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Naming abilities

Differentiation between objects and verbs in aphasia

Luisa Carmen Spezzano', Mdrcia Radanovic’

Abstract — Cognitive Neuropsychology aims to understand the processing mechanisms of normal and injured
brain, by means of functional architectural models of information processing. Naming is one of the most
important abilities in linguistic processing. Naming of different semantic and grammatical categories differ
in their lexical properties and have distinct neuroanatomical substrates. We reviewed literature data on the
differences between nouns and verbs in aphasic subjects reported by scientific publications in the form of indexed
articles. Studies on naming abilities tended to emphasize the differentiation between nouns and verbs both in
their lexical properties and neuroanatomical substrates. Functional neuroimaging studies have improved the
state of knowledge regarding category-specific naming abilities, but further studies on different types of aphasia
and the use of naming abilities in different contexts are warranted.
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Habilidade de nomeagao: diferencia¢ao entre objetos e verbos na afasia

Resumo — A Neuropsicologia Cognitiva busca compreender o funcionamento cerebral através de modelos de
arquiteturas funcionais do processamento da informagao. A nomeagao constitui uma das tarefas mais importantes
no processamento da linguagem. A nomeagao de diferentes categorias semanticas e gramaticais difere em suas
propriedades lexicais e possui substratos neuroanatomicos distintos. Revisamos dados da literatura sobre a
diferenciagao da habilidade de nomeagao de categorias especifcas e seus substratos neurais em afdsicos, por meio
de publicagdes cientificas em forma de artigos indexados. Estudos sobre as habilidades de nomeagao enfatizam
a disting@o entre substantivos e verbos, em suas propriedades lexicais e substratos neuroanatomicos. Pesquisas
com exames de neuroimagem funcional tem contribuido para o avan¢o do conhecimento da nomeacao, porém
ainda sao necessérios estudos que relacionem diferentes categorias seménticas nas diferentes afasias e contextos
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lingtiisticos.
Palavras-chave: afasia, linguagem, nomes.

Research lines with different theoretical approaches and
based on different models, such as the anatomoclinical,
cognitivism, and psychosocial methods have emerged and
seek to better understand the alterations in communication
that result from neurological disorders in adults.'

Cognitive Neuropsychology aims to understand the
processing mechanisms of normal and injured brain by
means of functional architectural models of information
processing. It emphasizes that linguistic abilities are or-
ganized into multiple processes within subsystems that
interact with each other, while maintaining some degree
of independency.?

Figure 1 shows how mental representations are influ-
enced by functional architecture and their transformations.
This example depicts lexical processing and how different
abilities (naming, reading, and writing) interact with each
other through neural networks.?

Naming is one of the most important abilities in lin-
guistic processing. The task requires retrieval of phono-
logical and semantic information, which is organized in a
memory system and assessed depending on the specificities
of a given stimulus.>**

Based on the principles of Cognitive Neuropsychology,
the visual confrontation naming process (in which the sub-
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Figure 1. Representation of components involved in lexical processing (cited in Hillis, 2008?).

ject has to name an object or representational picture based
on visual input) comprises three stages: [1] Identification
of the represented object, which activates its mental struc-
tural representation; [2] Access to its semantic represen-
tation, which allows the object to be recognized, and [3]
Lexicalization, or activation of its phonological representa-
tion, by which the name of the picture or object is retrieved
and uttered.>*?

Naming involves lexical and non-lexical processing.
The first refers to the storage and retrieval of semantic in-
formation and abstract representations connected with a
particular word. The second refers to the detection and
perception of the visual stimuli that triggers the lexical
process.

Spezzano® have showed that the higher the schooling,
the greater the familiarity of subjects with the objects,
which become more visually concordant and perceptu-
ally simple. Consequently, the subjects tend to make fewer
naming errors, and to display less latency in their responses.

Naming disturbances comprise paraphasias (or sub-
stitutions), which may be phonemic (substitution of one
phoneme for another), semantic (substitution of one
word for another semantically-related word, as in “boss’
for “president”, verbal (a combination of the former), ne-
ologisms (the creation of non words), circumlocutions
(an attempt by the subject to “explain” the characteristics
of items they cannot name properly), and perseverations

>

(repetition of words or fragments of sentences, which are
sometimes meaningless)’. The causes of this disorder in-
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clude vascular etiologies (such as stroke), brain trauma,
inflammatory processes and tumors.®

Among the language disturbances observed, aphasia
is the most frequent, defined as a linguistic impairment
caused by a neurological lesion that may compromise com-
prehension and/or production of language in its oral or
written forms.’

The need for cues in naming tasks can be controlled
and indicates specific difficulties according to their nature.
The need for phonemic cues, whereby the first phoneme
or syllable of the word is given to the subject by the exam-
iner, is found in lexical access difficulties. The necessity of
semantic cues, in which the meaning of the word (through
its function, for example), indicates a visual deficit, or in-
ability to recognize the picture or object.

The basic neurofunctional model of naming* explains
the different alterations in these abilities, as shown in
Figure 2.

Studies derived from injured brains have raised discussion
over differences between verb and noun naming. According
to Campos'® and Martins'"' naming of words of different
semantic and grammatical categories differ in their lexical
properties and have distinct neuroanatomical substrates.

Naming abilities are evaluated by means of tests of gen-
eral denomination, such as the Snodgrass and Vanderwart
pictures,’ and the Boston Naming Test,'>"* or through spe-
cific denomination tests, which assess different semantic
and grammatical categories such as the Specific Categories
Naming Test'* and the Verb and Objects Naming Battery."
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The aim of this study was to review literature data on
the differences between nouns and verbs in aphasic sub-
jects, and their neural substrates.

The research publications reviewed here were retrieved
by computer search of the main databases of scientific
Neuropsychology and Cognitive Neurology oriented peri-
odicals (MEDLINE, SCOPUS, ELSEVIER, PSYCHINFO),
using the following key-words: [1] Aphasia; [2] Naming;
[3] Category-specific naming, and [4] Neural substrates
for verb and object naming.

As inclusion criteria, the selected papers had to have
been published in English or Portuguese, within the last
ten years (2000 to 2010). Textbooks were also consulted in
order to enhance the theoretical aspects of the Discussion.

The results were divided into 1. Double-dissociation in
noun and verb naming; 2. Neural substrate of the linguistic
processing of nouns and verbs; and 3. Naming processes
in aphasia.

The search based on the key-words outlined above
yielded 54 papers, of which 13 referred to naming altera-
tions in developmental language disturbances in children.
Of the 41 papers related to naming processing in adults, 17
referred to naming disturbances in dementia. Therefore, 24
papers were selected for analysis in this review.
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Figure 2. Alterations in naming abilities.

Double dissociation between nouns and verbs

Levelt'® proposed a linguistic theory on word produc-
tion, which encompasses the following levels: conceptual
elaboration, lexical selection (lemma), morphological
encoding (morpheme), phonological and phonetic encod-
ing (phoneme and phonetic elaboration), and articulation
of speech.

From this linguistic theory perspective, cognitive re-
searchers have suggested differentiation between verbs and
nouns in lexical access (lemma selection) due to diverse
semantic and grammatical characteristics.'”*®

Nouns and verbs are different in that nouns refer
to the names of objects and have an argument function,
while verbs express actions and have a predicative func-
tion'17,19-23

Considering that nouns represent names of objects, in
Cognitive Neuropsychology studies, their concepts may be
superimposed and definitions may become similar. Nouns
have two notions: comprehension (recognition of images
from a spoken or written stimulus) and extension (number
of subjects to whom the meaning of the word refers).

Nouns vary according to gender, number and grade.
They contain specific semantic features, such as being con-
crete or abstract, living and non living (innate), human or
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non human, as well as possessing characteristics regarding
place and time.”

Martins'! reported that aphasic subjects with left cere-
bral lesion performed worse in naming non living objects.
However, it must be taken into account that naming abili-
ties vary according to the semantic feature of the object, as
well as its familiarity.®

Verbs are considered to be more complex to name, as
they present greater semantic and grammatical variety, and
are more difficult to identify according to their classifica-
tions as action verbs (e.g. “pull”), process verbs (e.g. “hap-
pen”), action-process (e.g. pronoun followed by the infini-
tive of the verb), state (e.g. “want”) and auxiliary (such as
an auxiliary verb followed by an infinitive).?

Another factor that increases verb complexity is their
syntactical analysis, by which verbs are divided into tran-
sitive and intransitive?'. Transitive verbs can also be sub-
divided into Direct Transitive — i.e., those which transit
directly to the complement without the need for a prepo-
sition (as in “I heard the noise”), Indirect Transitive — i.e.,
those which transit to the complement and take a preposi-
tion (as in “I believe in ghosts”), and Direct and Indirect
Transitive, i.e. are bound to the complement directly and
indirectly (as in “I wrote a letter to the President”).

Intransitive verbs, on the other hand, have a complete
meaning and therefore do not need a complement (as in
“The butterfly died”).

Luzzatti'® reported that in aphasic subjects the pro-
cess of naming of transitive verbs is more compromised
than for intransitive verbs because the transitive verbs
have greater syntactic complexity due to the use of verbal
complements.

Neural substrate of linguistic
processing of verbs and objects

Neurofunctional studies of cortical activation using
magnetic resonance (fMRI) in the production of verbs
and objects have been conducted in order to determine
the precise brain regions involved in these abilities.

Studies in brain-injured subjects suggest that verb
production is related to the left frontal cortex, including
regions of the ventrolateral prefrontal cortex, posterior
frontal gyrus, and Broca’s area.?*?*

The perisylvian area has also been studied and has been
shown to be connected to the motor and premotor cortices
through a subcortical pathway including the basal ganglia
and the anterior portion of the left thalamus.'

The production of nouns, on the other hand, is related
to the temporal lobes bilaterally: the mid portion of the left
fusiform gyrus and the mid portion of the right superior
temporal gyrus.22
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Damasio® stated that subjects with left temporal lesions
present disturbances in the production of proper names,
while right temporal lesions compromise their recogni-
tion. When the lesion extends to the anterior portion of
the left inferior temporal cortex, the subject has impaired
production of non living names, but the recognition of
stimuli will be affected if the lesion involves the right me-
sial temporo-occipital cortex.

Naming processes in aphasia

The classical aphasia classification (Wernicke-
Geschwind’s) is based on the subject’s performance in sev-
eral aspects of language, such as spontaneous speech (flu-
ency), comprehension, and repetition.”

Aphasia can be also divided into two main groups: flu-
ent and non fluent.*? According to the aforementioned
classification, the fluent aphasias are Anomic aphasia,
Conduction aphasia, Wernicke’s aphasia, and Sensory
Transcortical aphasia. They are characterized by normal,
or sometimes augmented verbal production (logorrhea),
paraphasias, and jargonaphasia, with varying degrees of
comprehension impairment. Non fluent aphasias comprise
Broca’s aphasia, Motor Transcortical aphasia and Global
aphasia, which are characterized by effortful production,
articulatory slowing, aprosodia, reduced sentence length,
and dysarthria.

A common characteristic in all types of aphasia is the
presence of anomia.”® According to Pend-Casanova,* ano-
mia, or lexical processing impairment, can be used to dis-
tinguish the various clinical forms of aphasia.

In Broca’s aphasia, there is impairment in spontane-
ous speech, with perseverations and agrammatism. In
Wernicke’s aphasia, verbal paraphasias and neologisms
are frequent, both in spontaneous speech and in formal
tests of oral naming. In Sensory Transcortical aphasia, se-
mantic paraphasias and circumlocutions occur, while in
Motor Transcortical aphasia, there is an increasing latency
on naming tasks with frequent perseverations. In Conduc-
tion aphasia, phonemic paraphasias predominate. In some
cases, anomia is the only language alteration patients, and
this type of Anomic aphasia may either be primary or re-
sidual (evolving from other forms of aphasia).

Recently, several studies have sought to investigate the
neuroplasticity and neural reorganization involved in the
recovery of anomic patients, with or without specific re-
habilitation measures.

Cornelissen® described three chronically aphasic sub-
jects with left hemisphere lesions, for whom an intensive
rehabilitation method targeting their lexical access diffi-
culties was proposed, including activities with repetition
priming and semantic priming. The authors evidenced an
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improvement in left inferior parietal cortical activity, sug-
gesting that this modality of training induces an improve-
ment in the phonological buffer span of verbal working
memory (phonological loop).

Conroy*' studied seven aphasic subjects, with different
aphasia types and severity, using ten sessions of verb and
noun naming therapy, in which subjects had to name iso-
lated pictures, and pictures related to narratives. The results
of the therapy suggested that an increase in the precision
when naming isolated pictures may lead to an improve-
ment in contextualized naming (i.e. in discourse).

Ortiz*? compared the performance of thirty aphasic
subjects and thirty controls matched for schooling, on a
verb and noun naming task. Among the aphasics, those
with five or more years of schooling performed better in
the naming of actions.

Laganaro® reported a case of a subject with severe
anomic aphasia, who had been enrolled as a control in a
previous study with anomic aphasia. The comparison of
data pre and post left hemisphere stroke corroborated the
role of the left temporal cortex in semantic-phonological
processing of naming tasks.

Discussion

We found that current studies investigating naming
abilities tended to emphasize the differentiation between
nouns and verbs both in terms of their lexical properties
and neuroanatomical substrates.

The left inferior temporal cortex is described as related
to object naming, while the visual recognition of objects
is predominantly related to the right temporo-occipital
cortex.” By contrast, motor and premotor areas in the left
frontal cortex are related to the production of verbs.

The combination of clinical evaluation and functional
neuroimaging has contributed greatly to a better under-
standing of the neural networks involved in naming pro-
cesses, and has helped highlight the differences between
words that have diverse linguistic properties, such as nouns
and verbs.

Naming abilities are relevant in the context of Neuro-
linguistic studies as they still represent the gold standard
parameter of lexical access. This holds for both formal tests
as well as broader tasks such as discourse production, in
which the subject has to maintain activation of the neural
networks that allow constant lexical access, with semantic
and grammatical modulations, constituting the basis of
spontaneous speech.*

To summarize, clinico-functional studies have im-
proved our knowledge on category-specific naming abili-
ties. However, in order to optimize rehabilitation efforts
and increase their efficacy, further studies involving dif-
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ferent types of aphasia and naming abilities in different
contexts (especially discourse and spontaneous speech) are
needed. Comparisons among different kinds of interven-
tion and their respective impact on the recovery of anomia
would also be valuable.

Finally, studies in this particular field of Neurolinguis-
tics remain scarce in Brazilian Portuguese, indicating an
open field to be explored, considering the grammatical
specificities of our language, both regarding noun (for
example: our derivation processes in augmentative and
diminutive forms) and verb conjugation rules.

Cross-cultural studies comparing Brazilian Portuguese
to other languages would also be of great interest for de-
tecting the similarities and differences in the neural orga-
nization of category-specific naming processing.

References

1. Patterson JP, Chapey R. Assessment of Language Disorders in
Adults. In: Chapey R, editor. Language interventions strate-
gies in aphasia and related neurogenic communication dis-
orders. Fifth Edition. Philadelphia: Lippincott Williams &
Wilkins; 2008:64-152.

2. Hillis AE. Cognitive neuropsychological approaches to re-
habilitation of language disorders: introduction. In: Chapey
R, editor. Language interventions strategies in aphasia and
related neurogenic communication disorders. Fifth Edition
Philadelphia: Lippincott Williams & Wilkins; 2008:595-604.

3. Snodgrass JG, Vanderwart M. A standardized set o 260 pic-
tures: norms for name agreement, image agreement, familiar-
ity and visual complexity. ] Exp Psychol Hum Learn 1980;6:
174-215.

4. Pena-Casanova J, Pamies MP. Reabilitacdo da afasia e trans-
tornos associados. 22. Ed., Barueri, SP: Ed Manole; 2005.

5. Stivanin L, Scheuer CI. Latency time and accuracy at reading
and naming in school children: a pilot study. Educ Pesq 2005;
31:425-436.

6. Spezzano LC, Mansur LL. Julgamento das caracteristicas vi-
suais dos estimulos do teste de nomeagao de Boston. Rev Soc
Bras. Fonoaudiol 2008;(Supl. Especial):380-384.

7. Mansur LL, Radanovic M, Taquemori LY, Greco LL, Araujo
GC. A study on the abilities in oral language comprehension
in the Boston Diagnostic Aphasia Examination Portuguese
Version: a reference guide for the Brazilian population. Braz
] Med Biol Re. 2005;38:277-292.

8. Mac-Kay APMG. Afasias e deméncias: avaliagao e tratamento
fonoaudioldgico. Sao Paulo: Livraria Editora Santos; 2003.

9. Goodglass H. Understanding aphasia: technical report. Uni-
versity of Califérnia. San Diego: Academy Press; 1993.

10. Campos TF, Carvalho SM, Melo LP, Lima ACA. Figuras de
atividades funcionais: concordancia de nomeagao e familiari-
dade. Psic Teor Pesq 2008;24:323-330.

Naming abilities: objects versus verbs in aphasia 291



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

292

Dement Neuropsychol 2010 December;4(4):287-292

Martins LS, Guerra MP, Castro SL. Teste de nomeagao de cat-
egorias especificas: Estudo de adaptagdo portuguesa. Andlise
Psicolégica 2002;1:149-160.

Kaplan E, Goodglass H, Weintraub S. The Boston Naming
test. Philadelphia: Lea & Febiger; 1983.

Kaplan E, Goodglass H, Weintraub S. The Boston Naming
test. Philadelphia: Lippincott Williams & Wilkins; 2001.
McKenna P. Category-specific names test. Philadelphia: Psy-
chology Press; 1997.

Drucks T, Masterson T. An object and action naming battery.
Philadelphia: Psychology Press; 2000.

Levelt WIM, Meyer AS. Word for word: Multiple lexical access
in speech production. Eur ] Cogn Psychol 2000;12:433-452.
Caramazza A, Shapiro KA, Mottaghy FM, Schiller NO, Krause
BJ. Dissociating neural correlates for nouns and verbs. Neu-
rolmage 2005;24:1058-1067.

Luzzatti C, Aggujaro S, Crepaldi D. Verb - noun double dis-
sociation in aphasia: theoretical and neuroanatomical foun-
dations. Cortex 2006;42:875-883.

Caramazza A, Shapiro KA, Pascual-Leone A, Mottaghy FM,
Gangitano M. Grammatical distinctions in the left frontal
cortex. ] Cogn Neurosci 2001; 13:713-720.

Caramazza A, Cappelletti M, Fregni F, Shapiro KA, Pascual-
Leone A. Processing nouns and verbs in the left frontal cortex:
a transcranial magnetic stimulation study. ] Cogn Neurosci
2008;20:707-720.

Molina MAG. O estudo do nome da gramadtica expositiva
(curso superior) de Eduardo Carlos Pereira. Revista FLP
2005;7:65-79.

Garcia AS (UER]). Verbos designativos no portugués. Avail-
able at http://www.filologia.org.br/soletras/1/12.htm

Pinto RCN. Acesso lexical: discussao critica sobre as pesqui-
sas nas neurociéncias contemporaneas. Estudos Lingiiisticos
2009;38:271-284.

Graves WW, Grabowski TJ, Metha S, Gupta P. The left

Naming abilities: objects versus verbs in aphasia

25.

26.

27.

28.

29.

30.

31.

32.

33.

posterior superior temporal gyrus participates specifically
in accessing lexical phonology. ] Cogn Neurosci 2008; 20:
1698-1710.

Thothathiri M, Schwartz MF, Thompson-Schill SL. Selection
for position: the role of left ventrolateral prefrontal cortex in
sequencing language. Brain Lang 2010; 113:28-38.

Schwartz ME, Kimberg DY, Walker GM, et al. Anterior tem-
poral involvement in semantic word retrieval: voxel-based
lesion-symptom mapping evidence from aphasia. Brain 2009;
132:3411-3427.

Qers CAMM, Vink M, Zandvoort MJE, et al. Contribution of
the left and right inferior frontal gyrus in recovery from apha-
sia. A functional MRI study in stroke patients with preserved
hemodynamic responsiveness. Neurolmage 2010;49:885-893.
Damasio H. Neural Basis of Language Disorders. In: Chapey
R. Language interventions strategies in aphasia anda related
neurogenic communication disorders. 52. Ed., Philadelphia:
Lippincott Williams & Wilkins;2008:20-41.

Mansur LL, Radanovic M. Neurolinguistica: principios para a
prética clinica. Sdo Paulo: Edi¢oes Inteligentes, 2004.
Cornelissen K, Soros P, Laine M, Salmelin R. Naming actions
and objects: cortical dynamics in healthy adults and in an
anomic patient with a dissociation in action/object naming.
Neurolmage 2003;12:1787-1801.

Conroy P, Sage K, Ralph ML. Improved vocabulary produc-
tion after naming therapy in aphasia: can gains in picture
naming generalise to connected speech? Int ] Lang Com Dis
2009;44:1036-1062.

Ortiz KZ, Cera ML, Soares ECS, Barreto SS, Mantovani J,
Brabo NC. Denominagéo oral de figuras em sujeitos em sujei-
tos afdsicos e em adultos sem queixas lingtiisticas (Abstract).
Rev Soc Bras Fonoaudiol 2008(Supl. Especial):1166.
Laganaro M, Morand S, Schnider A, Michel CM, Spinelli L.
ERP Correlates of word production before and after stroke in
an aphasic patient. ] Cogn Neurosci 2009; X:1-8.

Spezzano LC, Radanovic M



