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Preface

A decade has passed since the 1998 publication of the
Handbook of Neurolinguistics, the first reference book in the
field. During these 10 years the field has matured, new theo-
ries have been advanced and old ones supported or retracted.
Although there is little continuity in the content of cognitive
models of brain function from the middle ages with those of
the late twentieth and early twenty-first centuries, there is a
remarkable continuity in the goal: we are still fascinated with
brain geography. The remarkable developments in human
brain imaging to date — one of us (H.W.) personally remem-
bers when the EMI company introduced CAT scans of brain-
damaged individuals in grand rounds at the Mayo Clinic in
early 1972 — and the even more remarkable developments to
come, bode well for the future of neurolinguistics. Whereas
10 years ago, neuroimaging was just being explored for neuro-
linguistic questions, today it constitutes a routine component.
Nevertheless, what one should keep in mind, as the present
Handbook of the Neuroscience of Language clearly demon-
strates, is that developments in linguistic and psychological
theory are equally important. The image means nothing until
and unless it is validly interpreted. Describing language and
communication disorders and correlating them with lesion
sites was a beginning; studying the neural systems associated
with language and communication within the framework of
interacting brain systems that mediate affective, cognitive
and monitoring systems is the challenge.

While putting together the present handbook, three
friends, colleagues and scientists who greatly influenced and
advanced the neuroscience of language passed away: Harold
Goodglass, André Roch Lecours and Klaus Poeck. We dedi-
cate this handbook to them, beginning with the prologue by
Guido Gainotti honoring each of their contributions to the
field. The volume is then divided into five sections start-
ing with methods and techniques that introduce the reader
to classical (clinical) assessment approaches, methods of
mapping the human brain and a theoretical framework for
interpreting the multiple levels of neural organization that
contribute to language comprehension. The second part pro-
vides an overview of the contribution that various imaging

Xix

techniques (PET, fMRI, ERPs, electrical stimulation of lan-
guage cortex, TMS) have made to language research. This is
followed by part three that discusses experimental approaches
to the neuroscience of language and communication, includ-
ing disorders at different language levels, in reading, writing
and number processing; other topics address computational
models in neurolinguistics, the role of mirror systems for lan-
guage, and brain lateralization with respect to language. Part
four focuses on language in special populations and in vari-
ous disease processes, in developmental disorders and on the
recovery, treatment and rehabilitation of language and com-
munication. The book ends with a listing of resources in the
neuroscience of language and a glossary of items and con-
cepts to help the novice become acquainted with the field.
Our hope is that this handbook will be a standard refer-
ence book for many years to come. We have attempted to
cover a broad range of topics and be as comprehensive as
possible within a single volume. Prominent and creative
researchers in the field were invited to contribute to the
book; however, as is always the case with any enterprise
of this magnitude, not all invited researchers were able to
participate. Some dropped out during the process and were
replaced by new authors and others had to leave at a stage
where replacement was not possible anymore. Despite our
efforts, not all the topics one could relate to the neuroscience
of language have been covered; as well, individual chap-
ters may not address all possible angles, since many issues
require a book unto themselves. The challenge and the limi-
tation was to squeeze a field that keeps on growing into a
one volume book. We took several steps to find solutions:
The authors were asked to strictly adhere to the space limita-
tions of their chapters, to limit their bibliography to roughly
30-40 references and to refer the reader to review work
whenever possible. Not all authors were happy with these
limitations and we were most grateful that those unhappy
ones in the end did succumb good-naturedly to their fate —
although not always without putting up a fight. To adhere
to a state-of-the-art account, the authors were also asked
to focus on the advancements that were achieved in their
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field during the last 10 years (for earlier work the reader is
referred to the Handbook of Neurolinguistics, the precursor
to this new handbook). Generally, the field has advanced
substantially in the last 10 years and for many authors it was
a challenge to cover their topic within these limitations. On
the other hand, in a few cases advancements were more lim-
ited, and older literature was still relevant and thus cited.

Contributors were encouraged to present their chapters in
such manner that the information could be used by a broad
audience, not just the specialist in the field. The book thus
addresses students, clinicians and scholars in linguistics,
neuroscience, medicine, psychiatry, psychology, speech
language pathology and so forth — in short, everybody with
an interest in the neuroscience of language.

Preface

We are grateful to the contributors of the book for their
science, creativity, the time and effort they put into their
chapters, and last but not least their patience with the idiosyn-
crasies of the editors. Thanks also go to Bruce Roberts with
whom we started the project, and with Nikki Levy and Barbara
Makinster of Elsevier who helped us to the finish line.

Life sometimes interferes with one’s best intentions and
we have to succumb to it. Despite life-turning events, friends
and contributors helped us through these times and we would
like to thank them for this. Enjoy the read.

Brigitte Stemmer, Montreal
Harry A. Whitaker, Marquette
October 2007



Prologue

GUIDO GAINOTTI

Neuropsychology Service of the Policlinico Gemelli, Catholic University of Rome, Rome, Italy

Several generations of clinicians and neuroscientists
have developed in the last century the work of those emi-
nent pioneers of the cognitive neurosciences (such as Paul
Broca, Carl Wernicke, Jules Dejerine, Gordon Holmes and
John Hughlings Jackson) who had discovered the cortical
localization of language and other cognitive functions and
proposed theoretical models aiming to explain the mean-
ing of these discoveries. Among the great personalities
who developed the investigation of the neuroscience of lan-
guage and cognition, some authors (such as Jean Babinski,
Leonardo Bianchi, Joseph Gerstmann, Russel Brain,
Joachim Bodamer and Oliver Zangwill) extended and deep-
ened the exploration of the anatomical correlates of specific
cognitive and linguistic disorders, whereas other authors
(such as Henry Head, Kurt Goldstein, Eberhard Bay, Henry
Hécaen and Alexander Romanoff Luria) offered a compre-
hensive personal synthesis of this growing body of clinical
and experimental data.

The importance and the complexity of the scientific
inheritance that these authors left to the generation of
Harold Goodglass, Roch Lecours and Klaus Poeck, to
whom this handbook is dedicated, pushed these protago-
nists of the modern neuroscience of language not only to
introduce and develop new models, methods and lines of
research in the study of the cognitive neurosciences, but
also to tackle some basic educational problems. The dimen-
sion and the relevance of the fields of knowledge covered
by the neuroscience of language and cognition required,
indeed, the development of high level schools, capable of
expanding everywhere in the world the study of neuropsy-
chology and neurolinguistics, to pass from an elite of sci-
entists and clinicians, mainly working in Europe and North
America, to a much greater number of researchers and pro-
fessionals working all around the world. Harold Goodglass,
Roch Lecours and Klaus Poeck were particularly involved
in this activity of forming a new generation of behavioral
neurologists, and of students of neuropsychology and of
neuroscience of language, because (as will be shown by a
short illustration of their motivations and of the early stages
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of their research activities) each of them had been strongly
attracted by these kinds of studies and each belonged
to the school of a very influential founder of cognitive
neuroscience.

1. THE EARLY STAGES

Harold Goodglass’ interest in aphasia went back to an
experience during the Second World War, when he was
admitted to a military hospital following a war wound and
found himself in the same room with other soldiers who
presented with language disorders following head injuries.
Since then, his interest in this kind of human suffering and
for this area of inquiry never weakened. Goodglass began
his neuropsychological research in the laboratory of Fred
Quadfasel (who had been a resident in the clinic of Kurt
Goldstein); with Quadfasel, he published his first landmark
paper (Goodglass & Quadfasel, 1954), in which he showed
that the left hemisphere is dominant for language not only
in right-handers, but also in the majority of left-handers,
thus shaking the classical doctrine that language and hand-
edness are controlled by the same hemisphere.

Roch Lecours made his first medical experience as resi-
dent in a gynecological ward in Montreal, but was soon cap-
tured by the complexity and fascination of brain research.
He therefore took a neurological post-doctoral position in
Boston, where he worked with Raymond Adams (chief of
the Neurological Service at the Massachusetts General
Hospital), Hans Lukas Teuber (a psychology professor at
MIT) and Ivan Yakovlev (who had previously worked with
Pierre Marie in France and had in Boston a unique col-
lection of serially cut brains). A strong friendship rapidly
developed between Lecours and Yakovlev (whom Lecours
has always considered as his true master) and together they
conducted a study on the relations between myelinogenesis
and language acquisition. This study gave rise to an impor-
tant publication (Yakovlev & Lecours, 1967) and defini-
tively introduced Lecours to the world of the neuroscience
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Harold Goodglass
(Photo courtesy of Harry A. Whitaker)

André Roch Lecours
(Photo courtesy of Francoise Cot)

of language. With this new identity, Lecours went from
Boston to “La Salpetriere” in Paris, where classical aphasi-
ology had witnessed its origins and main development.
Here he worked in the group of Francois Lhermitte, who,
with his extraordinary clinical knowledge, shaped, in asso-
ciation with an outstanding speech pathologist (Blanche
Ducarne) Lecours’s views about aphasia.

Klaus Poeck’s interest in cognitive neurosciences
emerged during the early stages of his academic schooling;
Poeck took his clinical and research training in Diisseldorf,
under the supervision of Eberhard Bay, who was at that time
one of the most original leading European aphasiologists,
and in Pisa, with the eminent Italian physiologist Giuseppe

Klaus Poeck
(Photo courtesy of Walter Huber)

Moruzzi (co-discoverer of the functions of the reticular for-
mation with H-W. Magoun). After being an assistant profes-
sor of neurology in Freiburg, where he conducted his first
studies on body schema (Poeck, 1965), he was appointed
professor of neurology at the Aachen medical faculty,
where from the early 1970s, his main interest shifted to the
pathology of language, convincing him to found the neu-
ropsychology and aphasia unit.

2. THE EDUCATIONAL CHALLENGE

The fact of being rooted in schools of great tradition
pushed Goodglass, Lecours and Poeck to make an extra-
ordinary contribution to the educational effort requested
by their epoch, devoting an important part of their work to
the training of graduate students, postgraduate research and
clinical fellows, to the foundation of neuropsychological or
aphasiological journals and societies, to the preparation of
textbooks of neuropsychology or neurolinguistics and to the
construction and validation of important aphasia batteries.

Since I consider this seminal work as fundamental not only
for the development of that wonderful domain of research that
is cognitive neuroscience, but also for the clinical implications
that this kind of knowledge has for diagnosis and rehabilit-
ation, let me quickly mention the specific activities that Good-
glass, Lecours and Poeck have devoted to this enterprise.

It is perhaps necessary to begin this survey with Harold
Goodglass, because for about 20 years, under his direc-
tion, the Aphasia Research Center of the Boston Veterans
Administration Hospital (that after his death was named
the “Harold Goodglass Aphasia Research Center””) became
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the world’s most attractive center for the formation of
young researchers. Under the guidance of this superb men-
tor, many of his pupils and collaborators (e.g., Michael
Alexander, Errol Baker, Sheila Blumstein, Joan Borod,
Nelson Butters, Laird Cermak, Gianfranco Denes, Rhonda
Friedman, Jean Berko-Gleason, Mary Hyde, Edith Kaplan,
Theodor Landis, Lise Menn, Gabriele Miceli, Margaret
Naeser, Loraine K. Obler, Marlene Oscar-Bermann, Alan
Rubens, Carlo Semenza, Lewis Shapiro and Edgar Zurif)
have produced landmark papers in various fields and have
then gone on to distinguished careers in their respective
countries. Furthermore, Goodglass was a founding mem-
ber of the Academy of Aphasia and of the International
Neuropsychological Society (INS). He constructed with
Edith Kaplan the “Boston Diagnostic Aphasia Test” (1973)
and published his comprehensive book “Understanding
Aphasia” (1993), which collects the best empirical contri-
butions and theoretical insights of his outstanding career.

The same educational problem was tackled with different
targets, but equally effective results by Roch Lecours, and by
Klaus Poeck. Suffice to remind, with respect to Lecours, that
the “Research Center of the Cote-de-Neiges Hospital” that
he founded in Montreal, has been for many years the refer-
ence centre for Canadian and European French-speaking
students interested in research on the pathology and reha-
bilitation of language. One of the main goals pursued by
Lecours during the second part of his life has consisted in
the development and consolidation of neuropsychology and
neurolinguistics in all Latin America, through the founda-
tion of the Latino-American Society of Neuropsychology
(SLAN). As an acknowledgment of this passionate work,
Lecours received in 2003 a special award from the Mexican
Association of Neuropsychology. Furthermore, Lecours
wrote, in collaboration with Lhermitte (1979), a textbook
on aphasia and developed, in collaboration with Jean-
Luc Nespoulous et al. (1992) a protocol for the linguistic
exploration of aphasia (MT-86) that is still widely used in
French-speaking countries and has been translated into other
languages as well. Finally, Lecours was for many years, with
his friend and collaborator Harry Whitaker, one of the pil-
lars of “Brain and Language”, and he published with Gonia
Jarema a special issue of this journal, dealing with function-
alism in aphasiology (Jarema & Lecours, 1993).

Klaus Poeck, on the other hand, founded in Aachen the
“Neuropsychology and Aphasia Unit,” where he trained the
most eminent contemporary German neuropsychologists
and neurolinguists and many other postgraduate research
and clinical fellows, coming from various European coun-
tries. Poeck wrote two of the best German textbooks of neu-
rology (Poeck, 1974) and clinical neuropsychology (Poeck,
1982; revisions later published in collaboration with H.
Hartje). Finally, his direction and firm determination led
to the development and standardization of the “Aachen
Aphasia Test (AAT)” (Huber et al., 1984), an aphasia bat-

tery that has been subsequently adapted to English, French,
Italian, Dutch and several other languages.

3. THE METHODOLOGICAL CHALLENGE

In addition to the educational problem, there was also
a methodological change common to all these eminent
protagonists of the modern cognitive neuroscience, with
respect to their predecessors.

This methodological change consisted of the transition
from a time in which a creative individual took into account
a critical problem of the extant literature and proposed a
personal solution, to a time in which this problem is collec-
tively tackled by an interdisciplinary team, trying to leave
intact the autonomy and the originality of the approach typ-
ical of the various components of the team (e.g., behavio-
ral neurologist, linguist, neuropsychologist). Leaving aside
these common educational and methodological aspects of
the activities of Goodglass, Lecours and Poeck, we must
acknowledge that their personalities and the contribution
that each of them gave to the development of aphasiology,
neuropsychology and neurolinguistics were very different.

Goodglass was one of the first authors who used sys-
tematically the methods of experimental psychology in the
study of brain-damaged patients. More precisely, he was a
psycholinguist, who liked elegant, well designed experi-
ments, devised to clarify critical issues in the neuroscience
of language, more than very general theories. This rather
cautious attitude, considering experimental data as more
important than theoretical models, was perhaps, at least in
part due to the complementary personality of his friend and
collaborator Norman Geschwind, who worked with him in
Boston, and was very attracted by comprehensive and well
structured general models of the brain-behavior relation-
ships, as is documented by his monumental work on the
disconnexion syndromes in animals and man (Geschwind,
1965). It is probably for this tendency to appreciate experi-
mental data more than theoretical models that Goodglass
never adhered to the cognitive approach to the study of
brain functions, swinging between a moderate interest and
a frank skepticism toward this approach.

Among the most beautiful and influential articles pub-
lished by Goodglass and his eminent collaborators, I would
mention his seminal papers on the distinction between fluent
and non-fluent forms of aphasia (Goodglass et al., 1964),
and on the organization and disorganization of seman-
tic fields (Goodglass & Baker, 1976) in which he investi-
gated, in a very elegant manner all the main components of
the semantic networks underlying word meaning. Equally
innovative and influential were his papers on disorders of
naming (Goodglass et al., 1976; Pease & Goodglass, 1978;
Kohn & Goodglass, 1985), on agrammatism (Myerson &
Goodglass, 1972; Gleason et al., 1975), on phonological
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(Blumstein et al., 1977), semantic (Baker ef al., 1981) and
syntactic (Goodglass et al., 1979) aspects of auditory com-
prehension in aphasia. Finally, I would mention his paper
on category-specific dissociations in naming (Goodglass
et al., 1966) that anticipated the fundamental papers of
Warrington and coworkers (Warrington & McCarthy, 1983,
1987; Warrington & Shallice, 1984) opening a very fruitful
and still open field of research (Gainotti, 2006) in the area
of cognitive neuroscience.

Lecours had a different personality: He was extremely
generous and curious, being driven by passion in many of
his activities and always searching for new experiences
and knowledge. He was therefore constantly exploring new
horizons, though being very firmly rooted in the French
Canadian culture of his time. As Pierre Marie, who had
contributed to the formation of his master Ivan Yakovlev,
Lecours can be considered as an “iconoclaste” of currently
accepted views in many domains of the neuroscience of
language, since there is an original, provocative compo-
nent in many of his primary research contributions. He was
among the first neurologists, after Alajouanine, who clearly
understood the importance of linguistics in the study of lan-
guage pathology. For this reason, after having studied the
science of language, he founded with Jean-Luc Nespoulous
a strong neurologist-linguist duo, that for more than two
decades contributed significantly (in collaboration with
Francois Lhermitte, Harry Whitaker, David Caplan, Yves
Joanette and other students and clinicians) to different areas
of research in neurolinguistics. Among his most innova-
tive contributions, I would mention his studies of phonemic
paraphasias, describing their linguistic structure (Lecours &
Lhermitte, 1969) and using computer simulation to test the
underlying mechanisms (Lecours ef al., 1973); his use of a
similar approach to make a comparative description of jarg-
onaphasia and schizoaphasia (Lecours & Vanier-Clement,
1976); his investigations on the influence of illiteracy on
speech and language disorders after brain damage (Lecours
et al., 1987, 1988); his attempts to use paroxismal aphasia
to address unsolved issues about language, mind and con-
sciousness (Lecours & Joanette, 1980); and his challenge of
the classical views about the anatomo-clinical correlations
in aphasia (Lhermitte ef al., 1973; Basso et al., 1985).

Poeck was a cultivated, well-balanced personality, con-
sidered as a trustworthy friend and a good father by his
pupils and collaborators. He had an excellent knowledge
not only of the cognitive neurosciences, but also of clinical
neurology and (having worked for some time in Pisa with
Moruzzi), of neurophysiology. Just as Lecours, he had been
one of the first to realize the crucial role that linguistics and
cognitive psychology must play in a good aphasiological
team. Furthermore, being very interested in rehabilitation,
he founded one of the most prominent European schools
of neurolinguistic and neuropsychological rehabilitation.
His German collaborators (Ria De Bleser, Wolfang Hartjie,

Walter Huber, Bernt Orgass, Luise Springer, Franz-Joseph
Stakowiak, Walter Sturm, Dorothea Weniger and Klaus
Willmes) and his Italian pupil Claudio Luzzatti are among
the most eminent contemporary European neuropsycholo-
gists and neurolinguists. His main fields of research con-
cerned classical neuropsychological topics, such as “body
schema” (Poeck & Orgass, 1969, 1971), various aspects of
apraxia (Poeck, 1983, 1986; Lehmkuhl et al., 1983), slowly
progressive aphasia (Poeck & Luzzatti, 1988; Luzzatti &
Poeck, 1991) and anatomo-clinical correlations in apha-
sia (Willmes & Poeck, 1993). He also tried to investigate
in a well controlled manner the outcome of aphasia reha-
bilitation, computing in a first study (Willmes & Poeck,
1984) the rate of spontaneous recovery in various groups
of untreated aphasic patients and correcting for these data
results obtained in individual subjects (Poeck et al., 1989).
Probably, however, his most important contribution to the
study of aphasia remains the “AAT” (Huber et al., 1984),
which, due to its excellent psychometric foundations,
has been extensively used to date in Europe for the diag-
nosis of aphasic syndromes and for follow-up in language
rehabilitation.

4. SHAPING THE NEUROSCIENCE
OF LANGUAGE

At the beginning of this introductory chapter, I have
mentioned the scientific inheritance that Harold Goodglass,
Roch Lecours and Klaus Poeck had received by their great
predecessors. I would conclude these short notes by stress-
ing the personal contribution that each of them gave to the
development of the contemporary neuroscience of lan-
guage, thus increasing our common scientific inheritance.
The greater contribution of Harold Goodglass has probably
consisted in his capacity to identify the critical points both
in clinical aphasiology and in controversies between com-
peting theoretical models and to elaborate elegant experi-
mental designs, aiming to clarify these critical issues. Many
important classical and other still debated questions have
drawn a great benefit from this solid experimental attitude.
The main lesson of Roch Lecours, on the other hand, has
consisted of a sort of intrepid, passionate attempt to tackle
very complex interdisciplinary problems, with the pleas-
ure of exploring new areas of inquiry and of putting again
into question commonly accepted general assumptions, but
avoiding, at the same time, the risk of less soundly based
alternative models. Finally, the greater merit of Klaus Poeck
has probably consisted of his capacity to understand the
crucial role of linguistics and cognitive neuropsychology in
contemporary neuroscience of language, creating a strong
interdisciplinary team, where these domains of knowledge
integrated with excellent psychometric and methodological
competences.
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All these considerations, concerning the educational and
the scientific activity of Harold Goodglass, Roch Lecours
and Klaus Poeck clearly show that the decision of dedi-
cating to them this handbook is certainly not a formal,
symbolic act. It is, on the contrary, the sincere acknowledg-
ment of the gratitude that a whole generation of clinicians,
researchers and speech pathologists, scattered all around the
world, feel for these three outstanding protagonists of the
modern neuroscience of language.
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ABSTRACT

The detection and diagnosis of language problems are the starting
point for all clinical intervention. The choice of the theoretical
approach and selection of assessment tools are thus of utmost
importance. Classical and contemporary assessment methods for
acquired language impairments are discussed with a comparison
of clinical-neuroanatomical and psycholinguistic approaches.
Bedside evaluation and screening tools provide some rough infor-
mation on the patient’s global communication profile and may
indicate whether more comprehensive assessment is indicated.
Comprehensive assessment explores in depth the different aspects
of language and depending on the theoretical framework provides
information on the type of aphasia or the functional processing
components impaired. Specific pathologies such as dementia,
traumatic brain injury, and right hemisphere brain damage may
require the assessment of specific aspects of language. Finally, the
importance of evaluating language in conjunction with other men-
tal functions must be considered.

1.1. INTRODUCTION

The evaluation of language is one of the most important
tasks of speech-language pathologists and professionals from
a variety of disciplines and backgrounds (neuropsychologists,
occupational therapists, physicians, nurses, and so forth). The
assessment procedure is often the first contact with clients
and also constitutes the starting point of all clinical interven-
tions. Because of the absence of biological markers or sim-
ple assessment methods, the early detection or diagnosis of
language problems remains dependent on various indirect
assessments (i.e., language function must be inferred from
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the client’s performance on various tasks devised to explore
different areas of this function) aimed at identifying specific
impairments and eliminating other possible causes.

The main goal of language screening is to determine
whether a client has a problem or not; the output of this type
of assessment is a “pass” or “fail”, based on an established
criterion that could lead to a more extensive evaluation or a
follow-up assessment. Diagnosis and differential diagnosis
assessments are usually performed to label the communica-
tion problem and/or differentiate it from other disorders in
which similar characteristics are usually reported. Language
evaluation provides the clinician with a detailed descrip-
tion of the client’s baseline level of functioning in all areas
of communication in order to identify affected and preserved
components, plan treatment, establish treatment effectiveness,
or track progress over time through periodic re-evaluations.
The clinician must consider not only the different areas of
language, but also important related abilities and components
such as cognitive functions, pragmatics, emotions, awareness
of deficits, and so forth. The selection of evaluation tools is
also influenced by the specific objectives of the assessment.
Screening for a language disorder is usually performed with
standardized screening measures whereas standardized norm-
referenced tests are used for diagnosis and differential diag-
nosis assessments as well as for clinical treatment purposes
(baseline, effectiveness, and progress).

In this chapter, we first outline the nature of acquired
language deficits as well as reference models for their
assessment. We then briefly report classical methods and
tests for the assessment of language impairments in aphasia
and other pathological affections. Finally, we address the
question of the interface between language and other cogni-
tive functions.

Copyright © 2008 Elsevier Ltd.
All rights of reproduction in any form reserved.
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1.2. NATURE OF LANGUAGE
DEFICITS

Since higher mental functions depend on specialized
cerebral substrates, a disturbance of any of these brain areas
may lead to acquired impairments of language and commu-
nication. These may involve disorders of articulation, word
and sentence comprehension and production, reading, and
writing, which are commonly regarded as clinical mani-
festations of acquired language deficits. The majority of
assessment tools are designed to evaluate these problems.

1.2.1. Classification of Aphasic
Syndromes and Symptoms

There are various classifications for aphasic syndromes.
For example, Goodglass (2001) suggested categorizing
language deficits under 10 different types. In each of these
aphasia types, particular symptoms can be regarded as signs
of comprehension and production problems. For example,
deficits at the word, sentence, or discourse levels are com-
mon forms of comprehension disorders. In contrast, reduced
verbal fluency and word-finding difficulties are common
forms of production disorders. Some types of aphasic distur-
bances, such as the loss of grammar and syntax or semantic
deficits, have expressive and receptive aspects, and thus con-
tribute to both comprehension and production disorders.

The classical definition of aphasic syndromes includes
various categorization systems. Some experts define aphasic
syndromes according to the types of language errors. Others
focus on language production and related impairments of
spontaneous speech. Despite these diverging views, a few
clusters of aphasic symptoms have been proposed over the
past few decades. It is conventional to group aphasias into
two broadly defined categories: fluent and non-fluent. Fluent
aphasias are distinguished by fluent speech and relatively
normal articulation but difficulties in auditory comprehen-
sion, repetition, and presence of paraphasias. Non-fluent
aphasias are characterized by relatively preserved verbal
comprehension, but significant articulation and spoken pro-
duction problems. Table 1.1 presents eight classical aphasia
syndromes after Beeson and Rapcsak (2006).

1.2.2. Pure Language Impairments

Aphasia experts discriminate between the aphasias and
other disorders that impair communication but do not meet
the definition of classical syndromes. A group of these con-
ditions are regarded as “pure” impairments, and include
pure alexia, also called letter-by-letter reading, in which
the patient reads by spelling the letters out loud. Pure word
deafness is a deficit distinct from generalized auditory
agnosia in which comprehension and repetition of speech
are impaired but reading, writing, and spontaneous speech

TABLE 1.1

Classical Aphasia Syndromes

Syndromes

Language deficits

Key language errors

Fluent aphasias
Anomic

Conduction

Transcortical sensory

aphasia

Wernicke

Non-fluent aphasias
Transcortical motor

Broca

Mixed transcortical

Global

Normal fluency;
good auditory
comprehension and
repetition

Normal fluency;
good auditory
comprehension

Normal fluency;
preserved repetition;
poor comprehension

Normal fluency; poor
comprehension; poor
repetition

Reduced fluency;
good auditory
comprehension; good
repetition

Reduced fluency;
relatively good
comprehension;

poor repetition;
agrammatism

Reduced fluency;
preserved
repetition; markedly
impaired auditory
comprehension

Severe reduction

of fluency, severe
comprehension deficit;
poor repetition

Anomia; may resolve to
minimal word-finding
difficulties

Phonemic paraphasias;
poor repetition

Verbal paraphasias;
anomia

Jargon; logorrhea;
anomia

Reduced spontaneous
speech; better naming
than spontaneous
speech

Slow, halting speech
production; phonetic
and phonemic
paraphasias; anomia;
recurring utterances;
articulatory impairment

Severely impaired
verbal expression;
anomia

Slow, halting speech
production or mutism;
articulatory impairment;
severe anomia

After Beeson and Rapcsak (2006)

are preserved. Pure agraphia refers to the inability to pro-
gram movements necessary to form written words. Finally,
agnosia refers to selective impairments of information
processing in a single sensory modality (e.g., vision) that is
not explained by a primary sensory defect, attention disor-
der, or language disorder. The most typical example is vis-
ual agnosia in which the individual fails to name an object
(e.g., a telephone) present in his visual field but can name
that same object when allowed to touch it or to hear sounds
from that object. Beeson and Rapcsak (2006) view word
deafness, pure alexia, and the agnosias as an input problem
that may compromise comprehension of spoken and writ-
ten language. Apraxia of speech, dysarthria, and mutism are
considered as production problems. Apraxia of speech is an
impairment of motor programming that results in articula-
tory impairment in the absence of a disturbance of motor
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control for speech production. Dysarthria is a motor speech
disorder in which the speech subsystems (respiration, pho-
nation, resonance, and articulation) are affected. Mutism is
the complete inability to produce speech.

A comprehensive language assessment should always be
based on typologies of syndromes and symptoms and/or on
a theoretical model of language functioning. In the follow-
ing section, we discuss the two main reference models for
language assessment.

1.3. THEORETICAL MODELS FOR
THE ASSESSMENT OF
LANGUAGE IMPAIRMENT

The choice of a particular assessment method, the selection
of evaluation tools as well as the interpretation of results are
highly dependent not only on the clinician’s own conception
of language but also on the reference to an assessment model.
The nature and definition of language disorders is related to
contemporary approaches to assessment. According to Spreen
and Risser (2003), the way a scientist or practitioner designs
an assessment procedure is directly influenced by the way she
or he conceptualizes language disturbances, which she or he
may regard either as disorders of specific language abilities or
as a disturbance of the ability to communicate. Furthermore,
one’s approach to language assessment will depend on how
one defines language disturbances, that is, as unitary or hetero-
geneous concepts. It is not surprising that classical approaches
to language assessment have developed around issues pertain-
ing to the measurement of aphasic disturbances.

Classically, assessment procedures have been intended
either to identify the cardinal features of a given clinical
presentation or to measure the various abilities that are
required to communicate. In other words, language assess-
ment tools are either designed to match a given theoretical
framework of aphasia or to probe the presence or absence of
the psycholinguistic requirements for effective communica-
tion. Two contemporary approaches to language assessment
are the clinical-neuroanatomical approach that emerges
from the clinical observation of brain-injured individuals
and the psycholinguistic approach that emerges from the
laboratory or experimental setting.

1.3.1. The Clinical-Neuroanatomical Approach
to Language Assessment

The clinical-neuroanatomical (or clinical-pathological)
approach to aphasia assessment is by far the oldest and
thus traditional approach. It is called clinical-pathological
because it relies on clinical observation and clinical vali-
dation of the neuroanatomical substrata responsible for
the clinical manifestations. For example, according to the
clinical-neuroanatomical approach, Wernicke’s aphasia,
which is usually associated with large posterior lesions

TABLE 1.2 lllustration of the Output of Assessments
Conducted within Clinical-Neuroanatomical or
Psycholinguistic Frameworks

Clinical-neuroanatomical
approach

Psycholinguistic

Aphasia type approach*

Wernicke’s aphasia  Fluent speech/poor Semantic deficit
comprehension/poor
repetition/severe anomia/
impaired reading and written
spelling

Lesion of the posterior part
of the temporal lobe

Phonological and
orthographic input
and output deficits
Surface dyslexia
Surface agraphia

Broca’s aphasia Non-fluent, effortful speech/ Phonological and
poor repetition/anomia/ orthographic output
preserved comprehension/ deficits

impaired reading and

written spelling

Lesion of Broca’s area, Deep dyslexia
frontoparietal operculum,
anterior part of the insula

Deep agraphia

* Characteristics usually but not necessarily associated with the aphasic
syndrome

adjacent to the Sylvian fissure, has cardinal features that
distinguish it from other fluent and non-fluent aphasic dis-
turbances such as transcortical sensory aphasia or Broca’s
aphasia (see Table 1.2).

In the clinical-neuroanatomical model, the general assess-
ment process of an aphasic person consists of: (1) gathering
case history data (e.g., cerebrovascular accident in the left
frontal area); (2) administering a specific test battery (e.g., the
Boston Diagnostic Aphasia Examination (BDAE) (Goodglass
et al., 2000); (3) comparing the results and description of the
behavior (e.g., impaired fluency, impaired articulatory agil-
ity, relatively good auditory comprehension, and agramma-
tism) with the classification of neurogenic acquired language
deficits; and (4) specifying the precise aphasic label (Broca’s
aphasia) that best fits these characteristics.

1.3.2. Psycholinguistic Approach to
Language Assessment

The psycholinguistic approach to language assessment
derives from information processing theories. This approach,
building on linguistics and cognitive psychology, focuses on
language processing and provides case examples to explain
given language disturbances by analyzing the simple or
complex processes that may be disrupted in a given indi-
vidual’s language system. The psycholinguistic approach



6 Methods and Techniques

combines the theoretical viewpoints of linguistics and cog-
nitive psychology to analyze language impairment in terms
of processing instead of describing and classifying clinical
symptoms. In these models, cognitive functions, includ-
ing language, are sustained by specialized interconnected
processing components represented in functional architec-
tural models. For example, as shown in Figure 1.1, the abil-
ity to orally produce a word in picture naming is conceived as
a staged process in which the activation flow is initiated in a
conceptual-semantic component and ends with the execution
of articulation mechanisms.

An assessment process based on cognitive neuropsycho-
logical models consists of the identification of the impaired
and preserved processing components for each language
modality (see Table 1.2). This analysis is performed by the
administration of specific tasks or test batteries (e.g., psy-
cholinguistic assessments of language processing in aphasia
(PALPA) (Kay et al., 1992) aimed at evaluating each com-
ponent and path in the model. For example, the evaluation
of naming abilities in an aphasic person could be performed
by administering tasks exploring the conceptual-semantic
(e.g., semantic questionnaire), phonological output lexicon
(e.g., picture naming task controlled for frequency, famili-
arity, and so forth), and phonological output buffer (e.g.,
repetition of words and non-words controlled for length)

Picture

Visual recognition
system

4

Conceptual-
semantic system

Phonological
output lexicon

Phonological
output buffer

Y

Articulation
mechanisms

l

Spoken output

FIGURE 1.1 Schematic depiction of the cognitive neuropsychological
model of spoken picture naming.

components. Important information regarding the level of
impairments is also derived from error analysis. An anomic
error could stem from distinct underlying deficits (e.g., in
the activation of conceptual-semantic representations or
in retrieving phonological forms of words in the output
lexicon), leading to distinct types of errors (e.g., semantic
substitutions and phonemic errors). The complete cogni-
tive assessment process should give the clinician an under-
standing of the client’s deficits (i.e., surface manifestations,
underlying origins, and affected components) as well as
enable him to identify the strengths and weaknesses in the
client’s communication abilities.

The selection of assessment methods and tools stems
directly not just from reference models but also from the pur-
pose of the evaluation. In the following section, we briefly
describe bedside and screening tests as well as comprehensive
test batteries for aphasia and other language disturbances.

1.4. CLASSICAL TESTS AND APHASIA
ASSESSMENT PROCEDURES

Aphasia is the most common communication disorder
resulting from brain damage. As mentioned previously, this
impairment involves language problems of production and
comprehension as well as disturbances in reading and spell-
ing. The reader will find a complete description of the tests
mentioned below, and others not reported here, in Haynes
and Pindzola (2003), McCauley (2001), Murray and Chapey
(2001), Spreen and Risser (2003), and Strauss et al. (2006).

1.4.1. Bedside and screening tests

A patient’s symptoms typically change rapidly during
the first days and weeks following brain damage. Moreover,
the patient’s health often does not allow an exhaustive apha-
sia examination to be done, and thus bedside or screening
instruments may be useful in order to advise relatives and
health care professionals about the global communication
profile and the best way to communicate in functional situa-
tions. These instruments are also useful in helping clinicians
to determine the need to perform a more thorough and exten-
sive language assessment or to prioritize patients on a wait-
ing list. In addition to actual screening tests, clinicians may
also administer shortened versions of comprehensive tests
of aphasia (i.e., short form of the Token Test, Spellacy &
Spreen, 1969). As pointed out by Spreen and Risser (2003),
although bedside and screening tests may be used to iden-
tify language impairments in moderate and severe aphasics
(language is obviously affected, even in simple and natural
communication situations), they are inappropriate or of lit-
tle use in distinguishing the responses of individuals with
mild deficits from those with normal language skills.
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1.4.2. Comprehensive Examinations and
Aphasia Batteries

In contrast to bedside and screening tests, the main pur-
pose of comprehensive examinations of aphasia is to pro-
vide an extensive description of language skills through
the administration of tests designed to explore the different
areas of language.

Depending on the reference assessment model, the out-
put of a comprehensive examination may consist of a par-
ticular diagnosis of aphasia with a description of the severity
of the deficits in each language area (clinical-neuroanatomi-
cal approach), or identifying specific impairments affecting
the functional processing components of language skills
(psycholinguistic approach). There are several classical com-
prehensive examinations and aphasia batteries. The most
widely used in clinical and research settings in the English
language are presented in Box 1.1. All these standardized test
batteries comprise different subtests that assess all the dimen-
sions of language in order to diagnose and classify aphasic
syndromes according to clinical localization-based classifi-
cations (i.e., Broca’s, Wernicke’s aphasia, and so forth). The
PALPA (Kay et al., 1992) is a comprehensive test battery
directly derived from the cognitive neuropsychology approach
to assessment. This aphasia battery consists of a set of resource

materials comprising 60 rigorously controlled tests that enable
the user to select tasks that can be used to identify impaired
and intact abilities in an individual. The scoring and analysis
of errors give the clinician a detailed profile of language abili-
ties, which can be interpreted within current cognitive models
of language. Compared to classical aphasia batteries, however,
the versatility and flexibility of the PALPA is lessened by the
lack of standardization and validity/reliability measures.

1.4.3. Assessment of Specific Aspects
of Language

Tests of specific aspects of language are often used to
supplement comprehensive batteries but some of them are
also administered for screening purposes. These tests, which
usually include more items and more levels of difficulty, may
provide precise and detailed information about specific lan-
guage abilities. Their selection also depends on the underlying
theoretical assessment model. For example, comprehension
may be tested through the administration of specific tests
focusing on semantics, syntax, commands, or narrative dis-
course (see Box 1.1). Other tests are available for measuring
verbal expression, spoken and written naming, verbal flu-
ency, reading, writing, gestural abilities, and so forth.

Box 1.1

Bedside and screening tests

e Reitan, R M. (1991). Aphasia screening test. Tucson, AZ: Reitan
Neuropsychology Laboratory.

o Whurr, R. (1996). The aphasia screening test (2nd edn). San
Diego, CA: Singular Publishing Group.

Comprehensive examinations

o Goodglass, H., Kaplan, E., & Barresi, B. (2001). Boston
diagnostic aphasia examination. Philadelphia, PA: Lippincott,
Williams & Wilkins.

e Helm-Estabrooks, N. (1992). Aphasia diagnostic profiles.
Chicago, IL: Riverside Publishing.

e Kay, J., Lesser, R.,, & Coltheart, M. (1992). Psycholinguistic
assessments of language processing in aphasia (PALPA). Hove,
England: Lawrence Erlbaum Associates.

o Kertesz, A. (2006). Western aphasia battery revised. San Antonio,
TX: Harcourt Assessment.

Assessment of specific aspects of language

Auditory and reading comprehension

o Brookshire, R., & Nichols, L.E. (1993). The discourse
comprehension test. Minneapolis, MN: BRK Publishers.

e DeRenzi, E., & Vignolo, L. (1962). The Token Test: A sensitive test
to detect receptive disturbances in aphasics. Brain, 85, 665-678.

e LaPointe, L.L., & Horner, J. (1998). Reading comprehension
battery for aphasia. Austin, TX: Pro-Ed.

Most representative assessment instruments according to types of assessment

Semantic processing
e Howard, D., & Patterson, K.E. (1992). The pyramids and palm
trees test. Oxford: Harcourt Assessment.

Naming

e German, D.J. (2000). Test of adolescent and adult word finding
(2nd edn). Austin, TX: Pro-Ed.

e Kaplan, E., Goodglass, H., & Weintraub, S. (2001). Boston naming
test (2nd edn). Philadelphia, PA: Lippincott, Williams & Wilkins.

Syntax
e Bastiaanse, R., Edwards, S., & Rispens, J. (2002). The verb and
sentence test. Toronto: Harcourt Assessment.

Writing
e Hammill, D.D., & Larson, S.C. (1996). Test of written language
(3rd edn). Austin, TX: Pro-Ed.

Assessment of functional communication

o Frattali, C.M., Thompson, C.K., Holland, A.L., Wohl, C.B.,
& Ferketic, M.M. (1995). Functional assessment of communication
skills for adults. Rockville, MD: American Speech-Language-
Hearing Association.

e Holland, A.L., Frattali, C.M., & Fromm, D. (1999). Communication
activities of daily living (2nd edn). Austin, TX: Pro-Ed.
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1.4.4. Assessment of Functional Communication

Although traditional tests provide useful information
about linguistic abilities and language impairments in apha-
sia, performance on these tests does not necessarily predict
how a person will communicate in the more naturalistic
settings of everyday life. Instead of focusing on the impor-
tance and nature of the deficits, the functional communi-
cation assessment approach looks at the impact of these
deficits on the person’s activities and participation in soci-
ety. Functional communication skills may be assessed with
specific structured tests or with rating scales and invento-
ries of communication profiles. Structured tests such as the
Communication activities of daily living 2 (Holland et al.,
1999) and the Amsterdam—Nijmegen everyday language test
(Blomert et al., 1994) have been devised to explore func-
tional communication skills using role playing in daily life
activities (shopping, dealing with a receptionist, and so
forth) and have been shown to be useful in tracking progress
over time. However, while they are certainly more ecologi-
cally valid than comprehensive examinations for specific
aspects of language, such structured functional commu-
nication tests do not necessarily give a reliable picture of
the communication skills of a person in real-life situa-
tions. In this respect, rating scales and inventories of com-
munication profiles are closer to functional situations. For
example, the Functional assessment of communication
skills for adults (Frattali et al., 1995) is a rating protocol
based on the observations made by a speech-language
pathologist or other significant person in the following
four domains: social communication (e.g., “refers to famil-
iar people by name”); communication of basic needs (e.g.,
“expresses need to eat”); reading, writing, and number con-
cepts (e.g., “writes messages”); and daily planning (e.g.,
“tells time”).

1.5. CLASSICAL TESTS FOR THE ASSESSMENT
OF LANGUAGE IMPAIRMENT IN
SPECIAL POPULATIONS

Referral for language assessment includes individuals of
different age groups and aetiologies presenting with various
language and communication problems. In adults, referral
for a language evaluation may be required for patients with
Alzheimer’s disease, other forms of dementia, right hemi-
sphere damage (RHD) or traumatic brain injury (TBI), and
so forth.

1.5.1. Assessment of Language in Dementia

According to the diagnostic and statistical manual
of mental disorders (DSM-IV) (American Psychiatric
Association, 1994), a dementia syndrome is characterized

by multiple deficits in cognition, including memory impair-
ment, which are the direct consequence of physiological
changes. The DSM-IV criteria require that these deficits
are of sufficient magnitude to impair social or occupa-
tional functioning. Diagnostic classifications for dementia
include subtypes based on characteristics such as the pres-
entation of typical symptoms, the progression and course
of the disease, psychiatric and behavioral features, as well
as presumed causes. The early detection of dementia often
depends on various assessment tools, including language
and cognitive tests administered to exclude other possible
disease processes or to identify specific forms of a given
disease. The clinical approach to the diagnosis of dementia
usually begins with the recognition of a progressive decline
in memory, a decrease in the patient’s ability to perform
daily living activities, the presence of psychiatric problems,
personality changes, or problem behaviors. Except for these
screening instruments and severity rating scales, there are
few cognitive function assessment tools specially designed
for dementia. The classical assessment of language in this
population is usually performed with aphasia batteries.
Since these were devised to allow clinicians to identify
aphasia syndromes, the contribution of language assessment
to the differential diagnostic of dementia may be limited.
Many studies have sought to identify the neuropsy-
chological features that distinguish the different forms of
dementia. What emerge from these studies are descriptions
of cognitive functioning in which some distinctions are
useful for the differential diagnosis of dementia. However,
there is also significant heterogeneity in the neuropsycho-
logical manifestations in the early stages of major forms
of dementia (for a review, see Rosenstein, 1998). With
respect to language, neurolinguistics studies also contribute
to a better characterization of deficits in dementia by spe-
cifically identifying the functional localization of impaired
and preserved components and subcomponents of the lan-
guage processing system. For example, patients presenting
with Alzheimer’s disease may show different patterns of
spelling impairment, including written production periph-
eral deficits, while individuals with semantic dementia, a
clinical syndrome that results from a degenerative disease
of the temporal lobes (Neary et al., 1998), usually present
with surface agraphia (Macoir & Bernier, 2002), a deficit
in which patients are better at spelling orthographically
regular than irregular words, and tend to produce phono-
logically plausible spelling errors (e.g., soap — SOPE).
Similarly, agrammatism and word-finding problems asso-
ciated with phonological errors and preservation of seman-
tic processing are prominent characteristics of individuals
diagnosed with non-fluent progressive aphasia, another pre-
dominantly frontotemporal lobar degeneration. These
individuals usually differ from patients diagnosed with
Alzheimer’s disease, who are more likely to show word-
finding problems with semantic errors, semantic deficits,
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and preservation of phonology and syntax. Therefore, using
a cognitive neuropsychological assessment approach, prop-
erly controlled evaluation tasks can help to differentiate
common disease processes in the elderly population.

1.5.2. Assessment of Language in TBI and RHD

TBI broadly refers to any damage to the brain caused
by external forces. In mild TBI, many patients exhibit
moderate-to-severe cognitive deficits, including commu-
nication problems. For most of them, these deficits disap-
pear quite quickly, however, for a substantial number of
patients who present with moderate or severe TBI, the cer-
ebral insult has a significant and permanent effect on cog-
nitive, emotional, and psychosocial functioning as well as
on autonomy in activities of daily living. With respect to
language, TBI rarely results in aphasia-like syndromes
(Ylvisaker et al., 2001). Word-finding difficulties are fre-
quent but often stem from slower information processing
rather than from a semantic or lexical access deficit per se.
In fact, communication problems in TBI are frequently not
linguistic in nature but result from the impairment of other
cognitive functions. They are usually associated with fron-
tal-limbic damage and are characterized by difficulties at
the discourse level (e.g., disorganization or paucity of dis-
course), word-finding problems, difficulties understanding
and expressing abstract concepts and indirect language, and
so forth (for a complete description, see McDonald et al.,
1999; see Chapter 28, this volume). Different standardized
tests were recently developed for the diagnosis of cogni-
tive deficits in TBI, including communication disorders.
For example, the Ross information processing assessment
(Ross-Swain, 1996) includes tests of memory, orientation,
problem-solving, abstract reasoning, organization, and
auditory processing. (For a description and a critical review
of these instruments, see Brookshire, 2003.)

Patients with RHD do not usually present with symp-
toms of aphasia but show “cognitive-communication”
impairments too. For example, they may have difficulty in
interpreting figurative language, humor, or irony. They may
have problems identifying the overall theme of a message
or organizing information in narrative discourse. Pragmatic
communication may also be affected in patients with RHD
(e.g., initiation of speech, turn-taking, interpretation of
speech acts and intents). The assessment of these commu-
nication problems can be done with tests directly aimed at
identifying specific RHD deficits. For example, the Right
hemisphere language battery (RHLB-2) (Bryan, 1995) con-
sists of different subtests that assess metaphor comprehension,
humor appreciation, discourse production, and so forth (for
a review, see Brookshire, 2003).

Although language and communication can be assessed
with batteries and tests directly aimed at linguistic abilities,
language should also be considered through its interaction

with the different cognitive domains, an important consid-
eration which we address in the following section.

1.6. INTERFACE BETWEEN LANGUAGE AND
OTHER COGNITIVE FUNCTIONS

In the past, language abilities were considered in isola-
tion from other cognitive functions. The characterization of
language processes and language disorders constituted the
first goal of clinical studies as well as assessment methods.
According to this traditional approach, language is different
from memory, attention, executive functions, and so forth,
and should therefore be treated separately. The same obser-
vation applies to other cognitive functions. Studies conducted
in different populations were restricted to specific areas of
cognition, for example, studies of language deficits in apha-
sia, studies of memory deficits in Alzheimer’s disease, stud-
ies of executive function deficits in TBI, and so forth. This
approach is no longer justified: language disorders do not
occur in isolation; aphasic disturbances rarely occur in the
absence of memory impairment or attention/executive prob-
lems, even in milder cases of aphasia and related disorders.

Higher mental functions are closely interrelated and com-
plementary. Capturing the nature of the deficits affecting a
particular cognitive function also involves evaluating the integ-
rity or impairment of connected functions. Language plays a
central role in human cognition; as such, it is closely related to
other higher mental functions as well as to basic functions such
as attention and working memory. The occurrence of an altered
performance, particular behavior or specific error in a language
assessment task may certainly be linguistic in nature but is fre-
quently linked to a primary source external to language.

Three different cognitive domains illustrate the interre-
lationship between language and cognition. These exam-
ples emphasize the importance of performing an integrated
language assessment including non-linguistic as well as
linguistic tasks.

1.6.1. Working Memory, Executive
Functions, and Language

Working memory refers to structures and processes used
to temporarily store and manipulate information. This basic
function is necessary for a wide range of complex cognitive
activities, including language. Its role in language acquisition
is generally kn