el Yimse

du Canada

Bibliothéque najidnal

Canadian Theses Service  Service des theses canadiennes

-

Ottawa, Canada
K1A ON4

NOTICE

The quality of this microformis heavily dependent upon the
quality of the original thesis submitted for microfilming.
Every effort has been made to ensure the highest quality of
reproduction possible.

if pages are missing, contact the university which granted
the degree. . .

Some pages may have indistinct print especially if the
original pages were typed with a poor typewriter ribbon or
it the university sent us an inferior photocopy.

Reproduction in full or in part of this microform f gov"emed
by the Canadian Copyright Act, R.S.C. 1970,-€. C-30, and
subsequent amendments. \

NL-399 (1. 88/04) ¢

AVIS

La qualité de cette microforme dépend grandement de la
qualité de la thése soumise au microfilmage. Nous avons
tout fait pour assurer une qualité supérieure de reproduc-
tion.

S'il manque des pages, veuillez communiquer avec
'université qui a conféré le grade.

La qualité d'impression de certaines pages peut laisser 3~ -
désirer, surtout si les pages originalesiont été dactylogra-
phiées a 'aide d'un ruban usé ou si 'université nous a fait

parvenir une photocopie de qualité inférieure.

La reproduction, méme partielle, de cette iicroforme est
soumise a la Loi canadienne sur le droit d'auteur, SRC
1970, c. C-30, et ses amendements subséquents.

Canada



(d

. ASSESSING PROBLEMS IN DAILY FUNCTIONING
"IN HEAD-INJURED ADULTS

I

by

Susanne R. Schibler

B.A. (Honors), McGill University, 1986

THESIS SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENTS FOR THE DEGREE OF ~
MASTER OF ARTS
oin the Department
of'

Psychology

©® Susanne R. Schibler 1989
SIMON FRASER UNIVERSITY
. July, 1989
All rights reserved. This work may not be

reproduced in whole or in part, by photocopy
or other means, without permission of the author,



B+

_National Library —

Bibliothéque nationale

of Canada ~ du Canada

7 Canadian Theses Service Service des théses canadiennes

Ottaws. Canada
K1A QN4

The author has granted an imevocable non-

exclusive licence allowing the National Library
of Canada to reproduce, loan, distribute or sell
copies of his/her thesis by any means and in
any form or format, making this thesis available
to interested persons.

The author retains ownership of the copyright
in his/her thesis. Neither the thesis nor
substantial extracts from it may be printed or
otherwise reproduced without his/her per-
mission. ’

. L'auteur a accordé uné licence irévocable et

non exclusive permettant a la Bibliothéque
nationale du Canada de reproduire, préter,
distribuer ou vendre des copies de sa thése
de quelque maniére et sous quelque forme
que ce soit pour mettre des exemplaires de
cette thése a la disposition des personnes
intéressées. ‘

L'auteur conserve la propriété du droit d'auteur
qui protége sa thése. Ni la thése ni des extraits
substantiels de celle-ci ne doivent &tre
imprimés ou autrement reproduits sans son
autornisation.

ISBN @0-Q}5-66224-7

Canadi



APPROVAL

Name: Susanne R. Schibler
Degree: Master of Arts
Title of thesis: Assessing Problems in Daily Functioning

in Head-Injured Adults

Examining Committee:

Chairman: Dr. Paul Bakan

br’. Geoffrey D. Carr
Senior Supervisor

Dr. Marilyf L. Bowman

Dr. Mardaret J.J Kendrick
Lion's Gate Hospital, Vancouver, B.C.

Dr. \David J. Crockett

Exteknal Examiner v
University of British Columbia
and-University Hospital, Vancouver, B.C.

~ ! o - . 7
Date Approved;,\$¢¢47’ﬂyﬁi / 957/

ii



PARTIAL COPYRIGHT LICENSE

| hereby grant to Simon ?raser University the right to tend
my thesis, project or extended essay (the title of which is shown below) |
to users ot the Simon Fraser Universl?y Library, and to make parfnal or
single copies only for such users or In respohse to a request from the
library of éhy other university, or other educat lonal Institution, on
its own behalt or for one of its users. | further agree that permission

for multiple copying of this work for scholarly purposes may be granted

by me or the Dean of Graduate Studies. [t is understood that copying

or publfca?ion of this work for financlal gain shall not be allowed

without my written permission.

Title of Thesis/Project/Extended Essay

Assessing Problems in Daily Functioning in Head-Injured Adults

eI

Author:

(signature)

Susanne R, Schibler

{name)

égga«z{ &, /‘7v"ﬁ

(date)




ABSTRAcF:"

The present study centers around the development and initial
validation of the Simon Fraser University (SFU) Index of
Neuropsychological'Functioning;-a self—report\inven@ory
designed to assess problems in daily functioning experienced
by néurologically impaired adults. The SFU Index was |
administered to head-injured patients, non—head-injured
control subjects and a "significant other" livihg with each
subject. Head-injured patients were significantlf more
impaired in daily fuhctioning than control subjects, as
rated by themselves and by their "significant others". The
impairment ratings provided by head—injured subjects did not
differ from those provided by their "significant others".
Ten SFU Index items were designed to assess malingering via
subjects' endorsement of unlikely sequelae of heaa—injury.
Head-injured paFients and their "significant others"
endorsed these items on éTsubstantially lower basis than the

remaining items. The relationship between the SFU Index and

neuropsychological test scores and demographic variables was,

investigated by identifying those variables that best

predicted patient and "significant other" ratings of

subjects' problems in daily functioning.
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CHAPTER I

INTRODUCTION

"Hope has been both my foe and my ally. As my foe,

it has enabled me to unrealistically plan my life,

dreaming of lifestyles which had little if any

feasibility... Positively, my hope has allowed me to
accomplish feats which were deemed impossible by

those in authority. Where does determination leave

off and unreality begin?" (Dann, 1984)'

Traditionally, "recovery" from traumatic head-injury was
equated with the preservatlon of the patient's life, and
with the absence of grossly incapacitating physical or
mental deficits. There has been, however, a growing
awareness of the detrimental effects of even minor
neurological insult on virtually every aspect of the
victim's life. The present study cehters around the
deVelopment of the Simon Fraser University (SFU) Index of
Neuropsychological Functioning, a measure designed to
systematically assess problems in daily functioning
experienced by neurologically impaired adults. The following
review briefly provides a hjstorical context for the present

study, followed by a discussion of a number of important

issues in modern neuropsychology.

' Ms, Dann suffered a head-injury in a motor vehicle
accident fifteen years prior to publishing her account of
the emotional turmoil that accompanies traumatic
head-injury.



From Diagnosis to Description: The Shift in Emphasis in

Clinical Neuropsychology

A recent shift in emphasis in clinical neuropsychology,
resulting in the increased importance accorded to patients'
everyday functioning, high-lights the need for a tool tq

delineate patients’' problems in daily functioning.

Rourke (1982) conceptualized the evolution of clinical
neuropsychology over the lasﬁLiﬁ years. in terms of three
paradigms: the static, cognitive and dynamic phases. During
the 'static' phase, characterizing the fid{g between 1945
and the mid 1960s, brain damage was conceptualized as an
all-or-none phenomenon (Hartlage, 1987; Lezak, 1983). The

primary tasks of clinicians centered around the

differentiation between 'organic' and 'functional' deficits

and the establishment of "fixed relationships between
well-documented lesions and éupposedly reliable and easi;y
understood psychological measures" (Rourke, 1982, p.2).2
Empirical interests were focused on the devélopment and
validation of éingle—function meésures~that discriminated
between brain-damaged and non-brain-damaged examinees

(Costa, 1983; Hartlage, 1987; Lezak, 1983; Mapou, 1988;

Rourke, 1982)

According to Lezak (1983), the static phase of clinical

neuropsychology typifies the initial status of any clinical.



science: Prior ;b'creating its own niche in the health care
field, neurops;chology needed to gain credibility vié a vis
the more established fields of medicine, neurology and
clinical bsychology. This was accomplished by demonstrating
the ability of neuropsychological tests to replicate
Amedical—diagnpstic findings (Crockett, Clark & Klonoff,

- 1981) and reéhlted in a large body of literature attesting
to the discriminétiveivalidity of neuropsychological tests
(see Heaton, Baade & Johnsdn, 1978; Heaton & Crowley, 1981;
and Spreen & Benton, 1965; for reviews of the literature

concerned with the discriminative validity of

neuropsychological measures).

The 'cognitive' phase in the evolution of clinical
neuropsychology witnessed a growing interest in the
"psychology" of neuropsychology {Boll, 1985; Rourke, 1982).
Whereas attentiqn had béen focused primarily on the brain
during the 'static' phase, the emphasis now shifted toward
the description of the psychological abilities required for
successful test performance (Rourke, 1982), Although the
complexity of cerebral trauma was yet to be fully
appreciated, increasing attention was accorded to th;#extent'

and nature of cognitive impairment resulting from brain

‘damage (Lezak, 1983; Prigatano, 1986a).

It is only recently that clinical neuropsychology has

moved toward a 'dynamic' model that simultaneously

S



recognizes the complexity of neurological insult and its
functional manifestations (Rourke, 1982). The integration of
the two sides of the brain-behavior relationship, as well as
the advances made in medical neurodiagnosis, have led to the
exténsion of clinical neuropsychology beyond the réplication‘
of medical findings (Brooker, 1984; Costa, 1983; Crockett et
al., 1981; Hartlage, 1987; Heaton & Pendleton). Although
neurop;ychologists'are still consulted for diagnostic
purposes, their unique contribution to patients' "medical
work-up" (Brooker, 1984) has shifted toward the description
of behavioral strengths ahd weaknesses attributable to
cerebral lesions (Brooke;, 1984; Chelune & Moehle, 1S586;
Costa, 1983; Hartlage, 1987; Lezak, 1985; MacNeill Horton,

Jr., & Puente, 1986; Mapou, 1588; Rourke, 1982).

The new focus in clinical neurépsychology on the whole
individual and his envirqnment; rather than only on his ,/
brain (Boll, 1985; Chelune & Moehle, 1986; Rourke, 1982),
has enhanced the usefulness of neuropsychological assessment
significantly. In addition to its ongoing use as a
diagnostic tool, neuropsychological assessment is now
performed to establish relationships between cognitive
impairment and brain damage (Crockett et al., 1981; Lezak,
1983), to plan and evaluate treatment programs (Brooker,
1984; Crockett et al., 1981; Lezak, 1983; Wolfe, 1987), to

provide management recommendations and coping strategies for
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patients and their families (Brooker, 1984; Lezak, 1983;.
Wo}fe, 1987) and to predict the‘degree of expected recovery
and eventual level of adjustment following brain damage

(Brooker, 1984; Crockett et al., 1981).

The shift.frém a purely diagnostic toward a more
descriptive focus has a number of implications in terms of
both neuropsychological research and clinical application.
First, there has beén a growing interest in the quaiity of
daily living‘of neurologically impaired patients. Second,
there have been attempts to identify the factors that add to
the cbmplexity of predicting long-term recovery from
cerebral traumétrThird, the usefulness of neuropsychological
“measures is no longer evaluated on the sole basis of
descriminative validity. Emphasis is now pléCed on
ihvestigating the efficacy of neuropsychological measures to
predict problems in daily functioning. Fourth, the nature of
the formal neuropsycholoéical evaluation has been criticized
in terms of its limited applicability to real-life behavior.
The remainder of this review addfesses these issues with |

respect to head-injury.

Long-Term Cdnsequences of Traumatic Head-Injury

-

Given that the SFU Index of Neuropsychological

Functioning centers on the assessment of those daily



functioning problems that are attributable to head-injury,
the following sections will address the effects of traumatic

head-injury and the complex nature of the recovery process.
Cognitive-Perceptvual Sequelae of Head-Injury

The'long—terh cognitive-percepfual consequences of
head-injury can be classified into six broad categories of
dysfunction (Prigatano & Fordyqe, 1986). One area of
disturbance concerns attentign and concentratibn, manifested
in terms of increased disfractibility and impaireé seledf{Ve
attention and shifting of attention (Prigatano & Fordyce,

N

1986). A second problem area involves the executive
functions, including goal formulation planning, initiation
and effective performance of purposivéxgéhécfzj (Lezak,
1982, 1983, 1985). Deficient executive functioning results
from impaired abstract thinking;and problem-solving,
impulsive or perseverative responding, the inability to
self-monitor ohgoing behavior aﬁd organically-based
.deficiencies in motivation (Lezak, 1982, 1983; Prigatano &
Fordyce, 1986). A third area of dysfunction involves
disturbances in judgment'and perception. Head-injured
patients' social functioning, for example, is frequently
comprohised by their low threshold for environmental
stimulation, their misinterp;etation of interpersonal cues,
and their inapproprisée behavior in social situations

(Prigatano & Fordyce, 1986). A fourth problem area involves
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memory and Qew‘learninq. Although remote memories afe
frequently left ini?ct following head:injury, the storage
and recall of more recent memories are typically impaired. A
fifth area of dysfunction concerns the slowing of
information processing and of psychomotor functioning
(Prigatano &'Fordyée,.l986). A last area of dysfunction
involves linguistic disturbances. Commonly observed
communication deficits following head-injury include
non-fluent, qualitativelynimpoverished output; poor word
generation and speech initiation; impaired repetition,
naming, reading and writing skills; and nonfaphasic deficits
such as‘talkativeness or tangentiaiity of speeqh (Prigatano

& Fordyce, 1986; Prigatano, Roueche & Fordyce, 1986; Stuss &

Benson, 1984).

Emotional , Persoﬁality and Psychosocial Sequelae of

Head*[nju}y L

Given‘the recent emphasis on everyday functioning in
neufopsychology, the last decade has witnessed a :
proliferation of sequential assessment studies tracing -
post-head-injury adjustment in térms of daily functioning
ability. Those studies assessing head-injured patients'
functioning shortly after the injury typically report a high
prevalence of psychosomatic symptoms (Keshavan,
Channabasavanna & Reddy, 1981; E. Miller, 1979). As the

injury-assessment interval increases and the natural



recovery of the brain takes place, however, these deficits
lessen and psychosocial, emotional and personality

disturbances become more prevalent.

In a seven-month follow-up stﬁdy, a sample of severely
head-injured patients reported a number of emotional
problems, including irritability, anxiety and aggression
(Tyerman & Humphrey, 1984). Reported personality chenges
ranged from the negative (bitterness, frustration) to the
neutral (cautiousness; seriousness) and the positive
(increased maturity and understanding). Psychosocial

complaints?centered around the inability_to\reSume work,

leisure activities and‘interpersonal relationships.

McKinlay, Brooks and their eolleagues have described
post-injury functioning in severely head-injured patients on
the basis of relatives' reports. During the first |
pcst—traume year, language and self-care difficulties
reportealy decreased (McKinlay & Brooks, 1984; McKinlay,
Brooks, Bond, Martinage & Marshall,ll981) while emotional
and behavioral functioning were rated as more impaired.
Among the specific cqmplaints voiced by relatives were mood
swings; displays of bad temper, social withdrawal,
impatience, depression and child-like behavior (McKinlay et
al., 19815. Even those patients whose relatives reported no
personality changes exhibited impaired emotional control and

reduced energy and enthusiasm at the end of the first



post-trauma year. Injury severity, as measured by the length
of post-traumatic amnesia (PTA), emerged as a good predictor
of the likelihood of personality change, but not of its

extent (Brooks & McKinlay, 1983).

Given the primarily negative emotiongl and behavioral
changes observed in post-head-injury patients, it is not
_surprising that the quality of their interpersonal
relationships frequently deteriorates over time._In a
two-year follow-up of severely head-injured subjects
(Weddell; Oddy & Jenkiné, 1980), relatives rated the
patients as having feyer interests and hobbies; having fewer
close.friends and being more lonely and bored. While patient
irrifability was positively related to family conflict,
employment was inversely associated with psychosocial and
neuropsychological impairment (Weddell et al., 1980).
Another follow-up study (Oddy & Humphrey, 1980) found that
severely head-injured patients had reduced contact with |
close friends six months after the injury. At the end of the
first post-trauma year, patients' relationships with their
siblings were strained, and spouses expressed diminished
feelings‘of affection toward patients. Furthermore, patients
~received fewer visits and participated in fewer leisure
ac;i&ities. Two years post-injury, a trend towards having
fewer friends emerged, suggesting ongoing difficulties with

interpersonal relationships. In this study, neither social
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contact nor participation in ledsure activities were related

to patients' physical disabilities,(e.g;, the loss of a
limb). The psychosocial variables were, however, associated
with neuropsychological test performance, illustrating the
impact of»cognitive impairment on everyday functiqning;
Return to work was influenced by both physical disability
and by premorbid persbnality fthors such as nervéusness and

suspiciousness (0ddy & Humphrey::lQBO).

Long-term follow-up studies suggest that ‘recovery of
psychosociairand emotional functioning remains incompiete
for'many patients. Five years post-injury, relatives still
rated patients as being negativistic, withdrawn, suspicious
and confused (Newton & Johnson, 1985). Another five-year
fOlldw-up (Brooks, Campsie, Symington, Beattie and McKinlay,
1986), reported that little improvement had taken place over
the last three years, and that patients' threats of |
violence, concentration problems and dependence had
increased (Brooks et al., 1986). In a sample of head—injurea
patients studied by Lezak (1987) anger, reduged social
égntact, difficulties at work or in school and reduced

participation in leisure activities remained major problem

- areas five years after the injury. While physical impairment

generally showed no association with emotional or social
fuhétioning in this study, physical mobility and the

intactness of speech were related to independent living

10
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skills (Lezak, 1987).'Similarly, independence in daily
living was inverSély related to psychological distress in
another head-injured patient sample (Jellinek, Torkelson &
Hé;vey, 1982). In a'seven*year'follow—up) loss of temper,
lack of interests, social isolation and immature behavior
were the most consisteﬁtly reported remégning difficulties
(oddy, Couéhlan, Tyerman & Jénkins, 1985). As long as 10 to
15 years fqllowing head-injury, pétients were characteriieg
by increased irritability, restlessness, aspontaneity,

tiredness and decreased social contact (Thomsen, 1984),

Oon one hand, it is difficult to obtain a global picture
of post-head-injury functioning on the basis of the findings
of individual follow-up studies. The generalization and
intégration of these findi;gs is hampered by differences in
research design, patient and control groups, measures of
cognitive ability and everydéy(adjustment and
injhry-assessment intervals. On the other hand, the
diversity within this body of research enhances the value of

repeatedly observed trends. Not only do the differences in

methodology subject these common findings to a more

"stringent test of generalizability, but they also provide a

crude 'time-line' that describes issues in post-head-injury

functioning at various stages of recovery.
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Long-term Course of Recovery Following Traumatic Head-Injury

Redovery of function following traumatic head—injufy is
generaliy conceptualized as a logarhythmic function, witﬂ
rapid gains‘occuring in thé early post-trauma stage§ and
improvement slowing thereafter. Stage models divide the
reéovery process into a number of relatively distinct pBaSes
(Bond, 1979; Cripe,1987). During the first stage, the length
of which varies as a function of'injury se;erity (Bond,
v1979; Cripe, 1987), patients range from a barely arousable
to a completely unconscious state (Cripé,‘1987)vand most:
higher-level cognitivé functioning remains "shut down"
(Cripe, 1987). At the second stage, consciousness is
regaihed and problemsrin the basic cognitive functions
(e.qg., aftention, concentration and memory) first.become
evident (Bond, 1979; Cripe, 1987). The end of this stage is
heralded by the clearing of disorien;ation and of
post-traumatic amnesia (Bond, 1979; Cripe, 1987). The third
-recovery stége, which lasts until about six months after the
injury (Brooks, Deelman, Van Zomeren, Van Dongen, Van
Harskamp.& Aughton, 1984; Cripe, 1987;wDikmen, Reitan &
Temkin, 1983; Lezak, 1979; W.G. Milier, 1986) is
characterized by rapid coénitivevimprovemeht paralleling the
natural recovery of the brain (Bond, 1979). The last stage
consists of the slowing and subsequent plateauing of

improvement (Brooks et al., 1984; Cripe,'1987; E. Miller,
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1979; W.G. Miller, 1986). It is at this stage that deficits
in higher-level cognitive, executive, emotional and
psychosocial functioning are first recognized by patients

and, their "significant others" (Bond, 1979; Cripe, 1987).

"Factors Affecting Long-term Qutcome
Injury Severity L

Eventual outcome following traumatic head-injury has
been associated with patient characteristics such as age,
premorbid i;tellectual fuhctioning, occupational and
‘educational attainment, socio-economic stacus and‘pfemorbid
psychological adjustment (Boll, 1985; Klonoff,»écsta & Snow,
1986; E. Miller, 1979; W.G. Miller, 1986; 0ddy & Humphrey,
1980). The most frequently used predictor of patients’
eventual adjustment, however, is injury severity as measured
bj tE? length of post-traumatic énd retroactive amnesia or

the length and depth of coma (Lezak, 1983; E. Miller, 1979).

Levin and Grossman (1978), for example, found that
patients of differing fnjury—severity grades remained 100%
distinguishable in terms of their emotional, cognitive and
,psychosccial functioning ten months after the injury. Ih an
18-month follow-up, severely head-injured patients
consistently difggred from their less severely injured

counterparts in terms of higher-level cognitive functions

13



such as concept formation, problem-solving and abstract and
:fiexible'reasoning (Dikmen, Reitan & Temkin,'1983). Less
éonsistent differences were obtained for the more basic
cognitive functions, including éttention, concentration, and p
incidental memory. No injury-severity—related,differeﬁces
weré‘found for motor strength and speed (Dikmen et al.,f
1983). The authors proposed a 'deficit-proportional' model
“of recovery, in which more severely injured patients are
exbected’to show a greater degree 6f both improvement and

residual impairment than less severely injured patients

(Dikmen et al., 1983).

Although injury severity ténds to accurately predict
~patient functioning during the early post-trauma stages (E.
Miller, 1979), guécome becomes increasingly muLti-determined
as the time since the injury increases. The relationship
between felativés'ureports of patient adjustment and the
length of patients' PTA, for exémple, decreasedbdrastically
over a five-year post-injury period (Brooks et al., 1986).
Similarly, relatives' ratings of the burden ﬁhey experienced
as a result of patients' neurologically impaired status was
strongly related to the length of patients' PTA at three
months, but not one year post-injury (McKinlay et al.,

o

1981).
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The Layered Emergence of Head-Injury Sequelae

A

\
The recovery process following traumatic head-injury is

complicated by the appearance of increasingly complex\
deficits as thé_fime since the injury incresses (Brook‘et_
al., 1984; Cripe, 1987; Dikmen et al., 1983; Lezak, 1978,
1979). Deficits ih the higher-level functions may be
"masked" by the presence of more visible or grossly
incapacitating sequelae in the early stages of recovery. -

, . 2
for example, difficult to detect impairment in executive and

(Cripe, 1987; Lezak, 1978; *i:inlay & Brooks, 1984). Itiis,
interpersonal functioning in patients who are disoriented,
aphasic aﬁd amnestic. Lezék (1979) noted differenfial rates
of onget, rate and extent of recovery in learning and memory
functions of various complexities. Over a three-year
assessment period, 6n1y sjmple measures of immediate memory
spah and Verbal learning showed consistent improvement in a
.sample of head-injured patient;. An actual deterioration in

performance was observed in some of the more complex

functions sampled (Lezak, 1979).

Such instances of "sécondary regression” (Lezak, 1979)
are frequently observed in the emotional and‘psychosocial
realms of functioning (Brooks, Hosie, Bond,-Jennett &
Aughton, 1986; Brooks & McKinlay, 1983; McKinlay et al.,
1981; McKinlay & Brooks, 1984; Thomsen, 1984). On one hand,

these findings may suggest that the changes following"
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head-injury do not necessarily occur in the direction of
improvement (Lezak, 1979). On the ofher hand, they may
reflect a bias in the réports provided by patients and
relatives. Subtle deficits m%ghBot be considered worth
reporting as long as more obviously disabling problems
persist (McKinlay & Brooks,1984). Once the more visible
consequénces of head-injury have disappeared, however,
higher-lgvel impairment emerges as a major contributor to
the debasement of patients' and relatives' daily!living ‘

-

situations.
From Denial to Awareness of Deficit : g

One factor that contributes to the layered symptom
emergence in head-injured patients is the shift toward
igcreased awareness of‘loss of function. While typically
recognizing the degree of'their'physical impairment;
head-injured patients tend to initially underestimate their
cogniti&e deficits relative to the estimates of relatives
and health care professionals (Deaton, 1986; Fordyce &
Roueche, 1986; Nockleby & Deaton, 1987; Prigatano, 1986a).
Awareness of deficit follows the clearing of cognitive
confusion, and tends to be accompanied by growing emotional
distress (Fordyce & Roueche, 1986; Fordyce, Roueche &
Prigatano, 1983; Nockleby & Deaton, 1987; Prigatano, 1986a;

Roueche & Fordyce, 1983).
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Althodgh inaccufate self-appraisal may be a direét
result of cerebral damage, psychogenically-based factbrs may
also reinforce the denial of deficit (Deaton) 1986; Fordyce
& Roueche, 1986; Prigatano, 1986a; Rosen, 1986; Roueche &
Fordyce, 1983). Specifically, denial serves aé,a defense
mechanism that protects ﬁhe Read-injured patient from the
dispair that accompanies fﬁll awarenesé of mental and |
physical loss. Other "advantages" of denial include
increased motivation to recover to a performance level that
exceeds professional expectations and the preservation'of
self-esteem and hope for the future. Disadvantageé of denial
includé the premature withdrawal from rehabilitation,:the
p;emature)gttempt to.resume a pre-injury life-style and
conflict’iith those holding more realistic views regarding

patient impairment (Deaton, 1986; Nockleby & Deaton, 1987;

Roueche & Fordyce, 1983).
The Emergence of Secondary Deficits

Personality, emotional and psychosocial changes‘in
head-injured patients can be classified intogthose resulting
directly from cerebral damage, those reflecting premorbid
characterological styles and those constituting
psychogenically-based reactions to head-trauma (Prigatano,
1986b). Few symptoms observed in head—injured'patients,
however, clearly fit one categdry of this classification.

The symptoms associated with the post-concussional syndrome,

4
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forJexample, may reflect both organicallyfbased problems or
psychological stress reactions (E, Miller, 1979)., Similarly,
post-traumatic‘depression, anxiety, irrifability and anger
may be.direct consequences of brain damage or reactions to
physical and mental losses (Lezak, 1988; McKinlay & Brooks[
1984; Newman, 1984; Newton & Johnson, 1985; Parsons &
Prigatano, l978}lPrigatano, 1986a). In one sample of
head-injured subjects, for example, a highef incidence of
depression was found in those patients that had ionger
injury-assessment intervals and more intact
cognitive-perceptual functions (Atteberry-Bennett, Barth,

Loyd & Lawrence, 1986).

Psychosocial and interpersonal functioning may also
deteriorate as a result of secondary consequences df
head-injury (Newman, 1984; Newton & Johnson, 1985). Direct
sequeiae of cerébral damage such as impaired attention,
distorted perception and rigid thinking, may impair
patients' social interaction skills and lead to
“inappropriate social behavior. This. secondary consequence
may in turn give rise to feelings of inadequacy, reseétment

and subsequent social withdrawal:



The Efficacy of Neuropsychological Measures to Assess

Problems in Daily Functioning

Although initially-greeted with optimism, the use of
neuropsychological tests to predict everyday functioning has
recently been criticized (e.g., Chelunec& Moehle, 1986; |
Heaton & Pendléton, 1981). The‘following review traces this
shift in ordgr to justify the need for alternative methods
to evaluate problems in dail& functioning,

As early as the 1960s, neuropsycho;ogical screening
batteries,ﬁintelligence tests and persbnality inventories
were shown to differentiate between unemployed and employed
epileptic patieﬁ%é (Dennerll, Rodin, Gbnzalez, Schwartz &
Liﬁ, 1966; Schwartz, Dennerll & Lin, 1968). More recently,
these types of measures have been associated with employment
status (Dikmen & Morgan, 1981; Dodrill & Clemmons, 1984; -
Heaton, Chelune & Lehman, 1978; Newman, Heaton & Lehman,v
1975), 1evei of occupational attainment (Dikmen & Mo;gan,
1981; Newman et al., 1978), vocational success (Webster,
1979) and hourly wage (Newmén et al., 1978).
Neuropsychological testing has also been shown to aécurately
predict problems in independent living, academic success and
perceived quality of life (see Chelune & Moehle, 1986; and

Heaton & Pendleton, 1981; for reviews of this literature).
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Studies assessing the relationship of neuropsychological
aeasures to such broadly based areas as quality.of life
typically find that specific tests best predict adjustment
'in relativély‘ciréumscribed areas of fdnctioningereasures
tapping motor and psychomotor abilities, for example, have
been associated with physical mobility, capability for
self-care, and adjustment in the home, at wark, and in
interpersonal relatibaahips (Klonoff et al., 1986;
VMcSweeney, Grant, Heaton, Prigatano & Adams, 1985).

Simlarly,\gphasia tests have shown relationsips to patients'

‘abilities to communipate with others (McSweeney et al.,
. _ .

1985).

Despite the promising conclusions regarding the efficacy
of neuropsychological measures to predict certain areas of
daily functioning (Chelune & Moehle, 1986; Heaton &
Pendleton, 1981), the research in this area has several

short-comings.

The representativeness of these studies has been
criticized on three grounds (Chelune & Moehle, 1986; Heaton
& Pendleton, 1981), First, the same set of .
neuropsychological measures are typically subjected to the
ltest of applicability to daily functibning (Heaton & |
Pendleton, 1981). Specifically, the Wechsler Scales and
Halstead-Reitan Neuropsychological Test Battery tend to be

selected as the representatives of neuropsychological
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assessment., While this choice may be justified by the
frequent use of these measures in clinical settings, it is
made at the expense of a large number of.altérnative tests
that might have direct applicabi%iéy to daily functioning.
Second, a largé portion of studies is-cohductéd with subject
groups that differ from those clients that are typically |
referred for neuropsychological assessment (Chelune &
Moehle, 1986; Heaton & Pendleton, 1981):sPreferred research
populations‘are epileptics, sChizophrenics and the mentally
retarded (éee Chelune &VMoehle, 1986; Heaton & Pendleton,
1981), while traumatically brain-injured patients are
underrepresented. Third, everyaay functioning tengs-to be
operationalized in terms of global and/or objectively
verifiable critéria spch as independent living and’

vocaticnal status, thus neglecting the complex nature of

daily living (Boll, 1985; Heatoﬁ & Pendleton,'l981).

One notable exception is a study that assessed the
relationship between neuropsychological measures and driving
perférmance in brain-damaged subjects (Sivak, Olson, Kewman,
Won & Henson, 1981). Measufes of cognitive-perceptual skills
were administered to neurologicgily impaired,
orthopaedicaliy handicapped and normal control subjects.
Driving ability was assessed in closed-track and in-fraffic
situations. Brain-damaged subjects were impaired in terms of

both cognitive-perceptual functioning and driving
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performance, while orthopaedically impaired subjects
resembled normal control subjects. The best
neuropsythological test predictors of driving ability
differed for brain-damaged and non-brain-damaged subjécts,
suggeéting that different underlying cognitive—percepﬁuél
skills are the primary determinants of driving ability for:

the two groups (Sivak et al., 1981).
Limitations of the Formal Neuropsycholggical Evaluation

The efficacy of nevropsychological measures to detect
problems in daily functioning is further complicated by the

nature of the neuropsychological evaluation.

‘The main rationale underlying the (neuro)psychologicai
evaluation is the assumption that the assessment process is
an ecologically valid procedure.ASpecifically,;it is assumed
- that the behavior observed in the testing situation
represents a valid sample of the examinee's typical mode of
functioning. Furthermore, it is assumed that the deficits
observed during (neuro)psychological testing reflect the
~examinee's difficulties in everyd;; living (Chelune &

Moehle, 1986; Heaton & Heaton, 198l; Heaton & Pendleton,

1981;: Lezak, 1983).

Given that the issues of test validity and reliability
are given high priority in neuropsychological assessment,

the issues of representativeness and applicability to
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everyday living have traditioqally been neglected. In the
formal neuropsychological eQaluation, examinees aré
typically required to peffqrm a number éf highly specific
tasks that may have limited applicability to day—fo—day
living (Lezak,ci983)..The lack of a perfect correspondence

between the tasks performed in the test situation and in

'~ day-to-day living does not necessarily invalidate

generalizations and predictions. Neuropsychological tests,

for example, effectivelj uncover real-life deficits in

S

cognitive functions such as short-term memory and

ir

neuropsychological evaluation to detect more subtle and

. visuo-spatial construction.

Recently, however, the efficacy of the

complex problems in daily functioning has been questioned
(Lezak, 1978, 1982, 1983, 1985; Prigatano, 1986a) and the
issue of ecological validity has received considerable
attention; As Lezakoﬂas stated, "we increasingly come to
appreciate that the brain functions we study are always the

functions of somebody's brain and that that somebody has a

life outside of our examining rooms and laboratories (Lezak,

-

1982, p. 295).

In terhf of the sensitivity of neuropsychological
assessment to subtle deficits, follbw—up studies with mildly
head-injured patients often find a discrepancy between

neuropsychological test performance and patients' subjective
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reports. In one series of studies, mildly-injdred patients

appeared to have made remarkable ;ecoveries
psychometrically.,Théir subjective reports, however,
suggested difficulties with memory and dbnéentration;
difficulties with the resumption of daily activities and
impaired psychosocial ‘and emotional functioning (Dikmen,’_ 
McLean & Temkin, 1986; McLean, Temkiq, Dikmen & Wyler,
1983). Although these findings do ndt’identify the source of
the discrepancy in estimated patient impairment;lthey
illustrate that patients' subjective reports are not
necessarily commensurate with the degrees of\aeficit

indicated by their objective test profiles.

In terms of the ability of neuropsychological testing to
detect problems in more complex fun;tioning,kthe highly
gtandardized nature of neuropsychological assessment is
problematic (Lezak, 1978, 1983, 1985; Prigatano, 1986b).
First, the quantification of behavior in terms of abstrac;
test scores results in performance gstimates that are far
removed from the examiﬁees' original behavior and that
'dgfmphasize qualitative, observational data (Brooker, 1982;
Heaton & Heaton, 1981, Lezak, 1983). Furthermore,
neuropsychological assessment may not be sensitive to those

all-encompassing control functions that concern the

regulation and execution of ongoing behavior.
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The Difficulty of Assessing the Executive Functibns

The executive functions described by Lezak (1982, 1983,
1985) exemplify one aspect of daily functioning that is not
as amenable to structured neuropsychological assessment as

the cognitive functions.

The éxeéutive functions can be divided into four.steps
that are required for the performance of é complex
behavioral sequence: formulating a long—term\goal, plénning
the actions required to achieve this goal, carrying out
goal4difected actions, and effectively delivering purpgsive
béhavior (Lezak, 1982, 1983, 1985). The e%ecutive functions
differ from the cognitive functions on two important
dimensions. First, wh;reas cognitive functioniﬁq is
concerned with what er how much skill and intellectual
knowledge an‘examinee possesses, ekecutive‘functioning

emphasizes how or whether a task is performed. Second,

whereas cognitive functioning involves highly spécific
skills, executive functioning encompasses virtually all
aspects of behavior (Lezak, 1982, 1983, 1985). The abilities
underlying executive functioning include conceptualizing
one's long-term abstract needs, making decisions, init&ating
and maintaining complex behavioral sequences, thinking and
behaving flexibly and regulating‘one’s behavior (Lezak,

1982, 1983).
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Given the immediate relevance of these abilities to all

h -

domains of everyda§ functioning, it %s not surprising that

defective executive functioning severely reduces the quality

of patientsi lives. As a result of the supramodal (Lezak,
1982) nature of these abilities, however, they are difficult
to pinpoint in thefhighly‘structUred neuropsychological
evaluation (Lezakfii982, 1983, 1955). In order to gain
information regarding the intactness of the executive
functions, the experimenter finds Himself in the diffieult
situation of having to "sttucture a situation in which the
patient can show whether and how well he“cen make structere
for himself" (Lezak, 1983, p.508). Lezak's (1982) Tinkertoy
test presents an attempt to circumvent this "paradox" by

providing the examinee with a minimally-structured task

involving the execution of a complex behavioral sequence.

The Use of Questionnaires to assess Problems in Daily

Functioning

Given the limitations of neuropsychological testing to
detect subtle and complex aspects of impai:ed daily |
functioning, the use of self-report or third-person-report
inventories has become wide-Spread. Existing questionnaires
and checklists range from global indices of outcome (e.qg.,
Glasgow Outcome Scale, Jennett & Bond, 1975) to detailed |

profiles of adjustment in various domains of everyday
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functioning.

In‘terms of the latter cateéory, the Katz Adjustment
Scales (Katz & Lyerly, 1963) are most widely used. The KAS-R
was designed to obtéin ratings of patients' everyday
adjustment on the basis of "Sigaificant other" repofts; A
parallel form exists for patient self-ratings. Both the
»self—repbrt and "significant other" forms require
respondents to rate both patient adjustment and their
satisfaction thereof (Katz & Lyerl;, 1963).

A ndmber of features contribute to the usefulness of the
Katz Adjustment Scales in the assessment of post-head-injury
impairment in daily functioning. First,Aadjustment ratings
can be obtained on the basis of bofh patient and relative
reports, thus proViding more confidence in profiles of
reported impairment. Second, the réquirement of both
adjustment and "satisfaction with adjustment” ratings supply
an indirect estimate of pre—injury functioning. Third, the
KAS-R samples psychiatric, psychosocial, personalityl
emotional and motivational adjustment. All of these domains
represent problématic areas for head-injured patients. A
major short-coming of the KAS-R is its neglect of the higher

cognitive and executive functions.
4

Lezak's (1987) Portland Adaptability Inventory (PAI)

taps difficulties in three domains related to daily
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functioning:'temperament and emotionality, activities ahd
social behavior anqtgﬁl§}eal capabiiities. Given the
emphasis Lezak places on higher-level cognitive and
executive functioning, it is surprising that these domains
are only represented ih terms of items relating to pafients'
abilities to initiate behavior. A further disadvantage of
the PAI is its higher weighting of third-person ratihgs or
ijectivelyaverifiable events. While this bias may'reduce
inaccuracy due to patients' distorted perceptions of

impairment, it also eliminates the benefit of subjective

experience.

The Patient's Asséssment of Oﬁn Functioning Invenfory
(Heaton, Chelune & Lehman, 1981, see Lezak, 1983)
incorporates: many desirable features for the assessment of
everyday funcgioning in head-injured patients. First, it
covers many of the domains that tend to be problematic for
head-injured patients. Memory, language and communication,
the use of handé, sensory-perceptual functioning,
higher-level cognitive and intellectual functioning,
vocational and recreational functioning are all represented
in this inventory. Notably absent, however, are emotional
and psychosocial functioning. A second'advantage of the
PAOFI is its conceptual simplicify. One item designed to
éssess sustained attention; for example, questions
. respondents about their difficulties in "following a

i
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conversation while other people are'talking". A third
advantage is the Relative's Assessment of Patient
Functioning In&entory, designed to obtain "significant
other" ratings. Inétead of rating sensory-pefceptual

- functioning, relatives rate personility changes in the
patient. One short-coming of the PAOFI is the absence of a
pre-injury estimate of everyday functioning. Respondents
rate the absolute frequency of deficits, rather than their

relativ3 increase since the injury.

A promising measure of everyday memory.functioning -
developed by Sunderland, Harris and Gleave (1984), includes
35'memory problems commonl§ experienced by head-injured
paﬁients. This instrument aiso contains rarely endorsed
"floor' items to detect malingering or random responding. An
initial validation study showed an association of
;significaﬁt other" ratings with patients' neurological .
impairment.profiles. No such‘relationshipAwas obtained in
the case of patient self-ratings. The authors suspected that
patients had underestima;ed their problems in daily |
functioning, possibly as a result of the compiex format of
the questionnaire. The requirement of patients to estimate
the frequency of occurence of each memory problem (e.q.

- "once a week", "more than once a week") may have placed too
great a demand on the cognitive apparatus of the

head-injured respondents. The authors suggested the use of
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pre/post injury_or above/below average ratings as more

appropriate answer choices (Sunderland et al., 1984).

The Present Study

Déspite the increasing appreciation of the bénefit of
self-ratings and third-party reports in neuropsychological
assessment, the existing scales all suffer from certain
limitations. The present study centers on‘the development
and initial validation of a sélf—report inventory that
assesses head-injured patients' problems in daily
functioning and that avoids the short-comings of the
presently available scales. Item construction of the Simon
Fraser University (SFU) Index of Neuropsy;hological
Functioning was guided by three sources. First, the
‘literature concerned with the long-term consequences of
traqmatic head-injury was consulted‘(e.g., Brooks, Campsie,
Symington,‘Beattie & McKinlay, 1986; Brooké & McKinlay,
1983; Lezak, 1982; McKinlay, Brooks, Bond, Martinage &
Marshall, 1981;, Prigatano, 1986a, 1986b; Weddell, 0Oddy &
Jenkins, 1980). Second, the content areas covered by the
KAS-R (Katz & Lyerly, 1963), Patient's Assessment of own
Functioning Inventory (Heaton et al., 1981, see Lezak, 1983)
and Portland Adaptability Inventory (Lezak, 1987) served as
a starting.base. Third, those problems thet were commonly

observed and reported in the author's clinical work with
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head-injured subjects were incorporated into the SFU Index.

Self-ratings of problems in daily functionfng were

obtained from head-injured patiénts énd non-head-injured

control subjects. "Significant other" ratings were provided

by an adult in daily contact with each subject. The

following Hypotheses were investigated:

It was expected that head-injured subjects would obtain
significantly higher scores on the SFU Index tHan
control subjects, indicatin@ a higher degree of

impairment in daily functioning.

Given the well-documented tendency of head-injured
patients to underestimate non-physical deficits, itvwés
expected that the impairment ratings:provided by
"significant others" would significantly exceed those

provided by head-injured patients.

It was also expected that the discrepancy between
subject and "significant other" ratings would be
significantly larger for the head-injured patient group

than for the control subject group.

Ten .items were designed to assess malingering or random

responding via the endorsement of highly unlikely
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'neuropsychological symptoms'. It was expected that
these items would be endorsed on a’ségnifiéantly lower
basis by head*injured patients and their "significant
others"™ than actual problems in daily functioning. Given
that control subjects and their "signifiéant others"
wére expected to endorse a‘mihimal level of impaired
-daily functioning, hd such discrepancy was expected to

occur in their case.

In order to explore the relationship 6f the SFU Index to
standafdiz;d neuropsychological measures, a number of tests
that are routinely‘used to assess higher-level cognitive
functioning were also adminstered to the head-injuréd
patients. Those tests that, in combination or by theméelves,
emerged as powerful predictors of problems in daily
functioning, as measured by the SFU Index, were identified.
Given the high predictor-to-subject ratio, this portion of
the present study is intended as a pilot project designed to

guide future research.
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- CHAPTER 11

METHOD

Subjects

The subjects included 22 males with documented histories
of mild to severe tfaumatic head injury. The subjects were
recruited from ﬁhose patients referred for
neuropsychological assessment to the Workers' Compensation
Board of British Columbia (n=12), to the G. F. Strong
Rehabilitation Centre in Vancguver, B.C. (n=7) and t6 a
private psychological firm (Posthuma, Wydra & Wild), in

Vancouver, B.C. (n=3).

The control subject group consisted of 22 males who did
not have previous histories of head-injury or;psychiatric
difficulties. Control subjects were recruited from the pool
of telephone volunteers at Lifeline Crisis Centreiin A
Coguitlam, B.C., (n=8) and from the tenants of two apartment
complexes in Burnaby, B.C. (n=14). Table 1 presents a
summary of head-injured patient and control subjects’

demographic characteristics.

In addition to patient and control subjects, an adult-
who was living with each subject at the time of testing was
asked to participate in the present study. For head-injured

subjects, this "significant other"” must have lived with the

33



Table 1

Subject Demographic Characteristics
Patient Contrdlb
(n=22) (n=22)
Age athesting:*

\Meanh 39/03 38/07
SD 14/09 12/05
Range 19/11-62/06 21/04-68/07 -

Age at Injury: | |

Mean 35/11 ~-

SD 14/00 --

Range 15/07-57/04 --

Time Since Injury:

Mean 3/03 --

SD 3/07 --

Range 00/05-17/01 -~

Education:

Mean } 11,09 13.18
SD 1.85 1.50
Range . 8-15 10-17

*Note: Age at Teéting, Age at Injury and Time Since-

34

Injury are presented as years/months.



Table 1 (continued)

Patient Control

(n=22) (n=22)
Estimated Premorbid
Full-Scale IQ:*
Mean - 99.82 106.32
SD : 5.58 . 4.61
Range ‘ ©91.02-109.39 97.46-118.19
Estimated Premorbid
Verbal IQ:
| Mean . 99.05 ‘ - 106.30
SD % 5.98 4.75
Range ' 89.25-109.53 97.14-118.56
Estimated Premorbid
Non-Verbal IQ: »
Mean J 100.11 105.18
SD . . 4,34 3.57
Range 93.51-107.53 98.49-114.36

*Note: The regression equations for premorbid IQ estimation
(Barona, Chastain & Reynolds, 1984) are:

FSIQ = 54.96 + 0.47(age) + 1.76(sex) + 4.71(race)
+ 5,02(educational level) + 1.@9(occupational level)
+ 0.59(geographic region)

VIQ = 54.23 + 0.49(ageM* 1.92(sex) + 4.24(race)
+ 5.25(ed) + 1.89(occ) + 1.24(urban/rural residence)

.09(sex) + 4.95(race)

PIQ = 61.58 + 0.31(age) + 1
+ 0.82(geographic region)

+ 3,75(ed) + 1.54(occ)
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subject for at least one year prior to the injury. For

control subjects, the "significant other” must® have lived

‘with the subject for at least one year prior to testing. ~

Fourteen wives, three girl—friends, three parents and two
siblings served as "significant others" for the head-injured
patients. Nineteen wives, two siblings and one room-mate

fulfilled this role for the control subjects.

Neuropsychological Measures

Wechsler Adl;lt Intelligence Scale - Revised

The WAIS-R “(Wechsler, 1981) provides a global index of
intellectual functioning and separate indexes of |
verbal-conceptual and non—vefbal, visuo-spatial functioning.
The validity and reliability of the WAIS—R have been
well-documented (Wechsler,,1981). A brief description of the

five WAIS-R subtests that were administered to head-injured

patients follows.

el

Digit Span requires subjects to repeat sequences of
random numbers read by the experimenter. In the second part,
number seQuences are repeated in the reverse order. Both
parts of the Digit Span subtest assess immediate short-term
auditory memory, sequencing, éﬁtention and concentration
(Raufman, 1979; Ogdon, 1977). The second part further

requires the ability to simultaneously remember and mentaily
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manipulate the auditory material (Lezak, 1983).

Compreﬁensioh consists of 13 open-ended questions
measuring awareness of societal conventions, common-sense
decision—méking and the ability to apply past experiences. to
new situations (Kaufman, 1979; Lezak, 1983; Ogdon, 1977).
Three additionél items require the interpretation of
provérbs. In younger subjects, performance on these items
depends on the intactness of abstract reasoning skills. In
older subjects, performance is affected by the ability to

recall and apply previously acquired material (Lezak, 1983).

Similarities requires subjects to deduce the common
properties: of the members of 14 word-pairs. This meésure
assesses verbal concept formation, abstract thinking and the
ability to differentiate essential from non-essential
details (Kaufman, 1979; Lezak, 1983; Ogdon, 1977; Peck,

Stephens & Martinelli, 1987)

Picture Arrangenent requires subjects to arrange ten
sets of cartoon-like drawings in the most conceptually
meaningful manner (Wechsler, 1981). This non-verbal
counterpart to the Comprehension subtest (Lezak, 1983)
requires planning, sequential thinking and the detection of
cause-and-effect relationships in social situations
(Kaufman, 1979; Lezak, 1983; Ogdon, 1977; Peck ét al.,

1987).
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: y
Block Design requires subjects to reproduce nine
two-dimensional designs from models. Thi;;tasg)éEEesses'
visuo-spatial analysis and synthesis, and visuomotor

coordination (Kaufman, 1979; Ogdon, 1977).

The age;scaled scores (see Wechsler, 1981) for Digit
Span, Comprehension, Similarities, Picture Arrangement and
Block Design were included as independent scores in the

present study.

<

Trail-Making Test

The Trail-Making Test (Army and Navy Individual Test
Battery, 1944, see Lezak, 1983) is‘widely recognized as a
reliable and valid indicator of brain damage (Boll & Reitan,
1973; Greenlief, Margelis & Erker, 1985; Reitan, 1955, 1958;
Stuss, Stethem & Poirier, 1987)., Part A requires subjects to
connect consecutively numbered circles as ,quickly as
pqssible, and asseeses perceptual motor speed, attention and
concentration. Part B requires subjects to alternately
connect numbers and letters in ascending numerical and
alphabetical order, respectively. This part further measures
cognitive flexibility and mental tracking of multiple

concepts (Lezak, 1983)

For the purpose of the present study, subjects' measured
amounts of time to complete parts A and B c¢f the TMT were

included as independent scores. Although errors were not
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-y,

directly penalized, their occurence indirectly affected
performance by lengthening completion time (see Lezak,

1983).
Bookl et Cat egory Test

| The Booklet Category Test (DeFilippis & McCampbeil,
1979) requirés subjects to deduce the underlying principles
that govern the relétionship between a series of gédmetfic‘
forms (Peck et al., 1987). This meésure of abstract thinking
and conéept formation also contains a learning qomponent}
since subjects modify their performance on the basis of

ongoing and immediate feedback (Boll, 1981; intan, 1979).

Halstead'é (1947) 6riginal Category Test is a reliablé
and valid indicator of brain damage (Boll; 1981; Doehring &
Reitan, 1962; Filskov & Golstein, 1974; Goldstein & Shelley;
1972; Lezak, 1983;”Shaw,71966)} Studies comparing the
Halstead Category Test and the portable modification used in
the present study indicate ﬁigh=correlations between the two

versions of the test (see DeFilippis & McCampbell, 1979).

For the purpose of the presént study, subjects' total

error scores were calculated.
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Wisconsin Card Sorting Test

Desﬁite obvious surface‘simila;iﬁies between the
Wisconsin Card Sorting Test (Berg, 1948) and the Hgistead
Category Test, recent studies have rg?bmmended their
cohjoint use to assess different aspééts of,ébstract
thinkiné and concept formation (Bond{& Buchtel, 1984;
Pendleton & Heaton, 1982; Rothke, 1986).‘The WCST consists
of two packs of 64 cards on which are printed one to<four
different symbols (triangles, stars, crosses and circles) in
one of four colors (réd, green, yellow or blue). Subjects
are reqﬁired to place the cards, dne at a time, underlone of
four stimulus>cérds according to an underlying pri;ciple
which they must deduce.'Ohgoing and immediate feed-back
regarding the correctness or incorrectness of each placement
is providéd by the examiner. The WCST has been found to be a
valid and reliable discriminator between brain-damaged and
non—brain—damagedvsubjects (Drewe, 1974; Heaton, 1981;

Malmo, 1974; Robinson, Heaton, Lehman & Stilson, 1980).

The p;esenf study included the WCST Categories Achieved
and Perseverative Error scores. The former score reflects
the number of completed runs of ten consecutive correct
placements, while the latter reflects perseverative
tendencies (see, Heaton, 1981, for PerseveratiQe Error

scoring criteria).
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Stroop Color Word Test

,AGolden’s.(l975) version of the Stroop Color Word Test
(Stroqp, 1935) consists of three pages on which are printed
five columns of,twqg&y stimuli. On the first page, the words
"red", "blue" énd "green" are printed in black ink. On the:
.second page, "XKXX" strings are printed in red, blue of
green ink. On the third page, the words "red"; "blue" and
"green"” are priﬁted in red, blue or green ink. On this page,
a word and the ink it is printed in never match. For
example, the word "red" may appear in blue or green, but
never in red ink. Subjects read the words as quickly as
poésible on the fifst page ahd name the color of the "XXXX"
strings as quickly as possible on the second page. On thé
third page, subjeéts name the color of the ink, not the

printed word, as quickly as possible.

“Mis measure of "general cognitive efficiency” (Berg,
Franzen & Wedding, 1987) requires subjects to select and
attend to relevant information, and to filter oﬁt
interfering material accordihg to changing demands (Golden,
1978). The validity and reliability of the SCWT.as a
discriminator‘betweeQ,Erain:damaged and non-imp?ired
'subjects have been well-documented (Franzen, Tiéhelman,
Sharp & Friedman, 1987; Golden, 1975, 1976, 1978; Jensen &

Rohwer, 1966)..



Four SCWT scores were incluaed in the present study. The
'Word','Color' and 'Color-Word' scores were‘the t-scores
based on the_numbér of items completed on the first, second
and third pages, respectively. The 'Intérference"score,
excluding speed factors, is a t-score based on the
subtraction of a predicted color;word score (C x W/C + W)

from the observed color-word score (Golden, 1978).

Assessment of Daily Functioning: The mon Fraser University
/

(SFU) Index of Neuropsychological Functioning

SFU Index Content

The Simon Fraser University (SFU) Index of
Neuropsychological Functioning is a 68-item inventory that
covers five areas of functioning that are related’to‘daily

living:

. .Language & Communication: (7 items)
This category assesses linguistic expression and
reception, word-finding and tangentiality of speech.
Items concerned with reading comprehension and writing

.

skill are also included.

2. Memory, Attention & Concentration: (13 items)
This category is concerned with temporal and spatial
orientation, various aspects of attention (sustained

i
L
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functions are assessed.

>
o

‘attention, Shifting‘agfgntion), concentration, new

learning and memory. Immediate, recent and remote memory

3
~

Executive Functioning & Motivation: (17 items)

‘This category assesses the intactness of Lezak's (1982,

1983) four stages of executive functioning: goal
formulatiog and initiation, planning, carrying out
goal-directed behavior and effecti&e performance.
Additional abilities covered include the speed of
information processing, problem-solving, perseverance,

self-monitoring and functional independencé in everyday

living.

Social Activities &'Interpersonal Adjustment: (10 items)

This category is concerned with the appropriatenéss.of

behavior in social situations, the frequency of social

contact and the quélity of interpersonal relationships.

Emotional Functioning: (11 items)
This category assesses general changes in emotionality

and in a number of specific emotions such as anger,

- anxiety, indifference, sadness, excessive excitability

and excessive euphoria.
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In addition to the-items Eapping‘problems in daily
functioning, 10 items were developed to detect malingering
" or random responding. These items queétioned respondents

about changes in the occurence of non-existing or highly
unlikely "neurg;sychologicél symptoms” . One itém, for
example, asks whether subjects have more difficulty
"remembering the faces of malés than females". Another item
‘inquires about the frequency of subjects' vision switching

"to black and white and then back to color". Appendix A

presents a list of the items included in the SFU Index.

_Four parallel forms of the SFU Index were developed for
use with head-injured patients, non-impaired control |
subjects and "significant others" of each group. Apart from
minor grammatical adaptations, item content remained
identical for all fdrms. The “Subject Form" of the SFU‘Indei

requires head-injured respondents to rate current problems

in daily functioning relative fo‘pre—injury levels. The
focus on relative changes rather than absolute impairment is
also emphasized in the instructiéns-preceeding the test
items. The "Control Subject Form" requires non-head-injured

respondents to rate the occurence of the problems relative

to "about a year ago". The "Significant Other" and
"Significant Other Control" forms reqﬁire persons in
frequent contact with head-injured and control subjects to

rate changes in subjects' daily functioning relative to
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previous levels (i.e., "prior to the injury" or "about a
year ;;E"). The SFU Index utilizes a five-point fating
scale, witli answer choices ranging from "No [increase in

frequency of occurence]" to "Much More".
SFU Index Scori hg

The following SFU Index summary and content area scores

were calculated:

1. SFU Index Total Score: This score’'is based on sUbjécts'
average endorsemeht of all 68 items of the SFU Index,
including Malingering items, aind has a rangé from 1 to

5.

2. SFU Index Impairment Score: This score is similar to the
Total score, except for its exclusion of the 10

Malingering items,

3. Malingering and Random Responding Score: This score
represents subjects' average endorsement of the 10 items

which are unlikely to be sequelae of head-injury.

4. SFU Index Content Area Scores: Five scores were
calculated on the basis of subjects' average endorsement
within each area of daily functi?Q;ng sampled (e.q.,

Language & Communication).
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Procedure -

Head-injured subjects were asked to participate?in the
present study whilg_undergoing neuropsychological
evaluation, or prior_to aifeedbagk meeting followihg
neuropsychological teSting. Patf;nt "significant_otﬁers"
were asked to complete the SFU Index of Neﬁropsycholdgical
Fuhctioning at the time the patient was tested orlat home,

In the latter case, questionnaires were returned by mail.

Those tests that were added to head;injured subjects'
assessments for the present study were administered by the
author. Those tests constituting regularly scheduled
assessménts were administered by trained testers employed by
thé‘participating institutions. Demographic and |
injury-related information was obtained from patients'’

files.
-

Control subjects and their "significant others" returned
questionnaires by mail. Demographic information and details
regarding previous histories of head-injury or psychiatric

pfoblems were based on subjects' self-report.
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Met hod of Premorbid IQ Estimation

- Subjects' premorbid levels of infellecfual functioning
were estimated using a demographically based index (Barona,
Reynoldé & Chastain, 1984) for use with the 1981 Wechsler
Adult Intelligence Scale - Revised (Wechsler; 1981).
Full-scale, Verbal and Non-Verbal intélligence qudtients
were calculated. Head-injured sdbjects' levels of
intellectual functioning were estimated on the basis of
occupation, residence (urban versus rura}), age and level of

education at the time of injury. Control subjects' levels of

intellectual functioning were based on their demographic

characteristics one year ago. This time-frame was chosen to

simulate the premorbid estimates calculated‘for head-injured
subjects. Specifically, bn the SFU Index head-injured |
subjects compared present difficulties'in daily functioning
to those experienced prior to the injury. Control subjects
compared current difficulties in daily functioning to those

experienced "about a year ago".
Missing Data

Missing data points were estimated by regressing the
variable in question on up to two variables selected by
Step-wise regression. This procedure was applied to estimate
missing demographic information for two control subjects,

Trail-Making Test scores for one heéd—injured patient, and
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" missing SFU Index scores for three "significant others".

Table 2 summarizes the pattern .of ‘missing data for all

subject groups.

Table 2

Cases with Missing Data For Each Subject Group

Patient Control Patient Control

: ' S.0. S.0.

(n=22) (n=22) (n=22) (n=22)
Personal and ' gO 2 - -
Demographic Data
Neuropsychological I - - -
Test Data

0

SFU Index Scores 0 ib 0 3

Level of Statistical Significance

Unless otherwise indicated, a probability level of p<.05

was considered statistically significant in the present

study.
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CHAPTER 111

RESULTS

Al
i

Summary and Content Area Scores of the SFU Index of

Neuropsychological Functioning

The means and standard deviations for each subject group
on the individual SFU Index items are presented in Appendix
B. The means and standard deviations for each subject group
on the SFU index.Summary and Content Area scores are

presented in Table 3. \

The Summary scores were subjects' averages on the
68-item Total score (including Malingering items), the
58-item Impairment score (eXCluding Malingering items) and
thev10—item Malingering score. The Content Area scores were
subjects' averages on the seven 'Language and Communication’
items (Lang scale), the 13 'Memoyy, Attention and
Concentration' items (Memo scale), the 17 'Motivation and
Executive Functioning' items (Exmot scale), the 10 'Social
Functioning' items (Sgg scale) and the 11 'Emotional

Functioning' items (Emo scale).
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Table 3

Means. and Standard Deviations on SFU Index Summary -

and Content Area Scores

Tot Imp Mal Lang Memo Exmot Soc Emo
Patient .
Mean 2.32 2.48 1.47 2.58 2.67 2.40 2.29 2.46
SD 0.79 0.86 0.46 0.85 '1.06 0.96 0.88 092\
Patient
"Significant Other"
Mean 2.42 2.61 1.34 2,75 2.58 2.77 2.21 2.64
SD 0.72 0.82 0.21 0.92 0.92 1.06 0.85 0.90
Control
Mean 1.23 1.26 1.07 1.17 1.20 1.25 1.26° 1.40
SD ©0.26 0.29 0.10 0.24 0.29 0.33 0.46 0.57
Control
"Significant Other”
Mean .19 1.21 1,05 1.19 1,19 1.23 1.20 1.26
SD . 0.23 0.26 0.09 0.25 0.32 0.31 0.35

0.33

Note: Means represent averages on a 5-point scale.
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SFU Index of Neuropsychological Functioning Internal

.Consiétency

In order to assess the internal consistency of the SFU
Index, reliability coefficients (Cronbach's Alphas) were
calculated for the SFU Index Total, Impairment and Content~
Area scores for all .subject groups. Given the low
variability observed on the Malingering scale (see Table 3),
this portion of the SFU Index was excluded from this
analysis. As is revealed by Table 4, extremely high
‘consistency was obtained for all subject groups on those
items assessing problems in daily functioning, attesting to

the reliability of these SFU Index items.

Relationship between SFU .Index of Ng%ropsychological

Functioning Summary Scores

The correlation matrices for the SFU Index Summary and
Content Area scores are presented in Tables 5 to 8, for
patients, patient "significant others", control subjects and
control "significant others", respectively. For all subject
groups, a perfect positive correlation (r=1.00) was obtéined
between the SFU Indevaotal score and Impairment score. |
Given that the former score includes the items constituting
the latter score (Total = Impairment + Malingering; where

Malingering is almost a constant due to low variability),
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Table 4

Internal Consistency Coefficients for SFU Index
Summary and Content Area Scores

Patient Patient Control Control

- S.0. : S.O.
Total .9770 .9720 | .9362 .9439
Impairment .9770  .9741 L9371 .9413
Language & Commn .8237 .8234 .5761 .7537
Memory, Attn & Concn .9517 .9303 .8064 .8163
Executive & Motivn ;9465 .9541  .8564  .8754
Social | .8823 .8550 .8987 .8391

Emotional .8730 .8992 .8770 .7424
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Table 5

Correlation Matrix of SFU Index Summary and

Content Area Scores for Patient Group

Tot - Imp Mal Lang
Tot 1.00
Imp 1.00 1.00

Mal 0.85 0.82 1.00
Lang 0.76 0.78  0.47%* 1,00

Memo 0.94 0.94 0.73 0.75

Exmot 0.95 0.95 0.77 0.72

Soc  0.95 0.94 0.84 0.68

Emo 0.85 0.83 0.84 0.42** 0,73

Memo

1.00

0.87
0.82

Exmot

1.00
0.87

0.74

- Soc Emo

/_\
1.00
0.89 1.00

Note: The above correlation coefficients are

statistically significant at the p<.01 level

(uncorrected per-correlation error rates based on
two-tailed tests), with the following exceptions:

for ** p<.05
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Table 6

Correlation Matrix of SFU Index Summary and .-
Content Area Scores for Patient "Significant Other" Group

Tot Imp Mal Lang Memo  Exmot Soc Emo
Tot 1.00
Imp 1.00 1.00

Mal  0.68 0.66  1.00

Lang 0.88 0.88  0.45%* 1,00

Memo 0.84 0.84 0.68 0.73  1.00

Exmot 0.95 0.95 0.66 0.82 0.76  1.00

Soc  0.81 0.82 0.36% 0.74 0.55 0.70 _ 1.00
Emo  0.82 0.82 0.58 0.62 0.52%* 0.73 0.70 1.00

Note: The above correlation coefficients are
statistically significant at the p<.01 level
(uncorrected per-correlation error rates based on
two-tailed tests), with the following exceptions:

for ** p<.05
* p>.05
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Table 7 : ' C o
o .

Correlation Matrix of SFU Index Summary and

Content Area Scores for Control Sub]ect Group

. Tot Imp  Mal " Lang . Memo Exmot Soc

Tot 1.00
Imp 1.00- 1.00

. Mal 0.52%% 0.47%% 1.00

Lang 0.78 0.78  0.31* 1.00

Memo 0.55 - 0.55 0.21* 0.74 1.00

Exmot 0.82 0.84 0.23* 0.84 0.59 1,00

Soc  0.82 0.81 0.54 0.37* 0.06% 0.47** 1.00

Emo  0.85 0.84 0.48 0.40% 0.15% 0.47** 0.94

Emo

1.00

Note: The above correlatlon coeff1C1ents are
‘ statistically significant at the*g< 01 level
' (uncorrected per-correlation error rates based on
two-tailed tests), with the following exceptions:

for ** Q<.05
* p>.05
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Table 8

Correlation Matrix gf SFU Index Summary and :
Content Area Scores for Control "Significant Other" Group

Tot Imp Mal Lang Memo Exmot Soc Emo
Tot 1.00
Imp1.00  1.00

Mal  0.85 0.83  1.00
Lang 0.81 0.81 0.73 1.00

Memo  0.90° 0.90 0.79 0.73  1.00

Exmot 0.92 0.91 0.88 0.86 0.83 1.00
Soc  0.58 0.60 0.26% 0.18% 0.46%* 0.24% 1.00
Emo  0.90 0.91 0.72 0.59 0.68 0.76 0.69  1.00

Note: The above correlation coefficients are
statistically significant at the p<.01 level
(uncorrected per-correlation error rates based on
two-tailed tests), with the following exceptions:

for ** p<,05
\ * p>.05
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this finding is not surprising.

\’Significant'correlatiOns were obtainedrbetween the
Malingering score and the Impéirment score for all subject
‘groups except the céntrol g;bup (see Tables 5 to 8). This
illustrates that the endorsement of Malingering items
paralleled the endorsement of daily functioning items for
some subject groups, most notably patients and control
"significant others". For the control "siénificant otherS",
this tendency is best explained in terms of the low overall
endorsement of SFU Inde; items, Specifically,ikhese
respondents showed high agreement that neither actual  nor
unlikely sequelae of head-injury presenﬁed a problem for the
control subjects. In terms of the patien&s; the relatively
high degree of parallel fesponding between Malingering and
daikzufuncﬁioning items may reflect a lack of insight into

the exact nature of their difficulties, an overly liberal

response style or the misinterpretatibn of certain items.

Visual inspection of subjects' means on the SFU Index
(see. Table 3), however, reveals that the Malingering score
was consistently lower than the lowest Content Area score
for alI groups. Moreover, for all subject groups except
control subjects, the average of the daily functioning items
(i.e., Impairment score) exceeded the average of the

Malingering items by more than twice the range of the

Content Area scores,
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A repeated-measures Analysis of Varimnce (ANOVA) was
conducted to further examine the relationship between the
relative endorsement of unlikely and actual problems in
daily functioﬁing,and subject groups. Specifically, it was
hypothesized that head-injured patients and their |
"significant others" would endorse the Malingering items
significantly less then the daily functioning items. Given
that control subjects and their "significant others" were
expected to show a very lew level of overall endorsement on
the SFU Index, no such discrepancy was expected for these
respondents. Group (patient versus control) constituted the
between-subject factor. Subject and "significant other"
ratings were coded as "self" and "other" ratings,
respectively, and constituted the Rating within—subject
factor. Subjeets' averages on the SFU Index Malingering and
Impairment scores constituted the Itemtype within-subject

factor. Table 9 summarizes the results of this analysis.

As hypothesized, patients and their "significant others”
obtained a significantly larger discrepancy between
Malingering and daily functioning items than control
subjects and their "significant‘others" (Itemtype x Group:
F(1, 42) = 61.90, p = .0001). No significant‘difference was
found between subject and "significant other" ratings

(Itemype x Rating: F(1, 42) = 2.42, p = .1276).
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Table 9

Analysis of Variance Summary Table for Comparison between
SFU Index Malingering & Impairment Scores

df MS F p

Mean : 1 427.91 782.20 .0001
Group 1 29.94 54.73 .0001
ﬁrror | . 42 - 0.55

Rating 1 0.01 0.10 .7585
RXG v = 0.01 0.09 7615
Error 42 ’ 0.15 -

Itemtype 1 19.11 117.17 .0001

N

I x G 1 - 10.09 '61.90 L0001
Error ' 42 - 0.16

R x I 1 0415 2.42 L1276
Rx1IxG 1 0.23 . 3.57 .0657
Error 42 0.06
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To summarize, despite some subjects' tendencies to
endorse Malingering‘items proportionaliy to daily
functioning items, the present results indicate that the
Malingering scale constitﬁtes a promising method of
assessing subjects' exaggeration of deficit. Specifically,
patients and their "significant others" endorsed unlikely

seqﬁelae of head-injury on a consistently lower basis than

commonly observed problems in daily functioning.

Relationship Between SFU Index Content Areas

The correlatioqs betweeh SFU Index con;ent areas rahged
from 0.42 to 0.89 for the patient group, from 0.52 to 0.82
for the patient "significant cher" group, from 0.06 to 0.94
for the control subject group and from 0.18 to 0.86 for the

. "significant other" control group (see Tabhles 5 to 8).

In order to further examine the relationship between the
SFU Index content areas, principal component ahalyses were
conducted separately for each subject group. For the patient
group, one significant component with an éigenvalue of 4.02
accounted for 80.32% of the variance. For the patient
"significant other" group one significant component with an
eigenvalue of 3.76 accounted for 75.11% of the variance.
" Tables 10 and 11 present the unrétated factor loadings,

eigenvalues and squared multiple correlations of one content
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Table 10

Principal Component Analysis for Patient Group:
Unrotated Factor Loadings and Eigenvalue

“Content Area _ Factor 1

tang 0.791 }
‘Memo 0.934

Exmot 0.942

Soc ‘ - 0.955

Emo ' 0.849

Eigenvalue 4,016

Squared Multiple Correlations of Each Content Area
with All Other Content Areas

(oo

Content Area . R?

Lang . 0.715
‘Memo 0.818
Exmot 0.838
Soc 0.915
Emo 0.859
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" Table 11
o

w Principal Compdnents Analysis for Patient S1g. Other Group.
Unrotated Factor Loadlngs and Eigenvalue

Content Area Féctor L

Lang : 0.905

Memo 0.821

Exmot 0.931

soc | | 0.849 . s
Emo 0.821

Eigenvalue ' 3.756 x T

Squared Multiple Correlations of Each Content Area
with All Other Content Areas

P |
Content Area ’ R?
Lang 0.751
Memo 0.619
Exmot _ 0.801
Soc , 0.639

Emo _ ‘ 0.614
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area with all others for the two groups, respectively.

For the control group, two componenté with eigehvalues
of 3.05 and 1.44, accounted for 89;76% of the variance.
Similarly, two components with eigenvalues of 3,47 énd 1.02
éccounted for 89.93% of the variance for the control
"sigﬁificant other" subjects. For both Qf these gfoupé, the
first component resembled that obtained by head-injured
" patients and their "significant othérs" and measured a
global underlying aspect of impaired déily functioning. An
additional dimension of daily living, meaéuring
socio-emotional functioning, also emerged for control
subjects and théir "significant othe;s". This component
appears to measure subjects' feelings of less—than-dptimal
current psychosocial ahd affective adjustment, and their

realization that they were more satisfied previously.

Tables 12 and 13 presents the unrotated factor loadings,
eigenvalues and squared multiple correlations for each
content area with all others for the control and control

"significant other" groups, respectively.

To Summarize, since the SFU Index Content Areas were
highly intercorrelated (see Tables 5 to 8 and 10 to 13),
they wérelnot further analyzed independently. Given the
perfect correlations obtained between the SFU Index

Impairment score (excluding Malingering items) and Total

63



Table 12

Principal Components Analysis for Control Group:
Unrotated Factor Loadings and Eigenvalues

Content Area ’ Factor 1 - Factor 2
Lang 0.875 -0.384
Memo 0.644 -0.644
Exmot 0.883 | -0.223
Soc | 0.723  0.669
Emo o 0.751 0.618
Eigenvalue 3.046 1.442

Squared Multiple Correlations of Each Content Area
with All Other Content Areas

Content Area R?

Lang 0.810
Mems 0.627
Exmot 0.739
Soc : 0.896
Emo - 0.889
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Table 13

Principal Components Analysis for Control Sig. Other Gfogp:-
Unrotated Factor Loadings and Eigenvalues v

Content Area _ Factor 1 Factor 2

Lang " 0.839 -0.423
Memo 0.903 -0.079
Exmot . 0.922 -0.318
Soc 0.563 © 0.804
Emo 0.886 0.301

Eigenvalue 3.473 1.024-

Squared Multiple Correlations of Each Content Area
with All Other Content Areas ‘

Content Area R?

Lang 0.753
Memo 0.818"
Exmot 0.935
Soc 0.792
Emo 0.883

65



score (including Malingering items), the latter average was

also eliminated from further analysis,

Group Differences on SFU Index of Neuropsychongical

Functioning

For the patient group, the Impairment score averaged
2.48 for self-ratings and 2.61 for rafings provided by
"significant others". Control subjects averaged 1.26 for

self-ratings and 1.21 for “significant other" ratings (see

Table 3).

A two-factor repeated-measures Analysis of Covariance
(ANCOVA) was conducted to evaluate the differences between
patient and control subjects' reported impairment in daily
functioning and between self—ratings and "signifiﬁantiother"
ratings for both the patient and control groups. Gfoup
(patient versus control) was the between-subject factor.
Rating (self versus "significant other") éQnstituted the
within-subject factor. Age at testing, education, estimated
Verbal and Non-Verbal IQs were included as covariates.
Estimated Full-Scale IQ was excluded from analysis as a

result of its linear dependencies with other variables.

Table 14 presents a summary of the ANCOVA conducted.
Since none of the covariates were significant, the data were

reanalyzed using Analysis of Variance (ANOVA). An ANOVA

66

-



Table 14

Analysis of Covariance Summary Table
for SFU Index Impairment Score

Source df - Ms F p
Group. - 1 21.73 34.14 .0001 .
Age at Testing 1 0.27 0.42 .5203
-Education 1 0.75 1.17 .2854
-Est. Verbal iQ 1 0.57 2.47 .1246
Est. Non-Verbal IQ 1 1.19 1.87 .1799
.All Covariates 4 O.SI\L} 0.80 .5319
Error 38 0.64
Rating 1 0.04 0.23 .6331
R x G 1 0.18 1.09 .3024
Error 42 0.16 |

67



b

Table 15

Analysis of Variance Summary Table

for SFU Index Impairment Score

/

daf MS

F
Mean 1 313.93 502.63 .0001
. &
Group 1 37.40 - 59.88 © .0001
Error 42 0.62
Rating - 1 0.04 0.23 .6331
RxG 1 0.18 1.09 .3024
Error 42 0.16
L
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summary table is presented in Table 15,

The significant Group factor (F(1, 38) = 34.14, p =

' ,0001) confirmed that head-injured subjects endorsed more
problems in daily functioning than non—head—injﬁred subjects
on the SFU Index. The Ratingifactor was not signiﬁicant
(F(1, 42) = 0.23,:9 = ,6331), indicating th;t subjects and
"significant others" did.not differ in terms of their
ésseésments of the subject"s problems in daily functioning.
No interaction was obtained between the Group and Rating
factors (F(1, 42) = 1,09, p = .3024), suggesting that the
minimal discrepancies found between subject and "significant

other™ ratings did not differ for the patient and control

groﬁps.

Visual inspection of Appendix B suggests that patient
and "significant other" ratings were most discrepant on the
'"Motivation and Executive Functioning' items of the SFU
Index. Specifically, "significant others" consistently rated
patient functioning as more impaired on these items than did
the patients themselves. No such discrepancy was observéd’
for control subjects and their "significant others". An
ANCOVA was conducted to evaluate whether the discrepancy
between subject and "siénificant other" ratings differed for
thé patient and control groups. Age at testing, educational
level, and estimated premorbid Verbal and Performance IQ

served as the covariates. Tabie 16 provides a summary of
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Table 16

‘Analysis of Covariance Summary Table for SFU Index
"Motivation & Executilve Functioning' Score

§9uige | : daf MS - F P

Group i 25.80 28.89 .0001
Age at Testing 1 . 0.83 0.94 .3391
Education 1 1.40 1.57 . 2181
Est. Verbal IQ 1 0.69 0.77 .3842
Est. Non-Verbal IQ 1 0.37 0.42 - .5216

All Covariates 4 0.51 0.57 .6869

‘Error 38 0{90

Rating | | 1 0.64  2.42 1275

R x G 1 0.88 $3.31 .0759

Error 42 0.27
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Table 17

Analysis of Variance Summary Table for SFU Index
'Motivation & Executive Functioning' Score

-
df MS ) F . P
. » -
Mean 1 322.06 376.03 .0001
Group L 39.92 46.61 - .0001
Error 42 0.86.
Rating . * 1 0.64 2.42 1275
R x G r 0.88 3.31 .0759
Error 42 0.27
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this analysis. Since none of the covariates were
sighificant, the data were reanalyzed uéing ANOVA. As is
revealed in Table 17, there was a non—significaht trend
toward a=larger diséfepancy between self-ratings and
"significant 6ther" ratings for the patient group, relative

to the control group (R x G: F(1, 42) = 3.31, p = .0759).

Descriptive Analysis of Neuropsychological Test Measures

The mean$ and standard devT§Eions for the
neuropsychological test measures completed by the patient
group are presénted’in Table 18. In terms of the WAIS-R,
patients' age-scaled scores suggest performances ﬁallingAin
the Average range of intellectual functioning (see Wechslef,
1981) for all subtésts administered. Furthermore, as is
revealed by Table 19, minimal discrepancies wére obtained
between patiehts' estimated premorbid IQ scores and obtained
prorated IQ scores. On the Digit Span subtest, only 63.6% of
‘the patient sample obtained age-scaled scores beiow the
normative standard of 10, relétive to 50% expected in a
random sample. On the Comprehension and Similarities
subtests, 54.5% and 50% performed below the average,

respectively. In terms of the non-verbal subtests, 50% and

45.5% fell below normative standards on Picture Arrangement'

and Block design, respectively.
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Table 18

Means and Standard Deviations for Head-Injured Subjects .
on Neuropsychological Measures )

Mean SD

WAIS-R Subtests (age-scaled scores)

‘Digit Span 8.32 2.77

Comprehension 9.18 2.81

Similarities 9.73 2.51

Picture Arrangement 9.32 2.98

Block Design : 9.96 2.75
Trail-Making Test (seconds)

Part A R 55.41 45.32

Part B | 138.23 111.65
Booklet Category Test

Total Errors 68.41 32.69
Wisconsin Card Sorting Test

Categories Achieved 4.36 2.01

Perseverative Errors \ 24,27 22.52
Stroop Color-Word Test (T scores)

Word , | 34.50 9.00

Color 35.00 9.22

Color-word 36.55 9.97

7.07

Interference ’ : 49,23
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Table 19

Discrepancy Between Estimated Premorbid IQ Scores and
Obtained Prorated 1Q Scores for Head-Injured Patients-

Full-Scale Verbal Performance

Obtained Prorated IQ 97.00 95,00 102.00

Estimated Premorbid IQ 99,82 99,05 100..11

Discrepancy - o -2.82  -4.05 1.89
é 1

74



Patiehts' performance on the Trail-Making Test wés
evaluated on the basis of Davies'.(l968) norms for the 40 to
49 age,group. Only 63.6% scored below the 50th percentile on
Part A, whereas 72.7% felllbelow the 50th percentile on Part
B. Furthermore, 27.3% and 18.2% performed below the 10th
percentile on Parts A and B, respectivelj. The present
patient sample thus}did not exhibit gross impairment in
terms of perceptual motor speed and attention alone, but was
deficient in terms of multiple concebtual.tracking and

cognitive flexibility.

on the Booklet Category Test, 72.7% of the bresent BN
patient sample performed in the impaired rangé, obtaining
error scores above Reitan's (undated) cut-off score of 50
errors. On the Wisconsin Card Sorting Test, only 40.9% of
the preéent sample completed less than the 5.4 categories
considered normal in non-brain-damaged subjecté, and'63.6%
obtained more than the normative average of 16 perseverative

errors (see Heaton, 1981),

On the Stroop Color-word Test, 90.9% obtained a

Word-score below the 50th percentile and 95.9% and 95.5%

-+

fell below the 50th percentile oﬁ the Color and Color-word
scores, respectively. Difficulties were least evident on the
Interference score, where only 45.5% scored below the 50th

@

percemtilé.
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‘To summarize, a large portion of the pfesent patient
sample did not show gross impairment on those’cognitive’
abiiities measured by the WA}S4R subtests, Part Abof the
Trail-Making Test and the Wisconsin Card Sorting Test;
Reduced cognitive efficiehcy andwfiexibility, concept
formation, new learning and selecting reievant‘infofmation‘
from the environment, however, emerged as problem areas, as

indicated by the poor performances on Part B of the

Trail-Making Test, the Booklet Category Test and the Stroop

Color-Word test.

Prediction of Problems in Daily Functioning From

Neuropsychological Measures

Table 20 presents the correlation matrix for patients'
SFU Index Impairment score and Content Area scores,
demographic variables and neuropsychological test scores.
The ihtércorrelations for the SFU Index summary and Content
Area scores were reported earlier (see Table 5) and are |
therefore not presented again, It must be emphasized that
these correlations are reported for descriptive purposes

only; and that their statistical significance was not

evaluated. | .
o o

All-possible-subsets regression analyses were conducted

to identify the set of neuropsychological and demographic
\ o
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variables that most powerfully and parsimoniouslyvprédicted
patiedts' problems in daily funttioning. Patient self
ratingé and "significant 6tﬁer" ratings served as the'&
outcome measures in two separate regfessioh analyses. The-
neuropsychological predicto; variables were patiehts; scores
on Digit Span, Comprehension, Similarities, Picture
Arrangement, Block Design, the Trail-Making Test (Parts A
and B), the Stroop Color Word Test (Word, Color, Color-wWord
and Interference scores) the Booklet Category Test and the
Wisconsin Card Sorting Test (Categories Achieved and
Perseverative Errors). The demographic predictor variables
included level of education, estimated premorbid Full-Scale,

Verbal and Non-Verbal IQs, age at testing and time since

injury.

"Best subsets" included the smallest number of
predictors'that consistently, appeared in subsets of
increasing size, while accounting for the largest portion of
i

the variance (R? adjusted for the number of cases and

variables entered).

For the patient group, the best single pfedictor was thg
Picture Afrangement (gA) subtest of the WAIS-R, which
accounted for 4.87% of the variance. The best subset
iﬁcluded Digit Span (DS), Similaritiés (SIM), Picture
Arrangement (PA), the Stroop Color-Word score (STRCW) and

the Booklet Category Test Error score (BCT). This \
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combination of variables accounted for 49.58% of the
variance and‘significantly pepedicted gatienté' endorsement
of problems in daily functioning (F(6,15) = 5.13, Q =
.0054). Table 21 presents the portions of variance accounted
for by subsets of increasing size. Table 22 presents the
Analysis of Variance summary table for the best subset and

the summary statistics for the individual predictors.

The correlations between reported daily functioning and
neuropsychological p;edictors suggest interesting trends. As
1s revealed in Table 22, poor performance on Digit Span, the
Color-Word portion of the‘Stroop Test and the Booklet
Category Test was as;ociated with greater impairment in
daily functioning (for DS, fwt.=-.35; for StrCW, fwt.=-.34;
for BCT, fwt.=.61). The Qnexpected associations of better
performance on Picture Arrangement (gwt.=.80) and
Similarities (fwt.=.46) with greater impairment in Qaily

functioning are difficult to explain.

The Booklet Category Test Total Error score (BCT)
emerged as the best predictor of patients' problems in.daily
functioning as fated by "significant others". This predictor
accounted for 8.21% of the variance. The best subset of
neuropsychological and demographic predictdrs included Age
at Testing (TESTAGE), Time‘Since Injury (TSI),_ComprehEnsion
(COMP), Part B of the Trail—making Tes£ (TMTB), the Stroop

Color-Word Test Interference score (STRINT) and the Booklet

{
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Table 21

Variance Accounted For By Subsets of Increasing
Size for Patient Ratings

Adj. R? Variables entered

0.0487  Pa

0.2458 PA  BCT

0.3910 PA  BCT  STRCW

0.4453 PA BCT STRCW  SIM
0.4958 PA  BCT STRCW SIM DS

Note: Best Subset is presented in bold print.

Codes: Picture Arrangement, Booklet Categcry Test,
Color-Word score, Similarities, Digit Span
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| Table 22

Analysis of Variance Summary Table for Best

Subset of Predictors of SFU Index Patient Ratings

Source df MS

F P
Regression 6 - 1.91 5.13 .0054
Residual o 15 0.37

Statistics for Variables In Best Subset of Predictors

of SFU Index Patient Ratings

2Tail

Variable Regf.. Stand. Stand. T Tol- Regr.
Coeff. Error Coeff. Stat. Sign. erance Loading-

(8) . (But.) . -

Constant -0.34

PA 0.23 * 0.06 0.80 3.97 .0011 0.59 0:39

BCT . 0.02 0.01 0.61 3.21 .0055 0.66 0.3%

STRCW _‘ -0.03 0.02 -0.34 -1.55 .1418 0.49 0.26

SIM 0.16 0.07 0.46 2.35 .0323 0.61 0.14

DS ~0.11 0.07 -0.35 -1.64 .1197 0.53 0.29

Codes: Picture Arrangement, Booklet Category Test, Stroop

Color Word score, Similarities, .-Digit Span,
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Category Test Error score. This comb1nat1on of predlctors
,accounted for 34. 82% of the varmeance and sxgnlflcantly
.p:edlcted sagnlflcant other” ratlngs of patients' prohlems
iﬁ,aaily EUnctioning (E(6,15) ;'3.24 p = .0303). Table 23
presents the portlons of variance accounted for by subsets
rof 1ncrea51ng 51ze. Table 24 presents the Analysis of
AVar1ance summary table for the best subset and the summary

stat1st1cs for the 1nd1v1dual pred1ctors.

A.relationshlp was obtained'between*greater reportea1

- 1mpa1rment in da1ly funct10n1ng and longer 1n3ury assessment

1ntervals (Bwt.=. 36) Th1s f1nd1ng may shggest that .as<’”
‘recovery proceeds,“51gnlf1cant»others become more aware of
pat1ent deficits. Impaired”performances on the Booklet |
Category Test and the Interference score of the Stroop Test
were also assoc1ated with 1ncreased problems rh da1ly
A:functlonlngg(for BCT, Bwt.=.98; for StrInt Bwt == 57) The
_associations'of more impaired daily functlon1ng w1th»
ldecreaslng age (ﬁwt.=-,86), and with better performance on
‘:Comprehenslon‘and Part B of the Trail-Making Test (for Comp;
’6ytﬁ=,26§'for TMT#, fwt.=-.48) occured contrary to

»

expectations.’
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Table 23

Variance Accounted For By Subsets of Increasing

Size for Patient "Significant Other" Ratings

L=}

r

Adj. R? Variables entered
0.0821 BCT o
0.1080 BCT  COMP-
0.1485 BCT  COMP ' TESTAGE
0.2143 BCT COMP TESTAGE TSI
©0.2470 BCT  COMP  TESTAGE = TSI  STRINT
0.3482 BCT COMP TESTAGE TSI  STRINT  TMTB

Note: Best Subset is presented in bold print.

Codes: Booklet Category Test, Comprehension, Time Since

Injury, Stroop Interference score, Trail-Making Test Part B
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Table 24

Ana1251 of Variance Summary Table for Best
Subset of “Predictors of SFU Index Patlent Sig. Other Ratlngs

Y

Source ' - df MS F p

Regression . 6 vf;34 3.24 .0303
Residual 15 . 0.41 r

Statistics for Variables In Best Subset of Predictors
of SFU Index Patient Sig. "Other Ratings

Variable Regr. Stand. Stand. T 2Tail Tol- Regr.

Coeff. Error Coeff. Stat. Sign. erance Loading
() (gwt.)

Constant 5.61

BCT 0.02 0.01 0.98 3.85 .0016 0.45 0.47
COMP 0.08 0.06 0.26 1.33 .2032 0.79 0.28
TESTAGE 0.00 0.00 -0.86 =-3.04 .0083 0.36 0.09
TSI 0.01 0.00 0.36 1.85 .0835 0.75 0.12
STRINT -0.07 0.03 -0.57 -2.46 .0267 0.54 0.33
TMTB 0.00 0.00 -0.48 -2.16 .0477 0.59 0.08

Codes: Booklet Category Test, Comprehension, Time Since
Injury, Stroop Interference score, Trail Making Test Part B

-

85



CHAPTER 1V
-DISCUSSION
"Recent interest in the ecological validity of‘ .

neuropsychological testing has uncovered the limited
efficacy of heuropsychological éssessment to evaluate some
of the more subtle and complex aspects of daily functiéning.
Tﬁe primary purpose of the present study was to aevelop and
validate aiself-report inventory éesigned:to supplement the
test data obtained in the neuronychologicalAevaluationi
Specifically, thevSimon Fraser University (SFU) Index of
Neuroésychological Functioning was designed to sample a
broéd range of problems in daily fuhctioning, including
those all-encompassing executive abilities that tend to be

neglected in the assessment situation.

The second purpose of the present study was to

investigate the relationship between reported impairment in

daily functioning and neuropsychological test performance in -

the head-injured patients. Those tests that best predicted
impaired everyday functioning were identified. Given the
large pool of potential predictors and the relatively small
sample size, this portion of the present study can only

serve as a pilot project intended to guide future research.
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'SFU Index Content Areas

Although the items of the SFU Index were postulatedvto
fall ipto five areas of daily fUnét}oning, principal
¢omponént analyses.indicated that one component accounted
for most of the variance in patient and patiept "significant
other™ rétings. This component measured a general aspect of
daily functioning. A similar component was obtained for
contfol subjécts and their "significant others". For these
subject groups, however, a second\component, measuring
socio-emotional functioning, was also obtained. It is
possible that this factor reflects the perception that
current interpersonal and afféctive functioning are less

optimal than they were previously (i.e., about one year

‘ago).

The failure of the present’study to empirically validate
the Content Areas in the patient group likely results from
the wide-spread impairment attributable to traumatic
head4injury. It is not sufprising that the diffuse nature of
brain damage in the present patient sample affected most
aspects of daily living, rather than producing isolated
deficits in specific realms of functioning (e.g., 'in

memory) .

Furthermore, instances of differential Content Area

endorsement for individual patients were obscured as a
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‘result of statistical averaging. One patient, for example,
reported substantial emotional problems, while perceiving
hlmself as coping’ adequately otherwise. Another patlent
reported significantly more dlfﬁlcultles with executive and

motlvatlonal functioning, than with language, memory,

attention and concentration.

Giveh that the statistical analysis of the SFIJ Index has
failed to provide validation of the Content Areas, they were
not further analyzed. Future research will examine
content-specific impairment in patient groups with more
focal lesions and more homogenous medical histories (e.qg.,

in terms of the length of the injury-assessment interval).

Group Differences in Reported Impairment of Daily

Functioning

As —pothesized, head-injured suhjects'obtained
significantly higher scores .on the SFU Index than control
subjects, suggesting more impairment in daily funotioning;
This fiﬁding was not affected by group differences ih terms
of educational attainment, age at tesf?hg, and eetimated

premorbid verbal and non-verbal intellectual functioning.

2

Contrary to expectetion, head injured patients were
equally sensitive to their def1c1ts as their 51gn1f1cant

others". Although in some cases subjects reported higher
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impairment in daily functionihg than their "significant
others", and vice versa, the two types of informants
generally provided very similar estimates of subject

impairment..

In terms of statiétical utility, the present study thus
suggests that the SFU Index isvaipsyéhémetrically valid and
reliable measure ‘of impaired daily functioning in
head-injured patients. In terms of clinical utiiity, the
average impairment rating obtained by head-injured patients
indicated "slightly" to "somewhat more" difficulties in |
daily funct;oning than prior to the injury. Given that some
patientsfendorsed minimal deficits in certain areas of
functioning (e.g., Language & Communication), this average
suggests substantial pgoblems in other aréas. The wealth of
information that can be obtained on the basis of patieﬁts'
pattérns of strengths and weaknesses is illustrated in the

following case study.

M.S., a 45-year-old former logger appeared to have‘made
an adequate psychometric recovery from severe occipifal
damage suffered five years earlier. According to his
neuropsychological test profile, M.S.'s intellectual
functioning was in accordance with hisigstimated premorbid

intelligence level. Only cognitive flexibility, abstract

- thinking and concept formation, as measured by the

Trail-Making Test (Part B), the Wisconsin Card Sorting Test
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(Perseverative Error scoge),ﬂand the Booklet Category Test,.

appeared as residual areas of deficit.,

The detrimental éffects of these circumscribed fesidual
dif;iculties on the quality of M.S.'s and his spoﬁse's
lives, however, were illustrated by a conéiderétion of their
SFU Index profiles. Not only did these profiles corroborate
the Cognitive‘deficits detected during the :
neuropsychological evaluation, but they‘also indicated
problems in executive and motivational functioning
(difficulties in planning, initiating and carrying out
goal-directed behavior; reduced»information-procéssing
speed; difficulties setting goals, solving problems,
following instfuctions, making decisions, completing actions
that were startéd, and noticing and éorrecting errors),
psychosocial'functioning (refusal to engage in formerly
enjoyed recreational abilities; inability to complete
household chores and handle finances; difficulties with
close relationships; mi§understandings‘with friends and
family; spending less time with friends, etc.) and emotional
functioning (difficulties controlling embtions and feeling

more anxious, frightened, sad and discouraged).

Although this patients' neuropsychological test profile

revealed highly circumscribed deterioration im only a few

areas of cognitive functioning, his SFU Index profile

illustrates the wide-spread effects of his deficits on
, ~ $od
o8 Fur
'3
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day-to-day living. It is for this type of case that the SFU
Index will hopefully be most useful in supplementihg the
test data obtained on the basis of neurOpszchological

‘assessment.,

Malingering and Random Responding Items

The present study suggests that the,ﬁalingering“%céle of\
‘the SFU Index, consisting of highly unl?kély sequélae;of
head-injury, is a promising method to eééluate subjects'
exaggeration of deficit. As hypothesized, péfients ana their
"significant others" endorsed the Malingering items on a
consisténtfy lbwer basis than those items describing actual
problems in daily functioning. Furthermbre,.the average of

these items was lower than the lowest Content Area score for

all subject groups.

¥

Correlational analyses suggested that some patients
endorsed the Malingering items proportionally to the
remaining items. Specifically; as more impairment in daily
fuﬁctioning was indicated, more unlikely neuropsychologicai

symptoms were also endorsed.

: . ' ‘ . . . B
"It is possible that some patients did attempt to inflate
their impairment rat?ngs. It is, however, more likely that
the wide-spread changes experienced by these patients caused

them to view some Malingering symptoms as plausible symptoms
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of head-injury. Given that évén'contrdl subjects endorsed
some of;theée items, the curfent veréion of the SFU Inaex
probébiy contains éome Malingering items that afe.easily

misiqterpretéd.by subjects. Dﬁring the courée of testing,

for example, one head—injufed subject informed the examiner

- that he had never experienced "words flipping upside-down

when reading”, but that letters tended to "get reversed". He
then proceeded to rate himself as having "Somewhat More"
difficulties with the symptom, indicating that he

reinterpreted this item to describe an experience he had

actually had. Similarly, subjects might have interpreted the

item refering to greater difficulties "remembering the faces

“of males than females" as measuring problems with facial

memory in general. .

y

Future research with the Malingering‘items will
therefore commence with the elimination of potentially
ambiguous items. Given that the control group had no
motivator to exaggerate impairment (e.g., compensation
evaluations), thosg items endorsed by non-impaired subjeéts
will be deleted. Additional items will be constructed‘and
validated on control éroups that are asked to respond

accurately or to malinger. Since some patients.endorsed the

Malingering items proportionally to the remaining items

‘(although at a much lower level), normative ratios will be -

established to determine the degree of endorsement of
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Malingering items that is normal for a given amount of

genuine .impairment.

‘prediction of Problems in Daily Functioning from

Neuropsychological Measures

‘The relationship between the SFU Index and
neuropsychological test scores and demographic variables was
investigated by identifying those variables that beet
predicted reported problems fn daily,funétibning. The
potentiel neuropsychologicalgpredictgrs included patients'
scores on the WAIS-R Digit Span,vComprehension,
Similarities, Picture Arrangement and Block Design subtests,
the Trail-Making Test (Parts A & B), the Booklet Category
Test, the Wisconsin Card Sortihg Test and the Stroop
Color-Word Test. Demographic variables that have been
associated with post-head—injurj funetioning (Bdll,‘1985;
Klonoff et al., 1986; E. Miller, 1979:; W.G. Miller, 1986;
Oddy & Humphrey, 1980) were also included as potential
‘predictors. These included level of education, estimated
premerbid verbal and non-verbal intellectual level (see
Barona, Reynolds & Chastain, 1984, for the estimation
procedure), age at tes®ny-and the length of the
injury—assessment interval. Separate regression analyses
were performed for patient and "significant other" ratings

-

of impairment in daiiimfunctioning.
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For the patient.group;va combination of six
heuropsychological test scores significantly predicted
patients' own ratings of impaited functioning. Poor
performances on Digit Span, the Color-Word portion of the
Strodp Test, and the Booklet Category Test were associated

with high degrees of impaired daily functioning. N ;*.:

significant other" ratings of

The best predictor of
patient impairment was the Booklet Category Test Error
score. The best subset of predictors included four |
neuropsychological and two demographic variables and
significantly predicted "significant others'" tatings of
patient impairment. Daily functioning was rated as more
impaired in those patients that had longer injury-assessment
intervals and that performed poorly on the Booklet Category

Test and the Stroop Interference score.

To summarize, reported impairment in daily functioning

was associated with deficiencies in sustained attention,

concentration, short-term memory, abstract thinking, concept

formation and planning. Not surprisingly, these are the
higher- level cogn1t1ve functions that are requ1red for
successful performance in v1rtual¥ﬁ¢/ll aspects of dally
functioning. Furthermore, in accordance with the literature,
the impairment of these functions typically does not become

apparent until the later stages of recovery.
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Future Research Directions

E

) In conclu51on, the f1nd1ngs of the present study suggest
that the SFU Index .of Neuropsychologlcal Functioning is a
valid and reliable tool to measure the problems in dally
functlonlng encountered by head- 1njured adults. Future
‘research ulll commence w1th the reflnement of the SFU Index,
as indicated throughout the preceedlng sections.

~ Specifically, those items that did not differentiate between
head-injured patients-and control subjects in the present
study will be eliﬁinated. Additional items will be!develqped
and evaluated in terms of their discriminative validity. Two
" aims of this stage of test construction entail the |
refinement of the Malingering and Random"Responding scale
and the attainment of higher discriminatien between specific
realms of daily functioning. A heterotrait-heteromethod -
approach will then be taken to establish the construct .
validity of the SFU Index. Specifically, its specificity to
neurological impairment and its applicability to various'
formslthereof, will be established. Cross-validation and

concurrent or predictive validation will then commence.
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10.

11.
12,

13.

_APPENDIX A

SFU INDEX OF NEUROPSYCHOLOGICAL FUNCTIONING'

Language & Communication

Do you have more difficulties speaking clearly and

fluently than you did prior to your injury? : :

Do you have more-difficulties expressing your ideas
someone than you did prior to your injury (e.g., in a
discussion)? , o
Compared to before your: injury, do you find yourself

losing track of what you are thinking or saying more
often?

Do you .have more difficulties thinking of a particular
word or name. than you did prior to your injury?

Do you have more difficulties understanding what people
say to you than you did prior to your injury?

Compared to before your injury, do you more often know
the mean1ng of a word one minute and not know it the

next m1nute7‘

Do you have more difficulties understandlng what you
read than you did prior to your injury?

Compared to before your injury, do words more often flip
upside-down when you are reading?

Do you have more difficulties writing than,you did prlor
to your injury?

Compared to before yqur injury, does your vision more
often switch to "black and white" and then back to
color? )

Memory, Attention & Concentration

Compared to before your injury, do you get lost more
often when you are going somewhere?

Compared to before your 1njury, do you lose track of the
time more often?

Compared to before your injury, do you have more
difficulties paying attention to someone who is talking
to you?

'Malingering items are presented in bold print.
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16.

17.
18.
19.

20.

21,
22,

23.

24.

25.

26,

27.

Compared to before ycﬁr injury, do you more often get
the feeling that one of your hands wants to do one
thing, while the other wants to do something else?

Compared to before your injury, do you have more
difficulties concentratlng on only one thing, when many
things are going on around you (e.g., conversations)?

Compared to before your 1n]ury, do you have more
difficulties shifting your attention back and forth when
two ‘important things are going on around you (e.g.
conversations)?

Compared to before your 1nJury, do you have more
difficulties hold1ng things in your memory for about one
minute (e.g., a phone number)?

Compared to before your injury, do you have more
difficulties remembering what someone said to you a
minute ago7 :

Compared to before your injury, do you have more
difficulties remember1ng the faces of females than
males? . _

Compared to before your injury, do you have more
difficulties remembering what you did a few days ago?

Do you have more difficulties remembering things from
early in your life (e.gq., chlldhood) than you did prior
to your injury?

Compared to before your injury, do you more often
remember important things about your past at specific
times of the day only?

Do you more often get lost in places that you knew well
prior to your injury?

Compared to before your injury, do you have more
difficulties remembering something you have just learned
(e.g., a person's name)?

Compared to before your injury, do you confuse hot and
cold more often?

Compared to before your injury, do you have more
difficulties remembering things you are supposed to do
(e.g., errands, appointments)? . .

Compared to before your injury, do you more often forget
to finish something you have started (e.g., leaving
water boiling)?
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28.

29.

30.

31,

32.

33.

34.

35.

36.

37.

38..

39.

40.

41,
42.

43.

Executive Functioning;&'Motivation

Does food taste more sour than it did prior to your
injury? A »

Compared to before your injury, do you have more
difficulties starting to do something without being told
to do it?

Compared to before your injury, do you have to do things
more slowly to do them right? B

Do you have more difficulties setting a. goal for
yourself than you did prior to your injury?

Do you have more difficulties makihg.decisions than you
did prior to your injury?

Do you have more difficulties follow1ng 1nstruct1ons
than you did prior to your injury?

Compared to before your injury, do you have more
difficulties planning the things you need to do to'get a

job done?

Compared to before your injury, do you have more
difficulties solving problems that come up in your life?

Compared to before your injury, do you have more
d1ff1cult1es completing something you started?

Compared to before your injury, do you have more
difficulties stopping an activity and starting another

one?

Compared to before your injury, do you have more
difficulties trying out different ways of d01ng a
certain thing?

Compared to before your 1njury, do you more often say
that you will do something but never get around to d01ng
it?

Compared to before your injury, do you have more
difficulties noticing and correcting a mistake you have
made in somethlng you are working on?

Do you have more difficulties caring about the way you
look than you did prior to your injury?

Do you have more difficulties taking care of yourself
without anyone's help than you did prior to your injury?

Do you have more difficulties getting involved in doing
household chores than you did prior tc¢ your injury
(e.g., shopping, gardening, working around the house)?,
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44,

45,

46.

47.
48.
49.

50.

Do you have more d1ff1cult1es handling money than you
did prior to your injury?

Do you have_more difficulties getting involved in
activities you enjoyed prior to your injury (e.g.,
sports, reading, writing letters and other hobbies)?

‘Do you have more difficulties telling the difference

between sxngxng and ordinary speech than you did prior
to your injury?

Social Activities and Interpersonal Functioning

Do you have more difficulties getting along with other
people than you did prior to your injury? .

Compared to before your injury, do you find it more
difficult to enjoy spending time with your friends?

Compared to before your injury, do you avoid social -
activities and prefer to be alone more often?

Compared to before your injury, do you have more
misunderstandings and arguments with your friends and

) family?

51.
52.

53,
54.
55.

56.

Do you have more difficulties making friends than you
did prior to your injury?

Compared to before your injury, do you more often feel
that people do not enjoy your company?

Do you have more difficulties being with a group of
people (e.g., at a party) than you did prior to your
injury? :
Compared to before your injury, do you have more

difficulties understanding people's reactions to things
or situations?

-Compared to before your injury, do you have more

difficulties understanding people s reactions to things"
you have sa1d or done?

Compared to before your injury, are close relationships
more difficult?
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57;
58.
59.
60.
61.

62.

63.
64.

65.

66.
67.

68.

Emotional Functioning i .

Do you have more difficulties controlling your emotions
than you did prior to your injury?

Do you experience more mood changes than you did prlor
to your injury?

Do you show your feellngs more easily than you did prior
to your injury?

Do you lose your temper more easily than you did prior

to your injury (i.e., do you have a "shorter fuse")?

Do you get more anxious or nervous than: you did prior to
your injury?
Compared to before your 1n3ury, do you more often sw1tch

beween feeling anxious and calm very qulckly (i.e.,
within a minute)?

Do you get frlghtened more ea51ly than you did prior to
your injury? ‘ )

Do you find it more difficult to care about what goes on
in your life than you di& prior to your injury? ‘

Do you find it more difficult to care about what goes on
in other. people" s lives than you did prior to your
1n]ury7 _

Do you feel more sad and discouraged than you did prior
to your injury?

Compared to before your injury, do you get very excited
for no reason more often?

Compared to before your injury, do you get very happy
for no reason more often?
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