it was not readily accessible to current techniques of medical 

investigation. 

Medical scientists were, however, making efforts to discover 

the various functions of the brain during the late 18th century and the 

early 19th Century. The accepted doctrine regarding brain function at 

that time was that the brain acted either as a whole -- an inclusive 

unit -- for all cerebral functions, or that the cerebral hemispheres 

had precisely identical functions, each able to provide all necessary 

functions (Jackson, 1874). Gall, through his theory of phrenology, con

tributed the concept that different parts of the brain have different 

functions in terms of human behavior (Temkin, 1977). Boui11aud, a 
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French professor of medicine in the early 19th Century, stimulated by 

the work of Gall, stated categorically that language was a function of 

both frontal lobes (Broca, 1861; Wilkins, 1964). About ten years later, . 
in 1836, Marc Dax, an astute but obscure physician who practiced 

general medicine in a small town in the South of France, noticed the 

correlation between damage to the left cerebral hemisphere and language 

disturbance. I:le is reported to have delivered a short paper on his 

observations at the Congres Meridional in i'836 (Critchley, 1962). 

Twenty-five years later controversy between adherents to a generalist 

point of view (the brain functions as a homologous unit) and the 

specialist point of view (the brain has centers which are primarily 

ooncernedwith the performance of certain functions) continued to be of 

interest to the members of the SOci~t~ d'Anthropologie (Wilkins, 1964). 

Paul Broca, a surgeon at Bic~tre Hospital and the secretary of the 

Soci~t~ d'Anthropologie, sought to resolve the discussion with a case 

report, substantiated by autopsy material as were Bouillaud's arguments 

(Broca, 1861). Arguing strongly in favor of specificity of cerebral 

location for a given function, Broca (1861) described a 51 year old man 

who had been aphasic for about 20 years. Although this man was quite 

ill when examined by Broca, he was thought by Broca to be alert and 

capable of understanding fairly complicated ideas and language even 

though the patient could utilize only one syllable (-tan-) for oral 

response. The patient had indicated to Broca on questioning that his 

disability had progressed from a language deficit only, to include 

motor deficits involving first the right arm and then the right leg. 
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Broca postulated a lesion in the left hemisphere, and was rewarded when 

autopsy confirmed his hypothesis (Broca, 1861). The information 

provided by this case was buttressed by subsequent reports, and the 

doctrine of left hemisphere dominance for language was established. 

Derangements of motor function or of language in an individual 

commonly result in striking behavioral changes that are iIranediate1y 

apparent even to an unsophisticated observer. As clinical observation 

of those people with lesions of the brain beoa~ more discerning, other 

signs of brain dysfunction were identified. About 10 years after 

Broca's important publications, John Hugh1ings Jackson, an Englishman 

and the father of modern neurology, published a report of a patient who 

had developed difficulty in dressing, difficulty in finding her way in 

familiar streets, and difficulty in reading because she attempted .to 

read from the right margin progressing toward the left (Jackson, 1876). 

Such signs of diminished appreciation of spatial relationships have 

become hallmarks of right hemisphere dysfunction in the same way that 

signs of language dysfunction are hallmarks of left hemisphere disease 

(Critchley, 1966; Wheeler & Reitan, 1962). 

Many observers have noticed that those with brain damage are 

less attentive to various aspects of the environment than would be 

expected (Diller, 1980; Goldstein, 1942; Heilman, SChwartz & Watson, 

1978; Weinstein, Kahn & Slote, 1955). This is not surprising given the 

weight of evidence that attributes to the brain the function of 

intellect (De Renzi & Fag1ioni, 1965; Reitan, 1955a; Reitan, 1959; 

Temkin, 1977). Some investigators have come to attribute the function 
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of attention primarily to the right hemisphere (Heilman & Van Den 

Abell, 1980; Knight, 1982; Mesulam & Geschwind, 1978). 

Neurological clinicians have become increasingly interested in 

correlating aberrant behavior with aberrant ~rain function during the 

last half century. Changes in emotional response have captured the 

interest of professionals who care for those with brain damage. SOme 

perceive that those persons with left hemisphere damage are more likely 

to be depressed than are those with right hemisphere damage (Gainotti, 

1972; Gasparini, et al., 1978; Robinson & Price, 1982). Others have 

noticed that those persons with right hemisphere disease seem 

inappropriately unconcerned with their environment, both internal and 

external (Denny-Brown, Meyer & Horenstein, 1952; Mesulam & Geschwind 

1978). Investigation of the role played by the brain in the pattern of 

response of each indi vidual to various aspects of his environment 

constitutes an important area of scientific investigation. 

Statement of the Problem 

The behavior of those persons with right hemisphere disease is 

often characterized by a paucity of self-initiated behaviors. Failure 

to initiate conversation, failure to ask for needed care, and failure 

to initiate or to complete tasks associated with daily routines are 

examples of this. These people seem inappropriately indifferent not 

only to their physical environment, but also to their emotional 

environment (Denny-Brown, et al., 1952; Gainotti, 1972; Valenstein & 

Heilman, 1979). They seem unwilling or unable to alter the environment 
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either in behalf of themselves or in behalf of others previously 

significant to them (Denny-Brown, et al., 1952). The behavior which is 

characteristic of people with right hemisphere disease seems best 

described as "passive". This behavior contrasts sharply with that of 

mqst persons with left hemisphere disease. The latter group seem more 

often to be able to interact briskly with their immediate environment, 

sometimes in the face of a severe aphasic deficit (Gainotti, 1972; 

Goldstein, 1940). 

An argument can be made that a diminished appreciation of 

spatial' relationships is primarily responsible for the indifference, 

withdrawal, and emotional flattening observed in persons with right 

hemisphere disease. A person unable to understand spatial configura

tions of his environment would, it is argued, be unlikely to respond to 

that environment in a meaningful way. Confusion regarding the environ

ment might cause the person to withdraw from it and the people in it. 

Since visuospatial disorientation is known to occur in those persons 

with right hemisphere damage (Critchley, 1966; Wheeler & Reitan, 1962), 

one should not therefore be surprised that those with right hemisphere 

damage seem to withdraw and respond incompletely to environmental 

stimuli. 

This explanation of observed behaviors seems inconip1ete for 
\ 

several reasons: 

1. Those with severe aph~sia subsequent to left hemisphere insult 

could be said to be at an equal disadvantage with those having right 

hemisphere stroke in understanding the environment, filled as it is 
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with verbal messages. Yet the -catastrophic response- described by 

Goldstein (1940) in association with left hemisphere damage implies 

that they are neither withdrawn nor indifferent. 

2. Evidence exists that persons with right hemisphere disease may 

have more difficulty than those with left hemisphere disease in 

completing tasks requiring sustained attention (De Renzi & Faglioni, 

1965). Others measures of attention or arousal which are not related to 

appreciation of visuospatial relationships have been reported to differ 

significantly between those with left hemisphere damage and those with 

right hemisphere damage (Heilman, Schwartz & watson, 1978; Morrow, 

Urtunski, Kim & Boller~ 1981). 

3. Consistent reports of research utilizing widely divergent 

investigatory techniques occur which reflect the notion that the right 

and left cerebral hemispheres do not have identical capacities for 

emotional expression or interpretation (Dimond, Farrington & Johnson, 

1976; Flor-Henry, 1979; Gainotti, ;1.972; Heilman, Scholes & Watson, 

1975). The effect of spatial disorientation has been controlled either 

in the study design or in the data analysis of some investigators 

(Dimond, et al., 1976; Gainotti, 1972), and was found not to contribute 

to the observed differences in emotional response. 

The literature regarding the behavioral differences between 

those persons with right hemisphere damage and those with left hemi

sphere damage is voluminous and complex. SOme of the observed differ

ences have been thoroughly documented by years of clinical observation 

augmented by research. Other differences in behavior have been less 
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completely studied. The peculiar passivity noticed in those persons 

with right hemisphere disease is one of the less well documented and 

less well understood of the relationships between the brain and behav

ior. The literature suggests that there is probably more than one 

aspect of this difficult problem. Although many studies have been done, 

few have been done which attempt to synthesize the various signs and 

symptoms associated with right hemisphere disease. This study has 

attempted to do this. 

Research Questions 

The research questions were derived from both established and 

postulated effects of right hemisphere damage on human behavior. The 

following questions were addressed during this study. 

1. Is stable right hemisphere damage associated with reduced 

attention? 

2. Is diminished attention associated with a passive behavioral 

response pattern among persons with right hemisphere darnage? 

3. Is neglect of extrapersonal hemispace associated with dimin

ished attention among persons with right hemisphere darnage? 

4. Is stable right hemisphere damage associated with reduced 

expression of mood and emotional states: specifically anxiety and 

depression? 

S. Is red.uced expression of mood and emotion associated with a 

passive behavioral response among persons with right hemisphere darnage? 
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6. To what extent is stable right hemisphere associated with 

neglect of extrapersonal hemispace? 

7. Is neglect of extrapersonal hemispace associated with a passive 

behavioral response pattern among persons with right hemisphere damage? 

A diagram illustrating the expected relationships among these variables 

appears on page 16. 

Significance of the Problem 

Provision of care to others seems to be a human universal. 

Although caring behaviors are widely distributed among the members of 

various cultures, a professional group has emerged in most cultures for 

whom the provision of physical and emotional care to others is the 

major activity. Nurses are this group. -[elaring is the daninant 

intellectual, theoretical, heuristic, and practice focus of nursing

(Leininger, 1978, p. 33). Since -caring can be effectively practiced 

only interpersonally- (Watson, 1979, p. 8), any disruption of the 

interpersonal relationship between' those giving care and those 

receiving care will jeopardize that care. 

Persons with altered brain function often are in particular 

need of nursing care since they may be especially unable to manipulate 

the environment in their own behalf. Unfortunately, those who care for 

the brain damaged are often unsophisticated about the intimate rela

tionship that exists between the condition of a person's brain and his 

behavior. Damaging and inappropriate assumptions about the character or 

life style of brain damaged persons have been made by caregivers based 
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on behavioral changes which often accompany cerebral hemisphere damage 

(Broca, 1861; MacGregor, 1960; Stockwell, 1972). The quality and quan

tityof care may be reduced (Tudor, 1952). Thus, the group of patients 

most likely to forfeit care are those for whom such forfeiture may have 

the worst consequences. 

Nurses have identified certain patient character ist'ics which 

they identify as representative of the "goodW patient, and therefore 
I 

the patient for whom it is relatively easy or rewarding to provide 

care. Among those characteristics are the apparent motivation of the 

patient who "tries to help himself and works at getting well w 

(MacGregor, 1960, p. 182), is cheerful and outgoing, self-controlled 

and self-reliant (Tagliacozzo, 1965). A WgoodW patient is cooperative 

(Ritvo, 1963; Spitzer & Sobel, 1962). These are likely to be those 

patients who will have a positive interpersonal relationship with 

caregivers (nurses), and whose care will be willingly and completely 

given. 

Conversely, patients who are difficult to talk with, 

uncooperative (Stockwell, 1972), depressed, confused, unresponsive, 

apathetic, uncommunicative, or withdrawn (Spitzer & Sobel, 1962) were 

judged "badft or "difficult". Patients who are "inappropriately 

dependentW are also often considered to be demonstrating less than 

optimal behavior (MacGregor, 1960; Watson, 1979). Indifference is also 

used to describe the patient who is unpopular to nurses. 

Those persons whose behavior is judged by others as suboptimal 

may frequently corne to the attention of psychiatrists or of clinical 
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psychologists. Many explanatory models have been proposed to aid in the 

understanding of such behavior. one of the most helpful seems to be 

Fried's (1970) model of active and passive behavior. Fried (1970, p. 3) 

asserted that, ·one of the most basic needs of the human race is 

activeness·. ·Passiveness" or "passivity" reflects a diametrically 

opposed state of being. Certain behaviors characterize "passivity". 

Among them are inappropriate dependency, apathy, withdrawal, inertia, 

preoccupation with self, and lack of mutuality in interpersonal 

relationships (Fried, 1970). This, in addition to implied or stated 

demands on others and withdrawal from relationships, renders these 

persons among the least. popular. Fried (1970, p. 178) had noticed that, 

"[h]ardly any patients are so likely to evoke irritation and anger in 

a hospital staff as those who remain stubbornly and punitively inert." 

MacGregor (1960) found that although an effort was made by 

nurses to meet the physical needs of the unpopular patient, such a 

~tient may well be avoided unconsciously. TUdor (1952) described in -.. 

detail the mutual withdrawal which can occur in the nurse-patient 

relationship if the patient is severely withdrawn. Nursing care to such 

patients was unconsciously withheld. The physical needs of these 

patients were not addressed with the same completeness as were similar 

needs of other patients. The emotional needs of these patients were not 

met at all. That this should occur is not surprising in light of 

Watson's assertion that caring is dependent on an interpersonal 

relationship (Watson, 1979). 
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Alteration of cerebral function may result in behaviors

withdrawal, indifference, 'apathy, hostility, dependency, lack of 

cooperation or response - that are judged unpopular by the caregivers. 

This particular constellation of unpopular behaviors seemingly occurs 

with greatest frequency among those with right hemisphere dmnage, and 

is among the least well understood of the brain-behavior relationships. 

Elucidation, of these relationships is hoped ultimately to enhance 

nursing care by providing a basis for developing intelligent plans of 

care. 



CHAPTER 2 

CONCEPl'UAL FRAMEVlJRK AND LITERATURE REVIEW 

The range of normal human behavior includes motor and sensory 

responses as well as verbal and interactive behaviors. An intact brain 

is the necessary condition for human behavior to be normal in all 

respects. 

A plethora of explanatory models describing the specific 

influences of the brain on behavior now exists. The relevant literature 

is extensive and includes information gleaned from observation of both 

animals and man. The research literature is based on several models of 

inquiry and observation. These are: clinico-pathological correlations; 

observed effects of treatment regimens such as electroconvulsive 

therapy, surgery, or various drugs;, planned experiments (systematic 

observations) on intact human subjects; systematic observation of those 

persons with brain lesions the nature and extent of which are known or 

which can be determined; observed behavior changes in animals after 

experimental lesion placement; and purely anatomical stUdies. 

Measureable behavior occurs both in a waking, conscious state, 

and in a somnolent, non-waking state. This study will address only 

waking, conscious (non-comatose) human behavior. 

The passive dependence observed in some persons with right 

hemisphere disease is a difficult problem. Several different 

14 
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explanations have been offered. None seems to provide a complete 

explanation of the behavior. It is probable that this behavior has more 

than one cause. The antecedent variables most often associated in the 

literature with this syndrome are alterations in attention and mood. 

Conceptual Framework 

The conceptual framework which follows will describe the 

hypothesized relationship between damage to the right hemisphere and 

the passive, withdrawn, indifferent behavior noted by clinicians 

(Denny-Brown, Meyer & Horenstein, 1952; Gainotti, 1972; Heilman, 1979). 

Information about two intervening variables, mood/emotion and 

attention/arousal will be included. Changes in cognition are known to 

occur after damage to either hemisphere (Kldve, 1974; Reitan, 1955a) 

and will not be included in the model. See Figure 1 for a diagram of 

the conceptual model. 

Behavior has primarily two models of expression: an active mode 

and a passive mode. Active behavior is characterized by assertiveness 

which ·modifies the world rather than adjusts to and conforms" (Fried, 

1970, p. 4) by being ·problem-focussed, [with] inventive thinking, .•• 

selectively chosen language, ••• interventions that consider the needs 

of others, ••• development and refinement of new mental skills, ••• and 

expansion of the range of emotions· (Fried, 1970, pP. 7-8). In 

contrast, passive beh~vior is characterized by inertia, repetitiveness 

of verbal output, frequent self-references, frequent use of cliches 

(which signal reduced thinking), withdrawal from others, apathy~ and 
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explicit or implicit demands for care from others (Fried, 1970). 

Withdrawal from others is a form of social passivity. Indifference to 

environment, including indifference to the needs of others reflects the 

lack of real involvement that is characteristic of passivity. Lack of 

involvement may also reflect apathy (Meyersohn, 1974) or the 

wnon-resonance with what is happeningW described by Winick (1974, p. 

83) in his discussion of atonie. Mays (1973) included dependency, 

inefficiency, non-responsiveness, non-assertiveness, hostility, and 

lack of achievement in addition to the traits enumerated above. These 

are all strongly reminiscent of the descriptions of persons with right 

hemisphere disease who have been described as indifferent, apathetic, 

hypokinetic (inactive), relatively uninvolved with their own care, 

inattentive to the environment, and seemingly uninterested in the 

concerns of others (Critchley, 1966; Denny-Brown, et al., 1952; 

Gainotti, 1972; Heilman, 1979; Lishman, 1968; Weinstein, Kahn & Slote, 

1955) • 

Plum and Posner (1980) stated that conscious behavior is 

dependent on two physiologic components: content, under which they 

subsume both cognition and affect; and arousal. Brain damage alters 

these variables, and therefore alters behavior. 

Gainotti (1972) and others (Gasparini, et al., 1978; Lishman, 

1968; Plum & Posner, 1980) have noted that damage to the brain may 

result in changes in "personality and mood. McNair and Lorr (1964, p. 

620) regarded mood as wan intervening variable ••• [which is] an 

organismic state definable in terms of the antecedent inducing 
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operations and the correlated behavioral consequences". They believed 

that illness was one antecedent condition which could induce mood 

variations. Damage to the brain constitutes such as illness. Clinicians 

have noticed that specific mood' changes resulting from brain damage 

tend to be hemisphere-dependent. Persons with right hemisphere 

dysfunction have been shown to be less depressed, and to be more 

dependent (Gainotti, 1972; Gasparini, et al., 1978; Robinson & Price, 

1982) than those with left hemisphere dysfunction. 

Damage to the right hemisphere has been postulated to interrupt 

a pathway subserving attention, arousal and intention (Heilman & Van 

Den Abell, 1980). Attention has been described as a multimodal concept 

having at least two aspects: a tonic aspect and a phasic aspect 

(Hernandez-Peon, 1969; Mesulam & Gescwind, 1978). Mesulam and Geschwind 

(1978) described the tonic aspect as being that threshold which a 

stimulus must exceed in order for that stimulus to enter conscious 

awareness. The phasic aspect of attention/arousal entails selecting 

from among many available stimuli those "which will capture and main

tain the center of awareness" (Mesulam & Geschwind, 1978, p. 248). 

Duffy (1972) asserted that activation (a synonym for arousal in her 

usage) is a physiologic intervening variable, controlled by neuro

humors, and affecting response in various ways. Knight (1982) reported 

that in his sample those with right hemisphere damage had delayed P300 

waves in response to phasic stimuli when compared with normal persons. 

Using electrodermal recording as an index of attention/arousal, Heil

man, Schwartz and watson (1978) and Morrow, et a1. (1981) found that 
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those with right hemisphere damage not only had lower baseline skin 

conductance levels than did'those with left hemisphere damage, but also 

had negligible skin conductance responses on the hand ipsilateral to 

the lesion. Holloway and Parsons (1968) found, however, that skin 

conductance was higher among persons with right hemisphere stroke, 

especially on the hand contralateral to the to the stroke. Hoi1oway and 

Parsons (1968) believed this to be evidence of a cortical system of 

inhibition which was damaged by the stroke. 

The evidence that neglect of extrapersona1 hemispace is most 

often associated with right hemisphere dysfunction is based both on 

anecdotal data and on clinical observation (critchley, 1966: Gainotti, 

1972: Heilman, 1979). The evidence for this is so compelling that 

Darnasio, Darnasio and Chui (1980) successfully undertook to demonstrate 

that visuospatia1 neglect .£2!!. occur in those with left hemisphere 

disease. Albert (1973) used a cancellation task to investigate 

visuospatia1 neglect in a sample of 36 subjects with right hemisphere 

disease, and 30 control subjects with left hemisphere disease. He found 

that neglect was about the same for both groups of subjects with brain 

damage. Almost all persons had neglect of the left side of space, 

whether the lesion was in the left or right hemisphere. 

Heilman and his associates believed that neglect of personal 

and extrapersona1 hemispace results from failure of normal right 

hemisphere mechanisms for attention (Heilman & Van Den Abell, 1980; 

watson, Andriola, & Heilman, 1977). Using electrodermal response as an 

index of attention, this investigative team demonstrated that their 
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seven subjects with right sided lesions and left sided neglect were 

significantly less aroused (p<.Ol) by a painful stimulus than were 

either their seven "normal" controls or their six subjects with left . 
hemisphere disease and aphasia (Heilman, Schwartz, & Watson, 1978). 

Watson, Andriola, and Heilman (1977) used a convenience sample of 23 

consecutive patients with unilateral neglect (20 with right hemisphere 

lesions, three with left hemisphere lesions) and 21 consecutive 

patients with aphasia (all of whom had left hemisphere lesions) to 

investigate the electroencephalogram patterns of persons with neglect. 

Most subjects (17/18) with neglect and without tumor had diffuse 

electroencephalographic slowing over the entire involved hemisphere, 

while fewer than half of those without neglect and without tumor (7/18) 

showed such slowing (p<.05). Since electroencephalographic slowing 

tends to be associated with behavioral lack of responsiveness (Brodal, 

1981), the authors interpreted these findings as support of their 

hypothesiS that neglect represents. a unilateral defect in arousal 

(Watson, et al., 1977). 

Descriptions of the behavior of persons with right hemisphere 

disease are often characterized by the multiplicity of non-active 

behaviors included in descriptions of passive persons (Denny-Brown, et 

al., 1952; Diaz-Guerrero, 1969; Fried, 1970; Mays, 1973). Edelberg 

(1972, pp. 405-406) speculated that "withdrawal from interaction with 

the external world would ••• be characterized by diminished preparation 

for manipulative activity," and therefore, also, with reduced arousal 

as estimated by electrodermal responses. This author proposed that 
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persons with right hemisphere disease might exhibit passive behavior on 

the basis of reduced attention. 

Various mood states have been associated with passive behavior. 

Among them-'aie fatigue, inertia or lack of anergy (Hart, 1955; Mays, 

1973), depression, and repressed hostility (Fried, 1970). This author 

predicted that persons with right hemisphere stroke would be less 

depressed and anxious than those with left hemisphere stroke, and that 

the lesser degree of emotional expression would be associated with more 

passive behavior. 

Review of Literature 

The literature regarding hemispheric specialization is large, 

complex, and often contradictory. For this reason no attempt will be 

made to make a complete review of this literature. Only literature 

relating to the variables and relationships outlined in the conceptual 

framework will be reviewed here. 

Attention 

Attention has been a difficult concept to define. This word is 

in common use and has intuitive meaning for many. Introspection reveals 

that attention has more than one aspect. The multimodal quality of this 

concept combined with the intuitive understanding of the general 

meaning of the word makes precise definition difficult, and full of 

alternate, equally poorly defined words. Among the alternates in common 

use as descriptors of attention are arousal, vigilance, alertness, 

orienting response or reflex, and activation. -Attention- will be 'used 
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as a generic term for all aspects of this concept as recommended by 

Mesulam (1985). 

A dictionary definition (Webster, 1981, p. 141) states that 

attention is a "condition of selective awareness or perceptual 

receptivity." Another definition is simply "the act •••• of attending" 

(Webster, 1981, P. 141). A definition of "attend" includes "to give 

heed to," (webster, 1981, p. 140). 

Hernandez-Peon (1969, p. 115) defined attention as "the waking 

state in which sensory or mnestic information is selectively 

perceived." He also used ·vigilance" and "alertness" in his 

descriptions of attention, as do others. Hernandez-Peon (1969) stated 

that while vigilance is required for attention, alertness need not be. 

He then described alertness as being ·unspecific" or "specific", and 

stated that unspecific alertness commonly precedes specific alertness. 

Specific alertness (a state in which significant stimuli are 

selectively appreciateci correspond~ to his definition of attention 

(Hernandez-Peon, 1969). 

Mesulam and Geschwind (1978) utilized the terms "tonic 

attention· and ·phasic attention" to describe this concept. These terms 

correspond to Hernandez-Peon's (1969) definition of alertness. 

Mesulam's and Geschwind's (1978, p. 249) definitions follow: 

1. Tonic attention "The threshold which a stimulus must exceed 

before gaining access to consciousness." 
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2. Phasic attention: That state in which one "selects from among 

many the stimuli which exceed this threshold [access to consciousness], 

those which will capture and maintain the center of awareness." 

Posner (1975) outlined three usages of the concept attention. 

The first is "an organismic state which affects general receptivity to 

input information,- (Posner, 1975, p. 443). This he also describes as 

alertness which is characterized at two levels, a tonic level and a 

phasic level. The second usage of attention is the "selection of some 

information from the available signals for special treatment," (Posner, 

1975, P. 444). This third aspect of attention is seen by Posner as an 

index of the likelihood of recall of the particular stimulus. 

The multiplicity of terms and descriptive categories is 

evident. There seems to be general agreement that at least two levels 

of attention exist. This author will designate them "tonic" and 

"phasic". The following definitions of attention will be used in this 

study: 

1. Attention: Perceptual receptivity; the degree of receptiveness 

to various stimuli, internal and external; intended to be a general 

term encompassing all levels of attention; 

2. Tonic attention: The baseline level of perceptual receptivity 

which allows admission of stimuli into consciousness; seems to 

correspond to the "unspecific alertness" of HernandeZ-Peon (1969) and 

to Posner's (1975) -tonic alertness;" operational definition is skin 

conductance level; 
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3. Phasic attention: That level of perceptual receptivity evident 

when a particular stimulus captures and maintains the center of 

awareness; includes ability to concentrate on a particular task or 

object; corresponds to ·vigilance· as that term used by De Renzi and 

Faglioni (1965), Dimond (1979), and Dimond and Beaumont (1973), and to 

·specific alertness· of Hernandez-Peon (1969) and to Posner's (1975) 

second type of attention: will be operationalized as skin conductance 

response. 

Attention to environmental stimuli is a hallmark of normal 

human and animal behavior. Those persons who fail to attend adequately 

or effectively to the environment may frequently come to the attention 

of health care providers. Failure of attention has been noted to be a 

significant component of mental illness, especially schizophrenia 

(Bleuler, cited in Mesulam and Geschwind, 1978). Failure to attend 

effectively is, however, not observed solely among schizophrenic 

clients. The neurologically impaired, especially those with brain 

damage, may demonstrate various signs of failure of attention. Those 

with sufficiently large or strategically placed lesions may demonstrate 

the ultimate inability to attend-coma (Plum & Posner, 1980). Less 

severe or differently placed lesions may result in less severe failure 

of attention. Those persons said to have akinetic mutism where 

appropriate responses either are not forthcoming or are very delayed 

and occur only after intense stimulation are among these (Bogan, 1979; 

cairns, et al., 1941; ROSS' & Stewart, 1981). Failure to attend 

appropriately to environmental stimuli has been observed also after 
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right hemisphere damage in humans (Heilman, 1979; Heilman, Schwartz, & 

Watson, 1978). 

Research investigating attention and related concepts has used 

variables that are either primarily behavioral or primarily physiolog

ical in nature. The literature regarding the seerrdng special role of 

the right hemisphere in maintaining attention is not an exception. 

Bowers and Heilman (1976) postulated that a verbal warning 

stimulus during a reaction-time task would enhance the performance of 

the left hemisphere because of the special ability of the left hemi

sphere to utilize verbal information. In a two by two design, both 

verbal (four one-syllable words) and non-verbal warning stimuli (four 

different sounds) were presented during both right and left-handed 

reaction-time tasks to normal right-handed subjects. An effort was made 

to compensate statistically for the anticipated superior motor 

performance of the right hand. Even so, the right hand showed superior 

reaction times on all trials. Verbal warning stimuli did enhance the 

performance of the right hand more than the non-verbal warning stimuli 

the performance of the left hand. However left hand trials seemed 

nearly unaffected by the mode of warning stimulus. 

Diller and Weinberg (1972) used visual and auditory cancella

tion tasks to index attention in persons with unilateral stroke using a 

sample of 34 persons with left hemisphere stroke and 35 persons with 

right herrdsphere stroke. They found that those with left hemisphere 

damage did poorly on all tasks which included numbers (one visual 

cancellation task and one auditory cancellation task). Those with right 
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hemisphere disease did less than those with left hemisphere disease on 

visual cancellation tasks, except as noted above, on those tasks 

involving numbers in which they excelled. This is not surprising given 

the known superiority of the left hemisphere to deal with visuospatial 

relationships (Critchley·, 1966; Wheeler & Reitan, 1962). The authors 

may have confounded their data by using left-hemisphere specific 

material for so many of their cancellation tasks. 

De Renzi and Faglioni (1965) were aware that hemispheric side 

of the lesion often placed those persons with brain damage at a 

disadvantage on a particular sort of test, and that obtained results 

might not therefore an~er the research question. They examined 166 

patients who were judged on clinical examination to have either left 

(98 cases) or right (68 cases) hemisphere disease and 139 controls 

using and intelligence test and two measures of vigilance. They found 

the two measures of vigilance to be better predictors of brain damage 

than was the intelligence test (Rav~n's Matrices, which they thought 

would not put those with left hemisphere disease at a disadvantage). 

However, all three tests gave significantly better predictions than 

chance. It is of interest that in their sample, those with right 

hemisphere damage did less well than those with left hemisphere damage 

on the reaction time task. Unfortunately, no non-invasive, reliable 

measure of lesion size was available at the time the research was done. 

Therefore correlation of the lesion size and exact location of the 

lesion with the results of their tests was not possible. Nor was it 
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possible to exclude with 100% certainty the presence of bilateral 

lesions. 

More recently, Black (1976) compared deficits ensuing from 

penetrating injury of the left or right frontal lobe. The sample was 

composed of 28 persons with left hemisphere lesions and 16 with right 

hemisphere lesions. He used Arithmetic, Digit Span, and Digit Symbol 

subtests of the Wechsler Adult Intelligence Scale as an index of 

attention. He found no difference between the left and right hemisphere 

groups in their capacity for attention. Surprisingly, he found no 

difference between the groups on the Verbal Intelligence Quotient or 

the Performance Intelligence Quotient either. This contrasts strongly 

with the findings of other investigators (Reitan, 1955b, 1959), and 

casts some doubt on the validity of the test results. 

Investigation of the relative capacities of the two cerebral 

hemispheres for sustained attention has also been done using persons 

who have undergone commissurotomy (section of the corpus callosum) for 

intractable epilepsy. Dimond (1979) used three tasks (visual, tactual, 

and auditory) directed to each hemisphere separately to assess the 

capacity of each hemisphere for sustained attention. He found that in 

each of his subjects with a total commissurotomy that the right 

hemisphere detected a greater number of signals presented to it than 

did the left. The difference on the visual and tactual tasks was 

statistically significant (p=.0001). He interpreted the patterns of 

responses and the significant difference in signals perceived between 

the left and the right hemisphere to mean that the left hemisphere had 
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·gaps· in the attentional process, while the right hemisphere did not. 

caution is necessary in interpretation of these results. The sample was 

very small (five), and each subject was the victim of uncontrollable 

epileptic seizures. Experimental control for location of seizure focus 

and amount of anticonvulsant medication was not done. Ellenberg and 

Sperry (1979) argued that the obtained differences might be due to same 

mental activity which was occurring during the period of testing and 

which intervened between the stimulus and the response. They devised a 

test strategy to control for this and tested seven subjects (five of 

whom seem to have been Dimond's sample) and 10 normal controls. In a 

number of sorting tasks, the left hand was able to sort continuously 

small objects (hex-headed nuts and bolts) more accurately. SOrting 

might be expected to be more accurate with the right hemisphere than 

with the left due to the nature of the task, and the known superiority 

of the right hemisphere for tasks involving spatial relationships (the 

criterion for sorting was the shape ~f the object). There appeared to 

be no difference in the rate of sorting between the two hemispheres. 

Rate of sorting might be expected to be diminished in the presence of 

reduced attention. Ellenberg and Sperry (1979) did not report tests of 

statistical significance. They did, however, interpret their data as 

refuting Dimond's (1979) hypotheSis that the left hemisphere does not 

sustain attention well. The results of this study also must be view~d 

with caution because of the known (but not controlled for) cerebral 

pathology. 
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Not all studies requiring the two hemispheres. to function 

independently involve subjects with intracranial pathology, however. 

Dimond and Beaumont (1973) presented visual signals to either the right 

or to the left hemisphere of 22 neurologically normal undergraduate 

students. The left hemisphere demonstrated a superior ability to 

respond to the signals. The left hemisphere did, however, show 

indications of fatigue which were not present in right hemisphere 

performances. Dimond (1979) and Dimond and Beaumont (1973) take this as 

evidence that the right hemisphere has a faculty for sustained lower 

levels of attention, while the left hemisphere is capable of high 

levels of attention, which however, fatigue. 

Directing tasks to one or the other hemisphere has seemed to 

produce conflicting results. This probably is due in part to the nature 

of the populations sampled (one with significant unlocalized brain 

disease, and one without known brain disease). It seems likely that the 

intact living brain acts • in concert", the special capabilities of 

each anatomical part contributing appropriately to the task at hand. 

Investigation of normal subjects may not therefore lend insight to 

changes in behavior noted in those with brain damage. Differences in 

results may also be referrable to differences in task composition. 

Ellenberg and Sperry (1979) suggested that their task (continuously 

. sorting nuts and bolts) may have been more effective in maintaining 

attention than was Dimond's more intermittent task. It would seem that 

an intermittent task might be more representative of stimuli normally 
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encountered in life, and therefore might be more likely to explicate 

the observed behavior changes in brain damaged persons. 

Other researchers (Heilman, Schwartz & Watson, 1978; Heilman & 

Van Den Abell, 1980; Knight, et al., 1981; Knight, 1982; Morrow, et 

al., 1980; Woods, et al., 1983) have used electroencephalographic 

techniques to investigate the differential capability of the two 

cerebral hemispheres for attention. Electrodermal responses, 

event-related electroencephalographic potentials, and estimates of 

electroencephalographic desynchronization have been used. 

Heilman and his associates used electrodermal recording to 

estimate the level of arousal in seven subjects with a verified right 

hemisphere lesion, flattened affect, and neglect of the left side; six 

aphasic subjects with known left hemisphere disease who did not have 

contralateral neglect; and seven normal controls without known lesions 

of the brain structure (Heilman, et al., 1978). Skin resistances were 

recorded on the palmar surface of the hand contralateral to the intact 

hemisphere. Mean baseline skin resistances were significantly higher 

for the group with right hemisphere lesions than for the other two 

groups. An electric current applied to the volar surface of the forearm 

at an amplitude previously judged painful by the subject served as a 

stimulus for studying changes in skin resistance. The group with right 

hemisphere lesions were noteworthy in that no measureable decrease in 

skin resistance occurred as a response to stimulation as it did among 

both the normal controls and the group with left hemisphere damage. 

Other investigators also have used electrodermal responses to 

estimate differences in arousal between brain-damaged and non-brain-
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damaged groups, and between various subsets of the brain-damaged groups 

(Holloway & Parsons, 1969; Morrow, et al., 1981; Parsons & Chandler, 

1969). Holloway and Parsons (1969) measured skin conductance in a 

sample of 23 brain-darnaged subjects and 19 hospitalized neurologically 

normal controls using five treatment conditions, and recording 

bilaterally. They found that there were striking differences· between 

the two sides of "'r;e body in brain-damaged persons, an expected finding 

given the probable genesis of the electrodermal response. In contrast 

to the findings of Heilman, et ale (1978) and of Morrow, et al. (1981), 

who found that those with right hemisphere disease barely responded 

electrodermally, Holloway and Parsons (1969) found that the electroder

mal response was much greater bilaterally among those with right 

hemisphere disease than it was among normal controls. They found that 

skin conductances recorded from the left hand among those with left 

hemisphere disease were about the same as for normal controls, not 

higher as Heilman, et ale (1978) found. 

The reason for the striking differences in the findings of 

these groups. is not immediately apparent. Holloway and Parsons (1969) 

used equipment capable of recording conductances directly, while 

Morrow, et ale (1981) did not, and Heilman, et ale (1978) seem not to 

have. This, however, seems unlikely to have caused the differences. 

Heilman, et al. (1978) used a painful stimulus, while Holloway and 

Parsons used a rather strident buzzer against a background of ·white 

noise.- It is possible that this methodological difference was 

responsible. The possibility exists, also, that even though great care 

was used by all the investigative teams in categorizing their brain 
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damaged subjects correctly, errors occurred at this stage. Holloway and 

Parson I s (1969) groups may well have been more heterogeneous at the 

outset. The control groups almost surely were different as Heilman, et 

ale (1978) did not use hospitalized controls. 

Heilman and Van Den Abell (1980) used electroencephalographic 

correlates of attention or arousal to pursue their investigation of the 

role of each cerebral hemisphere in the maintenance of attention. They 

used 12 neurologically normal subjects doing reaction time tasks while 

cerebral arousal (activation) was estimated by comparing electroenceph

alographic alpha rhythms before and after the use of a lateralized 

visual warning stimulus.. Desynchronization of alpha rhythm is known to 

be a correlate of mental activity (Brodal, 1981; Lansing, Schwartz & 

Lindsley, 1959). Mental activity is assumed to represent at least one 

behavioral facet of cerebral activation. Heilman and Van Den Abell 

(1980) found that warning stimuli directed to either hemisphere reduced 

right parietal alpha wave about equqlly. Alpha wave activity in the 

left hemisphere was reduced much less by warning stimuli to the right 

hemisphere then to the left hemisphere. Warning stimuli to the left 

hemisphere resulted in desynchronization in the left hemisphere approx

imately equal to that of the right hemisphere under either condition. 

These differences between the hemispheric responses to warning stimuli 

directed to one or the other hemisphere were significant (p=.033) 

(Heilman· & Van Den Abell, 1980). Their data suggest that the right 

hemisphere may utilize warning stimuli directed to either hemisphere. 

Although the results are statistically significant, and do support the 
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hypothesis that the two hemispheres do not attend to the environment in 

the same way, same caution is needed in interpretation since the sample 

was small and intragroup variability was quite great. 

As the technology of devices which record electrical potentials 

from animals and humans has advanced, a new technique has emerged. 

Investigators have been able to reveal certain very small event-related 

electrical potentials in the brain through the use of signal averaging. 

Certain of these electrical responses have proved to occur very 

reliably under gi ven circumstances of neural functioning and have 

become useful in the investigation of task-related or attention-related 

behavior (Donchin, Ritter & McCollum, 1978). 

Knight, et ale (1981) studied 13 patients who had computerized 

tomography verified lesions (stroke or glioma) of either the right or 

the left frontal lobe and 13 age-matched controls. The subjects were 

presented with auditory stimulation consisting of standard tones and 

target tones. They were instructed to attend only to one ear or to the 

other, and report target tones projected to that ear. The authors 

found, as expected, that the subjects with frontal lobe lesions 

performed less well than did the normal controls, and had a reduced 

attention-related negative electroencephalographic wave form in 

response to the stimuli. The same investigati ve team pursued this 

research using a similar experimental design, and reported later that a 

defect in the electrical recovery cycle occurred in frontal lobe

lesioned subjects which was hemisphere-dependent (Woods, et ale , 

1983). The responses of those persons with left hemisphere lesions were 



34 

similar to those of the controls. Those with right frontal lesions, 

however, did not respond to stimuli directed to the left ear. These 

results were consistent with an interim report presented by Knight 

(1982) in which he reported that in his sample those persons with right 

frontal lesions had an altered P300 wave in response to a novel 

auditory stimulus (dog bark). 

Neglect 

The literature relating to neglect links it closely with the 

phenomenon of attention: whether neglect represents a special case of 

failure of attention or is a consequence of failure of attention is not 

clear. Critchley's (1966) excellent discussion of parietal lobe function 

included a description of several behaviors which he believed to repre

sent inattention or neglect. These behaviors were poverty of movement 

(though not paralysis) of the affected side, failure to -pay heed to· 

that side of the body, particularly noticeable in dressing and other 

grooming behaviors: and failure to attend adequately to environmental 

stimuli on the affected side. The dictionary defines neglect in the 

following terms: -to fail to attend sufficient or properly· (Webster, 

1981, p. 1513). A synonym is -disregard.- -Neglect- therefore seems an 

apt name for this syndrome. Critchley (1966) also described -visual 

inattention- (failure to perceive a visual stimulus in one visual field 

if a competing stimulus is presented in the other) as part of the 

syndrome. This loss of perception can occur in the absence of primary 

visual field loss. Critchley (1966) also described -tactile inatten-
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tion" in which tactile stimuli are not appreciated adequately if a 

competing stimulus is presented to the other side of the body. Heilman 

(1979, p. 268) defined neglect operationally as a failure to • report , 

respond, or orient to stimuli presented to the side opposite a cerebral 

lesion ••• under a variety of stimulus and performance conditions." He 

stipulated as part of the criteria for neglect that no primary motor or 

sensory defects should be present. Heilman (1979) described a syndrome, 

as did Critchley (1966), which included "hemi-inattention" or ·hemi

neglect,· ·hemiakinesia,· ·a11esthesia· (failure to report accurately 

the side of a stimulus), ·hemispatial neglect" (a tendency to ignore 

one side of extrapersona1 space), ·sensory extinction to simultaneous 

stimulation", ·anosognosia" (denial of hemiparesis, hemisensory defect, 

or hemianopia), and certain behavior changes which included poverty of 

movement, reduced interest in the environment, and difficulty sustain

ing vigilance. The tendency to ignore one side of extrapersona1 space 

had been noticed for many years, and was thought by Brain (1941) to 

represent failure to attend adequately to stimuli. 

Much of the information regarding the neglect syndrome is 

derived from clinicopathological correlations. Various tasks have been 

devised to estimate the presence and extent of neglect (hemi

inattention) by clinicians. Critchley (1966) tested for visual neglect 

by requiring patients to draw maps (such as of Piccadilly Circus or of 

England) which would reveal lack of detail or misplaced detail. Others 

have used line bisection, drawing a daisy or a clock, and crossing out 

lines, words, or symbols on a sheet of paper (Albert, 1975; Darnasio, et 
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al., 1980; Heilman, 1979; Heilman & Watson, 1978). Other tasks not 

related to vision have also been devised to estimate spatial 

disorientation, part of the neglect syndrome (Heilman, et al., 1981). 

Neglect is clearly also a multimoda1 concept. Neglect of visual 

hemispace will be the aspect of neglect to be indexed in this study. 

Hemispatial neglect will be defined as follows for the purpose of this 

study: failure to attend adequately to visual stimuli in one half space 

as evidenced by failure to cross out lines of an 80 item crossing out 

task, or to estimate the midpoint of a 10 centimeter line within one 

centimeter either side of the true midpoint of the line. 

The neglect syndrome as it is observed in man is seen in its 

severest form almost always in association with right hemisphere 

lesions (Critchley, 1966; Heilman, 1979). Critchley reported (1966) 

symptoms of neglect to be particularly striking after right parietal 

lobe insults. These insults need not represent structural damage. 

Heilman and Howell (1980) demonstrated in a case study of a patient 

with a right parietal seizure focus which was identified by EGG, that a 

discharging seizure focus can be associated with symptoms of neglect. 

During investigation of the possible role of frontal lobe 

lesions in the neglect syndrome, Heilman and Valenstein (1972) found 

neglect only among those with right frontal lesions. Of the sample of 

six, three had lesions on the medial surface of the right frontal lobe, 

and three had lesions on the dorsolateral aspect of the right frontal 

lobe. All six subjects had' a hemiparesis. The neglect syndrome was 

manifested by denial of hemiparesis, asymmetrical drawing of a clock 
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face, and asymmetrical attempts on line bisection (to the right in 

every case) (Heilman & Valenstein, 1972). Although Heilman and 

Valenstein (1972) did not find patients with left frontal lesions who 

demonstrated neglect, Damasio, et al., (1980) did. Their sample of five 

patients in whom neglect was a prominent symptom included three 

patients who had left frontal lobe lesions, either on the medial or on 

the dorsolateral surface, and one patient who had a lesion which 

included the basal ganglia on the left. Since a complete description of 

the populations from which these samples were drawn was not provided by 

the authors, a conclusion cannot be drawn regarding the relative 

incidence of neglect in left hemisphere damaged and right hemisphere 

damaged persons. Some evidence is gleaned from Watson, Andriola, and 

Heilman's (1977) study in which a convenience sample of 23 persons with 

neglect included only three with left hemisphere lesions. 

The lesions responsible for neglect seem to be most frequently 

cortical lesions located in the inferior parietal lobule (Heilman, 

1979; critchley, 1966), the dorsolateral part of the frontal lobe or in 

the cingulate gyrus (Heilman & Valenstein, 1972). These observations 

are in accord with demonstrated neural pathways. The inferior parietal 

lobule receives fiber projections from primary cortical sensory 

pathways (Mesularn & Geschwind, 1978). The cingulate gyrus, a mesial 

structure, also has reciprocal connections with the . premotor area of 

the frontal lobe and with certain aspects of the parietal lobe (Broda1, 

1981) • 
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It is not surprising, therefore, that subcortical lesions might 

also be associated with neglect. Hea1ton, et a1. (1981) reported a case 

of a patient who, although said to be alert and attentive, also was 

unconcerned about the hospitalization, denied weakness, and failed to 

acknowledge his left side. Post-mortem examination of the brain 

revealed a hemorrhagic infarction of the right putamen, caudate 

nucleus, and the genu and posterior limb of the internal capsule. 

Damasio, et a1. (1980) reported that both of the patients in their 

small sample who had basal ganglia disease (one with a right hemisphere 

lesion and one with a left hemisphere lesion) demonstrated neglect of 

the left side of space •. watson and Heilman (1979) reported a case study 

of three patients with hemorrhage of the right thalamus who were demon

strated to have left sided neglect. Left limb akinesia, visuospatial 

disorders, and emotional flattening were also observed in these 

patients. 

Heilman and watson (1977) outlined four hypotheses corranon1y 

proposed to explain the phenomenon of neglect. Briefly, they are: 

1. That because of the right parietal lesion, the person has 

difficulty in appreciating visuospatia1 relationships; 

2. That neglect is a passive phenomenon due entirely to the lack 

of sensory input resulting from parietal lesion; 

3. That because of damage to one hemisphere, information is 

processed more slowly by that hemisphere, and that there is ·over-ride" 

of the damaged hemisphere by the normal hemisphere; 
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4. That the patient with neglect does not attend to stimuli from 

the environment due to disruption of the fiters projecting from the 

primary sensory cortex. 

In addition, Heilman and Van Den Abell (1980) postulated that neglect 
. . 

might represent a deficit of Wattention-arousa1-intentionw brought 

about by a lesion which interrupted a cortic-1imbic-reticu1ar loop. 

Several studies have been designed to test sorne of these 

hypotheses. Watson, Miller and Heilman (1978) used monkeys in which 

neglect had been induced by lesions of the frontal lobe, the intra

laminar nucleus, or of the reticular formation. The monkeys had been 

previously trained to respond to a stimulus with the paw opposite to 

the one stimulated. The animals had no detectable weakness. The authors 

found that the monkeys' performances were abnormal only when they were 

required to respond with the paw contralateral to the 1esioned side. 

Va1enstein, et al. (1982) found similar results in monkeys after 

lesions of the caudal portion of the inferior lobule. Since these 

experimental designs used an intact sensory system to cue the animals, 

these findings seem to refute the hypothesis that lack of sensory input 

is the cause of unilateral neglect. Since monkeys' brains do not 

develop 1atera1ized functions as do humans' brains (Watson, 1982), no 

information is obtained from these experiments about the role of the 

right hemisphere in producing neglect in humans. Heilman, et a1. (1981) 

noted that when human patients with neglect were asked to point first 

to the midline of their own body, then to a point in space directly 

opposite to the midline of their body, that these patients did the 
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first task without errors, but that they did the second task with an 

average error of 8.2 centimeters to the right of midline. The authors 

interpret this as possible evidence for a defect of internal 

representation of space and/or a defect in an internal programming of 

the response. A study of 23 patients with clinical neglect and 20 

matched aphasic controls showed that in that sample the patients with 

neglect showed electroencephaloic slowing over the entire hemisphere, 

while those without neglect showed slowing only over the area with the 

lesion (Watson, et al., 1977). This finding supports an hypothesis that 

the physiological defect associated with neglect may be a failure of 

activation of an entire hemisphere. Cortical activation (desynchroniza

tion of EEG pattern and disappearance of alpha rhythm) has been associ

ated with arousal and with attention to certain stimuli (Brodal, 1981; 

Lansing, et al., 1959). 

Ability to attend appropriately to the environment has captured 

the interest of many researchers. . The available research seems to 

demonstrate that the right hemisphere may have a pivotal role in 

maintenance of attention. Lesions of the right hemispher.e, therefore, 

may result in failure of attention and the neglect of personal and 

extrapersonal hemisphere. 

Emotion and Mood 

To William James, 19th Century anatomist, physiologist, philos

opher, and psychologist, emotions were nothing but the motor and sens

ory processes of the brain ·variously combinedw (James, 1884, p. 189). 



41 

The concept of physiological involvement with the emotional process 

seems valid still, though 'not in the exclusive sense envisioned by 

James. Papez (1937, p. 726) described emotion as being composed of two 

conditions: wa way of acting and a way of feeling,- and noted that emo

tional behavior seemed dependent on the integrity of the hypothalamus, 

while integrity of the cerebral cortex was necessary for subjective 

emotional experience. Papez (1937) proposed an anatomical substrate for 

emotion which includes the cingulate gyrus, certain of the thalamic 

nuclei, the hypothalamus, the mamillary bodies, the hippocampus and 

the fornix. Brodal (1981, p. 752) differentiated between -emotional 

reactions which involve anatomic as well as somatic phenomena, - and 

-emotions,- which he conceived of as being -primarily, at least, con

scious feelings of a purely subjective nature. - This distinction is 

based in part on Bard's work in which -sham rage W was produced in 

experimental animals after removal of all cerebral tissue above and 

lateral to the hypothalamus (Bard & Mountcastle, 1948). Brodal (1981) 

emphasized that dissociation between emotion and emotional reactions 

can occur also in natural settings through disease of the nervous 

system. 

General agreement seems to exist that emotion is a multidimen

sional concept, and includes at least an observable behavioral and/or 

physiological component and an affective, subjective component. -Mood,w 

also in general use, is a concept related to -emotion.- Common use of 

this word denotes a prevailing state of mind, or emotional or affective 

state (Webster, 1981, p. 1466). McNair and torr (1964) view mood and 
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emotion as overlapping, with JOOod states the less intense and more 

persistent of the two. "Mood" is also used to mean specifically an 

affective state (McNair, Lorr,& Droppleman, 1981). 

Emotion and the appropriate expression of emotion are important 

aspects of the personality. Since it is through the personality that we 

as humans interact, extremes of emotional expression are noticed, and 

may inhibit effective interpersonal relationships. 

Although the range of possible moods and emotions is quite 

large, this study will investigate only two. They are depression and 

anxiety. 

Clinicians caring for persons with known intracranial pathology 

have noticed that the behavior of many seems indicative of a probable 

change in mood and or the ability to express emotion. Goldstein (1942) 

described a "catastrophic reaction," characterized by heightened 

anxiety, andsametimesautonomic nervous system symptoms, which occurred 

in association with symptoms referrable to left hemisphere dysfunc

tion. Goldstein (1952) later described emotional flattening, which he 

attributed to lack of ability to do abstract thinking; lack of ability 

to take initiative; lack of mental flexibility, also described by Luria 

(1963); and a lack of concern about loss of function. others (Black, 

1976; Critchley, 1966; Denny-Brown, et al., 1952; Gainotti, 1972; wein

stein, et al., 1955) have noticed similar traits among their patients 

with intracranial disease. In addition, such patients are also some

times described as being withdrawn, inattentive, apathetic, negativis-
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tic, depressed, and as having -pain asymbolia,- (Black, 1976; Gainotti, 

1972; Lishman, 1969; weinstein, et al., 1955). 

Bard and Mountcastle (1948), using an animal model, found that 

cats could be rendered placid and impervious to stimuli which cause 

no~l cats to respond with anger. This they did by carefully removing 

much of the neocortex without damaging underlying structures such as 

hippocampus or cortical structures postulated to part of the limbic 

system. The ablations were bilateral, usually done in two stages. The 

left hemisphere was the first hemisphere operated, followed by the 

right several weeks later. No behavioral changes were noted until after 

bilateral ablation had been accomplished. The changes in behavior 

included calm acceptance of stimuli normally very distressing to cats 

such as pain and restraint, as well as failure to groom and increased 

appetite. 

Other investigative efforts, ranging from clinical correlations 

to carefully planned research, seem to demonstrate that in man the two 

cerebral hemispheres are not equally involved in the expression of emo

tion. Lishman (1968) utilized a pool of case report material from the 

Oxford collection of World war II head injury records. This resulted in 

a sample of 670 previously health-adults, who had been followed medic

ally, by the Ministry of Pensions, and through annual questionnaires. 

This information was used to assess psychiatric disability, location of 

brain damage relative to the psychiatric disability, and various compo

nents of the psychiatric disability in relation to the location of the 

brain damage. He (Lishman, 1968) found, as expected, that those with 
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left hemisphere disease were characterized by aphasia. They also seemed 

to be characterized by general intellectual impairment and by memory 

impairment. Those with penetrating wounds of the right hemisphere, . 
however, wer~ characterized by difficulty in concentration, depression, 

irritability, apathy, facile and childlike behavior, and somatic 

complaints. Not all the data in this series was provided by skilled 

observers, which may account for the preponderance of intellectual 

dysfunction observed among those with left hemisphere disease. All the 

data were categorized by skilled clinicians, however, and inter-rater 

reliability was said to to be good. A description of the statistics 

used was not included in the article. 

Gainotti (1972) investigated a convenience sample of 160 

patients with damage to only one cerebral hemisphere (80 left 

hemisphere and 80 right hemisphere) using neuropsychological testing 

techniques and recording all verbal responses. He also found that 

location of the lesion had a bearing. on the emotional response of the 

patient. He reported that four patterns of emotional behavior emerged: 

·catastrophic reactions·, depressive mood, indifference, and ·other·, a 

category which included primarily confabulatory behavior (Gainotti, 

1972). Gainotti (1972) found that patients with left hemisphere disease 

more frequently showed signs of depression and the -catastrophic 

reaction" than were non-aphasic patients, even among those with left 

hemisphere damage. Gainotti (1972) found that indifference occurred 

more frequently, but not exclusively among those persons with right 

hemisphere disease (P<.Ol). Among those with right hemisphere disease, 
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those with neglect were more likely to have indifference reactions than 

were those without neglect (p<.02). Anxiety reactions, tears, and 

swearing all occurred more often (P<.05) among those with left 

hemisphere lesions. The observed tendency for those with left 

hemisphere disease to be depressed was not found to be statistically 

significant. 

Sackeim, et al. (1982) investigated several aspects of emotion 

as it relates to either the right or the left hemisphere in a large 

retrospective study. Their sample included subjects with reported path

ological laughing or crying, hemispherectomy, and gelastic epilepsy. 

They found that pathological laughing was associated with lesions of 

the right hemisphere and with discharging seizure foci of the right 

hemisphere. Pathological crying was more often associated with lesions 

of the left hemisphere, especially in women. Side of sensorimotor 

deficit (and therefore hemispheric side of the lesion) was strongly 

associated with either pathological laughing or crying (p<.005) 

(Sackeim, et al., 1982). Among the cases of right hemispherectomy they 

reviewed, 12 of 14 were judged euphoric. The authors did not report on 

mood among the five cases of left hemispherectomy, since there were so 

few. Sackeim, et al. (1982) judged that these data reflect the possi

bility that capacity for positive emotional expression rests in the 

left hemisphere, and that to some extent, at least, the reverse in true 

for the right hemisphere. 

The Minnesota Multiphasic Personality Inventory has been used 

by several groups to assess emotion changes occurring the wake of brain 
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damage (Dikmen & Reitan, 1974, 1977; Gasparrini, et al., 1978; Reitan, 

1955c). The findings of these investigative groups vary. This may be 

due in part to sampling somewhat different patient populations. Dikmen 

and Reitan (1974) used a sample of 59 persons with brain damage limited 
" 

to one hemisphere or the other (27 left hemisphere and 32 right hemi-

sphere), and primarily either frontal or caudal in nature. This sample 

included persons with brain tumor, vascular disease, and head injury. 

They found that no significant differences occurred in MMPI profiles 

between any of the groups (Dikmen & Reitan, 1974). Gasparrini, et al., 

(1978) on the other hand, found that among their convenience sample of 

24 (16 left hemisphere and eight right hemisphere) which was somewhat 

similar in composition to Dikmen's and Reitan's (1974) sample, that 

those with left hemisphere disease obtained higher scores on the MMPI 

Depression scale than did those with right hemisphere disease (p<.05). 

These results were much more nearly like those of Gainotti (1972) who 

relied on clinical judgment for asses~nt of depression. Gasparrini's 

groups were small, and though similar to Dikrnen's and Reitan's (1974), 

included patients with epilepsy (Gasparrini, et al., 1978). The dissim

ilar size of Gasparrini's groups may possibly have generated misleading 

findings. On the other hand, none of the eight subjects with right 

hemisphere disease earned scores on the Depression scale which were 

judged abnormal (Gasparrini, et al., 1978). 

Additional evidence that the two cerebral hemispheres do not 

process emotional information in the same way was elicited in a study 

by Heilman, Scholes and watson (1975). Six subjects with right 
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hemisphere disease and six subjects with left hemisphere disease were 

required to match a set of tape-recorded sentences to line drawings 

accord!ngto the content of the sentences and according to the 

emotional tone of voice (angry, happy, sad, indifferent). They found 

that all subjects could identify the content without error, but that 

those with right hemisphere disease could identify the emotional tone 

of what was said only about a quarter of the time, while those with 

left hemisphere disease were correct more than half the time (Heilman, 

et al., 1975). 

Morrow, et al. (1981, p. 66) used skin conductances to measure 

the neural arousal generated by a set of 24 color slides, -half of 

which were judged by independent observers to have emotionally arousir.g 

qualities ••• and half of which were judged to be neutral.- They found 

that the mean baseline skin conductances for three groups of 14 

subjects (normal controls, right hemisphere disease, and left 

hemisphere disease) did not differ significantly. There were 

significant differences between the groups' responses to the slides 

(p<.OOl). Both the brain damaged groups had lower skin conductance 

responses than did the normal group. The group with right hemisphere 

disease did not differ in their response to either treatment condition. 

Furthermore, the recorded skin conductance responses for that group 

were very low (Morrow, et al., 1981). These findings are similar to 

those of Heilman and Van Den Abell (1980). Both these teams recorded 

skin conductances ipsilateral to the lesion. Morrow, et al. (1981) 

recommended that bilateral recordings be made. 
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Dimond, Farrington and Johnson (1976) used 21 normal subjects 

fitted with special hard contact lenses to direct visual stimuli to one 

hemiretina (and thus to one hemisphere) or the other. The subjects were 

shown silent clips of three films (a Tom and Jerry cartoon, a surgical 

operation, and a travelogue). The subjects, assigned either to a left 

visual field (right hemisphere) viewing condition or to a right visual 

field (left hemisphere) viewing condition, rated each film clip -along 

the four dimensions of hwnorous, pleasant, horrific, or unpleasant,

(Dimond, et al., 1976, p. 691) on a scale of one to nine. The right 

hemisphere group judged all films as more unpleasant and more horrific 

than did the left hemisphere group. The investigators did not interpret 

these results to mean that the two hemispheres do not work in 

synchrony, but only that the emotional processing of the two seems to 

be different (Dimond, et al., 1976). The sample was small, and these 

findings may not therefore be representative of the condition of the 

general population. However, the results are in accord with the 

findings of sackeim, et al. (1982) in their study of pathological 

laughing and crying. 

While the evidence implicating the right hemisphere as superior 

for maintaining attention and for some aspects of emotional processing 

in humans is not conclusive, there is a growing body of research data 

which supports this premise. Mesulam and Geschwind (1978) suggested 

that the fact that these two functions seem to be controlled by the 

same hemisphere may not be due to chance. They argued that if one role 

of attention is to direct vigilance toward significant stimuli, then 
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failure to attend could be anticipated to be accompanied by failure of 

appropriate emotional expression (Mesularn & Geschwind, 1978). 

Passive Behavioral Response 

Patterns of human response that are characterized by lack of 

response to the environment, lack of interest and involvement in life, 

and a tendency to shift decision-making and responsibility to others 

can be labelled -Passive Behavioral Response-. Three related concepts 

seem to be included in this pattern of response: passivity, apathy, and 

atonie. Literature regarding these concepts will be reviewed in the 

following section. 

Passivity. Webster's Third International Dictionary (1981, p. 

1651) defines -passive" as follows -adj ••• not acting but acted upon 

••• lacking in energy or will: lethargic ••• inert.- This word can be 

clearly used to describe situations involving modes of responses by all 

sorts of animate and inanimate subject matter. The meanings which are 

attached to inanimate things - metals, or more generally, chemicals, 

for instance - seem fairly straightforward and unambiguous. When one 

begins to describe one part (or the whole) of some human's behavior as 

-passive,- meaning beoarnes less precise and measurement all but 

nonexistent. Descriptions of passive behavior are nearly always 

subjective in nature, relying only on the expertise of the persons 

describing the behavior. 

A certain difficulty has been experienced in defining 

-passivity.- Hart (1955) stated that the word is most readily defined 
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and understood in terms of its opposite--activity.- Hart (1955) 

discussed passivity in terms of classic Freudian psychoanalytic theory. 

passivity and dependency are considered a natural state of the immature . 
hwnan in that paradigm. Fried (1970), on the other hand, took the 

position that it is activity which the human seeks. Both positions view 

passive behavior as suboptimal. Fried's (1970, p. 180) definition of 

passivity follows: -passivity is made out of frequent silences, a 

seeming inability or unwillingness to shift for oneself, depressions 

of various degrees ••• and intimations of experienced maltreatment." 

Mays (1973) offered the following descriptors of the passive person: 

dependent, inefficient, withdrawn, non-responsive, non-assertive, 

unachieving, hostile, and suspicious. 

Mays (1973) concluded after an exhaustive search of relevant 

literature that -passivity" as a descripbDr -of human behavior is used 

in four ways primarily. These are -inactivity, a readiness to be acted 

upon, a lack or disuse of ego controls, and avoidance of responsibi1-

ity,- (Mays, 1973, p. 7). The first two of these usages of passivity 

are stated also in the dictionary definition. The third is derived from 

psychoanalytic literature, and the fourth is a thread that seemed to 

Mays to run throughout most descriptions of passive people. 

Inactivity can be indexed along several dimensions. Physical 

inactivity, social inactivity, and mental activity may potentially be 

assessed. Physical inactiVity in the presence of physical ability to 

move seems to be a valid index of passivity. Lack of social involvement 

can also be said to be part of the concept passivity. Individual choice 
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regarding social involvement is an important aspect of any social 

activity, and must be considered during assessments of passivity. To be 

socially passive, it would seem that the person ought to have very 

reduced social involvement. Mental inactivity has been described by 

Fried (1970) as well as Hart (1955) in association with passivity. 

Fried (1970) stated that excessive use of generalities and cliches is 

indicative of passivity. Mays (1973) included lack of energy as an 

index of lack of activity. Certainly, lack of energy may be associated 

with inactivity, but the association seems not to hold in all 

circumstances. 

passivity as -readiness to be acted upon" is implicit in the 

dictionary definition of -passive". The passive person in this context 

is the person who is dependent, who would like to have things done for 

him. This is the state described by Fried (1970) as -plea passivity.

Such an individual seems to have no interest in doing things for 

himself. This person attempts to arrange an effortless life so that 

necessities and comforts are provided by some other agency (person). 

Mays (1973) interpreted -passivity as a lack or disuse of ego 

controls" to be a state in which a person may not assert himself 

because of inability to override the decisions of others. Since few 

independent actions would be observed, this person would be likely to 

be seen as passive when assessed only on the basis of external behav

ior. Based on the work of Hart and Fenichel, Mays (1973) hypothesized 

that a passive person may not have clearly differentiated his own self 

from his mother. This lack of clarity regarding boundaries between· self 
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and mother "would result in a lessened sense of separateness of the 

person from the world about h~," (Mays, 1973, p. 27). "This lack of 

••• sense of separate identity" is known as field dependence (Mays, 

1973, p. 31). 

Avoidance of responsibility seemed to Mays (1973) to be a con

stant theme in the literature he reviewed. Avoidance of responsibility 

would seem to have two major components. Mays viewed it as "avoidance 

of attributing causality to self" (Mays, 1973, p. 31). This is quite 

s~lar to the concept of internal and external locus of control. Those 

persons who are defined as having an external locus of control 

"believe that their outcomes are determined by agents or factors 

extrinsic to themselves" (MacDonald, 1980, p. 169). MacDonald con

trasted the behavior of those with an internal locus of control with 

that of those having an external locus of control. Those having an 

external locus of control tended to have been exposed to parenting 

practices ·conducive to the development of dependency, hostility, and 

aggression· (MacDonald, 1980, p. 173). These are terms that have been 

closely associated with passivity (Fried, 1970; Mays, 1973). 

Avoidance of responsibility might also be conceptualized as 

failure to perceive and address the needs of others. The entire effort 

of the passive person seems to be directed toward self. Thus relation

ships founder, for they lack the essence, which is, according to Fried 

(1970, p. 101), "To weave with others the fine fabric of mutuality.· 

Fried (1970) described these narcissistic people as confused by 

audience silence which frequently follows their lengthy monologues, 
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which are replete with many self-references. This failure to acknowl

edge the needs of close family members was described also by Denny

Brown, et al. (1952) in their classic description of the sequalae of 

right hemisphere infarction. 

Fried (1970) conceptualized passivity as including two 

dimensions: plea passivity and barrier passivity. Plea passivity, 

characterized by a high level of overt dependency, was mentioned in the 

discussion of "passivity as readiness to be acted upon." Barrier 

passivity, on the other hand, is characterized not by asking for 

attention, but by not asking for attention. This is thought to 

represent the guarding of self against the repeated failures of 

provision of necessary care experienced by some children. These people 

fail to respond to overtures from others; they ensure that nobody comes 

close to them; they become insensitive. These people seem impenetrable. 

Fried (1970, p. 173) described them as having erected a "kind of 

physical and mental Maginot Line." Fried (1970) stated that this was 

similar in kind, though not in degree to autism. This is not dissimilar 

to the descriptions of patients with akinetic mutism (cairns, et al., 

1941; Ross & stewart, 1981) who had lesions of midline structures of 

the brain. The "mental Maginot Line" evokes clearly for this author 

memories of patients with intracranial disease who responded only to 

the most forceful stimuli, even though seemingly awake; or who only 

after repeated verbal" sallies from staff members, would deign to make 

eye contact or a verbal offering. 
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The discussion of passivity has to this point, related only to 

individuals. Certain cultural groups may also be viewed as passive 

relative to their more frenetic neighbors. Diaz-Guerrero (1967) 

hypothesized that since culture informs behavior, an individual's 

position on the acti'~('-passive continuum would be related to the 

culture of which he is a member. He (Diaz-Guerrero, 1967) developed 

many familiar descriptors of passivity. He included lack of activity, 

indirect (rather than direct) communication, reliance on authority, and 

external control in a list of 112 qualities judged to be either active 

or passive by Mexican and American graduate students. Diaz-Guerrero 

(1967) hypothesized further that residents of underdeveloped or 

developing countries are characterized by passivity, while the 

residents of industrialized nations are characterized by activity. He 

does not offer explanations other than cultural differences for the 

passivity noticed in the Third World and in some south European 

societies. It is possible that chronic widespread borderline 

malnutrition may contribute to this. Starving people (especially 

babies) look anxious, hopeless, and above all inactive. one can 

conceive of situations in which there is so little available in the 

w?y of life's necessities that after a period of time, people just stop 

asking. This seems similar to Fried's (1970) barrier passivity. There 

is one important difference in their descriptions of passivity, 

however. Diaz-Guerrero (1967, p. 265) does not describe passive persons 

as having a -mental Maginot Line,- but rather as being warm, tending to 

-achieve harmony and collaboration, - and attributing importance to 
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interpersonal relations. These differences may well be due to the 

differential effect of personal deprivation where significant others 

are not deprived, and societal deprivation where all are similarly 

deprived. 

Apathy. This concept is closely related to passivity. 

Psychiatrists and others frequently use this word to describe passive 

persons. It is also used frequently in the descriptions of those with 

right hemisphere disease (Lishman, 1968). A dictionary defines apathy 

as follows: "absence or lack of feeling or emotion: unfeelingness, 

impassiveness, ••• absence of interest or concern: listlessness, 

indifference ••• " Webster's, 1981, p. 98). "Indifference" a synonym, is 

used widely to describe the behavior of those with right hemisphere 

disease (Critchley, 1966: Heilman, 1979). The dictionary definition of 

apathy evokes Fried's (1970) and Mays' (1973) description of passivity. 

Meyersohn's (1974, p. 90) definition of apathy stated that judgment of 

behavior is irrplied, and that the yardsticks by which behavior is 

judged are certain amounts of activities such as "engagement, 

participation, corranitment, interest, or involvement." He makes the 

further point that since the standard is not universally defined, there 

can be no universal definition of apathy. Nonetheless, the words he 

chose to index behaviors do have an active, interested flavor. 

Meyersohn (1974, p. 90) mentioned also a predetermined "proper level of 

aliveness." Too little of any of these would doubtless be defined as 

apathy, an acknowledged pathological state if considered from a 

clinical viewpoint (Meyersohn, 1974). This usage is reminiscent of 
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Mays' (1973) wAvoidance of Responsibility.· Descriptions of people as 

apathetic are quite varied, and range from the clinical, through 

careful characterizations of those persons in extreme deprivation, to a . 
·term applied to the young (of affluent families) when they don't 

happen to be going through a period of rebellion or revolution, W 

(Meyersohn, 1974, p. 92). The apathy of the greatly deprived may well 

be the entity described by Fried (1970) as barrier passivity. 

Atonie. Both passivity and apathy may be related to atonie. 

Winick (1974, p. 83) defined atonie as Wa feeling of lifelessness and 

dissociation. w His use of this term is based on a poem by Baudelaire, 

• A CelIe qui est trop. gai,· which descr ibed a young man's lack of 

response to a beautiful girl. wUn jour dans un beau jardin / au je 

trouvais men atonie •••• (Baudelaire, quoted by Winick, 1974). Atonie 

in this context is defined: ·atonie, n.f. Manque de vitalite· (Larousse 

de Poche, 1960, p. 26). Vitalite is a cognate of the English vitality 

and carries the same meaning in both languages. Atonie, therefore, as a 

lack of vitality, is lifelessness. Atonie has been likened (Winick, 

1974) to the untightened string of a musical instrument, which in its 

slack state will not resonate and produce sound. The atonic person, in 

Winick's (1964) context does not interact with the environment, and is 

·non-resonant.· This description is not dissimilar, in kind at least, 

to Fried's (1970) descriptions of lack of mutuality and reciprocity 

that occur in the passive person. Winick (1964) however, refers to a 

graver, more lifeless, less involved state than does Fried (1970). 
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Winick (1964) described atonie in ~ssociation with job loss, 

especially during depression/recession years. The loss of a job became 

the loss of a link to the real world. Various sorts of withdrawal 

behavior were described in response to job loss. These included 

confusion regarding the passage of time, lack of energy, aimless 

watching of television, lassitude, and resignation. one informant told 

Winick (1964, p. 276), WI beaten limp.-

Sununary 

Persons with right hemisphere disease have been observed to 

demonstrate neglect of personal and extrapersonal hemispace (Critchley, 

1966i Heilman, 1979). They also tend to have deficits in ability to 

attend to the environment (Heilman, et al., 1978i Knight, 1981). 

Clinicians have noted that the mood of those with right hemisphere 

disease seems to differ fram that of those with left hemisphere disease 

(Gainotti, 1972i Gasparrini, et al., 1978). The behavior of those with 

right hemisphere disease has been described as indifferent, withdrawn, 

and hypokinetic (Critchley, 1966i Heilman, 1979). These are descriptors 

of passive behavior (Fried, 1970; Mays, 1973). 

This author proposes that right hemisphere disease particularly 

may be associated with deficits in attention/arousal and mood. The 

attentiona1 deficit is thought to predispose the individual to neglect 

of personal and extrapersonal hemispace (Heilman & Van Den Abell, 1980) 

as well as to passive behavior. The mood changes associated with right 



58 

hemisphere disease may also predispose to a passive behavioral response 

pattern. 



CHAPl'ER 3 

ME'rHODOlOGY 

Effective investigation of human behavior associated with 

damage to a single cerebral hemisphere requires the use of certain 

methodological strategies. These relate to the research design and to 

the selection of the appropriate investigative model. 

Design of the Study 

A two-group comparative descriptive correlational design was 

used in this study. A comparative format involving more than one group 

was required to test alternative hypotheses in the ~ ~ facto 

research (Kerlinger, 1973). Identification of the particular behaviors 

associated with damage to a single cerebral hemisphere (i.e., the right 

hemisphere) required a study design which allowed the researcher to 

test the alternative hypothesis that the behaviors observed might be 

due to damage to the brain, regardless of the location, rather than 

damage to a specific part of the brain, the right hemisphere. For this 

reason, two groups of subjects were used in this study. Persons with 

right cerebral hemisphere stroke were compared to a similar group 

having left cerebral hemisphere stroke. 

A descriptive correlational design is an appropriate choice 

when the variables relating to the research questions have been identi

fied and further explication of the relationships among these variables 

59 
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is desired, but the available knowledge or the nature of the problem 

will not support an experimental stage (Hinshaw, 1979). A descriptive 

design is of particular utility in ascertaining the characteristics of 

a particular setting or group as these characteristics occur naturally. 

Correlational designs allow the researcher to consider the interrela

tionships that may exist among several variables. This is an important 

advantage when investigating research questions of. a multivariate 

nature. Another advantage of such a design is that the strength of the 

relationships among variables also may be explored. 

The characteristics of a correlational design include a 

sufficient literature °base to identify relevant variables and to 

postulate an explanatory framework. The design requires that 

appropriate instruments be available with which to estimate the 

variables in question. Flexibility is an additional characteristic of 

correlational designs. Such designs will allow the researcher either to 

explain or to predict relationships among the variables, depending on 

the depth of prior knowledge, and is amenable to either an experimental 

or a descriptive format (Waltz and Bause11, 1981). The major caveat is 

that causality not be inferred from correlational data. 

Relationships between the human brain and human behavior are 

complex, and involve many variables. Explanations of these relation

ships are enhanced by including as many relevant variables as is 

feasible in the research design (Ker1inger, 1973; Reitan, 1974). In 

addition, since the variables are themselves complex, using more than 
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one index of a single variable enhances the estimation of that variable 

(Kerlinger, 1973). 

Damage to the brain encompasses many sorts of intracranial dis

orders. Given the complexity of brain function, and the complexity of 

ma~y of those disorders, it is important to select a biological model 

which controls as many extraneous variables as possible. Each subject 

should have a single cerebral lesion confined to one hemisphere. In 

addition, the lesion should not induce changes in the function of other 

central nervous system structures by virtue of toxic or metabolic 

effects. A model of stable stroke meets these requirements. 

Subjects 

A convenience sample of 20 subjects was selected from the 

stroke population of two southwestern cities. Ten subjects with a right 

cerebral hemisphere stroke and 10 subjects with a left cerebral 

hemisphere stroke were included in the study. 

Criteria for Subject Selection 

Selection of potential subjects was based on criteria relating 

to the stroke itself and to certain premorbid characteristics of that 

person. In addition, criteria of exclusion were used which relate to 

the presence of other disease processes which might have interfered 

with collection of valid data or which might have been exacerbated by 

the data collection procedure. 

The following criteria were used to select potential subjects 

for this study. 
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1. Computerized tomography (C-T) evidence of a single stroke in 

either cerebral hemisphere; 

2. Clinicfll and C-T evidence that the stroke was ischemic in 

nature, not hemorrhagic; 

3. Clinical evidence that the stroke occurred at least six months 

and not more than 18 months prior to data collection. 

4. Right handed as determined by hand used for writing before the 

stroke. 

5. English speaking and reading skill adequate to answer questions 

accurately and to answer the questionnaires. 

Criteria which exclUded a potential subject from the sample were as 

follows: 

1. "Electrical susceptibility": (presence of cardiac pacemaker, 

indwelling urinary catheter, or other device which might compromise 

electrical safety; 

2. Unstable cardiac disease; 

3. Primary visual disease severe enough to preclude reading or 

giving valid responses on tasks requiring vision; 

4. Insulin dependent diabetes; 

5. Hydrocephalus or brain atrophy inconsistent with age as 

determined by a qualified neuroradiologist; 

6. Alzheimer's Disease; 

7. Presence of an intracranial space-occupying lesion such as 

subdural hematoma, tumor, or abscess: 
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8. History of head injury, birth injury, surgical procedure 

involving the brain, cardiopulmonary resuscitation, cerebral hypoxia, 

or neoplastic disease which is known to metastasize preferentially to 

brain parenchyma (breast, lung); 

9. Presence of neurological disease processes known to involve the 

brain such as Parkinson's Syndrome, Huntington's Chorea, or Multiple 

Sclerosis; 

10. Spinal cord injury above the level of TS; 

11. Evidence of behavioral abnormalities such as diagnosis of 

paranoid schizophrenia or documented evidence of behavior interpreted 

as being potentially detrimental to the client or which was so 

troublesome to family or to nursing staff that intervention by mental 

health professionals was deemed necessary. 

Demographic and Clinical Control Data 

The sample was described in a variety of ways. Demographic data 

were collected. Information regarding current medications also was 

obtained from the subject at the time the demographic data were being 

collected. Information was gathered from the medical record and the 

computerized tomographic scale (C-T scan) of the head regarding the 

exact location of the stroke. 

Information regarding the neurological effects of the stroke 

also was obtained for· each subject. Sensorimotor data for both upper 

extremities was obtained using selected subtests of the Sensory 

Perceptual Examination from the Halstead-Reitan Neuropsychological. Test 

Battery. This group of tests has been shown to be sen~itive in helping 
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to discriminate right cerebral dysfunction from left cerebral 

dysfunction. Motor. function was assessed for four muscle groups 

(deltoid, biceps, triceps, and finger flexors) bilaterally. Strength 

was scored 0 to 5, 5 being normal power, and 0 being flaccid. Details 

of scoring appear in the data collection form for sensorimotor data in 

Appendix A. 

In addition, an estimate of language function was obtained 

using the Short Aphasia Screening Test (Wheeler & Reitan, 1962). This 

was scored by counting the items in which aphasic errors occurred, and 

calling that count the aphasia score. The drawings, which are 

indicators of right cerebral hemisphere dysfunction, were scored 0 - 3, 

o being a normal score, and 3 representing a quite abnormal response. 

Details of this scoring also appear in Appendix A in the Individual 

Data Collection Tally. 

Subject Acquisition 

The stroke populations of seven acute care general hospitals 

and one extended care facility were reviewed to establish a pool of 

potential subjects. Four methods of identifying persons with stable 

stroke were utilized. The staff in the extended care facility assisted 

the researcher in the identification of potential subjects (every 

person with stroke) in that facility. The researcher then reviewed the 

records of those persons for inclusionary and exclusionary criteria, 

and invited those who met the criteria to participate in the study. In 

all hospitals, with one exception, the medical records librarians have 

assisted in identifying clients whose charts carry International 
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Classification of Diseases numbers 434.9 (cerebral artery occlusion, 

unspecified), 436 (acute, but ill-defined'cerebrovascular disease), and 

438 (late effects of cerebra-vascular disease). In addition, in one 

hospital, the neuroradiologists maintain a log of C-T scans which have 

be~n performed together with the interpretation, the client name, and 

the chart number. This log was made available to the researcher. In the 

one hospital not allowing blanket chart review, the physiatrists 

allowed the researcher to access the charts of patients who had been or 

who were currently under their care. 

A total of 1625 charts were reviewed at the seven hospitals and 

one extended care facility. Of these, a pool of 172 potential subjects 

was identified. In a subset of 1060 charts reviewed, the most fre

quently encountered exclusionary criteria were no stroke (170 persons), 

more than one stroke (209 persons), stroke more than 18 months prior to 

potential data collection (212 persons), hemorrhagic stroke (35 

persons) , brain stem or cerebellar stroke (73 persons), lack of 

confirmatory C-T scan (234 persons), insulin dependent diabetes (59 

persons), other exclusionary criteria (54 persons). These categories 

are not mutually exclusive; a person with more than one stroke might 

also have had a stroke more than 18 months prior to potential data 

collection. 

Potential subjects were contacted by telephone or by letter. 

The study was described, and they were invited to participate. Those 

who requested further information were sent a brief description of the 
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study. Mailing of further information was following by another 

telephone call about a week later. 

Of the potential 172 subjects, 20 agreed to participate in the 

study. They represent the sampie. Of the remaining 156 potential 

subjects, 19 were not traceable. Fourteen had been placed in nursing 

homes, and time constraints precluded applying for access to those 

agencies for research purposes. Forty-five potential subjects either 

had returned to a distant home or had moved, presumably to be near 

supportive relatives. One person is known to have died. Letters were 

sent to 27 of the persons who had moved. There were two responses to 

the letters; neither person could be included in the sample. Several 

potential subjects were not approached for various reasons, including 

identification by the physician as having unreliable responses, refusal 

of physician to allow access; extreme age, and discovery of a second 

stroke or other incapacitating disease. Twenty persons who were 

contacted declined to participate in the study or had a spokesperson 

decline in their behalf. Reasons for refusal included difficulty with 

travel, especially in the larger of the two metropolitan areas; too 

busy; too sick; didn't feel like it; too old; caretaker fatigue; and 

stated effort by the caretaker to protect an ill spouse. A summary of 

these data appears in Table 1. 

Qperationalization of Selected Variables 

The variables selected for investigation in this study were 

side of hemispheric lesion, attention, neglect of extrapersonal 

hemispace, mood/emotion and passive behavioral response. Mood/emotion 



Table 1. Distribution of Refusals by Gender and Spokesperson 
(N = 20) 

Doesn't 
feel 

Spokes- like it/ caretaker Spouse 
Gender person None too old Too busy Too sick Tired Protection 

Males Self 1* 1** 

Other 1** 1*, 1** 1* 

Male Total 1* 0 2** 2 (1*,1**) 1* 0 

Females Self 1* 2* 1* 1* 

other 1* 1*# 2* 

Female Total 1* 2* 1* 2* 1* 2* 

'Total Both 2* 2* 2**, 1* 3*, 1** 2* 2* 

* Smaller metropolitan 
** Larger metropolitan area 
i Wtoo much of a hasslew 

Travel Total 

1** 3 

2** 6 

3** 9 

2** 7 

4 

2** 11 

5** 20 

0\ 
-...J 
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and passive behavioral response were estimated using questionnaires. 

Attention was estimated using skin conductances, and neglect was 

estimated using line bisection and cancellation tasks. In addition, . 
various demographic variables were identified and data collected, as 

/' 

well as data regarding sensory and motor function. A diagram which 

illustrates the expected relationships between the variables in the 

conceptual framework appears in Figure 1 (page 16). 

Missing Data 

Missing data appeared in several variables included in the 

conceptual framework, as well as in some of the demographic variables 

and in some of the motor and sensory data. In order for data from these 

subjects to be included in calculations, missing data for operational

ized variables in the conceptual framework were recoded. 

Missing skin conductance data occurred in four data sets. One 

of these was a woman who was discovered to have insulin dependent 

diabetes after data collection. Her skin conductance data were 

uninterpretable: a stimulus at one time appeared to result in a 

response in the skin of one hand and not the other, and subsequently to 

have the opposite pattern of response/non-response. These data were all 

initially declared missing. Two data sets had some missing skin 

conductance data because of battery failure in a polygraph. One data 

set had one value declared missing because the calculated skin 

conductance was so far out of the expected range that the researcher 

suspected that this single result was due to electrode artifact and did 
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not represent valid data. These mdssing data were all recoded to the 

mean for other subjects with stroke in the same cerebral hemisphere. 

Missing data occurred in both questionnaires. The questionnaire 

estimating mood/emotion had 3.8% missing data and the questionnaire 

estimating passive behavioral response had 0.96% missing data. These 

missing data were recoded to the individual subscale mean for that 

subject with one exception. One subject failed to answer an entire page 

on one questionnaire. These data were recoded to item means for others 

with stroke in the same cerebral hemisphere. 

Hemispheric Side of the Lesion 

The presence and location of a single cerebral stroke was 

determined by the clinical diagnosis of stroke made by a qualified 

neurologist or neurosurgeon, and by a confirmatory C-T scan of the 

head. Convincing history of more than one cerebral stroke was 

considered an exclusionary criterion, and the person was not considered 

a potential subject. 

Stroke is defined as a ·sudden, non-convulsive, focal 

neurological deficit" (Adams & Victor, 1985, p. 570). The clinical 

diagnosis of stroke is made primarily on the basis of the temporal 

profile of the neurological deficit coupled with a pattern of symptoms 

and signs referable to interference with cerebral blood supply in the 

distribution of known cerebrovascular anatomY (Adams & Victor, 1985). 

Computerized tomography of the brain has become a valid and 

reliable instrument for non-invasive, in vivo assessment of intracran

ial anatomY (Neilson, 1980; Yock, Norman & Newton, 1978.). Diagnosis of 
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the presence, size, and etiology of intracranial lesions has been 

demonstrated using C-T technology (Damasio, 1983: Ladurner, sager, 

Iliff, et al., ,1979). 

Attention 

Attention was estimated using bilateral skin conductances which 

were calculated from recorded skin resistance. This mathematical trans

formation was done because skin conductances have been demonstrated to 

be normally distributed, where skin resistances have not (Lacey, 1947). 

Bilateral skin resistances were recorded simultaneously using 

two Low Level Direct Current preamplifier channels (Model 7PlE) 

manufactured by Grass Instrument Company. This instrument records skin 

resistance directly on the PGR setting, and uses a constant 10 micro 

ampere direct current with an output sensitivity equalling 10,000 ohms 

per millivolt. The stability of this preamplifier has been shown to be 

excellent, having a drift of less than 3 microvolts per hour at one 

megaohm input. Under typical operating conditions, -crosstalk- between 

the channels of this polygraph is not measurable (Grass, 1975). 

Silver-silver chloride electrodes were used for recording. 

Grass 10 mm silver electrodes without holes were chlorided in a solu

tion of 0.9% sodium chloride using a 1.5 volt battery. The electrodes 

were considered sufficiently chlorided when an even velvety grey-brown 

layer of silver chloride covered all surfaces of the electrode. An 

effort was made to reduce the offset potential of the electrodes to the 

extent possible. Electrode pairs were connected with a short cable, and 
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were stored in a -solution of 0.05 M sodium chloride (the electrolyte 

solution used for the electrode jelly) in a dark place. The skin 

resistances from which skin conductances were calculated were corrected 

for the offset potential existing on the set of electrodes used for 

that recordings. 

Silver-silver chloride electrodes have been demonstrated to be 

quite stable in terms of not generating a potential current themselves 

which would interfere with recording the bioelectric potential of 

interest (Cooper, Osselton & Shaw, 1980). The mean offset potential was 

0.119 millivolts (range 0.000 - 1.4000 millivolts, s.d. = 0.229). All 

electrode pairs except one fell below the offset potential recommended 

(1.0 millivolt) (cooper, et al., 1980). 

The electrode jelly which was used was similar to that 

recommended by Edelberg (1972), the sodium chloride concentration of 

which approximates normal sweat. A solution of 0.05 M sodium chloride 

which has been thickened with cornstarch was used. Details of 

fabrication of electrode jelly appear in Appendix B. 

Electrodes were placed on the palmar surface of the second 

phalanx of the first and second fingers of each hand. Details of the 

method of attaching electrodes to the fingers appear in the section on 

Data Collection Techniques. 

Skin conductances have been demonstrated to be linearly related 

to the number of sweat glands under the electrode (Thomas & Korr, 

1957). Theoretical models explaining the electrical properties of the 

skin nearly all include sweat glands as well as the various layers of 
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the skin itself as variables (Ede1berg, 1972). Eccrine sweat glands 

(those over most of the body) are innervated by sympathetic nerve 

fibers (Angevine & Cotman, 1981; Broda1, 1981). Preganglionic 

sympathetic fibers receive innervation from hypothalamic efferents 

(Broda1, 1981). The hypothalamus, in turn, receives input from the 

hippocampus, the cingu1ate gyrus, the thalamus (through which cortical 

input is possible), and possibly from some cortical projections 

directly (Broda1, 1981). This area of the brain is thought by some to 

have significant impact on emotion and the expression of emotion 

(Papez, 1937). Direct cortical stimulation, even in the presence of 

hypothalamic ablation, has been demonstrated to elicit an electrodermal 

response (Wang & Lu, 1930, cited in Ede1berg, 1972). A relationship has 

been demonstrated between activation of the brain as measured by 

electroencephalographic alpha wave activity and electrical properties 

of skin (Roessler, Burch & Childers, 1966; stennett, 1957). Changes in 

the electrical activity of skin have also been associated with changes 

of observed levels of arousal (Ede1berg, 1972). 

Reliability estimates of electrodermal recording are frequently 

not reported by researchers using that methodology. This may be due to 

the difficulty in separating true variance from error variance in this 

method of data collection. Data from at least two similar points must 

be collected; this may be expensive in terms of time. In addition, 

habituation (true change) to a stimulus may occur quickly, interfering 

with the reliability estimate. History, in the form of physiological 

variables, envirornnental variables, and especially in the form of 
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psychological variables is another important source of difficulty in 

obtaining meaningful estimates of reliability. Freixa i Baque (1982) 

summarized a series of 15 studies which reported reliability estimates 

on spontaneous electrodermal responses. Only estimates of stability 

were reported. Pearson correlations ranged from r = .76 to r ~ .42 over 

periods of time varying from less than one day to one year. In general, 

the higher correlations were associated with shorter times. 

Mood/Emotion 

A modified version of the short • today· form of the Symptom 

Rating Test (SRT) (Kellner & Sheffield, 1973) was used to estimate 

mood/emotion. The scale was designed to estimated changes in the 

distress experienced by psychiatric clients during various treatment 

regimens. This 30 item scale is said to estimate anxiety, depression, 

somatic complaints, and feelings of inadequacy. The fourth ·subsca1e· 

does not index a single concept, but rather both feelings of 

inferiority and the client's perception of his cognitive ability 

(Kellner & Sheffield, 1973). 

Modifications. Pilot testing of a scale which estimates similar 

emotions indicated that the elderly and the brain-impaired need ques

tionnaires constructed with certain considerations in order for them to 

be able to give valid responses. The pilot sample had difficulty with a 

questionnaire which had one stem followed by a list of 65 adjectives in 

Likert format. Many persons had difficulty in remembering the stem, 

therefore didn't know the context in which to place the adjective. 

Feedback during questionnaire administration indicated that these 
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people would have had difficulty with a dichotomous scale. Their 

comments suggested that they often believed that neither Ryes" or "no" 

was the approp,riate answer. A Rthis week" form of a scale was pilot 

tested. The elderly, particularly, informed the researcher that recall 

of life experiences may affect the answer to a given item, and that 

over the course of a week all possible answers to an item might be 

valid. In addition, both the elderly and the brain-impaired fatigue 

easily, finding it difficult to concentrate on answering more than 

about 50 questions in total. 

several modifications were therefore made in this scale. The 

short phrases were modified to make short, but complete sentences. A 

few changes were made in the items themselves. Two of the complex items 

"Have you felt tired or a lack of energy?" and "Have you had difficulty 

in thinking clearly or difficulty in making up your mind?" were 

separated to form two items each. Inter-item correlations between the 

items of the separated sets were r = '.2763 and r = .5526 respectively. 

Based on the recommendation of the authors that scales not relevant to 

the group being studied be deleted (Kellner, 1983; Kellner & Sheffield, 

1973), the four items of the Inadequacy scale which were thought to 

index subject's feelings of inferiority were deleted. Another item 

intended to index the subject I s perception of his cogni ti ve ability 

("Have you forgotten important things?") was written and inserted. The 

item which asks "Have parts of your body felt weak?" was expanded in 

order to allow the subject to indicate location of weakness. Because 

that resulted in a format change for that item, it was moved to the end 
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of the scale. The items relating to sleep were modified slightly to 

reflect the previous night's sleep only. The response categories of the 

original scale are usually double in nature: "a little, slightlyW; wa 

great deal, quite a bit." These were reduced to a single cue because of 

the limitations of space imposed by formatting in large type. 

The resulting scale was a 30 item scale with four theoretical 

subs cales in a forced choice Likert format with four response categor

ies which ranged form "not at all" to "extremelyw. The subs cales repre

sented were SOmatic Complaints, Depression, Anxiety, and Perception of 

Cognitive Impairment. A copy of the questionnaire appears in Appendix 

Validity and Reliability Assessment of the SRT. Only validity 

and reliability assessments of the original 30 item SRT and reliability 

assessments of the modified version used in this study will be 

discussed in this section. Validity and reliability of the longer forms 

and of non-English forms will not be discussed. 

Content validity was addressed by the authors during 

development of the instrument. The items were constructed from a list 

of the complaints of 100 consecutive neurotic clients. The instrument 

was thought by the authors to include most common symptoms of neurotic 

persons (Kellner & Sheffield, 1973). 

Construct validity was estimated in a series of research 

projects which compared normal person with neurotic clients and which 

utilized therapeutic trials (Kellner, Kelly & Sheffield, 1968; Kellner 

& Sheffield, 1967, 1971, 1973). Kellner and Sheffield (1973) reported 
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that both the checklist form and the self rating scale for the SRT, as 

well as all four subscales, discriminate between neurotic persons and 

normal person~ at least as well as did the Taylor Manifest Anxiety 

scale or the Neuroticism subscale of the Eysenck Personality Inventory. 

Results of two stUdies indicated that the anxiety and the depression 

subscales were the better discriminators between normal and neurotic 

persons. The SRT correctly classified 89% and 88% of the subjects 

respectively in one study, and 86& of the subjects on both subscales in 

the other study. The inadequacy and the somatic subscales correctly 

classified 83% of subjects in both studies and 72% and 75% of subjects 

respectively in the other study. Probability estimates were not 

reported (Kellner & Sheffield, 1973),. 

A study in which 40 neurotic outpatients were compared with 43 

-normal" persons revealed that the SRT differentiated among two 

subgroups of the "normals" (those who had been treated by a general 

practitioner with tranquilizers or sedatives in the last five years and 

those who had not) and the neurotic group (p<.OOl). The neurotic 

patients had higher distress scores than did either of the "normal" 

groups, and the subgroup treated with tranquilizers or sedatives had 

higher scores than did the other (asymptomatic) group of normals 

(Kellner & Sheffield, 1973). 

A group of alcoholic subjects were compared with neurotic 

subjects and normal subjects. Kellner and Sheffield (1973) found that 

the scores of the alcoholic group before treatment were significantly 

higher than the scores of the normal group (p<. 001), but were lower 

I 
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than those of the neurotics on three subscales (anxiety, depression, 

and inadequacy) (p<.OOl). Following treatment, the scores of the 

alcoholic did not differ significantly from the scores of the normal 

group (Kellner & Sheffield, 1973). 

The ability of the SRT to discriminate between the effects of 

various therapeutic regimens has been well studied. A study utilizing 

40 neurotic outpatients who were tested with the SRT at adrrdssion and 

after one and again after two months of treatment revealed that the 

total SRT score decreased significantly (P<.001) after a month's 

treatment (Kellner & Sheffield, 1973). However, there was no further 

~provement after the second month of treatment. 

The effects of two minor tranquilizers, diazepam and hydrox

azine hydrochloride, were compared with the effects of a placebo in a 

study which used 32 anxious schizophrenic outpatients as subjects. The 

SRT was found to discriminate between the three treatment regimens at a 

significant level (P<.001) (Kellner, Kelly & Sheffield, 1968). 

Criterion related validity was estimated in several studies. 

Kellner and Sheffield (1973) reported one longitudinal study involving 

20 anxious schizophrenic outpatients in which SRT scales changes in the 

same direction as did the scores on the Hamilton Anxiety Scale (p<.Ol). 

Correlations between the depression and anxiety subscales of the SRT and 

the Multiple Affect Adjective Checklist were Rho = 0.73 and Rho = 0.61 

respectively in a sample of 75 neurotic outpatients (Kellner & 

Sheffield, 1973). In another study 69 depressed, anxious outpatients 
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scored similarly on the SRT and the Zung Depression Self Rating Scale 

(r=.66) (Kellner & Sheffield, 1973). 

ReI iabi li ty estimates done by the developers of this scale 

included both estimates of stability and of internal conSistency. Test

retest reliability was reported to be r = .94 after 24 hours (Kellner & 

Sheffield, 1973). Internal consistency appeared quite adequate; split 

half reliability on change scores calculated after one month was r = 
.89 (Kellner & Sheffield, 1973). 

In this study of 20 persons with stroke reliability estimates 

done on the modified version are consistent with those reported by 

Kellner and Sheffield 0.973) and are well above the a = .80 recorranended 

for scales in general use (carmines & Zellers, 1979). The standardized 

item alpha for the subs cales a= .74768, a = .77810, a = .84906, and a. 

= .87523 for the Somatic, Depression, Anxiety, and Perception of 

Cognitive Impairment subs cales , respectively. Detailed information 

regarding these data appears in Tables 2 and 3. Subsea Ie to subsea Ie 

correlations ranged from r = .4958 to r = .7318. They approximate the 

criterion range recorranended by Hinshaw and Atwood (1982) of r = .55 to 

r = .70 for subscale-subsca1e correlations. Corrected subscale to whole 

correlations ranged from r = .6608 to r = .8303, which surpass the 

criterion of r = .65 used by Hinds (1985). Details of these data appear 

in Table 4. 

The Somatic subsca1e is a seven item scale, six of which index 

cardiorespiratory symptoms. The seventh item, number 30, indexes 

perceived weakness. Two factors may have reduced the effectiveness of 
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Table 2. SRT: Internal Consistency Data* 
for Entire Scale 

(N = 20) 

Alpha, Inter-Item St. 
Item If Item Correlations Item 

Item Mean s.d. Deleted .30-.70 Alpha 

1 .60000 .7539 .92305 
2 1.2000 .9514 .92901 
3 1.3500 .7452 .93235 
4 .9500 1.0501 .92284 
5 .8500 1.0399 .92319 

6 .4500 .8870 .92493 
7 .1000 .3078 .92792 
8 .6000 .8826 .92172 
9 .6000 1.0463 .92283 

10 .7500 1.0195 .92258 

11 1.1500 .9333 .92972 
12 .8000 .9514 .92769 
13 .4000 .7539 .92303 
14 1.1500 1.0399 .92665 
15 .4500 .8870 .92312 

16 .7500 .8507 .92306 
17 .7500 .9105 .92148 
18 .6500 1.0399 .92255 
19 1.1000 1.1653 .92035 
20 .9000 1.0711 .92485 

21 1.1000 1.0208 .92616 
22 .8000 .6958 .92449 
23 .3000 .4702 .92773 
24 1.2500 1.0195 .92301 
25 .2000 .6958 .92654 

26 .7500 1.1095 .92195 
27 .4500 .7591 .92827 
28 .2000 .5231 .92776 
29 .3000 .5712 .92555 
30 1.4500 .9987 .93499 194/435 .92630 

* Missing data recoded to mean 



Table 3. SRT: Internal Consistency Data for Each Subsca1e* 
(N = 20) 

Alpha, Inter-Item st. 
Item if Item Correlations Item 

Subsca1e Item i Mean s.d. Deleted .30-.70 Alpha 

Somatic 1 .6000 .7539 .62873 
5 .8500 1.0399 .66310 
8 .6000 .8826 .65381 

12 .8000 .9514 .76328 
14 1.1500 1.0399 .68260 
21 1.1000 1.0208 .64141 
30 1.4500 .9987 .81008 9/20 .74768 

Depression 2 1.2000 .9514 .77361 
3 1.3500 .7452 .83097 
7 .1000 .3078 .76736 
9 .6000 1.0463 .69230 

13 .4000 .7539 .71789 
18 .6500 1.0399 .70259 
23 .3000 .4702 .75664 
24 1.2500 1.0195 .71809 
29 .3000 .5712 .72441 14/36 .77810 

Perception of 11 1.1500 .9333 .87469 
Cognitive 16 .7500 .8507 .83840 
Impairment 17 .7500 .9105 .87920 

20** .9000 1.0711 .84265 
26 .7500 1.1095 .79787 5/10 .87523 

* missing data recoded to mean ** new item CD 

(continued) 0 



Table 3, continued 

Item 
SUbscale Item # Mean 

Anxiety 4 .9500 
6 .4500 

10 .7500 
15 .4500 
19 1.1000 
22 .8000 
25 .2000 
27 .4500 
28 .2000 

Alpha, 
if Item 

s.d. Deleted 

1.0501 .82281 
.8870 .83297 

1.0195 .81599 
.8870 .84812 

1.1653 .81430 
.6958 .84100 
.6958 .85088 
.7591 .85094 
.5231 .85343 

Inter-Item 
Correlations 

.30-.70 

21/36 

st. 
Item 
Alpha 

.84906 

co ..... 



Table 4. Corrected SRT SCale to Subsca1e and Subsca1e 
to Subsca1e Pearson Correlations 

(N = 20) 

82 

SRT Somatic Depression Anxiety Cognitive 

SRT 1.000 

Somatic .6979** 1.000 

Depression .7510** .5164* 1.000 

Anxiety .8308** .7862** .7318** 1.000 

Cognitive .6608** .4958* .6931** .5775* 1.000 

* p < .01 
** p <. .001 
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this item: dissimilar content to other items in that subscale and 

different format. The difference in format seemed to confuse several 

subjects, and several subjects answered the question verbally, but did 

not mark an answer. 

Passive Behavioral Response 

Passive behavioral response was estimated using a modification 

of Mays' (1973) Activity Passivity Scale (MAPS). The version used in 

this study was a 26 item forced choice Likert-type scale with three 

postulated subscales. The three subscales in the modified MAPS (MMAPS) 

were Avoidance of Responsibility, Social Passivity, and Lack of 

Involvement. 

Modifications. The original scale developed by Mays (1973) was 

an 80 item, multidimensional scale in a Likert format which was tested 

on a population of university undergraduate students. Seven subscales 

were identified through factor analysis: Avoidance of Responsibility, 

Social Passi vi ty , Lack of Ego Control, Low Energy Level, Lack of 

Aggression, Preference for Slowness, and Sense of Hopelessness. Not all 

scales were thought to represent passivity in retrospect. 

The intent to use this scale with a brain-impaired and 

predominantly elderly population required that the original scale be 

modified. Initi~l modifications included the elimination of subscales 

which had low correlations with the whole scale, and therefore possibly 

did not index the construct wpassivity,· reduction in the total number 

of items, modification of some of the existing items to improve 

suitability for a mature population, addition of some items stated in a 
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positive direction, and the addition of another subscale. The author 

believes that a lack of the involvement of the environment to be an 

important aspect of passive behavior. This belief is supported not only 

by the author's own clinical experience with the brain impaired, but 

also through literature review. Support for the inclusion of an 

estimate of this aspect of behavior in a scale designed to estimate 

passivity is drawn from Fried's (1970) discussion of the active-passive 

dimension of human interaction as well as from Meyersohn's (1974) and 

Winick's (1964) discussions of apathy and atonie. Three items were 

drawn from May's (1973) original scale and 11 items were written based 

on literature review and the author's clinical experience to create a 

new subscale. Another modification was the use of a forced-choice 

format in order to eliminate the possibility of a neutral response 

bias. The resulting 38 item scale was tested on a sample of 24 brain

impaired persons. As a result of this testing, the number of items was 

reduced to 26. Details of both the clinical modifications and those 

made after pilot testing appear in Appendix c. 

Validity and Reliability Assessments of the MMAPS. Validity and 

Reliability assessments of the MAPS and the MMAPS were done in several 

stages, both by Mays (1973) and by this author. These will be 

summarized in this section. 

Content validity was addressed by Mays (1973) during the 

initial phase of instrwnent develot:ment through extensive literature 

review and consultation with colleagues. The instrument was then 
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submitted to a panel of consulting psychologists who judged content 

validity to be adequate (MaY$, 1973). 

Items deSigned to index lack of involvement with the environ

ment were drawn from several sources. These included literature review 

(Fried, 1970: Meyersohn, 1974: Robinson, 1980: Winick, 1964), the 

author I s clinical experience with brain-impaired persons, and. Mays' 

(1973) original 80 item scale. 

construct validity reflects the extent to which a given measure 

is associated with other measures of theoretically related constructs 

(Nunnally, 1978). Mays (1973) estimated the construct validity of the 

MAPS through concurrent administration of and subsequent correlation 

with a battery of psychometric scales intended to estimate a variety of 

personality characteristics. These included the Eysenck Personality 

Inventory, the 16 personality Factor Scale, the Locus of Control Scale 

the Hidden Figures Test, and the Adjective Self Description Scale. 

The Eysenck Personality Inventory, 16 Personality Factor scale, 

and the Locus of Control Scale provided estimates of personality 

characteristics against which the Avoidance of Responsibility and the 

SOCial Passivity scales (the two MAPS scales included in the MMAPS) 

were judged. Avoidance of Responsibility achieved correlations of r = 

-.50 with the Locus of Control (Externality) Scale, and r = -.57 and r 

= -.59 with the Affective Feelings/Stable and the Assurance/Apprehen

sion subsca1es of the Eysenck Personality Inventory (r = .44) (Mays, 

1973). Other estimates of construct validity appear in Appendix C. 
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Criterion related validity has not been satisfactorily 

estimated for either the MAPS or the MMAPS. Mays (1973) attempted to 

estimate this by assigning study participants to a wpassive· group or 

to an ·active· group on the basis of behavior related to returning for 

retesting. All correlations were non-significant. 

Reliability estimates of MAPS and MMAPS have been done in 

several stages and with samples drawn from widely differing popula

tions. These include Mays' (1973) assessments using university under

graduate students enrolled in educational psychology classes as well as 

the assessments done by this author using two brain-impaired samples. 

Mays (1973) reported stability to be quite good at two weeks 

and at one month. Test-retest correlations at two weeks ranged from r = 
.68 to r = .98. Test-retest correlations at four weeks were also 

acceptable (r = .59 to r = .92) (Mays, 1973), only two of the 24 being 

below the criterion of r = .70 for a new instrument (Nunnally, 1978). 

Stability estimates have not been done with brain-impaired samples. 

Internal consistency reported by Mays (1973) for the 63 item 

MAPS (after deletion of 16 items not loading on any of the seven scales 

defined by factor analysis) was Ct = .82. Avoidance of Responsibility 

and Social Passivity subs cales achieved coefficient alphas of Ct = .76 

and Ct = • 81, respectively. 

Internal consistency for the adapted 38 item MMAPS was 

estimated using a pilot sample of 24 persons with diagnosed cerebral 

dysfunction. The standardized alpha for the entire 38 item scale ~ = 
.80864. Internal consistencies for the three subscales were Ct= .60554, 
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a = .74514 and a= .69116 for Avoidance of Responsibility, Social Pas

sivity, and Lack of Involvement respectively. Three of four reliability 

estimates were judged adequate for an essentially new scale tested with 

a very different sample. Items which detracted from the internal con

sisten~ of the scale were deleted to form the 26 item MMAPS which was 

used to estimate passive behavioral response in this study. A descrip

tion of the pilot sample and details of the reliability data from the 

pilot testing appear in Appendix C • 

In the current stroke s~udy, initial assessments of internal 

consisten~ for the MMAPS were lower than anticipated. The standardized 

item alpha for the entire 26 item scale was a = .55639. The three 

subscales demonstrated less internal consistency; standardized item 

alphas were a = .25246, a = .34069, and a = .37588 for Avoidance of 

Responsibility, Social passivity, and Lack of Involvement, 

respectively. 

The striking difference in internal consistency observed 

between the pilot sample and the study sample may be attributed primar

ily to two sources. The number of items was reduced by 12, thus poten

tially reducing the internal consistency (Nunnally, 1978). The more 

probable source of the discrepan~ lay in the differences between the 

two samples. The pilot sample was predominantly female (20 of 24 per

sons), and was fairly young (mean age = 40.6 years, S.D. = 17.34). In 

addition, while they all had diagnosed cerebral dysfunction, a divers

ity of disease process was represented. The current stroke sample, on 

the other hand, was predominantly male (13 of 20 persons), was an older 
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group (mean age = 66.25 years, s.d. = 11.332), and was much more 

homogeneous in terms of intracanial pathology. Although no estimate of 

ability to function in activities of daily living was made for either 

group, it seems to the author that the stroke sample was more impaired. 

calculations of coefficient alpha revealed that the internal 

consistency of the MMAPS would be improved by deletion of several 

items. Nine items (1, 2, 6, 8, 9, 15, 16, 20, and 23) were deleted. 

Five of these were items from the Avoidance of Responsibility subscale, 

three were from the Lack of Involvement subscale, and one was from the 

SOCial Passivity subscale. one item ("I feel lifeless") correlated 

strongly (r = .75) with the Avoidance of Responsibility subscale as 

opposed to r = .12 with its assigned subscale, Lack of Involvement. It 

was therefore moved. The resulting 17 item MMAPS had a standardized 

item alpha equalling .79498. The three subscales achieved reliabilities 
I .. ~ 

of a= .71781, a= .75125, and a = .63179 for Avoidance of Responsibil-

ity, Social passivity, and Lack of Involvement, respectively. Details 

of these data appear in Tables 5 and 6. Subscale to scale and subscale-

subscale correlations were lower than hoped. None of the subscale

subscale correlations achieved the recommended r = .55 (Hinshaw and 

Atwood, 1982), though one was close. The corrected subscale to total 

correlations also were low, ranging from r = .3008 to r = .5516. 

Details of those data are displayed in Table 7. 

The 17 item MMAPS was used in analysis of stroke study data. A 

copy of the 26 item MMAPS with deleted items indicated appears in 

Appendix A. 



Table 5. MMAPS: Internal Consistency Data for 17-Item Sca1e* 
(N = 20) 

Corrected Alpha, Inter-Item st. 
Item Item-Tota1 # Items if Item Correlations Item 

Item Mean s.d. Correlations > .40 Deleted .30-.70 Alpha Theta 

3 1.5000 .8885 .61591 .75152 
4 1.3000 .7327 .12278 .78226 
5 1.9500 1.0990 .25240 .77745 
7 1.7000 1.2139 .45982 .76108 

10 .2.000 1.2139 .45982 .76018 
11 2.0500 1.0501 .14248 .78519 

12 2.1000 1.1192 .33118 .77124 
13 1.1500 1.0399 .42271 .76378 
14 2.2500 1.1642 .45140 .76102 
17 1.6000 .8826 .24251 .77645 
18 1.9000 1.1653 .24958 .77846 
19 2.7000 1.2607 .14999 .78872 

21 1.6000 .8208 .59153 .75475 
22 1.4500 .6863 .21095 .77754 
24 2.000 1.1698 .46378 .75991 
25 2.000 1.0761 .42695 .76332 
26 1.4500 .7592 .64827 .75292 

Total 9 40/136 .79498 .83287 
Scale 

* missing data recoded to mean IX) 

\0 



Table 6. MMAPS: Internal Consistency Data for 17-Item Scale by SUbsca1e* 
(N = 20) 

Inter-
Item 

Corrected Alpha, Corre1- st. 
Item Item-Tota1 Items if Item at ions Item 

Subsca1e Item Mean s.d. Correlations >.40 Deleted .30-.70 Alpha Theta 

Avoidance of 3 1.5000 .8885 .38063 .69682 
Responsib1ity 10 2.0000 1.2139 .62027 .64486 

13 2.5000 1.0399 .35293 .70066 
14 2.2500 1.1642 .31114 .70980 
17 1.6000 .8826 .11216 .73495 
18 1.9000 1.1653 .46293 .67987 
19 2.7000 1.2607 .29101 .71631 
21 1.6000 .8208 .46364 .68625 
24 2.0000 1.1698 .56300 .65878 

4/9 9/36 .71781 .74299 

Social 5 1.9500 1.0990 .2809 .52099 
Passivity 12 2.1000 1.1192 .26842 .53399 

25 2.0000 1.0761 .37904 .43148 
26 1.4500 .75915 .45124 .41390 

1/4 2/6 .57025 .57758 

Lack of 4 1.3000 .7327 .16477 .70493 
Involvement 7 1.7000 .8013 .58972 .43328 

11 2.0500 1.0501 .43686 .55524 
22 1.4500 .7592 .50809 .49885 

3/4 3/6 .63179 .61393 
1.0 
0 

* missing data recoded to mean 



Table 7. Corrected 17 Item MMAPS Scale to Subsca1e and 
Subsca1e to Subsca1e Correlations 

(N = 20) 

Avoid SOcial Lack of 

91 

MMAPS Responsibility Passivity Involvement 

MMAPS 1.000 

Avoid .4719* 1.000 
Responsibility 

Social .5516** .5100* 1.000 
Passivity 

Lack of .3008 .2362 .3267 1.000 
Involvement 

* p < .05 
** P <. .01 
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Neglect of Extrapersonal Hemispace 

The presence of hemispatial neglect has been demonstrated using 

a variety of diagnostic maneuvers. Tasks used to demonstrate visuospa

tial hemineglect have included drawing a clock face or daisy, line 

bisection, cancellation tasks involving lines, words or symbols drawn 

on a piece of paper, and the use of bilateral simultaneous stimulation 

(Critchley, 1966; Darnasio, et al., 1980; Heilman, 1979). These assess

ments have cOImllOnly been qualitative, and conducted during a medical 

examination. Reporting of the data has generally been dichotomous. 

OCcasionally an effort at rank ordering the severity of neglect has 

been done using verbal anchors such as wmildw or wseverew• Although 

some authors (Zarit & Kahn, 1974) have rated the drawing tasks 

quantitatively, the line bisection and cancellation tasks seemed mos·t 

amenable to quantification. 

Neglect of extrapersonal hemispace was estimated using a 

cancellation task similar to those of Albert (1973) and of Darnasio, et 

ale (1980) and a line bisection task. The line was a standard 10 ern 

black line reproduced on white paper. The cancellation task was an 80 

item task reproduced on an 8 1/4 by 11 inch piece of white paper. 

Line Bisection. Subjects were asked to bisect a line. A 10 ern 

black line reproduced on a piece of white paper was presented to 

subjects who were asked to mark the middle of the line. The extremes of 

the line were indicated by the author. scoring was accomplished by the 

subsequent labeling of the left end of the line wOw and the right end 

of the line wlOO-. The distance in millimeters from the left end of the 
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line to the mark representing the subject's approximation of midline 

was called the line bisection score. Subjects were asked to bisect a 10 

em line twice. The scores were summed to create a single line bisection 

score, the true midpoint of which was 100 millimeters. 

Approximations of the midpoint of a line which fall far to the 

right of midline are usually regarded as indicative of extrapersonal 

hemispatial neglect (Critchley, 1966; Heilman, 1979). Estimations of 

midpoint of a 10 em line done by normals tend to cluster around the 

true midpoint. A sample of 35 normal persons had a mean midpoint 

estimation of 49.33 rnm from the left end of the line (s.d •• = 1.786, 

mode = 50 rom, median = 49 rnm, range = 45-55 rnm). 

cancellation. Subjects were asked to complete a single 

cancellation task consisting of 80 black lines distributed equally over 

an 8 1/4 by 11 inch piece of white paper. Details of the construction 

task with scoring instructions appears in Appendix D. 

Albert (1973) found that visual neglect as measured by his 40 

item cancellation task correlated positively with the difficulty exper

ienced by patients in completing tests of visuospatial organization and 

with dressing apraxia. Sixty-six right handed persons with brain 

lesions (30 right hemisphere and 36 left hemisphere lesions) were 

studied. The subjects were tested with a large battery of neuropsycho

logical tests including a 40 item cancellation task designed to 

estimate visuospatial neglect. He found that among those persons with 

an anterior right hemisphere lesion, evidence of difficulty in appreci

ating spatial relationships (spatial alexia, spatial disorientation, 
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spatial localization, difficulty with perception of body image, 

dressing apraxia, and visual agnosia) also demonstrated neglect of the 

left side of space as measured by the cancellation task (r=l. 00, 

[=.667, r=.lOO; [=.885, r=l.OO, and [=1.00 respectively). Spatial 

di90rientation among those with posterior left hemisphere lesions was 

also associated with visual neglect (r=.778). Constructional apraxia 

uas strongly associated (r=.378 to [=.717) with neglect of the left and 

central segments of visual space. Levels of significance were not 

reported (Albert, 1973). 

Damasio, et ale (1980) used a similar task with 90 items to 

study five subjects with clinically demonstrated unilateral neglect of 

personal or extrapersonal space and either a frontal lobe or a basal 

ganglia lesion. They found evidence of visuospatial neglect as measured 

by the cancellation task may fade within a week. The authors surmised 

that the more enduring forms of neglects may be associated with right 

parietal lesions, while lesions in otqer parts of the brain may produce 

a more transitory syndrome (namasio, et al., 1980). 

Data Collection Procedure 

Two primary sites for data collection were used. These were 

deterrrdned by the locations of Grass polygraphs available to the 

researcher. One site was available in each of two cities: one at a 

college of nursing and the other within a hospital clinic. In addition, 

some data were collected in the home of some subjects. several subjects 

seemed hesitant to meet an unknown person in an unfarrdliar environment, 

and requested the researcher to come to their home first. 
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Data regarding the extent and location of the stroke was 

obtained from the C-T scan. The most recent C-T scan was located, and 

reviewed by the researcher. An outline of the stroke was then made on a 

template similar to that used by Damasio (1981) to record C-T data (see 

Appendix A) • 

Usual procedures were followed to ensure protection of the 

rights of subjects. Signed consent was obtained from each subject 

before data collection began. Since data were collected at two primary 

Sites, a consent form exists for each site. In addition, one hospital 

required inclusion of specific clauses in the consent form. That form 

was utilized only for those persons recruited through that agency. The 

letter of Human Subjects Corranittee approval and the consent forms 

appear in Appendix E. 

Demographic data and interview data were collected first. The 

questionnaires were then administered in alternate order to alternate 

subjects. All subjects were attended during questionnaire administra

tion. Those who had difficulty were assisted in any regard except the 

choosing of an answer. Assistance took the form of reorientation to the 

scale anchors, use of a mask to isolate individual questionnaire items, 

and occasionally reading an item. The degree of assistance given during 

questionnaire administration was recorded. 

Administration of tests for neglect of extrapersona1 hernispace 

was divided into two phases: an initial phase in which a line bisection 

tasks and the cancellation task were administered, and a subsequent 

phase in which the line bisection task was repeated. The line bisection 
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task consisted of a 10 em black line on a piece of plain white paper 

placed direction in front of the subject. The researcher indicated the 

ends of the line with her fingers and asked the subject to "mark the 

middle of this line.· The cancellation task, an array of 80 one-inch 

lines on a piece of paper, was then placed directly in front of the 

subject. The researcher demonstrated lines in each corner of the test, 

and instructed the subject -to cross out all the lines·. Demonstration 

of technique with a finger or an eraser often was needed. If the 

subject stopped before all the lines were crossed out, he was asked if 

he were finished. If the subject agreed that he was finished, the task 

was considered completed, and was removed. Subjects were asked only 

once if they were finished. The second trial of the line bisection task 

was given just prior to preparation for the electrodermal recording. 

The subject was then prepared for the recording of skin 

resistances. In order to control for the effect of variability of hand

washing during the period inunediately preceding the testing period, 

subjects washed their hands with a bar of baby soap. This was thought 

to be a mild soap which would not irritate skin, and which would 

provide the necessary control. Assistance was given as needed. The 

subject was then seated in a chair and made comfortable; paretic arms 

were supported. The hands were inspected for cuts and abrasions. The 

skin on the palmar side of the second phalanx of the second and third 

digits of both hands was used for collection of skin resistance data. 

Adhesive-backed corn plasters were attached to the recording sites and 
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the electrodes were secured over a bed of electrode jelly containing 

0.05 M sodium chloride as the electrolyte medium. 

Skin resistances were recorded bilaterally. 

adjustments in sensitivity were made which resulted 

recognizable pen deflections in response to a deep breath. 

Appropriate 

in easily 

At the end 

of five minutes' recording, or whenever a satisfactory signal was 

obtained thereafter, a 25 minute tape of recorded soft music with 

stimulus sounds interposed at selected intervals was played. The 

subject was told that all he need do was listen to the tape which had 

mainly soft music, but which also had some other sounds which didn't go 

with the music. The music was from a Mantovani recording. The stimulus 

sounds were from the B.B.C. sound effects library, and were a series of 

thunderclaps at 17 minutes into the tape, followed by the whistle of an 

ocean liner and a series of bells. The music was adjusted to an 

amplitude which was identified by the subject as comfortable for him. 

Data were recorded bilaterally for at least 25 minutes. 

At the end of the recording session, or after skin resistance 

recording was complete, in the case of data collection occurring over 

two sessions, the subject was thanked for his time and effort. The 

subject was then given $10.00 for his participation in the study. 

Although many subjects said that they would have participated in the 

study without remuneration, about a quarter of them appeared to have 

been recruited on the basis of payment. One subjects regarded it as 

-earnings-, the first she'd had since her stroke. 
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Data Analysis 

Analysis of data was done in several steps. The sample was 

analyzed statistically both in terms of demographic data and in terms 

of clinical descriptive data. Three control variables were identified: 

city of data collection, collection of some data in the subject's horne, 

and amount of help needed with completion of the questionnaire. 

potential impact of these variables on the dependent variables was 

assessed. Intergroup differences (right versus left hemisphere stroke) 

were assessed for all variables in the conceptual framework. These 

variables were attention, as estimated by skin conductance levels and 

skin conductance responses, neglect of extrapersonal hemispace as 

estimated by a line bisection and by a cancellation task, passive 

behavioral response, as estimated by the MMAPS, and expression of mood/ 

emotion as estimated by Anxiety and Depression subscales of the SRT. 

The strength of relationships between side of stroke and the variables 

of the conceptual framework was assessed, as well as certain of the 

relationships among the variables of the conceptual framework. 

Alpha, the probability of erroneously rejecting a true null 

hypothesis (making a Type I error) was set at p = .10. This was done in 

an effort to increase the power of the statistics in the face of a very 

small sample (Hays, 1981). The acknowledged increased risk of making a 

Type I error was determined to be justified in this exploratory study 

in order to give some direction to future research with a larger 

sample, even though the cost of this research is relatively great. Many 

of the findings of this study must therefore be viewed cautiously, 
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inasmuch as they may be due to artifact of small sample size, not due 

to real variation within the population. 

All data from the sample were analyzed using measures of 

central tendency and t-tests. In addition, the strengths of the 

relationships among variables in the conceptual framework were analyzed 

using correlations. These statistics are all relatively robust to the 

effects of small sample size (Hays, 1981: Klugh, 1974) which multiple 

regression is not (Kerlinger & Pedhazur, 1973). The main effect of 

small sample size on the t-test is underestimation of differences 

(Hays, 1981), 

Demographic data and clinical descriptive data were analyzed 

using measures of central tendency. T-tests were calculated to 

determine any differences between the two groups. The three control 

variables were analyzed in the same fashion. 

Data for the variables in the conceptual framework were also 

analyzed for intergroup differences using t-tests. The links in the 

conceptual framework were tested using Point Bi-serial and Pearson 

Correlation coefficients to assess the degree of association between 

the variables. Point Bi-serial correlations were used between side of 

stroke, a dichotomous variable, and the estimates of neglect, 

attention, mood/emotion, and passive behavioral response, all of which 

were at least interval level data (Klugh, 1974). Pearson correlations 

were used between all other l~hkS of the conceptual framework. These 
/ 

data were analyzed for the two groups separately, as well as for the 

group as a whole. 
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Correlation coefficients between the skin conductance data and 

the MMAPS data, and between the SRT data and the MMAPS data were 

corrected for attenuation due to measurement error in the MMAPS. For 

purposes of these calculations, th~ assumption was made that the skin 

conductance data had reliability coefficients of 1.0, since a precise 

estimate of the reliability was not available, and data deemed 

unreliable were coded -missing- at the onset. Corrections for 

attenuation were calculated using the following formula; 

px .y = l. 

xx' yy' 

where P = correlation corrected for attenuation 
xtYt 

P = observed correlation 
xiYj 

Pxx ' = reliability of x 

Pyy ' = reliability of.y 

(Zeller & Carmines, 1980, p. 64). 

/ 



CHAPTER 4 

RESULTS 

This chapter contains 'the substantive findings of the research 

project together with a description of the sample. In addition to the 

usual demographic data, many descriptive data were collected which are 

not reflected in the conceptual framework. These will be referred to as 

clinical control variables, and were collected in an effort to provide 

support for elimination of alternative explanations for the findings. 

These data will be reported as part of the description of the sample. 

The level of statistical significance for this study was set at 

p = .10. Although setting the level of statistical significance at this 

level, rather than at the more conventional p = .05, will increase the 

risk of Type I error (rejecting a t~ue null hypothesis) (Hays, 1981), 

this risk was determined to be justisfied for two reasons. The first 

was that the sample size was small. The expense in terms of time to 

increase the sample size, which would, in turn, improve the chance of 

achieving statistical significance at a lower level, would be great. 

The other reason for setting the level of statistical significance at p 

= .10 is related to the nature of the study. Although the links in the 

conceptual framework were sup~rted by literature, this was in essence 

a study which was exploratory in nature, and was an effort at beginning 

research for some parts of the conceptual framework. This being the 

101 
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case, the risk to the heuristic value of the research seemed to be 

greater than the possible risk of accepting findings as valid which may 

be only a result of sample selection and not be ref1ecti ve of the 

population characteristics. Since this is a beginning study, any 

conclusions should be drawn from the findings cautiously. 

Description of the Sample 

The sample consisted of 20 right-handed persons with a single 

cerebral hemispheric stroke. Ten persons had sustained a right cerebral 

hemisphere stroke, and 10 a left cerebral hemisphere stroke. 

Demographic Data 

The sample comprised 13 men and seven women. The gender dis-

tribution was approximately even between the the two groups with six 

men and four women in the left hemisphere stroke group, and seven men 

and three women in the right hemisphere group. There was not a statis-

tical difference in the distribution of gender between the two groups 

(Fisher Exact=.5000, p=.3333). 

The mean age of the whole sample was 66.25 years (range=25-82; 

s.d.=11.332). The mean age of those with left hemisphere stroke was 

65.80 years (s.d.=15.498) and the mean age of those with right 

hemisphere stroke was 66.70 (s.d.=5.519). There was no significant 

difference between the ages of the two groups (t=-.17; p=.866). 
. I 

The sample was quite v"ariab1e in terms of education, ranging 
! 

from one person who had completed only six years of formal schooling to 

one person who had an earned PhD. For purposes of calculation, the 
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years of education represented formal education only, not apprenticeship 

learning reported. The PhD was assumed to represent 20 years of educa

tion, this se~ing to be the least time necessary to complete this 

degree. The mean years of formal education for this sample was 11.46 

years (s.d.=3.288). The mean years of education for those with left 

hemisphere stroke was 11.6 years (s.d.=4.l95); the mean years of educa

tion for those with right hemisphere stroke was 11.222 (s.d.=2.108). 

These small differences were not statistically significant (t=.8l; 

p=.428). Comparisons of the demographic data for the two groups are 

displayed in Table 8. 

Clinical Control Variables 

The clinical data reported in this section include information 

on characteristics of the stroke itself. Estimates of upper extremity 

sensory and motor function and estimates of ability to use language are 

also included. Only significant findings will be reported in detail in 

this section. Details of all findings are in Appendix F • 
. 

Characteristics of the Stroke. This section will include 

information about the age of the stroke in weeks (number of weeks 

between the occurrence of the stroke and the time of testing). The 

location of the stroke and the extent of the stroke (number of lobes 

involved) will also be reported. 

The mean time in weeks ~ince the stroke for ~he whole sample 
I 

was 59.5 weeks (range 27 to.:82 weeks; s.d. 15.75). There was no 

significant difference between the two groups in terms of time since 

stroke (t=.32; p=.754). Details are in Table F-l. 



Demographic 
Variable 

Gender Maie 
Female 

Age (Years) 

Education (Years) 

* Non-significant 

Table 8. Comparison of Demographic Data by Hemispheric 
Side of Stroke 

Test of 
Left Hemisphere Right Hemisphere Statistical 
Stroke (N=10) stroke (N=10) Difference 

N = 6 N = 7 Fisher Exact 
N = 4 N = 3 = .5000 

Mean = 65.80 Mean = 66.70 t = -.17 
(s.d. = 15.498) (s.d. = 5.519) 

Mean = 11.60 Mean = 11.22 t = .81 
(s.d. = 4.195) (s.d. = 2.108) 

p 

.3333* 

.866* 

.428* 

~ 
o 
01:>0 
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The location of the stroke was recorded for purposes of 

analysis by indicating which lobe{s) (frontal, temporal, parietal, 

occipital) of the cerebral hemisphere was/were involved. The extent of 

cerebral involvement was similar for the two groups (1.8 lobes for both 

group; t=O; p=1.000). Details are in Table F-l). 

The pattern of involvement of brain tissue by stroke appeared 

similar for the two groups. The details of frequencies of involvement 

of each lobe appear in Table F-2 in Appendix F. A significant differ

ence exists between the two groups only with respect to occipital lobe 

involvement (Fisher Exact=.23684; p=.0755). No person with right hemi-

sphere stroke had occip~tal lobe involvement. This is not expected to 

impact on the variables in the conceptual framework. Occipital lobes 

are known to mediate visual function primarily (Brodal, 1981) and are 

not associated with other behavioral variables. 

The specific patterns of involvement of the cerebral 

hemispheres by stroke are displayed in Figure 2 and in table F-3 in 

Appendix P. Figure 2 represented in the left half of each outline of 

the wslicew of brain created by the C-T scanner, and vice versa. The 

main difference betY!'een involvement of the left hemisphere and the 

right hemisphere seems to be that strokes in left hemisphere tended to 

extend dorsally more than did those of right hemisphere. The impact of 

this finding on the conceptual framework is not known. No test of 

statistical difference was calculated for the pattern of cerebral 
/' 

involvement by stroke because of the small size of all cells. 
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Right* Left* 

* Right hemisphere is represented in the left half of each 
outline, and vice versa. 

Figure 2. Composi~e Display of C-T Stroke Data 
I (N=20) 
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upper Extremity Muscle strength. Upper extremity strength was 

estimated using a six point scale in which • 5" represented normal 

strength and ·0· no voluntary movement. For details of this scale, see 

Appendix D. Three muscles and one muscle group (deltoids, triceps, 

biceps, and finger flexors) were tested bilaterally on all subjects 

using techniques of clinical examination. Both groups of subjects 

(those with left hemisphere stroke and those with right hemisphere 

stroke) were significantly stronger in the arm ipsilateral to the 

stroke. These data are displayed in Table F-4. 

The two groups were similar in terms of muscle strength. 

Comparisons of the two groups on the basis of the strength of the 

paretic arm (the arm contralateral to the stroke) and the unaffected 

arm (the arm ipsilateral to the stroke) were made. Persons with left 

cerebral hemisphere stroke were less variable in terms of strength in 

the unaffected side than were those with right hemisphere stroke. This 

resulted in the relatively small dif~erences in the means of the two 

groups achieving statistical significance in two instances - biceps 

and finger flexors. The mean ipsilateral finger strengths were 5.0 

(s.d.=O) and 4.7 (s.0.=.483) for those with left and right hemisphere 

stroke respectively (t=1.90; p=.081) and mean ipsilateral biceps 

strengths were 5.0 (s.d.=O) and 4.7 (s.d.=.473) for those with left and 

right hemisphere stroke respectively (t=1.96; p=.081). All these data 

together with t-tests area disp;ayed in Table F-5 in Appendix F. 
/ 

Upper Extremity Sensory Function. Selected parts of Reitan's 

(1979) sensory Perceptual Examination were used to estimate intactness 
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of sensory function in the hands of persons in the sample. Comparisons 

of sensory function were made on the basis of the subject's being able 

to report correctly the location of a tactile stimulus on hand or face 

(Tactile Perception), on the basis of a subject's being able to report 

correctly a number (3, 4, 5, or 6) written on the tip of each finger 

(Finger Tip Number Writing), and on the basis of a subject's being able 

to identify correctly which finger had been touched (Finger Agnosia). 

During Tactile Perception testing, the two hands were compared 

with each other and each hand was compared with the opposite cheek. The 

score represents errors made by the subject during eight trials. Both 

unilateral and bilateral simultaneous stimulation were done. The two 

groups were similar in terms (If nunu..~rs of subjects making errors in 

perceiving tactile stimulation as well as in the locations in which 

these errors were made. One subject from each group was excluded from 

analysis of these data. Missing values had been declared for both 

subjects during data collection because reliability of the responses 

appeared to be very doubtful. Four of the nine persons with left 

hemisphere stroke made errors in tactile perception. Double that number 

(eight) of those with right hemisphere stroke made errors. No subject 

made an error in tactile perception on the side of the face ipsilateral 

to the stroke. More people in both groups made errors in perceiving 

tactile stimuli when the hand contralateral to the stroke was tested in 

competition with the hand ipsi1~teral to the stroke. Details of these 
/ 

observations appear in Table F~6 • 
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Subjects with right cerebral hemisphere stroke made more errors 

than did those with left hemisphere stroke in perceiving tactile 

stimuli in ev~ry location except the face ipsilateral to the lesion. 

Although the differences in the numbers of errors made by each group 

are consistent in direction, none of these differences achieved 

statistical significance. These data are displayed in Table F-7 in 

Appendix F. 

Bilateral Finger Tip Number Writing data were analyzed for 17 

subjects. Two persons with left hemisphere stroke and a substantial 

anomia which interfered with reporting of numbers and one person with 

right hemisphere stroke and motor impersistence were deleted from this 

analysis. There were no significant differences between the two groups 

on either the hand ipsilateral or the hand contralateral to the stroke. 

The data displayed in Table F-8 in Appendix F. 

The Finger Agnosia subtest of the Sensory Perceptual 

Examination was used only as a test of sensory function rather than as 

an adjunct to a test of language function. Modifications were therefore 

made in the required responses and in the scoring of this indicator. 

Subjects who correctly indicated by any method the finger touched were 

considered to have given a correct response. This was done in order to 

gain another indicator of sensory function which was not limited by 

language function. This test of tactile sensitivity will be called 

Finger Identification. / 
Scores for Finger Identification represent the number of errors 

made in identifying which finger was touched. Each finger was touched 
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randomly four times, making a total of 20 trials for each hand, equally 

divided among the fingers. . Both groups made more errors on the hand 

contralateral to the stroke than they did on the side ipsilateral to 

the stroke. The difference in mean errors made with the intact hand was 

not significant (t =.45; p=.663). The group with right hemisphere 

stroke made many more errors on the side contralateral to the stroke, 

however. The mean number of errors made in correctly identifying the 

finger touched on the hand contralateral to the stroke was 5.3333 of 20 

trials, significantly greater than the errors made by those with left 

hemisphere stroke (mean=.5556; s.d.=1.667) (t=-2.03; p=.073). Details 

of these data appear in Table F-9 in Appendix F. The effect of these 

differences on other variables is not known. 

Language Function. Language function was estimated using 

Wheeler and Reitan's (1962) Short Aphasia Screening Test. Twenty-three 

items test language function specifically. Two are estimates of 

arithmetical ability, and four drawing tasks are specific tests of 

visuospatial (and therefore right cerebral hemisphere) function. The 

group of persons with left cerebral hemisphere stroke made more errors 

both on the calculat~on items and on the language items than ilid those 

with right hemisphere stroke. Neither of these pairs of means was 

statistically different. The t values both were low, however standard 

deviations were quite large so that differences in means may well have 

been obscured. 

The group of persons with right hemisphere stroke consistently 

did less well on the drawing tasks (evidenced by higher scores) than 
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did those with left hemisphere stroke. These differences all were 

small, and were not statistically significant. The data from the Short 

Aphasia Screening Test are summarized in Table F-9 in Appendix P. 

Therapeutic Regimens. Most of the persons in the sample were 

taking medications daily which were prescribed by a physician. These 

fell into three ~ain categories: medications to control hypertension, 

medications to limit clotting: and anticonvulsants. In addition, three 

subjects (one whose wife had recently suffered a devastating hemor-

rhagic stroke, one whose daughter rightfully and responsibly had sold 

his house, and one who seemed to be doing well at home, and all of whom 

had bad a right hemisphere stroke) were taking tricyclic medications. 

Persons with left hemisphere stroke appeared to be as depressed as 

those with right hemisphere stroke (one wept throughout much of data 

collection), but were not medicated for depression. The distribution of 

these medications appears in Table 9. Other medications taken included 

Isordil, digitalis preparations, and thyroid medications. one person 

was taking Tenormin. 

Data From Control Variables 

Data for this study were not collected in an identical fashion 

for each subject. This was necessitated by the need to extend data 

collection into a second metropolitan area, and by the nature of the 

sample. Collection of data from brain-impaired persons may require that 

some alterations in data collection techniques be undertaken which 
I 

would not be necessary if data were collected only from persons with 

normal brains. These may include dividing data collection into two or 



Medications 

Aspirin 

Cownadin 

Inderal 

Table 9. Summary of Most Frequently 
Taken Medications 

Left Hemisphere Right Hemisphere 
Stroke (N=lO) Stroke (N=lO) 

5 7 

3 1 

2 0 

Hydrochlorthiazide 4 3 

Phenytoin 1 1 

Phenobarbital 1 0 

carbamazapine 1 0 

Tricyclics 0 3 

Phenothiazines 0 0 

/ 
/ 
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Total 
. (N=20) 

12 

4 

2 

7 

2 

1 

1 

3 

0 
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more sessions to reduce fatigue, collection of some data in a setting 

comfortable to the subject, and providing special help with question-

naires. Brain-impaired subjects may become disoriented with regard to 

the format of a questionnaire and need reorientation or provision of 

special guidance to ensure that the selected response matches the 

stimulus item and can therefore be correctly coded by the researcher. 

Brain-impaired subjects may request help in reading because of diplopia 

or other neurological impairment. They may request clarification of the 

intent of some items. In order to reduce subject frustration and 

maximize useable data, the researcher complied with request for reading 

and clarification of items. 

Three variables were thus introduced into the study which were 

extraneous to it. The first of these was the city in which data 

collection took place. The second was whether any information was 

collected in the home, and the third was the amount of assistance 

required during the answering of the questionnaires. These three 

variables were identified as control variables. A more complete 

explanation appears in the section on Data Collection Techniques. 

City of Data Collection 

Data for this study were collected in two different cities in 

the southwestern United states. Approximately equal numbers of subjects 

were recruited in the two cities, (11 in the smaller city - City A, and 

9 in the larger City - City BL/ Data from both sites were compared for 

all variables to assess similarities and differences. 
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The great majority of variables showed no statistical differ-

ence between data collected in City A and City B. Skin conductance data 

were at the greatest risk for systematic differences between the two 

sites because of the use of two separate, but similar polygraphs to 

collect these data. There were no significant differences in any of the 

skin conductance data or in the offset potential data between the two 

cities. t-Tests for the eight skin conductance measures range from 

t=.l8 (p=.86l) to t=-l.20 (p=.265). The two sets of offset potentials 

similarly are not different (t=-1.32; p=.223 and t=-1.60; p=.143). 

Details of these data are displayed in Table F-ll in Appendix P. 

Significant differences were found between the two sites in 

seven variables. Persons in the smaller of the two metropolitan areas 

(Ci ty A) were more impaired both in terms of symbolic (language and 

numerical) function and in terms of muscle strength. These differences 

achieved statistical significance in the language function and the 

calculation items on the Short Aphasia Screening Test, and on the 

biceps bilaterally and the triceps ipsilateral to the stroke. These 

data are displayed in Table 10. 

In addition to the differences in neurological function between 

the two sites, there was a statistical difference in the Lack of 

Involvement subscale of the MMAPS (t=-2.57; p=.022). Those in the 

larger city (City B) scored higher on that subscale than did those in 

City A. The mean scores were,' 5.4545 (s.d.=1.635) and 7.7778 (s.d.= 
I 

,/ 

2.279) for City A and City B respectively. Since the distribution of 

persons with right and left hemisphere stroke was approximately equal 



Table 10. Comparison of Data Representing Neurological 
Impairment for the Two Sites 

City A City B 
(N=ll) (N=9) 

Variable Mean s.d. Mean s.d. 

-, 
Aphasia* 4.8182 4.875 1.6667 1.658 

calcu1ation* 1.0909 .944 .3333 .500 

Ipsilateral Biceps** 4.7273 .467 5.0000 0 

Contralateral Biceps** 2.0909 2.119 3.6667 1.581 

Ipsilateral Triceps** 4.5454 .522 4.8889 .333 

* High scores represent impairment 
** Low scores represent impairment 

t 

2.01 

2.30 

-1.94 

-1.90 

-1.78 

p 

.066 

.035 

.082 

.073 

.093 

.... .... 
U1 
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between the two cites (five with right hemisphere stroke in each city, 

and six with left hemisphere stroke in City A and four with left 

hemisphere stroke in City B) this is not expected to have any impact on 

the study. 

The only other difference between the City A group and the City 

B group was that no subject in City B was being treated with Cournadin, 

while four persons in City A were. Coefficient Phi was significant at 

.0226. Treatment with Cournadin is not believed to have any impact on 

the study variables. 

Collection of Data in the Horne 

Eight of the 20 persons in the sample had some part of the data 

collected in the home. Data from the two questionnaires were the data 

most frequently collected in the home. Occasionally, also, motor and 

sensory testing and language testing was done in the home. The sample 

was divided into those who had had some data collected in the horne and 

those who had not. All variables were compared on the basis of those 

two groups. This comparison revealed differences for three variables: 

gender, the second SCR (to a loud noise) in the right hand, and the 

SOcial passivity subscale of the MMAPS. 

Gender. Five women and three men had some part of the data set 

collected in their living quarters. seven of these were in the horne, 

one was in a nursing horne. Eve9 with this relatively small difference 
I 

in distribution, statistical iSignificance was achieved (Coefficient 

Phi=.47076; p=.0181). 
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Skin Conductance Response. ScLs and SCRs from those who had had 

no data collected in the horne were slightly higher than for those who 

had had some data collected in the home. These differences are trivial 

with the exception of the second SCR on the right hand. The SCR for 

those who had no data collected in the home was .2424 micro-mhos 

(s.d.=.355) while that of those who had had some data collected in the 

home was .0526 micro-mhos (s.d.=.073) (t=-1.79; p=.099@. This 

difference is not expected to have an impact on the study variable in 

light of the equal distribution of hemispheric side of stroke in this 

subgroup. 

Social Passivity. Those who had had some data collected in the 

home were considerably less passive (mean=5.000; s.d.=1.4l4) as estim

ated by the SOcial Passivity subscale of the ~S than were those who 

had no data collected in the home (mean=8.333; s.d.=2.480) (t=-3.82; 

p=.OOl). This difference cannot be explained by a difference in gender 

distribution of the two groups. Scores on all the questionnaire sub

scales are nearly equal across gender, including the SOcial Passivity 

subscale (t=-.2l; p=.836). This difference also is not anticipated to 

effect study variables due to the equal distribution of side of stroke 

in this subgroup. 

Method of Data COllection 

Pilot testing of Likert type scales with brain impaired persons 

revealed that they may have trouble responding to them. Among the most 

important difficulties are those that these people have understanding 

the items and correctly identifying on paper the response they have 
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chosen to an item. Eight of the 20 persons in the sample needed some 

help with questionnaires. Help was given in the form of clarification 

of some items (three persons), reading some items (four persons), and 

reorientation to the scale (one person). 

The possible effect of differences in technique of question

naire administration was investigated for both the MMAPS and the SRT. 

The Depression subsca1e of the SRT was the only scale for which there 

was an effect of method of questionnaire administration. Those who had 

questions read to them reported being significantly (F=2.568; df=3.16; 

p=.091) less depressed than other subjects (mean Depression score= 

10.67). The impact of these findings on the study is not clear. Details 

of these data appear in Table F-12 in Appendix F. 

Findings Related to the Conceptual Framework 

This section contains the findings of the study as they relate 

to the conceptual framework. The proposed conceptual model predicted 

that persons with right hemisphere stroke would demonstrate less 

attention as estimated by skin conductance, would demonstrate more 

neglect of extrapersona1 hemispace as estimated by line bisection and 

cancellation tasks, and would be less anxious and depressed than those 

with left hemisphere stroke. The model predicted further that among 

those persons with right hemisphere stroke the estimates for attention 

would be negatively associated ~ith the estimates of neglect and would 
- I 

be negatively associated with the estimate of passive behavioral 

response (MMAPS and its subsca1es), a positive correlation existing 

between the estimates of neglect and passive behavioral response. In 
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addition, the model predicted that among persons with right hemisphere 

stroke, estimates of anxiety and depression would be negatively 

associated with estimates of passive behavioral response. A diagram of 
, 

the predicted model appears in Figure 3. 

Empirical testing of the model revealed that the relationships 

among the variables were not all as predicted. Not all indicators of a 

concept share the same relationship with other concepts. This is 

especially evident with the MMAPS in which the Avoidance of Responsi

bility subscale tends to have different relationships with the other 

variables than do the other two subscales. A diagram of the tested 

model appears in Figure 4. Direct relationships with side of stroke 

involved the entire sample (n=20). All other relationships are for 

those with right hemisphere stroke only, and are therefore a smaller 

group (N=IO). Individual indicants of each concept are in parentheses. 

The signs reflect significant correlations only. Results of the com

plete testing of the individual links of the conceptual model will be 

discussed separately in the following section. In this study right 

cerebral hemisphere damage was operationalized by the occurrence of a 

single non-hemorrhag~c right cerebral hemisphere stroke. Data for the 

whole sample (N=20) will be presented as well as data for those with 

right hemisphere stroke only. In addition, contrasting data for those 

with left hemisphere stroke will be presented. 

/ 
I 
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Relationship Between Right Cerebral Hemisphere 
Damage and Attention. . . 

The following research question was posed to address this 

portion of the conceptual framework: -Is stable right hemisphere damage 

associated with reduced physiological attention?" A sudden noise or a 

deep breath are known normally to be associated with reduced resistance 

(increased conductance) of the skin to a small electric· current 

(Ede1berg, 1972). For purposes of data analysis in this study, skin 

conductances were calculated from recorded skin resistances because of 

the reported normal distributions of skin conductance data (Lacey, 

1947). These responses of the skin to environmental and physiologic 

stimuli have been demonstrated to be similar bilaterally for persons 

without known neurologic impairment (Holloway & Parsons, 1969). 

Bilateral skin conductance data were sampled during a baseline 

(unstimulated) period as well as following a stimulus. Two measures of 

each were analyzed. The baseline skin conductance data have been 

labeled skin conductance level (SCL) and the stimulated skin conduc-

tance data were labeled skin conductance response (SCR). In general, 

there were very small differences between the two samples of each kind 

of data for the two hands. The exception is that among persons with 

right hemisphere stroke, the second sample of SCL in the left hand 

(between 9 and 15 minutes after the start of recording) is signifi-

cant1y lower than the· first sample (within the first two to six minutes 
I 

of the recording). The mean of/the first SCL for the left hand of those 

with right hemispheres stroke was 3.7941 micro-mhos (s.d.=2.418), while 

the second SCL was 3.5377 micro-mhos (s.d.=2.017). These data and other 
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comparisons of the two samples of skin conductance data for each hand 

are displayed in Table 11. 

Statistically significant differences between simultaneous skin 

conductance recordings for the two hands occurred only among persons 

with right hemisphere stroke. Mean sets and SCRs are all greater in the 

left (affected) hand than in the right (unaffected) hand. The data for 

those with left hemisphere stroke show the same pattern of higher 

conductances on the hand contralateral to the stroke, but do not differ 

significantly between hands. These data are displayed in Table 12. 

Stable right hemisphere stroke was found to be positively 

associated with skin conductances, rather than negatively associated as 

predicted. Point BiSerial Correlation coefficients between hemispheric 

side of stroke and skin conductance data achieved significance for data 

from the left hand only. These data area displayed in Table 13. Figure 

5 summarizes the obtained correlation coefficients between hemispheric 

side of stroke and skin conductance. 

Location of stroke wi thin the cerebral hemisphere was not a 

significant correlate, except in the instances of occipital involve

ment. Both subjects· with occipital involvement had left cerebral hemi

sphere stroke. These data are displayed in Table 13. 

Skin conductance data were compared for the two groups of 

subjects with respect to the relationship of the hand (ipsilateral or 

contralateral) to the hemispheric side of the stroke. All mean skin 

conductances were greater for those with right hemisphere stroke than 

for those with left hemisphere stroke when data were compared in this 



Table 11. Comparison of Two Samples of Skin Conductance Data*
for Each Hand by Hemispheric Side of Stroke 

(N = 20) 

Right Hand 
Hemispheric Skin 
Side of Conductance Mean Mean 
Stroke Measures ,A mhos s.d. t P pmhos 

Right SCL1 2.6115 1.28 3.7941 
N = 10 SeL2 2.5536 1.80 .30 .769 3.5377 

SCRl .1815 .392 .4088 
SCR2 .1590 .331 1.01 .338 .3236 

Left SCL1 2.2828 1.274 1.9927 
N = 10 SCL2 2.2430 1.728 .23 .823 2.0374 

SCRl .0797 .126 1.9927 
SCR2 .1728 .260 1.18 .269 .0659 

* All data expressed in micrornhos 

SCL1 = Skin Conductance Level (Initial, after 2-6 minutes recording) 
SCL2 = Skin Conductance Level (after 9-14 minutes recording) 

Left Hand 

s.d 

2.418 
2.107 

.773 

.575 

1.68 
1.485 

1.68 
.116 

SCRl = Skin Conductance Response to Deep Breath (after 3-7 minutes recording) 

t 

2.21 

1.30 

.40 

.12 

SCR2 = Skin Conductance Response to Stimulus (loud noise) (After 23-30 minutes recording) 

P 

.054 

.227 

.700 

.909 

..... 
IV 
,a:. 



Table 12. Comparison of Skin COnductance Data Between 
Hands by Hemispheric Side of Stroke 

(N = 20) 

Skin Right Hemisphere (N=10) Left Hemisphere 
Conductance Mean 
Measures ~mhos s.d. t p 

SCL1L 3.7941 2.418 
SCL1R 2.6115 1.288 2.11 .064* 

SCL2L 3.5377 2.107 
SCL2R 2.5536 1.180 2.58 .030** 

SCRIL .4088 .773 
SCRlR .1815 .392 1.81 .104 

SCR2L .3236 .575 
SCR2R .1590 .331 1.96 .081 

Key: SCLlL = Initial skin conductance level, left hand 
SCL1R = Initial skin conductance level, right hand 
SCL2L = Second skin conductance level, left hand 
SCL2R = Second skin conductance level, right hand 

Mean 
~mhos 

1.9927 
2.2828 

2.0374 
2.2430 

.0640 

.0797 

.0659 

.1728 

SCRlL = Skin conductance response to deep breath, left hand 
SCRlR = Skin conductance response to deep breath, right hand 
SCR2L = Skin conductance response to loud noise, left hand 
SCR2R = Skin conductance response to loud noise, right hand 

s.d 

1.168 
1.274 

1.485 
1.728 

.099 

.126 

.116 

.260 

(N=10) . 

t 

-1.63 

-.84 

1.16 

1.46 

p 

.138 

.425 

.275 

.178 

.... 
tv 
U1 



Table 13. Point Biserial Correlations Between Skin Conductances 
and Location of stroke 

(N = 20) 

Right Hand Left Hand 
Location 
of stroke SCLlR SCL2R SCRlR SCR2R SCLlL SCL2L 

Side of ° .1340 .1100 .1813 -.0244 .4472 .3980 
stroke p = .287 .322 .222 .459 .024** .041* 

Frontal -.1955 -.2082 .1525 .1724 -.0816 -.1326 
Lobe p = .204 .189 .261 .234 .366 .2189 

Temporal"--- -.1824 -.2796 .0303 -.0435 -.0621 -.0837 
Lobe P = .221 .116 .450 .428 .397 .363 

Parietal -.2507 .1271 -.1203 -.0131 -.0757 -.0159 
Lobe P = .143 .297 .307 .478 .376 .474 

Occipital -.2451 -.3435 -.1276 -.3393 -.1748 -.1908 
Lobe P = .149 .069* .296 .072* .231 .210 

° = Right hemisphere stroke coded 2; left coded 1 
* = p < .10 
.** = p < .05 
Key: SCL1L = Initial skin conductance level, left hand 

SCL1R = Initial skin conductance level, right hand 
SCL2L = Second skin conductance level, left hand 
SCL2R = second skin conductance level, right hand 
SCRlL = Skin conductance response to deep breath, left hand 
SCRlR = Skin conductance response to deep breath, right hand 
·SCR2L = Skin conductance response to loud noise, left hand 
SCR2R = Skin conductance response to loud noise, right hand 

SCRlL SCR2L 

.3131 .3111 
.089* .091* 

.1239 .0591 

.301 .402 

.0931 .0510 

.348 .415 

.2241 -.2205 

.171 .175 

-.1152 -.0845 
.314 .365 

.... 
N 
en 
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fashion. Only the differences in the baseline SCL on the hand contra

lateral to the stroke achieved statistical significance (t=-l.75; 

p=.102). the skin conductance responses from the right hemisphere 

stroke group were quite variable, a factor which may account for the 

lack of statistical significance found in these data. A summary of 

these data appears in Table 14. 

The predicted relationship between right hemisphere stroke and 

the estimate of attention selected for this study was not demonstrated 

in this sample. 

Relationship of Attention to 
Passive Behavioral Response 

This link in the conceptual framework was addressed by the 

following research question: "Is diminished attention associated with a 

passive behavioral response?" The correlation coefficients for the 

entire group between the skin condu~tance data and the data from the 

MMAPS and its subscales are in general quite low. The exceptions are 

for the correlations between the second SCR on the left and the score 

for the entire MMAPS and for the Social Passivity subscale (r=.3555; 

p=.062 and r=.4504; p=.023, respectively), and for the correlations 

between the Lack of Involvement subscale and both SCRs on the left 

(r=.2808; p=.ll5 and r=.28l6; p=.114 for the first SCR and the second 

SCR, respectively). These data are displayed in Table 15. 

Pearson correlation coefficients between skin conductance data 

and data from the MMAPs when calculated separately for those with left 

and right hemisphere stroke are strikingly different for the two 



Table 14. Comparison of Ipsilateral and Contralateral Skin Conductance 
Data by Hemispheric Side of Stroke 

Left Hemis}2here Right Hemisphere 
Mean Mean 

Skin Conductances (Ambos) s.d (./4mohs) s.d. t 

Initial Ipsilateral SCL 1.9927 1.168 2.6155 1.288 -1.13 

Initial Contralateral SCL 2.2828 1.274 3.7941 2.4818 -.1.13 

second Ipsilateral SCL 2.0374 1.485 2.5536 1.180 -.86 

second Contralateral SCL 2.2430 1.728 3.5377 2.107 -1.50 

Initial Inspi1atera1 SCR .0640 .099 .1815 .392 -.92 

Initial Contralateral SCR .0797 .126 .4088 .773 -1.33 

second Inspilateral SCR .0659 .116 .1590 .331 -.84 

second Contralateral SCR .1728 .260 .3236 .575 -.76 

p 

.275 

.275 

.401 

.151 

.380 

.217 

.419 

.464 

Key: SCL = Skin conductance level Ipsilateral refers to hand on same side as stroke 

• 

SCR = Skin conductance response Contralateral refers to hand on opposite side as stroke 

I-' 
N 
\0 



Table 15. Attenuated and Unattenuated Pearson Correlation Coefficients 
Between Passive Behavioral Response and Skin Conductance Data 

(N = 20) 

Avoidance of Lack of SOCial 
MMAPS Responsibility Involvement Pa.ssivity 

Skin 
Conductance Atten- Unatten- Atten- Unatten- Atten Unatten- Atten Unatten-
Measure uated uated uated uated uated uated uated uated 

SCL1R -.0643 -.0721 -.0518 -.0611 -.0867 -.1091 -.01 -.0132 
P = .394 .414 .358 .479 

SCL1L .0746 .0837 -.0209 -.0246 .2063 .2595 .0782 .1035 
P = .362 .266 .480 .454 

SCL2R -.0842 -.0944 -.1485 -.1753 .0119 .0149 .0277 .0367 
p = .322 .266 .480 .454 

SCRlR .1134 .1272 .0111 .0131 .2024 .2546 .1379 .1826 
P = .314 .482 .196 .281 

SCRlL .1643 .1843 .0726 .0857 . .2808 .3533 .0973 .1288 
P = .224 .380 .115 .342 

SCR2R .3555 .3987 .2327 .2746 .1921 .2417 .4504 .5964 
P = .062* .162 .209 .023** 

SCR2L .1441 .1616 .0364 .0429 .2816 .3543 .1069 .1416 
P = .272 .439 .114 .327 

* p<.10 
** p<.05 ...... 

w 
0 



Table 15, continued 

Key: SCLIL = Initial skin conductance level, left hand 
SCLlR = Initial skin conductance level, right hand 
SCL2L = Second skin conductance level, left hand 
SCL2R = Second skin conductance level, right hand 
SCRlL = Skin conductance response to deep breath, left hand 
SCRiR = Skin conductance response to deep breath, right hand 
SCR2L = Skin conductance response to stimulus, left hand 
SCR2R = Skin conductance response to stimulus, right hand 

- '-, 
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groups, and differ as well from the data generated by the total sample. 

The major differences were in the magnitude of the correlations and in 

the sign of the correlations. 

Among the correlation coefficients for the whole sample, 15 

were below r = .1000 and only one was above r = .4000. 'rhe correlations 

for those with left hemisphere stroke were, in general, somewhat 

higher, with only six of the 32 being below r = .1000. Only one, 

however, was higher than r = .4000. Correlations calculated from the 

data of those with right hemisphere stroke, however, were noticeably 

higher: only two were below r = .1000, five were above r = .4000, and 

many were in the r = .2000 to r = .3000 range. 

The differences in the direction of the correlation coeffi-

cients were more striking than the differences in magnitude. The set of 

correlation coefficients for the whole sample (N=20) were predominantly 

positive (24 of 32). Most of the negative correlations were below r = 
.1000. The data from those with left hemisphere stroke generated cor-

relation coefficients which were predominantly negative in direction 

(23 of 32), while the data from those with right hemisphere stroke 

generated correlation coefficients which were all in the positive 

direction. Details of these data are in Table 16 and Table 17. 

None of the correlations between attention and passive 

behavioral response achieved statistical significance. There were two 

which approached the present ,alpha: between the first SCR on the left 
/ 

and the entire MMAPS and between the first SCR on the right and Lack of . 
Involvement .• 



Table 16. Attenuated and Unattenuated Pearson Correlation Coefficients Between 
Passive Behavioral Response and Skin Conductance Data for 

Left Hemisphere Stroke (N=10) 

Avoidance of Lack of Social 
MMAPS Responsibility Involvement passivity 

Skin 
Conductance Atten- Unatten- Atten- unatten- Atten Unatten- Atten Unatten-
Measure uated uated uated uated uated uated uated uated 

SCL1R -.1782 -.1998 -.2618 -.2090 -.0815 -.1025 .0159 .0210 
P = .311 .232 .411 .483 

SCL1L -.1288 -.1445 -.2331 -.2751 -.1876 -.2360 .1908 .2527 
P = .361 .2528 .302 .299 

SCL2R -.2140 -.2400 -.3260 -.3848 -.0044 -.0055 -.0335 -.0444 
P = .276 .179 .425 .463 

SCL2L -.0477 -.0535 -.1691 -.1996 -.1106 -.1392 .2507 .3320 
P = .448 .320 .381 .242 

SCRlR -.2646 -.2968 -.3600 -.4249 -.2094 -.2622 .0417 .0552 
P = .230 .153 .281 .454 

SOOL -.2046 -.2295 -.3188 -.3763 -.2230 -.2806 .1524 .2018 
p = .285 .185 .268 .337 

SCR2R .2851 .3198 .2550 -.3009 -.2755 -.3466 .5861** .7762 
P = .212 .239 .220 .037 

SCR2L -.2265 -.2497 -.3615 -.4267 -.2251 -.2832 .1670 .2212 .--
P = .265 .152 .266 .322 w 

w 



Table 16, continued 

Key: SCL1L = Initial skin conductance level, left hand 
SCL1R = Initial skin conductance level, right hand 
SCL2L = Second skin conductance level, left hand 
SCL2R = Second skin conductance level, right hand 
SCRlL = Skin conductance response to deep breath, left hand 
SCRlR = Skin conductance response to deep breath, right hand 
SCR2L = Skin conductance response to stimulus, left hand 
SCR2R = Skin conductance response to stimulus, right hand 

* p<.lO 
** p<.05 

-- -~, 

~ w ..... 



Table 17. Attenuated and Unattenuated Pearson Correlation Coefficients Between 
Passive Behavioral Response and Skin Conductance Data for 

Those with Right Hemisphere Stroke (N=10) 

Avoidance of Lack of Social 
MMAPS Responsibility Involvement passivity 

Skin 
Conductance Atten- Unatten- Atten- unatten- Atten unatten- Atten unatten-
Measure uated uated uated uated uated uated uated uated 

SCL1R .1896 .2127 .2354 .2778 .0096 .0121 .0245 .0345 
P = .300 .256 .490 .473 

SCL1L "-- .3645 .4088 .2628 .3102 .2558 .3218 .2864 .3793 
P = .150 .232 .238 .211 

SCL2R .2609 .2926 .1871 .2208 .1331 .1675 .2583 .3421 
P = .233 .302 .357 .236 

SCL2L .4039 .4530 .2741 .3235 .3119 .3924 .3316 .4391 
P = .124 .222 .190 .175 

SCRlR .3877 .4348 .2077 .2452 .4099 .5157 ·.3463 .4586 
P = .134 .282 .120 .163 

SCRlL .4184 .4963 .2690 .3175 .3895 .4901 .3138 .4156 
P = .114 .226 .133 .189 

SCR2R .3947 .4427 .2199 .2596 .3902 .4909 .3589 .4753 
P = .129 .271 .132 .154 

SCR2L .4059 .4552 .2471 .2917 .4029 .5069 .3142 .4161 ...... 
P = .122 .246 .124 .188 w 

U1 



Table 17, continued 

Key: SCLIL = Initial skin conductance level, left hand 
SCLlR = Initial skin conductance level, right hand 
SCL2L = Second skin conductance level, left hand 
SCL2R = Second skin conductance level, right hand 
SCRiL = Skin conductance response to deep breath, left hand 
SCRlR = Skin conductance response to deep breath, right hand 
SCR2L = Skin conductance response to stimulus, left hand 
SCR2R = Skin conductance response to stimulus, right hand 

..... 
IN 
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Relationships between Attention 
and Neglect of Visual Hemispace 

137 

The phenomenon of neglect was viewed conceptually as a 

correlate of .failure of attention. This hypothesized relationship was 

investigated by asking, -Is diminished attention associated with 

neglect of extrapersonal hemispace?- Two estimates of neglect of hemi-

space were used: a line bisection task and a cancellation task. For 

purpose of this analysis, the cancellation task was divided into halves 

to indicate neglect of left hemispace or of right hemispace. 

The left half of the Cancellation task had an excellent 

correlation with the line bisection task (r=.688l; p=.001). The right 

half of the cancellation also correlated at a significant level 

(r=.402l; p=.039) with the line bisection task. The latter correlation 

was not in the expected negative direction, however. The reasoning 

behind this expectation was that those who made many errors in 

detecting stimuli in the right half of space would estimate the 

midpoint of a line toward the left'end, thus having relatively lower 

scores on the line bisection task either than normals or than those 

with neglect of left visual hemispace. This finding may be due to the 

inclusion of one subject with such dramatic neglect of left hemispace 

that he missed not only most of the stimuli on the left half of the 

page, but also many of those stimuli irranediately to the right of 

midline. 

The correlations between the line bisection task (higher scores 

indicating neglect of left hemispace) and skin conductance data from 

the whole sample were quite low, ranging from r = .0020 (p=.497) for 
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the correlation between line bisection and the first SCL on the left to 

r = .1988 (p=.200) for the correlation between line bisection and the 

first SCL on the right. The correlations for the SCRs were in the 

expected negative direction, but were two low to be meaningful. 

The correlations between skin conductance data and the cance1-

lation task were similarly low with one exception. The correlation 

between neglect of left hemispace as estimated by the cancellation task 

and the initial SCL on the right achieved statistical significance 

(r=.3207; p=.084), but was not in the expected negative direction. 

These data are displayed in Table 18. 

The correlations between the skin conductance data and the line 

bisection task for those with right hemisphere stroke were nearly all 

in the expected negative direction. The correlations ranged from r = 

.0685 to r = .2924, five of eight correlations exceeding r = .2000. 

(Two of eight exceeded r=.2000 in the left hemisphere group, and none 

exceeded that figure in the sample as a whole.) Correlations between 

skin conductance data and the cancellation task for those with right 

hemisphere stroke were generally negative in direction, and half 

exceeding r = .2000. (Five of 16 correlations from left hemisphere data 

exceeded that figure, and only four from the sample as whole exceeded 

that figure.) Most of the correlations from the left hemisphere group 

and from the sample as a whole were negative. None of the correlations 

from the right hemisphere group achieved statistical significance. Only 
I 

one, the correlation between/ the SCR to deep breath on the right and 

the line bisection task, achieved statistical significance in the left 
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Table 18. Pearson Correlations Between Skin 
Conductance Data and Neglect Data 

(N = 20> 

S~in Conductance Line Left Right 
Measure Bisection cancellation cancellation 

SCL1R .1988 .3207 .2134 
P = .200 .084* .183 

SCL1L .0020 -.0498 -.1876 
p = .497 .417 .214 

SCL2R .0732 .1478 .0916 
p = .380 .287 .350 

SCL2L .0104 -.0668 -.2032 
p= .483 .390 .195 

SCRlR -.1444 -.0829 -.1365 
p = .272 .364 .283 

SCRlL -.0666 -.0872 -.1471 
P = .390 .357 .268 

SCR2R -.0847 -.1793 -.2075 
p = .361 .225 .190 

SCR2L -.0592 -.1159 -.1698 
p = .402 .313 .238 
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hemisphere group. The data from the right hemisphere group and the left 

hemisphere group are displayed in Table 19. 

Relationship Between Right Cerebral Hemisphere 
Damage and Expression of Mood/Emotion 

This portion of the conceptual framework was addressed by 

asking, "Is stable right hemisphere damage associated with reduced 

expression of mood/emotion?" The two dimensions of mood/emotion which 

were estimated were anxiety and depression. In this sample of 20 

persons weak negative nonsignificant correlations existed between right 

cerebral hemisphere stroke and the Anxiety and the Depression subscales 

of the short "today" ·form of Kellner's (1973) Symptom rating Test. 

These were r = -.1544 (p=.258) and r = -.2784 (p=.117) for depression 

and anxiety, respectively. 

Comparisons of the mean scores of the two groups on the Anxiety 

and Depression subscales revealed similar information. The mean 

Depression score for those with right hemisphere stroke was 5.500 

(s.d.=2.877) and the mean Depression score for those with left 

hemisphere stroke was 6.800 (s.d.=5.493). The difference was not 

statistically significant (t=.66; p=.5l8). 

The mean Anxiety score for those with right hemisphere stroke 

was 3.900 (s.d.=4.149), while that for those with left hemisphere 

stroke was nearly double (6.800; s.d.=6.197). This difference also was 

not statistically significant (t=1.23; p=.237). 
. I , , 

When persons who were taking tricyclic medication were removed 

from the analysis, the correlation coefficients between right hemi-



Table 19. Pearson Correlations Between Skin Conductance data and Nege1ct Data 
for Persons with Right and Left Hemisphere Stroke 

Right Hemisphere Stroke (N=lO) Left Hemisphere Stroke (N=lO) 

Skin Conductance Line Left Right Line Left Right 
Measure Bisection Cancellation cancellation Bisection Cancellation Cancellation 

SCL1R .2924 .3344 .1629 -.0204 .2842 .2728 
P = .206 .172 .326 .478 .213 .223 

SCL1L -.1197 -.2121 -.3565 .0343 -.0060 -.0122 
p= .262 .278 .156 .462 .493 .487 

SCL2R .0685 .1218 -.0706 .0181 .1820 .1746 
p= .425 .369 .423 .480 .307 .315 

SCL2L -.2366 -.2133 -.3545 .0915 -.0733 -.733 
p= .255 .277 .157 .401 .420 .416 

SCRlR -.1713 -.1306 -.1740 -.4797* -.1305 -.1464 
p= .318 .360 .315 .080 .412 .343 

SCRlL -.2007 -.1306 -.1740 -.4797* -.1305 -.1464 
p= .289 .308 .273 .239 .338 .325 

SCR2R -.1809 -.0312 -.1603 .1124 -.2423 -.2497 
p= .308 .329 .303 .379 .250 .243 

SCR2L -.2150 -.2083 -.2383 .0124 -.1996 -.2063 
p= .275 .282 .260 .486 .290 .284 

* p < .10 
~ 
~ 
~ 
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sphere stroke and the left Anxiety and Depression subscales of the SRT 

were stronger. The correlations between right hemisphere stroke and the 

Anxiety and Depression subscales were r = -.4353 (p=.040) and r = . 
-.2348 (p=.182), respectively. 

Comparisons of mean Anxiety and Depression scores for the two 

groups after those being medicated with tricyclic antidepressants were 

deleted showed more di vergence than before those three persons were 

removed from the analysis. The scores of the two groups on the 

Depression scale, 6.800 (s.d.=5.493) for those with left hemisphere 

stroke and 4.7143 (s.d.=2.430) for those with right hemisphere stroke, 

still were not statistically significant (t=1.06; p=.308). However, the 

scores on the Anxiety scale were markedly different. The persons with 

left hemisphere stroke had a mean Anxiety score of 6.800 (s.d.=6.l97), 

while those with right hemisphere stroke had a mean Anxiety score of 

2.2857 (s.d.=1.496). This represents a significant difference between 

the two groups in the expected direction(t=2.2l; p=.05l}. These 

relationships are displayed in Figure 6. 

Relationship Between Expression of Mood/Emotion 
and Passive Behavioral Response 

This link in the conceptual framework was investigated by 

asking the following question: -Is reduced expression of mood and 

emotion associated with a passive behavioral response among persons 

with right hemisphere stroke?- /!In order t~ answer this question, data 

were analyzed for the whole gioup together, and by hemispheric side of 

stroke. 



Right Hemisphere 
Stroke 

Depression 

Anxiety 

Figure 6. Relationships Between Right Hemisphere 
Stroke and Mood/Emotion 
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When data from the whole sample (N=20) were analyzed together, 

the Depression and the Anxiety subsca1es of the SRT had strong positive 

correlations with the entire MMAPS and with one of its subsca1es, 

Avoidance of Responsibility. Those correlations were r = .5850 (p=.003) 

and r = .3939 (p=.043) for the entire MMAPS with the Depression and the 

Anxiety subsca1es, respectively, and r = .7288 (p=.OOl) and r = .5456 

(p=.006) for the Avoidance of Responsibility subscale with the 

Depression and the Anxiety subscales, respectively. The Social 

passivity subsca1e had a respectable correlation with the Depression 

subscale (r=.4365; p=.027), but not with the Anxiety subscale (r=.2427; 

p=.148). The Lack of Involvement subsca1e achieved small negative 

correlations with both the Depression and the Anxiety subscale 

(r=-.1607; p=.249 and r=-.1828; p=.200, respectively). These were in 

the expected negative direction. These data are displayed in Table 20. 

The correlations between the Anxiety and the Depression 

subscales and the MMAPS and its subscales were calculated for each 

group independently. These are markedly different from each other. 

Among those with left hemisphere stroke, the strong positive 

correlations between both the Depression and the Anxiety subsca1es of 

the SRT and the MMAPS and two of its three subscales, Avoidance of 

Responsibility and SOCial Passivity, were maintained. The correlations 

between the Anxiety and the Depression subscales of the SRT and the 

Lack of Involvement s"ubscale of the MMAPS were even weaker, but were 
I 

I 
still negative. The correlations were in general similar in magnitude 



Anxiety 

Depression . 

MMAPS 

Avoidance of 
Responsibility 

Lack of 
Involvement 

Social 
Passivity 

Table 20. Pearson Correlations Between Mood/Emotion and Passive 
Behavioral Response for the Entire Sample 

(N = 20) 

Avoidance of Lack of 
Anxiety Depression MMAPS Responsibility Involvement 

1.000 

.7318 1.000 
p = .001 

.3939 .5850 1.000 
p = .043 .003 

.5456 .7288 .4719* 1.000 
p = .006 .001 .018 

-.1828 -.1607 .3008* .2362 1.000 
p = .220 .249 .099 .158 

.2457 .4365 .5519* .5100 .3267 
p = .148 .0237 .006 .011 .080 

* Corrected Correlation Coefficients 

Social 
passivity 

1.000 

~ 
~ 
U1 
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and direction to the correlations calculated from the data generated by 

the whole group. 

When the correlations between the Anxiety and the Depression 

subscales of the SRT and the MMAPS and all its subscales were calcu-

lated for those with right cerebral hemisphere stroke only, the correl-

ation coefficients were quite different. The correlation coefficients 

for the entire MMAPS with the Anxiety and the Depression subscales of 

the SRT were quite low (r=-.0366; p=.460 and r=.2l8l; p=.273, respec

tively). The correlations between the SRT subscales and the Lack of 

Involvement subsea Ie were considerably higher (r=-.3660; p=.149 and 

r=-.3603; p=.153, respectively), as was the correlation between the 

SOcial Passivity subscale and the Anxiety subsea Ie (r=-.6362; p=.024). 

Five of the eight correlations are in the expected negative direction. 

A summary of these correlations appears in Table 21. The correlation 

coefficients above the diagonal are from those with left hemisphere 

stroke. Correlation coefficients between the two scales which have been 

corrected for attenuation appear in Table 22. 

Relationship of Right Hemisphere Damage to 
Neglect of Extrapersonal Hemisphere 

This link of the conceptual framework was tested by asking, -To 

what extent is stable right hemisphere damage associated with neglect 

of extrapersonal hemispace?- Neglect of extrapersonal hemispace was 

estimated using both a line biaection task and a cancellation task. 
/ 

The correlation coefficient calculated between hemispheric side 

of stroke (right hemisphere stroke was coded -2-, while left hemisphere 



Table 21. Pearson Correlations Between Mood/Emotion and Passive Behavioral 
Response for Those with Left and Right Hemisphere Stroke Separate1y* 

(N = 10) 

Avoidance of Lack of 
Anxiety Depression MMAPS Responsibility Involvement 

Anxiety 1.000 .9257 .5407 .6309 -.1408 
p= .001 .053 .• 025 .349 

Depression .1722 1.000 .7156 .8151 -.1021 
p= .317 .010 .002 .390 

',,-
MMAPS -.0366 .2181 1.000 .7520** .1783** 

p= .460 .273 .006 .311 

Avoidance of .3480 .5953 .0931** 1.000 .2385 
Responsibility 

p= .162 .035 .399 .253 

Lack of -.3606 -.3660 .4993** .2033 1.000 
Involvement 

p= .153 .149 .071 .288 

Social -.6362 -.4101 .2690** -.0257 .8348 
Passivity 

p= .024 .120 .226 .472 .001 

Social 
Passivity 

.5484 

.050 

.6950 

.013 

.6841** 

.015 

.7901 

.003 

.0462 

.450 

1.000 

* Correlations for those with left hemisphere stroke are above diagonal, and those for persons with 
right hemisphere stroke are below the diagonal 

** Corrected correlation coefficients ..... 
~ 
-...J 



Table 22. Pearson Correlations Corrected for Attenuation Betwen Mood/Emotion 
and Pasive Behavioral Response for those with Right 

and Left Hemisphere Stroke separate1y* 
(N = 10) 

Avoidance of Lack of 
Anxiety Depression MMAPS Responsibility Involvement 

Anxiety 1.000 1.000 .6512 .7988 -.1939 

Depression .3025 1.000 .8607 -.1404 .9552 
"-

MMAPS -.0474 .3609 1.000 .3615 1.000 

Avoidance of .4825 1,000 .1588 1.000 .3615 
Responsibility 

Lack of -.4869 -.6312 .6351 .2767 1.000 
Involvement 

Social -.9564 -.7876 .3809 -.0389 1.0000 
passivity 

Social 
Passivity 

.7512 

1.000 

.0761 

1.000 

* Correlations for those with left hemisphere stroke are above the diagonal and those for 
persons with right hemisphere stroke are below the diagonal. 

..... 
~ 
en 
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stroke was coded RlR) and neglect of hemispace as estimated by the line 

bisection task was statistically significant in the expected direction 

(r=.3l77; p=.086). The right hemisphere group did estimate the midpoint 

of the line to the right of the true rrddpoint, whereas those with left 

hemisphere stroke tended to estimate the midpoint to the left of the 

true midpoint. The mean line bisection score for those with left 

hemisphere stroke was 93.2 ImTl (s.d.=12.38l), while those with right 

hemisphere stroke had a mean score of 103.4 ImTl (s.d.=19.0l7). This 

difference was not statistically significant (t=-1.42; p=.176). 

The correlation coefficients between hemispheric side of stroke 

and the two halves of the cancellation task were not statistically 

significant. The correlation between hemispheric side of stroke and the 

left half of the cancellation task was r=.226l (=.169). The correlation 

coefficient between hemispheric side of stroke and the right side of 

the cancellation task was, as expected, very low (r=-.06ll; p=.399). 

inspection of mean scores achieved bY,both groups in both halves of the 

cancellation tasks reveal similar information. Persons with right 

hemisphere stroke failed to mark more stimuli in the left half of the 

cancellation task (mean errors=6.300; s.d.=12.446) than did those with 

left hemisphere stroke (mean errors=2.000; s.d.=5.98l). This difference 

was not statistically significant (t=-.98; p=.343). The mean error 

rates for the two groups on the right half of the cancellation task 

were similar (mean errors=2.890; s.d.=8.l62 and mean errors=2.000; 
I 

. I d' h' s.d.=5.3l2 for persons wlth left an rlght e~sphere stroke, respect-

ively). A diagram of the relationships between right hemisphere stroke 
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and the estimates of neglect of extrapersonal hemispace appears in 

Figure 7. 

Relationship of Neglect of Extrapersonal Hemispace 
to passive Behavioral Response 

This portion of the conceptual framework was investigated by 

asking, -Is neglect of extrapersonal hemispace associated with a 

passive behavioral response pattern?n These data were analyzed both for 

the group as a whole, and by hemispheric side of stroke. A summary of 

the correlation coefficients appears in Table 23. 

Data From the Entire sample. Neglect of extrapersonal hemispace 

as estimated by the Line Bisection task was positively associated with 

one of the three MMAPS, Avoidance of Responsibility (r=.3428; p=.069), 

when data from the whole sample (N=20) were analyzed together. The 

other two subscales, Lack of Involvement and Social Passivity, had 

small neg~tive correlations, r=-.0922 (p=.350) and r=-.1397 (p=.279), 

respectively with the Line Bisection data. The entire scale (MMAPS) had 

a small positive correlation with the Line Bisection data (r=.1567; 

p=.255). The two halves of the cancellation Task achieved statistically 

significant correlations with the Social Passivity subscale of the 

MMAPS (r=-.3724; p=.052 and r=-.3793; p=.050 for the left and the right 

halves of the cancellation Tasks, respectively). statistically non-

significant negative correlations resulted from calculations between 

the two halves of the cancellation tasks and the entire MMAPS scale 

(r=-.1642; p=.244 and r=-.0966, p=.343 for the left and right halves 

respectively). Similar small correlations were achieved between the 



Line Bisection 

Right Hemisphere------....... ----- Left cancellation 
Stroke 

Right cancellation 

Figure 7. Relationship of Right Hemisphere Stroke to 
Extrapersonal Visual Hemispace 

,. 
/ 
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Table 23. Pearson Correlation Coefficients Between Neglect Data and passive 
Behavioral Response Data for the Entire Sample and by 

Hemispheric Side of Stroke 

Avoidance of Lack of Social 
Unit of Analysis Neglect Variable mAPS Responsibility Involvement Passivity 

Entire Sample Line Bisection .1567 .3428* -.0922 -.1397 
(N = 20) p = .255 .069 .350 .279 

Left cancellation -.1643 .• 0470 -.2618 -.3734* 
.244 .42 .132 .052 

Right cancellation -.0966 .0880 -.1087 -.3793* 
........ .343 .356 .324 .050 " ., 

Right Hemisphere Line Bisection .1144 .4709* -.3612 -.4447* 
Stroke .376 .085 .153 .099 
(N = 10) 

Left cancellation -.0151 .2651 -.3684 -.3470 
.483 .230 .147 .163 

Right cancellation .2890 .5305* -.1323 -.2479 
.209 .057 .358 .245 

Left Hemisphere Line Bisection .4475* .4373 .2987 .2790 
Stroke .097 .103 .201 .218 
(N = 10) 

Left cancellation -.3092 -.1899 -.1116 -.4676* 
.192 .300 .379 .086 

Right cancellation -.3077 -.1881 -.1069 -.4703* 
.194 .301 .384 .085 

~ 
Ul 

* P < .10 to.) 
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Lack of Involvement subscale and the two halves of the cancellation 

task (r=-.26l8; p=.132 and r=.1087; p=.324 respectively for the left 

and the right halves of the cancellation task). 

Data From Persons with Right Hemisphere Stroke. Data from those 

with right herrdsphere stroke generated correlation coefficients which 

differed in some respects from those of the whole group. The Line 

Bisection task achieved respectable correlations with all three of the 

MMAPS subscales, though not with the scale as a whole (r=.1144; 

p=.376). The association between the Avoidance of Responsibility sub

scale and the Line Bisection task was strong and positive, as expected 

(r=.4709; p=.085). The association between the Line Bisection task and 

the Lack of Involvement and the Social Passivity subscale was negative, 

however (r=-.36l2; p=.153 and r=-.4447, p=.99, respectively). The data 

from the two halves of the cancellation Task in association with the 

data from the MMAPS and its subscales was similar to that of the Line 

Bisection Task. The right half of the cancellation Task had a modest 

association with the entire MMAPS (r=.2890; p=.209), but had a strong 

positive correlation with the Avoidance of Responsibility subscale 

(r=.5305; p=.057). The left half of the cancellation task, as expected, 

was weakly associated with the whole scale (r=.015l; p=.482) and was 

modestly associated with the Avoidance of Responsibility subscale 

(r=.265l, p=.230). It did have stronger, but negative correlations with 

both the Lack of Involvement an,d the Social passivity subscales. Those 
I 

I 

correlation coefficients were r = -.3470 (p=.163) and r = -.3684 

(p=.147) for the SOcial Passivity and the Lack of Involvement sub-
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scales, respectively. The data from the right half of the cancellation 

Task and the data from the MMAPS as a whole, the data from the Lack of 

Involvement ~d that from the Social passivity subscales had modest to 

weak correlations for the three subscales; r=.2890 (p=.209), r = -.1321 

(p=.358), and r = .2479 (p=.245) respectively for the correlations 

between the cancellation task and the entire MMAPS and two of the three 

subscales. The right half of the cancellation Task and the Avoidance of 

Responsibility subscale enjoy a strong, positive association (r=.5305, 

p=.057). 

Data From Persons with Left Hemisphere Stroke. The data from 

those with left hemisphere stroke differ in two ways from the data 

generated by those with right hemisphere stroke. These are the patterns 

of the signs of the correlation coefficients and differences in the 

magnitude of some of the correlation coefficients. The Line Bisection 

task has moderate positive correlations with the entire MMAPS (r=.4475; 

p=.097), and all its subscales. These correlation coefficients are r = 

.4373 (p=.103), r = .2987 (p=.20l), and r = .2790 (p=.2l8) for 

Avoidance of Responsibility, Lack of Involvement, and SOcial passivity, 

respe~tively. The correlation coefficients between the MMAPS with its 

three subs cales and both halves of the cancellation task area were 

consistently negative, ranging from r = -.1069 (p=.384) for the 

correlation between the right half to the cancellation Task and the 

lack of Involvement subscale to/'r = -.4703 (p=.085) for the correlation 
/ 

between the right half of /the cancellation task and the Social 

Passivity subscale. 
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Persons with right hemisphere stroke generally scored lower on 

the MMAPS and, the MMAPS subscale than did those persons with left 

hemisphere stroke. These differences in scores are very small and are 

not statistically significant. Elimination of those persons being 

medicated with tricyclic antidepressants from the data analysis did not 

alter the pattern. These data are displayed in Table 24. 

Correlation coefficients between hemispheric side of stroke and 

the MMAPS and MMAPS subscales, because of the propensity of those with 

left hemisphere stroke to score higher on that questionnaire than did 

those with right hemisphere stroke, were generally negative in direc-

tion, rather than in the predicted positive direction. Additionally 

these correlation coefficients were small, and not statistically signif-

icant. The correlations between right hemisphere stroke and the MMAPS 

with its subscales, together with the levels of significance, are as 

follows: 

MMAPS 

Avoidance of Responsibility 

Lack of Involvement 

Social Passivity 

Summary 

-.1925 

-.2097 

.0611 

-.2309 

p = .208 

p = .187 

p = .399 

p = .169 

This section will provide a swmnary of the findings of the 
/1 

study. The reader is directed/to preceding sections for details of the 

findings. 



Table 24. 

Group Variable 

Entire Sample MMAPS 
(N=20) 

Avoidance of 
Responsibility 

"-
"- Lack of "-

Involvement 

SOcial Passivity 

Sample after MMAPS 
deletion of 
those Avoidance of 
medicated Responsibility 
with 
tricyclics Lack of 
(N=17) Involvement 

Social passivity 

Comparison of MMAPS and MMAPS Subscales by 
Hemispheric Side of Stroke 

Right Hemisphere Left Hemisphere 

Mean s.d. Mean s.d. 

32.500 6.884 35.600 9.559 

16.600 5.125 18.800 5.673 

9.000 2.404 8.700 2.751 

6.900 2.025 8.100 3.178 

32.00 8.165 35.600 9.595 

15.2857 4.231 18.800 5.673 

9.1429 2.545 8.700 2.751 

7.5714 1.902 8.100 3.178 

t 

.83 

.91 

-.26 

1.10 

.83 

1.46 

-.34 

.43 

p 

.418 

.375 

.798 

.330 

.419 

.164 

.738 

.675 

.... 
Con 
0'1 
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sample Characteristics 

A sample of 20 persons (10 with a single right hemisphere 

stroke and 10 with a single left hemisphere stroke) was drawn from the 

stroke population of health care agencies in two southwestern United 

states cities. The 13 men and seven women in the sample were evenly 

distr ibuted between the two groups. The mean age of the sample was 

66.25 years. There was no significant difference between the two 

subgroups in terms of age (t=-.17; p=.866). Most people in the sample 

had completed high school. 

Characteristics of the stroke itself were similar for the two 

groups. Most persons had suffered their stroke more than a year prior 

to data collection (mean time since stroke was 59.5 weeks). There was 

not significant difference (t=.32; p=.754) between the two groups. The 

mean number of cerebral lobes was identical for the two groups (1.8), 

and the pattern of involvement was quite similar also. 

Sensorimotor testing of the two groups demonstrated greater 

weakness contralateral to the stroke (p<.05) than ipsilateral to the 

stroke as was expected. The group with left hemisphere stroke were 

somewhat stronger in the unaffected hand and arm (biceps) than were 

those with right hemisphere stroke (p=.08l). 

Persons with left hemisphere stroke made more errors in lan

guage and arithmetical function.· These differences, though nonsignifi-

cant, were expected. 
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Variables Extraneous to the Study 

Three variables, extraneous to the study, were evaluated for 

possible impact on the study. Two of the variables, the city of data 

collection and the collection of some data in the home were environ

mental in nature. The other, the amount of help a subject needed with 

the questionnaire was procedural. 

No differences existed in the skin conductance data (those data 

most vulnerable to impact by difference in data collection site) 

between the two cities (p=.143 to p=.853). The only differences which 

existed between the data collected in the two cities were that those in 

the smaller city were ~omewhat more impaired neurologically than those 

in the larger city (p<.IO), that those in the larger city tended to 

score higher on the Lack of Involvement subscale of the MMAPS (p=.022), 

and that only those in the smaller city were being treated with 

coumadin. 

The other environmental variable, collection of some data in 

the home, was found to have a significant correlation with gender 

(p=.0181): more women (S) than men (3) had some data collected in the 

home •. There was a small difference between the two groups on one of the 

SCRs (p=.099). The most impressive difference was that those who had 

same data collected in the home scored lower on the SOcial Passivity 

subscale of the MMAPS than did those who had all data collected at a 

data collection site (p=.OOI). /There were no differences in the SRT or 

any of its subsca1es. 
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Four methods of questionnaire administration were used during 

data collection: no help fran the researcher, clarification of some 

items, questionnaire read to the subject, and frequent reorientation to 

the format of the questionnaire. There were no differences on the MMAPS 

or any of the subscales among the four methods of questionnaire 

administration or on the SRT as a whole or the Anxiety subscale. There 

was a difference, however, between two of the methods of questionnaire 

administration on the Depression subscale. Those who had questions read 

to them reported being less depressed, while those who asked for 

clarification of items reported being more depressed than the group as 

a whole (p=.09l). 

Findings of the Study 

Right hemisphere stroke was found to be positively associated 

with skin conductance data, rather than negatively associated as 

anticipated. These correlations were significant (p<.lO) for data from 

the left hand only. Comparisons of skin conductance data for the hands 

ipsilateral and contralateral to the stroke revealed that those with 

right hemisphere stroke had higher skin conductance in every instance. 

These t-values did not achieve statistical significance, however. 

Skin conductances, the estimate of attention, were found to be 

positively associated with estimates of passive behavioral response, 

both for the sample as a whole, and for those with right hemisphere 

stroke. The correlations are .. in general quite low for the group as a 

whole, with only two achieving statistical significance (between the 

second SCR on the right and the MMAPS as a whole and the Social 
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passivity subscale). The correlation coefficients between the skin 

conductance data and the MMAPS data from those with right hemisphere 

stroke were in general larger than those for the whole group, though 

none achieved statistical significance. These data were quite different 

from those generated by persons with left hemisphere stroke. Those 

persons generated data which generally had negative correlations with 

the data from the MMAPS, except for the SOcial Passivity scale which 

was positively associated with most skin conductance data. The 

correlations were generally smaller than those with right hemisphere 

stroke with one exception, the correlation between the second SCR on 

the right hand and the SOcial Passivity scale. 

The hypothesized negative correlation between neglect of 

extrapersonal hemispace and attention as estimated by skin conductance 

data did not exist for the entire sample of stroke victims. Although 

many of the correlations between skin conductance data and the Line 

Bisection task were in the expected ,negative direction, none achieved 

statistical significance. One of the correlations between the 

cancellation task and seL was significant, but was in the positive 

direction. 

Weak negative correlations (r=-.2784; p=.ll7 and r=-.1544; 

p=.258) were found' to exist between right hemisphere stroke and the 

Depression and Anxiety subscales respectively of the SRT. Elimination 

of those who were being medicated with tricyclic antidepressants (all 

of whom had right hemisphere stroke) improved the correlation between 

right hemisphere stroke and the Anxiety scale (r=-.4353, p=.040) but 
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not the correlation between right hemisphere stroke and the Depression 

scale (r=-.2348; p=.182). These correlations were in the predicted 

negative direction. 

The relationships between expression of mood/emotion and 

passive behavioral response were different for those with right 

hemisphere stroke and left hemisphere stroke. Analysis of the data from 

those with right hemisphere stroke revealed the expected negative 

correlations between two of the MMAPS subscales, Lack of Involvement 

and Social Passivity, and the estimates of mood/emotion, Anxiety and 

Depression. For this group, the Avoidance of Responsibility subsea Ie 

had a strong positive correlation with the Depression scale, but not 

with the Anxiety scale. Those with left hemisphere stroke also gener-

ated strong positive correlation between Avoidance of Responsibility 

and Depression. On the other hand, correlations between Lack of 

Involvement and Anxiety and Depression were trivial, while the correla-

tions between Social passivity and Anxiety and Depression were strong 

and positive. 

Right hemisphere stroke had a strong positive correlation 

(r=.3+77; p=.086) with one estimate of neglect, Line Bisection, but net 

with the other, the cancellation task. The correlation with the left 

half of the cancellation task was positive as expected, but was not of 

sufficient magnitude to achieve statistical significance. As expected 

the right half of the cancellation task has a very small, negative 
I 

correlation with right hemisph~re stroke. 
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Neglect of extrapersonal hemispace, estimated by the Line 

Bisection and cancellation tasks, was positively correlated with 

passive behavioral response as estimated by Avoidance of Responsibility 

but was negatively correlated with the other two subs cales among those 

with right hemisphere stroke. As expected, persons with left hemisphere 

stroke generated data which resulted in positive correlations between 

Line Bisection and the MMAPS and its subscales. 

No statistically significant relationships existed between 

right hemisphere stroke and passive behavioral response. The largest of 

the correlations were in the negative, rather than positive, direction. 

I 
! 



CHAPTER 5 

DISCUSSION 

This chapter presents the interpretations of the data, a 

swranary of methodological issues, and the conclusions of the study. 

Implications of the research for nursing and recommendations for 

further research are included. 

This chapter is introduced by a swnmary of the statistically 

significant findings of the study. Values predicted by the conceptual 

model as well as those not predicted by the model will be presented. 

These data are displayed in Table 25. Specific discussion of demo

graphic findings and of the findings related to the research questions 

follows. 

The conceptual model was specified for those with right 

hemisphere stroke only, therefore predicted correlations for the entire 

group include only the direct links with side of stroke. Side of stroke 

(right. hemisphere = 2, left hemisphere = 1) had a significant (p<.lO) 

negative correlation with the Anxiety subsca1e of the S}"Illptom Rating 

Test (SRT) and a positive correlation with the line bisection task as 

predicted. In addition, as theoretically predicted, there was a 

positive correlation between the Avoidance of Responsibility subscale 

of the Modified Mays' Activity~aSsivity (MMAPS) and the line bisection 

task. 
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Table 25. Summary of statistically Significant Predicted and Non-Predicted 
Pearson,Correlation Coefficients Among Variables in the 
Conceptual Framework for the Entire sample (N=20) and 

for Each Subgroup 

Predictable vatu. HaD-l'red1cted YalueII 

Gcoup variable Variable r p variable variable r p Predlctlan 

'1'otal -Side Stroke Anxiety -.4353 .040 -Side Stroke SCLlL .4412 .023 Negative 
Group -Side Stroke Line Bisection .3177 .068 -Side Stroke SCL2L .3980 .041 Negative 
(1"20) Avoidance of Line Bisection .3428 .069 -Side Stroke sauL .3131 .089 Negative 

ResponIJib1l1ty -Side Stroke SCR2L .3111 .091 Negative 
Avoidance of Aruliety .st56 .006 Negative 
Responsibility 

Social {A!ft cancellAtion .3734 .052 n.8. 
-', Social Right cancellation .3793 .052 l'08itive -, SOCial SCR2R .4504 .023 Negative 

tIW'S SCR2R .3555 .062 Negative 
{A!ft cancellation SCLlR .3267 .OS4 n._. 

Right social Lac:t of .8348 .001 ~ 8CRlL .418C .n4 Hegative 
ltIlaisp.re Involvaent 
Stroke esocial Anldety -.6362 .024 -Avoidance of Dept_ion .5953 .035 Hegati". 
("'10) Responsibility 

-Line Billection Avoidance of .4709 .085 -Avoidance of Right cancellation .5305 .057 n ••• 
ReIIponaibUity Responsibility 

.099 PoIIitlve -Social Line Bl8ecI:ion -.un 

{A!ft SCRlR Line Bisection -.4794 .080 SCR2R SOCial .5861 .037 Negative 
Htai~re SOCial Depression .6950 .013 
Stroke Avoidance of Deptesaion .8151 .002 
(1"10) ReBponaiblUty 

Avoidance of SOCial .7901 .003 
RespansiblUty 

SOCial Anxiety .st84 .050 

- Linn in C'Ionc&ptual PrllllNOrk 
II ••• OancIptuBl f[~[k II1II8 drafted for t:t... with right '-18phere .troke only 

I-' 
C7\ 
~ 
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several correlations achieved significance which were not 

predicted. Side of stroke correlated positively, rather than negatively 

as predicted, with all skin conductance data on the left. Other non

predicted correlations included the relationship between Avoidance of 

Responsibility (MMAPS) and the Anxiety subsca1e of SRT, the Social 

Passivity subsca1e of MMAPS and both halves of the cancellation task, 

the second skin conductance response (SCR) on the right and both the 

SOCial passivity subsca1e and the entire MMAPS, and the first skin 

conductance level (SCL) on the right and the left half of the cance11a-

tion task. The unexpected right hand skin conductance findings from the 

whole group are likely due in large measure to the contribution of 

persons with left hemisphere stroke. 

Statistically significant findings for the right hemisphere 

only are based on data from only the 10 persons with right hemisphere 

stroke. The significant correlations are therefore larger than for 

those of the whole group. As predicted, there was a negative 

correlation between SOCial passivity and Anxiety, and a positive 

relationship between Avoidance of Responsibility and neglect as 

estimated by the Line Bisection task. Also, the Social Passivity and 

the lack of Involvement subscales enjoyed a strong positive 

correlation. Again, there were several significant correlations not 

predicted by the model. The first SCR on the left correlated 

positively, rather than negatively, with the MMAPS. Avoidance of 
I , 

Responsibility correlated positively, rather than negatively, with 

Depression, and there was an unexpected significant correlation between 
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Avoidance of Responsibility and the right half of the the cancellation 

task. In addition, there was a negative, rather than a positive, 

correlation between the Line Bisection task and Social Passivity • . 
Those with left hemisphere stroke generated data which in 

general would have been predicted by a model specified for them. The 

first SCR on the right and Line Bisection had a negative correlation, 

while those between Avoidance of Responsibility and Depression and 

between Social Passivity and AnXiety were positive. There was an 

expected substantial positive correlation between Social Passivity and 

Avoidance of Responsibility. As indicated in the discussion for the 

total sample, there was an unexpected positive correlation between the 

second SCR on the right and Social Passivity. 

Interpretation of the Findings 

Findings related to the characteristics of the sample and the 

individual research questions are discussed in this section. 

Findings Related to sample Characteristics 

Demographic. The study sample included 10 persons with left 

hemisphere stroke and 10 persons with right hemisphere stroke. The 

small size of the sample is due to the difficulty encountered in ident-

ifying a pool of potential subjects without confounding pathophysiolog-

ical conditions and in recruiting people with neurological impairment 

to participate in a study outside the home. The small size of the 
/ 

sample restricts inferences d/awn from the findings as well as stat is-

tical assessments made. 
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The sample comprised 13 men and seven women. Sixty-five percent 

of the sample were male. This sample had a somewhat higher proportion 

of men than either the chart review for this study would have predicted .. 

(61%) or than would have been predicted by the National Survey of 

Stroke (1976-1977 data) (Robins & Baum, 1981). The data from this study 

reflect more nearly the statistics from the Pilot Stroke Data Bank 

(Kunitz, Gross, Heyman, et al., 198·4). The greater similarity of 

gender distribution in this study sample to that reported by Kunitz and 

her colleagues may reflect the predominantly white population of the 

geographical area of data collection (and therefore of the sample) and 

the fact that this excluded persons with hemorrhagic stroke. 

The average age of this sample (mean = 66.25 years; s.d. = 
11.332; median = 67.5 years) is similar to the age of persons with 

stroke whose medical records were reviewed for possible inclusion in 

the pool of potential subjects (mean age = 65.47 years; s.d. = 16.43 

years; median = 68 years). The med~an age of both groups (the study 

sample and those reviewed for possible inclusion) is younger than that 

reported in the National Survey of Stroke (median age = 71 years for 

men apd 74 years for women) (Walker, Robins & Weinfield, 1981), but is 

somewhat older than that reported by Kunitz, et ale (1984) from the 

Pilot Stroke Data Bank (median age = 65 years). The Pilot Stroke Data 

Bank included only persons between the ages of 20 and 79 years, 

however. These data all are quite different from those reported by Hom 

and Reitan (1982) for their subgroup of persons with cerebrovascular 

disease (mean age = 48.6 years and 46.60 years for those with right and 
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left hemisphere disease respectively). The reason for this difference 

is not clear. 

This sample was, on the whole, fairly well educated. The mean 

years of formal education for the entire sample was 11.46 years (s.d. = 

3.288). This is similar to the educational level reported by Hom and 

Reitan (1982). 

Clinical Characteristics. This section wi 11 include a 

discussion of the characteristics of the stroke itself. In addition, a 

discussion of the sensory and motor characteristics of the two groups 

will be provided. 

The distribution of infarcted brain tissue was similar for the 

two groups; the absoll1te frequency with which each lobe was involved 

was similar for the two groups, with the exception that the only two 

persons with occipital lobe involvement had left hemisphere stroke. 

Generalizations form that finding would be tenuous since the sample 

size was small, and since one of the two had occipital infarction only 

while the other had a large stroke extending into all lobes. Inspection 

of Figure 2 reveals that left hemisphere strokes tended to extend 

dorsa~ly more than did right hemisphere strokes. The implications of 

this asymmetry for this study are not clear. The areas of increased 

involvement in the left hemisphere are known to subserve language and 

visual functions primarily (Brodal, 1981). 

An accurate estimate ,pf the volume of the infarction was 
, 

unfortunately not available in this study. Correlations between the 

size of the lesion and the variables in the conceptual framework might 



169 

have proved interesting. Kertesz and DobrowOlski (1981) did not find, 

however, that lesion size had a significant correlation with neglect as 

estimated with a line bisection task (r=.253; p=.117; N=24). 
---.~ 

Sensorimotor function of the two groups was compared. one test 

of muscle strength and three tests of sensory function were 

administered. 

Motor strength of four muscle groups was assessed bilaterally 

using a 0-5 scale (0=f1accid; 5=norma1 strength). As expected, both 

groups were significantly weaker on the side contralateral to the 

stroke (p=.017 to p=.002). The two groups were then compared on the 

basis of strength in ipsilateral and contralateral muscle groups. An 

unexpected finding was that those with right hemisphere stroke were 

weaker in the arm and hand ipsilateral to the stroke (the -normal- arm) 

than were those with left hemisphere stroke. This difference achieved 

statistical significance for ipsilateral finger flexors and biceps 

(p=.08l). This finding was consistent with the findings of Hom and 

Reitan (1982) who used a hand dynamaneter to assess hand strength. The 

data from this study did not show, as did Hom's and Reitan's (1982), 

that those with right hemisphere stroke also were more impaired on the 

side contralateral to the stroke (although the difference between the 

two groups was less dramatic than for ipsilateral muscle strength). In 

this study, strength in the arm and hand contralateral to the stroke 
, 

was very similar for the two ~roups. Several potential explanations 

exist for the differences in/ the findings of the two studies. The 

method of assessing strength used by Hom and Reitan (1982) is more 
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accurate, and represents ratio scale measurement. The sample size used 

by Ham and Reitan (1982) was 2.5 times the size of the sample used in 

this study. The combination of a younger group and a bigger sample may 

have been sufficient to create the differences. 

Three tests of bilateral sensory function, Tactile, Finger Tip 

Number writing, and Finger Identification (Finger Agnosia) were done. 

There were no significant differences between the groups on the Tactile 

measures, however all but one person with right hemisphere stroke made 

errors, while only half of the group with left hemisphere stroke made 

errors. In addition, persons with right hemisphere stroke made more 

errors on each measure· than did those with left hemisphere stroke and 

were more variable. The right hemisphere group was significantly 

(t=-2.03; p=.073) more impaired on the side contralateral to the stroke 

in the Finger identification task. There was no significant difference 

between the two groups (t=-l. 67 ; p= .120) on the Finger Tip Number 

Writing task. 

The expectation was that there would be no significant 

differences between the groups on either motor or sensory function. 

Persons in this sample with right hemisphere stroke were more impaired 

than were persons with left hemisphere stroke. one possible explanation 

of this might be that person with left hemisphere stroke having similar 

sensorimotor involvement might also have a significant aphasia, and 

therefore self-select out of ,the sample (or were se~ected out by a 

significant other). In support of this argwnent, persons with right 

hemisphere stroke had more impaired sensory function contralateral to 



the lesion than did those with left hemisphere stroke. 

consistent with Hom and Reitan's (1982) Finger Agnosia 
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This is 

(Finger 

Identification) data, but not with their Finger Tip Number Writing 

data. This study found no significant differences between the two 

groups on ipsilateral sensory function, while Hom and Reitan did. 

However, the greater impairment of ipsilateral strength of those with 

right hemisphere stroke would seem to be evidence against that 

argument. Differences in sample size and sample age may have played a 

role in the differences in findings of the two studies. In addition, 

heterogeneity of disease process and chronicity of disease were not 

reported in the Hom and Reitan (1982) study, and may possibly have been 

different for the two studies, providing other variables which may have 

impacted on the findings. 

Hom and Reitan (1982) hypothesized, on the basis of their 

findings, that the right hemisphere might have a dominant role in 

sensorimotor processes. This author suggests that the differences in 

sensory data between the two groups might be due in part to failure of 

attention. In order for the sensory data to be valid, the subject must 

pay attention to the task. It was noted during data collection for this 

study that several subjects seemed to ·wool-gather- during sensory 

testing, and had to be recalled to the task verbally, sometimes with a 

warning before every stimulus. This would be consistent with the 

theoretical stance that those,' with right hemisphere damage may have 

failure of attention. 
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Findings Related to Research Questions 

-Is stable right hemisphere damage associated with reduced 

attention?- Right hemisphere stroke was positively associated, rather 

than negatively associated as predicted, with all sets of skin 

conductance date except one, the second skin conductance response on 

the right. Only the data from the left hand achieved statistical 

significance. The pattern of these data (skin conductances from persons 

with right hemisphere damage being larger) is similar to Holloway and 

Parsons (1969) data, but does not replicate the data of Heilman, et ale 

(1978) or Morrow, et ale (1980). 

Holloway and Parsons (1969) postulated larger lesions among 

their subjects with right hemisphere damage to account for this 

difference. Although estimates of the volume of brain tissue involved 

in the stroke were not available in this study, the average number of 

cerebral lobes involved was the same for both groups. 

The alternative argument ,that perhaps persons with left 

hemisphere stroke were more impaired neurologically, and thus had lower 

skin conductances is not borne out by the data. One would intuitively 

expect, therefore, that skin conductances among those with right 

hemisphere stroke would be lower, not higher than those with left 

hemisphere stroke. 

Mean skin conductances on the hand ipsilateral to the stroke 

were lower in each instance,' 'than on the hand contralateral to the 

stroke. These findings also are consistent with the findings of 
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Holloway and Parsons (1969). Heilman, et al. (1978) and Morrow, et al. 

(1980) did not collect bilateral skin conductance data. 

Wang (1964) and his colleagues identified both excitatory and 

inhibitory ·sweat centers· as measured by electrodermal activity in the 

brains of cats. The five ·excitatory sweat centers· were thought to be 

located in the lateral reticular formation, the hypothalamus, the 

dorsal thalamus, the dorsolateral aspect of the cerebral cortex, and 

the medial wall (rostral to the genu of the corpus callusum). ·Inhibit

ory centers· were located in the anterior lobe of the cerebellum, in 

frontal cortex, the caudate nucleus, the ventromedial reticular forma-

tion, and in the hippocampus. Stimulation of these inhibitory centers 

resulted in lowered skin potentials. Lacroix and Comper (1979) noted 

that ·excitatory centers· appeared to have bilateral influence, while 

-inhibitory centers· appeared to have contralateral influence only. 

Their argument is based in part on their findings that skin conduct

ances are diminished on the hand <?pposite an activated hemisphere 

among normal subjects. This concept of contralateral inhibition would 

explain the findings of Holloway and Parsons (1969) and of this study 

that skin conductance was higher in the hand opposite to the stroke. 

A clear explanation for higher skin conductances among those 

with right hemisphere stroke is not apparent. Functions of the right 

hemisphere, except for appreciation of spatial relationships have not 

been clearly established. Ri~ht hemisphere mechanisms for attention 
/ 

have been postulated (Heilman, et al. 1978; Mesulam, 1985), but have 

not been clearly demonstrated, and underlying neural mechanisms have 
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yet to be demonstrated. More recently, a right hemisphere dominance for 

bilateral sensory function has been postulated (Hom & Reitan, 1982). 

Again, underlying neural mechanisms have not been demonstrated. In 

addition, the neural pathways subserving electrodermal activity have 

not been demonstrated conclusively. If, however, right hemisphere is 

dominant for attention bilaterally, a lesion such as frontal lobe 

stroke may interfere. with inhibitory fibers innervating sweat glands 

more than excitatory fibers, thus allowing greater skin conductances 

bilaterally among those with right hemisphere dysfunction. Wang (1964) 

has indicated that inhibitory fibers are more widespread than 

excitatory fibers, thus a lesion would be more likely to impinge on 

them. selective stimulation of sensorimotor cortex with its postulated 

excitatory ·sweat centers· (Wang, 1964) as Heilman, et ale (1978) did 

by using painful stimuli on the arm contralateral to the normal 

cerebral hemisphere might result in heightened bilateral electrodermal 

activity when right hemisphere was stimulated if right hemisphere does 

indeed mediate attention bilaterally. 

Selective stimulation of right hemisphere mechanisms for 

expressing emotion as may have been done by Morrow, et ale (1980) and 

Zocco10tti, SCabini and Violani (1982) may have resulted in higher skin 

conductances among those with left hemisphere dysfunction. As Morrow, 

et a1. (1980) indicated, inspection of bilateral electrodermal measures 

in brain-impaired san'lples may:.reconcile the findings of Holloway and 
, 

Parsons (1969) and this study with the findings of Heilman, et ale 

(1978) and of Morrow, et a1. (1980). 
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-Is diminished attention associated with passive behavioral 

response?- The Pearson correlation coefficients between the skin 

conductance data and the MMAPS and its subscales were all positive, 

ri'ither than negative as predicted. None achieved the present alpha 

level, though one (SCRlL - MMAPS) approached it (r=.4184; p=.114). This 

may have been due to the small sample size, and the marginal 

internal consistency of the M-1APS. 

Persons with right hemisphere stroke had been expected to 

score higher on the MMAPS than did those with left hemisphere stroke. 

This was not the case, the Point Biserial correlations between side of 

stroke and the MMAPS and its subscales all being nonsignificant and 

negative. Bear and Fedio (1977) found that persons with right 

hemisphere dysfunction tended to -polish- their image rather than 

-tarnish- it as did persons with left hemisphere dysfunction, and rated 

themselves as less dependent than did their caretaker raters. This 

phenomenon may have accounted for the unexpected sign of the 

correlation coefficients. A larger sample might enhance the magnitude 

of the correlation coefficients, however the differences between the 

means of the two groups are trivial. 

Empirical testing of the -attention-passivity- link of the 

conceptual model for persons with right hemisphere dysfunction resulted 

in non-significant findings which were, in addition, the reverse of the 

pattern predicted. This piece/of the model is probably incomplete due ,.. 
I 

to lack of knowledge about the neural mechanisms involved. A larger 

sample might enhance the magnitude of the correlation coefficients, and 
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in addition, might allow assessment of the effect of involvement of a 

single hemispheric lobe or 'combination of lobes by the stroke on the 

skin conductance data. 

-To what extent is stable right hemisphere damage associated 

with neglect of extrapersonal hemispace?· Right hemisphere stroke was 

positively associated with neglect of left hemispace (r=.3177: p:.086) 

as estimated by the line bisection task. This was an expected finding; 

a large body of clinical data predicted that this would be the case 

(Albert, 1973: critchley, 1966; Heilman, 1979; Jackson, 1876). There 

was a non-significant positive correlation between side of stroke and 

the left half of the cancellation (r=.2261; p=.169). The fact that one 

measure of neglect was associated as expected with hemispheric side of 

stroke and the other not may be a reflection of small sample size and 

the relatively small nwnber of persons with obvious neglect. In 

addition, this may reflect a difference in the kind of task set to the 

subjects, and differences in strategies needed to complete the two 

tasks. 

-Is diminished attention associated with neglect of extra;;>er

sonal hemispace?· The correlation coefficients between the s~in conduc

tance data and the neglect data were largely in the expected negative 

direction, although none were significant. It seems inappropriate to 

derive any meaning from these data in view of the small, often trivial, 

correlations. one must concillde, therefore, that the model is not , 
i 

accurately specified. In addition, small sample size may have inter

fered with obtaining stable data. Heilman, et ale (1978) found compara-



177 

tively high skin resistances (low conductances) and small (or no) skin 

resistance responses among a sample of persons with neglect of visual 

hemispace. Testing only a semple of persons with neglect, as did 

Heilman, et al. (1978) might have yielded different results. This 

researcher was not impressed with the difficulty in eliciting SCRs to 

deep breath when collecting data from the one subject with flagrant 

neglect. 

-Is stable right hemisphere damage associated with reduced 

exPression of mood and emotional states, specifically anxiety and 

depression?- Among persons in this sample who were not being medicated 

with tricyclic antidepressants, those with right hemisphere stroke 

reported less anxiety than did those with left hemisphere stroke. 

Correlations between side of stroke and the Anxiety subscale of the SRT 

was t = .4353, P = .040. This is consistent with the findings of Perini 

and Mendius (1984) who found that those with right hemisphere 

dysfunction were less anxious (P<.05). 

Although persons with right hemisphere stroke had been expected 

to be significantly (p<.lO) less depressed than those with left 

hemisphere stroke, that correlation was not significant (r=-.2348; 

p=.182), although it was in the expected direction. A larger sample 

might have generated a more substantial correlation coefficient. 

Research indicates that persons with right hemisphere dysfunction do 

report themselves as being less depressed (Bear & Fedio, 1977; Robinson 

& Price, 1977). Robinson and Price reported also that persons with 
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right hemisphere stroke were less depressed than persons with left 

herrdsphere stroke on professional assessment as well as by self-report. 

-Is reduced exPression of mood/emotion associated with a 
I 

passive behavioral response?- Persons with both right and left 

herrdsphere stroke tended to respond sirrdlarly to the Depression 

subscale of the SRT and the Avoidance of Responsibility subscale of the 

MMAPS (r=.5953; p=.035 and r=.815l; p=.002, respectively). There is 

some similarity between the items of these two scales which would 

account for this response. Mays (1973) did not include an estimate of 

depression in the psychometric battery administered concurrently with 

the MAPS to his sample, therefore an estimate' of the relationship in 

other samples is not available. 

The expected negative correlation was observed among persons 

with right herrdsphere stroke between the Social passivity subsca1e and 

the Anxiety subsca1e (r=-.6362; p=.024). ~be other three correlations 

between the estimates of mood/emotion and passive behavioral response 

were in the expected negative direction, though were non-significant. A 

larger sample might have aided in achieving statistical significance. 

Persons with left hemisphere stroke generated Significant 

positive correlations between the Social Passivity subsca1e and both 

the Anxiety and the Depression subsca1es of the SRT. The correlations 

between the lack of Involvement subscale and the two estimates of mood 

and emotion were trivial, and were in the negative direction. 

Although one would have expected both groups to generate 

significant scale to scale and part to whole correlations, neither 
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group was consistent in that regard. In addition, neither the pattern 

of the magnitudes of the various correlations, nor the pattern of the 

signs of the various correlations is similar for the two groups. 

Inspection of the very different scale to scale correlations, for 

example that between the SOcial Passivity subscale and the lack of 

Involvement subscale of the MMAPS (r=.8348; p=.001 for those with right 

hemisphere stroke and r=.0462; p=.450 for those with left hemisphere 

stroke) lead to the conclusion that the two groups did not seem to view 

the world in the same light. 

-Is neglect of extrapersonal hemispace associated with a 

passive behavioral response?- Avoidance of Responsibility had 

significant positive correlations (r=.4709; p=.085 and r=.4373; p=.103 

respectively) for both the right and the left hemisphere group. In 

addition, there was a significant positive correlation between 

Avoidance of Responsibility and the right hemisphere stroke which was 

not expected. These findings may relate more to the similarities 

between the Avoidance of Responsibility subscale and the Depression 

scale than to the relationship between neglect and passive behavior. 

The SOcial passivity scale had a significant negative 

correlation with the Line Bisection task (r=-.4447; p=.099). This might 

be explained by the nature of the questions in that subscale which 

indexes the amount of talking and by the fact that persons with right 

hemisphere stroke have been observed to be hyperverbal. Other ,.. 

correlations between the Lack of Involvement scale and the two 
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estimates of neglect and between Social passivity and the left half of 

the cancellation task were negative, though non-significant. 

Methodological Considerations 

A multivariate study of this kind involving brain-impaired 

person raises methodological issues which mayor may not be important 

when doing research with normal subjects. These relate to data 

collection techniques, control strategies and expense of the study, and 

reliability and validity issues. Inevitably, there will be limitations 

in any study. 

Strategies for Data Collection 

Collection of valid data from a brain-impaired sample requires 

strategies not needed when collecting data from persons with normal 

brains. These persons often fatigue quickly. The researcher may there-

fore need to break data collection into two or more sessions, instead 

of the single session usually scheduled. The researcher may need to 

repeat directions several times, or demonstrate the method of cornplet-

ing a task in order for the subject to be able to undertake and 

complete the task. se of questionnaires during research with brain-

impaired persons also may require the use of special strategies, for 

example the use of structuring devices such as a rule held under an 

item and the response categories. A special mask which allows consider

ation of only one item at a time also has been helpful. 
/ 

" 
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Expense of Study 

Studies of this sort which require careful control over 

physiologic data are expensive in terms of investigator time and 

effort. The time involved in initial review of medical records to 

establish a pool of potential subjects is Significant. Review of 

medical records is dependent on synchronizing the time schedule of the 

investigator with the work schedules of the medical records librarians. 

All relevant data may not be in the medical record (i.e., handedness). 

It is likely that the researcher does not have access to all medical 

records of persons meeting inclusion criteria for the study due to 

inaccuracies in coding and occasional inability to locate a record. In 

addition, the records of persons not meeting basic criteria for 

inclusion in the study may be reviewed due to inaccuracies in coding. 

Recruitment of these subjects also is time consuming. Two or 

three telephone calls were usually necessary to recruit a subject. In 

addition, explanatory information in written form was often mailed to 

potential subjects. Telephone calls often involved a caretaking spouse 

or significant other as well as the potential subject in order to nego

tiate a convenient time for data collection. Arranging transportation 

to the data collection site was done for about half of the sample and 

also is time consuming. Payment of subjects seemed to be the effective 

recruitment strategy in about a quarter of the sample. Ten dollars 

seemed to be sufficient for people to withstand some inconvenience. In 

cases where specific approval from the attending physician was 
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required by the agency, at least an additional week was required to 

contact the physician and gain approval. 

Validity of the MMAPS 

The Avoidance of Responsibility subscale of the MMAPS may not 

be· a valid index of the type of passivity observed in perl3on~ with 

right hemisphere dysfunction. The strong positive correlations between 

the subscale and the Depression subscale of the SRT leads to the 

conclusion that Avoidance of Responsibility indexes depression, at 

least in part. The SOcial passivity subscale of the MMAPS may also not 

be a valid index of passivity for brain-impaired persons. This scale 

may index perceived language competence among persons with left 

hemisphere dysfunction. 

Limitations 

This study has several limitations. They relate to sample size, 

reliability and validity of instruments, and environmental factors. 

The sample size was very small. Generalizations of any kind 

must be made with caution, even in the case of substantial correlation 

coefficients. 

The MMAPS was an immature instrument which was not well tested 

with brain-impaired samples. The modified version used in this study 

and in the pilot had not been tested on a normal population. Content 
/ 

and criterion related validity ~y need review. 
/ 
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The skin conductance recording was done by an inexperienced 

researcher. It it possible that this researcher did not recognize all 

artifact in these data. 

The C-T data were not routinely subjected to a reliability 

estimate. without a co-investigator,this would have been difficult to 

achieve in a study involving the radiology departments of nine 

hospitals in two cities. In addition, C-T data reflect the state of the 

brain shortly after the stroke in all but one subject. C-T scans 

reflecting the current state of the brain were not available. A C-T 

scan done in conjunction with this study would require a funding 

source, and greater physician cooperation than was evident during this 

study. 

The music played during the skin conductance recording clearly 

had different meaning for different subjects by their verbal report. A 

background of ·white noise· in a sound attenuated room would provide a 

more uniform background. It is not known whether brain-impaired persons 

could be made comfortable in that kind of environment for the required 

length of time. In addition to introducing an unknown emotional vari

able, the music may have preferentially activated the right hemisphere. 

Sound attenuation was not possible in either setting used in 

this study. Intrusive sounds were a frequent occurrence, and sometimes 

interfered with data collection points. 

Skin conductance dat~ were collected at two sites which 

differed considerably in environmental properties. This did not seem to 
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influence the data, although the sample may have been too small to 

demonstrate differences. 

The ~expected positive relationship between side of stroke and 

the skin conductance data indicate that possibly electrodermal data may 

not index attention in brain-impaired samples. Theoretical predictions 

based on these recordings may therefore be in error. Additional 

research using bilateral skin conductance among persons with brain 

impairment may clarify some of the questions and apparent inconsisten

cies among studies. 

Implications of the Findings for Nursing 

This section addresses the implications of the findings of this 

study for nursing. Implications for nursing theory, nursing research, 

and nursing practice are included. 

Theory 

Four levels of theory sophistication suitable to guide research 

and practice in a discipline such as nursing were described by Dickoff, 

James and Wiedenbach (1968). These levels of theory are based on avail

able knowledge regarding a situation of interest. They are, in ascend

ing order of sophistication of available knowledge, factor-isolating 

theories, factor-relating theories, predictive theories, and situation

producing (prescriptive) theories. Factor-isolating theories are 

developed at an elementary stage of inquiry when identification of 

relevant variables is not complete. Factor-relating theories (concep

tual models) are proposed after a set of variables related to the 
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problem have been identified, and same information exists regarding the 

relationships among them. Predictive theory seeks to explain temporal 

ordering of variables ( • if x, then Y·). Si tuation-producing theory 

(prescriptive) adds another variable, a treatment variable, and seeks 

to explain the effect of that variable on a given situation. 

Empirical testing of the second level (factor-relating) 

conceptual model of this study revealed that available knowledge is not 

sufficiently complete to generate such a model for several of the 

variables in the model. The notable failure of this model is the link 

between right hemisphere damage and attention. Another failure of the 

model is the implied link between right hemisphere damage and passive 

behavior. The reasons for the misspecification are not clear. This 

conceptual model is therefore truly a factor-isolating model. Real 

progress will not be possible in elucidating the observed behaviors 

among persons with right hemisphere damage until all relevant variables 

are included in the Irodel. 

Practice 

TWo implications for nursing practice are evident from the 

findings of this study, even though this was not a prescriptive model 

and was rnisspecified at the factor-relating level. The first 

implication for nursing is that persons with right hemisphere damage do 

not view the world cognitively in the same way as do those with left 

hemisphere damage (or, it seems likely, do normal persons). Evidence 

for this is supplied by the strikingly different scale to .scale 
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correlations of the two groups on the MMAPS and the SRT. The other is 

that persons with right hemisphere damage appear to have difficulty in 

concentrating on a task more than do those with left hemisphere damage. 

Evidence for this included the frequent reminders needed by some 

subjects with right hemisphere stroke during sensory testing. 

Nurses may need to restructure teaching strategies for those 

wi th right hemisphere damage to include post-teaching assessments of 

learning, and the teaching of caretakers, Mesulam (1985) found that 

providing incentives improved performance on some tasks among those 

with right hemisphere damage. That strategy might be explored by nurses 

caring for those with right hemisphere damage to improve performance on 

some tasks related to care. In addition, it would be helpful for the 

nurses themselves in terms of reducing frustration, to expect that 

these persons may not perceive as important some issues that are 

perceived as important by others. 

Research 

The rnisspecification of the model reveals areas for continuing 

research. These include the elucidation of the link between right 

hemisphere damage and failure of attention; the apparent propensity of 

those with right hemisphere damage to ·polish· their image, thereby 

(albeit,not consciously) misrepresenting themselves; and elucidation, 

if possible, of the way in which these people do view the world. 

Specific recommendations for continuing research follow. 
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This sample was very small. In order to assess both the 

instruments used and the stability of the relationships a larger sample 

is needed. Therefore, the study should be repeated without altering the 

instruments in any way. 

Data from normal persons are not readily available for 

comparison with the two brain-impaired samples. A sample of persons 

without neurological dysfunction should be studied using the same 

research methods used with the brain-impaired samples. This may clarify 

same of the questions arising from the data in this study. 

The validity of the estimate of attention used in this study is 

somewhat questionable. The addition of another indicator of attention 

would be helpful. Electroencephalographic alpha waves might be utilized 

for this. 

Additional indicators of behavior could be utilized as a 

validity estimate on the self-report instruments. Estimates of behavior 

by caretakers or famdly have been used, and might prove helpful. Since 

the validity of the MMAPS is not secure with this sample, another 

estimate of passive behavior such as that used by Bear and Fedio (1977) 

might be used as a validity estimate on that scale. 

Summary of the Study and Conclusions 

There is a long historical record of interest in the brain. 

Recorded recognition of its importance extends from the Egyptian Fourth 

Dynasty (2680-2560 BC) through classical Greece, and-into modern times. 

Limitations in knowledge of pathological anatomy and lack of the 
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technical skill to explore the brain adequately were responsible for 

the slow progress in understanding brain function until modern times. 

Associations between certain observed behaviors and pathology in 

certain parts of the brain were being established in the mid to late 

19th Century (Broca, 1861; critchley, 1966; Jackson, 1976), and are now 

a secure part of the knowledge of brain-behavior relationships. 

Recently, appreciation of differences in emotional response and affect 

which may be referable to right or left cerebral hemisphere dysfunction 

has grown. 

Certain behaviors, especially the indifference, passive 

dependence, and withdrawal which have been noted among person with 

right hemisphere dysfunction (Bear & Fedio, 1977; Denny-Brown, et ale 

1952) are maladaptive (Fried, 1970) in that others, especially 

caregivers, find these behaviors difficult to cope with (MacGregor, 

1960; Spitzer & Sobel, 1961; Stockwell, 1972). The result may be that 

the person needing care may not receive the necessary quality or 

quantity of care, since caregivers may perceive the delivery of care to 

that person as burdensome. Improved understanding of behavioral changes 

which occur in brain-impaired persons may be expected to enable nurses 

and other caregivers to generate and implement more effective plans of 

care. 

Summary of COnceptual Framework 

A research project, -based on a conceptual framework which 

included attention, passive behavioral response, neglect of extraper-



189 

sonal hemispace, and mood/emotion, was designed in an effort to 

elucidate the passive behaviors noted by some (Bear & Fedio, 1977; 

Denny-Brown, et al., 1952) among persons with right cerebral hemisphere 

dysfunction. The researcher hypothesized that right cerebral hemisphere 

dysfunction would be associated with reduced attention which would, in 

turn, be associated with passive behavior. The researcher hypothesized 

also that right hemisphere dysfunction would be associated with neglect 

of extrapersonal hemispace, and that also, reduced attention would be 

associated with neglect of extrapersonal hemispace. It was hypothesized 

further that those with right hemisphere dysfunction would have reduced 

expression of mood and emotion which would be associated with greater 

passive behavior. 

Summary of Research Methods 

Twenty subjects, 10 with a single right cerebral hemisphere 

stroke and 10 with a single left cerebral hemisphere stroke, were 

recruited from among the client populations of seven acute care 

hospitals and one extended care facility in two southwestern United 

States cities after reviewing more than 1500 medical records. All 

subjects were between six and 18 months post stroke, and had no other 

neurological conditions. 

Several investigati ve methods were used to estimate the four 

outcome variables. These included both psychometric and physiologic 

techniques. 
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Attention was esttmated using bilateral skin conductance levels 

(Scr.s) and skin conductance responses (SCRs) to deep breath and loud 

noise. Evide~ce exists that electrodermal responses, of which skin 

conductance is an example, correlates well with electroencephalographic 

evidence of altering (Edelberg, 1972; Lansing, Schwartz & Lindsley, 

1959). Skin conductance has been demonstrated to be normally distrib

uted (stennett, 1957), and was therefore chosen as the electrodermal 

esttmate of attention. 

Neglect of extrapersonal hemispace was estimated using two 

frequently used clinical estimates of hemispatial neglect: a 

cancellation task, which in this study had 80 items, and a line 

bisection task (Albert, 1973; Heilman, 1979). The line bisection task 

was administered twice during the testing session, and the scores 

sununed. 

Passi ve behavioral response was estimated using a 26 item 

Likert type scale which had been modified from Mays' (1973) Activity 

Passivity Scale. Reliability estimates during initial phases of data 

analysis indicated that the overall internal consistency would be 

improved by the deletion of nine items. Internal consistencies after 

deletion of items ranged fram ~ = .79498 for the entire scale to ~ = 
.57025 for the SOcial passivity subscale. The resulting 17 item 

Modified Mays Activity passivity Scale (MMAPS) was used in intergroup 

compariSOns and to test the links in the conceptual framework. 

Mood and emotion were operationalized as anxiety and depression 

only. Although these two aspects of mood and emotion are not comprehen-
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sive, they were chosen as estimates of this concept because research 

has indicated that right and left cerebral hemispheres probably do not 

process these aspects of mood and emotion similarly (Bear, 1983; Dimond 

& Beaumont, 1973; Robinson & Price, 1982). The scale chosen for use in 

this study was an early version of Kellner and Sheffield's (1973) 

Symptom Rating Test (SRT) , a 30 item scale which includes scales 

estimating anxiety and depression. Internal consistencies for this 

scale were quite good; a = .77810 and a= .84906 for the Depression and 

Anxiety subscale, respectively. 

Summary of the Findings and Interpretation 

Those with right hemisphere stroke tended to have higher skin 

conductances on all measures than did those with left hemisphere 

stroke. Right hemisphere stroke was found to correlate positively 

(rather than negatively, as expected) with all skin conductance 

measures and to achieve statistical significance with data from the 

left hand (r=.3lll; p=.09l to r=.4472; p=.024). The hand contralateral 

to the stroke produced higher SCLs and SCRs in both groups, although 

significant differences existed between skin conductance data for the 

right and the left hands only for those with right hemisphere stroke. 

These results are similar to those of Holloway and Parsons (1969), but 

would not have been predicted by others who found higher skin 

resistance (lower skin conductance) levels among persons with right 

hemisphere dysfunction (Heilman, et al., 1978; Morrow, et al., 1980; 

Zoccolotti, et al., 1982). The reason for these differences is not 
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clear; however, pathways subserving electrodermal response have not 

been clearly identified. In addition, comparison of studies utilizing 

electrodermal data to study brain imPaired persons is difficult since 

so few studies replicate sample characteristics, equipment, or research 

strategies, and all have small samples. 

The expected positive correlation between side of stroke and 

MMAPS was not demonstrated. There was no significant difference between 

the MMAPS scores of the two groups. This may have been due to the 

marginal internal consistency of the MMAPS or small sample size. 

The expected negative correlation between attention (SCL and 

SCR) and passive behavioral response among those with right hemisphere 

stroke was not demonstrated. All correlations were positive. Although 

none of the correlations achieved statistical Significance, many were 

above r = .3000. 

Persons with right hemisphere stroke were more inclined, as 

expected, to demonstrate neglect of l~ft hemispace than were those with 

left hemisphere stroke. This achieved statistical significance for the 

Line Bisection task (r=. 3177; p=. 086) but not for the cancellation 

task. 

It was expected that those with right hemisphere stroke would 

report themselves to be less depressed and less anxious than did those 

with left hemisphere stroke. This was the case, although only the 

correlation between right hemisphere stroke and Anxiety achieved 

statistical significance. 
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The correlations between the two estimates of mood/emotion and 

the estimates of passive behavioral response are interesting, and are 

generally not similar for the two groups. COrrelations between the two 

estimates of mood/emotion and the Lack of Involvement and the Social 

pa~sivity scale were expected to be negative for those with right 

hemisphere stroke. All were, and one (that between Social passivity and 

Anxiety) achieved statistical significance; others were all greater 

than r = -.3606, however. This pattern was not true for those with left 

hemisphere stroke. These data seem to indicate that the two groups 

may not view the world, as portrayed by the two questionnaires, 

similarly. 

Conclusions 

several conclusions can be drawn from this study. They derive 

from analysis of the data generated by the two groups. The demographic 

characteristics of this sample are similar to those of national 

studies. This seems to be a -typical- sample of stroke vi9tims. 

The data appear to demonstrate that attention may not be 

reliably indexed by electrodermal recording (of which skin conductance 

is an example) in a brain-impaired sample. Pathways subserving 

excitation and/or inhibition of this phenomenon have not been 

conclusively demonstrated. Interruption of these pathways by stroke 

seems inevitable, given the evidence of wang's (1964) research with 

cats. Additional research using bilateral electrodermal recording in 

brain-impaired persons may provide clues to these pathways by allowing 
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analysis of potential differences in electrodermal response by either 

location or size of lesion as was suggested by Holloway and Parsons 

(1969) • 

The data also appear to suggest that those persons with right 

hemisphere dysfunction may not view the world in the same way that 

other persons do. The evidence for this is the substantial differences 

in scale to scale correlations for the two groups of subjects. 

Anecdotal evidence suggests that these two groups do not attach the 

same degree of importance to the same events, persons with right 

hemisphere dysfunction attaching less importance to events than do 

those with right hemisphere dysfunction. Mesulam (1985) suggested that 

one of the mechanisms of neglect in this group of persons ndght be a 

failure to expect anything important in the neglected side of space, 

and cited as evidence the improved performance on cancellation tasks by 

providing an incentive ($0.01 for each target correctly identified). 

This failure to expect anything of importance to happen may be 

generalized, and may be reflected in the reduced anxiety demonstrated 

by this group. 

This research has major implications for nursing practice, 

theory, and research. Paramount among these is the need for nurses 

caring for brain-impaired persons to understand that the relative 

importance of same issues may be different, and mental processes may be 

different for this group of persons. Since the process of caring for 

another person is an interactive process, failure to -be on the same 

wavelength- may jeopardize care with physical and emotional needs met 
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incompletely. Effective care depends, therefore, on understanding the 

changes which may occur as a result of brain impairment. 

More research is needed in two areas in order to resolve 

research differences and provide guidance for practice. These two areas 

are the relationships between brain impairment and attention and 

behavior, and the relationship of brain impairment to the way in which 

these persons conceptualize the world. In general small samples have 

been used in this sort of research. It seems counterproductive to alter 

a research strategy after a sample of 10 or fewer, or to abandon a 

question altogether because of difficulty in acquiring subjects. An 

effort should be made to continue a project sufficiently long to 

acquire a larger sample which may help achieve statistical stability. 
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APHASIA SCUENIHC TEST 
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C-T Template 
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Darniso (1983) 
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MMAPS 

DIRECTIONS: 
READ £ACt STATEMENT BELmI AND DECIDE WHETHER TH~ STATEMENT IS TRUE .. 
FALSE .. OR SOMEPLACE IN THE PUDDLE. CIRCLE THE NUMBER THAT DESCRIBES 
YOUR ANSWER BEST. USE mJ.E. FOR STATEMENTS THAT ARE ABSOLUTELY FALSE .. 
AND E.O.U.& FOR STA1"EMENTS THAT ARE ABSOLUTELY TRUE. BE SURE TO ANSWER 
EVERY SINGLE STATEMENT. 

ABSOLUTELY ABSOLUTELY 
FALSE TRUE 

I AM HAPPIEST WHEN I AM DOING SOME TASK. 1 2 3 4 

I BELIEVE THAT FATE CONTROLS fiIY LIFE. 1 2 3 4 

I ENJOY DOING THINGS FOR OTHER PEOPLE. 1 2 3 4 

PlY LIFE IS WITHOUT PURPOSE. 1 2 3 4 

I USUALLY LET OTHERS DO THE TALKING. 1 2 3 4 

I CAN'T BE BOTHERED TO DO MUCH. 1 2 3 4 

I FEEL LIMP. 1 2 3 4 

I WISH THAT OTHERS WOULD CALL ME ON THE PHONE 1 2 3 4 
I'1ORE OFTEN. 

I WISH THAT PEOPLE WOULD JUST TAKE CARE OF ME. 1 2 3 4 

I FEEL LI FELESS. 1 2 3 4 

fWff THINGS I DO ARE VERY EXCITING TO ME. 1 2 3 4 

I AM SHY. 1 2 3 4 

THINGS JUST DON'T OFTEN WORK OUT FOR ME. 1 2 3 4 
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ABSOLUTELY ABSOLUTELY 
FALSE TRUE 

I HAVE FEW CHOICES ABOUT THE THINGS 1 2 3 4 
THAT AFFECT ME. 

I WISH A CAUSE TO WHICH I COULD DEDICATE 1 2 3 4 
AY LIFE WOULD COME ALONG. 

I'M A BETTER LISTENER THAN TALKER. 1 2 3 4 

I'D RATHER THAT OTHERS MADE THE DECISIONS 1 2 3 4 
FOR ME. 

I HAVE TERRIBLE LUCK. 1 2 3 4. 

I HAVE TROUBLE SAYING -NO- TO PEOPLE WHO 1 2 3 4 
ASK SOMETHING OF ME. 

I'M JUST GOING THROUGH THE MOTIONS AND AM 1 2 3 4 
NOT VERY INVOLVED IN WHAT I'll DOING. 

I MAKE THE IMPORTANT DECISIONS ABOUT I1YSELF. 1 2 3 4 

I'M A VERY ENTHUSIASTIC PERSON. 1 2 3 4 

I WORK HARD TO BE LIKED. 1 2 3 4 

I HAVE DONE A LOT OF THINGS OF WHICH I'M 1 2 3 4 
LATER ASHAMED. 

I'M 110RE OF A FOLLOWER THAN A LEADER. 1 2 3 4 

I'M USUALLY FAIRLY ACTIVE IN DISCUSSIONS 1 2 3 4 
WITH FRIENDS. 



205 

Line Bisection Task 
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HOW HAVE YOU FELT DURING THE LAST DAY? nARK THE COLUMN AT THE 

RIGHT THAT DESCRIBES YOUR ANSWER BEST. DO NOT THINK LONG BEFORE 

ANSWERING. WORK AS FAST AS YOU CArl, 

... !: 
02 ~ 

= ~ c ~ ~ 1= ~ ~ :; ::; - t-= X 
Z C CI ...., 

HAVE YOU FELT DIZZY OR FAINT? 

HAVE YOU FELT TIRED? 

HAVE YOU FELT A LACK OF ENERGY? 

HAVE YOU FELT NERVOUS? 

HAVE YOU HAD FEELINGS OF PRESSURE OR 
TIGHTNESS ANYWHERE IN YOUR HEAD OR BODY? 

HAVE YOU BEEN SCARED OR FRIGHTENED? 

HAS YOUR APPETITE BEEN POOR? 

HAS YOUR HEART TENDED TO BEAT QUICKLY 
OR STRONGLY WITHOUT REASON? 

HAVE YOU HAD THE FEELING THAT THERE 
WAS NO HOPE FOR YOU? 

HAVE YOU FELT RESTLESS OR JUMPY? 

(Kellner & Sheffield, 1973) 
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HAS YOUR KEMORY BEEN POOR? 

HAVE YOU HAD CHEST PAINSI BREATHING 
DIFFICULTIESI OR FELT THAT YOU HAVE 
NOT HAD ENOUGH AIR? 

HAVE YOU FELT GUILTY OVER SOME MATTERS? 

HAVE YOU HAD MUSCLE PAINS1 ACHES I OR 
RHEUMATISM? 

HAVE YOU HAD SPELLS OF TREMBLING 
OR SHAKING? 

HAVE YOU HAD DIFFICULTY IN THINKING CLEARLY? 

HAVE YOU HAD DIFFICULTY IN MAKING UP 
YOUR MIND? 

HAVE YOU FELT UNWORTHY OR A FAILURE? 

HAVE YOU FELT TENSE OR -WOUND-UP-? 

HAVE YOU FORGOTTEN IMPORTANT THINGS? 

HAVE PARTS OF YOUR BODY FELT NUMB OR 
TINGLING? 
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HAVE YOU HAD THOUGHTS WH I CH YOU COULD 
NOT PUSH OUT OF YOUR MIND? 

HAVE YOU LOST INTEREST IN MOST THINGS? 

HAVE YOU BEEN UNHAPPY OR DEPRESSED? 

HAVE YOU HAD ATTACKS OF PANIC? 

HAVE YOU FELT YOU COULDN'T CONCENTRATE? 

LAST NIGHT DID YOU FIND IT DIFFICULT TO 
FALL ASLEEP? . 

WAS YOU SLEEP RESTLESS. OR DID YOU HAVE 
NIGH1l1ARES? 

DID YOU WAKE UP TOO EARLY AND HAVE 
TROUBLE SLEEPING AGAIN? 

HAVE PARTS OF YOUR BODY FELT WEAK? 
RT ARM? _ LT ARM? _ 

RT LEG? _ LT LEG? _ 
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Fabrication of Electrode Jelly 

Electrode jelly was made by mixing 3 grams of cornstarch with 

50 ml of 0.05 M sodium chloride solution and cooking it until the 

mixture thickened. It was made with non-metal utensils, and was stored 

in glass or plastic. This sort of electrode jelly is subject to fungal 

overgrowth within a day or two. This is minimized by storing it in 
. 

containers which have been scalded, and refrigerating it. Refrigeration 

extends the shelf life to about 10 days. 
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DEVELOPMENl' OF THE MODIFIED MAPS (MMAPS) 

The Mays Activity Passivity Scale (MAPS) 
. 

Mays (1973) has produced the most sophisticated psychometric 

instrument to measure passivity that the author was able to locate. In 

its available form, it is an 80 item, seven sUbscale questionnaire in a 

Likert format. This is a five point scale with -true- and -false- as 

the descriptive anchors. The Mays Activity Passivity Scale (MAPS) 

needed further refinement, a step which Mays clearly intended. 

The items of the original scale were written by Mays and his 

colleagues with the intent to index passivity after a broad review of 

the literature. The instrument was submitted to a panel of experts for 

assessment of content validity, and was then pilot tested on 143 upper 

division undergraduate students in the Educational Psychology Depart

ment at the University of Texas at Austin. Factor analysis demonstrated 

five subsca1es. These were labeled Lack of Ego Control, Low Energy 

Level, Social passivity, Passive Orientation, and Lack of Aggressive-

ness (Mays, 1973). No changes in the instrument resulted from this 

study. 

A subsequent sample consisted of 141 subjects similar to those 

in Mays' pilot sample. Factor analysis was done again using the new 

data. Items. which had a factor loading of .30 or greater were 

considered scale items, and the scale was reduced to 64 items. The 

seven factors which emerged were, in the order of appearance, Avoidance 

of' Responsibility, Social Passivity, Lack of Ego Control, Lf:M Energy 
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Level, Lack of Aggression, Preference for Slowness, and Sense of 

Hopelessness. 

Validity Assessment of the MAPS 

The items in this scale were constructed on the basis of 

literature review and consultation with colleagues. The items seemed to 

have good face validity for the population to which they were directed. 

Content validity was judged to be adequate by a panel of consulting 

psychologists. Mays (1973) attempted to estimate a criterion-related 

validity. Correlation coefficients were calculated between certain 

observed subject behaviors which were judged to be passive in nature 

and which were displayed in relation to the testing procedures and the 

MAPS subscale scores. None of the subscales correlated significantly 

with these measures. Construct validity was estimated by administering 

a battery of other self-report instruments which were thought to index 

seemingly similar constructs. The Eysenck Personality Inventory, 

cattell's 16 Personality Factor Inventory, the Locus of COntrol Scale, 

the Hidden Figures Test, Bown's Self-Report inventory, and the 

Adjective Self Description Scale were administered to all subjects. All 

instruments except Bown's Self Report Inventory (which had been 

administered early in the students' course of study) were administered 

concurrently with the MAPS. 

Correlations between Avoidance of Responsibility and the Locus 

of Control (Externality) Scale, and the Affective Feelings/Stable and 

Assurance/Apprehension subscales of the 16 Personality Factor inventory 

were r = .50, r = -.57, and r = .59, respectively. The SOcial Passivity 
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subscale achieved correlation coefficients of r = -.43 with the 

Externality/Internality subscale of the Eysenck Personality Inventory, 

and r = -.63 and r = -.73 with the Hwnble/Assertiveness and the 

Shy/Venturesome subscales respectively of the 16 Factor Personality 

Inventory. The third Mays subscale, Lack of Ego Control, correlated 

with the Expeaiency/Conscientiousness subscale (r=-.46) and with the 03 

(self Conflict/Controlled) subscale of the 16 personality Factor 

Inventory (r=-. 56) • The Low Energy Level and the Lack of Aggression 

subscales had only moderate correlations (r=.36 to r=.42) with the 

various instruments used to assess construct validity of the MAPS. The 

Preference for Slowness subscale seemed not to be part of the construct 

·passivity· as only one correlation achieved statistical significance. 

The seventh subscale (Sense of Hopelessness) had modest correlations 

with many of the other measures. Mays thought this not to be a part of 

the construct ·passivity· either. The correlation coefficients cited 

were all significant (p<.Ol) (Mays, 1973). 

Reliability of the MAPS 

Internal consistency was moderate to good for the seven 

subscales. Coefficient alphas ranged from ex. = .62 for Preference for 

Slowness to ex. = .81 for Social passivity. 

Test-retest reliability was quite good at two weeks (r=.68 to 

r=.93). Test-retest reliabilities at four weeks also were generally 

quite good (r=.59 to r=.92) (Mays, 1973). 
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Modifications 

Parts of this scale seemed to be potentially quite useful for 

the assessment of passi vi ty • The intent to use this scale with an 

elderly, unwell population required that the original instrument be 

moaified. Modifications have been essentially the elimination of 

subscales that seemed not to index the construct -passivity,- reduction 

of the total number of items, the addition of some items stated in a 

positive direction, and addition of some items from this author's 

experience and from literature which seemed to index passivity. 

Two of the original seven subscales seemed to be truly part of 

the construct -passivity·. These were Avoidance of Responsibility and 

SOcial Passivity. A third subscale, Lack of Ego Control, seemed at face 

value to index at least one aspect of passivity. A correlation between 

this subscale and the total scale of only r = .27 argued against this 

being an integral part of the construct. A fourth subscale, Low Energy 

Level, seemed to be more a covariant ~ith passivity than a part of this 

construct. The three final subs cales which emerged during Mays' factor 

analysis, Lack of Aggression, Preference for Slowness, and Sense of 

Hopelessness, seemed to have little to do with passivity. This author 

believed that the salient subdimensions of the construct passivity to 

be Avoidance of Responsibility: Inactivity, of which SOcial Passivity 

is a part: and Lack of Involvement with the environment, including 

significant others. 

Mays' (1973) Avoidance of Responsibility scale was an 18 item 

subscale which seemed to index something similar to external locus of 
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control. This scale in fact had a strong correlation (r=.6l) with the 

total of all the external items on the Locus of Control scale (Mays, 

1973). The reliabilities for this subscale were quite acceptable for a 

new instrument. Coefficient alpha was .76 and test-retest reliabilities 

at two and four weeks were r = .91 and r = .92 respectively (Mays, 

1973). Only one of the items, a rather long and complex item, met the 

factor loading criterion of .50 for inclusion of a test item into a 

scale. Most of the items reflect Mays' conceptualization of Davoidance 

of responsibilityD as Davoidance of responsibility for self.D That is, 

enjoying an external locus of control. Items for the modified scale 

were chosen from among 'Mays' original Avoidance of Responsibility scale 

items which load on the scale above Nunnally's (1978) criterion of .35 

for inclusion of an item into a scale. One item with a factor loading 

of .31 was included because of good face validity, and four items were 

independently generated and added. several items were modified to make 

the lanffilage simpler (fewer and shorter words) or to make them more 
\ 

relevant to a mature population. The resulting 17 item scale is shown 

in Table C-l. 

Descriptions of passive people consistently characterize them 

as inactive in a variety of ways - socially, physical]" and mentally. 

Mays' (1973) SOcial Passivity scale is probably the strongest of his 

scales. This was originally a 10 item subscale of which six had a 

factor loading greater than .50. Those six items all have good face 

validity, and were included in the MMAPS. Twe- of the items were 

modified to give the items relevance for a non-student population. One 
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Table C-l. Avoidance of Responsibility 

1. I often do things I don't want to do in order to please someone. 

2. I have terrible luck. 

3. I wish that others would call me on the phone more often. 

4. I have trouble saying wnow to people who ask something of me. 

5. Things just don't often work out for me. 

6. I wish a cause to which I could dedicate my life would come 
along. 

7. I have few choices about things that affect me. 

8. I work hard to be liked. 

9. I usually go along with the crowd. 

10. I have done a lot of things of which I'm later ashamed. 

11. I believe that fate controls my life. 

12. I'd rather that others made the decisions for me. 

13. I wish people would just take care of me. 

14. I enjoy doing things for other people. 

15. I often do things just to please myself. 

16. I enjoy calling friends on the phone. 

17. I make the important decisions about myself. 
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item seemed quite long, but was not modified since modification seemed 

to destroy the intent of the item. That item, 8I'm just going through 

the motions apd am not very involved in what I'm doing,- contributed 

satisfactorily to the internal consistency of the MMAPS during pilot 

te~ting, but was found to detract from overall internal consistency 

when used with the stroke sample. one item was added to increase the 

number of active items in the scale. Table C-2 displays the items in 

the Social Passivity SCale. 

The other two aspects of inactivity were intentionally not 

indexed by this scale. Physical inactivity seemed not to be a valid 

indicant of passivity in the face of muscular weakness or paralysis. 

Mental activity would be very difficult to index given the private 

nature of thought. No instrument is known to the author which indexes 

this subdimension of inactivity. Estimates of mental inactivity were 

therefore not included in this scale. 

A third subsca1e, Lack of Involvement, was proposed. This 14 

item scale was designed to reflect the lack of involvement with life 

that this author considers part of the construct -passivity.- Support 

for this as a subdimension of passivity is derived from Fried's (1970) 

discussions of passivity. Additional support came ft 1m Meyersohn's 

(1974) and Winick's (1964) discussions of apathy and atonie. Three of 

the items on this scale were from Mays' (1973) scale; the others were 

generated through review of the literature and from the experience of 

this author. The items for this subscale which were included in the 38 

item MMAPS appear in Table C-3. 
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Table C-2. Social Passivity 

1. I'm usually fairly active in discussions with friends. 

2. I usually let others do the talking. 

3. I am shy. 

4. I'm a better listener than talker. 

5. I'm more of a follower than a leader. 

6. When I am with a stranger, I usually take the first step and 
introduce myself. 

7. I talk more than most of my friends. 
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Table C-3. Lack of Involvement 

1. I'm just going through the motions and am not very involved in 
what I'm doing. 

2. Many things I do are very exciting to me. 

3. I'm a very enthusiastic person. 

4. I prefer to choose what I eat. 

5. I can't be bothered to do much. 

6. I would like to loaf completely the rest of mY life. 

7. My life is without purpose. 

8. I prefer to sit alone. 

9. I am happiest when I am doing some task. 

10. Doing mY duty is important to me. 

11. I feel lifeless. 

12. I feel limp. 

13. I am ready to go back to my normal routine after two weeks 
vacation. 

14. I think more clearly after a few days vacation. 
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The first three items are from the MAPs. The first of these did 

not load on any of Mays' (1970) subs cales but had good face and content 

validity. The second loaded on the Social Passivity scale with a 

loading of .37, while the third, seemingly similar, item loaded .42 on 

the sense of Hopelessness scale. These three items were considered to 

have face validity for Lack of Involvement with life. 

-I prefer to choose what I eat,- was drafted by the author out 

of her experience that sorne people with right hemisphere lesions seem 

to accept whatever is fed them (or done for/to them), not caring what 

it is. -I prefer to sit alone,- also was drafted by the author as a 

possible index of Lack of Involvement. - I can't be bothered to do 

much,- and -Doing ~ duty is important to me,- both were drafted from 

Meyersohn's (1974) discussion of apathy, as was -I am happiest when 

doing some task.- -I feel lifeless,- and -I feel limp,- were both taken 

from Winick's (1964) discussion of atonie. 

Lack of involvement with lif~ would seem to be related to lack 

of purpose in life. Crwnbaugh 's Purpose in Life Test is said to 

discriminate between normally functioning persons and neurotic persons 

(Robinson, 1980). Two items that seem to reflect lack of involvement 

with life have been inspired by the Purpose in Life Test. Theyare,-I 

would like to loaf completely the rest of my life,· and aMy life is 

without purpose.· Two items were generated to distinguish between 

passivity as indexed by the desire to loaf and the need for rest 

experienced by busy, involved persons. Neither of these items 

contributed to the internal consistency of the scale during pilot 
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testing, and were removed. Apparently, they are not appropriate for 

people who are either retired or are not working because of illness. 

The items of the 38 item MMAPS have been presented by subscale 

to allow for ease of inspection. These items were combined into a 

single scale using a random numbers table, and were produced in a large 

type format. 

Pilot Testing 

The 38 item MMAPS was pilot tested on a small sample of persons 

with diagnosed brain damage or dysfunction. Twenty-four persons with 

stroke, seizure disorder or intracranial tumor completed the question

naire. This sample was drawn from the ambulatory care services of a 

large medical referral agency in the southeastern United states, the 

client population of a day care center in the southwestern United 

States, and an epilepsy referral center in the southwestern United 

States. 

The sample consisted of 20 females and four males whose mean 

age was 40.6 years (s.d.=17.34: range = 18-77). Most of the sample had 

at least a high school education (mean = 12.545 years: s.d.=3.082: 

median = 12 years: range = 8-20 years). Inf~rmation was not collected 

regarding the nature of the educational facilities att·,-· <led. It seems 

likely that at least two of the subjects attended special education 

classes of same kind. Information regarding the nature of the brain 

dysfunction was noted, as was the hemispheric side of the lesion or 

qysfunction where that information was available. These data appear in 

Table C-4. 
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Table C-4. Description of Pilot sample 
(Diagnoses) (N=24) 

Hemispheric Side of Lesion 

Information not 
Diagnosis Right Left Available TOtals 

Stroke 4 3 1 

seizure 3 2 8 13 

Tumor 2 1 1 4 

TOtals 9 6 9 24 
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A variety of methods were used to collect questionnaire data 

from these subjects. Many were able to fill it out independently. TWo 

required the ~ntire questionnaire to be read to them (one with right 

cerebral hemisphere stroke and one, with left hemisphere stroke). 

Seyeral others required substantial assistance either in reading the 

items or in needing some explanation of vocabulary or intent of the 

items. Those subjects who needed the most help were aided further by 

the use of a ruler or folded paper held under each item in turn. A mask 

for the questionnaire was therefore developed which would display one 

item at a time and which had the scale anchors immediate above the 

item. one subject with severe visuospatial disorientation had 

difficulty using the left side of the Likert scale, and needed 

attention drawn to all options for nearly every item. The author used 

verbal cues from subjects in combination with the marked response on 

the questionnaire to determine the need for reorientation to the scale. 

Data Analysis 

Exploratory Cluster analysis using the BMPD 1M program speci

fied to cluster variables having the highest inter-item correlations 

indicated that possibility the scale was unidimensional, and that clear 

subscales did not exist within it. The items from the ;·dal Passivity 

subscale tended to enter the cluster together. The variables from the 

other two subscales tended to enter the cluster singly, or by two's. 

Items from the Avoidance of Responsibility and the Lack of Involvement 

subscales showed no tendency to enter the cluster together. 
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Inspection of subsca1e to subsca1e and subsca1e to total 

correlations (Table C-5) indicates also that possibly the MMAPS is a 

unidimensional scale, the literature notwithstanding. The Avoidance of 
! • ..... ..J 

Responsibility and the Lack of Involvement subsca1es have correlations 

with the total in excess of .70. 

Internal consistency of the entire 38 item MMAPS was excellent 

for an immature scale used on a sample of persons with widely varying 

brain function (a = .8084). The coefficient alphas for the individual 

subsca1es were less impressive, although the Social passivity subsca1e 

achieved an alpha of a = .74517 and the Lack of Involvement subsca1e an 

alpha of a= .69166. Twelve of the items in the scale detracted from 

the internal consistency, together with item means and standard 

deviations, and a tabulation of missing data are displayed in Table 

C-6. See Table C-7 for a summary of the items comprising the 26 item 

and the 38 item MMAPS together with the subsca1e to which the item 

belongs, and the direction of the item. 
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Table C-5. Modified MMAPS (38 Item): Pearson Correlation 
Coefficients Subscale to Subscale and 

Avoidance of 
Responsibility 

SOcial passivity 

Lack of Involvement 

Total MAPS 

* p<.Ol 
** p<.OOl 

Subscale to Total 
(N = 24) 

Avoidance of 
Responsibility 

1.000 

.4782* 

.6291** 

.9013** 

Social 
Passivity 

1.000 

.2705 

.6280** 

Lack of 
Involvement 

1.000 

.8345** 



Table C-6. Internal Consistency Estimates for 38 Item MMAPS 
(Pilot Data) (N = 24) 

Alpha, Inter-Item 
Item If Item Missing Correlations Standardized 

SUbscale # Mean s.d. Deleted Data .30-.70 Item Alpha 

I. Avoidance of 3 2.5 1.18 .59278 
Responsibility 4 1.21 .145 .58909 

7* 3.33 .702 .60700 
11 2.79 1.141 .57728 
12* 2.09 .949 .64126 1 
14 1.52 .790 .57775 1 
15* 2.00 1.063 .64082 
19 2.87 .058 .54300 1 
21 2.54 1.179 .53655 
22 2.7 1.233 .56502 
24 1.75 '1.032 .56634 
27 2.46 .963 .57542 2 
29* 2.42 1.018 .62834 
30 3.12 .900 .06185 
33 1.74 .915 .59640 1 
35 2.63 1.056 .56942 
36 2.29 .908 .56964 

23/136 .60554 
II. SOCial 8 2.67 1.007 .70793 

passivity 18 2.38 1.245 .69946 
23 2.91 1.06 .69712 
25* 2.44 1.121 .75590 1 
37 2.79 .833 .72770 
38 2.13 1.076 .66352 

9/21 .74517 
t\J 
t\J 
CD 



Table C-6, continued 

Item 
Subsca1e t Mean s.d. 

III. Lack of 1* 1.33 .761 
Involvement 2 1.42 .717 

5 1.92 1.213 
6* 1.77 .922 
9 2.09 1.041 

10 2.38 1.125 
13* 1.96 1.042 
16 2.08 1.213 
17 2.13 1.120 
20* 1.63 .970 
26* 1.38 .647 
31 2.30 1.146 
32* 2.29 1.083 
34 2.25 1.113 

Total scale 

* Item deleted on 26-Itan MAPS 

Alpha, 
If Item Missing 
Deleted Data 

.74084 

.68279 

.68441 

.70356 2 

.67340 1 

.68951 

.69319 

.65996 

.67294 1 

.71078 

.70359 

.67179 1 

.73941 

.63908 

12 
(1.32%) 

Inter-Item 
Correlations 

.30-.70 

27/94 

149/703 

Standardized 
Item Alpha 

.69166 

.80864 

N 
N 
\0 



Table C-7. Summary of Items for MMAPS 

Item i Item i 
Direction 26-Item 38-Item New 
of Item Subsca1e MMAPS MMAPS Item Item 

Active III 1 + I prefer to choose what I eat. 

Active III 1 2 + I am happiest when I am doing same task. 

passive I 2 3 I believe that fate controls my life. 

Active I 3 4 I enjoy doing things for other people. 

passive III 4 5 + My life is without purpose. 

Active III 6 + I am ready to go back to my normal routine 
after two weeks vacation. 

passive I 7 I often do things I don't want to do in 
order to please someone. 

passive II 5 8 I usually let others do the talking. 

passive III 6 9 + I can't be bothered to do much. 

passive III 7 10 + I feel limp. 

Passive I 8 11 I wish that others would call me on the 
phone more. 

t\.) 
w 
0 



Table C-7, Summary of Items for MMAPS, continued 

Item t Item i 
Direction 26-Item 38-Item New 
of Item SUbscale MMAPS MMAPS Item 

Active I 12 

Passive III 13 + 

Passive I 9 14 

Active I 15 

Passive III 10 16 + 

Active III 11 17 

Passive II 12 18 

Passive I 13 19 

Passive III 20 + 

Passive I 14 21 

Passive I 15 22 

Item 

I often do things just to please ~self. 

I prefer to sit alone. 

I wish people would just take care of me. 

I enjoy calling friends on the phone. 

I feel lifeless. 

Many things I do are very exciting to me. 

I am shy. 

1~ings just don't often work out for me. 

I would like to loaf completely the rest 
of my life. 

I have few choices about the things that 
affect me. 

I wish a cause to which I could dedicate 
my life would come along. 

IV 
W 
~ 



Table C-7, swrmary of Items for MMAPS, continued 

Item t Item t 
Direction 26-Item 38-Item New 
of Item SUbscale MMAPS MMAPS Item Item 

Passive II 16 23 I'm a better listener than talker. 

Passive I 17 24 I'd rather that others made the decisions 
for me. 

Active II 25 I· talk more than most of my friends. 

Active III 26 + Doing my duty is important to me. 

Passive I 18 27 I have terrible luck. 

Active II 28 When I am with a stranger, I usually take 
the first step and introduce myself. 

Passive I 29 I usually go along with the crowd. 

Passive I 19 30 I have trouble saying "no· to people who 
ask something of me. 

Passive III 20 31 I'm just going through the motions and am 
not very involved in what I'm doing. 

Active III 32 + I think more clearly after a few days' 
rest. 

Active I 21 33 I make the important decisions about 
myself. 

t.l 
w 
t.l 



Table C-7, SUmmary of Items for MMAPS, continued 

Item t 
Direction 26-Item 
of Item Subscale MMAPS 

Active III 22 

Passive I 23 

Passive I 24 

Passive II 25 

Active II 26 

* I Avoidance of Responsibility 
II Social passivity 

III Lack of Involvement 

Item # 
38-Item New 

MMAPS Item 

34 

35 

36 

37 

38 

Item 

I'm a very enthusiastic person. 

I work hard to be liked. 

I have done a lot of things of which I'm 
later ashamed. 

I'm more of a follower than a leader. 

I'm usually fairly active in discussion 
with friends. 

N 
W 
W 
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Development of cancellation Tasks 

The details of construction of the cancellation task appear in 

this section. Modifications were made in existing instruments with the 

intention of increasing the sensitivity of the final instrument. Since 

cancellation tasks rely on the presence of missing data for scoring, a 

fairly large number of items was used. Additional subscales were added 

with the intent of being able to locate more exactly the precise area 

of visuospatial neglect of extrapersonal hemispace. The cancellation 

task which was used in this study had 80 items (black one-inch lines) 

divided equally into eight subtests on an 8.5 by 11 inch piece of 

paper. Each pair of subtests (one and two, three and four, five and 

six, seven and eight) is essentially identical. Approximately equal 

numbers of equally distributed lines were oriented in each of four 

directions -- horizontal, vertical, and in two oblique directions. 

several phases of instrument development occurred. In the first 

phase the decision was made to include one-inch black lines organized 

into four subtests. The first version of this instrument included 40 

test items in four identical subtests grouped in a two-by-two design on 

an 8.5 by 11 inch piece of paper. The lines were arranged on one 

quarter of the page by allowing cut-outs of the lines to fall randomly 

onto the desired area. SOme adjustment was made before securing the 

lines to arrive at approximately equal numbers of lines sharing the 

same spatial orientation. Inspection of the instrument at that stage of 

development revealed that there may have been too few items in view of 

the fact that scoring is in terms of ndssing data. It seemed also that 
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an instrument with four subtests might not give as definitive data as 

might an instrument with more subtests. 

The instrument was reviewed by two independent observers at 

this point for homogeneity of items. The instruction to the reviewers 

was, ·Please tell me which lines are different to you in some way.· 

Line density appeared to be the variable within these items. 

The second phase of instrument development included doubling 

the mnnber of items and doubling the number of subtests. care was taken 

to use homogeneous lines taken from photocopy reproductions of the 

previous version of the test. Items were arranged as before on one 

quarter of the page, in such as fashion that each half of the quarter 

had equal numbers of items. This modification resulted in a quarter

test of 20 one-inch black lines arranged in each of the above described 

orientations. This quarter was duplicated and arranged to result in an 

entire test, the four quarters of which were identical. The instrument 

was again submitted to independent reviewers for homogeneity of items. 

speCial attention was sought regarding line density. 

A third phase of instrument development included adjustment of 

lines along the borders of the subtests to make subtest boundaries less 

obvious, and another sort of items for homogeneity. Only lines judged 

homogeneous were used in the final version. Line arrangement was 

modified during· the final phase to correct tor one series of lines 

across the long axis of the paper that were all in the same 

orientation. 
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The subtests are labeled wonew throught Weightw. Subtests wonew 

through wfourw are on the left half of the test, and subtests wfivew 

through ·eigh~· are on the right side of the test. Scoring is done by 

counting the number of lines ~ crossed out by the subject within each 

subtest. Boundaries of subtests were identified for the researcher 

through the use of a transparent overlay with subtest numbers and 

boundaries. The raw score for each subtest equals the number of lines 

not crossed out. A reduced copy of the cancellation task with subtests 

indicated appears on the next page. 
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~'~ tl!!lSW. 

Nt INYESTlGATIOff llE IIIt RELATJOffSHIP Wm.!t 
llWt alii! WJAlIi I!lW DE BillCliSt 

The DUrDOse of this DroJett Is to IIOther Infonnatlon Obout how having a 
stroke affetts the NOV oeoDle may feel CIId oct. Peoole with stroke are 
being asked to DOrtlclDOte In this study voluntarllv. The study will be 
conducted In the COllege of Nursing at the university of Arizona. 

This study will reaulre about tNO hours of yOur time during one recording 
session. RarelY, Infannatlon may be IIOthered In tNO sessions, You will 
be asked to f1l1 out two auestlonnalres CIId cOlllllete tNO otller DODer and 
Pencil tests, A test of your abllltv to talk will be done, mid brief 
testing of yOur muscle strength and the sensation In your fingers will 
also be dOne. Then yOU will be asked to sit In a chOir while you listen 
to music. Wires will be attached to fingers of bOth hands during this 
time so thot yOur resoonse to the music and other sounds con be retorded. 
Your medical retords will be reviewed to gather Information abOut your 
stroke. 

The results of this studY will helD those coring for DeaDle with stroke to 
dO It better. You will be given $10 after all the netessary Information 
Is Obtained for your partlclDOtion In this study. The only risk antlcl
DOted Is thOt you IIOY be tired at the end of the ODOOlntment. There Is a 
very renXlte chance thot you may feel a sUght tingling during the recording 
from yOur fingers. You mav rest when tired, and If yOU feel any stronge 
feeling, recording will be stooPed right away. 

Individual retards which hove results of this studv and any Identifying 
Information will be available only to the Investigator. RePorts of this 
study will be oubllshed, but na Information whiCh could Identify an 
Individual subJett will be Included In such reoorts. 

I hove read the abOve subJett's consent (or It hos been read to me). The 
nature, demands, risks, and benefits of the DroJett hove been exolalned 
to me. 1 understand thOt my ouest Ions will be answered at any time and 
thot I om free to withdraw from this DroJect at anv time without Incurring 
III-will, I understand thot this consent form will be filed In on area 
designated bV the HIJIIOIl SUbJett's Comnlttee with access restricted onlv 
to the DrlnclDOI Investigator or authorized reoresentat1ves of the COllege 
of Nursing. A COOy of this consent form will be given me If 1 ask for It. 

subJett'S signature dote 

I ahve carafully axplained to the aubjlet t~1 matura of tho abova projact. 
I ~raby clrtify that to thl bait of my knowlldql tho lubjlCt liqninq t~i. 
con.ent form undlrltendl clearly the natur •• demandl. ri.tl and bonlfitl 
involved in part:1cipetinq in th1. 8tudy. A ...sical problelll or lan9UI9. or 
educational barrier ba. not precluded a clear undlrltand1nq of b11/hlr 
involv ... nt in thi1 project. 

Inv •• ilg.toz' •• Ignature 
ANI 7/1t 

date 
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AU I!M:STIGATION 1f lilt RELATIONSHIP BEMEIi 
~ Ml! WIAlli I!JDES Ilf BlliC1iSf 

The ourpose Of this DroJect Is to gather Information about how having a 
stroke affects the NOY people 1lIIY feel and oct. People IIlth stroke are 
being asked to DOrtlclDOte In this study voluntarily. The study 11111 be 
conducted at St. LUke's Hospital In PnoenllC. Arizona. 

Thl s study 11111 reQul re about two hours of yOur time during one recording 
session. Rarely. Information 1liiY be gathered In two sessions. You will 
be asked to fill out two QuestioMalres and CQIIIllete two other DOPer and 
oencll tests. A test of yOur ability to talk 11111 be done. and brief 
testing of your IUscle strength and the sensation In your fingers 11111 
alsa be done. Then YOU 11111 be asked to sit In a chOir willie you listen 
to muSic. Vires 11111 be attached to fingers of both hands during this 
time sa thOt yOur response to the DIIslc and other saunds can be recorded. 
Your medical records 11111 be reviewed to gather InfonDOtlon abOut yOur 
stroke. 

The results of this studY will helD those coring for people with stroke to 
do It better. You will be given $10 after all the necessary Infarmtlon 
IS Obtained for your oortlclPOtlon In this study. The only risk antlcl
DOted Is thOt YOU IIlOY be tired at the end of the OPDOlntlllent. There Is a 
very rl!llOte chance thOt yOU lilY feel a slight tIngling during the recording 
fna yOUr fingers. You IIOY rest When W'ed, and If yOU feel any strange 
feeling, recording will be stODOed right away. 

Individual records whiCh have results of this studY and any Identifying 
InfarllDtlon will be available only to the Investigator. ReDorts of this 
studY will be PUblished, but no Information which CDUld Identify 011 
Individual subject will be Included In such reDOrtS. 

I have read the above subject'S consent (or It hOs been read to lie). The 
nature, demands, risks, and benefits of the DroJect hove been explained 
to lie. I lIlderstond thOt lIlY QUestions will be answered at any tilDe and 
thOt I IJII free to withdraw frOD this project at any tilDe without Incurring 
111-w111. I understand that this consent form will be flied In CIt area 
designated by the KIIIIOIl SUbJect's CCmnlttee with access restricted only 
to the prlnclDOI Investigator or authorized representatives of the COllege 
of Nursing. A CODY of this consent form 11111 be olven me If I ask for It. 

subject's signature dote 

J ahve car. fully •• pl.ined ~ the eubj.ct the aature of th. above project. 
J bareby certify that to the beat of .y knowled;. the eubject ai9nin; thie 
conaent fora UDderecaDde clearly the neture, daaandl, rilka ond ben.fitl 
involved 1n partic1pat1n9 1n thil study, A .. dicol probl .. or lDn9U09. or 
educational barri.r baa act precluded 0 clear UDder.tendin; of bi./bDr 
involveaent in thi. project. 

IDV •• t~9.tori • • I9nature 
NI/ 7/ .. 

dite 
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ali INVESTIGATION DE. I.IiE RELATIONSHIP BEIl!IEli 
mnKt a/iD WIAUi I!mEs. DE llillmID: 

The purpose of this project Is to gather Infonnatlon abOut how having a 
stroke affects the woy peoDle IllIV feel and act. PeoDle with stroke are 
being asked to partlcloate In thIs studY voluntarily. The Study will be 
conducted at St. Luke's HosDltal and Good Saoorltan /'Iedlcal Center. 
thIs study· will reaulre about two hours of yOur time during one recordlno 
seSSion. Rarely, Infonnatlon may be gathered In two sessions. You will be 
aSked to fill out two QUestionnaires and comolete two other DOIler and Dencll 
tests. A test af your ability to talk will be done, and brIef testIng of 
yOU muscle strength and the sensatIon In yOur fingers wIll also be done. 
Then yOU will be asked to sit In a chaIr WIllie yOu listen to music. WIres 
will be attached to fIngers of bOth hands dUrIng thIs tIme so that your 
response to the musIc and other sounds can be recorded. Your medIcal 
records will be revIewed to gather Information abOut your stroke. 
The results of thIs stUdY wIll helP thase carIng for oeoDle with Stroke to 
do It better. Yau will be given SID after all the necessary Information Is 
obtained for your oortlclPOtion In this studv. The only risk anticipated 
Is that YOU IIXIY be tired at the end of the ODoolntment. There Is a very 
remote chance that yOU may feel a slight tinglIng durIng the recording 
from your fingers. You may rest when tired, and If yOU feel anv strange 
feeling, recording will be stoDDed rIght QIICIV. I understand that Good 
samaritan Redlcal tenter wIll provIde first old medIcal treatment In the 
event of Injury resulting from research procedures. I understand that 
add I tlonol medical treatment w1l1 be my financial resDOnslbll1 tv. Good 
Sarllrltan Redlcal center does not provIde comoensatlon to a person whO Is 
Injured ·Whlle DOrtlcloatlng as a subject In research. 
Individual records Which hove results of thiS study and any IdentifyIng 
Infonnatlon will be avaIlable only to the InvestIgator. Reports of thIs 
study will be PUblIshed, but no Infonnatlon Which could Identify an Indi
vidual subject will be Included In such reports. 
I hove read the abOve subJ ect 's consent (or It hOs been read to me). The 
nature, demands, risks, and benefits of the project hove been explakned to 
1Ile. I understand that my auestlans w111 be answered at anv time and that I 
am free to withdraw from this project at any time wlthaut Incurring 111-
will. I understand that this consent form w111 be f lied In an area desl!!
noted bv the Human Subject's CDmclttee with access restricted only to the 
prlnclDQI Investigator or authorized reoresentatlves of the COllege of 
Nursing at the IInlverslty of Arizona. A CODY of this consent form will be 
given to me If I ask for It. 

subject'S signature date 

1 .......... full, -.1alDM to , ... eubl'.' t ... oatur •• f , .... bo •• pr.' ••• , 1 "'r.b, 
.... Sf, tbat t. tboo ...... f rt _lOll •• Ch ... bl.c, 1ip1Da cbl ......... t tora UIId.utlUldl 

.1oarl, .... Dlturo. d_d ••• 1.u •• 1Id "" •• UtI 1Im>1v.d In partlpatlo. In tbb .cud,. A 
Mdleol proU_ .r la ....... o. edu ••• l .... l barrln ha. IIDC pr •• lud.d •• 1 .. r UIId ..... IldI .. 
of !lU/"'r 1Im>1Y_.t 111 cbl. proJ •• t. 

taV.at~l.tor·. 11,Q.I"",r. 
linn. V111l1aa ••••• , ".5. 
CoUI,. of "uulo, 
ArUo .. Stote UalworlUy 

diC. "U.D ••• I. 11lucur. 
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THE UNIVERSITY OF ARIZONA 
H E A L T H S (. lEN C ESC E N T E R 
TU(,SON. ARIZONA R!l7H 

HUMAN SUBJECTS COMMITTEE 
1609 .... WARREN IBUILDING 220). ROOM 112 

Anne Morgan Williams, R.N., M.S. 
College of Nursing 
Arizona Health Sciences Center 

Dear Ms. Williams: 

TELEPHONE: (602) 62606721 

18 November 1983 

We are in receipt of your project, "An Investigation of the Relationship 
between Stroke and Certain Modes of Response", which was submitted to this 
Committee for review. The procedures to be follolled in this study pose no 
more than minimal risk to the participating subjects. Regulations issued by 
the U.S. Department of Health and HUIII4n Services (45 CFR Part 46.l10Ib) J 
authorize approval of this type project through the expedited review procedures, 
with the condition that subjects' anonymity be maintained. Although full 
Committee review is not required, a brief summary of the project procedures is 
submitted to the Committee for their information and comment, if any, after 
administrative approval is granted. This project is approved effective 18 
November 1983. 

Approval is granted with the understanding that no changes will be made 
in either the procedures followed or in the consent form(s) to be used (copies 
of which we have on file) withou~ the knowledge and approval of the HUIII4n 
Subjects Committee and the College or Departmental Review Committee. Any 
physical or psychological harm to any subject must also be reported to each 
committee. 

A university policy requires that all signed subject consent forms be 
kept in a permanent file in an area designated for that purpose by the Department 
Head or comparable authority. This will assure their accessibility in the 
event that university officials require the information and the principal 
investigator is unavailable for some reason. 

MN/jm 

cc: Ada Sue Hinshaw, R.N., Ph.D. 
College Review Committee 

Sincerely yours, 

Milan Novak, M.D., Ph.D. 
Chairman 
Human Subjects Committee 
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DATA FROM CONTROL VARIABLES 

Appendix F contains details of the findings of clinical control 

variables and the methodological controls. Many data are presented in 

tabular form with a minimum of narrative. 

Details of Clinical Controls 

This section contains information regarding the characteristics 

of the stroke itself, as well as data from sensorimotor and language 

testing. 

Details of Stroke Characteristics 

The time between the occurrence of the stroke and the data 

collection was similar for both those with left and right hemisphere 

stroke. The mean nwnber of lobes involved was the same for both groups. 

These are displayed in Table F-I. The individual lobes of the cerebral 

hemispheres were involved by stroke with nearly equal frequency. The 

only exception is involvement of occipital lobe, which in this sample 

occurred only in the left hemisphere. Details of this distribution are 

in table F-2. Specific patterns of involvement by the strokes are 

displayed in Table F-3. No test of statistical differences was 

calculated because of the small size of all cells. 

Details of sensorimotor and Language Findings 

Both groups of subjects were weaker in the arm and hand contra

lateral to the stroke. These differences were, as expected, statistic

ally significant. They are displayed in Table F-4. The two groups. were 

similar in terms of strength when compared on the basis of strength in 



Variable 

Time Since Stroke 
(Weeks) 

Number of Lobes 
Involved 

Table F-l. Comparison of Mean Time Since Stroke and Mean Number· 
of Lobes Involved Between Subgroups 

(N = 20) 

Left Hemisphere Right Hemisphere 
(N=lO) (N=lO) 

Mean s.d. Mean s.d t 

60.7 13.841 58.4 18.137 .32 

1.8 1.033 1.8 .789 0 

P 

.754 

1.000 

~ 
~ 
0\ 
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Table F-2. Comparison of Frequency of cerebral Lobes Involved 
in the Stroke by cerebral Herrdsphere 

(N = 20) 

cerebral Hemisphere 
Fisher 

Cerebral Left Right Exact 
Lobe N=lO N=lO Test p 

Frontal 6 6 .67504 .5000 

Temporal 6 7 .50000 .3300 

Parietal 4 5 .50000 .3367 

Occipital 2 0 .23684 .0755 



Table F-3. Frequencies of Patterns of Involvement 
of Stroke by Side of Hemisphere Lesion 

Side of Stroke 

Lobe(s) Involved Left Right TOtal 

Frontal Only 2 3 5 

Tenporal Only 1 1 2 

Parietal Only 1 0 1 

Occipi tal only 1 0 1 

Fronto-temporal 2 1 3 

Tenporo-parietal 1 3 4 

Front-temporo-parietal 1 2 3 

All Lobes 1 0 1 

TOtals 10 10 20 

248 



Table F-4. Comparison of Bilateral Muscle strength by Hemispheric 
Side of stroke and by Muscle Group I 

(N = 20) 

Ipsilateral Contralateral 
Hemispheric Muscle Arm Strength Arm strength 
Side of Stroke Group Mean* s.d. Mean* s.d t p 

;;;::>-

Left Deltoid 4.9 .316 3.1 1.853 3.37 .008 
N=lO 

Biceps 5.0 0 2.6 2.119 3.58 .007 

Triceps 4.8 .422 2.8 2.044 2.93 .017, . 
Finger 5.0 0 2.7 2.003 3.63 .005 
Flexors 

Right Deltoid 4.7 .483 3.3 1.703 -3.50 .007 
N=10 

Biceps 4.8 .483 3.0 2.000 -3.43 .008 

Triceps 4.6 .516 2.8 1.989 -3.52 .007 

Finger 4.7 .483 2.3 2.058 -4.27 .002 
Flexors 

* Range = 0-5 

N 
,e:.. 
\D 
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the arm and hand ipsilateral to the stroke and contralateral to the 

stroke in most muscle groups. Persons with right hemisphere stroke were 

consistently somewhat weaker on the side ipsilateral to' the stroke. 

These differences achieved statistical significance for ipsilateral 

biceps and ipsilateral finger flexors. Details appear in Table F-5. 

More persons with right hemisphere stroke than left hemisphere 

stroke made errors on the Tactile perception Testing, and they in 

general made more errors per person. These data are displayed in Tables 

F-6 and F-7. Persons with right hemisphere stroke did less well on both 

Finger Tip Number writing and on Finger Identification than did persons 

with left hemisphere stroke. Details of these findings are in Table 

F-8. Although differences in performances on the Short Aphasia 

Screening Test between the two groups did not achieve statistical 

significance, all differences were in the expected direction. Details 

appear in Table F-9. 

Details of Control Variables 

Three variables were designated control variables: city of data 

collection, collection of data in the home, and method of questionnaire 

administration(amount of assistance required for the subject to answer 

the questionnaire). Details of comparisons of city of data collection 

and method of questionnaire administration appear in this section. 

Skin conductance data were similar for both cities. This was 

the variable most at risk for systematic difference. These data are 

displayed in table F-IO. 



Table F-5. Comparison of Muscle Strength Ipsilateral and 
Contralateral to the stroke by Muscle Group and by 

Hemispheric Side of Stroke 
(N = 20) 

Hemispheric Side of Stroke 

Relationship Left Right 
Muscle of Arm to Mean Mean 
Group Side of stroke strength s.d. strength s.d. 

Deltoid Ipsilateral 4.9 .316 4.7 .483 

Contralateral 3.1 1.853 3.3 1.703 

Biceps Ipsilateral 5.0 0 4.7 .473 

Contralateral 2.6 2.119 3.0 2.00 

Triceps Ipsilateral 4.8 .422 4.6 .516 

Contralateral 2.8 2.044 2.8 1.984 

Finger Ipsilateral 5.0 0 4.7 .483 
Flexors 

Contralateral 2.7 2.003 2.3 2.058 

t 

1.10 

-.25 

1.96 

-.43 

.95 

0 

1.90 

.44 

p 

.290 

.804 

.081 

.669 

.356 

1.000 

.081 

.665 

t>J 
U1 ..... 



Table F-6. Number of Subjects Making Errors in Tactile 
Perception by Location of Stimulus and 

by Hemispheric Side of Stroke 
. (N = 18) 

252 

Left Hemisphere Right Hemisphere 
Stroke Stroke 

Location of Stimulus N=9 N=9 

BOth hands Ispilateral Hand 0 1 

Contralateral Hand 3 3 

Contralteral Hand Hand 4 6 

Ipsilateral face Face 0 0 

Ipsilateral Hand Hand 2 2 

Contralateral Face Face I 2 



Table F-7. Numbers of Errors Made on Tactile Perception by 
Location and Hemispheric Side of Stroke 

Left Hemisphere Right Hemisphere 

Nwnber Mean Nwnber Mean 
of Errors/ of Errors/ 

Location of Stimulus Errors Subject s.d. Errors Subject s.d. 

Both Hands Ipsilateral 0 0 0 1 .111 .333 
Hand 

Contralateral 8 .889 1.95 -12 1.333 2.500 
Hand 

Contralateral Hand 14 1.556 2.242 17 1.889 1.691 
Hand/ 

Ipsilateral Face 0 0 0 0 0 0 
Face/ 

Ipsilateral Hand 4 .444 1.014 5 .556 1.333 
Hand/ 

Contralateral Face 1 .111 .333 5 .556 .1333 
Face 

t 

-1.00 

-.42 

-.36 

0 

-.20 

-.97 

p 

.347 

.681 

.727 

.500 

.845 

.357 

N 
U1 
IN 



Sensory Task 

Finger Tip 
Number Writing 
(N=17) 

Finger 
Identification 
(N=18) 

Table F-8. Numbers of Errors Made on Finger Tip Number writing and 
Finger Identification by Location and by 

Hemispheric Side of Stroke 

Left Hemisphere Right Hemisphere 
Location Mean s.d. Mean s.d. t 

Ipsilateral 7.2500 2.712 6.556 3.779 

Contralateral 6.850 3.227 11.222 6.996 

Ipsilateral .2222 .667 .1111 .333 

Contralateral .5556 1.667 5.3333 6.874 

.44 

-1.67 

.45 

-2.03 

p 

.668 

.120 

.663 

.073 

N 
U1 
~ 



Subtest 

Aphasia 

calculation 

Square 

Cross 

, Triangle 

Key 

Table F-9. Summary of Differences Between Those with Left Cerebral 
Hemisphere Stroke and Right Cerebral Hemisphere Stroke 

on the Short Aphasia Screening Test* 
(N = 20) 

Left Hemisphere Right Hemisphere 
Mean s.d. Mean s.d. t 

4.3333 5.657 2.9000 1.853 .73 

1.0000 .866 .6000 .843 1.02 

1.0000 .• 707 1.2000 .789 -.58 

1.2222 .667 1.7000 .675 -1.55 

.8889 .601 1.1000 .876 -.62 

1.6667 1.000 1.9000 .738 -.57 

* High soores represent iropairnent 

p 

.485 

.323 

.568 

.139 

.545 

.575 

to.) 
U1 
U1 



Variable 

SCLlR 

SCL1L 

SCL2R 

SCL2L 

SCRlR 

SCRlL 

SCR2R 

SCRlL 

Offset, Right 

Offset, Left 

Table F-10. Comparison of Skin Conductance Data for 
the Two Collection Sites 

City A City B 
Mean Mean 

..Affihos s.d. pnhos s.d • t 

2.6124 1.458 2.2452 1.010 .66 

2.6262 1.744 3.2200 2.474 -.61 

2.4527 1.713 2.3319 1.143 .19 

2.5561 1.732 3.0704 2.229 -.57 

.0974 .129 .1712 .416 -.51 

.0917 .117 .4132 .823 -1.16 

.1770 .258 .1522 .349 .18 

.0832 .119 .1522 .349 -1.20 

.0736 .056 .2711 .446 -1.32 

.0464 .036 .1144 .123 -1.60 

P 

.516 

.553 

.853 

.580 

.621 

.278 

.861 

.265 

.223 

.143 

N 
U1 
0'1 



Table F-lO, continued 

Key: SCLlR = Initial skin conductance level, right hand 
SCLlL = Initial skin conductance level, left hand 
SCL2R = Second skin conductance level, right hand 
SCL2L = second skin conductance level, left hand 
SCRlR = Skin conductance response to deep breath, right hand 
SCRlL = Skin conductance response to deep breath, left hand 
SCR2R = Skin conductance response to loud noise, right hand 
SCR2L = Sk~.!l conductance response to loud noise, left hand 

N 
U1 
-..J 
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Method of questionnaire administration had an effect on only 

one of the scales, the Depression subscale of the SRT. Details of 

differences appear in Table F-ll. 



SCale 

MMAPS 

Avoidance of 

Table F-11. Comparison of SCale Means by Method of 
Questionnaire Administration 

(N = 20) 

Method 1 Method 2 Method 3 Method 4 
(N=12) (N=3) (N=4) (N=l) F 

32.67 36.00 28.25 21.0'0 1.206 

17.92 22.33 15.25 11.00 1.715 
Responsibility 

Lack of 6.92 5.00 7.00 4.00 1.087 
Involvement 

Social passivity 7.83 8.67 6.20 6.00 .751 

SRT 24.25 29.33 11.50 22.00 .945 

Depression 6.17 10.67 2.50 7.00 2.568 

Anxiety 6.58 6.33 1.75 2.00 .980 

Key: M=thod 1 = ~ help 
Method 2 = Clarification of some items 
Method 3 = Questionnaire read to subject 
Method 4 = Subjects needs frequent reorientation 

df 

3,16 

3,16 

3,16 

3,16 

3,16 

3,16 

3,16 

p 

.339 

.204 

.383 

.442 

.091 

.091 

.427 

to.) 
111 
\0 
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