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Overview of the presentation

Ø Dimensions of linguistic analysis 
!

Ø Presentation of a multilevel approach to the analysis of 
narrative language in patients with communicative disorders 
!

Ø Examples of the application of the method to adult patients 
!

Ø Rehabilitative perspectives 
!

Ø Present and future directions
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Two dimensions of linguistic analysis 

!
Microlinguistic dimension 
!
!

                        Macrolinguistic dimension 

(Glosser and Deser, 1990; Davies et al., 1997; Marini et al., 2005)
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Microlinguistic dimension
ü Phonetic processing 
!

ü Phonological processing 
!

ü Morphophonological processing 
!

ü Morphological processing 
!

ü Lexico-Semantic processing 
!

ü Morphosyntactic processing 
!

ü Syntactic processing 
!

ü Sentential-Semantic processing

!
     Lexical processing 
!
!
!
!
!
!
  Grammatical  processing
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Macrolinguistic dimension

Ø Pragmatic processing 
ü Linguistic contextualization 
ü Informativeness 
ü Generation of inferences 
!

Ø Text-Discourse processing 
ü Structural processing of a discourse/written texts  
ü Generation of mental models/situation models
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A multi-level approach to the analysis of
narrative language in aphasia
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Background: Several studies have shown that traditional standardised aphasia tests may
not be sensitive enough to adequately assess linguistic deficits and recovery patterns in
persons with aphasia. As a result, both functional and structural methods for the ana-
lysis of connected language samples from people with aphasia have been devised (see
Armstrong, 2000; Prins & Bastiaanse, 2004).
Aims: The present article focuses on our attempt to provide a comprehensive, multi-level
procedure for both structural and functional analysis of narrative discourse produced
by speakers with brain damage. Accordingly, we will describe a method for analysis
of connected language samples elicited on single picture and cartoon story description
tasks. This method has proven sensitive in the assessment of language deficits in many
neurogenic populations.
Methods & Procedures: A comprehensive description of the language production sys-
tem, a thorough discussion of the different approaches to discourse analysis in persons
with aphasia, and the procedure for the analysis of narrative discourse are detailed. The
characteristics of the eliciting stimuli, the procedures for their administration and the
transcription of the language samples are carefully explained. The analysis focuses on
four main aspects of linguistic processing: productivity, lexical and grammatical pro-
cessing, narrative organisation, and informativeness. To further illustrate the analytic
procedure, two case reports and an appendix with the analysis of a narrative sample are
provided.
Outcomes & Results: We will provide direct evidence of the usefulness of the multi-level
procedure for discourse analysis for assessing changes in discourse performance of two
persons with fluent aphasia, with different aetiologies, that were not captured by tradi-
tional standardised aphasia tests.
Conclusions: The method of analysis presented in this paper has strong grounds in
linguistic and psychological theories of linguistic structure and functioning. It also
has the advantage of being both quantitative and functional as it captures selective
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Analysis of microlinguistic performance

Ø Productivity 
l Words 
l Speech Rate (words / minute) 
l Mean Length of Utterance (MLU)

Ø Lexical processing 
l %Phonological errors 
l % Semantic paraphasias 
l % Paragrammatic errors (bound morph.)
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Analysis of microlinguistic performance

Ø Grammatical processing 
l % Substitution of function words 
l % Omission of Content Words 
l % Omission of Function Words 
l % Complete Sentences
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Analysis of macrolinguistic performance

Ø Pragmatic-discourse level of processing  
l % Cohesive errors  
l % Local coherence errors 
l % Global coherence errors 
l % Lexical informativeness

Ø Conceptual processing 
l % Thematic selection 
l % Details to main themes
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Assessment of linguistic and 
communicative performance in non-

aphasic TBI patients
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NB à Severe non-aphasic TBI (in chronic phase 
- normal performance at the AAT)

N=14 N=14
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Microlinguistic assessment

Author's personal copy

A. Marini et al. / Neuropsychologia 49 (2011) 2904– 2910 2907

was also significant on the Digit Span test where the TBI group
performed worse than the HC group on both forward and back-
ward digit span ([F(1; 22) = 21.160; p = .000] and [F(1; 22) = 19.151;
p = .000], respectively). As for the production of perseverative and
non-perseverative errors on the WCST, the difference was sig-
nificant in both cases: perseverative errors (Z = −4.498; p = .000);
non-perseverative errors (Z = −4498; p = .000).

3.2. Assessment of narrative abilities

The results will be presented in three separate sections: a
Microlinguistic analysis section, a Macrolinguistic analysis section
and an Informative analysis section.

3.2.1. Microlinguistic analysis
The mean values for each group on each microlinguistic mea-

sure are reported in Table 3. The two groups produced descriptions
with a comparable number of words and MLU. However, the group
of TBI participants produced narratives with significantly slower
speech rate than the control group ([F(1; 26 = 13.684; p < .001; par-
tial !2 = .345]). Both groups formulated descriptions with a similar
index of phonological selection, semantic/verbal paraphasias and
complete sentences. As for the production of paragrammatic errors,
the group-related difference was significant ([F(1; 26) = 14.953;
p < .001; partial !2 = .365]). However, it is noteworthy that the para-
grammatic errors produced by the TBI participants were in any case
very limited (see Table 3).

3.2.2. Macrolinguistic analysis
The mean values for each group on each macrolinguistic mea-

sure are reported in Table 4 together with data from the information
content analysis. The TBI participants produced significantly more
violations of both cohesion (F(1; 26 = 12.888); p < .001; partial
!2 = .331]) and global coherence ([F(1; 26) = 31.134; p = .000; partial
!2 = .553]) rules. However, the cohesion errors also included abrupt
interruption of utterances (Haravon et al., 1994). When these errors
were discarded from the computation, the other cohesive errors
(e.g. misuse of anaphoric pronouns, errors in number and gender
agreement between pronouns or noun phrases across utterances,
misuse of either cohesive function-words or semantically related
content words) did not differ in the two groups.

3.2.3. Analysis of informativeness
The mean values for each group on the three measures of

informativeness are reported in Table 4. The group-related differ-
ences were not significant on thematic informativeness, i.e. the
speech samples by the TBI subjects contained the same number
of main ideas and details as the narratives from the healthy con-
trols. However, the proportion of words that were counted as
Lexical Information Units was reduced with respect to healthy con-
trols ([F(1; 26) = 36.710; p = .000; partial !2 = .585]) indicating that
relevant information was  mixed with a number of unnecessary
words, tangential speech or repetitions. Furthermore, the TBI par-
ticipants also produced a significantly lower number of thematic
units per utterance ([F(1; 26) = 35.251; p = .000; partial !2 = .576]).
On the whole, the results of the information content analysis
confirmed that narrative speech from non-aphasic TBI subjects
contained a normal amount of information (see also Carlomagno
et al., 2008; Ehrlich, 1988). This, however, was  produced less
efficiently as indicated by the reduced proportion of informative
words (Carlomagno et al., 2008) and reduced semantic content per
utterance.

3.3. Correlations between neuropsychological scores and
narrative performance in TBI participants

A series of correlations were performed between those
neuropsychological variable scores (i.e. non-perseverative and per-
severative errors on the Wisconsin Card Sorting Test, Rey’s 15-word
immediate recall and Rey’s 15-word delayed recall, Semantic Flu-
ency, TMT-A and TMT-B) and those measures of the narrative
production that were found altered in the TBI patients (i.e. speech
rate, % cohesive errors, % global coherence errors, % lexical infor-
mativeness and the ratio of thematic density). The results failed to
show any significant correlation between these scores.

3.4. Principal component analysis of measures of informativeness
and macrolinguistic accuracy

In order to examine if separate factors corresponding to
hypothesized components of micro- and macrolinguistic process-
ing abilities could be empirically identified, data of each sample
concerning measures of informativeness (% lexical information
units and ratio of thematic density) entered a principal compo-
nent analysis with Orthotran Varimax rotation together with the
main measures of impaired macrolinguistic processing (% cohesion

Table 3
Results of the microlinguistic analysis for the groups of TBI and healthy control participants.

Microlinguistic analysis TBI HC Level of significance (p) Effect size (partial !2)

Words 82.5 (31.3) 80.9 (44.4) <.964 .000
Speech rate* 94.7 (29.7) 129.5 (29.3) <.001 .345
MLU  5.6 (1.1) 6.9 (1.9) <.013 .213
%  Phonological selection 99.2 (1) 99.6 (.8) <.206 .061
%  Semantic paraphasias .8 (1.1) .1 (.4) <.024 .181
%  Paragrammatic errors* 1.4 (1.1) .2 (.6) <.001 .365
%  Complete sentences 57.9 (15.3) 63.1 (23.1) <.412 .026

* When the group-related difference is significant after Bonferroni correction for multiple comparisons.

Table 4
Results of the analysis of the macrolinguistic and informative aspects of narrative production for the groups of TBI and healthy control participants.

Macrolinguistic and informative analysis TBI HC Level of significance (p) Effect size (partial !2)

% Cohesive errors* 3.9 (1.9) 1.9 (.4) <. 001 .331
%  Global coherence errors* 22.1 (11.1) 3.8 (7.5) .000 .553
%  Lexical informativeness* 64.3 (10.7) 84.5 (9.6) .000 .585
Thematic informativeness 6 (2) 7 (2) <.037 .156
Ratio  of thematic density* .4 (.2) 1.2 (.6) .000 .576

* When the group-related difference is significant after Bonferroni correction for multiple comparisons.
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Macrolinguistic assessment
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was also significant on the Digit Span test where the TBI group
performed worse than the HC group on both forward and back-
ward digit span ([F(1; 22) = 21.160; p = .000] and [F(1; 22) = 19.151;
p = .000], respectively). As for the production of perseverative and
non-perseverative errors on the WCST, the difference was sig-
nificant in both cases: perseverative errors (Z = −4.498; p = .000);
non-perseverative errors (Z = −4498; p = .000).

3.2. Assessment of narrative abilities

The results will be presented in three separate sections: a
Microlinguistic analysis section, a Macrolinguistic analysis section
and an Informative analysis section.

3.2.1. Microlinguistic analysis
The mean values for each group on each microlinguistic mea-

sure are reported in Table 3. The two groups produced descriptions
with a comparable number of words and MLU. However, the group
of TBI participants produced narratives with significantly slower
speech rate than the control group ([F(1; 26 = 13.684; p < .001; par-
tial !2 = .345]). Both groups formulated descriptions with a similar
index of phonological selection, semantic/verbal paraphasias and
complete sentences. As for the production of paragrammatic errors,
the group-related difference was significant ([F(1; 26) = 14.953;
p < .001; partial !2 = .365]). However, it is noteworthy that the para-
grammatic errors produced by the TBI participants were in any case
very limited (see Table 3).

3.2.2. Macrolinguistic analysis
The mean values for each group on each macrolinguistic mea-

sure are reported in Table 4 together with data from the information
content analysis. The TBI participants produced significantly more
violations of both cohesion (F(1; 26 = 12.888); p < .001; partial
!2 = .331]) and global coherence ([F(1; 26) = 31.134; p = .000; partial
!2 = .553]) rules. However, the cohesion errors also included abrupt
interruption of utterances (Haravon et al., 1994). When these errors
were discarded from the computation, the other cohesive errors
(e.g. misuse of anaphoric pronouns, errors in number and gender
agreement between pronouns or noun phrases across utterances,
misuse of either cohesive function-words or semantically related
content words) did not differ in the two groups.

3.2.3. Analysis of informativeness
The mean values for each group on the three measures of

informativeness are reported in Table 4. The group-related differ-
ences were not significant on thematic informativeness, i.e. the
speech samples by the TBI subjects contained the same number
of main ideas and details as the narratives from the healthy con-
trols. However, the proportion of words that were counted as
Lexical Information Units was reduced with respect to healthy con-
trols ([F(1; 26) = 36.710; p = .000; partial !2 = .585]) indicating that
relevant information was  mixed with a number of unnecessary
words, tangential speech or repetitions. Furthermore, the TBI par-
ticipants also produced a significantly lower number of thematic
units per utterance ([F(1; 26) = 35.251; p = .000; partial !2 = .576]).
On the whole, the results of the information content analysis
confirmed that narrative speech from non-aphasic TBI subjects
contained a normal amount of information (see also Carlomagno
et al., 2008; Ehrlich, 1988). This, however, was  produced less
efficiently as indicated by the reduced proportion of informative
words (Carlomagno et al., 2008) and reduced semantic content per
utterance.

3.3. Correlations between neuropsychological scores and
narrative performance in TBI participants

A series of correlations were performed between those
neuropsychological variable scores (i.e. non-perseverative and per-
severative errors on the Wisconsin Card Sorting Test, Rey’s 15-word
immediate recall and Rey’s 15-word delayed recall, Semantic Flu-
ency, TMT-A and TMT-B) and those measures of the narrative
production that were found altered in the TBI patients (i.e. speech
rate, % cohesive errors, % global coherence errors, % lexical infor-
mativeness and the ratio of thematic density). The results failed to
show any significant correlation between these scores.

3.4. Principal component analysis of measures of informativeness
and macrolinguistic accuracy

In order to examine if separate factors corresponding to
hypothesized components of micro- and macrolinguistic process-
ing abilities could be empirically identified, data of each sample
concerning measures of informativeness (% lexical information
units and ratio of thematic density) entered a principal compo-
nent analysis with Orthotran Varimax rotation together with the
main measures of impaired macrolinguistic processing (% cohesion

Table 3
Results of the microlinguistic analysis for the groups of TBI and healthy control participants.

Microlinguistic analysis TBI HC Level of significance (p) Effect size (partial !2)

Words 82.5 (31.3) 80.9 (44.4) <.964 .000
Speech rate* 94.7 (29.7) 129.5 (29.3) <.001 .345
MLU  5.6 (1.1) 6.9 (1.9) <.013 .213
%  Phonological selection 99.2 (1) 99.6 (.8) <.206 .061
%  Semantic paraphasias .8 (1.1) .1 (.4) <.024 .181
%  Paragrammatic errors* 1.4 (1.1) .2 (.6) <.001 .365
%  Complete sentences 57.9 (15.3) 63.1 (23.1) <.412 .026

* When the group-related difference is significant after Bonferroni correction for multiple comparisons.

Table 4
Results of the analysis of the macrolinguistic and informative aspects of narrative production for the groups of TBI and healthy control participants.

Macrolinguistic and informative analysis TBI HC Level of significance (p) Effect size (partial !2)

% Cohesive errors* 3.9 (1.9) 1.9 (.4) <. 001 .331
%  Global coherence errors* 22.1 (11.1) 3.8 (7.5) .000 .553
%  Lexical informativeness* 64.3 (10.7) 84.5 (9.6) .000 .585
Thematic informativeness 6 (2) 7 (2) <.037 .156
Ratio  of thematic density* .4 (.2) 1.2 (.6) .000 .576

* When the group-related difference is significant after Bonferroni correction for multiple comparisons.

>
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It is a problem in the organization of information

If the interruptions of utterances were discarded 
from the errors of cohesion the difference was 
no longer significant!

It is then likely that the reduced speech rate was 
due not to microlinguistic problems but to the 
frequent interruptions in the flow of speech 
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Ø Is it possible to explore the functional 
problems of a macrolinguistic impairment?  
!

Ø In what terms a reduced macrolinguistic 
ability determines reduced levels of 
informativeness?
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Subjects Controls  
(N = 44)

TBI  
(N = 10)

Age 36.9 (13.1) 34.8 (9.9)

Education 10 (2.0) 10 (2.4)
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Ø For each story, a composite score of global and 
local coherence errors was calculated 
l 1 à severe (> 2 z-scores) + severe (> 2 z-scores) 
l 2 à severe + moderate (1-2 z-scores) 
l 3 à moderate + moderate 
l 4 à moderate + absent 
l 5 à absent + absent
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This suggests that …

Ø Their verbal poverty and confusion seems 
linked to problems in the macrolinguistic 
organization of their discourse 
!

Ø This narrative problem has a functional 
c o n s e q u e n c e : r e d u c e d l e v e l s o f 
informativeness
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Procedures of narrative analysis highlight 
problems that are not detected by 
traditional language assessment
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Can this analysis be applied also to 
persons with aphasia?
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a b s t r a c t

Anomic aphasia is a disturbance affecting lexical retrieval. Nonetheless, persons with this disorder may
also experience difficulties in the construction of coherent narratives. Whether this symptom is a sign
of a macrolinguistic difficulty per se or reflects the lexical disorder is still an open debate. In order to
analyze the effect of the lexical impairment on macrolinguistic processing, we compared the narrative
skills of a group of ten participants with chronic anomic aphasia with those of ten healthy control
individuals matched for age and educational level. The anomic participants produced narratives with
lowered speech rate, reduced mean length of utterance, fewer grammatically well-formed sentences,
more semantic paraphasias. The macrolinguistic analysis showed that they also produced more errors
of cohesion and global coherence and fewer lexical information units. Interestingly, their levels of
thematic selection were normal. A bivariate correlational analysis showed a strong correlation between
the production of errors of cohesion and production of complete sentences, and between production of
errors of global coherence and lexical information units. These correlations showed that aspects related
to lexical retrieval may affect macrolinguistic processing during the construction of a narrative. Indeed,
it is suggested that lexical deficits lead to two main consequences: First, patients with anomia
frequently interrupt the utterances they are producing and this reduces the levels of sentence
completeness and the overall degree of cohesion across the utterances; Second, they use strategies
to cope with the lexical impairment and produce a quantity of lexical fillers and repetitions that,
clustered in utterances, reduce the levels of global coherence.

& 2012 Elsevier Ltd. All rights reserved.

1. Introduction

Anomic aphasia is a complex disorder affecting the process of
lexical production (Laine & Martin, 2006; Cuetos, Monsalve, & Pérez,
2005). A distinctive feature of this disorder is the inability to correctly
retrieve lexical items from the mental lexicon for specific referents.
Some of the most influental models of linguistic production (e.g.,
Frederiksen, Bracewell, Breuleux, & Renaud, 1990; Indefrey, 2011)
postulate that the process of lexical generation relies on three major
stages: (1) a pre-linguistic conceptual phase, where the speaker
generates a mental plan of what he/she wants to say; (2) a phase
of linguistic formulation, where (a) the preverbal message is con-
verted into a speech plan, (b) the lexical concepts trigger the process
of lexical selection, (c) the intended word is selected, and (d) the
system gains access to the information stored in the lexical repre-
sentation; and (3) a phase of linguistic expression, where production
actually takes place. Accordingly, it has been hypothesized that the

lexical problems experienced by persons with anomic aphasia may
occur at different stages of the process of word production (e.g.,
Goodglass & Wingfield, 1997), and this has lead to the identification
of three main typologies of anomic aphasia: semantic anomia, word
form anomia and disordered phoneme assembly (Laine & Martin, 2006).
Semantic anomia may interfere with the process of meaning retrieval
(in terms of either prelinguistic conceptual formulation or identifica-
tion of lexical concepts). Persons with semantic anomia tend to
produce neologisms and semantic paraphasias, i.e., words semanti-
cally related to the target, but the output phonology is quite well
preserved. Due to the semantic impairment these individuals exhibit,
they also have difficulties in word comprehension. Word form anomia
may affect the retrieval of word form (i.e., morphologic and phono-
logic information). In production tasks persons with this form of
anomia tend to produce circumlocutions and occasionally omissions
but score within normal range on tasks of word comprehension and
semantic association (e.g., Lambon Ralph, Sage, & Roberts, 2000).
Disordered phoneme assembly may impair the later stages of syllabi-
fication and phonetic encoding that are required to subsequently
produce the target word. As a result these persons may produce
phonological paraphasias due to the substitution, addition, exchange
and/or omission of phonemes.
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Despite their lexical impairment, persons with anomic aphasia
have been usually described as having fluent speech and using
grammar and syntax appropriately (Dronkers & Larsen, 2001).
However, it is not clear if anomic aphasia leads also to additional
problems that go beyond the well-documented lexical impair-
ment and may affect the level of discourse processing. Indeed, the
production of a message relies not only on a set of lexical and
grammatical skills. In order to generate well-structured and
informative narratives, one also needs to establish accurate
cohesive and coherent links among the utterances as well as
integrate the sentential meanings with a linguistic and extra-
linguistic context. Accumulating evidence suggests that the nar-
rative productions of persons with communication disorders can
be analyzed in terms of two major levels of analysis (Glosser &
Deser, 1990; Kintsch, 1994): a microlinguistic level, which focuses
on lexical and grammatical processing, and a macrolinguistic one
which focuses on pragmatic and discourse-level processing. As a
consequence, new ways to assess not only lexical and gramma-
tical processing skills, but also the ability to generate adequate
cohesive and coherent links among subsequent utterances have
been devised (for a recent review on this issue see Marini,
Andreetta, Del Tin, & Carlomagno, 2011a). However, even if such
procedures of micro- and macrolinguistic analysis have been
applied to the assessment of narrative skills in persons with
different neurological and psychiatric disturbances (e.g., trau-
matic brain injury or right hemisphere damage), only few studies
directly assessed the macrolinguistic skills of persons with
aphasia.

In a pioneering study, Gleason et al. (1980) showed that on a
cartoon-picture story description task persons with Broca’s and
Wernicke’s aphasia produced narratives with fewer themes
than non-aphasic control participants (see also Ulatowska,
Freedman-Stern, Doyel, Macaluso-Haynes, & North, 1983).
Huber (1990) reported similar findings for a group of anomic
aphasic participants suggesting a potential difficulty in the
identification and/or organization of conceptual information
at the macrolinguistic level.

Macrolinguistic difficulties have also been reported by
Christiansen (1995) who analyzed the coherence skills in a group
of mild to moderate aphasic persons compared to a group of 20
healthy participants. The persons with aphasia were divided in
three subgroups: 5 anomic aphasic participants; 5 persons with
aphasia of the Wernicke’s type; and 5 patients with conduction
aphasia. All participants were asked to perform a cartoon-picture
description task. The analysis focused on the propositional con-
tent of the narratives produced by each participant and on the
occurrences of coherence violations in these speech samples.
Overall, the group of anomic participants produced the same
amount of propositions as the healthy controls. Furthermore, the
analysis of coherence violations showed that they produced
narratives with more information gaps (considered as the number
of omissions of essential propositions missing in their descrip-
tions). However, they contained normal levels of both repetitions
of utterances and illogical propositions. Overall, these results
support the hypothesis that persons with anomic aphasia may
also have problems in dealing with specific aspects of macro-
linguistic processing. However, it is not clear whether these
problems are to be interpreted as a sign of a macrolinguistic
impairment per se or are the epiphenomenon of the underlying
lexical deficit. Indeed, it has been suggested that they may reflect
a strategy to cope with the lexical impairment. When the patient
cannot retrieve the target word from the lexicon he/she simply
skips the undergoing proposition and introduces a new argument
(Christiansen, 1995). Unfortunately, the study from Christiansen
(1995) included only five participants with anomic aphasia and
the few others mostly limited to single case descriptions. For

example, Coelho and Flewellyn (2003) analyzed the story narra-
tives produced by a 55-year old male with anomic aphasia over a
12-month period. In this interesting longitudinal study they
showed that the participant had moderately impaired macrolin-
guistic skills. Notably, even if his microlinguistic abilities
improved over time, no significant improvement was found in
his ability to link utterances by means of local and global
coherence ties.

Overall, the issue of discourse processing in anomic aphasia
still awaits to be fully explored. Indeed, the above mentioned
studies included only a limited number of individuals. Therefore,
their results cannot be easily extended to the general population
of persons with anomic aphasia. In an attempt to contribute to
this important issue, in this study we present data regarding both
micro- and macrolinguistic skills in a group of 10 individuals with
anomic aphasia. The narrative analyses were performed using a
multi-level approach that allowed us to explore not only their
micro- and macrolinguistic performance per se, but also their
interrelation in the process of narrative discourse production. We
hypothesized that the lexical difficulties typical of these partici-
pants would determine a reduction in speech rate (words per
minute) due to the insertion of frequent pauses reflecting lexical
selection difficulties. We also hypothesized that these interrup-
tions in the flow of discourse would determine frequent inter-
ruptions of ongoing utterances determining reduced levels of
cohesion within the discourse. In our view, these lexical difficul-
ties may also affect the way these persons establish coherence
links among the utterances.

2. Materials and methods

2.1. Participants

Twenty Italian speaking adults were included in the study. They formed two
groups: 10 persons with anomic aphasia made up the experimental group; 10
healthy participants formed the control group. All participants were in the phase
of neurological stability and had been exposed to several months of rehabilitation.
Furthermore, they were matched for age and level of formal education
(cfr. Table 1). The diagnosis of anomic aphasia was formulated by administering
the Aachener Aphasie Test (Luzzatti, Willems, & DeBleser, 1991). Namely, on the
naming subtest of the AAT the patients included in this study showed relevant
naming difficulties and tended to substitute the words they could not produce
with circumlocutions. Furthermore, a similar difficulty was registered on the
spontaneous speech subtest of the AAT.

Criteria for admission in the control group included normal range performance
on Raven’s progressive matrices (Raven, 1938) and normal performance on a
series of neuropsychological tests assessing memory, attention, executive func-
tions and visuo-spatial processing. None of the participants had a previous history
of psychiatric or neurological illness, learning disabilities nor hearing or
visual loss.

All participants released their written informed consent to participate to the
study after all procedures had been fully explained. Approval for the study had
previously been obtained from the local ethic committee.

2.2. Assessment of narrative abilities

All participants were asked to produce three narratives elicited with the help
of one single picture depicting a story (the scene of a ‘‘Picnic’’) and two cartoon

Table 1
Means (and standard deviations) of demographic and clinical characteristics of the
groups of anomic and healthy control (HC) participants.

Anomic HC

Mean (SD) (Range) Mean (SD) (Range)

Age 50.5 (11.5) (28–64) 50.7 (10.4) (31–64)
Formal education (years) 12.8 (3.8) (5–17) 13 (3.1) (8–17)
Time after injury (months) 21.2 (19.5) (6–60) – – –
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Despite their lexical impairment, persons with anomic aphasia
have been usually described as having fluent speech and using
grammar and syntax appropriately (Dronkers & Larsen, 2001).
However, it is not clear if anomic aphasia leads also to additional
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aphasia.
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Freedman-Stern, Doyel, Macaluso-Haynes, & North, 1983).
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at the macrolinguistic level.
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description task. The analysis focused on the propositional con-
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amount of propositions as the healthy controls. Furthermore, the
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narratives with more information gaps (considered as the number
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of utterances and illogical propositions. Overall, these results
support the hypothesis that persons with anomic aphasia may
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linguistic processing. However, it is not clear whether these
problems are to be interpreted as a sign of a macrolinguistic
impairment per se or are the epiphenomenon of the underlying
lexical deficit. Indeed, it has been suggested that they may reflect
a strategy to cope with the lexical impairment. When the patient
cannot retrieve the target word from the lexicon he/she simply
skips the undergoing proposition and introduces a new argument
(Christiansen, 1995). Unfortunately, the study from Christiansen
(1995) included only five participants with anomic aphasia and
the few others mostly limited to single case descriptions. For

example, Coelho and Flewellyn (2003) analyzed the story narra-
tives produced by a 55-year old male with anomic aphasia over a
12-month period. In this interesting longitudinal study they
showed that the participant had moderately impaired macrolin-
guistic skills. Notably, even if his microlinguistic abilities
improved over time, no significant improvement was found in
his ability to link utterances by means of local and global
coherence ties.

Overall, the issue of discourse processing in anomic aphasia
still awaits to be fully explored. Indeed, the above mentioned
studies included only a limited number of individuals. Therefore,
their results cannot be easily extended to the general population
of persons with anomic aphasia. In an attempt to contribute to
this important issue, in this study we present data regarding both
micro- and macrolinguistic skills in a group of 10 individuals with
anomic aphasia. The narrative analyses were performed using a
multi-level approach that allowed us to explore not only their
micro- and macrolinguistic performance per se, but also their
interrelation in the process of narrative discourse production. We
hypothesized that the lexical difficulties typical of these partici-
pants would determine a reduction in speech rate (words per
minute) due to the insertion of frequent pauses reflecting lexical
selection difficulties. We also hypothesized that these interrup-
tions in the flow of discourse would determine frequent inter-
ruptions of ongoing utterances determining reduced levels of
cohesion within the discourse. In our view, these lexical difficul-
ties may also affect the way these persons establish coherence
links among the utterances.

2. Materials and methods

2.1. Participants

Twenty Italian speaking adults were included in the study. They formed two
groups: 10 persons with anomic aphasia made up the experimental group; 10
healthy participants formed the control group. All participants were in the phase
of neurological stability and had been exposed to several months of rehabilitation.
Furthermore, they were matched for age and level of formal education
(cfr. Table 1). The diagnosis of anomic aphasia was formulated by administering
the Aachener Aphasie Test (Luzzatti, Willems, & DeBleser, 1991). Namely, on the
naming subtest of the AAT the patients included in this study showed relevant
naming difficulties and tended to substitute the words they could not produce
with circumlocutions. Furthermore, a similar difficulty was registered on the
spontaneous speech subtest of the AAT.

Criteria for admission in the control group included normal range performance
on Raven’s progressive matrices (Raven, 1938) and normal performance on a
series of neuropsychological tests assessing memory, attention, executive func-
tions and visuo-spatial processing. None of the participants had a previous history
of psychiatric or neurological illness, learning disabilities nor hearing or
visual loss.

All participants released their written informed consent to participate to the
study after all procedures had been fully explained. Approval for the study had
previously been obtained from the local ethic committee.

2.2. Assessment of narrative abilities

All participants were asked to produce three narratives elicited with the help
of one single picture depicting a story (the scene of a ‘‘Picnic’’) and two cartoon

Table 1
Means (and standard deviations) of demographic and clinical characteristics of the
groups of anomic and healthy control (HC) participants.

Anomic HC

Mean (SD) (Range) Mean (SD) (Range)

Age 50.5 (11.5) (28–64) 50.7 (10.4) (31–64)
Formal education (years) 12.8 (3.8) (5–17) 13 (3.1) (8–17)
Time after injury (months) 21.2 (19.5) (6–60) – – –
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stories with six pictures each presented on the same page (the stories of the
‘‘Flower Pot’’ and of a ‘‘Quarrel’’). The single picture ‘‘Picnic’’ was taken from the
Western Aphasia Battery (WAB; Kertesz, 1982). The two cartoon picture
sequences have been used by Huber and Gleber (1982) and by Nicholas and
Brookshire (1993), respectively. Each participant was asked to describe the
situation in each of the three stimuli. The participants were told that there was
no correct way to describe them, that they should avoid using ambiguous words,
and that the administrator of the test was not familiar with the stories. The stimuli
were administered using a laptop facing the participant to avoid short-term
memory limitations and to avoid referent sharing. Those administering the test
were told not to interrupt the subjects during the description of the narratives.
If they stopped for more than 30 s the administrator of the test was allowed to
prompt them with the following sentence: ‘‘is there something else you want to
tell me about the story?’’. The order of presentation was counterbalanced across
subjects. The picture or cartoon story remained visible until the subject had
finished his/her description. Each storytelling was audio-recorded and subse-
quently transcribed verbatim; the transcription included phonological fillers,
pauses, false starts and extraneous utterances. These transcriptions underwent
quantitative, in-depth linguistic and textual analysis focusing on five main aspects
of linguistic processing: productivity, lexical processing, syntactic encoding,
textual organization and informativeness (for a thorough description of the
procedures for transcription, utterance segmentation and analysis see Marini
et al., 2011a).

Productivity measures included the count of units, words, speech rate and
Mean Length of Utterances (MLU). The unit count included all verbalizations,
irrespective of their linguistic or contextual correctness or appropriateness.
Therefore particular care was taken to include in the unit count not only
phonologically well-formed words, but also non-words (e.g., neologisms and
phonological paraphasias), false starts, sounds, and syllable repetitions. The total
number of well-formed words with the exception of phonological fillers, phone-
mic paraphasias and phonetic errors was then computed. The number of words
was used to obtain a measure of speech rate in terms of words per minute (Words/
m’). For each story description, the total number of utterances was assessed
following the criteria outlined in Marini et al. (2011a). MLU was calculated by
dividing the total number of words by the number of utterances (see also Marini,
Tavano, & Fabbro, 2008b).

Lexical processing was assessed in terms of semantic, morphological and
phonological access. The speaker’s ability to select semantically appropriate words
(i.e., lexical-semantic processing) was analyzed in terms of his/her production of
semantic paraphasias. When a target word was substituted by a semantically
related word a semantic paraphasia was counted. An example of semantic
paraphasia is provided by the word ‘‘mother’’ in the sequence/here he’s talking
to his mother/, where the speaker implied ‘‘wife’’. Lexical-semantic processing was
measured by the percentage of occurrences of semantic paraphasias on the total
number of content words. Higher values represent more semantic errors per word.
Finally, the participants’ ability to retrieve phonologically well-formed words was
assessed computing a percentage of phonological errors. This was derived by
dividing the total number of phonological errors (i.e., false starts, phonological and
phonetic paraphasias and neologisms) by the number of units and then multi-
plying this value by 100.

Syntactic encoding was analyzed in terms of complete sentences. An index was
calculated by dividing the number of grammatically complete sentences by the
number of utterances (Saffran, Berndt, & Schwartz, 1989; Thompson, Shapiro, Tait,
Jacobs, & Schneider, 1996). A sentence was considered grammatically complete if all
the arguments required by the verb were inserted correctly in the body of the
sentence and if there were no omissions or substitutions of free or bound morphemes.

As for discourse organization, the macrolinguistic measures included indexes
of cohesion and local and global coherence errors. An index of cohesiveness was
calculated in terms of misuse of cohesive ties, including errors in anaphoric
pronouns, in number and gender agreement between pronouns and nouns, misuse
of function words or semantically related content words. Cohesive errors included
also aposiopesis, at the condition that the subsequent utterance complete the
previously introduced utterance, otherwise a topic shift would occur.

Local coherence measures determine the extent to which each utterance of the
narrative was conceptually related to the previous one. Local coherence errors
included the production of words without a clear referent and topic switching (for
a description and example of local coherence errors please see Appendix A). The
percentage of local coherence errors was calculated by dividing the number of
local coherence errors by the number of utterances and multiplying this value
by 100.

Errors of global coherence included the production of utterances that may be
tangential, conceptually incongruent with the story, propositional repetitions or
simple fillers (Christiansen, 1995) (for a description and examples of global
coherence errors please see Appendix A). The percentage of global coherence
errors was calculated by dividing the number of global coherence errors by the
number of utterances and multiplying this value by 100.

The information content of each narrative was evaluated in terms of number
of thematic units contained in the speech sample and production of lexical
information units. A thematic unit was defined as a main idea or detail in the
story that has been identified in a previous study (Marini, Carlomagno,

Caltagirone, & Nocentini, 2005). The number of thematic units produced by each
subject was considered an index of the participants’ abilities to derive information
from the picture stimuli. The second measure concerned the production of
appropriate lexical information units (LIUs), i.e., those content and function words
that were not only phonologically well-formed but also appropriate from a
grammatical and pragmatic point of view (Marini, Martelli, Gagliardi, Fabbro, &
Borgatti, 2010). Therefore, all those words that were classified as semantic or
verbal paraphasias, fillers, paragrammatic errors or forming tangential or extra-
neous utterances (i.e., utterances that were somehow deviating from the gist of
the story) were excluded from the LIUs’ count. An index of lexical informativeness
was then obtained by dividing the number of LIUs by the number of words. This
ratio (%LIUs) has proved adequate in measuring effectiveness in encoding
information in speech in several neurologically impaired populations and neu-
ropsychiatric conditions (e.g., right brain damaged subjects, Marini et al., 2005;
Marini, 2012; schizophrenic patients, Marini et al., 2008a).

The scoring procedure was performed independently by two raters and then
compared. An example of the narrative analysis is provided in Appendix B.
Acceptable interrater reliability was defined as kZ0.80. The residual differences
were resolved through discussion.

2.3. Statistical analyses

The narrative performance of the two groups of participants was analyzed
performing a two-way ANOVA with repeated measures with group as between-
subject factor and story as within-subject factor for each speech sample on eleven
measures (words; speech rate; mean length of utterance; % phonological errors; %
semantic paraphasias; % complete sentences; % cohesive errors; % local coherence
errors; % global coherence errors; % thematic units, % lexical information units).
The level of statistical significance was set at po0.005 after Bonferroni correction
for multiple comparisons. When significant, the story*group interaction will be
reported.

3. Results

The results will be presented in three separate sections: a
Microlinguistic analysis section, a Macrolinguistic analysis section
and an Informative analysis section.

3.1. Microlinguistic analysis

The mean values for each group on each microlinguistic measure
are reported in Table 2. The two groups produced descriptions with a
comparable number of words ([F(1; 18¼3.979; p¼ .061; partial eta
squared¼ .181]). However, the group of anomic participants talked
with lower speech rate ([F(1; 18¼44.892; p¼ .000; partial eta
squared¼ .714]) and MLU ([F(1; 18¼25.766; p¼ .000; partial eta
squared¼ .589]). As for lexical processing, the group of anomic
participants did not produce more phonological errors ([F(1;
18¼3.968; p¼ .062; partial eta squared¼ .181]) but did produce
more semantic paraphasias ([F(1; 18¼10.188; p¼ .005; partial eta

Table 2
Results of the microlinguistic analysis for the groups of anomic and healthy
control participants.

Microlinguistic
analysis

Anomic HC Level of
significance

Effect size
(partial Z2)

Words 109.5
(40)

77.1
(32.2)

po .061 .181

Speech rate* 51.1
(26.5)

140
(32.5)

p¼ .000 .714

MLU* 4.2 (.8) 7.4 (1.8) p¼ .000 .589
% Phonological

errors
2.4 (3.3) .3 (.4) po .062 .181

% Semantic
paraphasias*

1.4 (1) .3 (.4) po .005 .361

% Complete
sentences*

35.2
(12.7)

57.6
(18.1)

po .005 .362

n Indicate when the group-related difference is significant after Bonferroni
correction for multiple comparisons.
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squared¼ .361]). Furthermore, they also produced fewer utterances
that were scored as syntactically well-formed ([F(1; 18¼10.215;
p¼ .005; partial eta squared¼ .362]). In this case, a significant story
effect was registered (p¼ .001) with significant storyngroup interac-
tion (p¼ .000). A qualitative inspection of the narratives produced by
the two groups showed that the participants with anomia produced
descriptions with lower levels of grammatical completeness in the
two vignettes (i.e., the stories of the quarrel and the flower pot) but
scored normally on this measure in the single picture story (Picnic).
Indeed, this single picture story elicits a list of the elements
embedded in the stimulus rather than a real description of the
portrayed events. In a narrative discourse temporal organization
and agent orientation are present, whereas in a descriptive discourse
actors and actions are simply enumerated with little or sometimes no
connectivity or relationship among them (Olness, 2006).

3.2. Macrolinguistic analysis

The mean values for each group on each macrolinguistic
measure are reported in Table 3 together with data from the
information content analysis. The participants with anomic aphasia
committed more errors of cohesion ([F(1; 18¼143.660; p¼ .000;
partial eta squared¼ .889]) and global coherence ([F(1; 18¼21.471;
p¼ .000; partial eta squared¼ .544]). However, they did not produce
more violations of local coherence ([F(1; 18¼9.610; p¼ .006; partial
eta squared¼ .348]).

3.3. Analysis of informativeness

The mean values for each group on the three measures of
informativeness are reported in Table 3. The group-related differences
were not significant on thematic informativeness ([F(1; 18¼ .522;
p¼ .479; partial eta squared¼ .028]). This suggests that the speech
samples produced by the participants with anomic aphasia contained
the same number of main ideas and details as the narratives from the
healthy controls. However, the proportion of words that were
counted as lexical information units was reduced with respect to
healthy controls ([F(1; 18¼13.058; p¼ .002; partial eta squared¼
.420]) indicating that relevant information was mixed with a number
of unnecessary words, tangential speech or repetitions.

3.4. Correlation among narrative measures

The narrative analyses allowed us to determine the presence of
specific microlinguistic and macrolinguistic disturbances in the
group of participants with anomic aphasia. However, one of the
goals of the present study was to detect potential inter-relations
between the different levels of linguistic processing. Namely, we
focused (1) on the potential impact of altered lexical selection

abilities on grammatical and cohesive processing and (2) on the
microlinguistic or macrolinguistic determinants of reduced lexical
informativeness.

The former issue was explored with a bivariate correlational
analysis focusing on the relationship between speech rate, %
complete sentences and % cohesion errors. This analysis showed
that speech rate was not correlated to the remaining two measures,
whereas % complete sentences and % cohesion errors were strongly
connected (r¼" .745; p¼ .014). The second issue concerned the
reason for the reduced levels of lexical informativeness (% lexical
information units). In order to determine whether such reduction in
communicative efficiency was linked to the production of specific
lexical errors (i.e., % semantic paraphasias) or a defect in global
coherence abilities (i.e., % global coherence errors), these variables
entered a bivariate correlational analysis. The analysis showed that
% lexical information units correlated strongly only with % global
coherence errors (r¼" .900; p¼ .000).

4. Discussion

The present study was designed to explore the interconnections
between lexical difficulties and discourse-level processing in per-
sons with anomic aphasia. All aphasic participants included in the
study were in the chronic phase and had undergone an intensive
rehabilitative program aimed at increasing their lexical skills. How-
ever, when engaged in a narrative discourse production task, they
showed some microlinguistic disturbances (in terms of productivity
and organization of grammatically well-formed sentences) together
with relevant impairments of cohesion and global coherence.
Namely, our analysis showed that their narrative skills were
characterized by three main features: (1) reduced abilities of lexical
retrieval; (2) increased production of global coherence errors; and
(3) reduced amount of lexical informativeness.

They produced descriptions with an adequate amount of
words that, however, were told at a slower pace with respect to
the group of healthy control participants. The lack of correlation
with the production of cohesive errors and the reduced amount of
complete sentences suggests that their lower speech rate was not
merely due to a frequent introduction of pauses. Indeed, it
probably reflected a persisting difficulty in the process of lexical
retrieval. Interestingly, this lexical difficulty did not result in the
production of a high number of semantic errors as merely 1% of
all words were scored as semantic paraphasias. Rather, it led to
frequent interruptions in the flow of speech, mainly occurring
within the boundaries of on-going utterances. These abrupt
interruptions determined not only a significant reduction of the
levels of grammatical completeness but also an increment in the
production of cohesive errors (see also Glosser & Deser, 1990;
Bates, Hamby, & Zurif, 1983). This association was confirmed by
the correlational analysis showing that complete sentences and
cohesion errors were strongly connected. This interpretation is
further supported by the absence of significant group-related
differences in the production of local coherence errors. Therefore,
these interruptions were not followed by topic shifting or by the
introduction of ambiguous referents that would have signaled a
top-down difficulty in coherently linking the concepts portrayed
in the contiguous utterances. It is likely, then, that the high
percentage of cohesive errors found in the narrative descriptions
from the participants with anomia were not deriving from a
conceptual problem but were the epiphenomenon of a problem in
lexical retrieval. This is an interesting demonstration of the
complex interactions occurring among micro- and macrolinguis-
tic processes. It also highlights the importance of the introduction
of multi-level procedures for linguistic analysis when assessing a
patient’s linguistic abilities.

Table 3
Results of the analysis of the macrolinguistic and informative aspects of narrative
production for the groups of anomic and healthy control participants.

Macrolinguistic and
informative analysis

Anomic HC Level of
significance

Effect size
(partial Z2)

% Cohesion errors* 41.7 (10.6) 1.3 (.7) p¼ .000 .889
% Local coherence errors 16.9 (10.7) 5.9 (3.4) po .006 .348
% Global coherence

errors*
28.8 (13.1) 7.9 (5.7) p¼ .000 .544

% Lexical
informativeness*

57.9 (16.7) 80 (9.8) po .002 .420

%Thematic
informativeness

47.9 (16.3) 51.9 (5.8) po .479 .028

n Indicate when the group-related difference is significant after Bonferroni
correction for multiple comparisons.

S. Andreetta et al. / Neuropsychologia ] (]]]]) ]]]–]]]4

Please cite this article as: Andreetta, S., et al. Narrative discourse in anomic aphasia. Neuropsychologia (2012), http://dx.doi.org/
10.1016/j.neuropsychologia.2012.04.003% Global Coherence Errors & % Lexical 

Informativeness (r = -.900; p<.001)

23 Torino 29nov13 A multi-level approach to discourse analysis - 19 dicembre 2013



How about the neural correlates of 
these abilitites?

24 Torino 29nov13 A multi-level approach to discourse analysis - 19 dicembre 2013



Publisher: Thieme; Journal: SSL; Article Type: Review Article 
Journal ISSN: 0734-0478; Article ID Number: SSL00471 

Volume Number: 33; Issue Number: 1 

Page 11 of 13 

grading the cognitive state of patients for the clinician. J Psychiatr Res 1975;12(3):189–198 
PubMed</jrn> 

<bok> 26. Raven JC. Progressive matrices: A perceptual test of intelligence. London: H.K. Lewis; 
1938.</bok> 

<bok> 27. Kertesz A. Western Aphasia Battery. New York: Grune and Stratton; 1982.</bok> 

<bok> 28. Goodglass H, Kaplan E. The Boston Diagnostic Aphasia Examination. Philadelphia, PA: 
Lea & Febiger; 1972.</bok> 

<jrn> 29. Huber W, Gleber J. Linguistic and nonlinguistic processing of narratives in aphasia. Brain 
Lang 1982;16(1):1–18 PubMed</jrn> 

<jrn> 30. Nicholas LE, Brookshire RH. A system for quantifying the informativeness and efficiency 
of the connected speech of adults with aphasia. J Speech Hear Res 1993;36(2):338–350 
PubMed</jrn> 

<jrn> 31. Davis GA, O’Neil-Pirozzi TM, Coon M. Referential cohesion and logical coherence of 
narration after right hemisphere stroke. Brain Lang 1997;56(2):183–210 PubMed</jrn> 

<jrn> 32. Bartels-Tobin LR, Hinckley JJ. Cognition and discourse production in right hemisphere 
disorder. J Neurolinguist 2005;18:461–477</jrn> 

<edb> 33. Cherney LR, Canter GJ. Informational content in the discourse of patients with probable 
Alzheimer’s disease and patients with right brain damage. In: Lemme M ed. Clinical 
aphasiology. Austin, TX: Pro-Ed; 1993: 123–134.</edb> 

<edb> 34. Cherney LR, Halper AS. A conceptual framework for the evaluation and treatment of 
communication problems associated with right hemisphere damage. In: Halper A, Cherney L, 
Burns M eds. Clinical management of right hemisphere dysfunction Gaithersburg, MD: Aspen; 
1996: 21–29.</edb> 

<bok> 35. Tompkins CA. Right hemisphere communication disorders: Theory and management. San 
Diego, CA: Singular; 1995.</bok> 

Table 1 Means (and Standard Deviations) of Demographic and Clinical 
Characteristics of the Groups of Right Hemisphere Damaged (RHD) and 
Healthy Control (HC) Participants 

 RHD HC 

Age 58.9 (12.4) 57.4 (12.4) 

Formal education (years) 10.1 (3.9) 11.8 (4.6) 

Time after injury (months) 14.2 (8.6) – 

Raven 30.1 (4.6) 30.1 (5.8) 

MMSE 28.7 (1.5) 28.2 (1.2) 

Table 2 Detailed Description of Each Participant with RHD 
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RHD 
Participants 

Age Type of Lesion Lesion Site Months Post- 
Onset 

1 77 Ischemic Frontal 15 
2 48 Ischemic Frontal 7 
3 54 Ischemic Fronto-Insular 15 
4 60 Ischemic Fronto-Parietal 6 
5 58 Ischemic Fronto-Parietal 8 
6 39 Ischemic Fronto-Parietal 32 
7 48 Ischemic Temporo-

Parietal 
24 

8 76 Ischemic Temporo-
Occipital 

4 

9 64 Ischemic Parietal 18 
10 64 Ischemic Occipital 9 
11 35 Ischemic Temporo-

Occipital 
9 

12 69 Ischemic Parietal 12 
13 68 Ischemic Parietal 24 
14 56 Ischemic Centrum 

semiovalis 
25 

15 67 Ischemic Caudate 
nucleus 

5 

Table 3 Means (and Standard Deviations) obtained with the Microlinguistic 
Analysis for the Groups of RHD and Healthy Control Participants 
Microlinguistic 
Analysis 

RHD 
 

HC 
 

Level of 
Significance 

Effect Size 
(Partial η2) 

Words 121.9 (64.9) 115.8 (52) P < .751 .004 
Speech Rate 121.4 (26.5) 118.7 (25.6) P < .504 .017 
MLU 5.8 (1.2) 6.3 (2.7) P < .245 .050 
% Phonological 
Selection 

99.4 (1.5) 99 (1.2) P < .130 .083 

% Semantic 
paraphasias 

.6 (1) .3 (.6) P < .063 .122 

% Paragrammatic 
Errors 

.5 (.7) .2 (.5) P < .039 .149 

% Complete Sentences 64.4 (16.1) 71.4 (21.7) P < .061 .124 
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*Indicate when the group-related difference is significant after Bonferroni correction for multiple comparisons. 

Table 4 Means (and Standard Deviations) obtained with the Analysis of the 
Macrolinguistic and Informative Aspects of Narrative Production for the 
Groups of RHD and Healthy Control Participants 
Macrolinguistic 
and Informative 
Analysis 

RHD HC Level of 
Significance 

Effect Size 
(Partial η2) 

% Cohesive 
Errors 

3.5 (2.4) 3 (2.1) p < .325 .036 

% Local 
Coherence Errors 

13 (13.8) 6.8 (6.4) p < .076 .112 

% Global 
Coherence 
Errors* 

22.5 (16.1) 10.2 (9.8) p < .003 .283 

% Lexical 
Informativeness* 

74.3 (17.2) 86.8 (8.7) p < .004 .269 

*Indicate when the group-related difference is significant after Bonferroni correction for multiple comparisons. 

Table 5 Means (and Standard Deviations) obtained with the Analysis of the 
Macrolinguistic and Informative Aspects of Narrative Production for the 
Two Subgroups of Individuals with RHD and the Group of Healthy Control 
Participants (HC) 
 Anterior RHD Posterior RHD HC Level of 

Significance 

%Lexical 
Informativeness 

71 (6.7)* 78.5 (16.6) 86.8 (8.7) χ2 = 10.347; p < 
.006 

%Global 
coherence errors 

28.5 (5.7)* 19 (15.2) 10.2 (9.8) χ2 = 12.303; p < 
.002 

*The asterisk indicates the group with the highest overall ranking on the Kruskal-Wallis Test. 
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Abstract

Language disturbance is one of the main diagnostic features in schizophrenia and abnormalities of brain language areas have
been consistently found in schizophrenic patients. The main aim of this study was to describe the impairment of micro and
macrolinguistic abilities in a group of twenty-nine schizophrenic patients during the phase of illness stability compared to forty-
eight healthy participants matched for age, gender and educational level. Microlinguistic abilities refer to lexical and morpho-
syntactic skills, whereas macrolinguistic abilities relate to pragmatic and discourse level processing. Secondary aims were to detect
the effect of macrolinguistic on microlinguistic ability, and the neuropsychological impairment associated with the linguistic
deficit. The linguistic assessment was performed on story-telling. Three narratives were elicited with the help of a single-picture
stimulus and two cartoon stories with six pictures each. A modified version of the Mental Deterioration Battery was used to assess
selective cognitive performances. A series of t-tests indicated that all the macrolinguistic variables were significantly impaired in
schizophrenic patients in at least one of the three story-tellings. Furthermore, the limited impairment found in microlinguistic
abilities was influenced by macrolinguistic performance. Multivariate stepwise regression analyses suggested that reduced attention
performances and deficit in executive functions were predictors of linguistic impairment. Language production in schizophrenia is
impaired mainly at the macrolinguistic level of processing. It is disordered and filled with irrelevant pieces of information and
derailments. Such erratic discourse may be linked to the inability to use pragmatic rules and to cognitive deficits involving factors
such as attention, action planning, ordering and sequencing.
© 2008 Elsevier B.V. All rights reserved.

Keywords: Schizophrenia; Schizophasia; Language; Discourse analysis

1. Introduction

Language disturbance is one of the main clinical
features in schizophrenia (Andreasen and Grove, 1986;
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 Atrophy of dorsal aspect of 
lIFG (BA 44/45) linked to 
reduced levels of lexical 
informativeness
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Ø Type of study à rTMS 
!

Ø Subjects à 12 healthy native Italian speaking 
participants (5 women, age: mean=21.9; SD= 2.7) 
!

Ø Tasks 
l Phonemic fluency test 
l Picture-stories arrangement 
l Single-picture and cartoon-story description task

Please Get to the Point! A Cortical Correlate of
Linguistic Informativeness

Andrea Marini1,2 and Cosimo Urgesi1,2

Abstract

■ The production of informative messages is an effortful en-
deavor that relies on the interaction between microlinguistic
(i.e., lexical and grammatical) and macrolinguistic (i.e., prag-
matic and discourse) levels of processing. Although the neural
correlates of microlinguistic processing have been extensively
studied, investigation of the ability to organize the macro-
linguistic aspects of message production is scanty. In this article,
we show that repetitive TMS of the dorsal portion of the anterior

left, but not right, inferior frontal gyrus reduces the levels of lexi-
cal informativeness and global coherence of narratives produced
by healthy individuals. Interestingly, levels of productivity and
microlinguistic processing were unaffected by the stimulation.
These results suggest that the dorsal aspect of the anterior left
inferior frontal gyrus is an epicenter of a wider neural network
subserving the selection of contextually appropriate semantic
representations. ■

INTRODUCTION

Human language is a complex cognitive system that
evolved to serve a specific function: the ability to exchange
information in a very efficient way. However, the produc-
tion of informative messages is an effortful endeavor,
which requires the ability to select lexical representations
that are appropriate to a given context and organize them
within a communicative interaction avoiding unnecessary
derailments (Marini, Boewe, Caltagirone, & Carlomagno,
2005; Nicholas & Brookshire, 1993). This ability relies on
the interaction between several levels of representation
(i.e., lexical, syntactic, pragmatic, and discourse ones)
organized along two main dimensions (Marini, Andreetta,
del Tin, & Carlomagno, 2011; Glosser & Deser, 1990). A
microlinguistic dimension organizes phonemes into mor-
phological strings and words (lexical processing) and
determines the syntactic context required by each word
for the generation of well-formed sentences (syntactic
processing). A macrolinguistic dimension selects the con-
textually appropriate meaning of a word or a sentence
(pragmatic processing) and connects utterances by means
of cohesive and coherent ties to formulate the gist of a
story or the main theme of a discourse, that is, its mental
model (discourse processing).
In the past 20 years, a growing number of studies focus-

ing on language processing unveiled the existence of an
articulated cognitive architecture implemented in an ex-
tensive array of neural networks (Indefrey, 2011; Indefrey
& Levelt, 2004). Although the neural correlates of lexical

and grammatical processing have been extensively investi-
gated (Vigneau et al., 2006), those underlying macro-
linguistic (i.e., pragmatic and discourse level) processes
have been much less explored. In particular, we are aware
of only one study that explicitly assessed the neural cor-
relates of the ability to select pragmatically adequate words
from the mental lexicon (Spalletta et al., 2010). The
authors found that, in a group of persons with schizo-
phrenia, the production of lexical information units (LIUs;
i.e., those words that had been appropriately selected and
used from a phonological, grammatical, pragmatic, and
textual point of view) significantly correlated with volume
changes in the dorsal aspect of the left inferior frontal
gyrus (lIFG). Even if this study provided only correlational
evidence on the association between brain volume change
in the lIFG and the ability to retrieve appropriate words in
patients with mental disorders, this result is particularly
interesting. Indeed, it suggests that this part of the lIFG
may play a major role in a wider network for the controlled
selection of contextually adequate words from the mental
lexicon. Interestingly, in a single case study by Schwartz
and Hodgson (2002), a patient with moderately severe
transcortical motor aphasia due to hemorrhagic infarction
of the left dorsolateral frontal cortex showed better word
retrieval on standard naming tests than it was in her im-
poverished connected speech. Notably, neuroimaging
evidence has implicated the lIFG in several language func-
tions. Indeed, in two seminal papers, Blank et al. (Blank,
Bird, Tukheimer, & Wise, 2003; Blank, Scott, Murphy,
Warburton,&Wise, 2002) have explored connected speech
production in both healthy individuals and patients with
brain lesions. Namely, in a study focusing on healthy
participants, Blank et al. (2002) identified in the lIFG an

1University of Udine, Italy, 2IRCCS “E. Medea: Associazione La
Nostra Famiglia,” San Vito al Tagliamento (Pn), Italy
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rehabilitation?
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Ø Type of study à Behavioural treatment,  
Transcranial anodic Direct Current Stimulation 
(tDCS)

Ø Subjects à 8 non-fluent chronic aphasics with 
ischemic lesion affecting the left hemisphere

Ø Type of therapy à conversational therapy 
treatment
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tDCS over the left inferior frontal cortex improves speech
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In this study, we investigated the combined effect of transcranial direct current stimulation
(tDCS) and an intensive Conversational therapy treatment on discourse skills in 12 persons
with chronic aphasia. Six short video clips depicting everyday life contexts were prepared.
Three videoclips were used to elicit spontaneous conversation during treatment. The
remaining three were presented only before and after the therapy. Participants were
prompted to talk about the contents of each videoclip while stimulated with tDCS (20 min
1 mA) over the left hemisphere in three conditions: anodic tDCS over the Broca’s area,
anodic tDCS over the Wernicke’s area, and a sham condition. Each experimental condition
was performed for 10 consecutive daily sessions with 14 days of intersession interval.
After stimulation over Broca’s area, the participants produced more Content Units, verbs
and sentences than in the remaining two conditions. Importantly, this improvement was
still detectable 1 month after the end of treatment and its effects were generalized also
to the three videoclips that had been administered at the beginning and at the end of the
therapy sessions. In conclusion, anodic tDCS applied over the left Broca’s area together
with an intensive “Conversational Therapy” treatment improves informative speech in
persons with chronic aphasia. We believe that positive tDCS effects may be further
extended to other language domains, such as the recovery of speech production.

Keywords: tDCS, speech production, aphasia recovery, stroke, language rehabilitation

INTRODUCTION
Failure to spontaneously produce fluent and informative speech
is the most persistent disabling consequence after stroke, par-
ticularly in persons with aphasia with left anterior hemispheric
lesions (SPREAD, 2012). Traditional linguistic-based therapies
have proved reasonably effective (Jensen, 2000; Kemmerer and
Tranel, 2000; Raymer and Ellsworth, 2002; Wambaugh et al.,
2002; Marangolo, 2012). However, in many cases a severe reduc-
tion of the ability to produce informative speech does persist
(Basso, 2010; Marangolo, 2010; Andreetta et al., 2012). For this
reason, several efforts have been devoted to the development of
new approaches aimed at enhancing the use of language in daily-
life communicative situations (e.g., Ulatowska et al., 1983; Saffran
et al., 1989; Glosser and Deser, 1990; Nicholas and Brookshire,
1993). Among these, “Conversational therapy” is probably one of
the most used (Holland, 1991; Lai, 1993; Basso, 2010; Marini and
Carlomagno, 2004; Vigorelli, 2007; Marangolo, 2010; Wilkinson
and Wielaert, 2012). Within the conversational therapy approach
the therapist and the person with aphasia are engaged in a natu-
ral conversation and the latter is encouraged to use all of his/her
communicative means to convey informative speech (Grice, 1975;
Basso, 2010; Marangolo, 2010).

Parallel to this growing interest in the way language is pro-
cessed in daily communicative interactions, the traditional views
of how to assess language deficits in persons with aphasia have

been challenged. Several studies have shown that traditional stan-
dardized aphasia tests may not be sensitive enough to adequately
assess linguistic deficits and recovery patterns in persons with
aphasia (Larfeuil and Le Dorze, 1997). As a result, both func-
tional and structural methods for the analysis of connected lan-
guage samples from people with aphasia have been proposed (see
Armstrong, 2000; Prins and Bastiaanse, 2004; Marini et al., 2011).
One procedure for quantifying information content was origi-
nally developed by Yorkston and Beukelman (1980). They admin-
istered the Cookie Theft Picture description task (Goodglass and
Kaplan, 1972) to a group of participants with aphasia. The lev-
els of informativeness of these language samples were quantified
in terms of Content Units (C-Units), clusters of elements and/or
isolated phrases not always accompanied by a verb, but with high
communicative value (Loban, 1966).

Over the last few years, converging evidence has suggested
the usefulness of therapies associating intensive language treat-
ment with brain stimulation. Indeed, persons with aphasia exhibit
greater recovery of lexical-retrieval deficits when the language
treatment is coupled with repeated transcranial magnetic stim-
ulation (rTMS; Naeser et al., 2005, 2010, 2011; Martin et al.,
2009; Cotelli et al., 2011) or transcranial direct current stimu-
lation (tDCS; Baker et al., 2010; Fiori et al., 2011; Fridriksson
et al., 2011; Kang et al., 2011; Marangolo et al., 2013; see Elsner
et al., 2013 and Monti et al., 2013 for reviews). However, these
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Present and future directions …
Ø An analysis of genetic and environmental factors affecting 

language development in typically developing children and 
children with Specific Language Impairment 

Ø Neuroimaging & Electrophysiologic studies 

Ø Awake neurosurgery 

Ø BVL_4-12 

Ø But this is another story …
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a b s t r a c t

In this paper we argue that a “hidden link” correlates discourse
processing and spatial navigation. Specifically, we argue that two
navigational systems (planning the route and landmark knowl-
edge) can be profitably used to account for the analysis of the
coherence of the flow of discourse. Consistent with this hypoth-
esis, some brain regions activated by spatial navigation tasks are
strikingly overlapping with the regions involved in discourse
processing. Moreover, brain damaged people have severe deficits
at the level of discourse processing that can be interpreted in
terms of an impaired navigational capacity to orient themselves in
the flow of discourse.

! 2012 Elsevier Ltd. All rights reserved.

1. General framework

In this paper, we will focus on the interconnections between discourse processing and spatial
navigation under the assumption that the construction of the “flowof discourse” resembles that of route
planning which requires continuous readjustments so to maintain the right direction toward a desti-
nation. Namely, we will consider two processes involved in route maintenance, i.e., goal planning and
landmarks use. The former relies on executive functions. The latter involves the construction of mental
scenes to be used as cognitive maps (i.e., representations of space and spatial relationships between
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a b s t r a c t

In this paper we argue that a “hidden link” correlates discourse
processing and spatial navigation. Specifically, we argue that two
navigational systems (planning the route and landmark knowl-
edge) can be profitably used to account for the analysis of the
coherence of the flow of discourse. Consistent with this hypoth-
esis, some brain regions activated by spatial navigation tasks are
strikingly overlapping with the regions involved in discourse
processing. Moreover, brain damaged people have severe deficits
at the level of discourse processing that can be interpreted in
terms of an impaired navigational capacity to orient themselves in
the flow of discourse.

! 2012 Elsevier Ltd. All rights reserved.

1. General framework

In this paper, we will focus on the interconnections between discourse processing and spatial
navigation under the assumption that the construction of the “flowof discourse” resembles that of route
planning which requires continuous readjustments so to maintain the right direction toward a desti-
nation. Namely, we will consider two processes involved in route maintenance, i.e., goal planning and
landmarks use. The former relies on executive functions. The latter involves the construction of mental
scenes to be used as cognitive maps (i.e., representations of space and spatial relationships between
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