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Cognitive Remediation in Traumatic Brain Injury:
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ABSTRACT. Ben-Yishay Y, Diller L. Cognitive remediation in traumatic brain injury: update and issues. Arch Phys

Med Rehabil 1993;74:204-13.

o Cognitive Remediation (CRY) is a relatively new treatment technique for alleviating residual cognitive deficits following
traumatic brain injury. This is a promising yet still changing technique. The future of CR as a rational and systematic
endeavor requires the incorporation of important new ideas that have been emerging in allied fields. For example, the
emerging field of instructional psychology has contributed relevant concepts such as scaffolding, metacognition, and
generalization. It is furthermore argued that the issues of awareness, self-concept, and self-efficacy are vital to the
process of CR intervention, and an integrative (holistic) approach to the remedial endeavor is thus indicated.
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Although cognitive remediation (CR) is a relatively new
treatment, it has aroused unusual controversy. In 1988,
1989, and 1990 alone, several articles have appeared sup-
porting the efficacy of CR,' opposing use of CR,** finding
CR of limited value yet worth pursuing,® and expressing
skepticism about its validity (though calling for multicenter
clinical trials, as does Levin’). Critics of CR have been sur-
prisingly polemical and passionate in tone (eg, “anecdotal
reports belong in the theater,” or “research should invest in
biologic markers rather than psychologic studies.” Differ-
ences in conceptual/philosophical approaches to recovery
of functions after brain injury and issues of public concern
are possible reasons for this heated controversy.

DIFFERING CONCEPTUAL/
PHILOSOPHICAL ORIENTATIONS

CR has been viewed from the perspective of two dispa-
rate models of recovery of functions. The first is an essen-
tially biological model: recovery of functions is determined
by events in biological systems; learning and/or re-adapta-
tion processes play a secondary role.** The second model
attributes a primary role to learning and other psychologi-
cal processes, as well as to the influence of environmental
inputs/interventions, in the recovery of functions. Psycho-
logical and environmental factors are seen as facilitating/
mediating events in the biological system.®° Adherents of a

From the Head Trauma Program. Rusk Institute of Rehabilitation Medicine, New
York, NY.

Submitted for publication March 22, 1991. Accepted in revised form April 6, 1992,

This research supported in part by grant RSA 13-P-55623 and RT-93, Rehabilita-
tion Services Administration, Department of Health, Education, and Welfare:; and by
grant G008300039, National Institute on Disability and Rehabilitation Research.

No commercial party having a direct or indirect interest in the subject matter of this
article has or will confer a benefit upon the author(s) or upon any organization with
which the authors are associated.

Reprint requests to Yehuda Ben-Yishay, PhD, Head Trauma Program, Rusk Insti-
tute of Rehabilitation Medicine, Room 818, 345 East 24th St, New York, NY 10010.

© 1993 by the American Congress of Rehabilitation Medicine and the American
Academy of Physical Medicine and Rehabilitation

0003-9993/93/7402-0166%$3.00/0

Arch Phys Med Rehabil Vol 74, February 1993

biological model tend to be skeptical in interpreting ambigu-
ous results or findings from psychological/remedial inter-
vention studies.*> Adherents of the second model are, in
general, more optimistic.'-*

Biologically-oriented investigators hope to understand
the mechanisms underlying dysfunctioning and develop
reasonable guidelines for rehabilitative interventions, using
advances in biological theory and biological research. Bio-
logical markers are sought as guides for determining what is
an effective treatment, as well as what may be the limits of
remedial intervention.

Investigators operating within a psychological/learning
framework rely heavily on three developments of the past
several decades: (1) Clinical studies in remedial interven-
tion with stroke patients,'®!! learning disabled,'? mentally
retarded,' and aged populations,'* which provided a basis
for the application of CR interventions to improve cogni-
tive functioning following brain injuries. (2) The increasing
use of computer-assisted training procedures, as inexpen-
sive substitute therapists or as cognitive prostheses. (3) Psy-
chological research data, which have increased our under-
standing of the mechanisms of cognitive dysfunction as
well as suggests instructional/remediation techniques for
head injured individuals. The work of Schachter!® and
Posner!'¢ in cognitive psychology is an attempt to identify
mechanisms that may be implicated in cognitive dysfunc-
tions. In addition, educational psychology research has con-
tributed to the development of a psychology of instruc-
tion'”!® applicable in CR. Further understanding of how to
capitalize on motivational and malleability factors in the
learning and mastery process of CR instruction is also
needed.!'®!

This review has been undertaken from a particular per-
spective: CR is both a theoretical concept as well as a body
of remedial intervention techniques, and it is still evolving.
It would be premature to draw definitive conclusions re-
garding its validity and use for rehabilitation purposes
based on the current evidence. Furthermore, we would ar-
gue that whereas it is important to undertake more clinical



COGNITIVE REMEDIATION IN TBI, Ben-Yishay

studies for validation of various CR techniques, or replica-
tion of previous findings, it is also important to deepen our
understanding of the more basic underlying psychological
processes of instruction/learning.?? There are important pre-
cedents for this. For example, at a conference on the possi-
ble applications of academic/theoretical psychology to reha-
bilitation, which was held three decades ago, several
principles of behavioral learning theory were translated
into specific clinically testable hypotheses in a rehabilita-
tion context.”® These served as a strong platform from
which to launch techniques of behavioral management for
chronic pain®® that emerged a decade later.

PUBLIC POLICY ISSUES

Traumatic brain injury (TBI) is a problem of great mag-
nitude—there are an estimated 450,000 cases each year.?’
There are today more than 600 programs of neuropsycho-
logical rehabilitation across the nation, whereas barely 60
existed 10 years ago.?® Cognitive remediation services are
offered in more than 90% of the 252 programs that recently
responded to a survey.”’

The proliferation of services gives rise to issues of quality
control, with professional societies,>” and the Commission
for Accreditation of Rehabilitation Facilities (CARF) mov-
ing to set standards for practice in traumatic brain injury
programs. However, these efforts are basically attempts to
set floors with regard to services and to resolve credential-
ling issues. They do not address the harder issues of scien-
tific substance. In view of the fact that many programs have
been developed by the for-profit sector of the rehabilitation
industry, skepticism based on legitimate issues of validity
and efficacy is often fueled by perceptions that the advocacy
of the use of one form or another of CR intervention is
driven more by a profit motive than by conviction of its
scientific merit.?8

The need for developing priorities for health care deliv-
ery, given the prevailing fiscal constraints, throws what
should otherwise be a discussion of issues of scientific valid-
ity and efficacy into the public spotlight. Economic and
ethical dimensions enter the debate. Questions of service
delivery and science are weighed in terms of cost/benefit
priorities. Thus, for example, the state of Oregon has al-
ready established a priority for reimbursement by Medicaid
for various medical conditions.? And the outlook is for
more of the same.

Considerations of legal implications might also enter the
debate on CR. Stone® and Klerman®! have debated the
case of a patient who was treated with psychotherapy in
1979 and who many years later sued the physician, and the
institution with which he was affiliated, for providing alleg-
edly inappropriate therapy and thus prolonging the pa-
tient’s suffering. One can easily picture a scenario where 10
years from now a suit is brought against a provider for ad-
ministering or not administering CR, depending on where
the weight of the evidence falls.

THE CASE AGAINST CR

Our concern in this article is to acknowledge the legiti-
mate criticisms of CR and to present a broader perspective
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on the issues. We wish to avoid both uncritical enthusiasm
for CR as well as unjustified backlash. The arguments
against CR boil down to the contention that there is weak
evidence for its validity and efficacy and that CR lacks an
adequate basis in theory. Critics of CR*® assert that the
studies obtaining positive results have had such poor experi-
mental design as to render their findings suspect. Similarly,
it has been asserted that single case design studies were inad-
equate because they were not hypothesis driven, or that
their authors gave insufficient consideration to alternative
explanations. Furthermore, it has been argued that single-
case design studies allow for limited generalization to other
cases because of the absence of an adequate taxonomy of
brain injury. Without an adequate taxonomy, the essential
components of a case cannot be identified in sufficient de-
tail to tell us which cases might be similar or different.
Group design studies have also been criticized because (a)
they are said to have capitalized on natural recovery or so-
cialization; or (b) because the psychometric instruments
used to assess outcomes lacked ecological validity; and be-
cause (c) such group studies failed to demonstrate a rela-
tionship between the psychometric measures of outcome
and the treatments given in CR training.**

Whereas some of the criticism levelled against positive
studies is justified (see Benedict® for a review), much criti-
cism has been too global. There are a number of studies
that have demonstrated efficacy of CR in circumscribed
areas.*¢ There have also been some studies that have re-
ported negative results.> In criticizing research outcomes,
important 1ssues must be considered. First, in clinical stud-
ies of intervention, the absence of quality control can/does
result in a failure to replicate the outcomes of a treatment.
There are methodological issues that cut both ways, ie, crite-
ria that must be applied whether results are positive or nega-
tive. Though principles of good design are generic for any
intervention with any population, their application and
their operationalization require assembling patients and
procedures whose characteristics can be identified with
enough validity and specificity. Ruff and Camenzulli®®
have outlined issues that are relevant for group-design stud-
ies in CR. Second, though this field surely needs replication
studies, the few replications that are in existence differ in
significant ways. This renders interpretation of results am-
biguous. As Gordon and Hibbard® noted, the failure of
Ponsford and Kinsella®? to find a positive effect of training
in attention may be due to insufficient treatment time.

It would be premature to conclude that CR is without
proven value. CR is a rapidly evolving field that is develop-
ing methods for the management of clinical problems that
previously have not been well addressed in rehabilitation.
Progress is being made. In a review conducted a decade ago.
Diller and Gordon* found only a handful of studies on CR
for individuals with TBI, whereas less than a decade later
Benedict® reviewed 35 studies. It is only recently that we are
beginning to see the emergence of bodies of data that permit
evaluative statements.*

A second major criticism leveled against CR is that it
lacks a sound rationale.*® This criticism has two aspects.
One aspect is based on a misreading of the role of practice in
CR. It has been alleged that the improvements noted follow-
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ing CR are practice effects rather than genuine gains in skill
and that proponents of CR view it as a process analogous to
muscle-building programs.* This is misleading. Though
massed and prolonged practice is certainly one of the neces-
sary conditions for the success of CR interventions, the
muscle-building metaphor is an oversimplification of the
CR process, as Gordon and Hibbard® have pointed out.
Practice, as in any skill building program, serves to make
behavior patterns (semi) automatic, freeing energy to deal
with other information demands of tasks.

CR has been criticized for lacking a basis in neuropsycho-
logical theory.? Though the relationships between patterns
of neural damage and recovery of functioning following
brain injury and CR methodologies are still not well
mapped, the criticism that there is no neuropsychological
rationale for CR intervention ignores the earlier formula-
tions of Luria® and the more recent studies of neural plastic-
ity and synaptic regeneration,’ the results of which point
toward a theoretical basis for brain injury rehabilitation.

Even if it were possible to define more precisely the rela-
tionships between neuropsychological events in the brain
and CR interventions, an adequate theory of intervention
requires much more than the identification of biological
markers. A comprehensive theory of instruction must en-
compass the who (ie, what type of brain injured individual),
the when, the what, the how and the question of the compo-
sition of the overall remedial curriculum.? This requires an
adequate taxonomy of subtypes of brain injured patients, a
taxonomy of remedial techniques, as well as precise knowl-
edge of relationships between patterns, of deficit and selec-
tion of techniques (Gross and Schutz®®). A theory of CR
should also suggest how CR instruction ought to be interdi-
gitated with appropriate clinical management techniques.?
It must also provide guidelines for the prioritization and the
coordination of CR with the delivery of other rehabilitative
services.®’

In short, a theory of remediation cannot be based on a
simple inference from a theory of brain damage, or even a
theory of brain damage and recovery of functions. Al-
though instruction plays an obvious and central role in reha-
bilitation, the concern with theoretical issues of instruction
has, hitherto, been only marginal. A theory of cognitive
remediation must therefore confront the issue of how ex-
actly one teaches a brain-injured person to successfully
overcome cognitive deficits and to perform certain func-
tional tasks more adequately.

DEFINING CR AND ITS OBJECTIVES

Most commonly CR is viewed as a systematic endeavor
aimed at improvement of cognitive functions that have
been impaired following damage to the central nervous sys-
tem. There is some variability in definition, however. CR is
seen as (1) a means of remediation for disorders of percep-
tion, memory, and language;*® (2) as the application of spe-
cific cueing systems for enhancing ability on specific func-
tional tasks;* and (3) as systematic amelioration-through
intensive remedial training-of interference in problem-solv-
ing ability in order to promote functional competence in a
broader array of everyday life situations, 204
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An early distinction offered by Zangwill in 1947*! helped
frame thinking about CR in subsequent years. Zangwill*!
distinguished between direct retraining (to reduce the ef-
fects of a deficit) and substitutive retraining. Benedict,5 re-
ferring to essentially the same dichotomy, characterized the
two different approaches to CR as restorative versus com-
pensatory. Whereas restorative approaches attempt to re-
mediate specific cognitive functions that are impaired via
systematic retraining (eg, attention, memory, etc), compen-
satory approaches seek to bypass the deficit area and teach
the patient how to use certain strategies (ie, templates of
approach to a task, along with the use of specific props) for
successful solution of functional problems. Carried to their
logical extremes, these two approaches seem to imply dif-
ferent consequences. The restorative approach suggests that
if one trains to remediate an impaired core area of cognitive
function (such as attention, or memory, or constructional
praxis) the individual will be able to resume competent
functioning in those daily life situations that involve these
core cognitive functions. The compensatory approach, on
the other hand, implies that if one trains an individual until
he/she masters the use of some coping strategies and/or the
use of appropriate props, then one can be expected to reat-
tain functional competence in performing daily life tasks
despite the presence of the underlying deficit(s). The dis-
tinction between the restorative and the compensatory ap-
proaches may be partially analogous to the distinction be-
tween treating an impairment and treating a disability. An
impairment is commonly thought of as a disturbance in the
structure of the organism due to underlying pathology,
whereas a disability is a difficulty in carrying out a func-
tional act, in a given situational context, requiring assis-
tance from others.*

Thus, following this analogy, the restorative approach
aims at the direct amelioration of the effects of the core
impairments, and the compensatory approach facilitates
functional adaptation by providing the patient with well
rehearsed techniques (‘“‘mental prostheses™) that make
shunting around the impairments, or deficits possible.

Although neither the restorative nor compensatory ap-
proaches are explicitly tied to theories of brain function,
Butler and Namerow* speculate that by subscribing to a
restorative approach one can assume that the challenge to
the nervous system inherent in a CR intervention mobilizes
biologic functions in the impaired brain whereas, they ar-
gue, the compensatory approach capitalizes merely on
other-intact-abilities in a depleted brain. In our view, how-
ever, until specific constellations of brain dysfunction can
be related to specific CR interventions, attempts at basing
CR practice on specific neuroanatomical or neuropsycho-
logical theory will remain metaphorical.

RESTORATIVE APPROACHES

Most criticism of CR is aimed at the restorative ap-
proach. Restorative approaches have indeed had a limited
direct impact on enhancement of functional activities.
However, one must also note that studies using this ap-
proach are heuristically meaningful and provide excellent
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building blocks toward developing future technologies of
CR instruction.

Restorative approaches dissect an impaired area of cog-
nitive functioning and present appropriately challenging
tasks to restore competence. Reflecting the psychometric
and laboratory perspective in neuropsychology, which
guided earlier developments in CR, restorative studies have
been useful in helping to elucidate and calibrate applicable
procedures. Because this paradigm lends itself to task analy-
sis, feedback, and shaping of behavior, it is hospitable to
computer applications. which might perform the same
operations with greater precision.

Differential Impact of CR Training

If cognitive function is viewed traditionally, ie, as encom-
passing perception, attention, memory, etc, a review of re-
mediation studies in these areas suggests that retraining at-
tention has yielded positive results, whereas retraining
memory, for example, has not.® This conclusion is based on
attempts by investigators pursuing independent lines of
clinical research to improve attention.***” The robustness
of these findings is open to question because some investi-
gators®? have been unable to obtain positive results. How-
ever, as was already noted, these studies have not really
duplicated the methods used in the original experiments
that they sought to replicate.

Our experience in teaching brain injured patients sug-
gests other important considerations: the motivation of the
student engaged in the activity; the nature and content of
the stimulus materials; the didactic techniques used; the
manner and rate in which units of information were pre-
sented; and the duration of the training, including the num-
ber of rehearsals needed for mastery. Due to limited journal
space, it is often difficult to tell from published reports of
research exactly what was done. The clinical management
of patients’ frustration, anxiety, and/or resistance is seldom
mentioned. Sbordone*® has called attention to some of the
ways in which the emotional sequelae of traumatically
brain injured persons can be managed during rehabilitative
interventions. However, the effect of such sequelae on clini-
cal studies in cognitive remediation has not been fully ex-
plicated.

Scaffolding

The therapist, perhaps even more than the diagnostician,
must be aware of the coexistence of multiple deficits and
the fact that, within a given defective skill area, incompe-
tence may be the byproduct of defects in subskills. Several
remedial approaches have been offered. One remedial ap-
proach uses an intuitive disassembly of a particular task in
accord with the phenomenology of the task. Thus, Ben-Yi-
shay and coworkers* found that breaking down a Purdue
Peg Board task into different subtasks, and then training on
each of the subtasks, yielded results more powerful than
just simple practice on the Purdue Peg Board task. A similar
approach was used in analyzing basic attentional deficits
and then, based on the analysis, a training methodology was
developed. For example, in one attention training study,
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the different components of attention were trained in a hier-
archical manner.* The order of training was also based on a
phenomenological analysis. Training in each component of
the program resulted in improved performance on particu-
lar subtasks without carry-over to any remaining “‘un-
trained” subtasks. However. retesting at the end of the
aggregate program resulted not only in improved perfor-
mance on all trained subtasks, but also on other tasks that
had not been part of the training. One byproduct of this
approach was the demonstration of task-specific training,
ie, level of performance on a task increased in a manner
directly related to the amount of specific training on that
task. Others*® have developed a hierarchical retraining pro-
cedure based on theoretical formulation of the constitution
of sublayers of an attentional deficit.

A number of approaches to remedial retraining deliber-
ately attempt to build upon skill components that were de-
veloped in previous training and used in the training of new
tasks. The outcomes of such studies suggest that previousiy
acquired skills can be used to facilitate mastery of new,
more complex skills. The skills acquired from previous
training can thus serve as a platform for the acquisition of
new skills.*® The platform concept is implicit in the ap-
proach of Cicerone and Wood.’' who taught a patient to
inhibit impulsive behavior by training on the Tower of
Hanoi problem.>*-** Webster et al,® have used a similar
strategy in training stroke patients to navigate with a wheel-
chair over an obstacle course. Scanning training preceded
navigation training. The latter study is of additional interest
because it relates training to ameliorate basic impairments
(eg, defective visual scanning) to training to improve a
functional behavior (ie, the effective use of a wheel chair).

Emerging theories of instruction and general learning
have implications for remediation. For example, Collins
and associates'® speak of “scaffolds of skill training” in
which previously trained abilities are used to train new abili-
ties. Bruner?® has called attention to the notion of a “spiral
curriculum” in education: previously learned materials are
repeated in increasing level of detail as the child advances
through a school system. The concept of spiral curriculum
has not received the attention it deserves in CR teaching.

Severity of Impairment

Individual differences constitute an important variable
when evaluating responsiveness to CR intervention. Ryan
and Ruff*’ found that attention/memory training was ef-
fective for a group of persons with TBI of mild/moderate
severity of impairment, but not for a group with severe im-
pairment. On a more analytic level, in an earlier study with
stroke patients, it was found that initial competence in per-
forming block designs related inversely to the amount of
cueing required for successful completion of failed designs;
when patients failed a given design and cueing was needed,
more severely impaired patients required more cues than
less impaired patients.’®>® This observation is in accord
with results of studies comparing the ability of experts and
novices in the same domain of competence to respond to
cues.®® Experts were able 1o respond to cues more rapidly
and completely than did novices. Clearly, then, initial com-
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petence in a given area (before remedial intervention), can
be a powerful predictor of level of cueing needed during CR
training. More severely impaired persons may require a
greater articulation, ie, more explicit and elaborated cues
during CR training, than less severely impaired patients.

SUBSTITUTIVE APPROACHES

Substitutive or compensatory approaches have met with
greater acceptance than restorative approaches, perhaps be-
cause substitutive approaches are generally geared toward
facilitation of the functional activities of everyday life.
Mayer and colleagues®’ used a stepwise procedure to teach
brain injured individuals to brush their teeth. Patients with
hemiplegia due to stroke were taught a sequence of opera-
tions needed to transfer from a bed to a wheelchair.%?
Though these activities essentially involve motoric compo-
nents of activities of daily living, substitutive retraining has
also been applied to more complex cognitive functions. A
key element is the reliance on metacognitive®® strategies to
help individuals compensate for specific core deficits and
thereby improve their functional competence.

Performance on a cognitive task can be analyzed in sev-
eral ways. One way is to focus on questions involving
competence levels; for example, the ability to process infor-
mation (including amount and complexity of the informa-
tion), the speed with which information can be processed,
the length of time information is retained, and the effi-
ciency with which it can be applied. A second way is to
focus on questions involving control processes. The latter
are “rules” that govern how information is organized and/
or response styles indicating which strategies are used for
information retrieval or utilization. Control elements are
used in the assimilation/acquisition of new information
(eg, memorizing by “‘chunking”; rehearsing; and by using
mnemonics) and play a significant role in the forming of
mental algorithms that are used in problem-solving activi-
ties.

Metacognition,®® “knowing about knowing,” has be-
come an important tool in the study of cognitive processes.
The distinction between competence levels and control or
metacognitive aspects of cognition is important for the
study of CR. Even when, as a result of brain injury, there
has been a diminution or loss in the capacity level of a given
cognitive function, it may be possible to improve the pa-
tient’s functioning by systematically retraining him or her
to take alternative paths to solving a problem. This retrain-
ing inevitably taps into control processes. Though some
aspects of the control processes may be related to issues of
personal history, goals, and motivation, other aspects of
control processes are closely tied to executive functions, ie,
the planning, prioritizing, organizing, and self-monitoring
elements of problem-solving behavior.%* In this context,
however, we wish to focus attention on those aspects of
metacognition that are related to executive functions.

Although our concern is primarily with issues of reme-
diation, the distinction between the competence and pro-
cessing aspects of cognitive performance is also seen as sig-
nificant in assessment of brain injured persons, because
most of traditional psychometric tests measure competen-
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cies, ie, whether the person passed or failed to complete the
assigned tasks, instead of measuring process or style of ap-
proach to task.

Ben-Yishay and associates®>® analyzed the manner that
blocks were handled and maneuvered during both passing
and failing block design performances of unilateral, right,
and left hemisphere impaired (stroke) patients and
matched controls. Stroke patients were significantly less
persistent (ie, they performed fewer continuous exploratory
motions until a perfect match with the model was achieved)
than control patients. The control patients tended to adopt
a persistent style: they kept trying to match each quadrant
of a block design stimulus card with the proper block until
they obtain a satisfactory result. They then moved on to the
next quadrant. Brain-injured persons, on the other hand,
tended more frequently to perform fewer systematic at-
tempts at matching a given quadrant. They typically gave
up trying to solve a matching problem before going on to a
different location.

A second example of recording and analyzing process
involves a particular testing procedure that was designed by
and is currently used as part of the assessment battery of the
New York University Head Trauma Program (unpublished
data). The test was designed as a basic, nonverbal, practical
measure of executive skills. A subject isinstructed to assem-
ble nuts, bolts, and washers of different sizes according to
three preassembled models that are displayed on a working
board in front of the subject. All the spare parts and the
necessary tools (ie, two wrenches and a screwdriver) are
mixed together, in disarray, in a transparent plastic bowl.
The subject is instructed to examine the models and then
proceed with the task of assembling the required nine dupli-
cates. Every move committed by the subject is recorded by
the examiner, without comment, until the test is com-
pleted. (This test differs from Lezak's®® Tinker Toy Test,
TTT. The scoring system of the TTT consists, strictly
speaking, of measures of an examinee’s final product,
rather than the process of the performance itself).

The written performance protocol is then scored, accord-
ing to a five-point scheme of adequacy, along several pro-
cess dimensions. These include: (a) degree of preparation,
ie, organization and preselection activities exhibited by the
subject in handling the tools, parts, and work space; (b)
degree of methodicalness, ie, prioritization and consistency
in the sequencing of the operations; effectiveness of self-
monitoring, ie, error detection/correction, in-process and/
or error detection/correction at the end of the performance;
(c) flexibility (eg, refraining from repetition of an ineffective
procedure, or shifting—as the task progresses—to a more
effective procedure). Thus, whereas content or capacity
measures of the pass/fail variety often fail to reflect the se-
vere and functionally incapacitating nature of certain defi-
cits (particularly defective executive functions, or various
manifestations of unawareness associated with frontal lobe
impairment) process measures may reflect it. The field of
CR must explore systematic utilization of both metacogni-
tive assessment and remedial techniques.

Research examples of the use of metacognitive tech-
niques are seen in Glasgow and associates’®” PQRST (Pre-
view; Question; Read actively; Study; Test for Recall) pro-
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cedure to facilitate comprehension and recall of written ma-
terial, and Lawson and Rice’s® work on improvement of
executive functions. At the other end of the spectrum we
find the use of a variety of ““scripts” and systematized (thera-
peutic) “exercises’ designed to enhance awareness of defi-
cits, to foster compliance and malleability during treat-
ment. and to facilitate self-acceptance.'®*°

The Problem of Generalization

Difficulty with concrete thinking is a hallmark of brain
damage. This places a severe limitation on the ability of
brain injured people to transfer what they have been taught
from one context to another. Parente and DiCesare’ distin-
guish between generalization, the ability to use a newly
learned strategy in a novel situation, and transfer of learn-
ing that involves training skills applicable in specific situa-
tions. They provide a framework for defining degree of simi-
larity between the training and criterion tasks. Gordon'
distinguishes between three levels of transfer that should be
kept in mind when a TBI patient receives CR: (a) Is there a
carryover of the training on alternate forms of the task
within and between training sessions? (b) Is there a carry-
over of improvement following training on one task to tasks
that are similar but one step removed from the original
training task? (¢) Can it be demonstrated that the improve-
ment following CR has also carried over to specified func-
tional life activities of the patient? Westling and Floyd™
report 27 studies assessing efficacy of generalization in de-
velopmentally disabled (DD) populations. The principles
and methods used for DD populations may well apply in
the case of patients with TBI, in particular to enhancement
of instrumental activities of daily life and community reen-
try skills via CR training. Our central point, concerning the
issue of generalization, is that expectations about generaliza-
tion should be made explicit at the start of treatment and,
furthermore, that these should include specification of par-
ticular functional outcomes.

PERSON VARIABLES

Awareness

Though it has been long recognized that individuals with
TBI are unaware of their own deficits, the past decade has
seen the development of measures designed to help identify
the nature and incidence of this lack of awareness.”>” Pri-
gatano and Schachter”® and McGlynn and Schacter’® pro-
vide excellent reviews of the many studies in this area.
Barco and coworkers”’ have presented a model of aware-
ness along with methods of facilitation and compensation.
They distinguish between intellectual awareness, emergent
awareness (recognition of a problem when it is occurring),
and anticipatory awareness, (recognition that a deficit re-
lated problem will arise before it takes place). Prigatano and
Altman’® present evidence that unawareness in head in-
jured patients, in the sense of overrating self-assessed com-
petencies, when compared with ratings of relatives, tends to
be associated more frequently with bilateral and multiple
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site lesions as detected by computed tomography and mag-
netic resonance imaging scans. However, unawareness as
an issue 1is of great interest not only from a theoretical or
diagnostic standpoint, but also as a central problem in reha-
bilitation of traumatically head-injured persons, and has a
direct relevance to CR.?! Without awareness and acknowl-
edgment of deficits, it is difficult to engage a head injured
patient in sustained and effective remedial training. Indeed.
it is hard even to obtain patients’ consent to enter into a
rehabilitation program or to comply with an elementary
request when they are unaware of the reasons for the treat-
ment or the request.

Whereas unawareness is well described in the TBI litera-
ture, systematic management methods are less well ex-
plored. Ben-Yishay and Gold” and Ben-Yishay and Priga-
tano®! have noted in TBI patients that unawareness is a
factor in their inability and poor motivation to optimally
engage in sustained CR activities. Only when a patient is
made (at least minimally) aware of his or her deficits and
becomes engaged in the training activity, can one expect the
patient to achieve optimal compensation for deficits follow-
ing CR (ie, the assimilation and the reliable application of
compensatory repertoires). Furthermore, awareness of
shortcomings, along with optimal engagement in the reha-
bilitation process, and the acquisition of compensatory
repertoires, are necessary preconditions for subsequent
emergence of the patient’s acceptance of his or her predica-
ment.?® Acceptance includes voluntary endorsement by the
patient of realistic living and occupational options, as well
as calm acceptance of one’s self and one’s predicament.
There are phases through which a patient must pass in
order to attain success in neuropsychological rehabilitation.
The specific landmarks of each of the steps in the hierarchy
have been defined in functional behavioral terms.?

CR and Self-Concept

Cognitive deficits, impaired generalization, impairment
of self-awareness, lack of awareness of maladaptive behav-
1ors, and changes in self-concept are common after TBI.
These coexist and are often causally interrelated; the in-
terrelationships play an important role in CR. It has been
noted that TBI patients who are unaware of or who deny
their deficits pose a serious problem for rehabilitation pro-
fessionals. Denial of a cognitive problem and limited self-
awareness pose particular difficulties for “restorative™ types
of CR interventions because these require prolonged and
intensive engagement in “‘layered™ exercises, whose imme-
diate relevancy to concrete functional objectives is often
totally obscure for the TBI patient. It is, therefore, a critical
task of the remediator to relate the remedial activities to
meaningful “real-life”” goals.?%*!

The need to actively point out connections between re-
medial exercises and functional goals to the TBI patient is
in contrast to successful coaching of normals in sports.®® In
sports coaching, students are told to “forget about winning”
and concentrate on “lining up the racket™ in certain posi-
tions, or keeping their “‘eyes on the ball.” The instruction to
ignore the goal and concentrate on technique, is merely a
temporary ploy designed to perfect certain elements of the
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larger skill. The goal is enhancement of one’s skill in order
to increase competitive edge. With the TBI patient, on the
other hand, the goal is to make the patient aware of the
relevancy of the CR exercise, as well as to motivate the
patient to engage in training activity.

If one asks a person with TBI “who are you?” the answer,
generally, is in terms of pretraumatic vocational role/status
(eg, “I am an engineer”; I am a computer technician™; ““I
am a manufacturer, a businessman’). Many TBI patients
have difficulty in reconciling their preinjury sense of self or
ego identity with current reality because of a combination
of cognitive and emotional factors. On one level the goal of
neuropsychological rehabilitation is to ameliorate interfer-
ences with cognitive functions and aid in mastery of com-
pensatory repertoires in order to improve functional com-
petence. On another level the goal is to promote in TBI
patients the necessary alteration of their sense of self or
ego-identity so that in spite of the current limitations im-
posed by the brain injury they can reattain a minimum
degree of self-esteem and self-worth.

Most published studies on different CR techniques have
approached remediation issues as if they can be divorced
from self-concept. Few attempts have been made to deal
with the issues of awareness and self-concept as they pertain
to the CR intervention process. In clinical practice, how-
ever, the two are closely connected, and must, therefore, be
addressed remedially in a closely coordinated fashion.*!

Studies on populations with difficulties in metacognition
have shown a tendency to attribute problems in perform-
ing/mastering tasks to generalized negative, self-devalua-
tive beliefs about the self.¥' Bandura®® has demonstrated
that self-efficacy (ie, that outcome is dependent on personal
effort) is an important mediating factor in determining
both level of effort and effectiveness of performance; that
ability to perform alone, without a sense of effort, will not
ensure self-efficacy. In contrast to earlier approaches in ap-
plying learning theory to behaviors in rehabilitation, which
relied primarily on external reinforcers (derived from ani-
mal models), more recent studies have placed greater em-
phasis on conditions of intrinsic reinforcers in learning. 3384
It is clear that facilitation of effective performance as well as
fostering of self-efficacy are important components in CR
intervention and merit serious consideration in neuropsy-
chological rehabilitation of brain-injured individuals.

THE CASE FOR MULTIMODAL APPROACHES

Multimodal interventions have been criticized because
they do not permit disentangling of the effects of different
simultaneous interventions, complicating the attribution of
gains. However, clinical realities suggest that cognitive
problems are both layered and coexistent. Therefore, if one
wishes to produce functionally meaningful improvements
through systematic CR, a multimodal approach may be the
most appropriate. From a research standpoint this appears
to pose some problems. However, these are not insurmount-
able.

It is possible to test the effects of individual methods of
intervention by systematically varying the amounts and
types of treatment, as shown in the work of Ben-Yishay and
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associates.?>®” Three matched groups of traumatically

brain injured patients were subjected to three different
mixes of remedial intervention. For each group, the fre-
quency, duration, and overall number of hours of treat-
ment, amount of personal counseling, and social-peer
group activity were held constant, and the subjects of each
of the three groups were given initial systematic training to
improve basic attention. The three groups were given dif-
ferent remedial training as follows: One group received
both individualized CR training and, simultaneously, in-
tensive training on an interpersonal skills training module.
The interpersonal module consisted of a hierarchy of struc-
tured interpersonal communications exercises designed to
promote willingness/ability to own up to problems and to
publicly assert awareness of deficits and acceptance of the
disability. The CR training hierarchies consisted of a set of
constructional praxis tasks, a set of visual analytic tasks.
and a set of verbal logical reasoning exercises. The second
group of patients received training on the interpersonal
skills module but did not receive training on the various CR
hierarchies, whereas a third group received CR training but
no training on the interpersonal skills module. The three
different treatment emphases produced similar outcomes
in return to work and differential outcomes in other areas.
Those subjects who received training in the interpersonal
sphere only achieved higher ratings, compared with the
group that received CR only, on selected measures of em-
pathy, social cooperation, and self-appraisal. In contrast,
the CR group scored higher than the interpersonal group on
selected cognitive psychometric criterion measures. On the
other hand, the group of subjects who received both types of
remedial training simultaneously showed all the gains
achieved by the other two groups. Thus, multimodal pro-
grams can be studied systematically. Indeed, there may
even be an advantage over traditional uses of “no treat-
ment” control groups in attempting to ferret out the rela-
tive importance of differently packaged remedial interven-
tions, because the possibility of attributing gains to
therapeutic handling or socialization effects is greatly di-
minished when one compares differentially treated groups
of patients in this manner.

Though traditional research methodologies, such as were
used in many restorative studies of CR, play an undeniable
role in tool development, for purposes of clinical rehabilita-
tton, multimodal (holistic) approaches to CR!%85-88 wi]],
most likely, have greater importance. In addition, the in-
terrelationships between cognitive impairment, unaware-
ness and/or denial, and impaired self-concept in TBI pa-
tients necessitate the modification of conventional forms of
psychotherapeutic approaches as well, if one is to achieve
good results in therapy.'>’*® Embodied in holistic ap-
proaches to neuropsychological rehabilitation is the notion
that a therapeutic community, also known as a therapeutic
milieu (in which CR interventions, specially modified psy-
chotherapeutic interventions, and aspects of clinical man-
agement are systematically integrated) serves as a powerful
clinical lever, capable of producing optimal results in terms
of the cognitive functioning of TBI patients and in terms of
the desired changes in self-concept. Conceptual and clinical
formulations!®-21%*7% with regard to the holistic approach
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still need experimental validation, but they seem to have
great heuristic value and are promising methods of dealing
with elusive problems in the rehabilitation of brain-injured
persons.

WHERE DO WE GO FROM HERE?

Rapid developments in the field of CR suggest that con-
tinued growth will proceed on many fronts simultaneously.
Approaches, procedures, instruments, and techniques are
in a state of flux. Several areas can be highlighted for further
study:

(1) Further replications of successful studies are needed.

(2) Improved instruments and procedures for assessing
the functional dimensions of cognitive impairment and dis-
ability are needed to document patients’ problems as they
are manifested in naturalistic environments. Data on the
cognitive and behavioral psychology of everyday life are
needed to supplement more formal standardized tests.

(3) New concepts have emerged in the last decade with
significant applicability to CR. These include (a) metacog-
nition, (b) awareness and acceptance of limitations im-
posed by brain injury, (c) ways in which generalization of
remedial interventions can be obtained, and (d) develop-
ment of a systematic theory of instruction, complete with
relevant didactic techniques specially suited for the needs of
brain injured persons.

(4) The field would also profit greatly from more studies
aimed at clarifying which CR techniques are best suited for
which TBI patients. More studies are needed to clarify the
relationship between degree of unawareness and memory
impairment and the ability to assimilate, via CR interven-
tions, various compensatory repertoires and/or to produce
improved self sufficiency.

(5) Levin’ suggests that multicenter clinical trials would
help to establish the value of CR. In our view, however, we
need first (a) to establish valid taxonomies of TBI, (b) to
further replicate studies in intervention, and (c) to study
outcomes and achieve a better calibration of diagnosis and
treatment. Further research, preliminary to such clinical
trials. 1s required in order to develop both the proper instru-
ments as well as gather additional data.
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