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From the Series Editor

In teaching students, I have always stressed that reporting of the results of
assessment of cognitive deficit is only a first step. A Clinical Neuropsycholo-
gist must also address ‘the bottom line,” which is to address the question
‘Now that we know what is wrong, so what?’. It does not much good to
answer a referral to evaluate speech difficulties in a young patient by inform-
ing the referring source that the patient has aphasia. Our series is intended to
integrate scientific, theoretical, and applied aspects of neuropsychology and
this is done superbly by Barbara A. Wilson in this volume.

Dr. Wilson has organized some of the best minds in the field of Neuropsy-
chological Rehabilitation to answer the question ‘So What?’. The develop-
ment of the field is reviewed and rehabilitation approaches are described for a
wide spectrum of neuropsychological disorders ranging from traditional areas
of focus such as language and memory to current advances in helping patients
with dementia or brain injury in childhood. The authors present not only
state-of-the art techniques and approaches, but also the theoretical rationale
for their development. As such, this contemporary text will be of significant
value to understanding the practical implications of cognitive impairment and
how to put forth the best effort at remediation or compensation. Neuropsy-
chological Rehabilitation: Theory and Practice will be a welcome addition to
the library of students who are developing their intervention skills, neuropsy-
chologists in rehabilitation settings, and clinicians who seek to increase the
usefulness of the recommendations in their assessment reports to meet ‘the
bottom line’ needs of our patients.

Linas A. Bieliauskas
Ann Arbor, January, 2003






Foreword

My earliest exposure to patients with brain injury came as a result of a request
to consult with a small community rehabilitation hospital in developing more
effective rehabilitation programs. It seems the social work staff, in conducting
routine surveys of former patients and their families a year post-discharge
from inpatient rehabilitation, were surprised and very concerned about their
contacts regarding individuals affected by traumatic brain injury. Reports of
failed attempts to return to school and work, changes in behaviour and per-
sonality, and generally far less successful adjustment in this primarily young
adult group had not been anticipated. After all, ‘they had seemed to be doing
so well when they left the hospital,” after a traditional rehabilitation focus on
recovery of motor, self-care, and communication skills. This was in the early
1980s, and the long term, often devastating effects of brain injury in young
adults resulting from trauma had just begun to be recognized. Armed with
backgrounds in clinical neuropsychology, speech pathology, occupational
therapy, and the neurosciences, many clinicians turned their attention to the
rehabilitation of individuals with cognitive impairments. Surely the collected
experience and wisdom of the traditional rehabilitation therapies, and the
exciting new developments in understanding functional brain organization
could be mined to reveal the fundamental nature of the problems and indicate
the essence of what could and should be done.

In the two decades since, those of us working in rehabilitation have been
humbled in our recognition of the impact of brain injury on our most basic
cognitive capacities and functional abilities — to concentrate, to learn and
remember, to think ahead, and to plan and organize one’s behaviour to reach
the simplest of everyday functional goals. Equally important and frequently
disabling are the losses in self-confidence, and the ability to feel in control of
one’s actions and emotions. It became clear that effective interventions would
require creativity, a deeper understanding of the impact of brain injury on
everyday abilities, and an appreciation for the context in which individuals
were living and working.

Barbara Wilson and her colleagues have consistently been at the forefront
of this effort. Their contributions include the development of psychometric
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measures that began to address everyday functioning, the systematic incor-
poration of basic findings from experimental and cognitive psychology into
rehabilitation practices, and an emphasis on clinical efficacy. In an impres-
sive collection of books, monographs, clinical research studies, and position
papers, Barbara and many of the authors in this volume have disseminated
information and stimulated discussion about the theories and models underly-
ing brain injury rehabilitation, best clinical practices, and the use of emerging
technologies.

This latest edited text includes current research findings and thinking of
some of the best researchers and clinicians working in neuropsychological
rehabilitation today. It highlights and exemplifies the major shifts in the field:
the focus on everyday functioning, the involvement of clients and families in
developing and implementing treatment plans and strategies, the incorpora-
tion of activities to address behavioural and emotional responses to cognitive
impairment, and the critical importance of seeing clients not strictly as indi-
viduals, but as imbedded in a social context which has tremendous power for
change. It also reflects the broadening of neuropsychological rehabilitation
to include children and individuals with progressive neurological disorders.
There is an emphasis on scientific rigor, but in the service of developing prac-
tical and effective rehabilitative approaches, tools and techniques.

Clinical experience shines through this volume written by clinical research-
ers who have developed and then tested their theories and approaches to
treatment within the context and realities of real-life rehabilitation programs,
families, and communities. In a field that has come under great scrutiny, and
for which doubters abound, this volume, reflecting the work of researchers on
three continents, provides a foundation for realistic, yet optimistic expecta-
tions that neuropsychological interventions can make a difference in people’s
lives that is meaningful, practical, and cost-effective. It will be a great practi-
cal resource and rewarding read for anyone involved in rehabilitation.

Catherine A. Mateer
University of Victoria

Victoria, British Columbia
Canada



Chapter 1

THE THEORY AND
PRACTICE OF
NEUROPSYCHOLOGICAL
REHABILITATION:

AN OVERVIEW

Barbara A. Wilson

MRC Cognition and Brain Sciences Unit, Cambridge and the
Oliver Zangwill Centre, Ely, UK

Introduction

Neuropsychological rehabilitation is concerned with the amelioration of
cognitive social and emotional deficits caused by an insult to the brain. Like
other kinds of rehabilitation, the main purposes of neuropsychological reha-
bilitation are to enable people with disabilities to achieve their optimum level
of well being, to reduce the impact of their problems on everyday life and to
help them return to their most appropriate environments.

Because of the complexities of the difficulties facing people with brain
injury, neuropsychological rehabilitation must draw on a number of theo-
retical approaches. As Gianutsos said of cognitive rehabilitation (a part of
neuropsychological rehabilitation) in 1989, it is a hybrid born of a mixed
parentage including neuropsychology, occupational therapy, speech and lan-
guage therapy and special education. Others draw from different fields. Wil-
son (1987) believed that three areas from within psychology are important
namely neuropsychology to help us understand the working of the brain,
cognitive psychology from which we obtain models of cognitive functioning
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that help us explain and predict phenomena and behavioural psychology
to provide us with treatment strategies that can be modified or adapted
for people with brain injury. McMillan and Greenwood (1993) believed
that rehabilitation should draw on clinical neuropsychology, behavioural
analysis, cognitive retraining and group and individual psychotherapy. Diller
(1987) believed that it was important to take into account several theoreti-
cal bases.

In a recent paper Wilson (2002) attempts to put together a comprehensive
model of cognitive rehabilitation. Starting with the belief that no one model
is sufficient to address the complex problems facing people with brain injury,
the comprehensive model includes models of cognition, assessment, recovery,
behaviour, emotion, compensation and learning. Many of these models are
addressed in this volume.

Theories of Neuropsychological Rehabilitation

Some early theoretical influences on neuropsychological rehabilitation

One of the earliest attempts to provide paradigms or models of treatment for

people with brain injury was provided by Powell (1981). He suggested there

were six treatment paradigms:

1. The non-intervention strategy (letting nature take its course).

2. The prosthetic paradigm whereby patients are helped to make the most
effective use of prostheses.

3. Practice or stimulation, which is probably the most widely used treatment
technique, although there is little evidence to support the notion that, on
its own, it is effective for many of the problems faced by people with brain
injury (Miller, 1984).

4. The maximizing paradigm in which therapists tend to maximize the extent,
speed, and level of learning by such procedures as positive reinforcement
and feedback.

5. Brain function therapy, or directed stimulation which aims to focus or
direct tasks at certain regions of the brain to increase its activity or re-
establish functions in new areas.

6. Medical, biochemical, and surgical treatments which, although beyond the
brief of this chapter can sometimes be combined with other therapeutic
treatments (Durand, 1982).

Although these paradigms may describe the various situations in rehabilita-
tion they seem to be more a list of headings than they are theoretical models.
Closer to models in the sense of providing theories of treatment are the five
models of neuropsychological interventions suggested by Gross and Schutz
(1986). These are:

1. The environmental control model

2. The stimulus-response (S-R) conditioning model
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3. The skill training model
4. The strategy substitution model
5. The cognitive cycle model

Gross and Schutz claim that these models are hierarchical so that patients
who cannot learn are treated with environmental control techniques;
patients who can learn but cannot generalize need S-R conditioning; patients
who can learn and generalize but cannot self-monitor should be given skill
training; those who can self-monitor will benefit from strategy substitu-
tion; and those who can manage all of the above and are able to set their
own goals will be best suited for treatment that is incorporated within the
cognitive cycle model.

Although such a hierarchical model has a neatness about it, a rigid adher-
ence to its parameters could lead to some spurious conclusions. It is highly
unlikely, for example, that absolute agreement would be found between ther-
apists who were asked to make decisions about whether a particular patient
could learn or generalize. These models imply that an inability to learn can be
recognized with relative ease, yet we know that even comatose head-injured
patients are capable of some degree of learning Boyle and Greer (1983); Shiel,
Wilson, Horn, Watson and McLellan (1993). Furthermore, it is possible to
teach generalization in many instances (Zarkowska, 1987). Despite these, and
possibly other reservations, it can be argued that Gross and Schutz’s models
are useful in encouraging therapists to think about ways of tackling problems
in rehabilitation.

An interesting analogy model, ‘Sinfonia Hemispherica’, was presented
by Buffery and Burton in (1982). They compared the brain to a symphony
orchestra and brain damage to the situation which might arise should several
members of the orchestra develop food poisoning and die a few hours before
a concert. From their analogy we can derive several possible approaches to
cognitive rehabilitation (Wilson, 1989). First there are three factors affecting
the overall performance of the orchestra.

1. The size of the lesion — the more violinists who have died the worse will
be the performance.

2. The position of the lesion — some violinists, such as the leader, are more
important than others.

3. Shock — although the remaining members of the orchestra are not ill
themselves, initially they will be affected by the sudden demise of their
colleagues.

Buffery and Burton suggest several ways the orchestra might cope with its
predicament. First, the orchestra could recruit new members to replace those
who have died. Second, the orchestra could change its repertoire so that miss-
ing members are not required to perform. Third, the leader of the orchestra
could ask some other members to learn the violin. These members would not
be learning from scratch because they would be able to read music and fol-
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low the conductor. However, the subsequent decrease in the number of other
instruments would lead to an overall decline in the orchestra’s performance.
Fourth, the leader could ask other instrumentalists to play the violin parts on
their instruments. The resulting sound would not be perfect but would prob-
ably be reasonably acceptable.

How do these approaches translate into cognitive rehabilitation prac-
tice? Recruiting new members to replace those who have died is equivalent
to restoring or repairing damaged tissue. Mechanisms of recovery will be
addressed later in the chapter. Changing the repertoire is equivalent to chang-
ing the living situations and demands on people with brain injury in order
to avoid problem areas and is similar to the environmental control model.
Asking other members of the orchestra is equivalent to anatomical reorgani-
zation based on the idea that undamaged areas of the brain can take on the
skills or functions of the damaged areas. Again, this topic will be considered
below. Asking other instrumentalists to learn the violin parts is equivalent
to functional adaptation or, in other words, if you cannot do something one
way, find another way to do it.

Although the ‘Sinfonica Hemispherica’ model is a useful way of thinking
about cognitive rehabilitation there are limitations to the model. In particular
it does not take into account the situation which often occurs in brain injury,
namely that isolated focal lesions rarely occur. Widespread diffuse damage
is more likely after certain conditions such as traumatic head injury so the
orchestra would not lose all the violinists, nor would it lose only violinists.
Treatment in this case might involve teaching members of the orchestra to
use their residual skills more efficiently, perhaps through extra rehearsal or
slowing down the performance.

Rehabilitation derived from theories of cognitive functioning

In 1984 Coltheart argued that rehabilitation programmes should be based on
a theoretical analysis of the nature of the disorder to be treated. He expanded
on this in 1991 arguing that in order to treat a deficit one had to fully under-
stand its nature and to do this one needed to know how the function is nor-
mally achieved. Without this model, said Coltheart, it would be impossible to
determine the appropriate treatment. Although it is necessary to understand
the nature of the deficit, models of cognitive functioning do not in themselves
inform us on the method of treatment. Knowing what to treat does not tell
us how to treat. In the words of Caramazza (1989)

‘There is nothing specifically about our theory of the structure of the
spelling system (or the reading system, the naming system, the sentence
comprehension system, and so forth) which serves to constrain our
choice of therapeutic strategy. Merely ‘knowing’ ... the probably locus
of a deficit ... does not, on its own, allow us to specify a therapeutic
strategy. To do so requires not just a theory of the structure of the sys-
tem, but also, and more important, a theory of therapeutic intervention
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— a theory of the ways in which a damaged system may be modified as
a consequence of particular forms of intervention’ (p.392).

We can conclude from this that theories of cognitive functioning are necessary
but not sufficient in cognitive rehabilitation.

Are there theoretical models of Cognitive Rehabilitation?

Some people claim to be following a theoretical approach without actually
doing so. An influential book by Sohlberg and Mateer (1989) appeared in
1989 in which we are told that cognitive rehabilitation should be grounded
in theory. Robertson (1991), however, believes the authors do not follow
their own advice. He writes, somewhat harshly... ‘the theories of neuropsy-
chological functioning which Sohlbeg and Mateer present as underlying their
treatment and assessment methods are frankly facile. They are not theoretical
models but collections of headings to guide assessment and treatment’ (p. 88).
Robertson accepts that many of the approaches make intuitive sense but he
objects to them being called ‘theoretical models’. A later book by Sohlberg
and Mateer (2001) does much to redress these criticisms.

Gianutsos (1991) argues that cognitive rehabilitation is the application
of theories of cognitive sciences to traumatic brain injury rehabilitation.
Apart from the fact that it is not only people with TBI who receive cognitive
rehabilitation (people with stroke, encephalitis and hypoxic brain injury are
frequently seen in rehabilitation programmes), Gianutsos’ approach does
not appear to be at all influenced by theories from cognitive science. She
favours an approach that stresses exercise and repeated practice in which
clients are engaged, for the most part, in computerized exercises (Gianutsos,
1981, 1991; Gianutsos, Cochran, & Blouin, 1985; Gianutsos & Matheson,
1987). There is little, if any, evidence in these papers of theories of cognitive
neuroscience.

Models and theories of cognitive rehabilitation then are hard to come
by (but see Wilson, 2002). This is not to say that people are uninfluenced
by theories. The models of cognitive functioning particularly those from
language and reading have been very influential in the assessment and
understanding of disorders (see for example Berndt & Mitchum (1995) and
Basso, Cappa & Gainotti (2000). The point to be made here is that they are
limited in the contribution they make to treatment. As stated before they
tend to tell us what is wrong rather than what to do about it. In addition,
people rarely have isolated deficits. They may have widespread cognitive
problems together with emotional, social and behavioural problems. They
will probably required help with everyday difficulties resulting from their
impairments rather than help with a particular deficit caused by a failure
in one part of the cognitive model. It is not only theories of language that
have been helpful other theories from cognitive psychology have influenced
rehabilitation and are frequently used, perhaps implicitly, in the assessment
and management of neuropsychological impairments. The working memory
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model, for example, (Baddeley & Hitch, 1974), allows us to understand
why someone with a normal immediate memory has problems after a delay
or distraction. The dual-route model of reading (Coltheart, 1985), has
revolutionised reading assessments over the past 15 years. The Supervisory
Attentional System of Norman and Shallice (Norman & Shallice, 1986) has
influenced the rehabilitation of people with attention and executive deficits.
The list is extensive but it is still the case that in order to address the many
problems faced by people with brain injury, other theoretical approaches
are essential (Wilson, 2002).

Other theories relevant to cognitive rehabilitation

One of the major tasks of a clinical neuropsychologist is to undertake assess-
ments. These are carried out in order to understand the cognitive strengths
and weaknesses of our patients and clients. For this purpose standardised
tests are often sufficient. They are not sufficient, however, when we want
to know about the nature of everyday problems, how families cope and
what treatment to offer. In these circumstances we may need to carry out
a functional or behavioural assessment. Several theoretical approaches are
likely to be involved in our assessments. These include psychometric models,
assessments derived from models of cognitive functioning, ecologically valid
assessments, localisation models and behavioural models concerned with the
observation of real life problems.

Those engaged in rehabilitation will also need some understanding of
theories of recovery as some of our patients/clients may be in the natural
recovery period. People who survive a severe, traumatic brain injury may
show recovery over a period of several years. Robertson and Murre (1999)
discuss theories of recovery in some detail and Wilson (1998) considers the
evidence for recovery of cognitive function after brain injury.

The management and remediation of the emotional consequences of brain
injury and cognitive impairment has become increasingly important over the
past decade or so. Prigatano (1999) argues that rehabilitation is unlikely to
be successful if we do not deal with the emotional issues. Perhaps the most
successful theoretical model for treating emotional disorders is Cognitive
Behaviour Therapy (Beck, 1976; 1996). Although it is certainly one of the
most important and best validated psychotherapeutic procedures (Salkovskis,
1996), less has been published about cognitive behaviour therapy with sur-
vivors of brain injury than with neurologically intact people. Williams et
al. (2003), however, describe a combination of cognitive rehabilitation and
cognitive behaviour therapy with two such survivors. Both had post traumatic
stress disorder together with cognitive impairments. The combined treatment
resulted in a reduction of their PTSD symptoms and improvement in both
psychosocial and cognitive functioning (see Williams, this volume). Others,
particularly Prigatano (1999) favour a milieu-orientated psychotherapeutic
approach, developed from Ben-Yishay’s milieu holistic approach (Ben-Yishay,
1996).
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Compensating for cognitive deficits is one of the major strands of neu-
ropsychological rehabilitation and has been for many years (Zangwill, 1947).
It is akin to what Luria called Functional Adaptation (Luria, 1963). A theo-
retical framework for understanding compensatory behaviour was published
by Biackman and Dixon (1992) and further modified by Dixon and Bick-
man (1999). Applying this framework to people with memory impairment
following brain injury, Wilson and Watson (1996) found that much of the
framework applied but that some modifications were required. Wilson (2000)
discussed the framework in relation to a wider range of cognitive problems
including language, reading and visuo-spatial deficits while Evans et al. (in
press) consider factors that predict good use of compensatory strategies. The
main predictors appear to be age, severity of impairment, specificity of deficit
and premorbid use of compensations.

Theories and models of behaviour and learning are also necessary in
understanding problems and designing neuropsychological rehabilitation
programmes. Early behavioural models such as those of Kanfer and Saslow
(1969) and more recent ones such as Wood (1990) enable us to incorporate
the physical and neurological status of the individual together with behav-
iour, motivation and other factors. Wilson (1999) provides an example of
how the Kanfer and Saslow (1969) model helped both in the understanding
and treatment of the problems faced by a man who survived a traumatic head
injury.

Learning theory, arguably one kind of behavioural theory, is of paramount
importance in achieving change. Baddeley (1993) said ‘A theory of rehabilita-
tion without a model of learning is a vehicle without an engine’ (p. 235). In
recent years the principle of errorless learning (i.e. avoiding trial-and-error
learning) has been highly influential in memory rehabilitation (Baddeley &
Wilson, 1994; Wilson, Baddeley, Evans, & Shiel, 1994). Errorless learning is
discussed in more detail in chapter 10 (this volume).

Although the theories and models described here are among the most
important ones in neuropsychological rehabilitation, the list is not exhaus-
tive. Wilson (2002) makes an attempt to put a number of theoretical models
together to provide a comprehensive model of rehabilitation but even this
model omits some aspects such as motor functioning and physical recovery.

Combining theory and practice

In our clinical work theoretical models can only take us so far. We have to
adapt to the individual’s needs and circumstances. The work on errorless
learning, for example, has established that trial-and-error learning is not a
good principle to follow for people with significant memory impairments.
In order to benefit from our mistakes, we need to be able to remember them
otherwise we may strengthen the incorrect response. In practice, however, the
way we apply the principle will vary depending on the goals set. Clare et al’s
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work with people with Alzheimer’s Disease illustrates the point well (Clare,
Wilson, Breen, & Hodges, 1999; 2000). One man wanted to remember the
names of people at his social club, another woman needed to check a memory
board so that she did not pester her husband with questions ad nauseam.
Thus the way the principle was applied differed each time. If theories are
going to be clinically useful then we need to use our clinical experience and
common sense to apply the research findings. The contributors to this book
illustrate some of the ways we can integrate theory and practice in neuropsy-
chological rehabilitation.
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Introduction

Neuropsychological rehabilitation can be defined as the use of all available
means to improve the independence and the quality of life of persons with
neuropsychological impairments (Jefferson, 1942). This chapter briefly
reviews the history of neuropsychological rehabilitation, emphasizing general
trends and identifying a few major historical figures. Other publications with
more detailed information about the history of neuropsychological rehabilita-
tion are available (Boake, 1989, 1991, 1996; Ducarne de Ribaucourt, 1997,
Howard & Hatfield, 1987; Le6n-Carrion, 1997; Prigatano, 1999).

Early Neuropsychological Rehabilitation

Neuropsychological rehabilitation is probably as old as neuropsychology itself.
The French physician Paul Broca, in one of his papers describing cerebral local-
ization of language, presented a rehabilitation program for an adult patient
who was unable to read words aloud (Broca, 18635; Berker, Berker & Smith,
1986). Broca reported that the rehabilitation program began with a kind of
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phonics approach in which the patient was sequentially taught to read letters,
then syllables, and finally to combine syllables into words. Broca reported that
the program succeeded to a limited extent, in that the patient learned to read
letters and syllables, but “failed completely’ to read words of more than one
syllable. The rehabilitation program then switched to a whole-word approach,
in which Broca ‘tried then to show him these words without breaking them
up into syllables, and T succeeded in teaching him a good number of them’
(Berker et al., 1986, p. 1070). Broca expressed surprise that when the patient
read words aloud, ‘he did not recognize them through their syllables or let-
ters,” and that ‘it was only their general form, their length, their appearance
that registered’ (p. 1070). To check whether the patient used a whole-word
reading strategy, Broca presented the patient with misspelled words created by
changing ‘one or two letters within a word, by replacing them with letters of
the same length, as m for n, e for s, p for g, [ for £ (p. 1070). Broca reported
that when reading these misspelled words, the patient ‘did not even notice it’
(p. 1070). Broca concluded that the patient ‘was learning to read through a
process that was essentially different from that he went through during his
youth’ and that he ‘could recognize a word as one would a face or landscape,
the details of which had never been analyzed’ (p. 1070).

In attempting to restore the reading skills of his patient, Broca was not
setting a precedent. Howard and Hatfield (1987), in their historical review
of aphasia therapy, cite several publications from the 1600s and 1700s
that describe persons with aphasia who were helped to relearn speech and
language skills. Beginning in the 1800s, Edouard Séguin and other French
physicians pioneered techniques to improve the cognitive skills of children
with developmental cognitive disorders. Among the tools used in this form
of cognitive retraining were wooden form boards with pieces cut out in the
shapes of different geometric forms. First intended as training tasks, these
form boards were later adapted to serve as performance tests of intelligence
(Pichot, 1948). It is unknown how and when the first steps were taken in
training cognitive skills of persons with acquired brain injury. As suggested
by Broca’s case study, it is likely that initial attempts at neuropsychological
rehabilitation of persons with acquired brain injury were aimed at language
disorders. Indeed, Howard and Hatfield (1987) discuss several case studies
from the late 1800s and early 1900s that used various techniques to improve
communication skills of patients with aphasia. While the number of aphasia
therapy publications from this period was small by current standards, the
content of these publications appears to emphasize language skills relative to
other cognitive domains.

One of the prominent individuals from the early period of neuropsycho-
logical rehabilitation is the American psychologist Shepherd Franz. Among
Franz’s many contributions are his use of psychological methodology to study
the efficacy of aphasia therapy and his studies of motor learning in hemipare-
sis. It is possible that Franz’s interest in neuropsychological rehabilitation was
linked to his belief that localization of cognition in the brain was exaggerated
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by contemporary neurologists. In 1905 Franz reported a rehabilitation pro-
gram for a patient with aphasia secondary to stroke. Following a habit-learn-
ing approach, the patient was drilled on multiple trials of naming colors and
numbers, and rehearsing a prayer and poem. This type of bottom-up relearn-
ing program was typical of early attempts at aphasia therapy, termed ‘speech
gymnastics’ by Howard and Hatfield (1987). Franz noted that the patient’s
gradual course of improvement was more in keeping with acquisition of a new
habit than with relearning of an old habit (e.g., ice skating). Franz speculated
that ‘new brain paths are opened in the reeducation process’ and that ‘it is
probable that the right side of the cerebrum takes part’ in this process (Franz,
1905, p. 597).In 1917 Franz reported a study of motor relearning in monkeys
with hemiparesis produced by surgical lesions (Ogden & Franz, 1917). The
monkeys, who underwent a kind of rehabilitation program involving restraint
of their intact forelimb, improved their motor performance in their affected
forelimb. These monkey studies later helped to inspire current research into
forced-use and constraint-induced therapy for hemiparesis.

First World War

Major developments in neuropsychological rehabilitation took place during
the First World War, when dedicated brain injury rehabilitation centers were
created for the first time. Probably the greatest development of these cent-
ers was in Germany and Austria, where a group of centers was created for
medical care and rehabilitation of soldiers with brain wounds (Poser, Kohler
& Schonle, 1996) (see Table 1). The Frankfurt center included a residential
program or hospital, a psychological evaluation unit, and a special workshop
for patients to practice and be evaluated in vocational skills. Today we are
more familiar with the activities at the Cologne and Frankfurt centers because
of the writings of the centers’ directors, Kurt Goldstein and Walther Poppel-
reuter (Poppelreuter, 1917/1990).

Goldstein’s writings include specific reccommendations about therapy for
impairments of speech, reading, and writing (Goldstein, 1919, 1942; Gold-
stein & Reichmann, 1920). The therapy techniques generally followed the
strategy of using preserved skills to substitute for lost skills. For example, a

Table 1. Brain Injury Centers in German and Austria during World War 1.

Country City Director

Germany Cologne Walther Poppelreuter
Frankfurt Kurt Goldstein
Munich Max Isserlin

Austria Graz H. Hartmann

Vienna Emil Froeschels
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strategy used with patients who could not make certain speech sounds was
to elicit a similar movement (e.g., blowing out tobacco smoke) and then to
shape this movement into the desired speech sound. Since Goldstein did not
state the source of these substitution or compensation strategies, it is possible
that he deserves credit for creating or elaborating this approach. In discussing
prediction of a patient’s potential to return to work, Goldstein stressed the
need for clinical assessments to be combined with direct observation in special
vocational workshops.

The history of neuropsychological evaluation during and after World War
I is less well documented. After the war, there was a clear falling off of pub-
lications about neuropsychological rehabilitation in the medical literature,
probably due to the decreased incidence of traumatic brain injury in the
postwar years. The neurosurgeon Harvey Cushing (1919) complained that in
the USA, many veterans with brain wounds had been evaluated for disability
determination, awarded a pension that was inadequate for their degree of
disability, and then discharged home without further rehabilitation. Franz
(1917) proposed the creation of a national institute to develop more effective
interventions for veterans with nervous system injuries. Unfortunately the
plan was not funded and the potential of this proposal was never realized.

Second World War

The continuity of neuropsychological rehabilitation was restored by Alexan-
der Luria, a Russian psychologist who had earned the medical degree in order
to facilitate his neuropsychological research with medical patients. When
the Soviet Union entered the Second World War, Luria was assigned to a
special hospital for brain-wounded veterans (Luria, 1979). Luria’s synthesis
of his findings with veterans with selective neuropsychological deficits due
to penetrating brain wounds served as the basis for his theory of functional
systems, which provided a rationale for neuropsychological rehabilitation.
Therapy strategies based on this model reached beyond aphasia therapy to
include interventions for disorders of motor planning, visual perception, and
executive functions (Christensen & Castano, 1996). Fortunately, some of
Luria’s most important works were translated into other European languages.
In English, the books Restoration of function after brain injury (Luria, 1948/
1963) and Traumatic aphasia (Luria, 1947/1970) present Luria’s work with
brain-wounded veterans of the Second World War.

Developments in neuropsychological rehabilitation in other countries
during and immediately after the Second World War continued the focus on
aphasia. In the UK, a group of brain injury treatment centers was created, each
providing both medical and rehabilitation services. The centers in Oxford and
Edinburgh were sources of important discoveries in clinical neuropsychology.
At the Oxford center, the neurologist W. R. Russell demonstrated the value of
post-traumatic amnesia duration in predicting functional outcome from trau-
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matic brain injury (Russell, 1971). In Edinburgh, Edna Butfield and the psy-
chologist Oliver Zangwill carried out an uncontrolled study of outcome from
aphasia therapy, using therapy techniques largely adapted from Goldstein.
The authors noted that, while the results showed that patients’ speech ‘was
judged to be much improved after re-education,’ the lack of a control group
limited the conclusions that could be reached because ‘we possess no definite
standards whereby to assess spontaneous recovery of cerebral function as
opposed to the effects of re-education’ (p. 75). In an attempt to control for
spontaneous recovery, Butfield and Zangwill carried out a separate analysis
of the outcomes of patients who had started therapy at least 6 months after
the onset of illness, ‘when relatively little further spontaneous improvement
was to be expected’.

Zangwill made a number of theoretical and clinical proposals that are still
relevant to neuropsychological rehabilitation. He proposed that neuropsy-
chological rehabilitation could follow either of two strategies, one of ‘direct
retraining’ and the other of ‘substitution’ (Zangwill, 1947). He speculated
that direct retraining might be more effective with impairments, such as those
of speech articulation and arithmetic, that could be addressed through drill
exercises. In discussing the use of psychological testing in brain injury reha-
bilitation, Zangwill (1945) stressed the need for comparing psychological test
results with performance in vocational workshops, in order to reach a more
valid prediction of vocational outcome.

Possibly in imitation of the UK model, a group of brain injury centers was
established in the USA to provide specialist medical and rehabilitation serv-
ices to brain-wounded veterans (Spurling & Woodhall, 1958). In the center
at Dewitt General Hospital in California, Joseph Wepman (1951) carried out
an uncontrolled study of outcome from aphasia therapy. It is interesting to
note that some of the psychological tests (e.g., Wechsler intelligence scales)
administered to veterans in this study remain in use today, a half-century later
(Boake, 2002).

In contrast to the decline in activity in neuropsychological rehabilitation
after the First World War, the period after the Second World War witnessed
the large-scale creation of rehabilitation programs in different countries. The
profession of speech-language pathology dramatically expanded in order
to meet the need for aphasia therapy in new rehabilitation facilities (e.g.,
Veterans Administration hospitals in the USA). The professions of occupa-
tional therapy, physical therapy, psychology, and vocational rehabilitation
counseling also underwent rapid development in order to meet the needs of
veterans with disabilities.

Postwar Developments

The beginning of the current period of neuropsychological rehabilitation
was rooted in the postwar growth of neuropsychological research and in the
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increasing incidence of traumatic brain injury from motor vehicle accidents
(Jennett & Teasdale, 1981). Discoveries in neuropsychological research
helped to identify the specific impairments responsible for perceptual and
memory disorders, implying that remediation of these underlying deficits
could improve performance in a wide range of activities.

A seminal event in the history of neuropsychological rehabilitation was the
rehabilitation program developed by neuropsychologists at New York Univer-
sity (NYU) Medical Center for patients with left visual neglect due to stroke.
Research analyzing the difficulties experienced by these patients pointed to
an underlying deficit in visual scanning, such that the patients made relatively
fewer attempts to scan toward their left side (Diller, Ben-Yishay, Gerstman,
Goodkin, Gordon, & Weinberg, 1974). Based on this research, a rehabilita-
tion program was created to train patients to scan toward their left side. The
rehabilitation program began with relatively simple scanning tasks in which
patients were provided with multiple verbal and visual cues to respond cor-
rectly. With progress, patients were provided with fewer cues and presented
with more difficult tasks (e.g., paragraph reading). The NYU neuropsycholo-
gist Leonard Diller and colleagues carried out a small controlled trial evaluat-
ing the visual-motor performances of patients who received scanning training
on cancellation and visual search tasks (Diller et al., 1974) (see Fig. 1). Later
studies by the NYU group extended the scope of training to include visual
construction and body awareness (Gordon et al., 1985; Weinberg, Diller,
Gordon, Gerstman, Lieberman, Lakin, Hodges, & Ezrachi, 1977, 1979). The
therapy model of scanning training has inspired a large number of research
studies in neuropsychological rehabilitation and appears to have influenced
clinical practices of neurorehabilitation therapists (Bergego, Azouvi, Delo-
che, Samuel, Louis-Dreyfus, Kaschel, & Willmes, 1997; Kerkhoff, 2000;
Pizzamiglio, Antonucci, Judica, Montenero, Razzano, & Zoccolotti, 1992;
Robertson & Halligan, 1998; Wagenaar, Van Wieringen, Netelenbos, Meijer,
& Kuik, 1992; Wiart, Saint Come, Debelleix, Petit, Joseph, Mazaux, & Barat,
1997).

Signs of increased interest in rehabilitation of persons with traumatic
brain injury became evident in the late 1960s and early 1970s, in the form of
meetings devoted to this topic (Hook, 1972; Walker, Caveness, & Critchley,
1969). Accompanying this interest was a shift in the focus of research on
neuropsychological consequences of traumatic brain injury, away from the
functional versus organic dichotomy toward establishing an objective basis
for cognitive and behavioral problems.

The development of specialized brain injury rehabilitation programs in
Israel after the Yom Kippur War in 1973 is yet another example of how war-
time casualties have stimulated progress in neuropsychological rehabilitation.
The NYU neuropsychologist Yehuda Ben-Yishay developed a day treatment
program in Tel-Aviv, where small groups of veterans with brain wounds
participated in a program comprising cognitive exercises, psychotherapy,
and therapeutic community activities for a duration of several months (Ben-



HISTORY OF NEUROPSYCHOLOGICAL REHABILITATION 17

Fig. 1. Dr. Joseph Weinberg (left) operating a visual scanning apparatus (or ‘scanner’)
at Rusk Institute of Rehabilitation Medicine, New York University Medical
Center. The scanner was used during the 1970s and 1980s in a neuropsycholog-
ical rehabilitation program for patients with visual neglect (Gordon, Hibbard,
Egelko, Diller, Shaver, Lieberman, Shaver, & Ragnarsson, 1985). The scanner
consisted of a stimulus board with two rows of colored light bulbs, control-
led from a console operated by the therapist. Patients were trained to visually
scan the stimulus board from left to right, in order to detect which lights were
illuminated. In the first stage of training, patients detected single lights in the
unaffected visual field. Scanning tasks were gradually increased in difficulty
until the patient detected multiple lights on both sides of the stimulus board.
(Photo reproduced by permission of Dr. Weinberg).

Yishay, Ben-Nachum, Cohen, Gross, Hofien, Rattok, & Diller, 1978). A
major focus of therapy activities was to increase the patients’ awareness of
injury-related impairments and acceptance of realistic outcomes, particularly
vocational goals (Ben-Yishay, 1996). The day treatment program model was
recreated at NYU in a form adapted to young adults with closed head injuries,
generally the result of civilian motor vehicle accidents. The basic model of his
program has been emulated in many countries (Christensen, Pinner, Moller-
Pederson, Teasdale, & Trexler, 1992; Prigatano, Fordyce, Zeiner, Roueche,
Pepping, & Wood, 1986; Scherzer, 1986).

During the 1970s and 1980s several new models of neuropsychological
rehabilitation programs were created. In a transitional learning center or
residential rehabilitation program, patients reside at the center while receiv-
ing interventions for behavior and self-care that would be more difficult to
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address in a day treatment setting (Boake, 1990). The newest type of reha-
bilitation program attempts to directly improve the patient’s adjustment to a
particular residence, community, and job, while providing few or no services
in a center. For example, a supported employment program attempts to place
a patient into a job and then provide services (e.g., job-specific memory aids)
at the actual job site (Wehman, West, Kregel, Sherron, & Kreutzer, 1995).

Alongside the holistic and vocational programs there developed a number
of interventions directed at specific cognitive deficits, many of which involved
the use of computer programs to administer repetitive drill exercises. Among
the earliest computer programs were those developed by Rosamond Gianutsos
for remediation of memory and visual impairments. For example, Gianutsos
(1981) reported a case study of a rehabilitation program for a professor with
amnesia caused by encephalitis. The rehabilitation program aimed to directly
improve his memory for new spoken information by using mass practice in
memorizing word lists. Similar treatment programs, also based on computer
software, were developed for retraining of deficits in language and visual
perception. During the 1980s a debate occurred between advocates of direct
retraining of cognitive deficits and those who maintained that, because direct
retraining was impossible, therapies should address concrete goals such as
performing a specific job (Mateer & Sohlberg, 1988).

A recent development in neuropsychological rehabilitation is the concern
with providing hard data about the efficacy of neuropsychological rehabili-
tation. In the USA, where clinicians have encountered increasing difficulty
obtaining insurance funding, reviews of treatment efficacy studies have
reached conflicting conclusions about the efficacy of neuropsychological
rehabilitation (Chesnut, Carney, Maynard, Mann, Patterson, & Helfand,
1999; Cicerone, Dahlberg, Kalmar, Langenbahn, Malec, Bergquist, Felicetti,
Giacino, Harley, Harrington, Herzog, Kneipp, Laatsch, & Morse, 2000;
Consensus Conference on Rehabilitation of Persons with Traumatic Brain
Injury, 1999). However, one conclusion shared by most reviewers is that
methodological flaws in existing research on neuropsychological rehabilita-
tion limit the specific treatment recommendations that can be made in terms
of intensity, duration, and cost-effectiveness (Chesnut et al., 1999). There-
fore, the future of neuropsychological rehabilitation may be shaped not only
by research showing that patients’ outcomes need to be improved, but also
by research showing that interventions are effective in doing so.
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Summary

The scientific study of attention is a relatively new and rapidly developing
field. Insights from this work are already influencing clinical practice in terms
of improved assessment and rehabilitation of people with brain injuries. After
briefly introducing some conceptual issues, a major section of this chapter
concerns one of the most striking and surprisingly common acquired disor-
ders of attention, unilateral spatial neglect. Six very different approaches
to ameliorating this condition are considered, including recent results using
prism lens adaptation. In the second section, the chapter focuses on difficul-
ties in non-spatial attention faced by adults who have suffered a brain injury.
Disorders of attention are associated with slowed recovery and reduced out-
come. It is clear that in addition to any direct impediment to everyday activi-
ties, problems at this level can compromise the useful expression/recovery
of other capacities. Although theory, assessment and rehabilitation in this
important clinical area are at an early stage, the reviewed evidence provides
some optimistic pointers for future development.

Introduction

Looking around, there are probably numerous objects that you could choose
to examine, pick-up, prod or just think about. If you close your eyes, you can
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become aware of a startling number of background sounds - the wind out-
side, the whirring of the ventilation system, the distant swearing of children. If
you move your focus to the sensations on your skin — you may be able to feel
your watchstrap or become conscious of the pressure of your shoes against
your feet. Finally try to think about the last time you were on a boat — Why
were you there? Who else was present? In each case, objects, sensations or
thoughts that lay largely outside awareness a moment ago can be promoted
to dominate current experience by a mere expression of will. In general,
we would view this capacity to selectively focus and to suppress competing
information as a useful thing — allowing us to prioritise our processing and
to get a job done. At other times, we can become aware that this selection
is not simply a matter of choice. If we are desperately trying to listen to the
sports results on the TV, for example, while maintaining a polite conversation
about a friend’s recent gardening triumphs, maintaining an even distribution
of attention between the two competing inputs is extremely difficult.
William James (1890) wrote of attention:

‘Everyone knows what attention is. It is the taking possession by the
mind, in clear and vivid form, of one out of what seem several simulta-
neous possible objects or trains of thought. Focalisation, concentration
of consciousness are of its essence. It implies withdrawal from some
things in order to deal effectively with others.’

Crucial aspects of this definition remain central to contemporary views, in
particular the notions of selection from between potential targets, that attend-
ing to one thing is likely to be at the expense of another (capacity limitation)
and the close relationship between attention and conscious experience.

In the 1940s and 50s, attention came to some prominence as a topic ame-
nable to empirical as well as introspective investigation. Psychologists would,
for example, ask experimental participants to try to divide their attention
between two streams of information presented using headphones to different
ears (Broadbent, 1958). In other studies, deterioration in performance over
long periods of performing the same, dull monitoring task was taken as the
variable of interest (Mackworth, 1948). This early work has been hugely
influential. The explosion in scientific investigation over recent decades has
been so great that it is now, by common consent, almost impossible to provide
an exclusive definition of the term ‘attention’.

The application of these experimental techniques to people with brain inju-
ries, and, increasingly, to healthy individuals in brain scanning studies, has
led to a developing understanding of how our brains might perform ‘atten-
tion’. Reviewing this area in the 1990s Posner and Petersen (1990) proposed
a provisional set of principles. The first was that the brain has networks or
systems that are somewhat specialised in attention — that is, they are separable
from basic perceptual and motor processes. Clinically, this means that it is
possible to acquire a deficit that is predominantly or exclusively attentional in
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nature. Secondly, in experimental studies, researchers had generally referred
to the ‘type’ of attention required in terms of the particular task demands
(e.g. ‘focused attention’, ‘spatial attention’, ‘sustained attention’ and so
forth). Posner and Petersen argued that these functional distinctions might
be mirrored, to a degree, in the brain, with different areas performing rather
specific attentional processes. In particular they highlighted potential sepa-
ration between ‘orienting’ or ‘spatial attention’ — the capacity to prioritise
information from one region of space; ‘focused’ or ‘selective attention’ — the
capacity to prioritise relevant information and suppress irrelevant informa-
tion regardless of its location in space; and ‘alertness’, ‘vigilance’ or ‘sustained
attention’ — the capacity to maintain a general ‘ready-to-respond’ receptive
state. Clinically, this again means that, depending on the location of damage,
very different profiles of attentional impairment may be apparent (for other
taxonomies see Mirsky, Anthony, Duncan, Ahearn, & Kellam, 1991; Van
Zomeren & Brouwer, 1992).

Problems in attention and concentration are among the most commonly
reported consequences of traumatic brain injury (e.g. Oddy, Coughlan, Tyer-
man, & Jenkins, 1985; Brooks & McKinlay, 1987). Impairments in atten-
tion, particularly spatial attention, have also been documented in over 50%
of patients who have suffered a stroke in the immediate post-lesion stage
(e.g. Ogden, 1985; Stone, Halligan, & Greenwood, 1993; Leclerk & Zim-
mermann, 2002). As our understanding of attention improves, its importance
in recovery from brain injury is increasingly apparent. This applies both to
attention as a useful skill in its own right and to its potential role in medi-
ating recovery in ostensibly very separate systems, such as motor function
(Ben-Yishay, Diller, Gerstman, & Haas, 1968; Denes, Semenza, Stoppa, &
Lis, 1982; Fullerton, McSherry, & Stout, 1986; Sea, Henderson, & Cermack,
1993; Blanc-Garin, 1994; Robertson, Ridgeway, Greenfield, & Parr, 1997c;
Cherney, Halper, Kwasnica, Harvey, & Zhang, 2001; de Seze et al., 2001;
Paolucci, Antonucci, Grasso, & Pizzamiglio, 2001a; Paolucci et al., 2001b).
Interventions that can lead to improvements in attentional function — or
which ameliorate the effect of impairments — are therefore important clinical
aims.

This chapter considers various attempts to work with patients in ‘reha-
bilitating’ these disorders. It is important, however, to issue a few words of
caution at this stage:

Firstly, rehabilitation is used in inverted commas because the term should
really refer to improvements in a patient’s capacity to achieve important func-
tional goals in everyday life. As we shall see, this has only been assessed in a
few of the studies presented. Many of the concepts of attention that we use
clinically have been imported from the ‘normal’ experimental literature. This
offers some advantages in terms of conceptual clarity but the extent to which
these relate to the difficulties that patients actually report often remains an
open question. Although it is difficult to believe that we have functions that
are only tapped by neuropsychological measures and untouched by real life,
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whether any change actually contributes to complex everyday activities
should be evaluated rather than assumed. Measuring such changes amid the
‘noise’ of real life is, of course, a far from easy business. Many of the studies
discussed here should therefore be considered as optimistic pointers to what
may be possible, rather than rehabilitation per se.

Secondly, the study and assessment of attention are at a very early stage.
Attention cannot be observed directly and must be inferred from the perform-
ance on tasks that require many other abilities — features that make it both a
somewhat approximate exercise and one that is vulnerable to swings in the
theoretical pendulum. The attention taxonomies proposed are provisional
and subject to continual revision. It may well be that in a few years we will
have a quite different view of the problems presented by patients and, if
rehabilitation has been very closely linked to, and evaluated by, particular
paradigmatic approaches, will need to rethink our interventions.

The final point, which almost goes without saying, is that rehabilitation is
optimally conducted in a manner that takes into account the individual goals
and circumstances of a patient, and which operates at a number of levels,
including psychosocial support for the patient and his or her family. Many
studies quite rightly attempt to control out such factors as ‘nuisance variables’
in order to examine specific effects (e.g. more general supportive rehabilitation
will be offered to both the experimental and the control group). This emphasis
can sometimes be misinterpreted and clearly the techniques described here are
best explored as part of a broader, holistic rehabilitation framework.

Spatial Attention

Unilateral spatial neglect

Unilateral spatial neglect is probably the most striking manifestation of an
attentional disorder. It refers to a difficulty in detecting, acting on or even
imagining information from one side of space, that cannot be fully accounted
for by basic perceptual loss. Patients with neglect may, for example, fail to
detect food on the left side of their plate, fail to notice someone approaching
from the left, miss words from the left side of a page, forget to wash or dress
the left side of their body, and collide with objects when moving around. In
principal, neglect can be assessed on any task that has a spatial component, as
the key issue is the difference between performance on one side and another.
In addition to observing difficulties in everyday activities, widely used stand-
ardised measures include cancellation tasks (in which patients are asked to find
and cross out stimuli distributed over a sheet), line bisection (in which patients
are asked to find and mark the centre of a line), and varieties of drawing and
copying tasks. It is important to note at this stage, however, that spatial neglect
is a rather heterogeneous condition or syndrome, with many dissociations
being noted between manifestations in different patients. This means that,
whilst performance on any task that shows a lateralised attentional bias may
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be considered definitive of neglect, it does not necessarily follow that neglect
will be apparent on all other measures. Similarly, the absence of neglect on a
task can not be used to completely rule out bias in other activities — or indeed
to convincingly demonstrate recovery or rehabilitation.

Although neglect can occur in a variety of neurological conditions, its most
frequent cause is cerebro-vascular disease, where it has been observed in up
to 82% of patients with right hemisphere stroke and 65% of left hemisphere
patient in the immediate post-stroke stage (Ogden, 1985; Stone et al., 1992;
Stone et al., 1991; Stone et al., 1993). This almost even distribution in risk
following damage to either side of the brain is followed by a strikingly asym-
metrical pattern of recovery. Although the majority of patients with left or
right sided damage show quite rapid spontaneous improvement in this aspect
of their condition, almost all patients with chronic forms of neglect will have
right hemisphere lesions and neglect the left side of space (Ogden, 19835; Stone
et al., 1992; Stone et al., 1991).

In terms of the location of lesions that can lead to neglect, the disorder
has classically been associated with damage to the parietal cortex (Brain,
1941; Vallar & Perani, 1986). Subsequent studies have shown, however,
that neglect can be observed following damage to a variety of cortical regions
(including temporal and frontal) and subcortical structures (Mesulam, 1981;
Damasio, Damasio, & Chui, 1980; Bradshaw & Mattingley, 1995; Chung et
al., 2000; Hier, Davis, Richardson, & Mohr, 1977; Kumral, Evyapan, & Bal-
kir, 1999; Velasco, Velasco, Ogarrio, & Olvera, 1986; Samuelsson, Jensen,
Ekholm, Naver, & Blomstrand, 1997; Karnath, Ferber, & Himmelbach,
2001). These observations suggest that aspects of the disorder can emerge
following damage to a widely distributed network responsible for attention
and action within space.

The attentional nature of the disorder is perhaps best characterised through
comparison with unilateral visual field deficits, basic perceptual losses that
often co-occur with neglect and which can be difficult to distinguish from the
condition. Like neglect, hemianopia (loss of information from the majority of
one visual field — and, hence, side of space) or quadraniopia (loss of informa-
tion from one quadrant of the field) are primarily caused by cerebro-vascular
disease (Hier, Mondlock, & Caplan, 1983; Zihl, 2000).

Important distinguishing features include the fact that that visual field
disorders are retinotopically based, meaning that information reaching a par-
ticular area of retinal cells will simply not get though.! In contrast, neglect
generally affects awareness of information because of where it is in space

1 The situation can be slightly more complicated, depending on the precise locus of

the damage. Processing in the visual system is conducted in a parallel and hierarchi-
cal fashion and it is possible to lose specific elements of information (e.g. colour,
form, motion) from particular regions of the visual field. See, for example Zihl,
(2000) for more detailed discussion of visual field disorders and their rehabilita-
tion.
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rather than where it falls on the retina. The neglected space may be defined
relative to the head, the body midline (Karnath, Schenkel, & Fischer, 1991)
or (in the case of tactile stimuli) by the location of the limbs (Mattingley &
Bradshaw, 1994). Neglect can also operate along spatial co-ordinates that
have little to do with the relative location of one’s body. This is sometimes
apparent in multiple object drawing tasks in which patients may successfully
copy the right side of each of the presented objects, even those that lie to the
left of details of another object that they omit. In a striking demonstration
of such ‘object-based’ neglect, Driver and Halligan (1991) used drawings of
skyscraper-like buildings that had a clear principle axis. They found that, as
they rotated the building (causing it, for example, to lean to the right) the
patient’s neglect ‘rotated’ with it — they continued to ignore the ‘left-side’ of
the building, despite it now being on the right side of ‘space’.

Neglect, unlike visual field cuts, can be modulated by attentional cues (Pos-
ner & Walker, 1984; Riddoch & Humphreys, 1983; Halligan & Marshall,
1994b), simultaneously affect different modalities (vision, hearing, touch),
and show interactions between modalities (for example, the presence of a
right sided visual stimulus can modulate patients’ ability to detect a touch to
their left; Mattingley, Driver, Beschin, & Robertson, 1997). Bisiach and Luz-
zatti (1978) demonstrated that neglect could affect mental imagery as well as
current perceptual input — famously showing that Milanese patients’ ability
to recall the buildings in the Piaza del Duomo was significantly modulated
by where they imagined themselves standing — again a feature that would not
be observed with basic visual loss.

As discussed, the great majority of neglect patients show rather rapid
recovery from their spatial bias — and this process disproportionately favours
patients with left hemisphere damage. The reasons for the assocation between
chronic neglect and right hemisphere damage remain somewhat open. Wein-
traub and Mesulam (1987), for example, have argued that the left hemisphere
is responsible for the allocation of attention to the right half of space while
the right hemisphere is capable of driving attention to the left or the right.
Consequently, damage to the right hemisphere leads to domination of a right-
ward bias from the intact left hemisphere, while an intact right hemisphere is
able to compensate for damage to the left. Given recent evidence for a primary
role of the temporal cortex in mediating neglect, it has been suggested that the
specialisation for language within this region on the left may account for this
asymmetry and differences with the animal literature (Karnath et al., 2001).
Another model suggests that each hemisphere may be somewhat specialised
for particular forms of processing, with the right hemisphere being better
adapted to take in the whole scene and the left hemisphere better adapted
to focus on local details. Again, the consequence would be that damage to
the right hemisphere would lead patients to focus on specific details within
right space. In contrast, damage to the left hemisphere may impair detailed
processing but leave a gross representation of the spatial characteristics of a
scene intact (Halligan & Marshall, 1994a).
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An alternative view, emphasises the role of damage to non-spatial right
hemisphere capacities that may form the setting conditions that allow neglect
to persist (see Heilman & Valenstein, 1979; Heilman, Schwartz, & Watson,
1978; Posner, 1993; Robertson et al., 1997b; Samuelsson, Hjelmquist,
Jensen, Ekholm, & Blomstrand, 1988; Robertson & Manly, 1999). In line
with this view, a recent study has shown that neglect can re-emerge in appar-
ently recovered patients as they performed a spatial test, if they were given
a second attentionally demanding task to perform at the same time (Bar-
tolomeo, 2000; see also Robertson & Frasca, 1992). Similarly, Lazar et al.
(2002) have shown that administering a sedative (midazolam) to ‘recovered’
neglect patients could also unmask residual spatial biases — again suggesting
that the availability of non-spatial limited capacity attentional resources may
be important in mediating recovery.

These findings have a number of implications for how rehabilitation
should be conducted with people who show a protracted form of unilateral
neglect, and how the results should be assessed. The first is that rehabilita-
tion techniques that rely on patients being aware of their deficit and using
conscious (attentionally demanding) strategies to overcome it are unlikely to
be effective for anything more than a brief period (see Halligan & Marshall,
1994b). The more successful techniques (see below) should be those that
effectively oblige (rather than encourage) patients to become more aware of
left space. The second is that — in assessing recovery and rehabilitation — if we
rely exclusively on tests that are conducted in a quiet atmosphere and which
implicitly focus the patient’s attention on a single task, we may miss residual
deficits that will be apparent in the complex, demanding and noisy setting of
many everyday activities.

Rehabilitation for unilateral neglect

Prism lens adaptation

Prism lens adaptation based therapy for unilateral neglect is a relatively
recent development. If the promise of these initial studies is realised, this
easily administered technique is set to become a key element in programmes
addressing the disorder.

Most readers are probably familiar with the distorting effects of prism
lenses. If such lenses are worn as spectacles, the visual world can be shifted
to the left or right, up and down, or even completely inverted. If, when first
wearing such glasses, we are asked to reach out to touch an object, we will
almost certainly be inaccurate — quite reasonably reaching to where we see
the object rather than where it actually is. Quite rapidly, however, our motor
system takes account of the shift and accuracy is restored. Although such
changes could be strategic, (‘1 must point to the left of where I think the
object is’), the effect of removing the spectacles suggests that a much more
automatic correction is occurring. When the lenses are removed, pointing
now tends to be inaccurate in the opposite direction — that is, the correction



30 NEUROPSYCHOLOGICAL REHABILITATION

Fig. 1. Normal prism adaptation effect. 1) Before wearing the prism lenses, point-
ing to the object is accurate. 2) Wearing lenses that distort space to the right
initially leads to inaccurate reaching towards the apparent location. 3) Experi-
ence of errors leads to correction. 4) Removal of the lenses leads to a distortion
in the opposite direction.

for the presence of the lenses is still in place. This ‘rebound’ is called the nega-
tive after-effect (see Fig. 1). If healthy individuals are prevented from seeing
their reaches during the negative after-effect period (and therefore quickly
re-adapting), the distortion may last from minutes to hours (Redding & Wal-
lace, 1997).

On the face of it, prisms could have a use as a prosthetic aid in visual
neglect — shifting objects located on the neglected left side to the right and into
awareness. Remarkably, however, the greater therapeutic effect appears to
emerge not when the prisms are worn permanently, but when they are briefly
used to create the negative after-effect.

Rossetti and colleagues (1998) asked a group of patients with right hemi-
sphere lesions and left neglect to wear prim spectacles that caused a 10-degree
rightward distortion. The training involved less than five minutes of pointing
towards targets. During this phase, the reaching hand (and, hence, the error)
was visible to the patients. When the spectacles were removed there was the
expected negative after-effect. The patients’ ‘straight ahead’ reaches now
deviated to the left relative to the pre-prism exposure baseline. Although Ros-
setti et al. report that the negative after-effect was much reduced in patients
showing neglect when wearing prim lenses that caused a leftward deviation,
the most striking result concerned the effect of this brief exposure to right-
ward distorting prisms on subsequent spatial tests. Significant improvements
were apparent in the patients’ line bisection, line cancellation, drawing and
reading performance. These benefits were maintained for at least two hours
after the prisms had been removed.

In healthy people, the negative after-effect of wearing prism lenses tends
to be restricted to the ‘prism-trained’ hand, and, as discussed, is quite quickly
corrected if they are allowed to see their reaches during the post-prism phase.
The results of research with patients who show neglect suggests that something
rather different and more powerful is occurring. Rossetti et al. (1998) showed
that the benefits were apparent on a reading test — a task that clearly does not



REHABILITATION OF ATTENTION DISORDERS 31

require reaches from the trained hand (a result recently confirmed by Farne,
Rossetti, Tonolio, & Ladavas, 2002). Subsequent research has also shown
improvements in general postural control (Tilikete et al., 2001), wheelchair
navigation (Rossetti et al., 1999), and even mental imagery (Rode, Rossetti,
& Boisson, 1999). In accounting for these apparently pervasive and lasting
benefits, Rossetti et al. (1998) have suggested that the mismatch between the
seen and actual location of objects acts — in some manner — to ‘re-calibrate’ the
pathological system in a more adaptive way. Mattingley (in press), citing work
from Duhamel, Colby, and Goldberg (1992) and Heide and Kompf (1997),
draws attention to the potential role of this strong ‘error signal’ in updating
information from extra-retinal sources in the posterior parietal cortex.

In the largest clinical study on prism lens adaptation so far reported,
Frassinetti, Angeli, Meneghello, Avanzi, and Ladavas (2002) examined the
effects of a two week programme of prism exposure (20 minutes per day,
5 days per week). As with the original Rossetti et al. study, patients were
instructed to point to (90) visual targets presented centrally or to the left
and right, while wearing prisms that created a 10-degree rightward shift.
Compared with a control group (who, although in a different hospital, were
otherwise well matched on age, time-since injury and neglect severity) the
prism-exposed group showed significant improvements across a range of
tasks. These included both the Conventional and Behavioural subtests of
Behavioural Inattention Test (Wilson, Cockburn, & Halligan, 1987), a read-
ing measure (Ladavas, Shallice, & Zanella, 1997) and tasks requiring patients
to name objects located around a room and to reach for objects on a table. As
would be predicted from the earlier studies, these improvements were of much
greater longevity than the negative after-effect itself, and were still present or
even strengthened 5 weeks after the end of the training period.

Eye-patching

The superior colliculi in each hemisphere have a role in controlling eye-
movements and shifts of attention into contralateral space. They also exist in
somewhat of a dynamic relationship, activity in the right hemisphere serving
to suppress activity in the left, and vice versa. As the colliculi primarily receive
input from the contralateral eye (rather than visual field), Butter and Kirsch
(1992) predicted that preventing stimulation to the unimpaired left colliculus
by patching the right eye, may allow residual function in the right hemisphere
to be better expressed.

In a study that attempted to strengthen this effect by presenting flickering
light stimulation to the left eye (and therefore right colliculus), this prediction
appeared to be well supported. Approximately 70% of the patients showed
significantly reduced bias on a line bisection test performed while the patch
was in place (although a number of other measures were unaffected).

Subsequent evaluations have, however, produced more varied results.
Serfaty, Soroker, Glicksohn, Sepkuti and Myslobodsky (19935) found that,
while approximately half of their sample showed benefits from right-eye
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patching, an almost equal number showed no benefit, and two patients were
actually worse. Walker, Young and Lincoln (1996) found improvement in
three patients, poorer performance in four patients and no change in two.
In a case study, Barrett, Crucian, Beversdorf and Heilman (2001) reported
that, whilst right eye patching produced a poorer performance, patching the
left eye was associated with a significant reduction in neglect. It is clearly
premature to rule out what might be a powerful and easily applied technique
simply because it does not work for everybody. As discussed, neglect is a very
heterogeneous condition. As with all the other rehabilitation interventions
described here, much more work in required in examining which patients — or
which forms of neglect — are most likely to benefit.

Beis, Andre, Baumgarten and Challier (1999) considered the effect of
blocking input from one spatial hemifield, rather than one eye. This tech-
nique may be effective because of a behavioural training effect, effectively
forcing patients to make leftward scans (or at least not let their gaze deviate
to the right) if they are to ‘see’ at all. Reducing cortical visual stimulation to
the left hemisphere may also provoke an effect similar to that outlined above,
namely through allowing residual function in the damaged right hemisphere
to be better expressed.

Twenty-two patients with neglect were randomly allocated to one of three
groups. The first received no treatment. The second, as with Butter et al.’s
study, were asked to wear glasses with patches over the entire right lens. The
third group wore glasses that, due to the masking of the right side of each
lens, obscured the right visual hemifield. Patients in each of the treatment
conditions were asked to wear the adapted glasses for approximately twelve
hours a day over a three-month period.

When re-tested at the end of the treatment (without the glasses), the hemi-
field group showed significantly increased spontaneous eye-movements into
left space relative to the untreated control group. They also showed significant
gains on a measure of functional independence in everyday activities, although
the higher level of performance of the control group at the outset (leading to
possible ceiling effects) means that this result should be interpreted cautiously.
In contrast, the right eye patched group showed no significant benefits.

While further evaluation is warranted, including on the usefulness and
safety of the treatment in the context of a dense left hemianopia, this tech-
nique is certainly easy to implement and, importantly, does not require
patients to remember a strategy or consciously adjust their behaviour. If
the gains in everyday activities prove reliable, the fact that the patients were
exposed to the treatment as they went about their normal routine for well
over 1000 hours may also be valuable in understanding this generalisation.

Visual scanning training

Attempts to increase leftward visual scans through progressive training and
reinforcement have been explored since at least the 1960s. Lawson (1962),
for example, describes a systematic attempt to reduce the number of left-
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sided word omissions made by a patient when reading a book. The procedure
involved repeated reinforcement for finding the left margin of the page before
beginning to read each line — in essence creating an ‘object’ on the left which
re-contextualises the beginning of the text line as being on the ‘right’. The
intervention was indeed effective in reducing the frequency of left sided word
omissions. The difficulty highlighted by Lawson and subsequent researchers
was that such improvements could often be highly specific to the trained
context — in this case not even generalising to a different edition of the same
book.

Weinberg et al. (1977) and Diller and Weinberg (1977) developed a dif-
ferent and more abstract technique for training leftward scanning. In their
procedure, patients would be asked to look at an array of lights and to track
the ‘movement’ of the light as adjacent bulbs were sequentially illuminated.
The technique was to begin with movement predominantly within right space
and then progressively increase the frequency of scanning into left space. As
with the reading training, patients performance on the task tends to improve
but, again, generalisation to other activities has unfortunately proved rather
elusive (see Webster et al., 1984; Wagenaar, Wieringen, Netelenboss, Meijer,
& Kuik, 1992; Ross, 1992; Robertson, Gray, & McKenzie, 1988). This lack
of generalisation does not mean that such techniques have no value in reha-
bilitation but does suggest that training is best conducted on activities that
patients want or need to perform. Webster et al. (2001), for example, have
shown that systematic training related to navigating an electric wheel-chair
can produce tangible real-life advantages for patients.

Given that neglect exerts an influence over so many activities of daily
living, the goal of a more general rehabilitation technique that may produce
benefits across different contexts and on untrained tasks remains important.
In this respect, more recent incarnations of leftward scanning training give
grounds for optimism. Pizzamiglio et al. (1992) describe a programme in
which patients were offered approximately 40 hours of highly systematic
training. Using a variety of tasks, patients were initially given highly salient
cues and encouragement for even moderate visual scans into left space. As
performance improved these were progressively faded. The results suggested
that, in addition to enhancing performance on the trained tasks, the pro-
gramme was associated with improvements on untrained tests and, crucially,
on structured everyday activities. The results were subsequently replicated in
a fully randomised trial (Antonucci et al., 1995). The reasons for the success
of the generalisation in comparison to previous scanning training studies
remain unclear, although the authors suggest that the extended duration of
the programme may have been an important factor.

Optokinetic Stimulation, Caloric Vestibular Stimulation, and Neck Muscle
Vibration

A number of techniques that induce a distortion in the perception of space
have been used to correct the bias of neglect. These are; optokinetic stimula-
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tion (where a background pattern of moving dots induce involuntary eye-
movements and a subjective shift in midline; Pizzamiglio, Frasca, Guariglia,
Incoccia, & Antonucci, 1990); caloric vestibular stimulation (where a differ-
ence in temperature between the ears induced by hot or cold water induces
a distortion via the vestibular system; Rubens, 1985; Cappa, Sterzi, Vallar,
& Bisiach, 1987); and posterior neck muscle vibration (which is thought to
create the illusion that the head is somewhat turned; Karnath, 1994; Karnath,
Christ, & Hartje, 1993). Although these effects have been theoretically illu-
minating, the relatively brief duration of the improvements, in combination
with the practicalities of administration, have led to pessimism about their
role in rehabilitation. However, it may be that, in giving patients experience
of ‘the left’ without requiring voluntary exertion of effort, such interventions
may have value as part of broader rehabilitation programmes.

Limb Activation

Joanette and Brouchon (1984) and Joanette, Brouchon, Gauthier and Samson
(1986) observed that a patient showed significantly less neglect when using
her left hand to point to targets than she did when using her right. Halligan
and Marshall (1989) observed similar effects of hand use in the performance
of cancellation and line bisection tests. This could be explained in a number
of ways. Firstly, the patient’s hand and arm may form a visual cue and either
serve to attract attention to the left, or to re-contextualise the left of the task
as being to the ‘right’ of something else. Secondly, the difficulty or novelty of
using the left hand may induce a generally more alert state (the positive effects
of such general alerting are discussed in the next section). Thirdly, making
movements with the left hand may produce a general ‘activating’ effect on
the impaired right hemisphere, assisting it in competing with the intact left
hemisphere. Finally, Rizzolatti and Camarda (1987) have argued that spatial
attention is intimately connected with the intention to perform motor actions.
It is therefore possible that the location of the movement rather directly serves
to enhance perceptual/attentional representations of that region.

In a series of single case and group studies, Robertson and colleagues
examined some of these possibilities (Robertson & North, 1992; Robertson
& North, 1993; Robertson & North, 1994; Robertson, North, & Geggie,
1992; Robertson, Tegnér, Goodrich, & Wilson, 1994). The results can be
summarised as follows:

1. Movement of the left hand to the left of the body midline reduced percep-
tual neglect, whether or not that movement was visible to the patient.

2. Movement of the right hand to the left of midline did not produce a sig-
nificant reduction in neglect compared with a no movement condition.

3. Movement of the left hand alone, but to the right side of the body midline

did not produce a significant reduction in spatial neglect.

4. Simultaneous movement of both hands (whether both to the left of the
body midline, both to the right of midline, or with each hand in its congru-
ent location) abolished the benefits of the left hand moving in isolation. In



REHABILITATION OF ATTENTION DISORDERS 35

one study, spatial performance during bilateral movements was actually
worse than in the no movement condition.

5. With different patients, the left ‘limb activation’ effect has been shown
to work in the context of cancellation tasks performed in ‘near space’
(within reaching distance on the table top) and ‘far space’ (2.44 meters
away; Robertson & North, 1993 — see Halligan & Marshall, 1991 for
discussion on dissociations for neglect in near and far space), for reading
tasks (Robertson & North, 1992; Robertson & North, 1993; Robertson
& North, 1994), for a purely tactile exploratory task (Robertson et al.,
1992), for walking trajectories (Robertson et al., 1994), and for covert
shifts of attention (that is moving the focus of attention in space without
accompanying eye or head movements; Mattingley, Robertson, & Driver,
1998).

6. In an initial study, Robertson and North (1993) found that passive move-
ments of the left hand (i.e. when the experimenter moved the patient’s
fingers) did not produce a reduction in neglect — although in this case the
right hand was simultaneously moving in order to perform the cancella-
tion task. Subsequently, however, Frassinetti, Rossi and Ladavas (2001)
have shown that passive abduction and adduction of the left arm can
produce benefits.

The results strongly suggest that the benefits of moving the left hand cannot
be adequately explained by a visual cueing argument. The possibility that the
effect is mediated by generalised arousal caused by the novelty or difficulty of
moving the left hand is also difficult to sustain, given the abolition of benefits
in bi-manual movement conditions. The fact that neither movement of the left
hand in right space, nor movement of the right hand in left space were suf-
ficient to produce the effect suggests a) that it is neither a simple effect of the
location of action facilitating attention to that region nor b) a simple effect of
left hand movement ‘activating’ the right hemisphere. The hemispheric activa-
tion hypothesis may, however, be tenable if it is argued that a combination
of the movement and the region of space in which that movement occurs is
necessary to produce a strong enough effect.?

Whatever the precise mechanisms, the results suggest that encouraging use
of the left limb to the left side of the body may be of value in rehabilitation.
This has now been explored in a number of studies. One of the difficulties is
that many neglect patients under-use their left limbs, despite residual func-
tion. To counter this, Robertson et al. (1992) developed an automatic cueing

2 Interestingly, although interactions between movement and spatial attention have

not been found in healthy adults (Bonfiglioli, Duncan, Rorden, & Kennett, in
press), they appear to be present in young children. Dobler et al. (2001a) found
that asking six and seven year old children to make (hidden) hand movements
immediately prior to judging pre-bisected lines exerted a significant influence over
their subsequent perception. The direction of the influence was consistent with that
seen in adult neglect.
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device. The ‘neglect alert device’ consisted of a button, variable timer and a
buzzer. Patients were asked to hold the button in their left hand and remem-
ber to press it as frequently as possible while performing other tasks. If the
patients did not press the button for a particular interval (usually around 8
seconds) the buzzer would be activated, reminding the patients to continue
these actions. In the first series of case studies, Robertson et al. (1992) dem-
onstrated the effectiveness of the device in improving reading and cancellation
task performance. The effects were persistent in at least one patient for at
least three weeks following the end of formal training. Persistent effects have
been found in subsequent studies using more ecological measures (Robertson,
Hogg, & McMillan, 1998a; Wilson, Manly, Coyle, & Robertson, 2000). In
accounting for this persistence, it has been suggested that a positive feedback
loop may be established whereby greater awareness of left space leads in turn
to increased spontaneous use of the left hand.

Although some apparently severe left-sided motor problems may have an
attentional component, it remains true that many patients with neglect also
suffer from dense hemiplegia or find left-sided movements painful or impos-
sible. Such patients seem, therefore, unlikely candidates to benefit from limb
activation effects. Recently, however, we have examined whether observing
someone else’s movements may produce benefits.

The term ‘mirror neurons’ has been coined to refer to populations of brain
cells that are active both during the execution of movement and the obser-
vation of someone else making the same movement (Di Pellegrino, Fadiga,
Fogassi, Gallesem, & Rizzolatti, 1992; Gallese, Fadiga, Fogassi, & Rizzolatti,
1996; Rizzolatti, Fadiga, Gallese, & Fogassi, 1996a). Such cells have been
argued to play a role in motor learning by imitation and in understanding
another’s actions (a ‘motor idea’; Fadiga, Fogassi, Gallese, & Rizzolatti,
2000; Tacoboni et al., 1999). In human functional imaging studies, that have
almost invariably considered the effects of watching another making move-
ments with the 7ight hand, such populations have been detected in left inferior
frontal gyrus (BA 45; Rizzolatti et al., 1996b; Grafton, Arbib, Fadiga, &
Rizzolatti, 1996), left rostral parietal cortex (BA 40) and left supplementary
motor area (Grafton et al., 1996). In a study examining observed movements
of the mouth, right hand and right foot, the pattern of activations suggested
a rather specific topographical distribution of these effects (Buccino et al.,
2001). The question we (Manly, Woldt, George, & Warburton, in prepara-
tion) considered, therefore, was whether patients with neglect and left hemi-
plegia could benefit from a ‘limb activation’ effect simply through observing
somebody else make movements with their left hand?

Given that patients must have numerous opportunities to observe other
people moving, it may seem unlikely that additional observation of move-
ments would have any effect. However, in many situations it might be rather
unhelpful to have our motor system activated by any movements that hap-
pen to be going on around us (imagine the effect of being at the disco, for
example) and attention may, therefore, be an important mediator for this
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process. It is certainly the case that existing studies of mirror neurons have
implicitly focused the participant’s attention on another’s actions. As people
with unilateral neglect will tend to have rather poor attention in general, a
rather specific focus on another’s activity may be necessary to see any poten-
tial effect.

We tested six patients with right hemisphere lesions and left unilateral
neglect on a simple naming task. Four of the patients were unable to make
intentional movements with their left hand or arm. In the test, the patients
first watched a video clip of an actor making repeated grasping gestures
with his left or right hand. As the clips continued in a box at the centre of
a computer monitor, a spatially distributed array of twelve objects (pictures,
letters etc) appeared around it. By asking the patients to name the objects,
we were able to get an estimate of their perception of the spatial extent of
the screen without requiring them to make any hand movements themselves.
Presented in a random order, the three conditions showed the actor mak-
ing movements with his left hand, his right hand or remaining still for an
equal period of time. Compared with the stationery condition, both hand
movements were associated with significantly improved naming perform-
ance. Observing the actor’s left hand moving was, however, associated with
significantly better performance than observing identical movements of the
right hand. It should be noted that the actor’s moving left hand appears
towards the right side of the screen. Consequently this effect is unlikely
to emerge as the result of a purely visual cueing effect. We are currently
investigating how specific this effect is to biological movement by using an
additional control in which a dot moves in the same location and frequency
as the hand.

Increasing general arousal — behavioural and pharmacological effects

Many neuropsychological deficits are neither absolute (in the sense that a
patient can show some residual capacity) nor entirely stable (in the sense that
performance will vary from one time or context to another). Whilst these
fluctuations may reflect random variation or ‘noise’ within the system, if it is
possible to identify factors that are consistently associated with improved lev-
els of performance, these may have value in rehabilitation. Neglect illustrates
these characteristics extremely well. It is rare to work with a patient who has
absolutely no ability to become aware of information to the left and, within
individuals, the extent and severity of neglect can be extremely variable. As
discussed, one factor that reliably modulates neglect in some patients is activ-
ity of the left limbs. Another appears to be patients’ state of general alertness
or ‘readiness-to-respond’.

In addition to chronic spatial neglect, damage to the right hemisphere has
long been known to produce disproportionate deficits in a cluster of abilities
variously termed alerting, arousal, vigilance or sustained attention (De Renzi
& Fagliono, 19635; Boller, Howes, & Patten, 1970; Heilman et al., 1978;
Howes & Boller, 1975; Heilman & Van Den Abell, 1979; Wilkins, Shallice,
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& McCarthy, 1987; Rueckert & Grafman, 1996). This neuropsychological
association has now received support from the normal functional imaging
literature (Pardo, Fox, & Raichle, 1991; Cohen & Semple, 1988; Cohen,
Semple, Gross, King, & Nordahl, 1992; Lewin et al., 1996; Sturm et al.,
1999). It would be expected, therefore, that many patients with neglect would
also show these deficits.

In fact, evidence suggests that this association may be more specific. Rob-
ertson et al. (1997b) asked a large group of patients to perform a rather bor-
ing task in which they were asked to keep count of the number of tones heard
within a particular interval. Although this task had previously been shown to
be sensitive to right hemisphere lesions (Wilkins et al., 1987), Robertson et
al. observed no difference in performance between neurological patients with
left hemisphere damage, and patients with right hemisphere damage who did
not show neglect. The group of patients with right hemisphere damage who
did show neglect were, however, extremely poor at performing this simple,
non-spatial, sustained attention test. Samuelsson et al. (1988), using a differ-
ent reaction time paradigm, reached similar conclusions — namely that within
groups with right hemisphere lesions, chronic neglect was disproportionately
associated with non-spatial attention deficits.

Robertson, Mattingley, Rorden and Driver (1998b) investigated whether
there may be a direct modulatory relationship between general alertness and
spatial inattention to the left. A group of patients showing neglect were asked
to perform the computerised spatial task of judging which of two lateralised
stimuli had appeared first (so called ‘prior entry’ task; Stelmach & Herdman,
1991). Under normal circumstances, the patients’ pathological bias predis-
poses them to see the right sided stimuli as appearing first (Rorden, Matting-
ley, Karnath, & Driver, 1996). In Robertson et al.’s study, however, when a
loud tone was presented immediately before a trial, the patients’ neglect was
either significantly ameliorated, abolished or, in some cases even reversed.
As the tone had no predictive value for whether the left or right target would
appear first, the result was interpreted as a direct effect of transitory changes
in alertness on spatial awareness. These results have recently been replicated
in a case of a child with neglect of developmental origin (Dobler et al.,
2001b).

Although this form of external alerting does not easily lend itself to
long-term rehabilitation, particularly as the novelty of the tone may be
important, other means of inducing more generally alert states have been
explored. Robertson, Tegnér, Tham, Lo and Nimmo-Smith (1995) trained
patients in a self-instructional procedure. In the training, the patients were
asked to perform rather boring (although not particularly spatial) activi-
ties such as sorting cards or coins. Occasionally — and with the patients’
prior consent — the therapist would create a loud, inherently alerting noise
by slapping the table-top. When this occurred, the patients were instructed
to say a phrase such as ‘Pay Attention!’, the idea being to associate this
self-instruction with the sensation of increased alertness. As the training
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progressed, the patients were first instructed take over the generation of
the alerting stimulus by wrapping on the table as they said ‘Pay Attention!’.
After being encouraged to use the verbal cue out-load while imagining the
alerting stimulus, they were finally asked to simply imagine the stimulus and
the instruction and to indicate to the therapist when they were doing this.
Although compliance with this training is difficult to assess, the procedure
nevertheless produced significant improvements in the non-spatial tone
counting measure described above. Importantly, significant reductions in
spatial neglect were observed coincident with this shift, despite the absence
of any spatially specific training or instruction.

Given the apparently beneficial effects of increased arousal/alertness on
spatial attention, and indeed the negative effects of sedative medication
(Lazar et al., 2002), an alternative approach to behavioural training may be
to use pharmacological stimulants. Fleet, Valenstein, Watson and Heilman
(1987) administered bromocriptine to two patients. This was associated with
improvements in some, but not all, neglect measures — improvements that
reversed when the medication was withdrawn. Hurford, Stringer and Jann
(1998) compared the effects of methylphenidate (‘Ritalin’) with bromocrip-
tine. They report that, although methylphenidate produced benefits com-
pared with the no-treatment condition, bromocriptine produced the stronger
results. These preliminary studies suggest that medication may indeed have
a role within rehabilitation for neglect, although larger fully controlled trials
are required.

Summary of rebabilitation for neglect
It is clear that a number of very different approaches have produced sig-
nificant reductions in unilateral spatial neglect. As well as helping patients,
several of these techniques have also been useful in clarifying the underlying
nature of the disorder, and raised important theoretical questions for further
study. In terms of the clinical application of these techniques, there remain
some important questions, including:

e Neglect is a heterogeneous condition and none of the techniques described
here have been effective for all patients. Is it useful to treat neglect as
homogeneous entity in terms of rehabilitation? Are there particular pat-
terns of response associated with different manifestations of neglect, or
different lesion locations, that can allow us to better target interven-
tions?

e Are the effects of different interventions additive in some cases?

e To date, the effects of rehabilitation have generally been assessed on
standardised tests given up to one month post-intervention. In addition
to investigating the maintenance of these improvements over the longer
term, results showing that neglect can ‘re-emerge’ in apparently recov-
ered patients under demanding conditions (Bartolomeo, 2000) — or when
drowsy (Lazar et al., 2002) — means that generalisation to complex every-
day activities requires careful evaluation.
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e Given the links between neglect and non-spatial disorders, is reducing
the spatial bias sufficient iz itself to promote significantly improved out-
comes? In other words, although spatial neglect may be the most salient
symptom for some patients, is it their biggest problem?

The Rehabilitation of Non-Spatial Attention

Targeting functional goals

As discussed, deficits in non-spatial attention are among the most commonly
reported problems following traumatic brain injury and stroke (e.g. Oddy et
al., 1985; Brooks & McKinlay, 1987; Van Zomeren & Burg, 1985; Leclerk
& Zimmermann, 2002; Conkey, 1938; Van Zomeren, 1981; Van Zomeren
& Burg, 1985; Van Zomeren & Deelman, 1978; Ponsford & Kinsella, 1992;
Robertson, Ward, Ridgeway, & Nimmo-Smith, 1996; Leclerk & Azouvi,
2002; Robertson, Manly, Andrade, Baddeley, & Yiend, 1997a; Rousseaux,
Fimm, & Cantaglio, 2002). In comparison with unilateral neglect, specific
rehabilitation for this cluster of disorders is at a very early stage. Although
there is not the space here to do justice to the weighty topic of assessment,3
it is worth re-emphasising some of the difficulties faced by clinicians in this
respect. In assessing and treating unilateral neglect we are dealing with a
problem that is strikingly different to the behaviour of healthy individuals
and one that is relatively simple to operationally define (i.e. the left is worse
than the right). While there are questions about generalisation of improve-
ments, it is clearly the case that many measures used in neglect (e.g. finding
and crossing out lines on a page) bear a reasonable resemblance to everyday
difficulties faced by patients (e.g. finding and reaching for food on a plate). In
contrast, non-spatial attention deficits are generally quantitatively rather than
qualitatively different from normal capacity limitation. Given that they are
likely to pervade most activities, they are difficult to assess in a manner that
controls out other causes of poor performance (e.g. memory deficits, motor
problems and so forth). The measures that allow some conceptual specificity
are often so abstract and focused that it calls into question the extent to which
they reflect everyday difficulties and whether, if they are the sole index of
change, generalisation to complex activities has taken place.

One way out of this difficulty is to effectively ignore attention as a medi-
ating variable and instead focus on functional goals. Wilson and Robertson
(1992), for example, worked with a man who had suffered a head injury and
who reported difficulty in ‘keeping his mind” on what he was reading. They
first established a baseline in which the patient used a counter to record when
he felt his attention wandering from his book. At the outset of the treatment

3 Readers are directed towards books by Parasuraman (1998) and Leclerk and Zim-

mermann (2002) for an in-depth discussion of attention concepts and measure-
ment. Useful sections on the clinical assessment of attention appear in Lezak (1995)
and Crawford, Parker and McKinlay (1992).
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phase, he began by reading for a very short period during which, according
to the baseline data, a lapse was unlikely to occur. If this was the case, the
duration of reading at the next session was increased by 10%. Over 160 ses-
sions, the patient showed steady improvement and eventually reached his goal
of reading without ‘slips’ for 5 minutes.

As many of the man’s cognitive abilities (e.g. memory, general intelligence)
were relatively intact — and he could read adequately for brief periods — it is
reasonable to assume that there was strong attentional component to his dif-
ficulty. As reading duration was the sole outcome measure, however, whether
or not the training improved his attention in a more general sense remains an
open question in this case.

Alderman, Fry and Youngson (1995) highlight another case in which
attention was thought to underlie the maintenance of difficulties in everyday
life — in this example, very severe behavioural problems. SK was a young
woman who suffered diffuse damage and focal lesions to the temporal lobes
as the result of herpes simplex encephalitis. Three months after the injury,
her behaviour at the rehabilitation centre was causing disruption to her own
and others’ programmes. In particular she was said to produce extremely
loud comments about her own actions, the actions of others and their dis-
abilities, and to do so in a near continuous manner. Initial behavioural
treatment (in which SK was asked to give up a reward token each time the
behaviour occurred) produced significant reductions in frequency but gen-
eralisation to a different context was disappointing. Hypothesising that SK
may be rather unaware of her actions and therefore not ideally placed to
reduce them, Alderman et al. then set out to train awareness. When walking
with her therapist, SK was given a counter and asked to record each time she
noticed herself making a verbal utterance. Comparison of her ratings with
those of her therapist confirmed a vast disparity, with SK underestimating
the frequency of her behaviour by approximately 90%. After a period during
which she was prompted by the therapist to record instances as they occurred,
SK was then given rewards conditional upon increasing the accuracy of her
own monitoring. Only when this accuracy had improved to above 70% was
any further attempt made to reduce the frequency of the behaviour — which
was now successful. Again, it is unclear whether these improvements in self-
monitoring and attention were specific to the verbal behaviour. The most
important result, in terms of the likelihood of SK’s returning to community
living, however, was that the behaviour was reduced.

Training attention using abstract tasks

Personal computers provide a now relatively cheap and highly standardised
method for attention training. Although such exercises in the field of memory
have tended to produce improvements that are specific to the trained material
rather than to the learning process in general (e.g. Glisky, Schacter, & Tulv-
ing, 1986a; Glisky, Schacter, & Tulving, 1986b) this may not be the case for
other capacities.
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In a randomised controlled study, Gray, Robertson, Pentland and
Anderson (1992) offered 15 hours of computerised training to people with
attentional problems resulting from a brain injury. The exercises included:
a reaction time task with feedback on speed, a task requiring the identifica-
tion of two identical digit strings from a briefly presented array of 4, a digit-
symbol translation task, and a colour-word Stroop task. On completion of
the training, the patients showed significant improvements on two untrained
measures (the WAIS-R Picture Completion subtest and the Paced Auditory
Serial Addition Task PASAT) relative to the control group who had received
similar periods of recreational computing. When reassessed six months later,
these improvements had been well maintained and indeed now extended to a
wider range of measures. Generalisation to functional activities of everyday
life was not examined in this study.

In light of the proposed functional separation between different forms of
attention (sustained attention, selective attention and so forth), and sugges-
tions in the literature that attention training effects might be rather specific,
Sturm, Willmes, Orgass and Hartje (1997) set out to specifically test this
hypothesis in a rehabilitation study. Thirty-eight patients with quantified
attention deficits (mainly resulting from stroke) took part in the trial using
the AIXTENT# computerised package. The package consisted of distinct
modules, each designed to train a specific attention function. In one of the
sustained attention module tasks, for example, patients watch several aircraft
slowly flying across radar screen. Their task is to look out for abrupt changes
in any of the aircraft’s velocity or the transitory appearance of new objects on
the screen, signalling detection by pressing a button. In contrast, the selective
attention training tasks include a ‘photo safari’, a much more briskly paced
activity in which the patients are asked to ‘take photos’ of some, but not all,
objects that pop-up from a scenic background. The other training modules
were for alertness and divided attention. The difficulty of the all the tasks was
automatically and incrementally increased in response to adequate perform-
ance.

To evaluate the success and the specificity of the training, Sturm and
colleagues administered the modules to each patient in a randomly selected
order. They hypothesised that, if the training was indeed specific, improve-
ments in sustained attention function should be greater following sustained
attention training than, for example, selective attention training. Evaluation
was made using repeated administrations of the computerised Test of Atten-
tional Performance (‘TAP’; Zimmermann, North, & Fimm, 1993) — a battery
that allows separable assessment of different attentional components.

The hypothesis was broadly supported. Detection rates for targets in the
untrained TAP vigilance task was significantly improved, for example, only
after sustained attention training and not following training in selective or
divided attention. Similarly, reaction times in the selective attention test

4 An English Language version of this package is under development.
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were improved following selective attention training, but not after training
of sustained attention. As might be expected, some crossover effects were
also observed (divided attention performance being significantly enhanced
following training in selective attention, for example). The results have now
been substantially replicated in a multi-centre study in which each patient was
exposed to only one of the training modules (Sturm et al., 2002a).

Supporting residual function

Variability is a central, if not definitive, feature of ‘attention’ deficits. The fact
that performance on a task may, at one time, be adequate and, at another,
quite deficient suggests that many of the basic components required for per-
formance (e.g. vision, reading skill, motor responses) are present but for some
reason are unreliably orchestrated to produce the desired results. As we saw
with some interventions for neglect, if it is possible to identify factors that
are consistently associated with better levels of performance, these may have
value in rehabilitation.

Many of these ‘interventions’ will be of a type we all use in everyday
life. These may include making sure the TV and radio are turned off before
attempting an important activity or in planning regular breaks before con-
centration begins to flag. Given that patients may have limited insight into
their deficits, or have trouble in spontaneously adjusting their behaviour to
take account of deficits, it should not be assumed that these will be applied
without assistance.

The extent to which poor performance on neuropsychological tests may
be related to poor motivation or reluctance to expend ‘mental effort’ is often
a tricky question, particularly on attention measures that are designed to
be tedious and unrewarding. Of course, low motivation, or indifference to
outcome, can itself be a consequence of brain injury (Stuss & Benson, 1983;
Stuss & Benson, 1986), as well as resulting from patients becoming dispirited
by repeated experience of failure, or from pre-morbid factors. It is certainly
the case that ‘motivating’ instructions have been associated with improved
performance relative to baseline on attentional measures (Blackburn, 1958;
Shankweiler, 1959; Sturm et al., 2002b) and therefore by extension, may be
effective in increasing attentional performance across a range of everyday
tasks.

We (Manly, Hawkins, Evans, Woldt, & Robertson, 2002) have recently
explored the (perhaps obvious) possibility that patients may be better able to
usefully attend if they are reminded to do so. In order to mimic some of the
complexities and competing demands of real-life tasks, we adapted Shallice
and Burgess’ (1991) Six Elements task. In this measure (the ‘Hotel Test’) the
patients were provided with materials for 5 activities plausibly associated
with running a hotel (sorting conference labels into alphabetical order, check-
ing bills, proof-reading a tourist leaflet and sorting the coins from the charity
collection). They were told that over the 15 minutes of the test they should
try and sample each of the jobs but were warned that each task in isolation
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would take longer than the available 15 minutes to complete. As with the Six
Elements, therefore, the test emphasised the patients’ ability to keep track of
this main goal and to flexibly shift between tasks when appropriate. Also in
line with the earlier finding, 10 TBI patients performed significantly more
poorly than IQ matched controls, the key error being to get caught up in one
of the component tasks to the detriment of monitoring the overall goal. When
however, the patients were exposed to randomly timed auditory ‘beeps’ — and
having been instructed to use these as a reminder to ‘think about what they
were doing’, their performance was not only significantly improved but was
also no longer distinguishable from that of the control group. The results
suggest that, at least in this group, the key reason for poor performance
was a failure to maintain sufficient attention on the main goal rather than,
for example, forgetting what that goal was. It also suggests that, if the use
of residual capacities is supported by cueing, performance in quite complex
functional activities may be improved.

Summary of rehabilitation for non-spatial attention

Although the rehabilitation of non-spatial attention is at an early stage (not
least because theoretical development and assessment in this area are at an
early stage) there are, nevertheless, optimistic signs. There is good evidence
that functional difficulties in everyday life that seem to be partially deter-
mined by attention problems can be successfully retrained — although the
extent to which this is possible will no doubt vary with the task.> There is also
good evidence from a number of studies that repeated and progressive train-
ing, even on abstract computer tasks, can generalise to untrained measures.
A clear direction for future work is to establish whether the functional goal
based training approach produces more general improvements in attention
function, and whether the abstract training produces benefits that generalise
to functional real-life goals.
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There is of course abundant evidence that, with sufficient practice, many tasks
that are initially attentionally demanding can come to be performed in a relatively
‘automatic’ fashion (Shiffrin & Schneider, 1977; Schneider, Dumais, & Shiffrin,
1984) — a feature that should not be overlooked in the rehabilitation of specific
activities.
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Introduction

Deficits in executive functioning cause devastating social handicap after brain
injury and therefore represent a major challenge for rehabilitation. The term
‘executive functions’ refers to a set of skills or processes required for effective
problem-solving, planning and organisation, self-monitoring, initiation, error
correction and behavioural regulation. Almost all theories of executive func-
tioning have arisen from attempts to understand the role of the frontal lobes
in cognition. Luria (1966) conceptualised the frontal lobes as being involved
in problem solving, a process which includes the three phases of strategy
selection, application of operations and evaluation of outcomes. Duncan
(1986) described the role of the frontal lobes in terms of ‘goal maintenance’.
He argued that the frontal lobes are involved in identifying ‘goals’ or behav-
ioural objectives and managing actions that will lead to the achievement of
those goals. Duncan suggested that frontal lobe damage causes ‘goal neglect’,
whereby the individual with a brain injury is able to identify what he or she
needs to achieve and may be able to derive a plan, but during the course of the
operation of the plan, the main goals may become neglected and actions no
longer lead to achieving the goal. Whilst not completely random, behaviour
is no longer goal-directed.

Baddeley and Wilson (1988) drew on the work of Rylander (1939) who
described how individuals who suffer damage to the frontal lobes have
impairments in attention (being easily distracted), have difficulties grasping
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the whole of a complicated state of affairs (an abstraction problem), and
whilst they may be able to work along routine lines, they have difficulties in
new situations. Baddeley (1986) coined the term dysexecutive syndrome as a
replacement for the anatomically constrained term ‘frontal lobe syndrome’.
He suggested that one of the functions of the frontal lobes is that of the ‘cen-
tral executive’ component of working memory.

Baddeley (1986) equated the concept of the central executive with that
of the ‘Supervisory Attention System’ (S.A.S), described by Norman and
Shallice (see Shallice, 1988). They discussed the control of action in terms
of two levels of control; an automatic schema driven level (involving a non-
conscious automatic control process referred to as contention scheduling) and
the more conscious level referred to in terms of the S.A.S. This supervisory
system was seen as responsible for, ‘producing a response to novelty that
is planned rather than one that is routine or impulsive’ (Shallice, 1988, p.
345). More specifically the S.A.S. was described as being required in situa-
tions that involve; (1) planning or decision making; (2) error correction or
troubleshooting; (3) responses that are not well learned or where they contain
novel sequences of actions; (4) dangerous or technically difficult decisions;
(5) situations that require the overcoming of a strong habitual response or
resisting temptation.

Shallice and Burgess (1996) argued that the S.A.S. can be fractionated into
a set of basic sub-components, or sub-processes and present evidence (based
on neuropsychological dissociations and functional brain imaging), for the
fractionation. They argue that responding appropriately to novelty requires
three processes — (1) a process which results in the creation of a temporary
new schema (since routine behaviour is governed by existing schema, novel
behaviour will require the creation of a new schema), (2) a special purpose
working memory that is required for the implementation of the temporary
new schema and (3) a system that monitors, evaluates and accepts or rejects
actions depending upon their success in solving the novel problem.

One source of evidence that the S.A.S. can be fractionated is that the
sub-processes of S.A.S. dissociate. Patients with brain injury may have dif-
ficulty with one or more of the processes, whilst others remain intact. For
example some patients appear to be aware that a problem exists, but may
fail to identify more than one potential solution or make an adequate plan.
Consequently the patient may respond to a problem with impulsive actions.
Impulsivity is a relatively common consequence of brain injury, particularly
where the frontal lobes have been involved. The individual appears to ‘act
without thinking’, doing the first thing that comes to mind, failing to think of
alternative solutions to a problem and failing to anticipate the consequences
of the chosen action. In contrast, some patients are able to generate a plan,
but plans are never translated into action. In each case the end result will
be essentially the same in that the problem is not dealt with adequately, but
for different reasons. Those reasons become important when considering the
rehabilitation of these problems.
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The Consequences of Executive Problems after Brain Injury

The consequences of frontal lobe damage were most dramatically illustrated
in the most famous of all ‘dysexecutive’ patients, Phineas Gage (Macmillan,
2000). He lost part of his frontal lobes as a consequence of a tamping iron
being accidentally blasted through his skull. Probably the most remarkable
thing about Phineas Gage was that he survived at all. However, he devel-
oped a tendency to be disinhibited and had an inability to follow through
with intended plans. He failed to keep his job and became socially inept.
Similarly patient EVR described by Eslinger and Damasio (1985) who had a
large orbito-frontal meningioma removed, was described as having an 1Q of
over 130 and the ability to perform well on a wide variety of cognitive tasks,
even post-injury. Yet as a consequence of his injury, his life became disas-
trously disorganised. He had previously been a successful professional and a
respected member of the community, but he ended up losing his job, going
bankrupt, being divorced, subsequently marrying a prostitute and divorcing
again. He was described as having immense difficulties in making simple deci-
sions, such as where to go out to dinner or what toothpaste to buy. The three
patients described by Shallice and Burgess (1991) were all similar to EVR in
that they appeared to have a combination of adequate general intellectual
ability, impaired executive ability and disastrously organised lives. Patient RP
(Evans, Emslie, & Wilson, 1998) similarly showed adequate general intellec-
tual and memory functioning but impaired attention and executive skills. As a
consequence, RP was unable to translate intention into action, to plan ahead,
and sustain attention whilst carrying out tasks. She was unable to work or
effectively manage the household and required constant support and supervi-
sion from her husband who had to give up his job to care for her. Crepeau
and Scherzer (1993) provide further evidence of the social handicap caused
by dysexecutive syndrome. They describe the results of a meta-analytic study
that showed that the presence of impairments in executive functioning was a
key factor predicting whether or not individuals will return to work.

Rehabilitation of Executive Impairments

A key issue in rehabilitation is whether interventions should be aimed at
treating the underlying impairment (i.e. restoring the lost function) or seek
to provide clients with strategies that enable them to compensate for the
impairment. As discussed below, the evidence that executive problems can be
restored is not wholly convincing, whilst there is more evidence that mental
strategies, or external aids can produce real benefits.

Re-training or restoring impaired executive functioning
Evidence that executive dysfunction can be returned to normal is slim, if not
non-existent. Placebo controlled single-case studies of the drug Idazoxan
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(Sahakian, Coull, & Hodges, 1994) in patients diagnosed with frontal lobe
dementia are promising. However, it is not clear that frontal lobe dementia is
a good model for non-progressive, single event brain damage. Nevertheless,
this work clearly needs expanding so that the potential benefit of pharmaco-
logical interventions is adequately assessed. Further work must also address
the extent to which improvement of performance on specific tests of plan-
ning, such as those used in studies to date, generalises to everyday problem
solving.

Retraining approaches to rehabilitation make the assumption that prac-
ticing a particular cognitive function through tasks and exercises will enable
that function to return, in a more or less normal fashion. Von Cramon, Mat-
thes-von Cramon and Mai (1991) and von Cramon and Matthes-von Cramon
(1992) describe a group based training programme described as ‘problem-
solving therapy’, which is seen as a retraining approach. Von Cramon and
colleagues note that the broad aim of problem-solving therapy is to provide
patients ‘with techniques enabling them to reduce the complexity of a multi
stage problem by breaking it down into more manageable portions. A slowed
down, controlled and step wise processing of a given problem, should replace
the unsystematic and often rash approach these patients spontaneously prefer’
(1991, p. 46). The therapy approach adopts a problem-solving framework
which draws on the work of d’Zurilla and Goldfried (1971). The specific
aims of the therapy are to enhance the patients’ ability to perform each of
the separate stages of problem-solving, through practice on tasks that are
designed to exercise the skills required for each of the separate stages. These
stages include (a) identifying and analysing problems; (b) separating informa-
tion relevant to a problem solution from unimportant and irrelevant data; (c)
recognising the relationship between different relevant items of information
and if appropriate combining them; (d) producing ideas/solutions; (e) using
different mental representations (e.g. verbal, visual, abstract patterns such as
flow charts) in order to solve a problem; and (f) monitoring solution imple-
mentation and evaluate solutions.

Exercises for working on the ability to separate information relevant to a
problem from unimportant or irrelevant data include practice at formulating
‘wanted” small ads and telegrams, where the need for only including relevant
information is at a premium. Practice at generating ideas is gained from tasks
such as completing unfinished stories, for and against discussions of current
affairs and practice brainstorming sessions. Patients are encouraged to moni-
tor solution implementation via the use of work books, and group activities
where a patient is asked to be a co-therapist during a game (e.g. Mastermind),
drawing other players’ attention to mistakes, irregularities and unnecessary
moves. Therapy runs for a period of about six weeks with an average of 25
sessions. Each group involves four to six clients who initially work independ-
ently, but as soon as possible two clients work together on an assignment,
with the division of labour being clearly explained. Finally, task orientated
groups are established in which each individual in the group takes on the
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responsibility for finding the solution to the part of a project, (e.g. organising
a visit to a museum in the city centre).

Von Cramon et al. (1991) compared a group of patients who received
problem-solving therapy (n = 20), with a group of patients who received a
control ‘Memory Therapy’ Group (n = 17). The control group allowed for the
possibility that clients might benefit from general advice and group activity,
rather than specifically from the tasks aimed at exercising executive skills.
They showed that patients who underwent problem-solving therapy showed
some improvement in tests of general intelligence and problem solving (Tower
of Hanoi) compared with controls. Von Cramon and colleagues demonstrated
some generalisation of problem-solving skills to untrained test tasks but there
was no evidence of generalisation to everyday situations. Evidence for the
latter is hard to obtain because of measurement difficulties but it is clearly
important that some evidence is obtained of generalisation to situations out-
side of formal test sessions. Von Cramon and colleagues also noted that a
small number of patients actually deteriorated on tests. They hypothesised
that this was due to an increased awareness of the complexity of problems
on the part of the patient, leading to confusion about how to respond. By
contrast, such patients had a pre-treatment propensity towards premature or
ill-considered actions, some of which would have been correct by chance.

Internal strategies

A number of interventions aimed at helping clients with attention and execu-
tive difficulties might be considered as ‘internal’ strategies. Typically this
means that the individual is using a mental routine or self-instructional tech-
nique of some sort.

Cicerone and Wood (1987) provide a good example of the use of the
self-instructional technique in a 20 year old man with a severe head injury.
He was described as functioning relatively independently, but impulsively
interrupted conversations and generally appeared not to think before he did
something. They used the Tower of London Test as a training task, asking the
client to state each move he was about to make while attempting to solve the
problem and then to state the move while he performed it. In stage two the
patient was asked to repeat the first stage except to whisper rather than speak
aloud. Finally in the third stage he was asked to ‘talk to himself’, (i.e. to think
through what he was doing). This approach was successful in improving per-
formance on the trained task, but more importantly, there was generalisation
to two other untrained tasks. In addition, with some generalisation training,
there were improvements in general social behaviour, rated by independent
raters. The main change brought about by this simple self-instructional tech-
nique was that it helped the patient to slow his approach to the task in hand
and, in effect, develop a habit of thinking through his actions rather than
responding impulsively.

Von Cramon and Matthes-von Cramon (1995) provide an example of an
internalised check list routinely applied to compensate for executive defi-
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cits. They describe GL, a 33-year-old Physician who had a traumatic brain
injury at the age of 24, resulting in bilateral frontal lobe damage. Despite
the injury, GL passed his medical exams post injury (though after several
failures). He was described as having ‘drifted’ through several jobs in neu-
rosurgery, pathology and the pharmaceutical industry. His problems were
characterised as involving a lack of overview and being dependent upon
meticulous instructions. He was unable to benefit from feedback, spending
too much time on routine activities and being unable to adapt himself to the
requirements of novel or changing situations. In the study, a protected work
trial was established in a hospital pathology lab and he was provided with
prototypical reports on autopsy. It was noted that he tended to jump to con-
clusions about diagnosis and he was therefore taught a set of rules/guidelines
for the systematic process of diagnosis. These rules were initially provided in
the form of a written checklist, which, over time, GL learned and was able to
apply without the need to refer to the checklist. GL improved his ability to
diagnose correctly and to write reports. However, there was no generalisation
to a novel planning task.

Another approach is to teach a more general strategy that can be applied
in a variety of situations. Levine et al. (2000) described the use of a Goal
Management Training (GMT) technique in two studies. Study 1 evaluated the
technique with a group of head-injured patients on paper-and-pencil tasks.
The second study described the use of this technique with one post-encepha-
litic patient seeking to improve her meal preparation abilities. The GMT
technique was derived from Duncan’s (1986) concept of ‘goal neglect’. The
principle is that patients with frontal lobe damage fail to generate goal (or
sub-goal) lists of how to solve problems (and achieve goals), and/or may fail
to monitor progress towards achieving sub- or main goals. The training has 5
stages, which are first defined for the patient, and include (1) Stop and think
what I am doing, (2) Define the main task, (3) List the steps required, (4)
Learn the steps, (5) Whilst implementing the steps, check that T am on track,
or doing what I intended to do. After each stage is introduced, illustrative
examples from the patient’s own life are used as well as mock examples. In the
first study, the GMT was applied in a single one-hour session, with testing on
several target tasks undertaken afterwards. Levine et al showed improved per-
formance on three paper and pencil tasks, but generalisation to everyday life
was not examined. Study 2 addressed the question of application of GMT in
a more practical task. Patient KF suffered from a meningo-encephalitic illness,
which resulted in some general intellectual decline, attentional, memory and
executive functioning deficits. A particular problem for KF was meal prepara-
tion, with four specific areas of difficulty; failure to assemble the necessary
ingredients, misinterpretation of written instructions, repeated checking of
instructions and sequencing/omission errors. The measure used to evaluate
the efficacy of GMT was the number of problem behaviours evident during
meal preparation tasks (as well as performance on the paper and pencil tasks
used in Study 1). GMT was applied over two sessions, and was adapted so
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that tasks relating to meal preparation and involving the various stages of
GMT were created. The results of the study were that KF showed a significant
reduction in errors in meal preparation stages over the course of the interven-
tion. Although baseline data were collected that indicated the problem with
meal preparation was clearly evident and this improved post-training, the lack
of control variable information means that spontaneous recovery cannot be
ruled out, especially given that she was only 5 months post-illness at the time
of the study. Nevertheless, the study does raise the possibility that GMT may
be a useful technique (especially considering the apparent efficacy based on
a relatively small amount of training time).

Evans (2001) describes a group approach, adapted from the von Cramon
group described above and from the Goal Management Training of Rob-
ertson (1996; See also Levine et al. 2000) described in more detail below.
The Attention and Problem Solving group is one component of a holistic
rehabilitation programme. The first few sessions of the group (which runs
twice a week for 810 weeks) primarily address attentional difficulties, and
the later sessions are used to introduce a problem-solving framework to the
clients. This framework is presented as a paper-based checklist of the stages
of problem solving. The stages are illustrated in Figure 1. An accompanying
template is also provided that can be used to proceed through the stages using
a written format, but clients are encouraged, through practice at using the
framework with the template, to internalise the framework so that in time
the use of the framework becomes more automatic. No formal evaluation of
this group has yet been undertaken, but the successful use of this framework
by one client, David, is described later.

Fasotti, Kovacs, Eling and Brouwer (2000) developed a compensatory
strategy training that they call Time Pressure Management. The aim was to
teach brain-injured patients a technique to help compensate for slow infor-
mation processing. The strategy consisted of a general self-instruction (‘Give
myself enough time to do the task’) followed by four specific steps; (1) Ask
yourself if two or more things for which there is not enough time must be
done at the same time? If yes, go to step 2, if not, do the task, (2) Make a short
plan of which things can be done before the actual task begins, (3) Make an
emergency plan describing what to do in case of overwhelming time pressure,
(4) Use the plan and emergency plan regularly, monitor performance during
the task. This simple approach is essentially focused on teaching patients to
be more planful and more consciously aware of their performance, with a
particular emphasis on helping patients to become better managers of their
environment. Fasotti et al. showed that use of the strategy helped patients
improve performance on a practice task, though once again no evidence for
generalisation to everyday life was provided.

Shallice and Burgess’s (1996) model of the problem solving processes asso-
ciated with the functioning of the supervisory attentional system highlights
the importance of the retrieval from memory of past experience. When faced
with a novel task or problem, the strategy of recalling incidents of tackling
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Goal Management (Problem Solving) Framework

What do I want to do?
What is the task?
What’s the problem?

STOP/THINK
Define/Clarify the main goal
what am I trying to achieve?

Is there really only one solution?

Yes No

Identify the possible solutions <€
» think flexibly and broadly, use past experience

Decide on your solution <

»weigh up the pro’s and cons of each solution

v

) .
Plan the steps involved
»think about the sequence and timing
wwhat strategies will I use

v

Carry out the plan,
monitor progress and adjust plan
wam I still on track? Check the mental blackboard
» is my solution working?

Overall evaluation
»was it a success, what went well, what went badly?

OLIVER ZANGWILL CENTRE FOR NEUROPSYCHOLOGICAL REHABILITATION

Fig. 1. The Goal Management Framework used to aid clients develop a systematic
approach to problem solving and goal management.
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similar problems in the past may help in the present situation. Dritschel,
Kogan, Burton, Burton and Goddard (1998) demonstrated that people with
head injury often fail to refer to previous experiences in solving practical plan-
ning tasks, such as describing how they would book a holiday, get a new job
or find a new place to live. Hewitt, Evans and Dritschel (2000) hypothesised
that if patients were given a brief training relating to the retrieval of auto-
biographical memories, they would improve in their ability to plan practical
tasks. The training took the form of an illustration of the value of recalling
specific autobiographical experiences from the past in practical problem-solv-
ing, a cue-card to prompt specific memory retrieval and practice at doing
this in order to plan how to tackle a particular task. The performance of two
groups of subjects was compared, one receiving the training and the other not.
The results showed that the training group improved significantly more than
the no-training group in terms of the number of specific memories recalled,
the number of steps and the overall effectiveness of the plan produced in
relation to a set of eight hypothetical practical demands (e.g. how would you
organise a surprise birthday party, how would you find a new house). Incor-
porating some form of training relating to retrieval of specific autobiographi-
cal memories may be helpful in a problem-solving training programme.

External strategies

The most common strategy in the rehabilitation of memory problems is to
teach the use of external aids, such as checklists, diaries or electronic organis-
ers. Such aids are also useful for people who have planning and organisational
problems. For some individuals, the process of writing things down seems
to be the critical step in that it prevents a more impulsive style of respond-
ing to situations. For others, the process of writing things down makes the
process of generating possible solutions and weighing up the pros and cons
of those solutions more manageable. For individuals with significant work-
ing memory or speed of information processing deficits, it may be difficult
to use the framework ‘in mind’, and an external written approach may be
more helpful.

Poor sequencing of tasks is a possible consequence of executive disorder
and in some cases checklists prove to be useful. The case of GL, the doctor
who improved his performance in writing pathology reports was described
above. He used a checklist approach, but was able to internalise the checklist
so that the task, even though complex, became essentially routine. Burke,
Zencius, Wesolowiski and Doubleday (1991) describe six case studies where
checklists were used in order to help clients develop and carry out plans. For
example, the case of a 38 year old man who had problems with sequencing
steps in a task, such as planing timber in the wood shop. Using a multiple
baseline across tasks procedure, it was demonstrated that introduction of
checklists improved performance, which was maintained even after the
checklists were withdrawn. This suggests that the client had learned a task
routine. However, significantly, the client was also better at a task for which
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the checklist had not been introduced. The authors concluded that he was
able to spontaneously generalise the use of a structured approach to the new
situation. What was perhaps critical was the fact that the structured checklist
approach was introduced not just for one task, but across a range of tasks in
a systematic fashion, encouraging the client to learn both specific tasks and
a general approach to new situations.

One specific form of executive deficit is an impairment in the ability to initi-
ate action. In this case, checklists may be useful, but may rely too heavily on
the patient initiating the checking of the list and following through on actions.
An aid that is more effective at prompting action is required. One such aid
that appears to have this function is NeuroPage. This system was developed
by Hersh and Treadgold (1994) and has been demonstrated to be effective
for people with memory and executive impairment (Wilson, Evans, Emslie, &
Malinek, 1997; Wilson, Emslie, Quirk, & Evans, 2000). The system utilises
radio paging technology and involves the patient wearing an alphanumeric
pager. Reminders of things to do are entered onto a central computer using
NeuroPage software. This automatically sends out the message via a modem
to a paging company, which then sends out the message to the patient’s pager,
which bleeps and delivers a text message. NeuroPage was used with Patient RP
(Evans, Emslie, & Wilson, 1998), who suffered a cerebro-vascular accident as
a result of a ruptured aneurysm. Her main problem was that she had difficulty
translating intention into action. She was also distractible and had difficulty
completing tasks. Despite adequate memory and intelligence, RP’s combina-
tion of executive and attentional deficits had a significant impact on her day to
day life. Although she could accurately say what she had to do, she had to be
prompted to do many things, such as take her medication, or water her plants.
She was highly distractible. When she did manage to set off to do a task, she
was frequently distracted by something else along the way and failed to return
to the original task. She therefore took a huge amount of time to get things
done. She also found it difficult to be organised and planful enough to cook a
family meal. A study of RP’s performance in carrying out a range of day to day
tasks, using an ABAB single case experimental design, showed that NeuroPage
was highly effective in helping RP to complete tasks she needed to do on time.
This significantly reduced the stress on her husband. Evans et al. noted that
there appeared to be two important aspects to the success of the paging system.
The first was the presentation of an external text message that appeared to be
important for RP and prompted behaviour in a way that an internal intention
to act failed to do. This is consistent with Luria’s view of the frontal lobes
being involved in the control of behaviour by inner speech. The second aspect
was the bleeping of the pager that provided an arousal boost to facilitate RP’s
initiation of tasks and help her sustain attention during the course of task com-
pletion. One issue in the use of alerting devices is the possibility that the indi-
vidual will habituate to the sound and it will lose its alerting effect. This is a
danger if alerts are being used very frequently and so highlights the importance
of managing the frequency so that it retains its alerting capacity.
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Manly, Hawkins, Evans and Robertson (2002) also examined the impact
of external alerting. Performance of patients who had suffered traumatic
brain injury on a multi-element task was tested under two conditions. The
task used, the Hotel Test, is similar in format to the Modified Six Elements
Test (Wilson et al., 1996). It involves the patient completing 6 different tasks,
including a prospective remembering task, that are presented as tasks that
might be given to an assistant hotel manager (e.g. making up bills, arranging
conference delegate cards, looking up phone numbers, sorting charity box
coins, proof reading a leaflet and pushing a button to open a door). Like the
Six Elements Test, not everything from all of the tasks can be completed in
the 15 minutes allocated. Two parallel versions were used in the two experi-
mental conditions. In one condition, an external alert (a tone on an audio
tape) was presented at random, relatively infrequent intervals. In the other
condition no tone was presented. The study used a counterbalanced, crosso-
ver design. The results showed that participants performed more effectively
during the bleeped condition, than the control condition. It was argued that
the alerting tones improved the link between a well represented goal and
current behaviour. The tones did not specifically prompt task switching, but
rather seemed to improve the ability to maintain the overall task goal actively
in mind, and hence switch tasks more flexibly.

For some people, particularly those with very severe executive impairments
or with a combination of executive and other difficulties, the provision of
external aids might not be effective and it is necessary to consider chang-
ing some aspect of their physical or social environment. Work with family,
friends and colleagues is one form of environmental modification approach.
Helping relatives and carers to understand the nature of executive difficulties
can help to minimise negative responses to problems arising from a dysexecu-
tive syndrome. For example one of the most difficult things for families to
appreciate is that an initiation difficulty is not laziness. Another is that the
person may remember some things and not others due to attentional problems
rather than not bothering to remember. Education can have an important
role in helping families both to understand, and modify their own behaviour
in relation to clients (for a case example see O’Brien, Prigatano and Pittman
1988). A combination of difficulties can sometimes result in problem behav-
iour such as aggressive or stereotyped behaviour, each of which may prevent
the client from participating in other rehabilitation activities and cause sig-
nificant disruption for family, friends and carers. In this situation, it is often
necessary to provide a highly structured environment with the opportunity
for very frequent feedback in order to help clients to shape and modify their
behaviour. The work of Alderman and colleagues (Alderman & Burgess,
1990; Alderman & Ward, 1991; Alderman & Burgess, 1994; Alderman, this
volume) illustrates the use of behaviour modification techniques, originally
developed in the context of work with people with complex patterns of neu-
robehavioural disability, which are relevant in the context of the combination
of memory and executive impairments in this client group.
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The rehabilitation interventions described here provide a range of treat-
ment options for people with various forms of executive dysfunction. How-
ever, most people referred for rehabilitation do not have just one area of
cognitive impairment. Hence for any one individual there is typically a need
for a range of interventions to be used. Furthermore, a comprehensive reha-
bilitation programme will aim to help the individual client to identify strate-
gies for compensating for, or coping with, cognitive impairments, and also
support the client in the application of those strategies in practical, personally
relevant situations. The following case example illustrates this process in the
context of a neuropsychological rehabilitation programme.

Case Example: David

At the age of 34, David suffered a cerebro-vascular accident, resulting in a
right internal capsule infarct. He was a Chemical Engineer. Following an
acute hospital admission, and then a period of inpatient rehabilitation, he
returned home some four months post-injury. He had been unable to return
to work, and had been medically retired. Eleven months post-injury David
was referred to an intensive inter-disciplinary outpatient neuropsychological
rehabilitation programme (Wilson et al., 2000). The main problems reported
included;

e mental tiredness

e (difficulty doing more than one thing at once

e difficulty sustaining his concentration (either being very easily distracted
or totally focused and locked into something)

bumping into things on the left

poor sense of the passage of time

difficulty thinking ahead or organising things

difficulty initiating things (intends to do things, but doesn’t do them)

Neuropsychological assessment revealed generally satisfactory verbal and
non-verbal reasoning and memory skills. There was some evidence of per-
sisting neglect, though only typically manifested in visually crowded and
dynamic environments. There was however evidence of very significant prob-
lems with attention, affecting tests of visual selective, divided and sustained
attention, such as those in the Test of Everyday Attention (Robertson,Ward,
Ridgeway, & Nimmo-Smith, 1994). He also demonstrated difficulties on tests
of planning and strategy application, such as the Key Search and Zoo Map
tasks in the Behavioural Assessment of the Dysexecutive Syndrome (Wilson,
Alderman, Burgess, Emslie, & Evans, 1996). On a practical test of planning
and preparing an unfamiliar meal, he completed the task, but nevertheless
showed evidence of difficulties with attention (failing to notice an item he
was searching for) and with problem solving (e.g. in response to being unable
to locate an item, and to noticing that an ingredient was not cooking fast
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enough). One of his hobbies was painting miniature military figures, which

he had enjoyed doing while listening to the radio. However, since his injury

he had found it impossible to do these two tasks at the same time, and having
become dispirited with his performance on the painting task following several
attempts, had stopped painting. He was frustrated with his situation, and
lacked confidence in himself. This also impacted on his relationship with his
wife. David’s lack of initiative and low confidence meant that the relationship
with his wife lacked reciprocity.

In conjunction David, the clinical team constructed a set of rehabilitation
programme goals. These were:

1. David will demonstrate an accurate understanding of the consequences of
his brain injury consistent with his two week detailed assessment report.

2. David will report an accurate understanding of the effect of his injury on
his relationship with his wife and have identified strategies that he could
use to manage his relationship more effectively.

3. David will demonstrate effective use of problem solving strategies in social
and functional situations as rated by himself, his wife and the clinical
team.

4. David will demonstrate effective use of attention strategies in social and
functional situations as rated by himself, his wife and the clinical team.

5. David will manage negative automatic thoughts in a range of family,
social and leisure situations and rate himself as confident in specified
situations.

6. David will plan his weekly schedule independently and complete 80% of
activities successfully and without reporting excessive fatigue.

7. David will take responsibility for household budgeting and stay within an
agreed monthly budget.

8. David will be engaged in a voluntary work trial and have a personal devel-
opment plan.

9. David will be engaged in a physical leisure activity on a twice-weekly
basis.

The goals reflect four key processes involved in neuropsychological reha-
bilitation — (1) developing insight/awareness, (2) managing mood and psy-
chological adjustment, (3) developing compensatory strategies for cognitive
impairments, (4) applying strategies in functional, ‘real life’ situations. These
processes are dependent upon each other in order to progress. As part of
his programme, David attended an Understanding Brain Injury Group, as
well as working with his Individual Programme Coordinator to develop a
personal report of his own brain injury, the consequences and the strategies
he uses to compensate for his cognitive difficulties. In David’s case, the two
main areas of cognitive impairment were attention and executive functioning.
He attended the group described earlier, and worked with a psychologist to
develop personally relevant strategies. Two approaches were taken to atten-
tional problems. One was to use specific strategies to compensate for deficits
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and the other was to train performance on specific tasks in order to reduce
the attentional load of these tasks. To compensate for difficulties with sus-
tained attention, David learned to manage his environment better, to reduce
distractions. A functional example was when having friends to visit selecting
appropriate (e.g. quiet, ambient) music. He also developed a mental routine
of checking his attention and where necessary re-focusing his attention to
the task in hand. In order to develop this routine initially he used an alarm
clock that he set for 15 minute intervals. A good example of where cognitive
and mood management strategies overlapped was when watching films. Pre-
injury one of his great pleasures was watching a film together with his wife.
However, post-injury it had become a struggle. He would find that after 20
minutes or so, he would start to find it hard to concentrate. He would then
engage in a mental battle with himself, in effect trying to ‘force himself’
to stay with the film. But this battle in itself was a distraction and made it
harder, so that he nearly always gave up watching, but felt bad. The approach
used here was to use the mental check after 15 minutes to ask himself, ‘Am I
still concentrating? If not do I want to re-focus my attention or take a break?’
He also used video recorded films more so that he could break and return to
a film if he wanted. However, what he found in general was that by giving
himself permission to take a break, he more often than not actually chose to
simply re-focus his attention. For some activities, he was aware that he was
prone to getting ‘locked into’ the task. This happened most often if playing
computer games. Here the problem seemed to be related to a dual-tasking
problem, whereby he could not monitor peripheral stimuli and hence the
passage of time effectively. In these situations he relied on using an external
alarm (on an electronic organiser).
Two of the specific situations that David identified were difficult as a result
of dual tasking problems were playing badminton and painting his miniature
figures. When playing Badminton he found it difficult to play a shot and
move to the next point in anticipation of the return shot. He also found it
difficult to play and keep track of the score. Both of these he had done with
ease before the injury. In this case it was hypothesised that the physical proc-
ess of playing a shot was now taking more cognitive resources (it was not as
automatic as it had been and required more conscious attention). The solution
here was rather straightforward. David was simply encouraged to focus on
the process of playing the shots and to practice regularly, to re-establish his
skill level in the physical task. Then as his physical performance improved,
he was able to gradually introduce the tasks of trying to think more about
anticipating shots and also keeping the score. A similar approach was taken
to returning to painting his figures. He began by doing short periods in very
quiet environments, and building up the physical skills. Then very gradually,
classical music was introduced, then music with lyrics and then talk based
radio programmes.

With regard to problem solving or goal management, there were several
areas of difficulty. Although some difficulty with planning had been identified
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in the standard assessments, there was evidence in most practical situations
that he could identify solutions to problems. However he lacked confidence in
his ability and also had major difficulties with initiation of intended actions.
David was therefore trained in the use of the goal management or problem
solving framework, which was practiced with hypothetical problems and then
personally relevant problems that arose during the course of the programme.
David reported that he found the structured approach of the framework
(which he could do mentally, rather than needing to write down) useful. It
appeared that the formality of the process helped him to develop confidence
that the solutions he derived were likely to be reasonable. He demonstrated
use of the framework in coping with problems such as losing his electronic
organiser, finding that some accommodation did not have his booking and
was full, and in planning a weekend away with his wife. To compensate
for his difficulties with task initiation, a self-instructional approach was
adopted. David used a phrase that he said to himself, which was, ‘Just Do
It!” This seemed to provide a sufficient attentional ‘kick’, that David was able
to follow through on a greatly increased number of tasks. Once again a key
issue was the role of mood factors in exacerbating the effect of the cognitive
impairment. Armed with the strategies, the tools for coping, his confidence
increased, and this in turn was a significant factor in itself in facilitating the
initiation of actions.

In conjunction with the development of strategies, David was also focused
on the functional goals, but of course as he developed confidence in the appli-
cation of strategies so he was able to apply them in a range of situations. He
commenced a voluntary work placement in a Heritage Trust. He developed a
planning system using his electronic organiser to schedule activities with more
appropriate pacing. He took on the family budgeting role. He engaged in just
one physical leisure activity per week. His increased level of confidence in
problem solving and initiation meant that he felt he was less dependent upon
his wife, which enabled him to engage in a more adult, equal relationship with
her.

In summary, David presented with relatively circumscribed deficits in
attention and executive deficits, which had a dramatic effect on his day today
functioning. In terms of Shallice and Burgess’s (1996) model of the super-
visory attentional system, David’s main impairments could be thought of
being in relation to the implementation of plans and monitoring of attention
and action. This knowledge lead to the development of strategies focused on
improving initiation (e.g. the ‘Just Do It!” strategy) and monitoring (e.g. the
mental checking routine). He had less difficulty with actual planning, though
lacked confidence in this, and then use of the problem-solving framework
seemed to be helpful in the development of his confidence in this respect. Not
all clients in rehabilitation are as successful as David. Many have even more
complex combinations of problems and less insight/awareness. Nevertheless
cases such as David’s highlight how effective the rehabilitation process can
be under the right circumstances, and the importance of the integrated mood
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and cognitive management approaches in a context of practical, functional
and personally relevant activities.

Summary and Conclusions

Dysexecutive problems represent a major challenge for rehabilitation, and yet
have received rather little attention, at least in the rehabilitation literature.
A comprehensive tool-kit of techniques for such problems does not yet exist.
This must be in part due to the lack of theoretical consistency with regard
to the nature of executive functions and the problems that form the dysex-
ecutive syndrome. Theoretical developments, partly driven by localisation
evidence from functional imaging studies. are heading towards fractionation
of concepts such as the Supervisory Attentional System or the Central Execu-
tive. A fractionated system means that specific problems may occur in isola-
tion and that sophisticated rehabilitation should be able to target impaired
systems. Whether such systems can be ‘restored or retrained’ remains to be
addressed further, with pharmacological treatments and stem cell implanta-
tion techniques offering some hope for the future. There is some evidence that
re-training approaches focused on teaching people problem-solving skills can
be effective and have practical benefits. Furthermore, evidence is accumulat-
ing slowly that a range of specific compensatory techniques can be effective.
Some techniques or strategies might be described as impairment-focused and
general (e.g. NeuroPage for alerting, or self-instructional training for reducing
impulsivity), where others are highly specific to a particular functional task or
situation (e.g. the use of a checklist for task completion). For most individu-
als some combination of both approaches may be beneficial, though insight
levels may be a major factor in deciding what approach to use. For those with
poor (treatment-resistant) insight, who will have difficulties spontaneously
using general strategies, then task specific approaches are likely to be more
effective, though of course severe insight difficulties will make even these
approaches problematic. It seems likely that these techniques will be most
effective when applied in the context of a comprehensive, inter-disciplinary
neuropsychological rehabilitation programme.
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Introduction

Memory difficulties are one of the commonest cognitive problems arising
from injury to the brain and, consequently, form a large part of cognitive
rehabilitation. Unlike the study of memory itself, or the interest shown in
memory performance, there has been until quite recently, little scientific
enquiry into the remediation or amelioration of memory problems after
brain injury. Neither has there been much effort until the past few years
in relating theory to the practical experiences of memory impaired people
or vice versa. Although considerate effort has gone into pharmacological
research in the attempt to find a drug to improve or halt memory decline, this
is beyond the scope of this chapter. The interested reader is referred to Cur-
ran and Weingartner (2002) This chapter highlights successful approaches
to memory rehabilitation that have developed over the past two decades, it
discusses guidelines that have been established in memory rehabilitation as a
result of theoretical investigations of amnesia. Reference is made to the role of
theory in those cases where theory has influenced the clinical management of
memory problems. The four major approaches within memory rehabilitation
involve (1) environmental adaptations, (2) new technology, (3) new learn-
ing, and (4) holistic approaches incorporating emotional, social, behavioural
and cognitive aspects of memory deficits. A discussion of these approaches
is provided together with an example of a young man receiving a holistic
programme for his memory difficulties.
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Theoretical Influences on Memory Rehabilitation

It is probably true to say that the main theoretical influences on neuropsy-
chology and neuropsychological rehabilitation have come from (a) the study
of neuropsychology itself; (b) cognitive (neuro)psychology, which provides
us with theoretical models to help explain phenomena and predict patterns
of behaviour; and (c) behavioural psychology, which has provided us with a
number of intervention strategies that can be modified or adapted for use with
people with brain injury (see Wilson, 1999 for further discussion).

Behavioural psychology has also provided strategies to help us assess eve-
ryday manifestations of neuropsychological impairments, analyse problems
and evaluate the efficacy of treatments. One branch of behavioural psychol-
ogy in particular, learning theory, has been important in helping neuropsy-
chologists improve learning in people with brain injury (Baddeley & Wilson,
1994).

There are, of course, numerous other sources that have affected the devel-
opment of neuropsychology and neuropsychological rehabilitation. These
include neurology, psychiatry, gerontology, occupational therapy, linguistics,
ergonomics, information technology and others. All of them serve to empha-
sise the fact that neuropsychology and neuropsychological rehabilitation are
areas requiring a broad theoretical base — or, perhaps one should say, several
theoretical bases (Wilson, 1997)

It is apt, I think, to point out there that it is simply not sufficient for cog-
nitive psychologists to suggest that neuropsychological rehabilitation should
be driven by theories solely from their own subdiscipline. The danger of fol-
lowing one model or theoretical approach too closely, without considering
other possible influential sources, is that we might become too confined and
constrained. (Wilson, 2002). Take, for example, the concomitant difficulties
that are often associated with memory impairment such as anxiety, fear and
depression. These problems need to be addressed as part of memory rehabili-
tation (see Chapter 7 in this volume). Here models of emotion, such as Beck’s
influential model of emotional disorders (Beck, 1976; 1996) are playing an
increasingly important role in the rehabilitation of people with memory dis-
orders. Prigatano (2000) believes that dealing with the emotional effects of
brain injury is essential to rehabilitation success. Social factors and individual
personality need to be taken into account when designing rehabilitation. Pre-
and post morbid life styles will also be influential in determining the nature
of treatment.

It is not always clear to what extent the problems are cognitive or emo-
tional in origin. Howieson and Lezak (1995) for example, describe a patient
who was referred for help because he ‘forgot’ to go to bed at night. Those
responsible for the referral saw the patient’s difficulties as being connected
with memory failure when in fact the nocturnal activity and agitation were
emotional in origin. In contrast, relatives of a patient with amnesia follow-
ing head injury may believe that memory failure is due to emotional trauma
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caused by the accident. The main point here is that rehabilitation needs to
draw on a number of theoretical fields and models to deal with the wide
ranging and complex problems faced by survivors of brain injury (Wilson,
2002).

Ways of Understanding Memory

Although there are several models of memory functioning and not all are
uniformly accepted, the following is taken primarily from three influential
models of memory namely the Working Memory Model (Baddeley & Hitch,
1974), the systems model of long term memory and associated brain struc-
tures (Squire & Knowlton, 1995) and the model of Markowitsch (1998).

Length of storage

The Working Memory model of Baddeley and Hitch (1974) subdivides mem-
ory into three main types depending both on time-based and conceptual dif-
ferences. The first system, sensory memory, is a brief and rather literal trace
that results from a visual, auditory or other sensory event, probably lasting
no longer than a quarter of a second. This is the system we use to make sense
of moving pictures (visual sensory memory) or language (auditory sensory
memory). Most people with damage to this system would present with per-
ceptual or language disorders and we would not normally think of them as
having memory problems.

The second system, working memory, is considered to have two main com-
ponents or functions. The first of these is short-term or immediate memory and
lasts for several seconds. This period of time can be extended to several min-
utes if the person is rehearsing or concentrating on the particular information.
Unlike sensory memory, information in working memory has already under-
gone substantial cognitive analysis, so it is typically represented in meaningful
chunks such as words or numbers. We use this system when looking up a new
telephone number and holding on to it long enough to dial.

The second component of working memory is a central executive that can
be conceived of as an organiser, controller or allocator of resources. This
component enables us to both to drive a car and talk to our passenger at the
same time. Sufficient resources are allocated to each of these tasks, and if a
demanding or unusual situation occurs on the road we stop talking while all
our resources are required to deal with the unexpected situation.

The third system in the Baddeley and Hitch (1974) model is long-term
memory, which encodes information in a reasonably robust form and can
last for decades. Although there are differences in memory for things that
happened 10 minutes ago and things that happened 10 years ago, the differ-
ences are less clear-cut than those between the sensory (quarter of a second)
and immediate (few seconds) memory systems. All the systems described so
far are connected with retrospective memory, that is remembering informa-
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tion or events that have already occurred. Frequently, however, we want to
remember to do something in the future, such as take our medicine, water
the plants, or make a telephone call. The system activated for remembering
to do something is known as prospective memory. It is significant that many
of the complaints of memory impaired people refer to failures in prospective
memory.

Type of information to be remembered

In 1972 Tulving (1972) produced an influential paper distinguishing two
types of memory: semantic and episodic. Semantic memory is memory for
our knowledge about the world, for example, remembering that Brussels is
the capital of Belgium, or that a squirrel has a bushy tail. Semantic memory is
also concerned with our knowledge of social customs, the meanings of words,
the colours and textures of objects, and how things smell. Most memory
impaired patients do not forget this kind of information, although they may
have difficulty adding to their store of semantic knowledge. Amnesic patients
are often unable, for example, to learn new words that enter the vocabulary
after their neurological insult.

Episodic memory, on the other hand, represents what most of us would
think of as memory in that it refers to a specific episode that has been expe-
rienced and can be recalled. Thus, remembering what television programme
you watched last night, when you last had your hair cut or what you read
a few minutes ago, are all examples of episodic memory. This system is fre-
quently damaged in people with organic memory impairment and episodic
memory deficits are perhaps the most noticeable characteristic of the amnesic
syndrome.

A third system that operates differently from either semantic or episodic
memory is procedural memory, the system used for learning skills such as
swimming or typing. People get better with practice and can demonstrate the
skill even though they may not remember how they learned to ride swim or
type. JC, a young amnesic patient of mine, successfully learned to type even
though he had no conscious recollection of learning. In his words, ‘Practical
skills developed without me being aware of how this came about. I could do
things without being able to explain how.” Procedural memory is typically
normal or nearly normal in amnesic patients.

The stages involved in remembering
Typically there are three stages involved in remembering: encoding, storage,
and retrieval. Encoding refers to the registration stage, or getting the infor-
mation into memory. Storage refers to the maintenance of information in the
memory store, and retrieval refers to the stage of extracting or recalling the
information when it is required. After a neurological insult to the brain, each
of these stages can be affected.

Suggestions as to how to improve encoding, storage and retrieval
include:
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Simplifying the information you give to a memory impaired person.

Reducing the amount of information supplied at any one time.

Ensuring there is minimal distraction.

Making sure the information is understood — by asking the person to

repeat it in his/her own words.

e Encouraging the person to link or associate information with material that
is already known.

e Trying to ensure processing at a deeper level — by encouraging the person
to ask questions.

e Using the ‘little and often’ rule i.e. it is better to work for a few minutes
several times a day or during a session than to work for the same amount
of time in one chunk.

* Making sure learning occurs in different contexts to avoid context specifi-

city and enhance generalisation.

Recall and recognition

Recall and recognition are two of the main ways we remember information.
Recall involves actively finding the information to be remembered. In some
situations, however, we do not need to recall the information but to recognise
it. Most of us at some time have been unable to tell someone how to find a
particular street, but can nevertheless take ourselves there with no trouble.
Most memory impaired people find recall harder than recognition, although
both systems are usually affected. Some people might have difficulty with
both verbal and visual information while others might have problems in only
one of these modalities.

Explicit and implicit memory

In many situations we need to consciously recall information we have
received. For example, if I asked someone where they spent last Christmas,
and they could tell me, they would be using explicit memory, i.e. consciously
recalling the desired information. If, on the other hand, I asked someone when
and where they learned to swim, and the steps by which they gained expertise,
they would probably find this difficult. They could demonstrate how to swim,
that is they could have implicit memory of this skill, they would remember
how to do it even if they were unable to explain it with any great ease or
remember when and how they learned the skill. Like procedural memory,
implicit memory is usually intact or relatively intact in people with organic
memory impairment.

Retrograde and anterograde memory

One of the questions frequently asked by relatives of memory impaired people
is, “‘Why can s/he remember what happened several years ago, but not what
happened yesterday?’ The short answer is that old memories are stored differ-
ently in the brain from new memories. Although information acquired before
a neurological insult may be forgotten, this is usually for a specific time period
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ranging from a few minutes for some head-injured people to several decades
for some people with Korsakoff’s syndrome or herpes simplex encephalitis.
Memory loss dating from before the insult is known as retrograde amnesia
(RA). RA is usually less of a problem and less handicapping for the memory
impaired person than anterograde amnesia, which refers to memory difficul-
ties dating from the time of the neurological insult (although see Kapur, 1993,
for a review of RA).

It should be noted here that these are not mutually exclusive systems.
Instead they are simply different ways of considering the breakdown of mem-
ory. For example, procedural memory is a subcategory of implicit memory;
explicit memory covers both episodic and semantic memory and anterograde
amnesia represents an impairment in the ability to add to semantic memory
as well as an impairment in episodic memory. Thus competing terms are often
used for similar concepts.

Strategies for Memory Rehabilitation

Environmental adaptations

The most that we might be able to do for a patient with widespread cogni-
tive impairments is change or adapt the environment in some way in order to
reduce the load on the patient’s memory. An example of this is given by Harris
(1980)when he describes a geriatric unit in the USA with a high rate of incon-
tinence until somebody painted all the lavatory doors a distinctive colour. The
rate of incontinence decreased, presumably because more people could remem-
ber that the lavatories were behind the distinctly coloured doors.

Similar approaches can be used in a variety of settings. Signposts, for
example, can be placed strategically around the hospital or home. Doors
can be labelled so that patients know which is the dining room, which is the
bedroom and so forth. The patient’s bed itself can be labelled. As well as pro-
viding signposts and labels, therapists should make sure that (a) the printing
is large enough to be legible to those with failing eyesight, (b) the labels/signs
are placed in prominent positions, (c) the labels are discriminable against their
backgrounds, and (d) the terminology used is familiar to the patient. Further
examples of environmental adaptation can be found in Wilson (1995) and
Wilson and Evans (2000).

Compensating for memory deficits

Compensation is one of the major tools for enabling people with brain injury
to cope in everyday life. Wilson and Watson (1996) described a framework
for understanding compensatory behaviour in people with organic memory
impairment. Wilson (2000) went on to use this framework to consider com-
pensation for other cognitive deficits. The framework was developed from
one proposed by Bickman and Dixon (1992) and further modified by Dixon
and Bickman (1999). The framework distinguishes four steps in the evolu-
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tion of compensatory behaviour, namely origins, mechanisms, forms and
consequences.

The origins of compensatory behaviour take place when there is either
(1) a decrease in a given skill without an accompanying decrease in environ-
mental demands, or (2) an increase in environmental demands without an
accompanying increase in the skills required for successful performance.

Mechanisms are ways in which a match between everyday demands and
skill deficits is achieved. One way is to offset the mismatch by an increase in
time and effort; a second way is to use a substitute skill; and a third way is
to adapt or adjust to the new situation by relaxing the criteria of success or
by changing expectations.

Forms of compensatory behaviour refer to the manner and extent to which
compensatory behaviour differs from the behaviour of a normal person in a
similar situation. These forms may involve the same behaviour a normal per-
son would use with more time and effort expended; or they may involve sub-
stitute skills and these may be ones normal people use but only infrequently;
or they may be entirely new behaviours not used by the general population.
Consequences of compensatory behaviour may be functional and adaptive,
and reduce the mismatch between environmental demand and skill, or they
may be maladaptive and fail to reduce the mismatch.

Wilson and Watson (1996) considered how Bickman and Dixon’s frame-
work might apply to people with memory impairments. Although much of
the framework was useful it was insufficient to account for all the successes
and failures in learning to compensate demonstrated by people with organic
memory impairment. For example, Bickman and Dixon (1992) consider
severity of impairment affects the extent to which compensation occurs and
suggest compensatory behaviour follows a U-shaped curve whereby people
with very mild or very severe deficits will not compensate whereas those with
moderate deficits will. They provide examples of normal elderly adults who
compensate better than young adults who do not need to compensate, and
Alzheimer patients who do not have the wherewithal to compensate. Wilson
and Watson (1996) regarded this as only partially true and cite the example
of severely amnesic people who can compensate despite very severe problems
provided they have few additional cognitive deficits.

Two recent studies consider factors that predict good use of compensations
(Evans, Wilson, Needham, & Brentnall, in press; Wilson & Watson, 1996).
The main predictors appear to be age (younger people compensate better),
severity of impairment (very severely impaired people compensate less well),
specificity of deficit (those with specific memory problems compensate better
than those with more widespread cognitive impairments) and premorbid use of
strategies (those using compensation aids pre-morbidly appear to do better).

External aids and new technology
Most people without memory impairments make frequent use of external
aids. A follow-up study of 45 memory impaired people (Wilson, 1991b)
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showed more aids are likely to be used 5-10 years after the end of formal
rehabilitation than during rehabilitation. A recent study (Evans et al., in
press) interviewed 101 brain injured people and their families to find out
what strategies were used to compensate for memory impairments and how
effective were the compensations. The variables that best predicted use of
memory aids were current age, time since injury, the number of aids used
premorbidly and good attentional skills.

Few people in the Wilson (1991a) and the Evans et al. (in press) studies
were using technological aids such as electronic organisers despite increas-
ing use of technology in society as a whole. Nevertheless the growth in
technology has benefited memory rehabilitation in several ways and this
benefit is likely to increase in the future. ‘Smart’ houses, for example, employ
computers and videos to monitor and control the living environments of
people with dementia. The aim of people developing and using this tech-
nology is to increase independence and activity and to improve the quality
of life for confused elderly people. If successful for this population, there
is no reason why ‘smart’ houses cannot be adopted for other people with
cognitive impairments.

Two ‘smart’ houses are up and running in Norway (Graeme Slaven,
personal communication) addressing problems such as falls, disorientation,
inadequate meals, poor hygiene, emergencies and limited home management.
With the rapid development of technology, it is possible that ‘smart” houses
will become more important in the next decade or so, and would seem a fruit-
ful area for psychologists, engineers, architects and computer programmers
to join forces to design and evaluate new environments. Another recent and
exciting tool in memory rehabilitation is NeuroPage®, developed for use with
brain injured memory impaired people. NeuroPage® is a simple and portable
paging system designed in California by the engineer father of a head injured
son working together with a neuropsychologist (Hersch & Treadgold, 1994)
NeuroPage® uses a computer linked by modem and telephone to a paging
company. The scheduling of reminders or cues for each individual is entered
into the computer and, from then on, no further human interfacing is neces-
sary. On the appropriate day and time NeuroPage® automatically transmits
the reminder information to the paging company who transmits the message
to the individual’s pager.

The system avoids most of the problems faced by memory impaired peo-
ple when they try to use a compensatory aid or strategy. Employing aids or
strategies involves memory, so the very people who need them most have
the greatest difficulty using them. They forget to use them, may be unable to
program them, may use them unsystematically and may be embarrassed by
them. In contrast, NeuroPage® can be controlled by one rather large button,
easy to press even for those with motor difficulties. It is highly portable, it
has an audible or vibratory alarm depending on the preference of the user, it
has an accompanying explanatory message and is, to many people’s minds,
prestigious.
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In a pilot study (Wilson, Evans, Emslie, & Malinek, 1997), NeuroPage®
was evaluated with 15 brain injured people whose memory difficulties fol-
lowed head injury, stroke or tumour. Using an ABA design whereby the first
A phase was the baseline period, B the treatment and the second A phase the
post-treatment baseline, we demonstrated that all 15 participants benefited
significantly from NeuroPage®. The average number of problems tackled for
the group as a whole was 3.86 with a range of 1-7 and a mode of 4. Typi-
cal reminders included ‘take your medication’, ‘feed the dog/cat’, ‘pack your
things for college/work’, and ‘check your diary’.

For the group as a whole, the mean percentage success for completing tasks
in the first baseline period was 37.08, while in the treatment phase this rose
to 85.56. Using an Odds Ratio Test (Everitt, 1995), which takes into account
different underlying success rates for each target and calculates an average
improvement factor, it was found that each participant showed a significant
improvement. There were, however, wide individual differences, with some
subjects changing from 0% success in the baseline period to over 90% success
in the treatment period through to those with more modest changes such as
6.67% in the baseline stage to 22.93% in the treatment stage.

There were also wide variations between subjects in the post-treatment
baseline phase. The mean success of the group as a whole was 74.46%, i.e.
better than in the first baseline phase. The Odds Ratio Test indicated that
11 of the 15 participants were significantly better than in the baseline phase
and 4 were not. The implications here are that some participants ‘learn’ to
do what is expected during treatment, i.e. they learn to take their medication,
feed the dog and pack their school bag, while other people will always require
reminders to carry out tasks.

Two single case studies with NeuroPage® showed how the system can
enhance independence in people with memory and/or planning problems
(Evans, Emslie, & Wilson, 1998; Wilson, Emslie, Quirk, & Evans, 1999).
Finally, a recently completed study of 143 people using a randomised control
crossover design replicated the findings of the pilot study and showed that
NeuroPage® significantly reduces the everyday problems of brain injured peo-
ple with memory and planning difficulties (Wilson, Emslie, Quirk, & Evans,
2001).

In addition to NeuroPage®, recent work with pocket-computer memory
aids shows that it is possible for people with memory deficits to learn to
use two different types of pocket-computer (a touchscreen and a keyboard
machine). There were individual preferences for one or other machine
although high users tended to prefer the keyboard pocket-computer, while
less frequent users made more entries with the touchscreen pocket-computer.
The authors felt this demonstrated the need for rehabilitation staff to distin-
guish ability to use a machine from willingness to use a machine (Wright et
al., 2001).

For further discussion of the use of computers and other technological
equipment in memory rehabilitation, the reader is referred to Glisky (1995)
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and Kapur (1995). External aids appear to work through capitalising on
residual episodic memory unlike errorless learning described below which is
probably more dependent on implicit memory.

New learning

Useful as external aids new technology and environmental adaptations may
be, they are rarely sufficient on their own. Memory impaired people need to
learn some new information on some occasions. People’s names, for example,
can be written down in a notebook but in normal social interaction we need
to greet people by name (at least every now and again). Referring to a note-
book to retrieve the name would impair natural communication. Although
learning names is difficult for many people and particularly so for those with
organic memory impairment, a number of studies have shown that it is pos-
sible to teach names to amnesic people using strategies to improve learning.
Wilson (1987) evaluated the strategy of visual imagery to teach names and
demonstrated that it is virtually always superior to rote repetition. Thoene
and Glisky (1995) also found that visual imagery was superior to other meth-
ods for teaching people’s names to amnesic patients. More recently, Clare,
Wilson, Breen, and Hodges (1999) were able to teach a 74-year-old man in
the early stages of Alzheimer’s disease the names of his colleagues at a social
club. A combination of strategies was used including finding a distinctive
feature of the face together with backward chaining and expanding rehearsal.
A follow up study showed that much of this information was maintained two
years after the end of treatment (Clare, Wilson, Carter, Hodges, & Adams,
2001).

Another principle, from experimental investigations into memory that
can help brain injured people to learn more efficiently, is the principle of
distributed practice. If learning trials are spaced or distributed, this leads to
faster learning than massed practice whereby the same amount of information
or practice is presented in one chunk (Baddeley & Longman, 1978; Lorge,
1930). In similar vein, Landauer and Bjork (1978) found that learning was
improved if the information to be retained was tested over gradually increas-
ing intervals. Such expanded rehearsal (otherwise known as spaced retrieval)
is now a widely used procedure in helping people with memory and learning
difficulties (see Camp, 2001,for a fuller discussion).

Some strategies from the field of study techniques (e.g Robinson, 1970)
and learning disability (e.g.Yule & Carr, 1987), have been applied in neu-
ropsychological rehabilitation (Wilson, 1991a) and work continues in ways
to improve learning. One series of potentially important studies in recent
years has involved errorless learning.

Errorless learning has for many years been used to teach new skills to peo-
ple with learning disabilities (Cullen, 1976; Jones & Eayrs, 1992; Sidman &
Stoddard, 1967) but until quite recently the principle has not been employed
to any great extent with neurologically impaired adults. As the name implies,
errorless learning involves learning without errors or mistakes. Most people
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can learn or benefit from their errors because they remember their mistakes
and, therefore, avoid making the same mistake repeatedly.

People without episodic memory, however, cannot remember their mis-
takes so fail to correct them. Furthermore, the very fact of engaging in a
behaviour may strengthen or reinforce that behaviour. Consequently, for
someone with a severe memory impairment, it makes sense to ensure that any
behaviour which is going to be reinforced is correct rather than incorrect.

Work on errorless learning in memory impaired adults was not only influ-
enced by the earlier studies from the field of learning disability, but also by
studies of implicit learning from the field of cognitive neuropsychology. There
have been numerous studies showing that amnesic patients can learn some
things normally or nearly normally even though they may have no conscious
recollection of learning anything at all (Baddeley, 1990; Brooks & Baddeley,
19765 Graf & Schacter, 1985; Glisky & Schacter, 1987, 1989). Glisky and
Schacter (1987, 1989) tried to use the implicit learning abilities of amnesic
subjects to teach them computer technology. Although some success was
achieved, this was at the expense of considerable time and effort. This and
other attempts to build on the relatively intact skills of memory impaired
people has, on the whole, been disappointing. One reason for failures and
anomalies could be that implicit learning is poor at eliminating errors. Error
elimination is a function of explicit not implicit memory. Consequently, if
subjects are forced to rely on implicit memory (as amnesic subjects are), trial-
and-error learning becomes a slow and laborious process.

Baddeley and Wilson (1994) published the first study demonstrating that
amnesic patients learn better when they are prevented from making mistakes
during the learning process. This was a theoretical study in which a stem
completion task was used to teach severely memory impaired patients lists of
words. Each of the 16 amnesic patients in the study showed better learning
when they were prevented from making mistakes (i.e., prevented from guess-
ing) than when they were forced to guess (i.e., forced to make mistakes). Since
then, several single case studies have been carried out with memory impaired
patients comparing errorful and errorless learning for teaching practical, eve-
ryday, information (Wilson, Baddeley, Evans, & Shiel, 1994). In the majority
of cases, errorless learning proved to be superior to trial-and-error learning.
Squires, Hunkin, and Parkin (1996) Wilson and Evans (1996) and Evans et
al. (2000) report further studies.

Results from recent work (Evans et al., 2000) involving ten errorless learn-
ing experiments, suggest that tasks and situations which depend on implicit
memory (such as stem completion tasks or retrieving a name from a first
letter cue) are more likely to benefit from errorless learning methods than
tasks which require explicit recall of new situations. Nevertheless, Wilson
et al. (1994) demonstrated new explicit learning in a memory impaired head
injured patient. Clare et al. (1999) also demonstrated explicit learning in a
man with Alzheimer’s disease. The Evans et al.(2000) studies found that the
more severely amnesic patients benefited to a greater extent from errorless
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learning methods than those who are less severely impaired, although this
may only apply when the interval between learning and recall is relatively
short. One of the implications from this finding is that errorless learning
should be combined with expanding rehearsal to enhance its effectiveness.
Recent work in Cambridge suggests that errorless learning works primarily by
capitalising on implicit memory rather than strengthening impaired episodic
memory.

Holistic Approaches to Memory Rehabilitation

Wilson (1997) suggests there are currently four main approaches to cognitive
rehabilitation, namely cognitive retraining through exercises or stimulation;
strategies derived from theoretical models from cognitive neuropsychology;
strategies derived from a combination of methodologies and techniques par-
ticularly neuropsychology, cognitive psychology and behavioural psychology;
and holistic approaches that address cognitive, social and emotional sequelae
of brain injury. Although each of these approaches has strengths and weak-
nesses, the holistic approach might be the best in terms of improving inde-
pendence, employability and quality of life for people with non-progressive
brain damage (Cope, 1994; Mehlbye & Larsen, 1994; Prigatano et al., 1994;
Rattok et al., 1992).

Holistic programmes offer both group and individual therapy to increase
the brain injured person’s understanding of his or her problems, to improve
insight, to help develop compensatory strategies for cognitive deficits and
to consider work or other meaningful activities the brain injured person can
engage in. It is important to address emotional issues because people with
cognitive deficits become more distressed as they become more aware of their
difficulties. Thus distress can interfere with new learning and adjustment just
as it does for people without brain damage.

An example of a holistic rehabilitation programme for a man with cog-
nitive, social and emotional difficulties is provided by Wilson, Evans and
Williams (in press). They describe Carl, a young man who sustained a severe
head injury in a road traffic accident when he was 21 years of age. He was
in coma for 4 months and in Post Traumatic Amnesia for 2-3 months. Of
average intellectual ability, Carl had some deficits of attention and fluency.
He had a retrograde amnesia of several years and could remember little of
his earlier life except that he was a fan of Manchester United Football Club.
Despite a good immediate memory, his anterograde memory was poor, he
forgot conversations, could not remember what he had been doing or was
about to do. He became socially withdrawn, refused to go out because he
could not remember what he had said or what others had said to him. He
also became obsessive about checking things, for example, whether he had
locked the door and whether he had his wallet, keys and mobile telephone
with him.
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During his rehabilitation programme Carl received individual and group
therapy to deal with his varied problems. He attended the ‘Understanding
Brain Injury’ group to improve insight into his strengths and weaknesses.
This group meets daily, has an educational focus that teaches people about
the brain and the consequences of brain injury. Clients are encouraged to take
notes, learn from the handouts provided, review their progress and develop
and share understanding of their own injuries. In the Memory Group, Carl
was encouraged to use a filofax for daily planning, a voice organiser to record
conversations and an electronic organiser to alert him (by means of an alarm
and message printed on the screen) to carry out activities such as telephon-
ing a friend or taking exercise. He also attended a group for Stress Manage-
ment. Here Carl was taught (a) breathing exercises and (b) how to identify
hierarchies to work through to enable him to participate in social occasions,
community activities and physical exercise.

In the Attention Group, he was helped to attend more efficiently and to
‘burn-in’ images so that he would not need to check and re-check. He also
received vocational counselling, individual psychological support and indi-
vidual memory sessions to back up the group sessions.

After 4 months in the rehabilitation programme, Carl started on a college
course, he was socialising with friends and going to clubs or pubs 2-3 times
a week, he was independent in the local and wider community, his checking
and tidying rituals were considerably reduced and he expressed greater con-
fidence in himself in the use of strategies to manage his memory and engage
in activities. Carl commented ‘T have got my life back’.

Summary and Conclusions

Memory should be regarded as a multifunctional cognitive system that can
be understood in a number of ways. We can consider the length of time
information is stored, the type of information stored, the stages involved in
remembering, whether information is recalled or recognised, whether implicit
or explicit information is required, or whether memories date from before or
after the neurological insult.

Most memory impaired people have difficulty learning and remembering
new information; they have a normal, or nearly normal, immediate memory
span, but have problems remembering after a delay or distraction, and they
usually have a period of retrograde amnesia that may range from minutes to
decades.

Although restoration of memory functioning is unlikely to occur in the
majority of people whose memory impairments follow neurological insult,
there is, nevertheless, much that can be done to reduce the impact of disabling
and handicapping memory problems and foster understanding of the issues
involved. These include: dealing with emotional sequelae such as anxiety and
depression, which are often associated with organic memory impairment;



84 NEUROPSYCHOLOGICAL REHABILITATION

environmental modifications that can enable very severely impaired people to
cope in their daily lives despite lack of adequate memory functioning; teach-
ing people how to use external memory aids to help them compensate for
their memory difficulties; and the employment of errorless learning principles
to improve the learning ability of memory impaired people.
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Language functions are mediated by the left cerebral hemisphere in the major-
ity of right- and left-handed individuals (Benson & Ardila, 1996). Individuals
with neurologic disorders, such as stroke, trauma, tumor, and degenerative
conditions, that damage left cortical and subcortical regions may incur
verbal and written language impairments. Aphasia is an impairment in the
comprehension and production of verbal language caused by acquired brain
damage (Damasio, 1992). The language disturbance may affect grammatical
(word order and word endings), lexical (word selection), semantic (word
meaning), and phonological (speech sounds) aspects of language. Acquired
alexia and agraphia are impairments of reading and writing that frequently
co-occur with aphasia, as orthographic functions, which draw upon some of
the same symbolic language mechanisms used in verbal language, are medi-
ated by the left hemisphere as well. The right cerebral hemisphere contrib-
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utes to additional aspects of communication abilities, including processing
of discourse, figurative language (e.g., idioms, humor), and prosody (Myers,
1999). Therefore right hemisphere damage can lead to subtle impairments of
communication as well.

Rehabilitation specialists, including speech-language pathologists and neu-
ropsychologists, concern themselves with the treatment of language and com-
munication difficulties encountered by individuals with aphasia and related
communication disorders. In this chapter, we will restrict our discussion to the
impairments of verbal language typically observed in individuals with left hem-
isphere damage. In the first section, we will describe theoretical approaches to
the classification and interpretation of language disorders. We will then pro-
vide an overview of the rehabilitation approaches used to address impairments
of verbal language functions, restrictions to communication activities posed by
the language impairments, and environmental facilitators or barriers to com-
munication, an orientation consistent with the Classification of Functioning,
Disability, and Health (World Health Organization, 2001).

Theoretical Approaches to Language Disorders

Researchers have devised a number of approaches to classification and inter-
pretation of the language impairments that arise following brain damage. The
earliest neurologic syndrome approaches utilized a brain ablation paradigm
to correlate behavioral impairment with specific anatomical brain regions.
This approach eventually gave way to cognitive neuropsychological theo-
ries which elaborated on the structures and processes involved in language
processing. More recently, researchers have described distributed neural net-
work models for analysis of language and aphasia. The approaches provide
different contributions to our understanding of aphasia and have implications
for clinical approaches to language assessment and treatment.

Syndrome Classifications for Language Disorders

Broca in the 1860s is usually credited with recognizing that loss of spoken
language is associated with lesions of the left inferior frontal cortex. Wernicke
and Lichtheim (cited in Caplan, 1993) later extended notions of language
impairment and developed a model in which ‘centers’ for different auditory,
motor, and conceptual components of language processing are localized and
interconnected in the left hemisphere. On the basis of their model, they dis-
tinguished different syndromes of aphasia that may occur following brain
damage. A number of aphasia syndrome classification schemes have been
proposed since that time (Benson & Ardila, 1996). Although each system
incorporates somewhat different terminology, the patterns of language break-
down are similar to those originally described by Wernicke and Lichtheim.
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Table 1. Aphasia Syndromes (+ intact; — impaired).

Auditory
Aphasia Syndrome Fluency Repetition Comprehension ~ Naming
Broca’s nonfluent - +% -
Transcortical Motor nonfluent + +% —/+
Global nonfluent - - -
Mixed Transcortical nonfluent + - -
Wernicke’s fluent - - -
Transcortical Sensory  fluent + - ~/+
Conduction fluent - +% -
Anomic fluent + + -

*may have difficulty understanding grammatically complex sentences

To classify the aphasias, we must consider language functioning in four
key areas: auditory comprehension, repetition, fluency of verbal expression,
and confrontation naming (Table 1). Aphasia assessment batteries (e.g., Bos-
ton Diagnostic Aphasia Examination, Goodglass, Kaplan, & Barresi, 2001;
Western Aphasia Battery, Kertesz, 1982) typically include subtests to evaluate
language functions across these four language domains. Additional assess-
ment tools are available to assess functioning for specific language processes
such as confrontation naming (e.g., Boston Naming Test, Kaplan, Goodglass,
& Weintraub, 2001) or auditory comprehension (e.g., Revised Token Test,
McNeil, & Prescott, 1978).

Fluency of verbal expression warrants specific description as this dimen-
sion of language processing often poses a challenge in clinical aphasiology.
Fluency in this context refers to the ease with which an individual produces
fully elaborated conversational sentences, in distinct contrast to verbal flu-
ency for single words as measured in a controlled oral word association test
(Borkowski, Benton, & Spreen, 1967). At least five different aspects of ver-
bal expression contribute to verbal fluency (Greenwald, Nadeau, & Rothi,
2000). Amount of verbal output, grammatical, articulatory, and prosodic
integrity of the utterances, and ability to initiate and elaborate utterances
all coalesce to provide fluent verbal expression. A serious disturbance of any
one or more of these aspects of verbal expression may render the clinical
impression of nonfluent verbal production. Fluent verbal expression, while
adequate in overall amount as well as articulatory and prosodic flow of
utterances, can be undermined in the accuracy of the lexical, phonologi-
cal, and grammatical content of utterances such that verbal expression is
unclear and difficult to understand. In general, nonfluent aphasias occur
as a consequence of lesions affecting left pre-rolandic regions, and fluent
aphasias occur following lesions involving left post-rolandic structures and
sparing pre-rolandic regions.
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Nonfluent Aphasias

Four general patterns of nonfluent aphasia can be observed. In individuals
with Broca’s aphasia, both verbal expression and repetition are nonfluent
and agrammatic due to omissions of grammatical words (e.g., auxiliaries,
articles) and word endings (e.g., plurals, verb tense). Their prosody may be
flattened and they may have difficulty initiating and sequencing articulatory
movements, sometimes referred to as apraxia of speech (Kearns, 1997). Indi-
viduals with Broca’s aphasia may have asyntactic comprehension leading to
difficulty understanding grammatically complex sentences (e.g., passives).
Word retrieval is impaired, especially for verbs (e.g., Damasio & Tranel,
1993; Zingeser & Berndt, 1990). Broca’s aphasia is associated with large
left frontal-subcortical lesions (Damasio & Damasio, 1989; Kreisler et al.,
2000).

In transcortical motor aphasia (TCMA), verbal expression is rendered non-
fluent due to lack of dynamic verbal initiation, and poor ability to elaborate
utterances (Rothi, 1997). Preserved repetition sometimes leads to echolalia
in utterances. Word retrieval in picture naming may be intact, or disrupted
by perseverations in naming (Benson & Ardila, 1996). Auditory comprehen-
sion may be impaired for grammatically-complex sentences. TCMA has been
described acutely with left hemisphere lesions of the mesial frontal cortex
(supplementary motor area), dorsolateral frontal cortex, or thalamus (Alex-
ander, Benson, & Stuss, 1989; Kreisler et al., 2000).

In global aphasia, patients are severely nonfluent, with verbal output lim-
ited to automatisms (e.g., cursing, I don’t know) and stereotypies (repeated
use of a nonmeaningful word) which at times are spoken with meaningful
intonation (Goodglass et al., 2001). Repetition, word retrieval and auditory
comprehension are severely impaired. Global aphasia is typically associated
with extensive left pre- and post-rolandic damage (Damasio & Damasio,
1989; Kertesz, 1979) and persists when lesions extend into Wernicke’s area
and anterior periventricular white matter (Naeser, Gaddie, Palumbo, &
Stiassny-Eder, 1990; Naeser, Palumbo, Helm-Estabrooks, Stiassny-Eder, &
Albert, 1989).

Mixed transcortical aphasia is the counterpart to global aphasia in which
repetition is relatively spared, whereas all other language domains are severely
impaired. This infrequent syndrome occurs with damage to left anterior and
posterior cortical watershed regions that preserve left perisylvian cortex
(Rothi, 1997).

Fluent Aphasias
Likewise, four fluent aphasia syndromes have been described. Wernicke’s

aphasia is characterized by fluent verbal expression in which there is a press
to speak or logorrbea. Spontaneous verbalizations, repetition, and spoken
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naming are disrupted by paraphasias and neologisms. Auditory comprehen-
sion is severely undermined. Yet it is possible for some patients to have fairly
preserved comprehension and seem anosognosic or unaware of their unintel-
ligible verbal output (Maher, Rothi, & Heilman, 1994; Marshall, Robson,
Pring, & Chiat, 1998). Wernicke’s aphasia is associated with lesions affect-
ing the posterior portion of the left superior temporal gyrus (Damasio &
Damasio, 1989; Kreisler et al., 2000).

In transcortical sensory aphasia (TSA), although repetition abilities are
intact, fluent verbal expression and naming are marked by numerous para-
phasias (Rothi, 1997). Lesions affect the left angular gyrus (e.g., Alexander,
Hiltbrunner, & Fischer, 1989), thus TSA may be associated with Gerstmann
syndrome.

Conduction aphasia is a form of fluent aphasia in which there is inordinate
difficulty with repetition relative to other language abilities (Kohn, 1992).
Phonemic paraphasias are common in verbal tasks, and patients often exhibit
conduit d’approche, successive attempts to self-correct their mispronuncia-
tions. Individuals with conduction aphasia may display asyntactic compre-
hension (Heilman & Scholes, 1976). The lesions associated with conduction
aphasia tend to involve the left supramarginal gyrus, insula, and underlying
white matter (Damasio & Damasio, 1989; Anderson et al., 1999).

Anomia or word retrieval difficulty is common across aphasia syndromes.
Some individuals, however, tend to present with anomia as an isolated symp-
tom, or anomic aphasia (Goodglass & Wingfield, 1997). Word retrieval
errors in conversation or picture naming tasks may include circumlocutions,
semantic paraphasias, or response omissions. Nouns may be more affected
than verbs (Zingeser & Berndt, 1990). Anomic aphasia may occur acutely
with lesions in the left temporo-occipital junction or thalamus (e.g., Foundas,
Daniels, & Vasterling, 1998; Raymer et al., 1997).

The aphasia syndrome approach has advocates who propose that syn-
drome classification schemes provide a common nomenclature to discuss
patients and to generally represent patterns of language breakdown (Heilman
& Rothi, 1987). Kreisler et al. (2000) confirmed the importance of the clas-
sical anatomical regions in the determination of aphasic symptoms, at least
in the acute stage. However, there are a number of limitations to the aphasia
syndrome approach. Some estimate that as few as 40% of subjects can be
consistently classified into one of the aphasia syndromes (Goodglass et al.,
2001). Variations across individuals in location and extent of left hemisphere
lesions leads to disparities in the presentation of language symptoms across
individuals with putatively similar aphasia syndromes. The lesion approach
cannot account for distant effects of the lesion (diaschisis) in acute aphasia or
compensatory mechanisms that may be operative in chronic aphasia. Finally,
aphasia syndrome presentation does not necessarily indicate decisions to be
made for language rehabilitation, which are guided more by the constella-
tion of aphasic symptoms than by the overall syndrome classification. Out of
the need to decipher some of the differences in language impairments across
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patients with aphasia, other approaches to description of language disorders
have been developed.

Cognitive Neuropsychological Approaches to Language Disorders

The cognitive neuropsychological (CN) approach represents a melding of
interests in cognitive psychology and neuropsychology. The goal of cognitive
psychologists is to elucidate the functional architecture (representations and
processes) involved in various cognitive activities, including language. Cogni-
tive neuropsychologists study impairments of cognitive functions following
brain damage, providing a converging source of evidence for the functional
architecture of cognitive systems (Coltheart, 2001; Hillis, 2001). The models
of language developed in the CN approach are considerably more elaborated
than the Wernicke-Lichtheim model. One depiction of the language system
is represented in Figure 1 where we have integrated mechanisms involved in
lexical and sentence processing into one basic model of language. Details of
the model are the subject of continuous inquiry, but generally, this simplified
version of the language system is schematized as a set of stored representa-
tions (knowledge) and processes (procedures) that implement those represen-
tations in the comprehension and production of words and sentences. Inde-
pendent orthographic and phonologic mechanisms store representations and
accomplish processes involved in language functioning across modalities of
input (e.g., spoken or written words, viewed objects) and modes of response
output (e.g., writing, speech).

Acquired brain damage that disrupts functioning of a language structure
or process can result in predictable constellations of symptoms across all
language tasks that implement the impaired mechanism. Of course, brain
damage often affects multiple language mechanisms, leading to a clinical chal-
lenge to disentangle the sources of dysfunction associated with an individual’s
pattern of disordered language. A clinical assessment battery that is available
to guide assessment of language functions from the CN perspective is the
Psycholinguistic Assessment of Language Processing Abilities (PALPA)(Kay,
Lesser, & Coltheart, 1992).

It would be a lengthy deliberation to describe all the patterns of language
breakdown that could be envisioned with disruption of the complex model
of language proposed in Figure 1. (For recent reviews see Raymer & Rothi,
2001; Mitchum & Berndt, 2001; Beeson & Hillis, 2001). For the sake of
this discussion, we will give some general patterns that will be observed
with breakdown at various stages in the language system. Modality specific
recognition impairments are likely to follow disruption of early auditory or
visual analysis as well as the input lexicons. Intact performance would be
observed in tasks requiring recognition through alternative input modalities
and production of language responses that are not instigated by the impaired
input modality. For example, impairment of either auditory analysis or the
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Fig. 1. Model of Language Comprehension and Production (after Caplan, 1993) with
representations in ovals and processes in squares.

phonologic input lexicon would disrupt performance in all tasks requiring
implementation of either of those early stages of language processing, includ-
ing auditory comprehension, repetition, writing to dictation, and naming
to spoken definitions. Performance for tasks using written and object input
would be intact, however.

Likewise, mode-specific production impairments could be evident with
dysfunction of either orthographic or phonologic output lexicons or output
planning. So, for example, impairment of the orthographic output lexicon
would lead to difficulty when spelling to dictation or to picture confrontation,
or in spontaneous writing tasks. Performance for verbal tasks would be unaf-
fected in oral picture naming, oral reading, and spontaneous conversation.

Semantic system dysfunction would be associated with impairment in all
tasks that require processing of the meaning of words and sentences, includ-
ing auditory and reading comprehension, picture naming, and spontaneous
oral and written generation of words and sentences. However, the ability to
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repeat spoken messages, copy written material, and read aloud and spell to
dictation words with regular spelling-to-sound correspondences (e.g., lake,
chin) may still be accomplished with sublexical processes that allow for trans-
lation of phonologic and orthographic information.

Morpho-syntactic processes are independent for input and output process-
ing. Therefore, a production impairment related to sentence construction
processes would lead to difficulty in sentence generation spontaneously, to
picture description, or in story retelling. Auditory and reading comprehension
for sentences may be preserved as input morpho-syntactic analysis processes
are intact.

The clinician applying the CN approach will analyze patterns of impaired
and retained performance across language tasks to develop an understanding
of the levels of language dysfunction that are responsible for impaired lan-
guage performance (Hillis, 2001). In turn, information garnered about stages
of language dysfunction may allow the clinician to target language treatment
in theoretically motivated directions to either restore language functions or to
circumvent impaired functions and use compensatory means to communicate.
That is, a CN analysis will orient the clinician to what language behavior is
impaired, but not how to address that dysfunction. This type of detailed CN
assessment can be time-consuming, however, and there are limitations to this
approach as well. In particular, the language components represented in the
models are likely under-specified. The clinical utility of the CN analysis has
been called into question by reports indicating that language deficits that arise
from dysfunction of different language mechanisms may be modified by the
same language intervention, and individuals with similar language deficits
may not respond in similar ways to treatments (Hillis, 1993). Finally, this
approach fails to take into account other cognitive capacities that may affect
performance such as attention or memory (Crosson, 2000a, 2000b). Some of
these concerns have led to the generation of distributed network models of
language processing.

Neural Network Models

According to Mesulam (2000), the neuroanatomic substrates of cognitive
domains take the form of large-scale distributed neural networks that contain
interconnected cortical and subcortical nodes. Each major node of a network
participates in multiple intersecting networks. In this way a single lesion may
disrupt functioning in multiple networks, and a specific cognitive domain
may be impacted by a variety of lesions. Support for this approach is found
in connectionist or parallel distributed models (PDP) of language and related
behaviors and impairments. Sophisticated computational simulations of lan-
guage learning and language impairment have been adapted for orthographic,
phonological, lexical, and syntactic processing (e.g., Plaut, 1996; Martin,
Dell, Saffran, & Schwartz, 1994.)
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Nadeau (2000; Nadeau & Rothi, 2001) reviewed some of the key features of
neural network models that have implications for language functions and dis-
orders. He noted that a distinction in neural network models, as compared to
cognitive neuropsychological models, is that knowledge is represented in the
strengths of the connections among the nodes of the network array. Process-
ing in the array is massively parallel in that many nodes activate or inhibit
other nodes in the array as a signal is propagated through the network. That
is, processing derives from the activity of the nodes, and not from separate
mechanisms as is implied in CN language models. Nadeau also indicated that
disruption of neural network models by brain lesions leads to graceful degra-
dation of functioning within the network. This property of neural models is
consistent with the tendency for many errors in aphasia comprehension and
production to be closely related, either semantically or phonologically, to the
target language interpretation. It is not until there is major degradation in the
network that severe language dysfunction will arise.

The application of neural network models to the study of aphasia and its
treatment is still in its infancy, and at present these network models suffer
from a lack of physiologic constraint (Price, 2000). However, the ability
of distributed network models to account for connections across cognitive
domains and to address the neural processes that might underlie these behav-
iors suggests they may have a significant impact in the future.

Treatment of Language Disorders

The clinician analyzes a patient’s pattern of language dysfunction to develop
an appropriate plan for management of the consequences of aphasia in
keeping with the prognosis for recovery (Benson & Ardila, 1996). Although
aphasia is likely to persist, some recovery is anticipated. In general, a posi-
tive prognosis may be expected when the aphasia results from a recovering
neurological disease, is in the first 6-12 months of recovery, and results from
a lesion that is smaller, spares subcortical white matter, and is unilateral.
Psychosocial factors such as age, gender, premorbid abilities, handedness,
emotional state, and family support contribute to aphasia recovery but have
a less potent impact (Benson & Ardila, 1996).

For most individuals, treatment may be beneficial for helping them to
improve their language and communication abilities beyond the levels that
would be anticipated from spontaneous recovery alone (Robey, 1998; Wertz et
al., 1986). However, the exact approach taken for an individual with aphasia
will depend on a number of medical, philosophical, and psychosocial factors.
Foremost is the patient’s constellation of language dysfunctions. Treatment
methods have been devised to address impairment of auditory comprehension
and verbal expression. Within each modality, treatment methods vary depend-
ing upon level of breakdown at single-word semantic and phonological stages
of processing versus sentence-level morpho-syntactic processing.
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WHO Classification of Language Interventions

In addition to classifying language treatments according to modalities of lan-
guage dysfunction, intervention strategies can be distinguished in a format
consistent with the WHO (2001) International Classification of Function-
ing, Disability, and Health (ICF). In the most recent iteration of the WHO
model, there are three distinct categories of influences on the ability of a
person to successfully perform physical activities: body structure/function,
activities and participation, and environmental factors. In the category of
body structure/function are included the mental functions for language and
other higher cognitive functions. When these mental functions are disrupted
by acquired neurologic disease, cognitive disorders such as aphasia, dyslexia,
and dygraphia may be observed. Some treatment approaches that address the
disability posed by disruption of language functions are aimed at restoring
or restitution of specific language functions. Other approaches circumvent
impaired functions and engage alternative cognitive mechanisms to assist
in reorganizing or vicariatively improving language functions (Rothi, 1995;
Wilson, 1997, 1999) (Table 2).

A second category of influences on disability relates to activities and par-
ticipation in life situations (WHO, 2001). Because of the loss of language and
cognitive functions, the individual may experience restrictions and limitations

Table 2.  Approaches to treatment of specific language functions in aphasia.

Word retrieval treatments
Cueing Hierarchies
Semantic Comprehension Treatment
Semantic Feature Analysis Training
Phonological Comprehension Treatment
Voluntary Control of Involuntary Utterances
Verbal + Gestural Facilitation

Treatments for sentence production deficits
Sentence Production Program for Aphasia
Linguistic-Specific Training
Melodic Intonation Therapy
Mapping Therapy

Table 3: Approaches to enhance communication activities and participation:

Implement alternative modes of expression:
Pantomime and Gestural codes (Amer-Ind, American Sign Language)
Facial expression and emotional prosody
Writing and drawing

Promoting Aphasics’ Communicative Effectiveness

Group Therapy
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in their ability to use language to communicate, accomplish many daily life
activities, interact with other persons, or participate in educational, employ-
ment, civic and other social opportunities. Some treatment approaches for
individuals with language disorders are devised to improve general use of
strategies and compensatory measures to enhance communication as an activ-
ity that allows for participation in communication interchanges (Table 3).

A third category in the WHO (2001) classification includes analysis of
the environmental factors that either facilitate or provide a barrier to the use
of language functions. Some approaches to aphasia treatment are geared at
modifying aspects of the environment to remove barriers or to facilitate the
language and communication environment (Table 4). In this realm we include
treatment approaches that involve support systems as well as products such
as technological and pharmacologic interventions.

Treatments for Specific Language Functions

Auditory comprehension

Restitutive treatment for lexical processing is based on the premise that sys-
tematic auditory stimulation will facilitate recovery from aphasia (Duffy,
1994; Schuell, Jenkins, & Jimenez-Pabon, 1964). Auditory stimulation
training incorporates repeated practice with auditory-verbal tasks such as
answering questions, manipulating objects, and pointing to command. Clini-
cians manipulate characteristics of the words (e.g., familiarity, semantic cat-
egory, emotionality), the paralinguistic aspects of the auditory-verbal signal
(e.g., rate, pauses, intonation), and task conditions (e.g., number of response
choices, length of auditory input, redundancy and repetitions) to systemati-
cally increase the level of difficulty of auditory processing over time. Positive
results of auditory stimulation training have been reported in single case stud-
ies (see Jacobs, 2001, for a review) and as part of group studies of aphasia
therapy (Wertz et al., 1981, 1986). Computerized training programs are par-
ticularly amenable to auditory stimulation practice (Aftonomos, Appelbaum,
& Steele, 1999; Katz, 2000).

In contrast to general auditory comprehension training, cognitive neu-
ropsychological training studies address specific phonologic or semantic
dysfunctions underlying impaired auditory comprehension in some individu-
als (Grayson, Hilton, & Franklin, 1997; Morris, Franklin, Ellis, Turner, &
Bailey, 1996). In this type of auditory lexical training, patients participate in
tasks that target either phonologic (sound and syllable discriminations, and
matching spoken words to pictures or written words with similar sounds),
or semantic (yes/no question verification regarding semantic attributes of
words, and matching spoken words to corresponding picture amid semanti-
cally-related foils, or matching spoken words to associated pictures or written
words), aspects of lexical processing, depending on the source of auditory
comprehension impairment in a given individual. Directed semantic or pho-
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nologic training may lead to improved auditory comprehension abilities in
some individuals (Grayson et al., 1997; Morris et al., 1996).

Restitutive sentence comprehension treatments often incorporate a lin-
guistic approach to sentence training (e.g., Haendiges, Berndt, & Mitchum,
1997; Jacobs & Thompson, 2000). For example, in Mapping Therapy, which
incorporates the visual modality in training (e.g., Jones, 1986; Byng, 1988),
patients are taught to understand syntactically complex reversible sentences
by translating from grammatical word order (e.g., subject noun, verb, object
noun) to the semantic roles (e.g., agent, action, object) played by words in
the sentence. In sentences such as passive structures (e.g., The girl was called
by the boy), there is not a direct mapping between grammatical word order
and semantic roles, leading to comprehension difficulties for some individu-
als with aphasia. Repeated practice with syntactically complex sentences
may lead to improved comprehension abilities (see Fink, 2001, for a recent
review).

Other treatment methods attempt to circumvent auditory comprehension
impairments by summoning alternative visual input modalities to reorganize
comprehension abilities for spoken words. For example, lip-reading (Shindo,
Kaga, & Tanaka, 1991), word reading (Hough, 1993), and systematic gesture
processing as in Visual Action Therapy (Helm-Estabrooks & Albert, 1991)
have led to improved auditory word comprehension skills in some patients
with aphasia.

Word retrieval

Individuals with both fluent and nonfluent forms of aphasia present with dif-
ficulties in word retrieval tasks. Because of the common occurrence of word
retrieval impairments in aphasia, many techniques have been investigated to
remediate this problem (Helm-Estabrooks, 1997). One of the most common
approaches is the use of cueing hierarchies in the context of picture naming
tasks. When a patient fails to name a picture, the clinician systematically
provides cues that have more and more potent influence to assist the indi-
vidual in retrieving the intended word. Cues such as sentence completions
(e.g., You stir coffee with a ...), initial phonemes (e.g., ‘sp’), rhyming words
(It sounds like moon.), or imitation (say ‘spoon’) may assist the individual to
retrieve intended words. With practice over time, word retrieval skills may
be facilitated or the individual may learn to self-cue (see Patterson, 2001, for
a recent review).

Recent investigations have examined restitutive techniques influenced by
cognitive neuropsychological models that delineate semantic and phono-
logical stages in word retrieval (Hillis, 1998; Raymer & Rothi, 2001). Some
naming treatment studies target semantic stages of lexical processing in that
the patient is required to act upon the meanings of target words. For exam-
ple, pairing word comprehension tasks and word production may improve
word retrieval abilities (e.g., Drew & Thompson, 1999; Marshall, Pound,
White-Thompson, & Pring, 1990; Nickels & Best, 1996). In semantic feature
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analysis (SFA) training, patients view a grid that cues them to systematically
activate the semantic attributes of a target word (e.g., category, function,
location), ultimately leading to production of the target word (e.g., Boyle,
2001; Boyle & Coelho, 1995; Lowell, Beeson, & Holland, 1995).

Other restitutive treatments focus on the phonological stage of word
retrieval. Patients practice word production as they think about how words
sound, how many syllables are in the words, initial phonemes, and rhyming
words. They rehearse the words during picture naming, reading, or repetition
activities (e.g., Hillis, 1993; Miceli, Amitrano, Capasso, & Caramazza, 1996;
Raymer, Thompson, Jacobs, & leGrand, 1993). However, studies that have
contrasted word retrieval treatments within subjects suggest that semantic
treatment may have a more powerful influence than phonological treatment
(Ennis et al., 2000; Howard, Patterson, Franklin, Orchard-Lisle, & Morton,
1985; Raymer & Ellsworth, 2002).

Some patients with severe aphasia and pronounced word retrieval impair-
ments may require specialized methods to improve word production. One
technique useful for some patients rendered nonverbal by aphasia is Volun-
tary Control of Involuntary Utterances (VCIU; Helm-Estabrooks & Albert,
1991). VCIU is based on Luria’s (1970) concept of intrasystemic reorganiza-
tion as clinicians train patients to gain volitional control over any retained
automatically-spoken utterances, and then to modify those responses into
other similar words. Systematic practice moving from automatic to volitional
production of words in meaningful contexts may lead to an expanded vocabu-
lary in some individuals.

In addition to restorative treatments, a number of reorganization treat-
ments have been described to promote use of strategies to vicariatively medi-
ate word retrieval, circumventing impaired lexical mechanisms. One method
that has been explored as an alternative means to mediate word retrieval is the
use of gestural pantomimes. Consistent with Luria’s (1970) notion of inter-
systemic reorganization, patients are trained to combine pantomimes with
spoken words to facilitate word retrieval (e.g., Pashek, 1997, 1998; Raymer
& Thompson, 1991). Crosson and colleagues (Crosson, 2000a; Richards,
Singletary, Rothi, Koehler, & Crosson, 2002) have reported the benefits of
nonsymbolic (nonmeaningful) limb movements for word retrieval training as
well. Advantages of the use of nonsymbolic limb movements in training are
that they can be implemented with all types of words, regardless of the mean-
ing, and that they are less vulnerable to disruption by limb apraxia (Maher
& Ochipa, 1997). On the other hand, a benefit of pantomime training is that
even when word retrieval abilities do not improve, general communication
abilities often are enhanced through the use of pantomimes.

Sentence production

Some individuals with aphasia, particularly those with nonfluent forms of
aphasia, need training that focuses on improving the use of fluent, gram-
matical sentences. As in sentence comprehension treatments, the premise
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of some restitutive sentence production treatments is to practice producing
sentences that vary systematically from less complex to more complex gram-
matical structures. As patients experience production difficulty, clinicians
model and expand target sentences, and patients then rehearse sentences to
facilitate correct production. The methods vary in the context used for sen-
tence practice, including story completion activities (e.g., Helm-Estabrooks
& Nicholas, 1999), picture description (Haendigas et al., 1997; Kearns,
19835), or sentence reading (e.g., Thompson, 2001). With repeated practice
over time, some patients improve use of complete, grammatical sentences.
Contrary to methods often used in training hierarchies, Thompson, Ballard,
and Shapiro (1998) have reported that practice with grammatically more
complex sentence types (e.g., object relative clauses) can generalize to less
complex sentence structures (e.g., who-questions) in some individuals with
aphasia.

A reorganization approach to sentence production treatment is Melodic
Intonation Therapy, a treatment designed to invoke the right hemisphere’s
intonational capacity to support sentence production (Sparks, 2001). In this
systematic program, patients produce sentences while tapping rhythmically
and using highly intoned, sing-song patterns. Over time the melody is reduced
to a more natural prosodic pattern and the tapping discontinues. The method
has been deemed effective for improving sentence production, particularly
in patients with Broca’s aphasia (Therapeutics and Technology Assessment
Subcommittee of the American Academy of Neurology [AAN], 1994; see
also Martin, Kubitz, & Maher, 2001). Evidence for the neural reorganization
invoked by MIT was provided by Belin and colleagues (1996) who reported
that patients showed increased left frontal activation and right posterior deac-
tivation following participation in MIT, contrary to what might be predicted
following melodic training, and suggesting that rhythmic tapping may be a
critical element of the MIT procedure.

The possibility that tapping may be more important than intonation in
the MIT protocol was explored by Boucher, Garcia, Fleurant, and Paradis
(2001). They found that rhythmic tapping was more effective than intonation
for improving sentence production in two individuals with nonfluent apha-
sia. Raymer, Rowland, Haley, and Crosson (2002) implemented a training
procedure in which their patient made alternating tapping movements of the
left hand in left space to improve sentence production in an individual with
transcortical motor aphasia.

Finally, some interest has been placed on a treatment approach for
verbal expression patterned after research in physical therapy advocating
constrained use of compensatory measures and forced use of impaired motor
systems (Taub, Uswatte, & Pidikiti, 1999). Pulvermuller and colleagues
(2001) applied the principle of constrained language use during intervention
in which patients were required to respond only with verbal responses, word
or sentence, during intensive (3 hours/day for 2 weeks) language enrichment
activities that took place in small groups. No nonverbal communication
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strategies were accepted. Clinicians used shaping and modeling to expand
the verbal repertoire of patients across sessions. This intensive forced use
of language led to significant improvements in language functions (audi-
tory comprehension and naming) as compared to a comparable amount
of traditional impairment-oriented treatment provided on a less intensive
schedule.

Treatments for Communication Activities and Participation

Some approaches to aphasia treatment, sometimes termed ‘functional’ treat-
ments, target the overall limitations that aphasia poses for a patient’s general
communication activities (Aten, 1994). These types of treatments encourage
individuals to incorporate any strategies, verbal and nonverbal, to improve
communication with conversational partners. Surprisingly, many patients
with aphasia do not naturally attempt to use alternative means to communi-
cate and need direct instruction and practice to improve their abilities in this
area. Patients are often instructed to use writing or drawing to convey ideas
(Rao, 1995). They are encouraged to use intonation or facial expressions to
express emotions. Some severely impaired patients need to establish a system
of body signals to indicate yes and no (head nods, thumbs up). Clinicians
frequently encourage patients to use symbolic gestures or pantomimes, such
as Amer-Ind (Skelly, 1979) to enhance communication.

Promoting Aphasics’ Communicative Effectiveness (PACE) is a training
technique that uses the functional approach as the clinician and patient par-
ticipate in a communication barrier activity (Davis & Wilcox, 1981). The
patient has to provide any verbal or nonverbal cues possible to convey to the
clinician an item depicted on a picture card. The client/clinician interchange
in PACE empbhasizes use of all communication channels in a natural commu-
nicative context.

An efficient setting in which to apply functional language strategies is
in the context of group aphasia therapy (Elman, 1999; Marshall, 1999). In
group aphasia treatment, a small number of individuals with aphasia interact
in language activities designed to promote conversation and use of commu-
nication strategies. Activities center around daily living activities, current
events, hobbies, and other interests. Participation in group aphasia treatment
emphasizing use of functional communication strategies has been reported
to lead to significant improvements on some language and communication
measures (Elman & Bernstein-Ellis, 1999).

Facilitating the Communication Environment

A number of intervention strategies exist that influence the communication
‘environment’ for individuals with acquired language disorders. Environmen-



104 NEUROPSYCHOLOGICAL REHABILITATION

tal treatments are designed to facilitate language and communication abilities
using external sources which can include pharmacologic interventions and
technological devices as well as support provided by communication partners.
In addition, some environmental modifications can be construed as means to
remove barriers to successful communication.

Pharmacologic intervention in aphasia

Language impairments result from disruption of neurobiological substrates of
language functions. Thus clinicians have explored pharmacologic methods to
maximize plasticity and recovery in the impaired neurologic system leading to
improvements in language functions. The premise of this type of intervention
is that drugs are necessary to replace neurotransmitters that are undermined
following brain lesion (Shisler, Baylis, & Frank, 2000). Although there is
some degree of skepticism in the treatment literature (Small, 1994, 2000),
some studies have reported that pharmacologic interventions may enhance
recovery from aphasia.

Because frontal lobe regions depend on dopaminergic input for proficient
functioning, the dopaminergic agonist bromocriptine has been administered
to a number of patients with nonfluent aphasia following left frontal lesions.
Studies have documented improvements in verbal fluency measures, particu-
larly in the reduction of pausing and improved word retrieval, in selected
patients (e.g., Albert, Bachman, Morgan, & Helm-Estabrooks, 1988; Gold,
Van Dam, & Silliman, 2000; Gupta, Mlcoch, Scolaro, & Moritz, 19935;
Raymer et al., 2001). Other studies with bromocriptine, including one dou-
ble-blind, placebo-controlled investigation, reported no significant benefits
on language measures (MacLennan, Nicholas, Morley, & Brookshire, 1991;
Sabe et al., 1995).

Cholinergic input seems to play a critical role in left hemisphere temporal
and thalamic functioning, leading some investigators to explore treatments
with cholinergic drugs for aphasia. Administration of cholinergic agents phys-
ostigmine (Jacobs et al., 1996) and bifemelane (Tanaka, Miyazaki, & Albert,
1997) has been associated with improved word retrieval skills in patients with
fluent aphasia. Likewise, treatment with donepezil resulted in to improved
verbal fluency in one patient with nonfluent aphasia (Hughes, Jacobs, &
Heilman, 2000).

Finally, some studies have explored the role that norepinephrine may play
in increasing cortical excitability during recovery from neurologic damage.
Treatment with the noradrenergic agonist dextroamphetamine has been asso-
ciated with improved aphasia recovery in one double-blind placebo control-
led investigation (Walker-Batson et al., 1991, 2001). The effect may relate
at least in part to behavioral treatment paired with the drug administration,
however (McNeil et al., 1997).

Clinicians are particularly interested in the potential that pharmacologic
intervention may play in promoting recovery from aphasia and other cog-
nitive, sensory, and motor impairments. Unfortunately, some studies have
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conflated pharmacologic and behavioral interventions and it is not clear as
to the relative contributions of these two distinct aspects of treatment.

Technological aids to communication

Some individuals with profound impairments of verbal expression in apha-
sia may need to implement some type of external aid to express personal
needs and ideas. Simple paper and pencil can allow some patients to draw
or write messages. More often, clinicians develop inexpensive low-tech
picture pointing boards or notebooks to help patients communicate by
pointing to pictures or words. Software programs are available to design
personalized devices with icons that are pertinent to an individual’s needs
and interests.

Other individuals are interested in exploring high-tech options to improve
communication abilities. Specialized augmentative and alternative communi-
cation (AAC) devices or computers outfitted with appropriate hardware and
software allow some patients to express themselves using spelling, mouse
clicks, or touch screens. Unfortunately, some patients with aphasia may have
difficulty manipulating some AAC systems as fairly sophisticated language
capability is necessary to successfully operate some of these devices (Hux,
Beukelman, & Garrett, 1994). Nevertheless, some researchers have been
successful in training patients with severe aphasia to use computer-assisted
communication programs (e.g., Weinrich, Boser, & McCall, 1999; Weinrich,
Shelton, Cox, & McCall, 1997).

Communication support systems

Finally, an area that addresses means to both facilitate and reduce barri-
ers to effective communication is intervention aimed at the conversational
partners of individuals with aphasia. Lyon (1997) has advocated moving
communication partners into the treatment room to improve communication
in the aphasia dyad through counseling and training on the use of produc-
tive strategies to enhance communication and reduce frustration. Interac-
tions can be videotaped and analyzed for sources of breakdown and other
potentially more effective communication options can be explored (Boles,
1998). A number of strategies that can be implemented by communication
partners are provided in Table 4. Some options are designed to enhance
the auditory comprehension of individuals with aphasia, whereas others as
meant to promote resolution of breakdown emanating from the speaker with
aphasia. Kagan, Black, Duchan, Simmons-Mackie, and Square (2001) have
documented that conversational partners can be trained to use a variety of
conversational support and repair strategies that may not naturally be used
by untrained individuals during communication exchanges with individuals
with aphasia.



106 NEUROPSYCHOLOGICAL REHABILITATION

Table 4. Partner strategies to facilitate or reduce barriers in the aphasic communica-
tion dyad.

To facilitate auditory comprehension
Gain eye contact and speak directly to the individual.
Use short, grammatically simple sentences.
Speak at a slower rate while maintaining a natural prosody.
Do not speak louder.
Repeat sentences and then revise the utterance is necessary .
Talk about familiar topics.
Signal when the topic changes.
Embellish messages with alternative communication channels.
(writing, drawing, gestures, facial expression)

To facilitate verbal expression of the speaker with aphasia
Gently provide missing words or multiple choice options.
Encourage circumlocution and use of nonverbal channel to communicate
messages.
Reiterate messages so speaker can confirm messages were understood as
intended.
Encourage speaker to disregard simple errors when intent of messages is
not disrupted.
Write down ideas when breakdown occurs and return to them later.

Efficacy of Aphasia Treatment

The optimal methods for exploring treatment efficacy are in randomized con-
trolled trials or in meta-analyses (Therapeutics and Technology Assessment
Subcommittee of AAN, 1994). Other types of treatment research designs,
which often fail to implement subject randomization, are less favored.
Developing appropriate research studies to establish the efficacy of aphasia
treatment is a challenging endeavor (Holland & Wertz, 1988). Group studies
are undermined by the heterogeneity of the language impairments observed
across individuals with aphasia. An effective treatment for one form of apha-
sia or one individual with aphasia may not be effective for another, thereby
reducing the aggregate effect of an aphasia treatment. A number of subject
selection characteristics must be controlled. Nevertheless, a number of inves-
tigators have examined the efficacy of aphasia treatment using a variety of
experimental designs with positive outcomes.

Holland, Fromm, DeRuyter, and Stein (1996) reviewed more than 200
aphasia treatment studies in the English literature. These included 20 group
studies with more than 60 subjects with aphasia. They concluded that the
effects of aphasia treatment for individuals with a single hemisphere stroke
significantly surpass the effects of spontaneous recovery alone, particularly
if individuals receive 3 hours of treatment per week for at least 5 months.
Moreover, three different meta-analyses examining 45 (Whurr, Lorch, &
Nye, 1992), 21 (Robey, 1994), and 55 (Robey, 1998) different aphasia
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treatment studies have corroborated the view that treatment leads to greater
language improvements than does spontaneous recovery alone.

The majority of aphasia treatment studies have implemented single subject
experimental treatment designs (SSDs), time series designs that are well-suited
to address the heterogeneous factors involved in aphasia treatment (McRey-
nolds & Thompson, 1986). Meta-analyses of treatment effect sizes reported
in SSDs have indicated that, despite the fact that most experimental subjects
were in chronic stages of aphasia, large effect sizes have been reported with
a variety of aphasia treatments (Robey, Schultz, Crawford, & Sinner, 1999;
Robey, McCallum, & Francois, 1999).

Summary

The language system is a complex and interactive mechanism involving rep-
resentations and processes for phonologic, semantic, and morpho-syntactic
aspects of language. When impaired through acquired brain damage, particu-
larly affecting the left cerebral hemisphere, an array of language impairments
may arise. Clinicians implement a variety of treatment options when provid-
ing intervention to patients with language impairments.

Some language function-oriented treatment methods are restorative in
nature, attempting to re-activate language representations and processes as
in normal language functioning. Others are intended to reorganize language
functions by engaging alternative cognitive systems to mediate language func-
tions. Other types of interventions address the reduction in communication
activities and life participation posed by language impairment, circumventing
language impairments and capitalizing upon retained communication func-
tions. Finally, some interventions are aimed at modifying external factors in
the environment to either facilitate or reduce barriers to language and com-
munication. These have included newer types of pharmacologic interventions
to increase brain plasticity and recovery of language functioning. Attempts
to demonstrate the efficacy of language interventions have shown large treat-
ment effect sizes beyond what would be expected from spontaneous recovery
alone.

Clinicians are continuing research efforts to devise novel methods of
behavioral and/or pharmacologic intervention. Newer methods to assess the
effectiveness and outcomes of treatment will allow for a distinction between
statistical and clinical significance of our treatment research findings. Tech-
nological advances are allowing for an examination of the neurobiologic
bases of treatment effects. The future of treatment research is likely to be very
prosperous, and our patients with language impairments are likely to benefit
in substantial ways in the years ahead.
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Introduction

Survivors of Acquired Brain Injury (ABI) are at particular risk of developing
mood disorders. Negative psychological reactions to neurological trauma
may be caused by a complex interaction of a host of factors. The task of
assessment is made even more difficult because survivors often have difficul-
ties in reporting their own emotions accurately. Although challenging, reha-
bilitation of emotional disorders is acknowledged as one of the key areas for
development in neurological services. In this chapter we provide an overview
of the assessment and rehabilitation of emotional and mood disorders fol-
lowing ABI in post-acute settings. Individual cases are described, based on
work conducted within cognitive rehabilitation programmes augmented with
cognitive behaviour therapy.
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Rehabilitation and Emotion

In ‘holistic’ rehabilitation survivors are encouraged to become ‘insightful’ and
to ‘take on’ an active role in their own rehabilitation. Mclellan (1997) for exam-
ple, noted that rehabilitation is a ‘shared process between survivor and staff [in
which the survivor] is to choose the destination and the route taken, but also
do most of the work’ (p.1). In Cognitive Rehabilitation staff attempt to engage
their clients in ways that enable them to develop awareness, and acceptance,
of their cognitive deficits so as to develop strategies to compensate for them
(Wilson, 1997). The balancing act of engaging a person to develop insight and
self-determination, yet take on board deficits and potential obstacles to plan
for, is challenging, and the process of rehabilitation may well be emotionally
charged. During the process of coming to understand, accept, and cope with a
memory problem that perhaps threatens return to work, a survivor may grieve
the loss of their skills and be anxious about the future (see Prigatano, 1986).
Indeed, Wilson (2001) recently described rehabilitation as both a science and
an art in the demands that it places on staff. Done without creativity and flex-
ibility, it can appear to ‘force’ insight, which is not only an un-productive
strategy, but is also alienating and dis-empowering for the person. In contrast,
enabling a person to recognise the need to check the evidence for applying a
memory strategy might lead to some possible alliances. In rehabilitation, then,
the person needs to be engaged in, and guided through, a process of explora-
tion and discovery. The gains, it is hoped, would be continued engagement
with a service until meaningful goals, which are self-sustaining, self-actualising
and rewarding (such as being in a job that is manageable and that one likes),
are achieved. However it might also mean achieving a ‘good enough’ degree of
insight for acceptance of on-going support, that can mitigate against a fall off
in emotional well-being and further denudation of social roles.

Rehabilitation staff not only attend to general emotional issues in reha-
bilitation, but also work with, and through, the emotional crises of survivors
and families. Referrals to outpatient and outreach programmes are not often
on the basis of a circumscribed neurological issue or goal, but are usually
due to lack of insight, development of mood problems, chemical dependency,
or threatened (or actual) family disintegration (see Harris, 1997). A recent
large-scale population-based study by Teasdale and Engberg (2001) revealed
that approximately 3-4% of those who suffered Traumatic Brain Injury (TBI)
later committed suicide. Consequently there have been calls for more com-
prehensive guidance, and indeed services, to be developed, for the assessment
and management of mood disorders in brain injury (Lewis, 2001).

Mood Disorders in ABI Groups

There have been various attempts to detail the types and frequency of mood
disorders following ABI. The majority of research has been conducted in
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Traumatic Brain Injury (TBI). There has been much variability between
studies in terms of the measures used, perspectives taken (client and/or
significant other) and timescale of assessment. From the existing evidence,
there is much to indicate that mood disturbance of various forms is very
common following ABI. The seminal work of Brooks, Campsie, Symington,
Beattie, and McKinley (1987), revealed how the emotional and behavioural
consequences of brain injury were more common and distressing for carers
than purely cognitive problems. More recently, Bowen, Neumann, Conner,
Tennant and Chamberlain (1998), using the Wimbledon Self-report Scale for
Mood Disorders, found a 38% rate of ‘caseness’ for mood disorders in 77
survivors 6 months after injury. Hibbard, Uysal, Kepler, Bogdany and Silver
(1998) investigated patterns of mood disorders in TBI with the Structured
Clinical Interview for DSM-IV. They found that the most frequent diagnoses
were major depression and specific anxiety disorders, and that co-morbidity
was high, with 44% of individuals having two or more diagnoses.

A complicating factor for the general assessment of mood disorders in ABI
is that there is a lack of appropriate measures of psychiatric/mental health
status for TBI groups. Measures in use have usually been developed for other,
non-brain injured groups, and may lack validity when used with ABI groups
(see Bowen et al., 1998; Williams, Evans, & Wilson, 1999). Moreover, it
important to note that TBI leads to complex forms of emotional disturbance,
often associated with dysexecutive and amnestic syndromes. Therefore, it is
more likely that a person with TBI would suffer a syndrome of neurological-
emotional reactions than a singular form of emotional disturbance (Berrios,
personal communication). Sometimes the neurological factors are more prom-
inent, and at other times the emotional reaction is more prominent. Due to
these issues, false positives and false negative findings on psychiatric or mood
measures may be common in ABI practice. Reliance, then, on ‘routine’ screen-
ing measures, is particularly problematic in ABI, and, as such, care needs to
be taken to conduct assessment from different perspectives (the client’s, the
partner’s, and/or significant others’) with a range of techniques (interviews,
cognitive tests, mood measures, behavioural checklists and observation).
From such assessments it may become possible to understand how a mood
disorder may represent elements of a person’s overall neuro-behavioural
syndrome. In terms of rehabilitation, a clinical formulation of elements that
contribute to a mood disorder can inform areas for intervention, such as the
symptoms a survivor is most troubled by and/or for which goals may be set.

Depression

Depression can be viewed as a persistent state of low self-esteem, sadness and
hopelessness (about the world, future and self). It has been suggested that
depression may become more prevalent in TBI groups over time, given suc-
cessive losses and difficulties establishing control over life post-injury (Brooks
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et al., 1987). The grief literature, emphasising losses experienced, and dif-
ficulties in ‘moving’ through to stages of resolution, is particularly helpful in
understanding depression. The coping literature provides key themes relating
to the notion of learned helplessness, which may become an entrenched state
for the survivor (discussed below). Studies of depression and TBI have ‘con-
sistently shown a strong association regardless of instruments or procedures
used’ (Satz, Forney, Zaucha, Asarnow, Light et al., 1998, p. 538). Using the
Beck Depression Inventory (Beck, Ward, & Mendelson, 1961), Garske and
Thomas (1992) found that, of 47 TBI survivors, 55% had clinical symptoms
of mild to severe depression. Kreutzer, Seel and Gourley (2000) investigated
depression following TBI using standardized diagnostic criteria (DSM-IV)
in 722 outpatients with brain injury. They found that 42% of patients with
brain injury met DSM-IV criteria for diagnosis of major depressive disorder.
In addition, they noted that fatigue, frustration, and poor concentration were
the most commonly cited manifestations of depression. Research into risk
factors for depression is limited. Ownsworth and Oei (1998), in a general
review, suggested that the following factors made TBI survivors particularly
susceptible to depression: pre-existing psychiatric disturbance; sustained
injury involving the left anterior region of the brain; significant impairment
of self-awareness; and unrealistic expectations of resuming pre-injury social
roles and experiencing failure doing so. However, it should be noted that
impairments in self-awareness has been shown to be a protective factor for
mood disorders (see Williams, Evans, Needham, & Wilson (2002)). Indeed,
it may well be that as survivors become more aware — over time and by reha-
bilitation — of the implications of the injuries for their life goal and social roles
that they may suffer emotional distress (see discussion in Fleminger, Oliver,
Williams, & Evans, (in press)). For example, Godfrey et al. (1993) noted that
the presentation of emotional dysfunction (i.e. depression, anxiety and poor
self-esteem) coincided with improved insight of behavioural, cognitive and
social impairments in closed head injury (CHI) patients.

A major difficulty in assessing depression following brain injury is that
apparent depressive symptoms — such as irritability, frustration, fatigue, poor
concentration and apathy — may occur as a direct result of brain damage rather
than due to depression. Indeed, Fleminger et al. (in press) noted that, given
the paucity of studies making direct comparisons of the rates of symptom
endorsement between the differing clinical groups (depressed, depressed and
brain injured and brain injured) it is difficult to confirm the symptoms that
specifically characterise depression following brain injury. Aloia, Long and
Allen (1995) compared the symptom profiles of depression in head injured
patients and non-head injured patients. The findings suggested that the
picture of depression in head-injury was similar to that in non-head-injury.
However, Kreutzer, Seel, and Gourley (2001) in a review of the literature,
noted that the symptoms irritability, lack of interest, moving slowly, fatigue
and forgetfulness as being more common after brain injury regardless of
depression. Moreoever, apathy, or loss of motivation, is frequently observed
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among brain-injured patients and is often associated with depression. It may
be helpful to note that Marin (1990, 1991) draws a distinction between apa-
thy as a symptom of depression and ‘true’ apathy which ‘describes only those
patients whose lack of motivation is not attributable to a diminished level of
consciousness, an intellectual deficit or emotional distress’ (p. 22).

Suicide is, as we have noted above, disturbingly common after TBI. Depres-
sion is a major (but not only) risk factor for suicide. Harris and Barraclough
(1997) undertook a meta-analysis of suicide following various medical and
psychiatric conditions. They calculated Standardized mortality ratios (SMRs)
for each disorder by comparing the sums of their observed and expected
values. For both civilian and war brain injuries they calculated that risk of
suicide after brain injury was raised over 3 fold from that expected in the
general population (for further discussion see Fleminger et al. (in press)). The
presence of depression in the context of a neurological injury presents a vola-
tile set of conditions for assessment and management of suicidality. Indeed,
in the general psychiatric literature, a history of head injury is regarded as
a risk factor for suicide in depression (Mann, Waternaux, Haas & Malone,
1999). Teasdale and Engberg (2001) noted that risk factors for suicide in
their study of TBI included female gender, being aged between 21-60, and
having a co-diagnosis of substance misuse. In general, the following issues
may need to be addressed in suicidality in ABI: lack of planning and problem
solving for ‘getting out’ of depressed mood; poor memory that affects ability
to cope with problematic situations; emotional lability and/or dis-inhibition
and impulsiveness that might increase the risk of acting without considering
the consequences of actions; poor emotional expression, leading to depressed
state going un-noticed; and perseveration over negative material, leading to a
spiral of negative thinking (see Klonoff & Lage, 1995; Tate, Simpson, Flana-
gan & Coffey, 1997 for risk factors, assessment, and recommendations for
management of suicide).

Anxiety disorders

There are a range of anxiety disorders, such as generalised anxiety disorder
(GAD), phobias, panic disorder, obsessive compulsive disorder (OCD) and
post-traumatic stress disorder (PtSD). As a group, anxiety disorders are the
most commonly diagnosed mental health disorder in general mental health
settings. They are suspected to be common after brain injury, although possi-
bly under-diagnosed due to difficulties in identifying symptoms in the context
of other issues (see Scheutzow & Wiercisiewski, 1999). For many, anxiety
may be associated with the adjustment process to the brain injury and mays,
for example, be focused on feeling out of control and insecure over their
future and social roles.

GAD has been reported, and is often associated with depression (see
Jorge, Robinson, Starkstein, & Arndt, 1993). OCD was considered rare in
brain injured groups, although there is increasing evidence of it occuring
(see Lishman, 1998). OCD is characterised by symptoms of either recur-
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rent intrusive thoughts and/or compulsive repetitive behaviours. It tends to
present in the context of an affective disorder with symptoms of tension,
rumination, self-doubt, indecision and compulsive preoccupation. McKeown
(1984) found 3 of a sample of 25 survivors of mild brain injury, and a further
individual from a twin study, to have severe OCD. There was an absence of
any pre-morbid features in 3 of the 4 cases. Berthier, Kulisevsky, Gironell
and Lopez (2001) reported a study of 10 people with TBI who had OCD.
They noted that the patterns of OCD symptoms (such as a high frequency
of obsessions regarding contamination, somatic symptoms, need for sym-
metry, and compulsions such as cleaning and checking) were relatively well
specified.

Scheutznow and Wiercisiewski (1999) described the case of a TBI sur-
vivor assessed as having a panic disorder who presented with clear anxiety
symptoms, with avoidance of activities due to a fear of suffering a heart
attack. Phobic reactions are infrequently reported in the literature, although,
clinically, patients are often found to have stress responses in reaction to
particular stimuli. Such reactions might be best understood within the litera-
ture on PtSD. Recent studies have shown that PtSD is a relatively common
mood disorder for survivors of mild and severe brain injury (Bryant, 2001;
Bryant, Marossezesky, Crooks, Baguley, & Gurka, 2000; Hickling, Gillen,
Blanchard, Buckley, & Taylor, 1998; McMillan, 1996; Ohry, Rattock, &
Solomon, 1996; Williams, Evans, Wilson, & Needham, in press (a)). Bryant et
al. (2000) found that 27% of 96 survivors of mild and severe TBI had PtSD.
In a study of a representative community sample of 66 severe TBI survivors,
18% were shown to have moderate to severe PtSD symptoms (Williams et al.,
in press (a)). PtSD is characterised by intrusive experiences, hyper-vigilance,
anxiety, fear and avoidance of activities. If left untreated it may severely limit
a person’s ability to function. PtSD and TBI were previously considered to
be mutually exclusive, as it was thought that the survivor’s lack of memory
of the event negated the possibility of vivid intrusive cognitions and avoid-
ance behaviours (Sbordone & Leiter, 1995). However, survivors have been
shown to have ‘islands of memory’ of their trauma, such as being stuck in a
car wreckage, or of later, secondary experiences, which could fuel intrusive
ruminations (McMillan, 1996). Others have been traumatised by confabu-
lated memories of the traumatic event (see King, 1996). Cases have also been
documented of people with no memory of the event having traumatic re-expe-
riences and avoidance behaviours following exposure to environments similar
to their trauma (see McNeil & Greenwood, 1996). It has been suggested that
if an event is unexpected, but has the biological significance of a life threat,
then it may be stored in memory despite disruption to areas of the brain that
store declarative memories (Markowitsch, 1998). Indeed, such theoretical
mechanisms in TBI are consistent with fear-conditioning hypotheses for PtSD
which hold that traumatic experiences can be processed independently of
higher cortical functions (Brewin, Dalgleish, & Joseph, 1996; Bryant, 2001).
Indeed, the nature of the event, for example, ‘coming out of the blue’ and
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beyond any perceived control by the person, giving a heightened sense of
threat to self, has been shown to be associated with the presence and sever-
ity of PtSD symptoms (see Williams, Williams & Ghadiali, 1998; Williams,
Evans, Wilson, & Needham, in press (b)).

Principal Agents and Contributory Factors for Mood Disorders in TBI

There are a host of factors that contribute to the development of mood dis-
orders. Recent developments in this area have lead to the argument that a
bio-psycho-social account is needed for understanding psychosocial outcome
in TBI (see Macmillan, Martelli, Hart, & Zasler, 2002). Principal factors
include the following: the nature and severity of the neurological injury; the
pre-injury history of the survivor; the survivor’s adjustment and coping sys-
tems; the type and nature of the event suffered; and the presence of additional
stresses. In addition, the forms of support available and the length of time
elapsed since the injury need to be considered.

Neurological factors

The brain is the system that contains, creates and controls our reactions to the
world. Injuries of any form may lead to emotional disturbance. As described
above, some injuries may be more destructive to one’s emotional integrity
than others. An understanding of the breakdown in neurological functions
is crucial for the understanding and management of any form of emotional
disorder following brain injury. Two main forms of neurological deficits may
lead to emotional dysfunction: composite (those involving a number of sys-
tems working together to produce functional behaviours) and specific (more
circumscribed deficits of parts of a module). Of the composite problems, the
most common (and crucial) is the dysexecutive syndrome, frequently seen in
injuries to the frontal areas. Indeed, this disorder is particularly problematic
for emotional functioning as executive systems are critical for ‘handling’
cognitive acts that modulate emotional processing. One crucial ‘composite’
result of effective executive functioning is having insight and awareness of
one’s circumstances and status. ‘Specific’ neurological deficits may lead to
circumscribed forms of impaired emotional processing, including: motiva-
tion problems arising from injuries to the cingulate gyrus; inability to process
others’ emotional expression, associated with injuries to the amygdala; and
inability to respond appropriately in situations that should be of concern, due
to lesions of the ventromedial prefrontal cortex. An assessment of emotion
therefore requires a consideration of neurological and neuropsychological
profiles such that relevant causal agents are identified for rehabilitation. It is
not within the scope of this chapter to consider such disorders in detail. Lish-
man (1998) provides a comprehensive overview of the assessment and man-
agement of neurologically-based emotional disorders. Eames (2001) provides
insights into differentiating symptoms associated with neurological injury and
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psychiatric disorders. Judd (1999) gives a lucid account of neuropsychothera-
peutic approaches for such problems in community settings.

Pre-injury history

In terms of predicting outcome in TBI, particularly emotional status, there
is an aphorism that holds that, ‘It is not only the kind of injury that matters,
but the kind of head’ (Symonds, 1937, p. 1092). Research on pre-injury char-
acteristics and psychosocial outcome has focused on two main areas. Firstly,
the presence of positive personality traits that might enhance psychosocial
outcome (such as determination, resourcefulness and stability) and secondly,
the absence of such positive elements, which may be reflected in difficult
pre-morbid psychosocial histories, and could put people at risk of adverse
outcomes (see Tate, 1998). The general position that a set of pre-injury per-
sonality characteristics is a major determinant on outcome was summarised
as follows: ‘In most cases after severe head injury, the personality and behav-
ioural changes that occurred ‘tend either to be an exaggeration of previous
traits or to occur in patients that might have been expected to develop mental
disorder without having had their brains damaged’ (Brooks, 1984, p. 139,
in Lishman, 1998, p. 174). Whilst acknowledging that there may be some
likelihood of such effects, Lishman (1998) notes that, ‘it has proved difficult
to specify what special aspects of [premorbid] personality are important’ (p.
174). He added that the evidence for personality types being associated with
particular outcomes is ‘impressionistic and hampered by lack of opportunity
for objective assessments before the injury occurred’ (p. 174).

It is, however, well established that gender and age are pre-injury risk
factors. TBI occurs most frequently in the 18-25 year-old age group, with
males outnumbering females by a ratio of at least 2:1 (Tate, 1998). Within
this group, it is possible that anti-social and/or risk taking characteristics
might contribute towards risk of injury, and might be associated with poorer
longer-term outcome. However, it is also very likely that such characteristics
would be transient rather than permanent characteristics of the person. As
Tate (1998) noted: young men may ‘frequently tend to be nonconformist, risk
takers, immature, have difficulty with authority and so forth simply by virtue
of their life stage’ (p. 8).

Premorbid social maladjustment (PSM) indices, such as educational
achievement, work history and ‘nervous illness’ were described in a seminal
paper by Symonds and Russell (1943). It had been generally held that people
with poor PSM profiles were overly represented in samples of TBI survivors.
More recent research has revealed more complex interactions than had been
assumed between pre-injury status and psychosocial wellbeing. Tate (1998)
investigated pre-injury delinquency, conviction and substance dependency in
a study with 100 head injured survivors. She found that 11 had evidence of
such PSM characteristics. Furthermore she found that PSM was not predictive
of psychosocial functioning 6 months post-trauma. In a further study, using
the Eysenck Personality Questionnaire-Revised (including scales measuring



REHABILITATION OF EMOTIONAL DISORDERS 123

psychoticism, tough-mindedness, addiction, and criminality), Tate found that
it was possible to identify a sub-group of participants with elevated scores for
dispositional traits, but that such traits were not associated with psychosocial
outcome. She found that post-traumatic amnesia (PTA) length was the only
correlate of poorer outcome.

There is, however, some evidence of an association between pre-injury
factors and mental health outcome both direct, and by implication. In Bowen
et al.’s (1998) study, it was found that pre-morbid occupational status was
associated with the development of mood disorders following injury. Deb,
Lyons and Koutzoukis (1999) found that pre-injury factors such as lower
social class and lower educational achievement were associated with psychi-
atric caseness according to the Clinical Interview Schedule-Revised. Dunlop,
Udvarhelyi, Stedem, O’Connor, Isaacs et al. (1991) that found that a prior
history of alcohol misuse was associated with poorer outcome. More recently,
Macmillan, Martelli, Hart and Zasler (2002) found that pre-injury psychiat-
ric status and drug use history were predictive of poorer outcome in terms of
return to work.

It is likely then, that there may well be particular patterns of pre-injury
characteristics that exert an influence on how the person copes with their
injuries and their aftermath. It may well be that the type of head is important,
but the type of resources and opportunities the person had, and has, must also
be considered.

Grief, coping and adjustment

Survivors of TBI have been noted to become depressed, withdrawn and anx-
ious as a reaction to the disruption caused to their lives, their losses, and the
chronic frustration associated with their acquired disabilities (Rosenthal &
Bond, 1990). There has been increased interest in understanding why some
survivors are protected from, and others more vulnerable to, developing such
reactions. Grief models, and more recently, models of stress and coping, have
been adopted to conceptualise responses to injury. The stress-coping models,
which are in part evolved from grief models, and also cognitive behavioural
theory, are purported to be comprehensive bio-psycho-social frameworks for
understanding the complex interaction of pre-injury, injury and post-injury
factors on mood and behaviour.

Grief models provide a framework for understanding how survivors might
understand their losses and come to understand and cope with them (see Jack-
son, 1988). In general, reactions to loss may involve initial stages of shock
and denial, then stages of anger and depression, leading through to adjust-
ment and reintegration. An important aspect of such models is that there is
not necessarily a progression through all stages of grief, as it is possible to
have different combinations of each form of emotion at the same time, with
one or other possibly being more salient. TBI leads to a particularly compli-
cated form of grief because emotional denial (if it occurs) may well follow
actual lack of awareness — anosognosia. Furthermore, the person may have
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lost the very skills and opportunities for reinvestment in life, for example,
when poor memory skills undermine the ability to work. Moreover, losses
may also be cumulative and ongoing for survivors. In the early stages, the
person may be experiencing a loss of function (cognitive or physical), but they
may subsequently start to experience other losses, perhaps relating to work,
and/or a partner. It is not surprising that a pervasive sense of grief may occur
in the context of a disintegrated sense of self. As one client noted, ‘T live in
the ruins of my old self’. Individual differences in emotional reaction to loss
might then be understood in terms of a person’s ‘stage’ of grieving, tasks of
grieving, and awareness.

Stress-coping theories of adaptation have as their key theme the interaction
of pre-injury coping styles and stress caused by the demands and conflicts
of the aftermath of the neurological event (see Kendall & Terry, 1996). An
individual’s adjustment may be influenced by successive efforts to master
the demands and conflicts triggered by their trauma with, over time, adap-
tive or un-helpful coping styles being developed. Such conceptualisations are
argued to be consistent with the general stress and coping literature (Folk-
man, Lazarus, Dunkel-Schetter et al., (1986) and the literature on coping in
physical illness (Moos & Schaefer, 1984). Moos and Schaefer, for example,
described three key coping skills in the context of physical illness: appraisal-
focused coping — finding a pattern of meaning in a crisis; problem-focused
coping — seeking to confront the ‘reality’ by constructing a more satisfactory
situation; and emotion-focused coping — focusing on managing emotional
reactions. The adoption of particular styles of coping may be related to the
development of mood disorder and general psychosocial outcome.

Moore and Stambrooke (1992, 1995) examined how long-term outcome
may be mediated by coping styles. They followed up 131 survivors of TBI and
found two main clusters of ‘coping’ styles related to outcome. They reported
that one group tended to have an external locus of control, and used an
indiscriminate variety of all styles of coping and tended to have poor psycho-
social outcome (with reports such as, ‘I’d do anything to stop the pain...Life
stopped...I’'m being punished’). The second group tended to have a mainly
problem-solving approach, and good outcomes (‘it was a terrible day...I
appreciate life and family more... take a day at a time’). In a similar vein,
Malia, Powell and Torode (1995) reported a study in which 74 ABI survivors
were shown to be less likely to have good psychosocial outcomes if their cop-
ing styles were avoidant, emotion-focused or ‘wishful’. More recently, Finset
and Andersson (2000) investigated coping styles of 70 ABI survivors and a
non-injured control group. They reported that the ABI group tended to have
a less differentiated coping style than the controls. They also found two main
dimensions to coping responses in the ABI group — approach and avoidance.
A lack of active-approach coping responses was associated with apathy, and
avoidant coping was associated with depression. They suggested that apathy
was related to sub-cortical and right hemisphere lesions. Unfortunately, it
was not possible to control for dysexecutive problems contributing to the



REHABILITATION OF EMOTIONAL DISORDERS 125

un-planful coping responses described in these studies. What is important in
the context of rehabilitation, then, is that styles of coping might not neces-
sarily represent ‘static’ pre-injury dispositions, and need to be understood
in the contest of the survivor’s neurological profile, and general post-injury
psychological reactions.

Trauma of the event

As described above, it has become more widely accepted that the event
leading to a brain injury can be emotionally traumatic. Many survivors of
traumatic events have great difficulty in developing adaptive ways of coping
with changes in their lives and their emotional trauma, and typically become
isolated and withdrawn (Brewin, 1984). Within the context of a ‘stress and
coping’ model described above, it can be argued that some survivors may have
had a combination of factors that have enabled them to adjust to changes
in their lives caused by their trauma. However, their adjustment might also
be influenced by having suffered emotional trauma during the event itself.
There is evidence in non-TBI groups that some survivors have greater risk of
developing PtSD under less severe trauma conditions than others. However,
under severe trauma conditions both ‘at risk’ and ‘not at risk” groups appear
equally likely to develop the disorder. In a recent study Williams et al. (in
press, a) found that pre-injury factors (such as educational achievement and
occupational status) did not predict the development of PtSD. However,
attribution to others for the event was associated with the development of
symptoms, whilst poor insight was a protective factor in the development of
symptoms.

Additional issues & stresses

It is beyond the scope of this chapter to cover the myriad sources of stress
for ABI survivors. However, it is important to note some additional criti-
cal issues for assessment and management of mood disorders. Firstly, many
survivors may suffer relationship problems, with breakdown of partnership
and/or changes in family roles (see Kendall & Terry, 1996). In many cases
of ABI there may be physical disabilities causing additional stress. Survivors
may often have problems with pain, particularly headache, and in TBI, pain
due to orthopaedic injuries (see Andary, Crewe, Anzel, Haines, Kulkarni et
al., 1997), which may be associated with the maintenance of emotional dis-
tress, such as PtSD symptoms (see Bryant, Marosszezecky, Crooks, Baguley,
Gurka, & Joseph, 1999). Symptoms of sleep disorder are also very frequent,
and may exacerbate problems in cognition and affect (Cohen, Oksenberg,
Snir, & Stern, 1994). Furthermore, as has been noted above, misuse of alco-
hol and/or drugs may become significant problems for survivors, either as an
exacerbation of a pre-injury condition, and/or a maladaptive coping strategy
(see Kreutzer, Witol, & Marwitz, 1997).
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Neurorehabilitation and Emotion

In this section there will be a consideration of the neuro-rehabilitative input
required for the management of mood disorders in ABI groups. However, it
is important to note that psychopharmacological interventions are often used
in combination with other modalities, such as CBT.

Pharmacological intervention and considerations

Reviews of recent psychopharmacology for depression and anxiety in ABI are
available (see Fleminger et al. (in press) and Williams, Evans, & Fleminger (in
press) respectively). In general, there appears to be evidence for the efficacy
of anti-depressant medication after stroke in treating depression (see Turner-
Stokes & Hassan (2002)) and there is anecdotal evidence to support the use
of SSRIs in brain injury (Sloan, Brown, & Pentland, 1992). Unfortunately,
there do not appear to be any RCT evaluations of antidepressant efficacy for
depression after traumatic brain injury (see Fleminger et al. (in press)). There
is an indication that depression following brain injury may be more difficult
to treat than when in isolation. For example, a controlled comparison study
by Dinan and Mobayed (1992) found that patients who were depressed
following head injury appeared to respond less well to amitriptyline that
depressed patients without a head injury. Fleminger et al. (in press) noted that
‘neuropsychiatrists would recommend starting with an SSRI, partly because
these drugs probably have less effect on reducing seizure threshold particu-
larly when compared with tricyclic antidepressants’.

Psychological treatments are considered to be the mainstay of the manage-
ment of anxiety in those with a brain injury — as those without brain injury
(see Lishman, 1998). With severe symptoms, or symptoms that do not respond
to psychological treatment, a pharmacological strategy may be suggested.
Antidepressants with sedative properties may be valuable in some patients
with anxiety, and may also help the insomnia which is often present (Wil-
liams et al., in press). Zafonte, Cullen, and Lexell, (2002) provide a review
of the mechanisms, efficacy, and side effects of serotonin agents in traumatic
brain injury for the treatment of depression, and for panic disorder, obses-
sive-compulsive disorders, agitation, sleep disorders, and motor dysfunction.
Williams et al. (in press) noted that Benzodiazepines should be avoided in
those with chronic symptoms or in those with evidence of substance abuse,
also that the potential side effects of the anxiolytics appear to dictate which
drug is chosen. Indeed, caution must be exercised in general with the use of
psychotropic medication with brain injured groups. First, such medications
might exacerbate the symptoms of the brain injury. For example, psycho-
tropics may produce derealisation — a common symptom after brain injury,
therefore such survivors are particularly vulnerable to this side effect. Second,
because of the cognitive problems experienced by such survivors many may
have difficulty in maintaining appropriate management of a pharmacological
regime.
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Case Illustrations of Cognitive Rehabilitation and Cognitive Behaviour
Therapy (CBT):

The following cases are provided to illustrate how cognitive rehabilitation
and CBT may be integrated for the management of mood disorders in ABI.
Two individuals were treated at a centre for cognitive rehabilitation. In both
cases there was a diagnosed mood disorder (OCD and PtSD), and co-mor-
bidity with other disorders (depression, and depression with alcohol misuse
respectively), in the context of general neuropsychological deficits.

General cognitive rehabilitation programme

The assessment process consisted of neuropsychological evaluation, multi-dis-
ciplinary therapy assessments interviews, clinical psychology and neuropsy-
chiatric evaluations, administration of mood and behaviour inventories, and
self and observer ratings of cognitive, mood and behavioural symptoms over
a two week period (for further details see Williams, Evans, & Wilson, 1999).
Mood and psychiatric assessments followed DSM-IV guidelines for diagnoses
of psychiatric disorders (American Psychiatric Association, 1994). The reha-
bilitation programme consisted of five components: (1) goal setting proce-
dures; (2) coordinating therapists for facilitating survivor’s understanding
of intervention and goals; (3) intervention on awareness of impairments and
emotional reactions; (4) therapeutic group milieu for encouraging awareness
and acceptance and use of strategies; and (5) supported social re-integration
for follow-through of strategy use in home or work settings.

For each survivor, the individualised programmes contained an intensive
rehabilitation phase followed by a community re-integration phase (attend-
ing the centre on 1-2 days per week, for example). Family members, partners
and/or friends of the participant were invited to attend a support group to
facilitate their understanding of the participant and to derive mutual emo-
tional support. In cognitive groups survivors were encouraged to develop
their understanding of their brain injury and its consequences, and how to
manage and compensate for cognitive problems, for example, in a memory

group.

CBT and rehabilitation

In the programme, clients were provided with individual and group sessions
designed from a CBT perspective. CBT has been shown to be highly effective
for the management of a range of mood disorders in the general mental health
groups (see Roth & Fonaghy, 1996). Importantly, CBT has at its centre, a
Socratic, metacognitive process of guided discovery that enables a person to
share in an examination of their cognitive, emotional and behavioural experi-
ences. CBT provides systematic means for addressing such issues as: negative
automatic thoughts; negative cognitive schemas; unhelpful behaviour profiles;
social engagement and, importantly, hope. CBT is advocated as particularly
suited for people with ABI as it contains systems for managing generalisability
of ‘therapeutic work’ from the treatment session (diaries and workbooks etc.)
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and promotes social and emotional control skills learning (Ponsford et al.,
1995; Williams & Jones, 1997). Moreover, cognitive rehabilitation and CBT
both have an emphasis on enabling survivors to gain skills, record progress,
challenge pessimism and promote self-efficacy. CBT appears particularly well-
suited for integration with cognitive rehabilitation as it provides systems and
strategies for structuring interventions for people with cognitive disabilities
(Ponsford, 1995; Manchester & Woods, 2001; Williams & Jones, 1997).

Case Illustration; OCD and Depression

CBT for OCD includes behavioural exposure, response prevention and man-
agement of negative intrusive thoughts. CBT has shown to be effective, in
general, and in prevention of relapse (Roth & Fonagy, 1996). Davey and
Tallis (1994) described additional features to a CBT treatments, inlcuding
attentional strategies for managing self-doubt.

History

DC was a security system officer at the time of injury. He had suffered a TBI
in an RTA (coma of 4 weeks, PTA of 2-3 months). He also suffered ortho-
paedic injuries. He was seen two years post-injury. His family had become
concerned over his withdrawn state, lack of purpose, and low mood. He had
a dense retrograde amnesia and a poor anterograde memory. He exhibited a
range of compulsive behaviours, involving tidying, and checking. He did not
have any premorbid psychological or psychiatric history of note.

Neuropsychological status and mood state

DC’s pre-injury and current 1Q, and processing speed were in the average
range. His attentional skills and memory were impaired. He noted that he
did not ‘trust’ himself to remember activities, of which there were few. He
had a limited daily routine. He often ‘tidied up’, and on rare trips from the
house, checked that the cooker was off and that the doors were locked, up to
20 times. He socialised with difficulty, ‘checking himself* for personal pos-
sessions ‘constantly’. He believed himself to be ‘a mess” and therefore socially
unacceptable. He also had fears over harming his legs if he engaged in any
activities. His scores on the Hospital Anxiety and Depression Scale (HADS,
Zigmond & Snaith, 1983) were in the moderate and mild ranges for anxiety
and depression, respectively. However, in interview, he was assessed as being
at risk of suicidal depression in the longer term.

Formulation

DC had a dense amnesic disorder with attentional difficulties consequent
upon his TBI. His immediate visual recall was a particular strength. OCD
symptoms appeared to be related to the following: (1) cognitive disorders
triggering self-doubt and rumination with checking as an overcompensation
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for poor memory; (2) checking and tidying, providing a means of controlling
aspects of his immediate environment and sense of safety in the absence of
other, more meaningful, activities; (3) behaviours being negatively reinforced
by avoidance (the behaviour ‘saved’ him from social demands); (4) distorted
self-image being maintained, and exacerbated, by avoidance of activities, with
core beliefs being highly negative and leading to negative automatic thoughts;
(5) health fears contributing to general avoidance behavioural pattern; (6)
problems being maintained and exacerbated by a lack of opportunity for
developing adaptive responses.

General intervention

DC was provided with support for developing an external memory system
which included: filofax for long term memory; voice organiser for supporting
delayed memory; and electronic organiser for prospective memory/reminding.
He was also supported in developing stress management skills, including:
relaxation skills; management of negative automatic thoughts (NATs); and
attentional skills for ‘burning in” what he had ‘just done’. A graded exposure
programme was developed based on his least to most worrisome situations in
3 domains: social-leisure; community-mobility; and physical activities. Over
a period of 8 months, DC was provided with a programme that progressed
from developing basic emotional and cognitive control skills through to
integrating their use in functional situations. He was provided with specific
clinical psychology input to develop his integrated use of such skills, with
interdisciplinary input across all areas of his hierarchies.

Specific interventions

For socialising, DC had a hierarchy that included the following situations,
and associated negative automatic thoughts: calling a friend (‘they’re only
putting up with me...anyway, I’ll forget what we talked about’); going to a
pub, and staying for 40 minutes (‘I’ll repeat myself...I’ll look a mess’) and
going to a club (‘I’ll get pushed and hurt my legs’). Over the course of inter-
vention, DC became skilled at using relaxation to prepare for situations and
answer NATs, and became engaged in activities. For example, for making a
call, he had a plan of using breathing exercises and getting a note-pad for
questions to ask and noting responses. On ‘checking the evidence’ for ‘being
a nuisance’ to friends, he found that, when reviewing his mood diary on his
organiser, he had examples of friends asking his advice, joking, and making
joint plans.

For socialising and community mobility, DC initially needed to develop
his skills for leaving the house. This included ‘over-attending’ to indications
that the door was locked (when closing the door, he was instructed to listen
to the click, and the serrated key making a scraping sound when coming out
of the lock). He also practised making a visual image of where things were
before leaving the house, so he could ‘recreate’ the image later (‘I left the
phone on the tabletop, picture it, don’t worry’). When socialising he used
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his voice-corder to note any future plans (where to meet later, for example),
and relaxation skills if needed. Regarding his physical health worries, he was
supported in identifying and managing catastrophic NATs.

Outcome

DC reported increased confidence in integrating such skills to achieve his
goals. At discharge from the programme he had made progress in all areas,
socialising regularly, travelling independently, and being engaged in a range
of physical activities. His scores on anxiety and depression ratings were
reduced to the non-clinical range. He noted: ‘I’ve had my life back...I spent
all the time since the accident at home watching TV..afraid that if T do some-
thing I’d look foolish... [[’'m now with friends or] making new friends...using
strategies...that was confusing for a while but over time you get used to the
new habits, and what technique to use where and when, and you get to trust
it...and [you] get confident...[but] you’ve got to watch for that vicious cycle,
of withdrawal.” DC had maintained his progress at a 6 months review.

Case illustration: PtSD, alcohol misuse and depression

CBT is widely accepted as a treatment for PtSD and includes a combination of
exposure therapy, stress inoculation training and cognitive therapy (Rothbaum,
Meadows, Resick, & Foy, 2000). McMillan (1991) described the successful use
of a behavioural approach for managing intrusive and avoidant symptoms in
the case of a survivor of severe head injury who had complete amnesia for the
event. McNeil and Greenwood (1996) described a CBT package with a survi-
vor of severe brain injury from a road traffic accident (RTA). It was found that
treating the PtSD symptoms lead to changes in behaviour, which had been origi-
nally thought to have been un-modifiable due to organic ‘personality changes’.

History

KE was seen 2.5 years following a TBI in a RTA. His girlfriend, a passenger,
died in the accident. He had a coma of 1-2 days and a post-traumatic amnesia
of up to a week. He suffered multiple skull fractures, and facial and orthopae-
dic injuries. He lost his job as a sales person and had had two unsuccessful
returns to work. He had started a new relationship, which was under threat
due to anger outbursts.

Assessment

KE’s verbal and visuo-spatial reasoning skills were largely intact although
he had mild executive problems and a reduction in processing speed. His
memory and attentional skills were poor. His cognitive difficulties were
compounded by mild diplopia. There was no prior history of psychiatric dis-
turbance or substance abuse. He reported that he could recollect an island of
memory for the trauma event: ‘[I was] coming around for a short period...[I]
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felt I was dying...I remember...I was in the car. Smoke ...there was blood...I
couldn’t see...couldn’t breathe...I reached for my girlfriend, she was lying
there...[passenger seat]...she was dead.’. He reported nightmares every night
and frequent flashbacks during the day. He admitted alcohol misuse to cope
with his problems, especially for aiding sleep. On the Impact of Events Scale
(IES) (Horowitz, Wilner, & Alvarez, 1979) his score was in the severe range.
On the HADS, his score for anxiety was in the severe range, and depression
in the moderate range.

Formulation

KE had executive, memory and attentional difficulties. He was noted to have
severe PtSD, including intrusive re-experiences, avoidance behaviours and
emotional blunting. PtSD symptoms were contributed to by survivor guilt
and a grief reaction. He had mild generalised anxiety and mild to moderate
depression, and a moderate alcohol dependency. He had moderate insight
into his mood disturbance. His symptoms were maintained in the absence of
opportunities to develop adaptive responses. Without appropriate support,
he was assessed as being at risk of continuing to experience PtSD symptoms
and to develop more severe depression in the long term.

General intervention

KE attended the programme to pursue goals related to managing his anger,
alcohol, and PtSD symptoms, and for developing occupational opportunities.
Through cognitive groups KE identified and later demonstrated the use of
systems and strategies for managing his planning, memory and attentional
difficulties. For example, he used a palm-top computer to plan and monitor
activities at home, such as undertaking basic DIY tasks. This was particularly
helpful for providing him with reminders to stop working and take breaks
and spend time with his step-children. In mood groups KE developed his
awareness of factors that influenced his mood from a CBT perspective. He
was also supported in developing coping skills, such as relaxation strategies,
‘thought catching’ and evidence checking. He also received twice-weekly
individual CBT sessions with a clinical psychologist focusing on identifying
immediate triggers and background mediators for his mood and developing
his coping skills. Using the palm-top computer he was supported in recording
the following: alcohol intake; sleep pattern and problems; arguments, includ-
ing antecedents, behaviour and consequences; and nightmares or flashbacks.
He received individual and group input regarding alcohol misuse and anger
management techniques.

Specific interventions

As KE became reliable in recording his emotional status he progressed to
achieving specific input on his PtSD symptoms, with goals including address-
ing his monitoring and management of intrusive re-experiences. For example,
he received individual sessions in which he was asked to describe current
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trauma re-experiences in increasingly more detail whilst being prompted to
use relaxation strategies. On one occasion he had reported (from notes on his
palm top) being distressed after watching a television police drama involving
a car chase. He had become breathless and agitated. Whilst recounting the
episode in a session, he recounted his ‘island of memory’ from the trauma
event, and noted how the steering wheel had trapped him. With guidance to
use relaxation techniques to ‘stay in the present’, he continued to explore
the memory to become increasingly exposed to it. In later group sessions he
reported being more able to process the event without the expected surge of
anxiety. KE was also supported in identifying a part-time work placement (in
a Do-It-Yourself (DIY) store). He was encouraged to develop a paced, planful
approach to managing the demands of this work placement, and counselled
to maintain a part-time role.

Outcome

At discharge, KE had achieved goals regarding his emotional status and
work. He managed his anger, alcohol, and PtSD symptoms consistently. For
example, he had nightmares occasionally rather than nightly, and could use
relaxation strategies for aiding sleep, which meant he drank less alcohol,
and was more able to function during the day. He was also holding down a
part-time job in a DIY store. His score for depression was reduced from the
clinical to non-clinical range, although his anxiety score remained somewhat
elevated. His scores on the IES were reduced from the severe to the moder-
ate range. These gains were maintained at a 6-month review, and his alcohol
intake had continued to reduce (down by 50% to ‘safe’ levels). However,
as suggested by his IES scores, he continued to have some trauma-related
nightmares and intrusive thoughts. He noted that he did not misuse alcohol
to avoid such intrusions, and felt much more able to control PtSD symptoms.
KE was referred on to case management services locally.

Conclusions

Neurological trauma can lead to many forms of emotional distress and
survivors frequently develop mood disorders. Recent advances in cognitive
rehabilitation, in combination with developments in CBT, have yielded the
possibility of systems and strategies for managing cognitive and emotional
disorders for many ABI survivors. It must be emphasised that the assessment
and management of mood disorders in ABI is complicated by a host of factors,
and needs to be comprehensive in order to arrive at realisable goals. However,
given the mental health risks of survivors of ABI, services need to be devel-
oped which provide screening for mental health issues such that more detailed
management plans, including in-depth assessments, can be conducted. With
such developments, more people may have access to services that could pro-
tect, and even promote, their social and psychological well being.
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‘Adults with disabilities and their families want the same things other people do
— a place to live, a job, an education, recreation, friendships and family life.’

Racino & Williams (1994, p. 39)
Concepts and principles

Social functioning after traumatic brain injury (TBI) can be conceptualised
from at least two perspectives. Firstly, disturbance in social functioning as
an impairment, directly caused by the TBI. These executive impairments that
straddle the domains of cognition and behaviour frequently arise as a result of
frontal systems dysfunction. Included are difficulties with social skills (God-
frey & Shum, 2000; Marsh, 1999), pragmatic communication (McDonald,
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Togher, & Code, 1999; McGann & Werven, 19935), social problem solving
(Levine, van Horn, & Curtis, 1993; Kendall, Shum, Halson, Bunning, &
The, 1997), and behavioural controls (Alderman, Fry, & Youngson, 1995;
Medd & Tate, 2000; Wood, 1987). An alternative perspective conceptualises
disturbance in social functioning after TBI as disablement, affecting three
broad domains in particular: occupational activities, interpersonal relation-
ships, and independent living skills. It is not only impairments in executive
functioning that may cause disablement in social functioning — any type of
motor-sensory or neuropsychological impairment may also adversely affect
social functioning; for instance, hemiparesis restricting a person’s ability to
play sport, amnesia limiting a person’s capacity to engage in and remember
conversations, thereby impacting on their capacity to maintain interpersonal
relationships and so forth.

This volume contains a number of chapters that are relevant to the first
perspective of social functioning, impairments, (see in particular Chapter 4 on
executive deficits and Chapter 9 on behaviour and conduct disorders). Reha-
bilitation of impairments in social aspects of executive functions is becom-
ing more widely discussed and incorporated into rehabilitation programs
(see above chapters and also Grattan & Ghahramanlou, 2002; Sohlberg &
Mateer, 2001). In order to avoid repetition, the present chapter focuses on
the second perspective: social functioning as disablement after TBI, much of
which also applies to acquired brain injury in general. We present our reha-
bilitation approach to maximising a person’s social functioning after TBI and
provide an overview of our clinical practice.

Health Condition
(disorder or disease)

Body Function«——, Activities «, Participation
and Structure

I T
| l

Environment Factors Personal factors

Fig. 1. International Classification of Function.
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There is not a direct correspondence between impairments and their effects
upon social functioning. The International Classification of Functioning (ICF,
WHO, 2001) provides a helpful framework to understand the complex set of
factors contributing to social functioning after TBI and other health condi-
tions. The ICF differs in significant ways from the original model, the Inter-
national Classification of Impairments, Disabilities and Handicaps (ICIDH,
WHO, 1980), including: (1) the use of neutral terminology (Activity replaces
Disability; Participation replaces Handicap), (2) use of the term Disablement
in a generic sense, without specific demarcation between limitations in Activ-
ity and restriction in Participation, and (3) the introduction of Contextual
Factors (both environmental and personal) which may exert a facilitating
effect or cause barriers to participation (see Fig. 1).

Figure 2 illustrates the way in which the ICF is interactive and different
outcomes may be achieved depending on various configurations in impair-
ments, disablement and contextual factors. Impairments caused by TBI
(whether neuropsychological e.g., memory impairment, or motor-sensory
e.g., dysarthria) may cause limitation in activities (e.g., at the general level,
work) and restriction in the person’s capacity to participate in everyday life
situations (e.g., at the specific level, unable to do their job as a receptionist).
Contextual factors will influence the outcome, however: an understanding
employer may alter the work duties so that they are compatible with the
person’s impairments (e.g., changing reception work for clerical duties).

Health Condition Participation
(TBI) Now able to work

.

!

Impairment _— Activit E— Participation
Memory Limitation in major life Restriction in work
Dysarthria area, viz work as receptionist

!

Environment Personal factors
Understanding but Person is determined to
- —>
demanding employer says overcome obstacles, uses
“As a last resort try this organisational structure -
clerical work, but don’t and memory aids

make mistakes.”

Fig. 2. International Classification of Functioning: Contextual factors.
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Moreover, the individual’s personal qualities in terms of, for example, their
level of drive and determination to be employed may result in them using
organisational strategies and memory aids as part of their work practice to
compensate for their memory impairment, thereby reducing or even eliminat-
ing disablement in the work and employment domain.

The ICF has many comparable features to other models of adjustment
after TBI described in the literature. Thirty years ago Lishman (1973) drew a
distinction between direct effects of the injury (in WHO terms, impairments
and disabilities) and indirect effects of the injury (in WHO terms, contextual
variables). Recent work (e.g., Godfrey, Knight, & Partridge, 1996; Kendall
& Terry, 1996; Moore, & Stambrook, 1995) has seen more refined analyses
of the way in which outcome and adjustment are influenced by impairments,
disabilities, and contextual variables (personal and environmental resources),
collectively termed antecedents. An important contribution of this research
describes the way in which the impact of the antecedent variables on outcome
and adjustment is mediated by the individual’s cognitive appraisals of the
situation and particular coping strategies.

Thus, for the purposes of the present chapter, ‘social’ refers to the effects
of impairments on the person’s daily activities and participation in everyday
life, as mediated by contextual and other factors. Thence, social rehabilitation
refers to procedures used to maximise resumption of social aspects of par-
ticipation in daily activities, particularly for independent living, interpersonal
relationships, work and leisure activities. This perspective of disablement
in social functioning has considerable overlap with the literature on com-
munity integration. The aforementioned three broad domains (occupational
activities, interpersonal relationships, and independent living) are those we
used in our earlier work examining psychosocial outcomes after TBI (Tate,
Lulham, Broe, Strettles, & Pfaff, 1989) and later in developing a measuring
instrument of psychosocial reintegration (Tate, Hodgkinson, Veerabangsa,
& Maggiotto, 1999; Tate, Pfaff, Veerabangsa, & Hodgkinson, in submis-
sion). Subsequent to our initial report, other researchers have independently
affirmed the relevance of these three areas of social functioning for the TBI
group (McColl, Carlson, Johnston et al., 1998; Willer, Rosenthal, Kreutzer,
Gordon, & Rempel, 1993).

In the opinion of Ylvisaker and Feeney (Feeney, Ylvisaker, Rosen, &
Greene, 2001; Ylvisaker & Feeney, 1998, 2000), traditional rehabilitation
models use a hierarchical treatment approach: first addressing neurologi-
cally-based impairments; then, if difficulties persist, activity limitation; and
finally participation restriction. Their clinical practice reverses the hierarchy
so that the first line of attack is to increase participation (in ICIDH terminol-
ogy, reduce handicap). They enumerate a number of principles or ‘critical
intervention themes’, summarised in Table 1, which guide their rehabilitation
practice, and they argue for rehabilitation that is contextualised, collabora-
tive, and person-focused. Their approach arises from their experience with
individuals who frequently exhibit challenging behaviours (generally premor-
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Table 1. Critical intervention themes.

Adapted from Ylvisaker and Feeney (2000)

Context The context of delivery of rehabilitation needs to involve
personally meaningful themes, activities, settings and inter-
actions.

Everyday routines and  Appropriately structured everyday activities provide the best

everyday people context. People relevant to the life of the person with TBI
(eg. family, work supervisors) should be involved in their
rehabilitation

Apprenticeship training Information and skill is acquired during task completion.

and collaboration Supports and mediation are provided initially, then system-
atically withdrawn at appropriate times. Professional staff
work in collaboration with clients to achieve goals.

Reconstructing a sense  Impairments and the associated activity limitation and par-

of self ticipation restriction necessitate that the individual restruc-
tures their sense of self and have successful experiences
associated with their new identity.

bid, which are then compounded by impairments from the TBI). It addresses
the aforementioned multifactorial contributions to adjustment, and thereby
provides a helpful model for clinical practice after discharge from inpatient
rehabilitation.

It is well known that TBI spans the gamut from the most minor of inju-
ries to those of extreme severity, in which a person can be unresponsive for
many months. Our work focuses largely on those with severe injuries, with
durations of posttraumatic amnesia (PTA) usually in excess of one week. Yet
the nature and degree of impairments and levels of recovery, as measured
by scales such as the Glasgow Outcome Scale (GOS, Jennett & Bond, 1975;
Jennett, Snoek, Bond, & Brooks, 1981), show extreme individual variability.
Confusion has often arisen in distinguishing between severity of the initial
injury and severity of outcome, but it is far from the case that a person with a
severe injury necessarily has severe impairments or severe disability. Although
there is a significant correlation between severity of injury and degree of
recovery, levels of outcome of individuals with severe injuries span the ranges
of GOS categories. For example, at an average of six years posttrauma, our
consecutive series of 100 severely injured rehabilitation admissions (mean
duration of PTA 11.6 weeks, with PTA in excess of one month in 74%) com-
prised 49 individuals with Good Recovery, 27 with Moderate Disability, 17
with Severe Disability, none were in the Persistent Vegetative State and seven
had died (Tate et al., 1989). It thus follows that goals of social rehabilitation
will be very much dependent upon, in the first instance, the nature and degree
of disablement.
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Within this constraint, the philosophical tenet that guides our rehabilita-
tion service is that all individuals are entitled to work or have alternative
meaningful occupational activity, be part of a social network, and live in
their own home in the community. Also implied, is that they have access to
community resources and activities, in the form of transport. It is helpful to
put these principles in the context of those other clinicians have described
to empower people with disability from TBI, as summarised in Table 2. At a
more specific level, Durgin (2000) provides a thought-provoking analysis of
strategies to combat traditional, over-restrictive practices, as well as those to
permit considered and reasonable risk-taking to enable the person’s return to
community living.

Table 2. Principles guiding community integration after TBI.

Racino and Williams (1994) Willer and Corrigan (1994)
1. People using the services and their =~ 1. No two individuals with acquired
families know themselves best brain injury are alike
2. Services must promote self-suffi- 2. Skills are more likely to generalize
ciency and community membership when taught in the environment

where they are to be used

3. Services should be functional and 3. Environments are easier to change
take place in relevant environments than people

4. People using services should have 4. Community integration should be
the option to hire, manage, and fire holistic

their own staff

5. All people with TBI have a place 5. Life is a place-and-train venture
to participate and contribute in the

community
6. Support resources includes ‘natural’ 6. Natural supports last longer than
supports, community supports, and professionals

personal assistance services

7. People should live in generic, afford- 7. Interventions must not do more
able, and accessible housing within harm than good
communities and neighbourhoods

8. The provision of support services 8. The service system presents many of
should be separated from the selec- the barriers to community integra-
tion of a place to live tion

9. Medical services should only be 9. Respect for the individual is para-
provided for medical issues mount

10. Hope is an essential fuel for the  10. Needs of individuals last a lifetime;
future so should their resources
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Social Rehabilitation in Practice: the Liverpool Hospital Approach

a) Structure of the service

The following overview of our clinical practice draws upon the infrastructure
provided by a government-funded, regionally-based, specialist TBI rehabilita-
tion service located at Liverpool Hospital in Sydney, Australia. This service,
originally established at Lidcombe Hospital in the 1970s (inpatient unit in
1976 and community service in 1979), has been described elsewhere (Broe,
Lulham, Strettles, Tate, Walsh, & Ross, 1982). Since 1989, the Liverpool
service has been one of the 13 participating units in the New South Wales
Brain Injury Rehabilitation Program — a state-wide program initiated as a
partnership between the Department of Health and the Motor Accidents
Authority of New South Wales.

As shown in Table 3, selection criteria to the service are few and liberal:
age, place of residence, and having sustained a TBI. The admission criteria are
occasionally waived in exceptional circumstances. For example, young people
from the region with other types of acquired brain injury, most commonly
hypoxia or stroke, are admitted if there are no other suitable services to meet
their needs, such as dealing with confusion and agitation in a mobile patient

Table 3. Liverpool hospital brain injury rehabilitation service.

Admission criteria:
e Age at injury 16-60 years
e Resident in geographical catchment area (South Western and Southern Sydney
Area Health Services — population approx. 1.1 million)
e Sustained traumatic brain injury

Clinical service components:
e 16-bed inpatient unit
4-bed transitional living unit located in the community
4-bed respite cottage located in the community (Camden House)
multi-disciplinary inpatient team
multi-disciplinary community team
Head-2-Work program located in the community in an industrial factory

Staffing levels for community team (16.7 full-time equivalents):
e 0.6 team leader

S case managers

1 clinical psychologist

1.6 medical rehabilitation specialists

1.5 neuropsychologists

2 occupational therapists

1 physiotherapist

1 recreation officer

1 speech pathologist

2 social workers




144 NEUROPSYCHOLOGICAL REHABILITATION

during the post-acute stages. In its current configuration, the rehabilitation
service has a number of components, with the community team drawing heav-
ily upon the transitional living unit (TLU), respite cottage, and Head-2-Work
program. This integrated service allows for a continuum of care from the time
of inpatient admission.

The focus of the present chapter on social rehabilitation describes services
provided by the community team, after the person has been discharged from
inpatient rehabilitation. This service has not arisen because it is a cheaper
option than inpatient rehabilitation, as appears to be driving the agenda of
some programs described from North America, but rather the service exists
because many people are discharged from inpatient rehabilitation with con-
tinuing limitations and restrictions in everyday living that call for continued
therapy and provision of services.

b) Cornerstones of the service

There are four essential clinical features of the community service. It is nonse-
lective, and the rehabilitation programs are needs-driven, community-based,
and largely individually-focused.

(1) Individuals are unselected

The underlying philosophy of the service is one of equity of access to rehabili-
tation. Thus, it is nonselective and all individuals are accepted who meet the
previously described very liberal admission criteria. People are not rejected
on the basis of the nature or severity of impairments, nor their psychosocial
and economic backgrounds. Consequently, individuals are often admitted
who are difficult to work with and who may not have favourable prognoses:
those with challenging behaviours, problems with awareness, current sub-
stance usage, history of and/or current psychiatric symptomatology, criminal
histories, previous unemployment, as well as those who do not have private
health or other type of insurance or compensation.

(2) Needs-driven rehabilitation
There are three aspects to a needs-driven rehabilitation service. Firstly, all
eligible people are admitted to the service who have needs, irrespective of
the time posttrauma. One implication of this is that the number of people
involved in the service at any one time is large. During the calendar year 2000,
467 individuals received services from the community team (Tate, Strettles,
& Osoteo, in submission). The workload for the 17 staff in the team is thus
intense, with 8,046 occasions of service provided during 2000. Secondly, it
is recognised that no single profession has the requisite skills and expertise
to address the diverse range of needs presented by people with TBI and their
families. Thus, a multidisciplinary team is necessary to effect social rehabilita-
tion and maximal community reintegration.

Finally, a needs-driven approach means that there is no designated time-
frame for an individual’s involvement in a program. Essentially, an individual
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and/or family can be a member of the service while-ever that person has needs
that the service can meet. Thus when some goals are met (e.g., accommoda-
tion in the community), others goals can be set which build upon previous
ones (e.g., being able to travel independently by public transport). Further-
more, as circumstances change new issues arise that are addressed, as the
following example illustrates:

In 1987, at age 435, Bill sustained a minor brain injury, but subsequently
deteriorated and at two days posttrauma was in status epilepticus. Left
temporo-parietal subdural haematomata were repeatedly evacuated,
both before and after insertion of a ventriculo-peritoneal shunt. In
1988, after 12 months inpatient rehabilitation, he was discharged to
the care of his parents and referred to the community team. Although
independent in basic self-care activities, Bill was not otherwise inde-
pendent, largely because of his neuropsychological deficits (memory
disorder, cognitive rigidity, perseveration and marked inertia). The
community team continues involvement in Bill’s case at the time of
writing. Over this 14-year period, there have been 119 occasions of
service from the community team. These were not evenly spread across
the years, but rather waxed and waned - there have been years when
Bill has been discharged from the service, but re-referral occurs when
specific issues arise, such as the death of his mother in 1998 and father’s
subsequent illness. At that point, respite care was made available, he
was re-assessed in the TLU for independent living, accommodation
options and community activities were explored, with input from the
case manager, occupational therapist and social worker.

Thus a second philosophical tenet is the commitment to provision of services
throughout the person’s life, based on the recognition that needs and circum-
stances change over time. In our experience, rehabilitation after TBI is not
usually a discrete ‘repair and fix’ job; rather, for many people it is a lifelong
process of adaptation.

(3) Community-based therapy programs

When rehabilitation is community-based, there is the opportunity for it to
be conducted in context. Clinicians have often pointed to the importance of
contextually-based therapies (Cervelli, 1990; Hayden, Moreault, LeBlanc, &
Plenger, 2000; Sloan, Balicki, & Winkler, 1996; Ylvisaker & Feeney, 2000).
Opportunities for social rehabilitation in inpatient settings are often fairly
contrived and artificial, and hence social rehabilitation is best conducted in
the community after the patient has been discharged from inpatient rehabili-
tation. Moreover, during inpatient rehabilitation the energies of the patient
and family are usually focused on recovery of more basic functions — mobil-
ity, communication, cognition and activities of daily living. It is generally the
case that they are not emotionally ready to tackle the social consequences
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of TBI until around the time of discharge. The risk is, however, that once
the patient is discharged from inpatient rehabilitation, social rehabilita-
tion is not conducted at all. This is because the focus of many outreach
teams is on the coordination and liaison component of case management,
in which the person is referred to other services as required, rather than
the provision of those services within the team. The Liverpool approach is
distinctive in that case managers work in partnership with therapists. The
advantage is that the individual receives a holistic, coordinated, integrated
and planned service. The people and their families become well known to
team members, who are then in a position to address current needs and
anticipate future ones.

A central aspect of the rehabilitation program is networking with other
government and non-government agencies and working in tandem with
generic services provided in the community. Frequently, there are barriers
to accessing generic services because, in Australia at least, these focus on
older persons or those with disabilities from other causes that make such
services unsuitable for the group with TBI. Closely related, is the fact that
staff members involved in generic services generally do not understand issues
pertaining to acquired brain injury. This applies both to accessing services
to enhance community living (e.g., housing support, recreational options),
as well as getting assistance in times of crisis, such as suicidality. Recom-
mended practice in the latter domain is for specialist brain injury services
to work together with generic mental health and other services (Kuipers &
Lancaster, 2000; Tate, Simpson, Flanagan, & Coffey, 1998). By providing
services within the team we can support people while they are accessing
services to optimise the chances of success, as Bill’s previous example dem-
onstrates:

When Bill’s mother died and his father’s health was failing, the goal of
independent housing was explored. Following a four-week assessment
in the TLU, the case manager sought the social worker’s involvement,
who met with Bill and made application to the Department of Housing.
This was not restricted to completing the forms and paperwork, but
rather involved a counselling approach to help Bill become more aware
of the issues involved in independent living, and assist him to generate
his own solutions to potential problems. The social worker attended
meetings between Bill and the Department of Housing to ensure correct
information was given and that Bill was not disadvantaged by staff not
understanding his disabilities and his inability to follow through the
process. Because of the social worker’s advocacy role, she became an
important support person for Bill at this time. The occupational thera-
pist’s involvement initially focused intensively on household manage-
ment, particularly the development of strategies for financial manage-
ment and budgeting for bills, which had arisen from his independent
living assessment as an area of special difficulty.
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(4) Individually-focused rehabilitation

An individually-focused approach allows for establishing an active rehabilita-

tion program, driven by goal planning, which is specific to the individual’s

unique constellation of impairments, functional limitations and restrictions,
environmental circumstances, and personal characteristics. The individually-
focused approach does not imply that the person is treated in isolation, nor
that he or she is a passive entity who has therapeutic procedures applied to
him or her. Rather, the rehabilitation process is tri-level involving the person,
their family and their culture/community. The therapist or case manager acts
as a facilitator, with the ultimate aim being to gradually withdraw supports
during a transition phase so that the person becomes more independent.

A hierarchical approach is adopted which guides the plan of action:

e first provide information,

e then provide the means (depending on the issues and the person’s level
of disablement, this may range from assisting with transport, making
funds available, establishing environmental structures or using verbal
prompts),
and deal with issues that interfere with independent functioning,
to ultimately enhance the individual’s independence with the aim of the
person generating their own outcomes with staff facilitating the process.

The level of disablement is important and for a proportion of the group with
severe disability the rehabilitation program may be confined to the first three
steps because their cognitive limitations mean that the best they can achieve
will be access to services, and it may not be possible for them to generate their
own outcomes. The goal for other clients with less disability is to optimise
their independence, as shown in the following example:

Mick, a 25-year old jockey who lived in the country, fell from a horse
in 1999 and was admitted to a local regional hospital. His initial
Glasgow Coma Scale (GCS, Teasdale & Jennett, 1974) score was 15,
but he was transferred to (another) Sydney hospital for neurosurgical
management of a right frontal haemorrhage. Duration of PTA was
10 days. Mick’s progress and functional recovery was good, and he
was discharged home where he lived with his cousin, with referral to
the regional brain injury rehabilitation outreach team. By 13 months
posttrauma, Mick’s family were concerned that he seemed to have dif-
ficulties coping and he moved to Sydney to live with his parents. The
regional brain injury team referred him to our service. The assessments
identified a constellation of problems: speech and language impair-
ments, memory, planning and organising difficulties and depression
mainly because he was unable to return to his former job. Therapies
and strategy training with the speech pathologist, neuropsychologist
and clinical psychologist were successful and the occupational therapist
and case manager addressed vocational options. Mick was initially
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assessed and retrained at the unit’s Head-2-Work program, and sub-
sequently enrolled in an animal attendant course at a local community
education college. Requirements of the course involved a workplace
component and Mick was referred to BreakThru, a community sup-
ported work program. They arranged a job at Wattle Tree Farm, a
local tourist attraction with bush animals, and provided job coaching
and support. Mick’s program with the community team spanned a 14-
month period, and he was discharged from the service in April 2001,
at that point still working at Wattle Tree Farm.

¢) Clincial pathways

The clinical pathway of the service is described in Figure 3. Individuals are
referred to the service either directly from the inpatient unit or the commu-
nity, the latter including referrals from other services (such as general prac-
titioners, solicitors, health services) and self/family referral. Referral to any
part or stage of the service is possible, and is independent of whether, where
or when they received other services related to their brain injury. Persons who
are accepted to the service may be new admissions, or previous members of
the service who were discharged but have been re-referred, usually because
new issues have arisen with which they require assistance.

All persons accepted by the service attend a clinic, run by rehabilitation
physicians four times during the week. The purpose of the clinic is not only
for medical reasons, but also to identify pertinent issues via a psychosocial
interview. New referrals are discussed at the weekly case conference, from

Rejected —» Refer on to other services
Referral <

Accepted — Clinic «——— Case conference
A

Discharge ‘ ‘
Individual & family CRISIS
meetings / r \

Case management: <« Management plan developed:

* monitor * assessments

*  review « therapies

+ education and support * vocational options
+ adjustment to plan * recreation

* respond to problems * accommodation

- identify new issues *  living skills

Fig. 3. Clinical pathway of Brain Injury Rehabilitation Unit.
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which a management plan is developed. The management plan may include
referral to staff of the community team for other services, which are both
centre-based and provided in the home or community. Goal planning is con-
ducted with each individual by various team members, along the lines of the
process described by McMillan and Sparkes (1999).

The rehabilitation process is dynamic and involves initial fine-tuning and
adjustment of the goals and rehabilitation plan to suit the individual/family
needs. Adaptations to the management plan may occur for a variety of rea-
sons, common ones being family dynamics and cultural expectations of the
client and family, as the following example shows:

Omar was a 28 year-old man of Middle Eastern background who
sustained severe cognitive and physical disabilities as a result of a
car accident in 1998. Following extensive inpatient rehabilitation, he
remained severely disabled and was admitted to the TLU, specifically
to increase his independence in personal care. Upon discharge home to
his family he was able to manage personal care, requiring only mini-
mal supervision. But these gains were soon eroded because the family
insisted on doing everything for him, and this was Omar’s expectation
also. In their culture, a ‘sick’ person is cared for, and allowing such a
person to do activities that are difficult for them is not the way a loved
one should be treated (see Simpson, Mohr, & Redman, 2000). After
negotiation, the family allowed a roster of paid carers to be involved
in supervising and monitoring Omar’s personal care, thereby imple-
menting the discharge plan of maintaining his level of independence in
personal care. Introduction of the carers was not without its difficul-
ties, however, because the family did not understand their role — the
family perceived that the carers, in merely ‘watching” Omar, were not
busy enough to earn their salary and so extra duties, such as house-
work, were requested. This necessitated the case manager negotiating
a structure for the carers and educating the family about the carers’
role, that Omar was not ‘sick’, and the importance of him doing things
for himself.

The community case conference, combined with case management, mainly
serves as the reporting mechanism for program monitoring, review and
adjustment. As such, the case conference does not include the person or
family, although we acknowledge that some clinicians advocate the active
involvement of the individual and family in case conferences. Kneipp (1995)
describes this process in detail, but she recognises that it is time consum-
ing: team meetings are usually held monthly and the report described one
three-hour meeting for a single individual, held in his or her own home. Our
constraint is one of sheer numbers, with an annual caseload of around 500
individuals and their families.

Case management is integral to the organisation and coordination of the
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person’s program, but additionally case managers are also the front-line
people who frequently provide education and support to the individual and
family, assess and respond to problems, resolve conflicts, and identify new
issues as they arise. Hence, they work with the people in a very personal
way, and there is nothing that the service will not do, literally adopting the
‘whatever it takes’ (Willer & Corrigan, 1994) philosophy or ‘what can we
do to make this happen?’ (DePompei, Frye, DuFore, & Hunt, 2001, p. 236).
Regular meetings with the person and family, as well as other service pro-
viders, are held with relevant community team members. At these meetings
progress is reviewed and new goals, including discharge, are discussed. As
Figure 3 shows, the process is not unidirectional, but rather is interactive and
recursive. Moreover, in some instances the process can stop along the way,
and intensity of involvement can also vary, until all issues are solved, goals
are achieved and no further goals are identified, at which point discharge is
an option. However, if goals are continuing or new goals are identified and
new plans developed, then the individual will remain in the system. Crisis
management is an important part of the service and will cut across established
plans and programs. The following example shows the typical range of issues
seen by the community team and methods of management:

Lee, aged 24, sustained severe TBI and other injuries (soft tissue and
loss of vision in her left eye) as a result of a motor vehicle accident in
1998. She had migrated to Australia from South East Asia 10 years
previously with her husband, 13-year old sister, and parents, and had
been working in a retail factory for the previous two years. Initial GCS
score was 8, duration of PTA was 58 days, and she required crani-
otomy to evacuate right extradural and subdural haematomata. On
admission to the rehabilitation unit at 7 weeks posttrauma, she was
agitated and percutaneous endoscopic gastrostomy (PEG) and trache-
ostomy tubes were in situ. Lee received a range of therapies and by
the time of discharge at 4 months posttrauma, she was independently
mobile, independent in self-care and cooking activities, but continued
to have language impairments (word finding and keeping on track in
conversations). The consequences of her continued neuropsychologi-
cal deficits (in particular, impulsivity, slow processing speed, cognitive
rigidity and limited attentional, new learning and planning skills) had
been difficult to handle during inpatient rehabilitation, had not sig-
nificantly responded to intervention, and additionally caused family
friction during weekend leave.

Following discharge from inpatient rehabilitation, the community
team took over Lee’s management and continued rehabilitation: an
attendant carer was arranged to allay concerns about Lee being by
herself all day; the physiotherapist organised a home-based program
to improve fitness and treatment of pain for the soft tissue injury; the
occupational therapist continued working on independent living skills
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in the community and, along with the Royal Blind Society, the effects
of Lee’s visual impairments, and she attended a group-therapy program
targeting social skills; the speech pathologist continued work on Lee’s
communication skills, and introduced memory retraining strategies; the
recreation officer organised a structured weekly program because she
was not yet ready to commence work retraining; the clinical psycholo-
gist targeted Lee’s emotional and temper control problems; and the
social worker provided support and strategies to the family to assist
them to deal with her cognitive and behavioural changes. The overall
program was coordinated and monitored by the case manager via home
visits with the family, at first on a frequent basis, and then as the situ-
ation stabilised, less intensively.

Just on one year posttrauma, after eight months with the commu-
nity team and three sets of rehabilitation plans later, Lee’s situation
was much improved. She was engaging in an Asian speaking social pro-
gram, was fully independent in activities of daily living, with strategies
in place for budgeting. She was still involved with the clinical psycholo-
gist, but was able to control her temper and anger in most situations. At
this point in time she became depressed and therapy incorporated this
focus. Social work involvement with the family increased due to family
conflicts and Lee’s husband’s difficulty in adjusting to the situation.
Respite at the Camden House was organised. The subsequent two years
have focused on relationship issues between Lee and her husband. Lee’s
neuropsychological disabilities particularly impact upon her capacity
to share intimacy and sexual relations. There are constant high levels of
stress and unhappiness, but neither Lee nor her husband are prepared
to end their marriage, and at the time of writing the clinical psycholo-
gist, social worker and case manager remain closely involved with Lee

and her husband.

d) Specific components of the service

The components of the service addressing social rehabilitation as defined (viz.
occupational activities, interpersonal relationships and independent living)
are described in Table 4.

(1) Occupational activities

The occupational area is probably the most straightforward of the three social
domains to effect changes, largely because of the range of options currently
available. The review of Malec and Basford (1996) demonstrates the wide
range of return to work rates, 0-79% in the 17 programs they reviewed. One
reason for the variability is sample differences, particularly with respect to
severity of injury and disability — samples with large proportions of people
with less severe injuries or disabilities have better outcomes. For instance,
Prigatano, Klonoff, O’Brien et al. (1994) reported 62.9% were working (full
or part-time) on average at 3.5 years posttrauma, but 32% of their sample
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had an injury of only moderate or mild severity, with GCS scores greater
than 8. Similarly, 48% of the sample of Malec, Smigielski, DePompolo
and Thompson (1993) were in competitive work at one year after program
completion, but selection criteria excluded those who were not independent
in mobility, continence, communication, memory, and safety. By contrast,
rates in unselected series of people with very severe injuries, such as our
own, tend to be low (22% in full-time employment at, on average, six years
posttrauma, Tate et al., 1989). This figure is comparable to those reported
by other groups: 23% at one year reported by Harrison-Felix, Newton, Hall
and Kreutzer (1996); 25% at seven years reported by Brooks, McKinlay,
Symington and Beattie (1987); 38% at 2-5 years posttrauma found by Flem-
ing, Tooth, Hassell and Chan (1999); 38% at four years found by Sander,
Kreutzer, Rosenthal, Delmonico and Young (1996). More alarming, however,
is that a large proportion do not work and have no alternative occupational
activity in lieu of work (39% in our series).

In Australia, vocational rehabilitation services are either generic or dis-
ability specific. The main generic service is provided by a government-funded
organisation, the Commonwealth Rehabilitation Service, with 170 sites
throughout the country (Beverley, 1996). All persons with disability (physi-
cal, psychiatric, sensory and/or cognitive) of any aetiology are eligible and
the service has a number of specialist acquired brain injury teams. A range
of services is provided: workplace assessment, training and intervention;
employer and co-worker education; developing job seeking plans for those
who do not have a job to return to or who have not yet started work, as well
as broader skills training including pragmatic communication (cf. Carlson &
Buckwall, 1993), diary use in the workplace, counselling for psychological
adjustment, fitness training to improve conditioning for job requirements,
school and study interventions and so forth.

For those who are not yet ready to return to work or where the work
re-entry process is likely to be protracted, a number of pre-work options
are available through disability-specific programs, such as the rehabilitation
unit’s Head-2-Work program, a government (Workcover) accredited pro-
gram of assessment and training which is located in an industrial factory,
or community supported work programs for people with disability, includ-
ing mental health, such as BreakThru. The latter service adopts a supported
work philosophy, with job coaching and on-the-job support similar to other
programs reported in the literature (Buffington & Malec, 1997; Kowalske,
Plenger, Lusby, & Hayden, 2000; Kreutzer, Wehman, Norton, & Stonning-
ton, 1988; Stapleton, Parente, & Bennett, 1989; Wehman, Kreutzer, West et
al., 1990).

Avocational options are explored with the community team’s recreation
officer, using external agencies: study skills programs offered through com-
munity education colleges (Technical and Further Education, TAFE) or gov-
ernment assisted programs (Home and Community Care, HACC; Headway
Adult Development Program, ADP). The recreation officer also promotes
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involvement of people who may be socially isolated by getting such people
together and engaging in activities that are peer interactive, for example
through the Brainwaves group, all with the aim of assisting individuals
to manage their own leisure better. One exciting development is Potential
Unlimited, a nine-month program developed by Thomas (1999) in conjunc-
tion with Outward Bound Australia, as a means to increase self-esteem and
quality of life after TBI. The Headway ADP, an initiative the Brain Injury Unit
launched in 1982, is probably the closest equivalent to the clubhouse model
described by Jacobs (1997). It is now one of six community access programs
in our state, offering both centre-based and community activities (as well
as access plans from the home if the individual resides in the geographical
area), and has participants involved in its management. Like the clubhouse
model, there is no set timeframe for involvement, membership is open to all
people irrespective of degree of disability or time posttrauma, and costs are
low ($AUD100 per year or pro rata for those without insurance, but even
then the fee is often waived if necessary). The main focus of the ADP is on
community participation and access, but the program does not have the day-
to-day member direction of the clubhouse model, or the structure of their
various units (e.g., communication, kitchen, maintenance).

(2) Interpersonal relationships

Difficulties with interpersonal relationships are extremely common after TBI.
Indeed, the impact of TBI upon family relationships can be dramatic and
results in high levels of marital breakdown in rehabilitation samples — 55%
in our series at six years posttrauma (Tate et al., 1989), 40% reported by
Oddy, Couglan, Tyerman and Jenkins (1985) at seven years, 49% over a
5-8 year period reported by Wood and Yurdakul (1997), 78% in Thomsen’s
(1984) group at 10-15 years posttrauma, and so forth. Detailed and specific
interviewing of spouses reveals the ‘severe problems’ many of them have in
their marital relationships (Gosling & Oddy, 1999). Interpersonal difficul-
ties affect friendships, and social isolation is a frequent legacy of TBI as old
friendships fall away and are not replaced by new ones (see review by Row-
lands, 2000). Emotional distress after TBI has been consistently documented
(see Chapter 7 of this volume), with high proportions showing symptoms
indicative of depression, anxiety, anger, fatigue and mood disturbance, rang-
ing from 44-60% in the sample of Perlesz, Kinsella and Crowe (2000), and
slightly lower levels in their primary carers (35-49%).

A number of books on rehabilitation of acquired brain injury include
chapters addressing interpersonal relationships, from perspectives of both
personal adjustment to the effects of the injury, as well as altered interper-
sonal interactions that may arise from cognitive and behavioural impairments
(see for example, Ponsford, Sloan, & Snow, 19935; Prigatano, 1999; Sohlberg
& Mateer, 2001). The selection of methods (cognitive-behaviour therapy,
solution-focused therapy, psychotherapy, narrative therapy, family therapy)
will be dictated largely by the needs and cognitive limitations of the client.
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Simpson (1996) has described a model of counselling adjustment that is
drawn upon in the Liverpool service, which involves four components:

¢ understanding the nature of the injury and its sequelae,

e restructuring lifestyles and learning to adapt to changes in occupational
activity, interpersonal relationships and living skills, described as ‘learning
through living’,

e reintegrating identity in order to synthesise the premorbid sense of self
with posttrauma changes that often involve a devalued identity, and

e acceptance that the future is hopeful, albeit not necessarily as it would
have been had the injury not occurred.

The process of reintegrating identity, or ‘reconstructing identity’ to use
Ylvisaker and Feeney’s (2000) phrase, is far from easy. They use strategies,
such as metaphor to effect positive change in the person’s concept of self,
e.g., eschewing ‘self-as-victim’ and developing ‘self-as-master’ models. They
describe this model in a number of case studies: ‘Jason willingly worked at
developing scripts, strategies, systems of support and explicit rules of self-
direction that he then practiced in his everyday interactions and activities.’
(p. 21). At a more general level, rehabilitation interventions to address social
isolation include very practical initiatives, such as Circles of Support (Werthe-
imer, 1995; Willer, Allen, Anthony, & Cowlan, 1993), whereas participation
in occupational activities (e.g., Brainwaves, Headway ADP, clubhouse) also
has an indirect effect on reducing social isolation.

(3) Independent living

It is not only disability in basic activities of daily living (i.e., personal care)
and mobility that create barriers to people living independently after TBI,
but it is also problems with instrumental activities of daily living (e.g., skills
in shopping, use of transport, financial management) which are often due to
impairments in executive functions. Difficulties with basic activities of daily
living affect only the minority, in the order of 10% of rehabilitation samples
(Ponsford, Olver, & Curran, 1995; Tate et al., 1989), whereas problems with
instrumental activities are much more common: for example, Ponsford et al.
report that 34% were not independent in community activities such as shop-
ping, and 35% showed restriction in use of transport.

There are two components to our approach to independent living. Much
of the work is home and community-based. Using home visits, programs are
established and reviewed, specialised equipment is trialled, paid carers are
inducted into the family situation, and families are educated and helped to
adjust to changed circumstances. The second component uses the TLU as a
resource for (usually a four-week) assessment and training period when an
out-of-home program is more useful. A range of circumstances may point to
the latter alternative: e.g., family dynamics precluding proper assessment,
intensity of therapy required, complex situations involving behavioural regu-
lation (e.g., not only can they do tasks, but also do they do them?), social
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interactions (e.g., attitudes and abilities when living in a shared household)
and so forth. At the completion of the living skills program, either home-based
or at the TLU, there is discussion of living options based on the outcomes
of the assessment and training information as well as available supports, to
enable people to make choices and decisions about where they want to live
and with whom.

The main frustration, however, is the lack of suitable, community-based,
long-term accommodation options, particularly for those people with signifi-
cant disability (any of physical, cognitive or behavioural). For people from
this group it is not only a matter of locating such accommodation, it is also
the process of maintaining the person in that situation by providing whatever
care and supports are necessary. These range from personal care through to
budgeting skills, through to being able to get along with neighbours.

This chapter and its case illustrations show the types of strategies our
team uses to continue supporting individuals to enable them to live in the
community. In our experience, it is easier working with people from the
outset of their injury, but even when people are admitted to the service
many years posttrauma, it can still be possible to provide them with the
necessary therapies and skills to enable them to live in the community, as
shown by Bell and Tallman (1995) in their own program. They reported
on five cases who were transferred directly from acute neurosurgical wards
to long-term nursing homes. Following initial rehabilitation, which com-
menced at least 12 months posttrauma (and for two people more than nine
years posttrauma), these individuals who were slow-to-recover were able
to achieve significant gains and move out into the community. Similarly,
in Gray and Burnham’s (2000) sample of 306 patients who were slow to
recover and did not commence rehabilitation until, on average, one year
posttrauma, 86% was discharged to the community after, on average, one
year of inpatient rehabilitation. See also McColl, Davies, Carlson and col-
leagues (1999) for a detailed, qualitative analysis of factors contributing
to difficulties and success in community living in four people who made a
transition from 24-hour supervised living.

Yet, independent living is more than simply living in the community.
As Johnston and Lewis (1991) note, degree of supervision is an important
consideration: ‘although nominally ‘in the community’ the burden of such
placement approximates that of institutional care’ (p. 153). In their sample
(n = 82), 24 people (29.3%) participating in their community re-entry pro-
gram were already living in the community but required 24-hour supervision.
At one year after program completion, this number decreased to five people
(6.1%) who required such supervision. Moreover, Wood, McCrea, Wood and
Merriman (1999) make the further comment that in their group of persons
with serious neurobehavioural disability, a proportion of whom lived in the
family home prior to rehabilitation, one criterion of success of the program
was returning people to the family without the tension and disharmony that
characterised the pre-rehabilitation situation.
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Profile of a 12-month Cohort

A further issue relevant to this chapter pertains to evidence for the efficacy
of the interventions and services delivered. While recognising this imperative,
there are challenges in its implementation in systems such as the rehabilitation
service provided by the community team. Our program is moving towards
more targeted evaluations of the service, but specific, prospectively collected
evaluative data are not currently available. The standard approach to pro-
gram evaluation cannot be readily applied because the service is not a discrete
program of intervention, but rather is an intricate and diverse network of
services, extended over a protracted timeframe if necessary. Thus our philo-
sophical approach, organisational structure and configuration of therapies/
services for our very heterogenous group of clients, does not easily lend itself
to measuring ‘outcomes’, as that term is traditionally used. Sometimes a suc-
cessful outcome will refer to maintaining a person’s level of independence, as
the case of Omar demonstrated. Other times it will be providing supports to a
person to enable him or her to continue living in the community, as Bill’s case
illustrated. As all the case illustrations in this chapter showed, however, the
team does deal with identified needs and issues of the individual clients, and
so in the absence of specific program evaluation data, we are able to examine
some descriptive data documenting service delivery.

Earlier in this chapter we made reference to the survey we conducted of
the 467 clients receiving services from the community team during the cal-
endar year 2000 (Tate, Strettles & Osoteo, in submission). From this large
group we extracted a computer-generated random sample of 50 clients and
conducted a detailed file search on this subgroup. Table 5 provides descriptive
data comparing the random sample and remaining 417 clients served during
the year 2000; there were no statistically significant differences on any of the
variables. By the end of the year 2000, median time posttrauma for the group
was 24.5 months range 2.3 months to 36.0 years posttrauma: half the group
(n =26, 52%) was more than two years posttrauma, 15 (30%) were between
12 and 24 months posttrauma, with the remainder (n = 9, 18%) less than 12
months posttrauma. In spite of injury severity (76 % of the random sample
had duration of PTA of one week or more, and 30% greater than one month),
27 clients (54%) were classified as Good Recovery (all lower level) on the
GOS, 14 (28.0%) as Moderate Disability (eight upper level; six lower level),
and nine (18.0%) as Severe Disability (five upper level; four lower level).

As may be expected from the levels of disability experienced by the cli-
ents, the effects of the injury impacted dramatically upon their lives. Table 6
compares the premorbid and posttrauma status of the group. Premorbidly,
four clients (8 %) were unemployed, but posttrauma this escalated to 72%, a
figure comparable with our other consecutive series described earlier in this
chapter (Tate et al., 1989). Posttrauma return to work was closely linked to
GOS category: with a single exception, the 11 people in competitive employ-
ment posttrauma were from the Good Recovery group. The occupational
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Table 5. Demographic and injury variables of 467 clients receiving services from the
community team during 2000.

Random sample Remaining clients
(n = 50) (n = 417)
Median (Range) Median (Range)
Age 33.5 (15-69) 34.85 (15-78)
Duration of PTA (days) 20.0 (1-183) 21.0 (0-183)
Number of occasions of service 9.0 (1-106) 8.0 (1-167)
during 2000
n (%) n (%)
Sex
Male 40 (80.0) 336 (80.6)
Female 10 (20.0) 81 (19.4)
Cause of injury:
Road traffic accident 20 (40.0 224 (53.7)
Fall 14 (26.0) 91 (21.8)
Assault 10 (20.0) 52 (12.5)
Other 6 (12.0) 50 (12.0)

status for three of these 11 clients was skilled, and for the remainder was
unskilled. Moreover, whereas 12 clients were students at the time of their
injuries, there were only three students posttrauma, and each of these was
in the Good Recovery group. There was not a lot of change in marital status
(no change for 84%), or living situation (no change for 76 %), but these gross
indices do not reflect differences that may well have occurred in the quality
of interpersonal relationships (e.g., marital unhappiness and stress, cf. Case
Lee) and living situation (e.g., caring for very disabled people in the family
home, cf. Case Omar).

Figure 4 shows the admission and discharge details of the random sample
during the course of the year 2000. It clearly demonstrates the long-term and
ongoing nature of the clients’ involvement with the community team. At the
commencement of the year, 32 clients (64%) were already in the service; the
earliest admission to the community team for this group receiving services
during 2000, occurred in February 1992. Twenty-eight of these 32 clients
were still active members of the service at the end of the year, and four were
discharged during the course of the year. The other 18 clients (36 %) entered
the service at some point during the year 2000, and 16 clients from this group
were still receiving services at the end of the year. Thus only two clients (4%)
were admitted to and discharged from the Community Service during the year
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Table 6. Change in circumstances in the random sample (n = 50).

Work Marital status Living arrangements
Pre Post Pre Post Pre Post
n (%) n (%) n (%) n (%) n (%) n (%)
Full Time* 26 4 Single 25 28 Parental 23 22
(52%) (8%) (50%) (56%) home (46%) (44%)
Part Time* 6 7 Married/ 18 16 Own home 19 23
(12%) (14%) de facto (36%) (32%) (38%) (46%)
Unemployed 4 36 Separated 7 6 Rent 8 4
(8%) (72%) (14%) (12%) (16%) (8%)
Student 12 3 Group 0 1
(24%) (6%) home (2%)
Other 2
(4%)

* Work status for those in competitive employment:
Premorbid: Professional/managerial (n = 4), Clerical (n = 2), Skilled (n = 10),
Unskilled/semiskilled (n = 16); Posttrauma: Skilled (n = 3), Unskilled (n = 8).

2000. In all, there were three times as many admissions to the service (n = 18)
than discharges from it (n = 6) during the course of the year in the random
sample, which is a typical pattern to that of other years, and indicates the
growth of the service over time.

From our file search we identified 11 types of issues representing social
rehabilitation as described in this chapter. In keeping with the distinction
drawn by McMillan and Sparkes (1999), many of the issues would be clas-
sified as staff action plans, rather than being client goals per se. The types
of issues with active involvement from the team that were dealt with in the
random sample during the course of the year, along with their ‘outcomes’ or
action status, are displayed in Table 7. We classified the 11 types of issues
within three domains, representing social rehabilitation as described in this
chapter: occupational activity (work, study, recreation/leisure), interpersonal
relationships (both intrapersonal for adjustment/mood, as well as behaviour/
social skills and family/friends issues), and living skills (including accommo-
dation, transport, financial/legal, mobility/fitness/self-care, cognitive strategy
training).

On average, clients received 17.2 occasions of service (median = 9.0,
range 1-106) during the course of the year, and 2.4 (median = 3.0, range 0-6)
social rehabilitation type issues were addressed. As anticipated, those clients
remaining with the service over time had more severe injuries, as measured
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Fig. 4. Admissions to and discharges from the service during the year 2000.
Table 7. Social rehabilitation type issues addressed with clients from the random

sample.

Number of clients with
issues addressed during

the year 2000

Percent of issues with
action completed

n (%)
Occupational Activity 22 (44.0)
Work 15 (30.0 100.0
Study 3 (6.0) 100.0
Recreation/leisure 5 (10.0)* 100.0
Interpersonal Relationships 27 (54.0)
Psychological adjustment/mood 13 (26.0) 92.3
Behaviour/social skills 12 (24.0) 91.7
Family/friends 15 (30.0) 100.0
Living Skills 33 (66.0) 100.0
Accommodation 9 (18.0) 100.0
Transport 11 (22.0) 100.0
Financial/legal 8 (16.0) 100.0
Mobility/fitness/self care 17 (34.0) 100.0
Cognitive strategies 14 (28.0) 100.0

* Note: This figure is lower than usual because the staff position of Recreational

Officer remained vacant during 2000.
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by duration of PTA (r = 0.69, p < 0.001) and greater disability on the GOS
(Good Recovery versus Moderate/Severe Disability, rop = 0.32, p < 0.03).
Also as expected, the total occasions of service was associated with greater
disability (rpp = 0.35, p < 0.02), but not with chronicity (r = 0.14). There
were, however, no associations between frequency of social rehabilitation
type issues and injury severity (r = 0.06), degree of disability (rpp=0.18), or
length of time since injury (r = 0.01).

Twenty-two clients (44%) had issues that were addressed in the occu-
pational domain, 27 clients (52%) in the relationship area, and 33 clients
(66%) in the living skills domain. In virtually all instances some resolution
of the issue occurred during that year. This does not necessarily imply that
an independent outcome occurred, such as return to work or independent
living in the community. Moreover, although a specific issue was success-
fully dealt with, the client may not have been discharged from the service
(cf. Fig. 4), because other issues may arise, as the case of Lee demonstrated.
The following illustrations show the types of issues and action taken. In the
occupational activities area, work issues, for example, were addressed with
15 clients, most of whom (n = 9) were in the Good Recovery group, and most
(n = 9) were also less than 18 months posttrauma (seven of these nine were
also in the Good Recovery group). In four clients, the work issues were fairly
straight-forward, involving referral and limited liaison with vocational pro-
grams (Head-2-Work and the Commonwealth Rehabilitation Service). Three
clients had specific difficulties (loss of job due to the client’s errors, inability
to cope with the workload, and memory impairments), which required tar-
geted interventions in the workplace for the last two cases, each of which
resulted in successful outcomes. The remaining eight clients with work issues
required intensive monitoring, liaison and support, such as Brian, a 24 year-
old skilled worker, who was injured seven months previously and admitted
to the community team at 5.5 months posttrauma. He received 16 occasions
of service relating to work issues over a four-month period. The nature of
the contact with Brian was to develop a rehabilitation plan for him resum-
ing work, then altering his work duties as a consequence of a seizure, and
implementing strategies for him to combat his fatigue, physical intolerance,
agitation, and organisational difficulties.

In the relationships domain, adjustment issues, for example, were addressed
with 13 clients (seven of whom were classified as Moderate/Severe Disability),
and included ongoing management of anxiety and/or depression in each cli-
ent. Therapy was usually undertaken by the clinical psychologist, in associa-
tion with the case manager, and often included the consultant psychiatrist.
Not infrequently, issues needed to be worked through using an interpreter;
48% of the sample was from a non-English speaking background. It was not
unusual for the management of adjustment and emotional issues to occur in
the context of multiple problem areas, such as in the case of Tim, a 49-year
old unemployed married man, who was almost four years posttrauma and
was classified as Moderate Disability (upper level). His anxiety issues needed
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to be managed in the context of other social factors including impulsivity and
anger management problems, family conflict, social isolation, changes in sleep
and appetite, excessive alcohol use, and noncompliance with medication.

With reference to living skills, the accommodation area, for example, was
an issue for nine clients, all of whom were classified as either Moderate or
Severe Disability. Three clients required arrangements for a period of respite
and for an additional two clients their situations were more complicated
requiring respite while other interventions were implemented (restructuring
of mortgage payments and applying for funds to improve inappropriate hous-
ing). For another client the accommodation issue pertained to building exten-
sions to the existing house that necessitated discussions with the Office of the
Protective Commission to release funds for this purpose. For three clients,
challenging behaviours were jeopardising existing accommodation arrange-
ments requiring liaison with the family and local Mental Health team.

In summary, these descriptive data provide a snapshot of the commu-
nity team caseload in the random sample, representing some 10% of the
workload in a typical year. At a general level, there is initial support for the
efficacy of continued rehabilitation in the community from other programs
run over shorter timeframes than our own. Seventeen of the 28 treatment
studies reviewed by Hall and Cope (1995) focused on rehabilitation provided
in the community, either day treatment or residential programs. Yet, while
all studies reported improved posttreatment functioning on various outcome
measures, commonly including health status measures such as independence
and employment, only two of the studies used a matched control group (Fryer
& Haffey, 1987; Prigatano, Fordyce, Zeiner, Roueche, Pepping, & Wood,
1984). The remaining investigations compared pre-intervention and postin-
tervention measures in a single group of treated individuals. Moreover, as
High, Boake and Lehmkuhl (1995, p. 23) remind us ‘it is not enough to show
that rehabilitation is effective; one must also be able to justify the effective-
ness and expense of the individual components.’

Subsequent to the Hall and Cope (1995) review, a number of other treat-
ment studies addressing rehabilitation for TBI in a community setting have
appeared in the literature using stronger research designs, including Willer,
Button and Rempel (1999) who conducted a case-controlled study compar-
ing community-based residential treatment and home-based rehabilitation,
and Powell, Heslin and Greenwood (2002) who conducted a randomised
controlled trial comparing a goal-planned, individualised program at home
(or other community setting) with written information regarding available
services in the community. This methodologically superior study provides the
strongest evidence to date to enable critical analysis of the relative strengths
and weaknesses of interventions. Although there was no test of the specific
components of their treatment package, the pattern of results provides some
indication for future research directions. Of interest, improvements in general
functioning did not occur, but rather were specific to activities of daily living
(Barthel index) and some aspects of psychological well-being.
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It is clear that the current pressing need is to use strong methodological
designs and focus attention on evaluating specific components of programs
that tap into the socialising and productive employment domains, the very
essence of social rehabilitation. A new focus in the continued development of
our service is strengthening the evaluative component, using specific projects.
One relevant study currently in progress examines family education about liv-
ing with a person with TBI, incorporating evidenced-based learning principles,
as well as evaluating efficacy. Findings from this study will enable analysis of
the way in which training and education are conducted and provide a basis to
incorporate the results into our work practices. At the broader level, the Liv-
erpool service, as part of the state-wide Brain Injury Rehabilitation Program,
is in the process of obtaining consensus on standards of outcome measures at
various times posttrauma that will be entered onto a statewide database. This
will not only yield systematic documentation of progress at an individual level,
but also enable service planning and development at a socio-political level.

The Broader Perspective

In summary, our approach to social rehabilitation, described within the
context of a community rehabilitation team in this chapter, aims to enhance
outcomes by increasing independence and self-determination, particularly in
relation to occupational activities, interpersonal relationships and independ-
ent living. In so doing, we make a distinction between ‘rehabilitation” and
‘maintenance’. Because of the potentially large number of individuals served
by community or outreach TBI teams, the focus can often be ‘maintenance’
- i.e., case management, liaison, addressing practical issues and crisis man-
agement. In our view, community teams also have the opportunity to include
an active rehabilitation component, including isolated bursts of therapies
(e.g., a finite number of sessions for anger management), as well as providing
opportunities for individuals to ‘get better’ (i.e., ‘cope better’, ‘feel better’,
‘act better’), not merely ‘keep busy’. The essence of our approach is based on
identifying issues, and then dissecting, what for the individual and family, can
often appear to be huge, complex, insurmountable problems into manageable
portions and thence into specific goals that can be addressed.

This approach has similarities to some elements of a number of other pro-
grams described in the literature (see the case management role as described
in DePompei et al., 2001 and La Marche, Reed, Rich et al., 1995; and the
interdisciplinary approach in Pace, Schlund, Hazard-Haupt et al., 1999), but
in overall terms our program is unlike others reported in the literature. In
particular, our model differs from other (predominantly neuropsychological)
therapies that are conducted in an outpatient setting (see, for example, pro-
grams described in Christensen & Uzzell, 2000). In one sense, such programs
are an extension of inpatient programs in that the clients come to a centre and
participate in timetabled sessions addressing multiple potential impairment
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areas — communication, social skills, memory, attention, problem solving
and so forth. Usually these types of programs are run over a set number of
sessions, such as a three or six-month package, with some, such as New York-
based Rusk Institute program (Daniels-Zide & Ben-Yishay, 2000), having
fixed entry and exit dates.

Within the framework we adopt, there is also the argument to be made
that social rehabilitation after TBI must to go beyond the clinical focus of the
individual/family in order to encompass a broader socio-political perspective
to effect social change. To this end, the Liverpool system has a fifth essen-
tial component that was not described in the foregoing, namely non-clinical
services. One focus of activity of the non-clinical services that pertains to
social rehabilitation is the development of information kits for consumers
and professionals. Those currently available address information needs (Stret-
tles, Simpson, & Mead, 19935), living skills (Shepherd & Strettles, 1999),
sexuality (Simpson, 1999), and suicidality (Simpson, 2002). Submissions and
consultations to government and non-government organisations are another
way to address gaps in clinical services and improve quality. Submissions
have been made on public housing, criminal justice, respite accommoda-
tion, and long-term care needs. Listing of submissions, research activities
and other information about the service is available through their web site
(www.swsahs.nsw.gov.au/biru).

In conclusion, this chapter has described our conceptual framework for
social rehabilitation after TBI and provided an overview of our clinical prac-
tice. The distinctive features of the service are a commitment to ongoing and
long-term involvement while-ever there are needs, along with a multidisci-
plinary team approach in which case managers work in partnership with
therapists. For reasons previously outlined, we believe that rehabilitation to
address social disablement in the areas of occupational activity, interpersonal
relationships and independent living is best conducted in the community. The
community-based component of our TBI service has evolved over more than
20 years and in its present configuration is a resource-intensive program.
This, however, is largely a function of the volume (around 500 clients and
their families per annum), rather than being an inherent requirement of the
program, and hence does not impose a limitation to the implementation of
the program in other services where the caseload is a fraction of our own. The
clinical and nonclinical components of our service are dynamic and continue
to evolve and develop to assist in realising our vision for better health, good
health care and achieving the maximum quality of life for the person, their
family and community.
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Chapter 9

REHABILITATION OF
BEHAVIOUR DISORDERS

Nick Alderman

Kemsley Division, St Andrew’s Hospital, Northampton, UK

Introduction

The presence of behaviour disorders amongst people who have sustained
some form of neurological insult, particularly traumatic brain injury (TBI),
has been well documented. Whilst confusion and agitation observed during
the acute stage of recovery resolves in the majority of cases, a wide range
of behavioural problems may emerge with the resolution of consciousness.
These are varied, ranging from passivity to aggression, whilst others mimic
symptoms characteristic of psychiatric disorders. Whilst behaviour disorders
are not atypical following TBI, a reasonable expectation is that these will
resolve with time. Unfortunately, studies, which have investigated long-term
outcome, paint a picture that is contrary to this belief. Instead, the worrying
trend is not only that behaviour disorders persist, but that they also become
more severe (for example, see Brooks, McKinlay, Symington, Beattie, &
Campsie, 1987; Johnson & Balleny, 1996). The number of TBI cases with
severe, persistent behavioural problems is small (estimated as 0.3 per 100,000
per annum by Greenwood & McMillan [1993]). However, tenfold this fig-
ure are thought to retain persistent behaviour disorders which, although
less severe, nevertheless serve to handicap everyday functioning (Johnson &
Balleny, 1996). Not surprisingly, behaviour disorders constitute a consider-
able source of stress within families (McKinlay, Brooks, Bond, Martinage, &
Marshall, 1981; Oddy, Coughlan, Tyerman, & Jenkins, 1985); in addition,
neurological patients who are behaviour disordered are unpopular and tend
to be avoided by rehabilitation professionals (Miller & Cruzat, 1981). An
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immediate consequence of this is that people in need of rehabilitation are
excluded from such programmes. A longer term corollary may be that once
discharged to the care of their families, persistent behaviour disorder renders
management of such people at home untenable, and as a direct consequence
they gravitate to placements that are clearly inappropriate for their needs,
such as psychogeriatric, learning disability and long-stay secure psychiatric
units, as well as prison (Eames & Wood, 1985a).

The range and type of behaviour disorders observed amongst neurological
patients is extensive. However, some are more characteristic. For example,
Wood (2001) refers to problems of labile mood, impulse control and person-
ality change that are often associated with TBI, amongst a wider constellation
of cognitive and behaviour symptoms that he collectively labels ‘Neurobehav-
ioral Disability’. Development of aggression has been especially highlighted
(for example, see Miller, 1994) because of the impact this has on families and
its poor prognosis regarding success in rehabilitation (Burke, Wesolowski, &
Lane, 1988).

When does behaviour become a disorder?

There is little doubt that behaviour which is clearly harmful to the environ-
ment, and which places either the perpetrator or others around them at risk,
can be more easily labelled as ‘problematic’ or a ‘disorder’. People whose
behaviour falls beyond the cultural and social limits of what is acceptable
within their community may be highlighted (often by the judicial system) and
identified as being likely recipients of treatment whose purpose is to reduce
social handicap. A tendency has grown in clinical circles in recent years
to label such disorders ‘challenging behaviour’, especially in the literature
pertaining to learning disability. For example, in the UK Emerson, Barrett,
Bell, Cummings, McCool, Toogood and Mansell (1987) defined challenging
behaviour as that which jeopardises the safety of the person exhibiting them,
or limits access to ordinary community facilities. Alderman (2001) embraced
this view and argued that many of the post-acute behaviour disorders observed
amongst neurological patients fall under the umbrella of ‘challenging behav-
iour’. Alderman argued that behaviours should fall within this definition if
they served to deny a person access to neurological rehabilitation services, as
well as community facilities. In this way, disorders of initiation and passivity
which characterise some forms of brain injury, and even the general coarsen-
ing of social behaviour which is often typical of TBI patients, are also classed
as ‘challenging’ as their effect can be just as disabling as aggression if they
function to exclude people from services of which they are in need.

Aetiology of Behaviour Disorders

There are many possible causes that drive behaviour disorders that are the
sequelae of neurological insult. Identifying these, as they apply to the indi-
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vidual patient, is an ideal to be pursued if effective treatment is to be deliv-
ered. Unfortunately, this process is thwart with difficulty. One reason is that
there are many different neurological conditions, each with their own distinc-
tive neuropathology: behaviour disorders that characterise each condition
will vary because of differences in the location and extent of the structural
damage incurred. However, behavioural problems observed in people with
similar neurological conditions may vary further because such patients do not
constitute a homogenous group. This point was made by Mateer and Ruff
(1990) who pointed out that no two brains are damaged in exactly the same
way; consequently, not only are there differences regarding neuropathology,
but also the probability that underlying cognitive systems are disrupted in
identical ways is low. For example, Colthart (1991) estimated that the nam-
ing system could be impaired in up to 16,383 separate ways. Another set
of factors that contributes to lack of homogeneity concerns other sequelae
arising from insult. These may be extensive and include cognitive, emotional,
physical and functional impairments, as well as overt behavioural problems.
Wilson (1991) argued people rarely have just one or two specific problems
arising from brain injury: instead, they routinely present with a combination
of these difficulties, which are rarely identical.

The point is that whilst within specific diagnostic groups (for example,
stroke and TBI) the location and extent of the neuropathology will initially
dictate types of behaviour disorder, these will be subjected to a wide array
of secondary influences which modify, sometimes considerably, how they
are eventually manifested. The range of variables which influence develop-
ment of behaviour disorders is considerable, but includes cognitive deficits,
reactive disorders, denial and poor awareness, post-injury learning, poor
frustration-tolerance, environmental factors, and exacerbation of pre-mor-
bid traits. Space does not permit extensive elaboration of these here (see
Alderman, submitted): however, the influence on behaviour of some of these
will be illustrated through discussion of case material later in this chapter.
Thus, behaviour disorders will invariably be the product of complex inter-
action between many factors. Seeking to find a single cause is probably not
only conceptually too simplistic, but is fraught by methodological problems
attributable to poor homogeneity.

A note on the ‘Frontal Lobe Syndrome’

A little will now be said about the Frontal Lobe Syndrome simply because
behaviourally disturbed neurological patients, particularly those who have
sustained TBI, continue to be almost routinely ascribed this label. There is
little doubt that this area of the brain has received most attention regarding
cerebral correlates of behaviour disorder. An extensive breadth of anecdo-
tal social and other changes observed after damage (actual and assumed)
to the frontal lobes is evident in the literature. The case of Phineas Gage
(see Kimble, 1963) remains one of the earliest and most striking examples
of behaviour and personality changes which followed a penetrating injury
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of the brain which resulted in a large bilateral lesion of the ventromedial
prefrontal cortex.

The range of symptoms historically attributed to frontal lobe syndrome
is exhibited through a wide range of difficulties in everyday life. These may
include problems with abstract reasoning, making decisions and showing
good judgement; difficulties in maintaining attention; inappropriate social
behaviour; difficulties in devising and following plans and with situations
involving some forms of memory, for example, remembering to carry out
intended actions at a future time (for review, see Levin, Eisenberg, & Benton,
1991; Stuss & Benson, 1986; Shallice, 1988).

However, whilst ‘frontal lobe syndrome’ implies the presence of a consistent
pattern of behaviour disorder and other difficulties with a single cause, this is
plainly not the case. Examination of patients with known frontal lobe damage
demonstrates the presence of not just one, but a variety of different clusters of
behaviour disorder, personality abnormality and functional problems. In addi-
tion, disorders attributed to frontal lobe damage are often found in the absence
of frontal lobe pathology, or cannot be specifically attributed to them alone in
the case of generalised, diffuse damage (Stuss & Benson, 1984; Bigler, 1990).
Instead, recent advances in functional imaging have helped to emphasise how
different brain areas work together as a system in the performance of all but
the very simplest of tasks, a finding which questions the integrity of the con-
cept of the frontal lobe syndrome. Indeed, Baddeley (1986) and Baddeley and
Wilson (1988), have argued that it is a mistake to try and account for those
functional changes attributed to this syndrome on the basis of localisation
alone. These authors remind us that deficits associated with damage to other
brain structures are not classified according to location, but instead by func-
tion. Baddeley and Wilson argue that a functional definition should be sought
regarding types of deficit that arise following damage to the frontal lobes and
the myriad of rich connections they have with posterior structures: hence their
proposal of the term ‘dysexecutive syndrome’.

A further advantage of this reconceptualisation of the frontal lobe syn-
drome to that of the dysexecutive syndrome, is to reduce the emphasis on
attempting to ascribe deficits to specific brain sites, whilst highlighting that it
is problems with function that should form the basis of most clinical activity,
particularly when conducted within a rehabilitation environment. The focus
on observable phenomena has led to the development of cognitive models that
have attempted to account for behavioural manifestations of the underlying
organic damage, irrespective of the site of injury. The models proposed by
Shallice (1982) and Baddeley (1986) have achieved the greatest prominence,
and have endeavoured to explain the presence of a range of functional prob-
lems through impairment of attentional control mechanisms. These models
have proven very useful to clinicians in conceptualising the cause of some
types of behaviour disorder, and have driven the development of a range of
successful treatment programmes (for example see, Burgess & Alderman,
1990; Alderman, 1996; Alderman, Fry, & Youngson, 1995). An example of
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how the concept of the dysexecutive syndrome and cognitive models can be
applied to the rehabilitation of behaviour problems will be presented later in
this chapter.

Burgess, Alderman, Evans, Emslie and Wilson (1998) demonstrated that
behaviours symptomatic of the dysexecutive syndrome are prevalent amongst
people with acquired neurological damage. However, they also found evi-
dence that it is a mistake to conceptualise the dysexecutive syndrome as a
single clinical condition. Burgess and colleagues showed instead it fraction-
ates at the level of behaviour into at least five discernible sub-syndromes or
components. These were inhibition (behaviours arising through difficulties
with response suppression), intentionality (those attributable to altered
insight and the creation and maintenance of goal-related action), executive
memory (behaviours resulting through impairment of those memory proc-
esses directly involved in executive function, for example confabulation),
positive affect (those consistent with emotional and personality changes seen
in people with dysexecutive problems, including aggression and euphoria)
and lastly negative affect (emotional and personality changes that include
shallowing of affect and increased apathy).

This work confirms that it is just as erroneous to simplify the dysexecu-
tive syndrome to the level of a single unitary disorder, as has been implied
when the term frontal lobe syndrome is employed. This highlights the need
for detailed and thorough assessment to determine what sub-components of
the dysexecutive syndrome are evident in order that effective treatment can be
planned. For a wider discussion of the dysexecutive syndrome and rehabilita-
tion see Alderman and Burgess (2003).

Treatment Options

Because behaviour disorders are likely to result from complex interactions
between a wide range of factors, by necessity treatment should be designed
to meet the unique needs of each separate person. There are a number of
diverse methods available for the treatment of behavioural problems amongst
neurological patients, including pharmacological and rehabilitative interven-
tions (Rao & Lyketsos, 2000). However, not all of these will necessarily be
appropriate to all people. For example, with regard to the UK McMillan and
Oddy (2001) make the point that very few services exist that are specifically
designed to meet the needs of people for whom personality changes and
cognitive impairment are the primary disabilities. These authors also argue
that people who present with severe behaviour disorders should always be
admitted to a specialised neurobehavioural service for treatment. Whilst few
units offering such a service are required, it remains the case that places may
be restricted to people who happen to live within particular catchment areas
(Greenwood & McMillan, 1993). Furthermore, those services that do exist
in the UK fall predominantly in the independent sector where the costs neces-
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sary to deliver effective neurobehavioural programmes may serve to further
exclude people who should be in receipt of them. In other countries with
different funding systems, access to more specialised services may be easier
in principle, but often they do not exist, or sufficient funding is not available
for the time needed.

It is clearly beyond the scope of this chapter to attempt a comprehensive
review of all available treatment methods available: a substantial account of
the state of current practice can be found in Wood and McMillan (2001).
However, principle mainstream approaches include the following:

Pharmacological

Scope for pharmacological intervention is considerable and drug therapies
have an important role to play in the treatment of behaviour disorders (see
Eames, 2001; Rao & Lyketsos, 2000). However, a number of factors need to
be considered regarding these. First, less if known about the effectiveness of
drug therapies because relatively few controlled studies have been conducted,
whilst single case studies presented in the literature generally lack sufficient
methodological rigour to enable objective evaluation of efficacy (Rao &
Lyketsos, 2000; Alderman, Knight, & Morgan, 1997). Second, a major prob-
lem highlighted by Eames (1990, 2001) is that symptoms of organic brain
injury can sometimes be mistaken as evidence of mental illness and lead to
administration of an inappropriate drug regime. It is therefore essential that
assessment is made by an experienced neuropsychiatrist; unfortunately, few
are available at this time in the UK (Alderman, 2001).

Despite these notes of caution, it is clear that pharmacological intervention
has a significant contribution to make towards the management of behaviour
disturbance amongst people with brain injury. It is beyond the scope of this
scope of this chapter to examine the role of medication in-depth: however,
there are many examples in the literature to illustrate what benefits there
might be. For example, amantadine has been shown to be beneficial in the
treatment of a range of neurobehavioral sequelae, including aggression (Nick-
els, Schneider, Dombovy, & Wong, 1994; Gualtieri, 1991). Anticonvulsants
are especially relevant in the management of irritability, aggression, and
paroxysmal mood disorders (Hirsch, 1993; Mooney, & Hass, 1993; Giakas,
Seibyl, & Mazure, 1990). Carbamazepine appears to have special relevance
(Foster, Hillbrand, & Chi, 1989; Mattes, 1990; Azouvi, Jokic, Attral, Denys,
Markabi, & Bussel, 1999). Valproic acid is also commonly used and reported
to be equally as beneficial as carbamazepine (Rao & Lyketsos, 2000).

Psychotherapy

This is a broad and multiply defined concept (Jackson & Gouvier, 1992)
which encompasses various therapies that have arisen from different mod-
els of psychopathology (Patterson, 1996). Certainly, successful outcomes
have been reported which have lead to positive psychosocial outcomes: well
known and successful programmes have been reported by Ben-Yishay, Rat-
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tock, Lakin, Piasetsky, Ross, Silver, Zide and Ezrachi (1985), and Prigatano
(Prigatano, 1986; Prigatano, Fordyce, Zeiner, Roueche, Pepping, & Wood,
1984). However, Wood and Worthington (2001a) argued that these pro-
grammes can only be employed with articulate patients with less debilitat-
ing handicaps. Neurological patients with serious behaviour problems are
usually excluded from them because of intransigent problems with insight
and motivation (Burgess & Wood, 1990; Sazbon & Groswasser, 1991), and
because the severity of the challenging behaviour they exhibit is too great
(Wood, 1987).

Cognitive therapy

Despite the widespread use and well-known efficacy of the cognitive therapies
based on the earlier work of influential clinicians such as Beck (1976), little
is known about their effectiveness regarding behaviourally disturbed neuro-
logical patients. One reason for this, as with pharmacological interventions,
is that this area remains poorly researched to date (Manchester & Wood,
2001). Other factors may also exclude people from participating. Cognitive
therapy approaches are essentially concerned with information processing.
Belief systems may bias interpretation of experience which in turn alters and
shapes behaviour. This can sometimes account for behaviour disorders, such
as aggression. Cognitive therapy is concerned with helping patients under-
stand that thoughts and beliefs can be maladaptive, to identify their own
thinking distortions, and to help them generate more rational interpretations
of events. Patients are helped to become their own ‘therapist’ and encour-
aged to test the validity of their automatic thoughts; attempts are made to
modify these through a process of hypothesis testing in the real world, and
dysfunctional emotions and behaviours subject to change as a consequence. It
is certainly the case that reduced awareness and impairment of those cognitive
skills necessary to engage in the hypothesis-testing process central to cognitive
therapy, create special challenges for cognitive therapy to overcome. These
may impede access to this form of therapy for some neurological patients with
severe behaviour disorders. However, Kinney (2001) reports methods that
enable cognitive therapy to be adapted for use with people with brain injury,
and parallels with its successful employment in helping people with severe
learning disability (Williams & Jones, 1997; Jones, Williams, & Lowe, 1993)
suggest it may prove helpful. For a more comprehensive discussion of the
application of cognitive therapy to people with brain injury see Manchester
and Wood (2001) and Alderman (2003).

A Neurobehavioural Approach to the Rehabilitation of
Behaviour Disorders

Treatment of behaviour disorders amongst neurological patients using behav-
iour therapy has received considerable attention in the rehabilitation literature
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during the last two decades. This approach has many advantages (see Powell,
1981; Wilson, 1989): for example, there are techniques available to both
increase and decrease behaviours of interest; and the methodologies routinely
employed enable objective evaluation of treatment outcome to be made.

However, there are particular reasons why behaviour therapy has special
relevance to this clinical population. One of the most obvious is because peo-
ple have been excluded from psychotherapy and cognitive therapy through
lack of awareness, poor motivation, cognitive impairment, or the severity of
behaviour disorder. These problems do not necessarily constitute a barrier to
the effective use of behaviour therapy.

Neurobehavioural rehabilitation

A problem emphasised earlier in this chapter was lack of homogeneity within
the neurological population. This was illustrated with reference to behaviour
disorders where the complexity of reasons driving behaviour disorders was
emphasised. Poor homogeneity necessitates individual assessment so that
treatment is designed to meet the unique needs of every person. However, lack
of homogeneity, the sheer number of possible variables concerned, and their
complex interactions renders assessment itself highly problematic. Wood and
Eames (Wood, 1987, 1990; Wood & Eames, 1981) argued that this problem
can be countered in part by casting the brain itself in the role of dependent
variable, subjecting it to environmental manipulation, and then studying the
effects. In this way the nature of causative factors which underlie behaviour
disorders are more likely to be determined, and inferences drawn about the
nature of brain-behaviour relationships. This data-driven, objective, analytic
approach to the study of brain-behaviour relationships is of course borrowed
directly from behaviour therapy. An extension of this model, which incorpo-
rates principles from behaviour therapy, neuropsychology and behavioural
neurology, are combined to form what Wood has described as a neurobehav-
ioural paradigm to rehabilitation (Wood, 1987, 1990; Wood & Worthington,
2001a, 2001b). Neurobehavioural rehabilitation encompasses systems that
address cognitive and physical sequelae of brain injury, in addition to target-
ing behaviour disorders.

It is beyond the scope of this chapter to provide a very detailed description
of the neurobehavioural model, or how different therapy disciplines function
within this. The most recent comprehensive accounts of the paradigm and the
ways in which it is operationalised can be found in Wood and Worthington
(2001a; 2001b), and Alderman (2001); Giles and Clark Wilson (1999) pro-
vided specific explanations of the ways in which wider therapy requirements
(physical and functional) are met within services that are organised to meet
social and behavioural needs using neurobehavioural principles. Concepts
that differentiate neurobehavioural practice from both the medical model and
traditional clinical rehabilitation (Wood & Worthington, 2001a) are that it
happens post-acutely (i.e. when medical management is no longer the prior-
ity), it is community based, it employs an inter- or transdisciplinary team,
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and it demands a structured environment. Behaviour modification techniques
are used, including stimulus control methods, chaining and shaping, and
response-consequence learning technologies (Wood, 1990).

The importance of structure

The concept of structure is of paramount importance within neurobehav-
ioural practice; consequently, this will be elaborated here. Alderman (2001)
conceptualised structure within specialised neurobehavioural units as falling
at four levels:

1) Structure Provided by the Physical Environment
The goal of neurobehavioural practice is the resolution of handicaps that
result from disorders of social behaviour; learning plays a central role,
whether it be in reacquiring old skills, or gaining new ones (Wood & Wor-
thington, 2001a). As persistent cognitive problems, including difficulties with
attention and memory, are endemic to many chronic neurological conditions,
the process of learning is both slow and fragile (Wood, 1987). Given these
constraints it is therefore essential that the physical environment is organised
in such a way to maximise learning. For example, it should be as quiet as
possible and free from extraneous ‘clutter’ to minimise problems with dis-
tractibility. The layout of the unit should be unambiguous and locations of
bedrooms, therapy rooms, and so on, should be clear-cut. It is particularly
important that the physical environment should emphasise cue-saliency, a
subject matter we shall return to again later.

The three remaining levels of structure refer to what happens within the
physical environment.

2) Structure Provided by a Transdisciplinary Team

Within neurorehabilitation units the clinical team should be transdisciplinary
in organisation so that a unified, seamless service is provided to each patient,
focussing on their individual needs (Doyle, 1997; Wood & Worthington,
2001a). Within these teams there is substantial blurring and sharing of roles.
Therapists and nurses work within the same physical environment together to
achieve the same set of shared goals for each patient. Achieving behavioural
goals early in admission is the priority; without this, the ability of the team
to engage the patient in wider rehabilitation will remain compromised. Con-
sequently, all staff act as behaviour therapists and have an equal and joint
responsibility for ensuring behaviour modification interventions are imple-
mented as and when necessary. An transdisciplinary team facilitates good
communication, a co-ordinated approach to rehabilitation, and maximises
consistency.

3) Structure Provided by the Routine Imposed on the Day
A timetable of events throughout the day is employed to provide structure
through routine. This typical consists of meal times, formal sessions and
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‘free’ time. Routine facilitates a means through which individual rehabilita-
tion needs are met and provides opportunities to practice skills throughout
the day. It promotes consistency and facilitates creation of an environment
in which there is an expectation for people to attend sessions and participate
at an appropriate level.

4) Structure Imposed Through Bebaviour Modification Interventions
This serves to provide a framework through which appropriate behaviour and
effort are actively encouraged. Probably most importantly, these interven-
tions are vehicles which facilitate appropriate interactions between staff with
patients in a way that is helpful and therapeutic, as the experience of the latter
is likely to have been negative (see Alderman, 2001; Alderman, Davies, Jones,
& McDonnell, 1999). In addition, behaviour modification interventions raise
the saliency of cues that normally regulate social behaviour; variable monitor-
ing and poor processing of these cues can explain some of the behaviour dis-
orders exhibited by this clinical group (see Alderman, 1996, 2001; Alderman
& Knight, 1997). Utilisation of behaviour modification interventions also
increases the likelihood that new learning will take place, even in the presence
of cognitive impairment, through increased consistency in how staff interact
with patients, by ensuring clarity of rehabilitation goals and the means by
which these are achieved, and by knowing what the contingencies to patients’
actions and behaviour are (Alderman, 2001).

When services are organised in this way, the net effect is the provision of
a daily routine within which skills that aim to maximise independence and
quality of life are repeatedly practised and acquired through procedural learn-
ing in the form of new habits. Effective communication within the transdis-
ciplinary team, together with a programme that is grounded in behavioural
methods, helps ensure rehabilitation is established at an appropriate level
for each individual, that goals are shared, and that management, including
contingencies to behaviour, is consistent. Good outcomes have been dem-
onstrated regarding reduction of behaviour disorders amongst neurological
patients admitted to specialised units which have operationalised the neurobe-
havioural paradigm (for example see Eames & Wood, 1985a, 1985b; Eames,
Cotterill, Kneale, Storrar, & Yeomans, 1996).

Examples of Reduction of Behaviour Disorders

1) Inappropriate Means of Obtaining Attention from Other People

Some ‘problematic’ behaviours arise in part through how the environment
responds to the actions of the person with brain injury. The point was pre-
viously made that people with TBI are not popular among rehabilitation
professionals because of their often irritating, threatening and embarrass-
ing behaviour, as well as their general lack of motivation (Miller & Cruzat,
1981). This can lead to situations where such people are routinely ignored.
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However, one consequence of this may be that other people may inadvertently
reinforce less desirable behaviours intermittently shown by a patient. For
example, a natural response elicited by shouting, screaming, masturbation
and aggression may be a social reprimand , such as being told ‘...don’t do
that’. Whilst feedback which takes this form would normally be expected to
lead to a change in behaviour, under circumstances devoid of regular positive
social contact the attention received by the person, even when it is delivered
in the form of criticism, may be welcome. When this is the case, behaviour
disorders can become reinforced and thus inadvertently maintained.

Figure 1 illustrates this point. It concerns HC, a young man who had sus-
tained TBI and had acquired a range of characteristic cognitive and behav-
ioural problems. Sequelae of his injury included coarsening of his social
behaviour and a general reduction in inhibitory control. HC was noted to
be unresponsive to normal social cues; a particular handicap was his lack of
ability to join social interaction appropriately. In particular, he failed to wait
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Fig. 1. Reduction in the frequency with which HC interrupted conversation. (NB. Data
reflects frequency 15 minute periods in which this behaviour was observed at
least once.) Contingent response to interruption in the second half of the figure
was withdrawal of attention by means of TOOTS; however, appropriate skills
were taught in specific sessions for this purpose, and subsequent use of these
skills was reinforced through enriched social praise and attention.
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for an appropriate pause in conversation and interrupted others constantly.
Staff felt HC needed to relearn the rules which govern social behaviour which
it was believed had been lost as a result of his brain injury. It was therefore
decided that every time HC interrupted conversation, he would be consist-
ently reminded by staff what these rules were, and what he should do to
obtain attention appropriately. On the face of it this plan seems perfectly
reasonable, and most people would probably take such feedback on board
and use it to modify their behaviour. However, Figure 1 shows this response
did not lead to a reduction in the frequency with which HC inappropriately
interrupted others conversations (note that data points reflect the number
of fifteen minute periods in the day in which HC engaged in this behaviour:
the actual frequency was much higher). If anything, Figure 1 suggests the
frequency of the behaviour increased.

Of course, what was probably happening was that HC’s poor social skills
were being reinforced because staff consistently gave him attention every time
he interrupted. In contrast, his coarse social behaviour and general lack of
inhibition rendered him unpopular with other people to the extent that his
social needs were poorly met. Under these conditions, it is easy to understand
how reprimand, criticism, or, as in this case, instruction intended to correct
undesirable behaviour, might actually work to reinforce it. Accordingly, an
intervention was designed whose aim was to change the contingencies to
HC’s behaviour. The principle of “Time-Out-On-The-Spot’ from positive
reinforcement’ (abridged to “TOOTS’: see Wood, 1987; Burgess & Wood,
1990) was used: as staff attention was maintaining HC’s inappropriate
behaviour, they were required to consistently withdraw giving him attention
whilst he attempted to interrupt conversation. In this way, reinforcement was
no longer available. In addition, HC was taught the correct skills to use in
formal social skills training sessions. Most importantly, staff were required to
consistently reinforce use of appropriate means of getting other peoples atten-
tion whenever HC chose to use them. Figure 1 confirms that the frequency of
interrupting decreased in response to this intervention.

2) Reduction in Physically Aggressive Behaviour
HC illustrates how the environment may reinforce inappropriate social
behaviour and how a simple intervention can be used to reverse contingen-
cies maintaining it. Aggressive behaviour disorders represent the greatest
challenge to rehabilitation services, especially when this involves physical
assaults on other people (Burke, Wesolowski, & Lane, 1988) and it is this,
probably more than any other behaviour disorder, that is likely to result in
exclusion from rehabilitation. However, within specialised services, the neu-
robehavioural paradigm may be sufficiently embraced to enable management
of severe aggressive behaviour disorders (see Alderman, 2001, for a descrip-
tion of the requirements of such a service).

There are many reasons why neurological patients exhibit aggression.
Miller (1994) summarised three of the most cited. First, it may be attribut-
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able to an episodic dyscontrol syndrome, in which disturbance of mood and
behaviour is a consequence of electrophysiological brain disturbance. Second,
damage to anterior brain structures decreases ability to inhibit or regulate
emotional responses, leading to a lower threshold for aggressive behaviour.
Third, brain injury exacerbates negative premorbid personality traits: people
who were aggressive are likely to be more so as a consequence of neurological
damage. An additional reason is that aggression may be negatively reinforced
as it leads to avoidance of, or escape from, situations which are perceived as
threatening or undesirable. For example, poor awareness and lack of insight
regarding extent of disability amongst neurological patients may result in
poor motivation to engage in the rehabilitation process (Prigatano, 1991;
Wood, 1988; Sazbon, & Groswasser, 1991). Spontaneous bouts of aggression
directed at a source of frustration, usually a nurse or therapist, may initially
occur because of reduced tolerance levels. The understandable response of
staff will be to withdraw. When this takes place in therapy situations the
patient with little insight regarding the need for this may learn that purpose-
fully aggressing against staff will lead to withdrawal of treatment: this behav-
iour may consequently become negatively reinforced (see Alderman, 1991;
Alderman, Shepherd, & Youngson, 1994).

In these cases, treatment of patients within a specialised neurobehavioural
service in which expectations are gradually increased, has been demonstrated
to be effective in reducing aggressive behaviour disorders (Alderman, Davies,
Jones, & McDonnell, 1999). The net effect of the levels of structure described
by Alderman (2001) and summarised earlier will be to provide a therapeutic
framework within which aggression may be safely managed. Methods are
employed whose purpose is to reverse contingencies which have led to avoid-
ance and escape from rehabilitation activities in order to deliberately elicit
aggressive behaviour (with the minimum of risk). Use of behaviour modi-
fication methods is fundamental. They are used to create conditions which
encourage motivation and success, by reinforcing appropriate behaviour
and skills. Whenever possible, the desirable consequence to aggression is the
withdrawal of attention through TOOTS whilst maintaining the required
level of expectation. In this way, only behaviours that are consistent with the
aims of rehabilitation are reinforced. One way of achieving this is by using
a token economy (Wood, 1987), or programmes based on the principles of
differential reinforcement (Alderman & Knight, 1997; Knight, Rutterford,
Alderman, & Swan, 2002).

An example of the effectiveness of such an approach is illustrated in Fig-
ure 2. This concerns MW, a 43-year-old male who had sustained TBI two
years previously. Severity of neurobehavioural disability proved sufficient
to exclude him from the usual range of rehabilitation services, and a place-
ment in the community proved untenable. Neuropsychological problems
were evident, especially with regard to memory and executive function. He
was consequently admitted to a specialised neurobehavioural unit and his
aggressive behaviour monitored using the Overt Aggression Scale — Modified
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Fig. 2. Reduction in the frequency of physical aggression directed at other people by
MW. Concurrent measurement of rehabilitation demands shows that aggres-
sive behaviour decreased despite gradual increase in expectations.

for Neurorehabilitation (OAS-MNR: Alderman, Knight, & Morgan, 1997).
The OAS-MNR enables recording of type of aggression, its frequency, sever-
ity, and methods used to manage/treat it. It also enables recording of ante-
cedents, and quantifies the intrusiveness of interventions employed. It has
proved useful in clinical work with aggressive patients (Alderman, Davies,
Jones, & McDonnell, 1999), and in audit and research (Alderman, Knight,
& Henman, 2002). In addition, the levels of expectation placed on MW in
rehabilitation are also represented in Figure 2, through ratings made using the
Neurorehabilitation Expectations Scale (NES: Swan & Alderman, in press).
In brief, the NES consists of ten activities and demands that most patients
admitted to neurobehavioural units would be exposed to. They are ranked
from least demanding (1 - ‘invited to attend meals’) to most demanding
(10 - ‘each separate behaviour modification programme used’). Other exam-
ples of items include having a toileting programme (ranked 5) and having a
formal supervised hygiene programme (ranked 8). A gross indication of the
level of expectation for any patient can thus be obtained by summing the
ranks of those items that apply for each week of admission.

During the twelve-week assessment period represented by Figure 2,
recordings made on the OAS-MNR showed MW was frequently aggressive.
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Physical aggression towards other people was the main category of aggressive
behaviour recorded: of the 1138 recordings made, 53% (603) were assaults
on others. Figure 2 confirms that expectations regarding MW were initially
low during the first week of admission, but gradually increased thereafter
(see Alderman, Davies, Jones, & McDonnell, 1999, for details of the admis-
sion process concerned). Figure 2 also shows a concurrent increase in the
frequency of physically aggressive behaviour, peaking in week 4. OAS-MNR
recordings suggested that increased aggression was primarily a function of
rising expectations as 66 % of this behaviour followed prompts and requests
made by staff. However, Figure 2 confirms that whilst levels of expectation
remained consistently high, the number of times MW was physically aggres-
sive substantially decreased after the fourth week.

This brief account confirms findings reported elsewhere that aggressive
behaviour disorders can be successfully reduced through exposure to a holis-
tic neurobehavioural programme (Wood, 1987; Alderman, Davies, Jones, &
McDonnell, 1999; Alderman, Bentley, & Dawson, 1999; Swan & Alderman,
submitted). When aggression has previously been reinforced because it has
led to avoidance of or escape from rehabilitation activities, a gradual increase
in expectations, reinforcement of behaviours incompatible with aggression,
and consistency of staff response, all combine to promote conditions which
promote co-operation.

One major advantage of a behaviour modification approach is the substan-
tial effect it has on achieving consistent response-sets from staff interacting
with people who present with challenging behaviour (Alderman & Knight,
1997; Alderman, 2001). An important outcome in substituting what Alder-
man (2001) called a spontaneous, or natural, system of feedback, with a
structured system, is to change staff behaviour. In the absence of structured
feedback systems (of which behaviour modification interventions are part)
differing staff expectations and responses will contribute to the evolution and
maintenance of aggression. Variability attributable to individual staff differ-
ences will be significantly reduced through adherence to a prescribed inter-
vention. The programme becomes a vehicle to achieve consistency amongst
staff which ultimately has an impact on patient behaviour. The philosophy
of the neurobehavioural approach is the reinforcement of positive behaviour,
whereby behavioural programmes are vehicles that facilitate positive staff-
patient interaction where previously the tendency would have been to avoid
interaction or for it to be negative. When this is the case, as MW has shown,
the likelihood of successful outcome in the treatment of aggression is opti-
mised.

3) Remediation of Behaviour Disorders Resulting from Monitoring Difficul-
ties

Enhanced cue-saliency is an integral feature of neurobehavioural rehabilita-
tion. A consequence of enhanced structure and the availability of regular
feedback is the ability to maintain a prosthetic environment. Inappropriate
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behaviour can arise when social cues are missed. In addition, neurological
patients may have poor awareness and lack insight regarding behaviour
problems, and thus lack motivation to change. Both inefficient processing of
cues and reduced awareness regarding consequences of behaviour may be the
result of monitoring impairment. Both these difficulties are likely to diminish
when people are immersed within the specialised environment of a neurobe-
havioural service because cues are exaggerated. This may be one reason why
token economies and differential reinforcement programmes are successful, as
they enable feedback about behaviour to be presented clearly, frequently and
regularly (see Wood, 1987; Alderman & Knight, 1997). In this way, behav-
ioural strategies enable individuals to obtain feedback from the environment
which they may otherwise miss; the net effect of the prosthetic environment
in which rehabilitation takes place will be to circumvent difficulties with
monitoring, enabling greater recognition of cues and awareness of the impact
of behaviour to take place. It could be said that the regular feedback provided
to patients by staff through the structure of the behavioural programmes cir-
cumvents cognitive problems, especially those concerned with attention and
memory, which would normally give rise to symptoms characteristic of the
dysexecutive syndrome.

For many patients, the structure of the neurobehavioural service described
earlier is sufficient to enable management of behaviour disorder and full
exploitation of individual rehabilitation potential. However, it was recog-
nised some time ago that some patients remain unresponsive to neurobe-
havioural paradigms in which feedback is managed using various forms of
positive reinforcement programme (Alderman & Burgess, 1990).

Impairments in attention and working memory have been especially high-
lighted in relation to the evolution and maintenance of some behavioural
problems. Explanations for these have recently been proposed using the
concept of working memory proposed by Baddeley and Hitch (1974). This
is conceptualised as consisting of several temporary storage systems whose
activities are co-ordinated by a central executive (CE), aided by a number
of subsystems which include the articulatory loop (which deals with verbal
information) and the visuospatial sketchpad (which processes non-verbal
material). The CE allocates attentional resources to these subsystems. CE
impairment results in inefficiencies in the allocation of attentional resources
which are evidenced in a range of behavioural and other symptoms seen in
patients that are characteristic of the ‘dysexecutive syndrome’ (Baddeley,
1986; Baddeley, & Wilson, 1988). Impairment of CE functioning may result
in difficulties in scheduling two or more concurrent tasks, distractibility, poor
monitoring of performance, problems utilising feedback, and attention and
memory problems.

Alderman and colleagues (Alderman, 1996; Alderman, Fry, & Youngson,
19935) attributed some behaviour disorders amongst neurological patients
to deficits in CE function, whereby difficulties with attending to multiple
events are evident functionally through people having problems in monitoring
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changes in the environment, their own behaviour, and internal (physiological)
changes. Opportunities to receive and process feedback are reduced which
results in failure to modify behaviour in response to changing circumstances:
individuals with the dysexecutive syndrome therefore present as impulsive,
distractible, unresponsive to cues from others, and behave inappropriately
in social situations. For many patients, the provision of feedback provided
through the combination of the structure and positive reinforcement pro-
grammes within a neurobehavioural unit, is sufficient to circumvent the
cognitive impairment which underlies some behaviour disorders. However,
Alderman (1996) argued that when CE deficit is severe only one stimulus set
at a time may be routinely attended to. This may be explain why a charac-
teristic feature of the dysexecutive syndrome is a reduced ability to change
behaviour in an adaptive, flexible way, in response to changes in the environ-
ment. It has also been used to account for why some patients do not respond
to use of positive reinforcement methods, a hypothesis which has received
some experimental validation (Alderman, 1996).

Consequently, specific approaches have been used in the treatment of
behaviour disorders thought to arise from profound difficulty in the alloca-
tion of attentional resources to the extent that only one stimulus set at a
time may be routinely attended to. Use of a behaviour modification tech-
nique known as response cost is believed to have particular relevance and
a number of single case studies with intransigent behaviour disorders have
been described in the literature which have been successfully treated using
this method (for example see Alderman & Ward, 1991; Alderman & Bur-
gess,1990; 1994). Typically, the person who is the recipient of treatment is
given a number of ‘tokens’ (plastic discs, or whatever else is appropriate).
One of these can be subsequently removed on each occasion a target behav-
iour (for example aggression) is observed (see Alderman, 2001, Table 9.3,
p. 195 for an illustration of the operational procedure concerning removal of
tokens). After a predefined time has elapsed the number of tokens left in the
persons possession are checked; providing these exceed or equal a specified
target (for example 10/20) they are exchanged for an agreed reinforcer.

It has been argued response cost benefits patients with severe CE deficit
because feedback is immediately contingent on behaviour (thereby reducing
memory load), requires little understanding of reward contingencies, and has
both verbal mediation and procedural learning components.

Alderman, Fry and Youngson (1995) used the CE model to successfully
develop what is arguably a five stage cognitive rehabilitation technique used
for the treatment of behaviour disorders that are secondary to severe impair-
ment of monitoring function. Their programme of Self Monitoring Training
(SMT) has some advantages over response cost, both ethically and practically;
as it is directly concerned with developing cognitive skills in order to produce
behaviour change, rather than simply trying to change behaviour alone, SMT
is also believed to be more advantageous than response cost in that its benefits
are more likely to maintain and generalise (see Knight, Rutterford, Alderman,
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Table 1. Summary of the five stages of self-monitoring training.
(*Differential Reinforcement of Low rates of behaviour: see Alderman &
Knight, 1997)

Each session within which SMT is conducted lasts the same time (for example, 20
minutes) and takes place within the context of some secondary task (for example, an
orientation session). The frequency with which target behaviours occur are usually
recorded by both patient and therapist using hand-held mechanical tally counters.

Stage 1 Baseline
Therapist maintains covert frequency count of target behaviour.

Stage 2 Spontaneous Self-monitoring
Patient asked at beginning of session to maintain frequency count of target
behaviour; therapist also maintains covert count. At end of session thera-
pist shares and compares their recording with that of the patient.

Stage 3 Prompted Self-monitoring
As stage 2: however, when the therapist observes that the patient does not
make a record of a target behaviour immediately after they have engaged
in it, they are given one clear verbal prompt that they should do so.

Stage 4  Independent Self-monitoring and Accuracy Reward
As stage 2 (therapist prompts are now withdrawn). Reinforcer available to
patient dependent on the accuracy with which they have self-recorded the
target behaviour (for example, if within 50% of that made by the thera-

pist).

Stage 5 Independent Self-monitoring and DRL*
As stage 2 with the addition of a DRL intervention. Reinforcement is now
available only if frequency of the target behaviour (as determined by thera-
pist recording) has not exceeded a specified target.

& Swan, 2002, regarding a further example of use of SMT ). Table 1 outlines
in brief what is entailed in each of the five stages of SMT.

The potential success of using treatment programmes which provide con-
sistent feedback to patients immediately contingent upon behaviour disorders
secondary to poor monitoring is well illustrated by the case of FO. FO was a
27 year old male who sustained very severe brain damage through viral infec-
tion. He presented with a wide range of behaviour disorders which prevented
him exploiting his rehabilitation potential in all but a specialised neurobehav-
ioural service. Neuropsychological examination reflected memory and execu-
tive difficulties: problems with the ability to monitor both his own behaviour
and cues within the environment were especially highlighted. Behavioural
assessment suggested the latter played a key role in the maintenance of the
problems with behaviour he showed (see Alderman, 2002, for details of this).
Accordingly, two interventions were successfully employed which aimed to
reduce the frequency of behaviour disorder through enhancing FO’s monitor-
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ing skills. First, response cost was employed for the purpose of decreasing
the rate of occurrence of a number of bizarre behaviours. Frequency counts
made during the course of a week prior to intervention clearly convey the
detrimental impact these behaviours were having on his rehabilitation: hip
thrusting (2050); intermittent use of a bizarre gait pattern (769); and body
patting/rubbing (77). Use of response cost proved highly successful (see Alder-
man, in 2002).

Second, SMT was used in an attempt to reduce the frequency of self-initi-
ated verbal output evident in structured rehabilitation activities. This was
pretty much constant and served to distract both FO and others, thereby
interfering with skill acquisition. It proved unresponsive to a range of rein-
forcement and other behaviour modification interventions. As both behav-
ioural and neuropsychological assessment had highlighted the role of poor
monitoring, it was hypothesised that impairment of this important cognitive
skill accounted for both the maintenance of this problem and FO’s poor
response to differential reinforcement. Consequently, an attempt was made
to enhance monitoring skills using SMT. FO was exposed to stages 1-4 of
this as described by Alderman, Fry and Youngson (1995). Training further
highlighted the magnitude of FO’s monitoring difficulties: initially, he under-
estimated the frequency with which he initiated verbal output by as much as
161 times within a 15 minute period (average discrepancy = 84.4). By stage
4 of training, his ability to self-monitor this aspect of his behaviour had sig-
nificantly improved (median discrepancy between FO’s recording of initiated
verbal output and that of staff = 0). Stages 1-4 of SMT are directly concerned
with improving self-monitoring skills; stage 5 then attempts to successfully
use these skills to reduce the target behaviour using a differential reinforce-
ment of low rates of behaviour (DRL) programme. Equipped with new skills,
this stage of training was carried out within other rehabilitation sessions from
which he had previously been excluded because of the disruption he caused.
Figure 3 demonstrates the success achieved.

It can clearly be seen that during the pre-treatment baseline period (in
which the target behaviour was given as little social attention as possible)
the frequency of FO’s self-initiated verbal output was increasing. Following
training of monitoring skills in separate sessions, stage 5 of SMT was carried
out in-situ in a range of other rehabilitation sessions. Figure 3 demonstrates
that the upward trend in this behaviour was reversed and its frequency sig-
nificantly reduced. Stage 5 was stopped after FO had participated in 186 such
sessions (each an hour in duration). Follow-up three months after SMT had
been withdrawn confirmed that the frequency of self-initiated verbal output
remained low and the improvement seen during training had maintained.

The net effects of using both response cost and SMT were that FO was able
to successfully participate in the wider rehabilitation programme. Through
this he acquired sufficient behavioural controls and new skills to enable him
to be discharged to a smaller, less structured unit for long-term placement
which otherwise his behaviour would have denied him.
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3 Month
Baseline Stage 5 SMT FU

Mean per minute

0 4 , , ; #MB

1 10 20 30 174 184
1 Hour Sessions

Fig. 3. Reduction in the frequency of self-initiated verbal output made by FO during
rehabilitation sessions using SMT. Note that stages 1-4 of SMT were con-
ducted in specific daily sessions for this purpose after data shown in the base-
line stage were collected. Increased inhibition of verbal output had maintained
relative to baseline three months after SMT had been withdrawn.

Concluding Remarks

In this chapter a very brief review of a range of treatment options available for
the management of behaviour disorders characteristic of people with acquired
brain injury has been attempted. Given the complexity of the population and
the reasons underlying why behaviour disorders arise and are maintained,
little will have been achieved other than to equip the reader with all but the
minimum of knowledge regarding the issues touched upon here.

Whilst a rich variety of different types of treatment, arising from a number
of diverse theoretical and applied frameworks have been put forward as
options, interventions arising from the neurobehavioural paradigm have been
especially highlighted. In part, this reflects the authors own clinical training
and experience. However, this is also because many people referred for treat-
ment because of behavioural problems will be excluded from participation
in other types of programme. This may be because they lack the necessary
cognitive skills to take part in cognitive and other verbal psychotherapies,
or because they do not have the necessary insight, awareness of deficit, or
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motivation to undertake the active role required. However, probably the most
common reason is that people are excluded from such programmes because
they are behaviourally disturbed. Whilst medicine has much to offer, short-
age of sufficiently trained and experienced specialised practitioners, and the
relative lack of good empirical evidence regarding different pharmacological
interventions, limits this at present. However, as Wood and Worthington
(2001a) have argued, lack of homogeneity within the acquired neurological
population and the multivariate nature as to reasons underlying behaviour
disorders, renders a purely medical approach to the problem inappropriate.

The neurobehavioural paradigm can be successfully applied partly
because it integrates medical, psychological and cognitive approaches under
one theoretical umbrella. In addition, cognitive impairment, lack of insight
and awareness, poor motivation, and severity of behavioural disturbance do
not necessarily lead to exclusion. On the contrary, neurorehabilitation pro-
grammes lend themselves well to the challenges imposed by the very factors
that prevent access to more traditional therapeutic orientations. In part, this
is because the structures within neurobehavioural programmes act in such a
way that cognitive problems that can drive and maintain behaviour disorders
are circumvented. However, equally important is the influence they exert
on the rehabilitation environment itself in that provision of programmed
feedback systems through behaviour modification interventions changes the
behaviour of those people working with a patient. The tremendous impact
this can have on behaviour and functioning cannot be overstated.

Whilst neurobehavioural rehabilitation has much to offer in the treat-
ment of this very challenging clinical population, it is not without its crit-
ics, both on ethical and practical grounds. For example, the demands of the
neurobehavioural approach are such that although there are exceptions (for
example, see Wood, 1988; Goll & Hawley, 1989; Watson, Rutterford, Short-
land, Williamson, & Alderman, 2001) it requires establishment of specialised
units because of the amount of resources and specialised knowledge required
(Alderman, 2001). Behaviour modification interventions, a key component
in neurobehavioural rehabilitation, have also been criticised in that they fail
to generalise to other environments (McGlynn, 1990). However, it may be
the case that when cognitive impairment is the major contributing factor to
maintenance of behaviour disorder, the highly structured environment acts
as a prosthetic in that it facilitates the effective delivery of feedback through
operation of behaviour modification interventions. When people are dis-
charged and this prosthetic is no longer available, problems with monitoring
return and behaviour deteriorates. It may be that when people are no longer
within the specialised environment of the neurobehavioural unit, contingen-
cies change in such a way that behaviour disorders are re-reinforced (Alder-
man, 2001). It may also be that when cognitive systems are severely damaged,
people will be dependent for life on systems that are placed around them
which circumvent the difficulties arising from their breakdown. If so, gener-
alisation is an unrealistic expectation; instead, finding the least intrusive level
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of support that enables the best quality of life becomes the goal rather than
preoccupation with the idealistic aim of completely removing all structure,
including behavioural programmes. When this proves to be the case, those
environmental modifications necessary to achieve this aim must be imple-
mented and maintained in order to support appropriate behaviour.

It is a reassuring reality that medical and rehabilitation expertise will con-
tinue to evolve. In the future it may be that progress in areas such as intrac-
erebral and fetal brain cell implantation will have radical consequences for
outcome after neurological insult (for example, see Elsayed, Hogan, Shaw, &
Castro, 1996; Barami, Hao, Lotoczky, Diaz, & Lyman, 2001), and the blight
of behaviour disorder becomes a thing of the past. In the meantime, the neu-
robehavioural paradigm gives clinicians a practical framework within which
to work, and patients those opportunities required to maximise independence
and ensure optimum quality of life.
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Neuropsychological rehabilitation is just as relevant for people with progres-
sive disorders affecting cognitive functioning as it is for people with non-pro-
gressive brain injury. If we define the goal of rehabilitation as enabling people
to ‘achieve an optimal level of physical, psychological and social functioning’,
given any limitations imposed by injury or illness (McLellan, 1991 p. 785),
then it is clear that this is an appropriate goal at any stage of a progressive
disorder. Improving well-being implies an enhancement in quality of life, not
only for the person with dementia but also for his or her family or caregivers.
Indeed, it has been suggested that the broad concept of rehabilitation provides
a suitable unifying framework for conceptualising intervention in dementia
(Cohen & Eisdorfer, 1986), and within this broad framework an understand-
ing of neuropsychological functioning is an essential element in addressing
the needs of the person and his or her caregivers.

In this chapter, following a brief overview of dementia, I will focus on four
key questions:

e Why is neuropsychological rehabilitation relevant for people with demen-
tia?

e Can people with dementia benefit from neuropsychological rehabilita-
tion?

e What is the role of neuropsychological rehabilitation in clinical practice?

e The way forward: where do we go from here?
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Dementia: a Brief Overview

Dementia has been defined as ‘a clinical syndrome characterised by loss of
function in multiple cognitive abilities in an individual with previously nor-
mal (or at least higher) intellectual abilities and occurring in clear conscious-
ness’ (Whitehouse, Lerner, & Hedera, 1993). By implication, this decline in
cognitive function will also impact on functioning in various domains of daily
living and social interaction. There are numerous possible causes of dementia,
but the most frequent dementia diagnosis is that of Alzheimer’s disease (Mor-
ris, 1996a; 1996b; McKhann et al., 1984), followed by vascular dementia or
a mixture of the two types. Less frequently diagnosed sub-types of dementia
include dementia with Lewy bodies and the frontal and temporal (semantic)
variants of frontotemporal dementia; these have different neuropsychologi-
cal profiles, particularly in the earlier stages, and consequently somewhat
different implications for rehabilitation interventions (Brandt & Rich, 1995;
Hodges et al., 1999; Graham, Patterson, Pratt, & Hodges, 2001). The main
focus here will be on interventions for people with Alzheimer’s disease, vas-
cular dementia or mixed dementia, reflecting the current evidence-base. Much
of the work described will also be relevant for people with mild cognitive
impairment or age-associated memory difficulties.

Even within a single sub-type of dementia such as Alzheimer’s disease,
there is considerable heterogeneity in both initial presentation (Neary et al.,
1986) and course (Wild & Kaye, 1998; Storandt, Morris, Rubin, Coben, &
Berg, 1992). The rate of progression of dementia is very variable, with some
individuals staying in the mild stages for a number of years and others pro-
gressing more rapidly to severe impairment (e.g. Bowen et al., 1997). Some
individuals develop mild cognitive impairment, with significant difficulties in
the domain of episodic memory, but do not show any progression to demen-
tia. Therefore, needs will differ according to both the neuropsychological
profile and the extent to which the cognitive impairments have progressed
in severity. Individual assessment, formulation and goal planning is always
necessary, and a diagnostic or staging label does not suffice as a basis for
developing rehabilitation plans.

Why is Neuropsychological Rehabilitation Relevant for People with
Dementia?

In recent years a quiet revolution has been taking place in dementia care, and
this has brought to the fore the concepts of personhood and person-centred
care (Kitwood, 1997). The perspective of the person with dementia, hitherto
largely neglected (Cotrell & Schulz, 1993), is now being explored and valued
(Sabat, 2001; Allan, 2001; Harris, 2002) alongside that of the family mem-
ber or caregiver. Psychosocial and social constructionist models of dementia
(Sabat, Wiggs, & Pinizzotto, 1984; Kitwood, 1997) highlight the importance
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of the unique set of life experiences and coping strategies that each individual
brings to the challenge of living with dementia, and the impact of the social
environment on the expression and course of neurological impairment. Social
and psychological factors are understood to interact with the effects of neu-
rological impairment in a dialectical process, so that a person surrounded by
a ‘malignant social psychology’ is likely to show ‘excess disability’ (Reifler
& Larson, 1990) and appear more disabled than the extent of any brain
pathology would indicate ought to be the case. Reducing excess disability is
therefore an important target for intervention. Rehabilitation has an impor-
tant role to play in tackling excess disability and enhancing well-being and
quality of life for the person with dementia and his or her family. Further, it
has been argued that selfhood should not be thought of as lost in dementia
(Sabat, 19935), and rehabilitation may help to maintain both sense of self for
the person with dementia and the perception of selfhood by others (Romero
& Eder, 1992).

The context in which rehabilitation occurs is therefore crucial. In devel-
oping a model for neuropsychological rehabilitation in dementia a range
of factors need to be taken into account above and beyond the person’s
neuropsychological profile. T have argued elsewhere (Clare, 2000) that
neuropsychological rehabilitation in dementia requires a psychotherapeutic
framework, equivalent to the ‘holistic’ approach taken in brain injury reha-
bilitation by Prigatano (1999). It is essential to acknowledge the person’s
emotional responses and coping strategies, and to work with these (Clare,
2002). Equally, rehabilitation in dementia requires a systemic perspective, in
which the person and the impact of dementia can be viewed in the context of
the person’s network of support and care. In many cases, caregivers will be
essential allies if the rehabilitation process is to be effective. It is also vital to
consider that dementia is typically — although not always — a problem of later
life. Rehabilitation for older people with dementia should not be undertaken
without an understanding of ageing and its psychological and social implica-
tions. Finally, it is necessary to be sensitive to differences in the way dementia
is perceived across diverse cultural and religious groups, and to respect values
and expectations that may diverge from the way in which dementia is typi-
cally viewed by western health professionals.

The essentially collaborative and individually-targeted nature of rehabili-
tation means that it sits easily within this contextual framework. In addition,
there is a strong rationale for the specific relevance of neuropsychological
rehabilitation for people with at least some forms of dementia. This derives
from evidence regarding the neuropsychology and neuroanatomy of cognitive
impairments, and the capacity of the person with dementia for new learn-
ing.
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Learning and Relearning: Possibilities for Intervention

Experimental studies of learning confirm that learning is possible in people
with dementia. Both classical and operant conditioning of responses has been
demonstrated (Camp et al., 1993; Burgess, Wearden, Cox, & Rae, 1992), as
has retention of verbal information (Little, Volans, Hemsley, & Levy, 1986).
However, explicit learning will be seen only where the conditions are favour-
able; Backman (1992) argues that appropriate support for memory must be
provided both at encoding and at retrieval (termed ‘dual cognitive support’),
and notes that the level of support required will increase as the severity of
dementia increases. A number of experimental studies demonstrate beneficial
effects of different types of cognitive support. For example, memory perform-
ance is facilitated when multiple sensory modalities are involved at encoding
(Karlsson et al., 1989) or where participants physically enact the target task
at encoding (Bird & Kinsella, 1996). Similarly, in accordance with the encod-
ing-specificity principle, provision of retrieval cues that are compatible with
conditions at encoding assists recall (Herlitz & Viitanen, 1991); an example
would be where a semantic orienting task is used at encoding (e.g. categoris-
ing ‘apple’ as ‘fruit’) followed by provision of category cues at retrieval (e.g.
‘it’s a kind of fruit’) (Lipinska & Backman, 1997; Bird & Luszcz, 1991; Bird
& Luszcz, 1993). Results presented by Lipinska and colleagues (Lipinska,
Bickman, Mantyla, & Viitanen, 1994) indicate that participants perform
better with self-generated than with experimenter-provided cues. Perlmuter
and Monty (1989) emphasise that personalising a task by allowing the par-
ticipant to make choices about it increases perceived control and motivation,
and consequently is likely to benefit performance.

A number of studies, then, demonstrate that elaboration and effortful
processing can improve memory performance. At the same time, this needs to
be balanced with the goal of reducing or eliminating errors during the learn-
ing process (Komatsu, Mimura, Kato, Wakamatsu, & Kashima, 2000), as the
principle of errorless learning has also been shown to be useful in improving
memory performance in early-stage Alzheimer’s (Clare, Wilson, Breen, &
Hodges, 1999; Clare et al., 2000; Clare, Wilson, Carter, Hodges, & Adam:s,
2001).

This growing body of evidence about the parameters that can help to
facilitate successful learning or relearning for people with dementia provides
important empirical support for the development of clinical rehabilitation
practice. Before considering how neuropsychological rehabilitation can best
be put into practice in dementia care, however, it is important to under-
stand something of the history of psychological interventions in dementia,
and to consider how neuropsychological rehabilitation relates to other
approaches.
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Relationship of Neuropsychological Rehabilitation to Other Psychological
Interventions

One of the earliest approaches to psychological intervention was the adap-
tation of reality orientation (RO) for use with people who have dementia
(Woods, 1992). This represented a major breakthrough as it demonstrated
the possibility that psychological approaches had something to offer. The
concept of reality orientation attained widespread acceptance in long-term
care settings, but its implementation was not always of a high standard, with
interventions sometimes applied in a rather insensitive manner. Subsequently
the approach was heavily criticised for overlooking the emotional needs of
the person with dementia, and alternative methods emerged in the form of
practices such as validation therapy (Feil, 1992). More recent work has dem-
onstrated that interventions based on the principles of reality orientation can
have positive effects on cognition and behaviour in people with dementia
(Spector, Orrell, Davies, & Woods, 1998), and has attempted to ‘rehabili-
tate’ reality orientation through the development of group interventions for
people with severe dementia in residential settings (Spector, Orrell, Davies,
& Woods, 2001). Similarly, evaluation of ‘cognitive stimulation’ group
interventions for people with dementia shows positive results (Breuil et al.,
1994; Vidal, Lavieille-Letan, Fleury, & de Rotrou, 1998; de Rotrou et al.,
1999). Because interventions based on RO or cognitive stimulation typically
incorporate a number of elements, however, it remains difficult to determine
the relative contribution of different components to the positive outcomes
observed, or to derive a theoretical understanding of the mechanisms by
which the interventions exert their positive effects.

In the meantime, the reality orientation tradition was succeeded by a
related body of work focused on ‘memory training’ or ‘memory retraining’
for people with dementia. Memory training is similar to cognitive stimula-
tion approaches, in that the goals set and tasks used are general rather than
individually-designed, but differs in that there is a more specific focus on one
or more aspects of memory functioning. Memory training has been criticised
in turn, firstly on the basis that gains are limited and maintenance is poor,
and secondly because it is said to have negative effects on mood and well-
being for people with dementia or their caregivers (Rabins, 1996; Small et
al., 1997). It should be noted that these criticisms were made in the context
of a strong emphasis on the value of pharmacological treatments, although
the effectiveness of the pharmacological treatments currently available for
people with dementia is modest (Royal College of Psychiatrists, 1997). Other
reviews, in contrast, have argued that this kind of approach may be benefi-
cial; for example, Gatz and colleagues (Gatz et al., 1998) classify ‘memory
retraining’ as a ‘probably efficacious’ form of intervention which warrants
more research. One reason for this divergence of views may be that increased
understanding of the conditions required in order for people with dementia
to learn effectively has resulted in more appropriate intervention protocols,
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as indicated by Backman (1992). There is a continuing interest in ‘memory
training’ for people with dementia, with a variety of methods in evidence. For
example, a recent randomised controlled trial (Davis, Massman, & Doody,
2001) reported gains in performance on targeted areas, but no generalised
improvements. There is also a growing interest in computerised cognitive
training for people with dementia (e.g. Hofmann, Hock, Kuhler, & Muller-
Spahn, 1996).

In the last few years, the focus has shifted once again and researchers have
begun to apply the concepts of cognitive or neuropsychological rehabilita-
tion to dementia care (Clare & Woods, 2001). This strand of research draws
extensively on the concept and practice of neuropsychological rehabilitation
with brain-injured people. Interventions are devised on the basis of theoretical
principles derived from neuropsychology, cognitive psychology and learning
theory, and are targeted specifically to the individual on the basis of the per-
son’s neuropsychological profile. In addition, following Prigatano’s holistic
model of neuropsychological rehabilitation (Prigatano, 1999), they should
endeavour to take into account the person’s emotional and practical needs
and social context, drawing on perspectives from psychotherapy and systems
theory.

It is necessary to distinguish the work carried out in the tradition of reality
orientation, encompassing memory training and cognitive stimulation, from
attempts at implementing neuropsychological or cognitive rehabilitation. At
the same time, it is important to acknowledge that there are some shared ele-
ments and that knowledge or evidence derived from one can sometimes be
applicable to the other. The review that follows will focus primarily on neu-
ropsychological rehabilitation rather than on memory training and cognitive
stimulation.

What is the role of neuropsychological rehabilitation in clinical practice?
Neuropsychological rehabilitation can provide both a general framework for
intervention and a means of tackling specific issues. As a general framework,
it allows for a biopsychosocial formulation within which an understanding
and acknowledgement of the person’s cognitive impairments is central. This
means, for example, that explanations and advice can be provided to the
person and his or her carers, helping them to make sense of some of their dif-
ficult and distressing experiences. Specific difficulties can be addressed using
methods devised for people with dementia or adapted from those reported to
be useful for people with brain injury. The way in which these two aspects of
neuropsychological rehabilitation are implemented in practice varies accord-
ing to the needs of the individual, so that the emphasis is likely to be quite
different in early- and later-stage dementia.

Interventions for people with early stage dementia
In the early stages of dementia, the main focus for intervention is likely to be
everyday problems arising from difficulties with long-term episodic memory
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or executive function. The discussion here will concentrate on memory func-
tioning.

The most appropriate approach will be determined through a careful
assessment of the neuropsychological profile and the person’s everyday func-
tioning. This assessment should be made in the context of a broader evalua-
tion encompassing the person’s past experience and preferred ways of coping,
psychological well-being, awareness of difficulties and readiness to address
them, and any other possible blocks to successful outcome that may need to
be overcome before the intervention begins. The way in which the person
perceives his or her difficulties is likely to be particularly important here, as
it has been demonstrated that expressed awareness of memory difficulties
and their impact is associated with better outcome in cognitive rehabilita-
tion interventions in the early stages of dementia (Clare, 2000; 2001; Koltai,
Welsh-Bohmer, & Schmechel, 2001). The person’s support systems also need
to be considered, along with the willingness of family members or friends to
be involved. The assessment should lead to a collaborative exercise in setting
goals for intervention, in which the person with dementia plays a full part.
Interventions are most likely to be effective when they address issues that are
important to the person and family, and relevant to everyday life. Where the
goals of the person with dementia and the family are markedly discrepant,
careful and sensitive negotiation is required in order to try to reach a consen-
sus that is acceptable to both parties, acknowledging the different emotional
and practical needs of all involved.

Some people with early-stage dementia may already be engaging in
self-help activities, for example those provided in books about improving
memory. This can be facilitated through provision of appropriate material
or suggestions. Information about memory problems and how these may be
tackled (e.g. Clare & Wilson, 1997) can be helpful for the individual and for
family members, empowering them to identify their own solutions to specific
issues or problems.

Consistent with memory rehabilitation in brain injury, specific interven-
tions for memory difficulties in early-stage dementia take two main forms
(Franzen & Haut, 1991). Firstly, assistance can be given with learning or
relearning information and skills, in order to enhance residual episodic or
procedural memory performance. Secondly, strategies can be developed that
enable the person to compensate for aspects of memory that are impaired and
functioning poorly.

Facilitating Residual Memory Functioning

Interventions aimed at facilitating residual memory performance need to
incorporate the twin guiding principles of effortfulness and errorlessness in
the learning process. This can be achieved in practice by using one or more
of a number of methods.
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Expanding rehearsal, or spaced retrieval, has been used extensively with
people who have dementia. The act of retrieving an item of information is a
powerful aid to subsequent retention under any conditions. In addition, the
temporal sequencing of retrieval attempts affects the extent to which benefits
are observed as a result of retrieval practice, with maximum benefit occur-
ring when test trials are spaced at gradually expanding intervals (Landauer
& Bjork, 1978). Experimental studies have demonstrated that expanding
rehearsal can aid new learning in people with memory disorders following
brain injury (Schacter, Rich, & Stampp, 1985). The method has been adapted
for use in Alzheimer’s disease (Camp, 1989; Camp, Bird, & Cherry, 2000),
with very short retrieval intervals — typically the first interval is 15 or 30
seconds long, and the length is repeatedly doubled. A series of studies has
demonstrated clear benefits in teaching face-name associations, object naming
(Abrahams & Camp, 1993; Moffat, 1989), memory for object location, and
prospective memory assignments (Camp, 1989). A further advantage of the
expanding rehearsal method is that it can easily be used by caregivers, with
back-up support from professionals as required (Camp et al., 2000; McK-
itrick & Camp, 1993). Expanding rehearsal does not rule out the possibility
of errors occurring, but in practice, because the initial recall intervals are so
short, errors are rare. It therefore approximates well to an errorless learning
procedure, while also requiring the effort of retrieving the information.

Another method that can be applied is the use of cueing (Glisky, Schacter,
& Tulving, 1986; Thoene & Glisky, 1995). This can take various forms. In
one version, termed ‘vanishing cues’ or ‘decreasing assistance’ (Riley & Hea-
ton, 2000), the number of cues is gradually reduced. When learning a name,
for example, this would mean that at each presentation an additional letter
was removed from the end of the name. Another version, termed ‘forward
cueing’ or ‘increasing assistance’ begins by offering just the initial letter and
adds a letter on each subsequent presentation until the word or name is cor-
rectly given, after which the cues may be faded again as in the vanishing cues
method. Cueing methods were used by Clare and colleagues (Clare et al.,
2000), and were directly compared in one single case study, where forward
cueing was found to be more effective than vanishing cues.

Strategies such as visual imagery mnemonics, chunking of information, the
method of loci, the story method and initial letter cueing have been described
in relation to the cognitive rehabilitation of memory disorders following brain
injury, although some of these strategies may prove too difficult or demand-
ing for many brain injured patients (Wilson, 1995; Moffat, 1992). There
is limited evidence for the success of strategies of this kind when used with
people who have Alzheimer’s disease, who are likely to have difficulty both in
learning an explicit mnemonic strategy and in remembering to use it appro-
priately (Woods, 1996; Bickman, 1992). In some cases, however, simple
strategies may be remembered and implemented. It is important to distinguish
between the use of mnemonic strategies as a way of facilitating learning in
specific tasks and the aim of developing spontaneous and independent use of
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the strategy in a wider sphere. The former is often a more appropriate goal
in memory rehabilitation, and clinicians can draw on a number of strategies
to facilitate learning for the person with dementia.

One report of successful use of a mnemonic strategy is provided by Hill
and colleagues (Hill, Evankovich, Sheikh, & Yesavage, 1987). They describe
a single case experiment in which a 66 year old man with Alzheimer’s was
taught to use visual imagery to extend his retention interval for names asso-
ciated with photographs of faces. In an attempt to replicate the findings in a
case series of eight participants, which included seven people with Alzheim-
er’s (Backman, Josephsson, Herlitz, Stigsdotter, & Viitanen, 1991), only one
of the participants with Alzheimer’s showed training gains similar to those
demonstrated by Hill et al. (1987). The remaining patients failed to benefit
from training. The authors conclude that the generalisability of the approach
appears limited, but comment that there might be a subgroup of people with
Alzheimer’s disease who respond well to this form of memory training.

This finding was supported by the results of a single case study (Clare et al.,
1999) which demonstrated effective relearning of names that the participant
wished to know. These were names of members of his club, and relearning
them helped him to continue his engagement in this social activity. The names
were relearnt from photographs, using a combination of mnemonic, vanish-
ing cues and expanding rehearsal techniques which was intended to provide
an optimal combination of errorless and effortful processes. One name was
taught per session. The procedure began with a discussion leading to choice of
a suitable mnemonic, linking some feature of the person’s appearance with the
sound of their name (‘Caroline with the curly fringe’). Next, a vanishing cues
process was used to encourage the participant to retrieve the name with less
and less assistance; initially the name was presented minus the final letter for
him to complete, and a further letter was removed on each presentation until
he retrieved the name with no cues at all. After this, expanding rehearsal was
used to increase the time intervals between successful attempts at retrieval,
with the interval starting at 30 seconds and expanding each time the name
was recalled, up to a maximum of 10 minutes. Between sessions, the partici-
pant practised the names following a carefully-devised practice procedure that
he was able to undertake alone. Once all the names had been trained, gener-
alisation to the club setting was undertaken. The participant was asked, at the
club, to match each photograph to the relevant person and say the person’s
name. Using these methods, the participant was able to improve his recall of
the names from 20% at initial baseline to 98% following the intervention.
In follow up sessions conducted one, three, six and nine months after the
intervention, the participant scored 100% on each occasion. He continued
to practise the names during this follow up period. A further study evaluated
forgetting in the absence of home practice over the subsequent two years and
found that performance remained well above initial baseline levels three years
after the end of the intervention (Clare et al., 2001a). He continued to enjoy
attending his club and participating in activities there.



206 NEUROPSYCHOLOGICAL REHABILITATION

A similar approach taken with other participants again targeted goals
identified by the participa