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a b s t r a c t

We report the case study of a patient JB with the frontal variant of frontotemporal demen-

tia (fv-FTD), who was disproportionately impaired in naming and comprehending verbs in

comparison with nouns. We examined to what extent the patient’s verb disproportionate

deficit was dependent on the type of stimuli used to assess verb processing, that is, static

depictions of actions, videotaped actions, or verbal stimuli. We found that the verb dispro-

portionate deficit JB presented when her naming or comprehension was assessed from

static depictions of actions (i.e., photographs) disappeared when naming or comprehen-

sion was assessed from videotaped actions or verbal stimuli. These results indicated that

JB did not present disproportionate difficulties with verb processing per se (i.e., with retriev-

ing the lexical and semantic features of verbs). Instead, the seemingly disproportionate

verb deficit found in JB – and possibly also in other previously reported patients with exec-

utive resource limitation – was likely due to the picture stimuli used to probe verb versus

noun naming and comprehension not being equal in executive resource demands. The

finding of this study thus underscores the need of considering carefully the specific effects

of task and type of stimuli in the patients’ performance with action pictures before making

theoretical claims about the noun versus verb or object versus action lexical and semantic

representation in the brain.

ª 2007 Elsevier Masson Srl. All rights reserved.

1. Introduction

The production and comprehension of words from different

grammatical classes such as nouns and verbs may be differen-

tially impaired in patients with focal brain lesion or degener-

ative brain disease. Numerous studies have described

aphasic patients showing either a disproportionate impair-

ment in producing verbs in comparison to nouns or the oppo-

site pattern, a disproportionate impairment in producing

nouns. These reports of double dissociations between noun

and verb naming are a fruitful source of evidence for the issue

of how lexical knowledge and, in particular, grammatical

word class is represented in the human brain (see for recent

review and discussion, Shapiro and Caramazza, 2003).

Whether the grammatical class specific deficits described

in patients with Dementia of Alzheimer’s type (DAT) or Fronto-

temporal Dementia (FTD) have empirical relevance for theories

of lexical knowledge representation is less clear. Although
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some DAT individuals were reported who named verbs better

than nouns (Parris and Weekes, 2001; Robinson et al., 1999),

the pattern commonly observed in group studies of DAT or

FTD patients was a disproportionately impaired performance

with verbs in comparison to nouns (e.g., Bak et al., 2001; Cappa

et al., 1998; Hillis et al., 2002; Rhee et al., 2001; Robinson et al.,

1996; Silveri et al., 2003; White-Devine et al., 1996). This pat-

tern has been accounted for by reference to the semantic or

linguistic disorders which are part of these pathologies.

Thus, verbs would be more vulnerable than nouns to the deg-

radation of semantic memory which is typically found in DAT

(Hodges et al., 1992) because of the semantic features and re-

lations composing the verb meanings being more sparse and

less redundant (Robinson et al., 1996; White-Devine et al.,

1996). In FTD patients, the disproportionate verb naming def-

icit would be caused by impaired processing of the morpho-

syntactic features of verbs (Bak et al., 2001; Cappa et al.,

1998) in the context of morphosyntactic difficulties due to

frontal cortical involvement (Snowden et al., 1996).

However, the findings of the more recent studies by Rhee

et al. (2001) and Silveri et al. (2003) invite one to consider in

a different light the reports of verb disproportionate deficits

in demented patients. Both Rhee et al. and Silveri et al.’s stud-

ies provided evidence for a significant correlation between

a disproportionate deficit in verb naming (Silveri et al., 2003)

or verb comprehension (Rhee et al., 2001) and executive re-

source limitation in DAT and FTD patients. In both patients

with DAT and the frontal variant of frontotemporal dementia

(fv-FTD), performance in verb naming significantly correlated

with performance in the Stroop Test and Backward Digit Span

(Silveri et al., 2003). Relatively worse performance with verbs

than nouns in word–picture matching significantly correlated

with performance in Stroop, category naming fluency, and

Trails B tests in FTD patients (Rhee et al., 2001). Such correla-

tion especially showed up in patients with fv-FTD, who pre-

sented the greatest discrepancy in performance between

verb and noun comprehension and the more severe limitation

of executive resources (Rhee et al., 2001). These findings thus

suggest that verb processing may demand more executive

resources than noun processing. Given the reduction of exec-

utive efficiency which is commonly part of dementia syn-

dromes, it is thus likely that executive resource limitation

contributes to the disproportionate verb deficits found in de-

mentia patients, or even could be, in some cases, the mere un-

derlying cause of such disproportionate deficit.

In which way could executive resource limitation impair

the comprehension and naming of verbs more than nouns?

Rhee et al. (2001) and Silveri et al. (2003) suggested that verb

comprehension and naming may be more dependent on exec-

utive resources than noun because verb processing requires

one to access and manipulate a more elaborate set of seman-

tic and linguistic informations. Thus, executive resources

such as working memory, planning, selective attention, and

inhibitory control would be crucial to coordinate the correct

use of all aspects of a verb representation, that is, its gram-

matical and thematic features further to its semantic features.

However, the evidence in Rhee et al. and Silveri et al.’s

studies is ambiguous as to the processing level or mechanism

that could be affected by the limitation of executive resources.

In these studies, noun and verb naming and comprehension

were assessed exclusively with tasks involving pictures of ob-

jects (for nouns) and static pictures of actions (for verbs). Thus,

in Rhee et al.’s study, the results were based on a single com-

prehension task, a word–picture verification task, in which the

patients were asked to tell whether the word (a noun or a verb)

written beneath a picture (depicting an object or an action)

was the correct one for that picture. Silveri et al. assessed

nouns and verbs in DAT and FTD patients with two tasks,

a picture naming and a two-choice word–picture matching

task, but both involved objects and actions depicted as line-

drawn figures. In both studies, no attempt was made to con-

trol for the relative processing difficulty of drawings of actions

compared to drawings of objects (although we admit that such

a control might be unfeasible).

Yet there are a number of factors that are likely to make

drawings of actions more difficult to process than drawings

of objects. First, drawings of actions are likely to have higher

perceptual complexity than drawings of objects. Second, the

task of recognizing drawings of actions is probably less fre-

quently performed in everyday settings than recognizing

drawings of objects. Third, in drawings of actions, crucial in-

formation for the recognition of the action, like the temporal

and movement features of the action, is lacking (Fung et al.,

2001). While the factor of visual complexity is expected to af-

fect mainly the performance of patients with visuoperceptual

impairment, the factors of task familiarity and stimulus infor-

mativeness are likely to have significant effects on the perfor-

mance of patients with reduced executive resources like the

patients in Rhee et al. and Silveri et al.’s studies. Dealing

with novel stimuli and/or tasks (Norman and Shallice, 1986)

and recovering lacking information both should engage non-

routine, controlled processing mechanisms demanding of

executive resources.

Therefore, the issue is raised whether the processing level

that is sensitive to the amount of executive resources avail-

able is the lexical–semantic level, as proposed by Rhee et al.

and Silveri et al., or rather the pre-semantic processing mech-

anisms involved in recognizing objects and actions from

(static) drawn depictions of them. In other words, is it verb pro-

cessing per se that is more demanding of executive resources

than noun processing or, instead, the recognition of actions

from static depictions compared to the recognition of objects

from pictures?

The purpose of this single case study was to clarify the role

of stimuli such as static depictions of actions in the dispropor-

tionate verb deficit presented by an fv-FTD patient (JB) in a pic-

ture naming and a word–picture verification task. In that

perspective, JB’s verb and noun processing was further

assessed with tasks not involving picture stimuli as well as

in a naming task eliciting verbs from videotaped actions in-

stead of static pictures of actions.

2. Case report

JB, a right-handed woman with 8 years of formal education,

was 75 years old in November 2003, when this study started.

The diagnosis of FTD was established in May 2002. At that

time, the patient’s spouse took her to the hospital for exami-

nation where he reported she claimed he was not her

c o r t e x 4 4 ( 2 0 0 8 ) 8 3 4 – 8 4 7 835



Author's personal copy

husband, he was a double (Capgras delusion; Ellis and Lewis,

2001). The neuropsychological examination (see Table 1)

revealed a dysexecutive syndrome without memory, praxic,

or language impairment (MMSE¼ 28/30) and the CT-scan

showed a significant atrophy of the temporal and posterior

frontal regions. In October 2002, MRI confirmed a significant

atrophy of the temporal and posterior frontal regions, more

marked in the left than the right hemisphere (see Fig. 1). Be-

tween October 2002 and November 2003, the patient’s condi-

tion evolved towards marked word-finding difficulties in

spontaneous speech, temporal disorientation, attentional def-

icits, and behavioural disorders such as apathy, distractibility,

mood swings, and stereotypical behaviours. JB did not partic-

ipate in the housework any more, was not any more able to

wash and dress herself, to go shopping, to prepare a meal, or

to use money.

In November 2003, the neuropsychological examination

(see Table 1) revealed a deterioration of JB’s cognitive status

(MMSE¼ 20/30). Her short- and long-term recognition mem-

ory was within the normal range, but her performance in

long-term recall memory was at floor. Her performance on

the Rey Figure was poor and, at the Clock Test, her spontane-

ous drawing showed perseverations, lack of planning, and

misses of the hands of the clock. Part A of the Trail Making

Test showed slow performance and Part B had to be interrup-

ted due to JB’s difficulty to alternate a letter and a number as

well as the frequent need to remind her the task instructions.

Category and letter naming fluency were severely impaired.

On the whole, these tests showed cognitive slowing and im-

pairments in planning, flexibility, and attention.

Extensive language screening essentially revealed severe

word-finding difficulties in spontaneous and narrative speech.

However, object picture naming and word-to-picture matching

(LEXIS; de Partz et al., 2001) were within the normal range: JB

scored 57/64 (89%) at the picture naming task and 63/64 (98%)

at the word-to-picture matching task (controls’ mean score in

naming: 57.9/64, 90%; in matching: 60.7/64, 95%). Repetition of

syllables, words, and sentences was preserved, except for one

complex sentence. Reading aloud pseudowords, regular words,

and irregular words as well as writing words and sentences on

dictation were also spared. Comprehension of spoken senten-

ces as assessed by the Token Test (de Renzi and Vignolo, 1962)

was within the normal range but was impaired for passive re-

versible sentences in a sentence-to-picture matching task.

In sum, the neuropsychological and language examination

carried out in November 2003 essentially revealed severe

word-finding difficulties in spontaneous speech, impaired

verbal long-term memory and executive deficits. An MRI

scan performed in May 2004 confirmed the bilateral fronto-

temporal lobe atrophy (see Fig. 1).

3. Experimental investigations: general
method

The experimental investigations were carried out from No-

vember 2003 to June 2004 in several sessions of 60–90 min. Ev-

ery task presented to JB was presented to a sample of control

subjects, which was different across the tasks, and consti-

tuted from a pool of 43 subjects as closely matched as possible

to the patient for age (mean age¼ 72.3) and education (mean

number of years¼ 10.7). Depending on the task, the control

sample included 5–11 subjects.

Crawford and Howell’s (1998) modified t-test was used for

testing whether the patient’s performance for nouns and

verbs was significantly impaired in comparison to the control

group’s performance (test for the presence of a deficit) and

Crawford and Garthwaite’s (2005) Revised Standardized Dif-

ference Test (RSDT) was applied for testing whether the

discrepancy between nouns and verbs in the patient’s perfor-

mance was significantly different from the noun/verb discrep-

ancy observed in the performance of the control group (test

for the presence of a dissociation).

These statistical methods have been recently developed by

Crawford and colleagues for the statistical analysis of single

case data in neuropsychology. The modified t-test allows us

to compare a single test score obtained from an individual

with a control sample that has a small N. It overcomes the dis-

advantage of the standard z-score method, which exaggerates

the rarity/abnormality of an individual’s score and inflates the

Type I error rate, by treating the statistics of the control sam-

ple as statistics rather than as population parameters and us-

ing the t-distribution (with n� 1 degrees of freedom) rather

than the standard normal distribution. Essentially, this

method is a modified independent samples’ t-test in which

the individual is treated as a sample of M¼ 1. The RSDT, which

is in essence a modified paired samples’ t-test, is a stringent

test for the presence of a dissociation. It compares the differ-

ence between two tasks observed for a patient with the distri-

bution of differences in the control sample. The scores on the

two tasks are standardised, that is, the individual’s perfor-

mance on tasks X and Y is expressed as z scores based on

the mean and SDs of the control sample. This t-test overcomes

the difficulties linked to the widely used within-patient data

analysis based on the chi-square test. First, the assumption

of independence, required for a chi-square test, is violated in

these circumstances. Second, and more importantly, it was

found that the within-subject approach yielded numerous

false positive indications of a dissociation in patients who

exhibited differences between the number of living and non-

living items named (Laws et al., 2005); the opposite pattern

was also found, that is, patients whose chi-square results

were not significant showed strong evidence of a dissociation

when their naming was referenced to control performance.

Finally, it is worth noting that Monte Carlo simulation

showed that the Type I error rate was kept minimal with

Crawford and Howell’s (1998) modified t-test even in the face

of extreme skewness and leptokurtosis (ceiling performance)

in the control distribution (Crawford et al., 2006). Crawford

and Garthwaite’s RSDT, which tests for the presence of a dis-

sociation, was also found to limit Type I error rate even in the

face of extreme skewness (Crawford and Garthwaite, 2005).

4. Assessing noun and verb naming and
comprehension with picture stimuli

In order to assess JB’s noun and verb naming and comprehen-

sion, a picture naming task and two word comprehension tasks,

i.e., a word–picture verification task and a multiple-choice
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Table 1 – JB’s results at the neuropsychological exams performed in May 2002 and November 2003

JB Control subjects

May 2002 November 2003

Digit Span

Forward 5 5 5.67 (1.11)

Backward 4 4 4.07 (1.11)

Door Test (Baddeley et al., 1994)

Part A 9/12 (p. 10–25) 11/12 (p. 75)

Part B Interrupted 1/12 (p. 1)

Total: 12/24 (p.10)

RL/RI-16 (Van der Linden et al., 2004)

Immediate recall 15/16 13/16 15.3 (.80)

Free recall 1 3/16 2/16 7.68 (2.18)

Cued recall 1 9/16 9/16

Total recall 1 12/16 11/16

Free recall 2 8/16 1/16 8.95 (2.27)

Cued recall 2 8/16 11/16

Total recall 2 16/16 12/16

Free recall 3 7/16 1/16 10.13 (2.23)

Cued recall 3 9/16 10/16

Total recall 3 16/16 11/16

Delayed recall 9/16 0/16 10.35 (2.20)

Cued delayed recall 7/16 10/16

Recognition 15/16 (p. 5–25) 16/16 (p. 25–100)

Picture naming (LEXIS) 57/64 51/64 57.9 (4.97)

Word-to-picture matching (LEXIS) n.a. 63/64 60.7 (1.49)

Attention: ‘‘Trois matrices’’ 43/60 35/60 41.59 (9.61)

Attention: code (Wechsler, 1989) 49 (s.n. 11) 22 (s.n. 8)

Clock Test

Order 2/10

Copy 9/10

Stroop Test n.a.

Naming

Time 101 sec 71.87 (13.81)

Self-corrected errors 2 1.03 (1.22)

Uncorrected errors 1

Reading

Time 68 sec 49.53 (11.7)

Interference

Time 328 sec 150.37 (39)

Self-corrected errors 6 3.79 (4.9)

Uncorrected errors 3

Trail Making Test

Part A 43 sec 121 sec 83.06 (34.35)

Time Interrupted after 295 sec Interrupted after 350 sec 157.65 (56.61)

Errors 3

Part B n.a. n.a.

Category fluency n.a.

Animals 5 26.5 (6.30)

Fruit 2 17.12 (5.11)

Letter fluency ‘‘R’’ n.a. 2 17.25 (5.20)

Token Test (de Renzi and Vignolo, 1962) n.a. 30/36 31.31 (3.48)

Non-verbal reasoning: PM 38 29 (p. 75) n.a.

Rey Figure (Rey, 1959) n.a.

Copy

Time 7 min (p. 10)

Accuracy 30.5/36 (p. 10–25)

n.a.¼ not administered, s.n. = standard note.
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word-to-picture matching task, were prepared with colour

photographs and the same set of items.

4.1. Material

One-hundred and eight items were selected. Half of them (54)

were nouns from various semantic categories (animals,

vegetables, body parts, food, tools and other artefacts) and

the other half were verbs denoting various kinds of actions

(motion, interactions between two human beings, transitive

actions with or without an instrument, actions performed by

an animal, and events including objects only). The 54 nouns

and 54 verbs were matched for objective and subjective

word frequencies and concept familiarity (see Table 2).

A colour photograph was selected for representing each

object and action with no or a minimal context. Most of the

photographs for actions were drawn from Fiez and Tranel

(1997). For both the comprehension tasks (word–picture verifi-

cation and word-to-picture matching), three additional photo-

graphs per item were selected as foils: one corresponding to

a ‘‘close’’ semantic coordinate of the item, one to a ‘‘far’’ coor-

dinate of the item, and one that was not semantically related

to the item. For example, for the item vélo (bike), the photo-

graphs of a scooter and of a train were selected as the ‘‘close’’

and ‘‘far’’ semantic foil, respectively, and the photograph of

an apple was selected as the unrelated foil. For the item étern-

uer (sneezing), the ‘‘close’’ semantic foil was a photograph of

somebody blowing her nose, the ‘‘far’’ semantic foil, a photo-

graph of someone washing herself, and the unrelated foil was

a photograph of someone eating.

Because the closer a foil is to the target the more difficult it

should be to reject it, we checked the semantic relatedness be-

tween targets and foils in both grammatical classes. A group

of 26 subjects (age¼ 25–60) were presented with the 324

target-foil pairs as written words and asked to rate on a five-

point scale how semantically related was each pair of words

(1¼ very low relatedness, 5¼ very high relatedness). The

semantic relatedness between the targets and the ‘‘close’’

semantic foils, and between the targets and the ‘‘far’’ seman-

tic foils, both turned out to be rated lower for verbs than nouns

(see Table 3) which, if anything, should make the verb foils

easier to reject than the noun foils and, hence, the compre-

hension tasks easier for verbs than nouns.

4.2. Procedure

In the picture naming task, JB was asked to provide the spoken

and, in another session, the written name of the object or

Fig. 1 – MRI images of JB in October 2002 (top) and May 2004

(bottom).

Table 2 – Objective word frequency, subjective word
frequency, and concept familiarity for the 54 nouns and
54 verbs of the naming and comprehension tasks with
colour photographs

Nouns Verbs t-Tests

Objective frequencya 23.93 33.04 t (106)¼�1.45, p¼ .14

Subjective frequencyb 3.09 3.02 t (106)¼ .41, p¼ .64

Concept familiarityc 3.25 3.08 t (106)¼ .29, p¼ .25

a Printed frequency per 100 million occurrences (Content et al.,

1990).

b Rated on a five-point scale (1¼ low frequency, 5¼high fre-

quency) by 25 subjects for half of the items and 29 subjects for

the second half (mean age of the 54 subjects¼ 66, SD¼ 8.9).

c Rated on a five-point scale (1¼ low familiarity, 5¼ high familiar-

ity) by 27 subjects for half of the items and 26 subjects for the sec-

ond half (mean age of the 53 subjects¼ 67, SD¼ 9.7).
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action depicted in the 108 photographs. At every noun trial,

the examiner prompted the patient’s response with the ques-

tion ‘‘What is this?’’ and at every verb trial, with the question

‘‘What is s/he doing?’’ or ‘‘What is happening?’’ (depending on

the actions/events including an animate agent or not). Presen-

tation of the verb and noun trials was alternated in an ABBA

design applied through four sessions. JB was presented the

spoken picture naming task three times, with a period of 4

months between the first and the second presentation and 2

months between the second and the third (that is, in Novem-

ber 2003, March 2004, and May 2004).

In the word–picture verification task, each item was pre-

sented as a spoken or written word, once with the correct pho-

tograph, once with the ‘‘close’’ semantic foil, once with the

‘‘far’’ semantic foil, and once with the unrelated foil. The pa-

tient was asked to tell whether the word was the correct

name for the object or the action depicted in the photograph.

An item was scored as correct when the patient both accepted

the correct picture and rejected the three foils. Thus the

chance level for percentage of correct responses in this task

was 6.25% (1/2� 1/2� 1/2� 1/2¼ 1/16). The spoken and the

written version of the task were presented in several sessions

and the verb and noun items were alternated with an ABBA

design. The spoken word–picture verification task was pre-

sented twice with a period of 6 months separating the first

from the second presentation (that is, in November 2003 and

May 2004).

In the word-to-picture matching task, the same photo-

graphs (targets and foils) used in the word–picture verification

task were arranged so as to measure word comprehension

with a multiple-choice task. In this case, the patient was pre-

sented with a spoken word and four pictures simultaneously:

the picture corresponding to the spoken word, the ‘‘close’’

semantic foil, the ‘‘far’’ semantic foil, and the unrelated foil

(for a given item, the three foils were the same as the ones pre-

sented one at a time in the word–picture verification task). She

was asked to point out the picture that corresponded to the

spoken word. As the patient had to point out one picture

among an array of four, the chance level for percentage of cor-

rect performance was here 25% (1/4). The noun and verb items

were presented again within an ABBA paradigm. JB was pre-

sented this task once, in May 2004.

4.3. Control samples

The picture naming task was presented to 11 control subjects

(mean age¼ 72.2, mean number of years of education¼ 13.8).

Among them, 10 subjects also performed the word–picture

verification task (mean age¼ 70.2, mean number of years of

education¼ 12.8). The word-to-picture matching task was pre-

sented to a different sample of 5 subjects (mean age¼ 68.8,

mean number of years of education¼ 9).

4.4. Results

JB’s and the controls’ results in the various tasks, output mo-

dalities, and presentations are displayed in Fig. 2. Averaged

across the various modalities and presentations of the picture

naming task, JB’s scores were 76% (41/54) for the nouns and

41% (22/54) for the verbs, while the controls’ mean scores

were 97% (52.4/54, SD¼ .28) and 93% (50.1/54, SD¼ .49), respec-

tively, for nouns and verbs. The data analyses indicated that

JB’s naming performance was significantly impaired, in com-

parison to the controls’, for both nouns and verbs, in both spo-

ken and written naming, and across the three presentations

[Crawford and Howell’s (1998) modified t-test: �72.47< t

(10)<�18.33, all p< .0001]. However, a test on the standard-

ized difference between nouns and verbs, which compared

the difference between verbs and nouns observed for JB with

the distribution of differences in the controls, showed that

JB’s naming performance was significantly more impaired

for verbs than nouns, in both spoken and written naming

and at the three presentations [Crawford and Garthwaite’s

(2005) RSDT: 5.81< t (10)< 13.59, .0001< p< .005]. At the three

Table 3 – Mean semantic relatedness between the targets
and the close and far semantic foils in the word–picture
verification and the word–picture matching task

Nouns Verbs t-Tests

Close semantic foil 4.12 3.47 t (106)¼ 5.61, p< .001

Far semantic foil 2.96 2.35 t (106)¼ 5.39, p< .001

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Nouns (JB)
Verbs (JB)

Max
Mean
Min

Task 1: Spoken picture naming
Task 2: Written picture naming
Task 3: Spoken word-picture verification
Task 4: Written word-picture verification
Task 5: Word-to-picture matching

Task 1 Task 3

Nov 2003 Mar 2004 May 2004

Task 1 Task 1Task 2 Task 3 Task 4 Task 5

Controls

Fig. 2 – JB’s and controls’ percentage of correct responses for nouns and verbs in the picture naming, word–picture

verification and word-to-picture matching tasks.
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presentations, JB’s naming errors consisted mainly in seman-

tic errors, circumlocutions, and non-responses, for both verbs

and nouns. There was no error consisting in producing a noun

when a verb was required neither the reverse. Moreover, in

circumlocutions, it was evident that JB tried to describe an ac-

tion when presented with an action photograph and an object

when presented with an object photograph.

In the word–picture verification task, the same pattern of

results was obtained as in the picture naming task. JB’s scores

averaged across the spoken and written modalities and across

both presentations were 57% (31/54) for nouns and 33% (18/54)

for verbs. The controls’ mean scores were 95% (51.1/54,

SD¼ .43) and 93% (50.3/54, SD¼ .45) for nouns and verbs, re-

spectively. The data analyses indicated that JB’s performance

was significantly impaired, in comparison to the controls’,

for both nouns and verbs, in both the spoken and written

modalities, and at both presentations [modified t-test:

�72.68< t (9)<�37.92, all p< .0001] but a test on the standard-

ized difference between nouns and verbs indicated that, in

comparison to the controls’, JB’s word comprehension was

significantly more impaired for verbs than nouns, both for

spoken and written words and at both presentations [RSDT:

13.67< t (9)< 20.68, all p< .0001]. It is worth noting that,

even if JB’s performance in this task was very poor compared

to the controls, a non-parametric binomial test indicated that

her performance was significantly above the chance level

( p< .0001). That her responses were not random was indi-

cated also by her errors only rarely consisting in accepting

the unrelated foil (5.4% of the errors for nouns and 12.6% of

the errors for verbs).

The results from the word-to-picture matching task

showed a very different pattern. In this task, JB’s accuracy

was high for both nouns and verbs: she scored 94% (51/54)

and 93% (50/54) while the controls scored 99% (53.2/54,

SD¼ 1.30) and 97% (52.6/54, SD¼ 1.34), respectively, for nouns

and verbs. The data analyses revealed that JB’s performance

was not significantly impaired in comparison with controls,

either for nouns [modified t-test: t (4)¼�1.54, p¼ .1] or verbs

[modified t-test: t (4)¼�1.77, p¼ .07]. The test on the standard-

ized difference between nouns and verbs indicated that the

discrepancy between nouns and verbs was far from reaching

significance [RSDT: t (4)< 1].

4.5. Discussion

The results of this first set of experiments showed that JB was

disproportionately impaired in naming and comprehending

verbs in comparison with nouns in a picture naming and

a word–picture verification task.1 This pattern of performance

closely parallels the pattern reported by Cappa et al. (1998),

Rhee et al. (2001), and Silveri et al. (2003) in groups of FTD pa-

tients examined with tasks very similar to those used here.

Thus, the group of 10 FTD patients in Cappa et al.’s study

and of 17 fv-FTD patients in Silveri et al.’s both showed

significantly poorer performance for verbs than nouns in a pic-

ture naming task. Rhee et al., who examined a group of 21 pa-

tients with FTD, found that they were significantly more

impaired with verbs than nouns in a word–picture verification

task. Interestingly, Silveri et al. presented to their patients

a two-choice word-to-picture matching task in addition to

the naming task but, contrary to the results obtained in nam-

ing, found no reliable difference between nouns and verbs in

the matching task. This was just the pattern observed in JB,

who did not performed differentially for verbs and nouns in

the multiple-choice matching task. Furthermore, the results

showed that JB’s verb disproportionate deficit was present in

both the spoken and the written modalities of naming and

comprehension and remained significant across time (7

months) in spite of the decrease of performance noted for

both nouns and verbs during the same period. This suggests

that JB’s verb disproportionate deficit in picture naming and

word–picture verification was due to a permanent and strong

factor exerting its effect over and above the potential fluctua-

tions in performance due to variable attention, memory, or

other executive resources and the general decrease of perfor-

mance due to the disease progression. Finally, the results indi-

cated that JB was impaired not only in accessing the

phonological and orthographic forms of words (both nouns

and verbs) for production, as it was already apparent from

her frequent word-finding failures in spontaneous speech,

but also in recovering and/or manipulating the meanings of

nouns and verbs, at least in a task like the picture–word

verification.

The absence of impairment in the multiple-choice compre-

hension task might be due to that task being less sensitive in

identifying deficits in retrieving word meaning than the word–

picture verification task, as demonstrated by Breese and Hillis

(2004). In addition, in the multiple-choice comprehension

task, a subject’s response might hinge upon more automatic

mechanisms than in the verification task. In the multiple-

choice task, the correct picture is present on each trial. Hence,

because of the strength of the stimulus-response (spoken

word–visual representation of its referent) association in

memory, pointing out the correct picture rather than the

closely related foil would rely on more automatic processes

than rejecting the closely related foil in the verification task,

which requires reaching the decision of rejection in the ab-

sence of a more strongly associated word–picture pair. Impor-

tantly, JB’s normal performance in the multiple-choice

comprehension task suggests that she was not impaired in

the visual processing of pictures of objects or actions and,

hence, that her erroneous responses in the verification task

indeed were due to difficulties in recovering and/or manipu-

lating lexical–semantic information about nouns and verbs.

In sum, the results of the experimental investigations so

far showed that JB was disproportionately impaired in naming

verbs in comparison to nouns, that this grammatical class ef-

fect was reliable across the spoken and written modalities and

across time, and unlikely an artefact of word frequency and

concept familiarity. A disproportionate verb deficit was also

found in a comprehension task, the word–picture verification

task, which could not be ascribed to artefacts of word fre-

quency, concept familiarity, or the semantic distance between

the target and the foils. The next part of the experimental

1 According to Shallice’s (1988) distinction between classical
and strong dissociation, JB showed a ‘‘strong dissociation’’ in
her performance with verbs and nouns in these tasks: both nouns
and verbs were significantly impaired but verbs were significantly
more impaired than nouns.
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investigations was devoted to test for the role of picture stim-

uli in JB’s disproportionate verb deficit.

5. The role of static depictions of actions
in JB’s verb disproportionate deficit

In order to determine to what extent using static pictures of

action as stimuli in the naming and the word–picture verifica-

tion tasks could have been responsible for her disproportion-

ate verb deficit, JB’s noun and verb production was evaluated

in connected speech, in two word comprehension tasks (a

synonym pointing task and a semantic association task) that

comprised written word stimuli only and, finally, in a verb

naming task from videotaped actions. These tasks were pre-

sented to JB in May 2004.

5.1. Noun and verb production in connected speech

5.1.1. Procedure
Connected speech samples were tape-recorded from free con-

versations with the patient and 5 control subjects (mean

age¼ 74.7, mean number of years of education¼ 9) and then

transcribed in standard orthography. The corpus submitted

to the analyses comprised the first 300 words of each subject’s

speech sample. Following Mayer and Murray’s (2003) guide-

lines, repeated words, unintelligible words, and non-word

fillers (e.g., euh) were excluded from the count of these 300

words. Then, the number of nouns and verbs produced and

the number of word-finding episodes affecting nouns and

verbs were counted in each subject’s corpus. The auxiliaries

être (to be) and avoir (to have) and the verb être (to be) when

used in the form c’est (it is) were not counted as verbs. Pro-

nouns and numerals were not counted as nouns (Segalowitz

and Lane, 2000). Noun and verb word-finding episodes in-

cluded words immediately preceded by a prolonged hesitation

(more than 2 sec), words preceded or accompanied by com-

ments indicating difficulty, self corrections, paraphasias, or

omission of a word in a sentential context (Mayer and Murray,

2003).

5.1.2. Results
As displayed in Table 4, JB produced very few tokens of nouns

in connected speech in comparison to the control subjects,

while her production of verb tokens was quantitatively within

the control range. The data analyses indicated that the num-

ber of verb tokens was not significantly different between

JB’s and controls’ speech samples [modified t-test: t

(4)¼�1.51, p¼ .10] whereas the number of noun tokens was

significantly lower in JB’s samples [modified t-test: t

(4)¼�2.21, p< .05]. However, the difference between the

number of noun and verb tokens in JB’s speech samples was

not significantly different from that found in controls’ speech

samples [RSDT: t (4)< 1]. Likewise, the token noun/verb ratio

in JB’s speech sample (.25), albeit lower than the average ratio

found in the controls’ samples (.99, SD¼ .34), did not signifi-

cantly differ from it [modified t-test: t (4)¼�1.99, p¼ .12].

Finally, episodes of word-finding difficulties occurred signifi-

cantly more often for nouns than verbs in JB’s speech

(c2¼ 18.64, p< .0001).

Thus, in connected speech, no evidence was found for

a disproportionate verb impairment and, in fact, there was

a trend towards the opposite direction. However, this rela-

tive sparing of verb production in connected speech might

be due to the verbs used in everyday conversation tending

to be of higher frequency than nouns (for a similar point

in relation to the analysis of the speech of patients with se-

mantic dementia (SD), see Bird et al., 2000). We thus

checked the average frequency of the nouns and verbs pro-

duced by the controls and JB, using spoken word frequency

norms based on movie dialogues (New et al., 2005). In the

controls’ speech samples, it turned out that the verbs pro-

duced indeed were, on average, of higher frequency than

the nouns [t (8)¼ 9.49, p< .0001] and the same pattern was

found in JB’s samples [t (43)¼ 2.25, p< .05]. The discrepancy

between the frequency of the nouns and the verbs produced

by JB was not significantly different from the noun/verb fre-

quency discrepancy found in the controls’ speech samples

[RSDT: t (4)¼ 1.10, p¼ .33]. In this context, both the failure

to find a verb disproportionate deficit and the trend towards

a relative preservation of verbs in JB’s connected speech

cannot be given a definite interpretation. Nonetheless, it is

worth noting that the verbs JB produced were all correctly

inflected and used within a correct argumental structure,

which indicated that, at least for high-frequency verbs, she

was able to retrieve and correctly use their phonological,

thematic, and morphosyntactic features in connected

speech.

Table 4 – Characteristics of JB’s and control subjects’ connected speech samples

Nouns Verbs Noun/verb ratio

Nr token Nr type TTRa Nr WFEb Frequencyc Nr token Nr type TTRa Nr WFEb Frequencyc Token Type

JB 9 8 .89 11 347 36 19 .53 2 7071 .25 .42

Controls

Mean 44 30.4 .70 – 223 44.8 23.6 .53 – 6736 .99 1.31

Min 26 17 .60 – 169 37 21 .43 – 4718 .60 .65

Max 58 38 .84 – 320 51 26 .60 – 8995 1.41 1.72

SD 14.4 8.8 .09 – 57.2 5.3 2.3 .06 – 1533 .34 .45

a Type token ratio.

b Word-finding episodes.

c Mean spoken word frequency from movie dialogues (New et al., 2005).
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5.2. Synonym pointing task

5.2.1. Material and procedure
The synonym pointing task comprised 120 items: 60 nouns

and 60 verbs matched for written word frequency (see

Table 5). The noun and verb sets each comprised 30 concrete

and 30 abstract words. Each item was presented as a cue (writ-

ten) word together with two other words written below it. JB

was asked to point out the word that was the best synonym

for the cue word. Each item was presented twice, once with

a synonym and a semantically related (but not synonym)

word [e.g., sortilège (spell) – envoûtement (bewitchment) – magie

(magic)], and once with a synonym and an unrelated word

(e.g., sortilège (spell) – envoûtement (bewitchment) – mollesse

(softness)]. An item was scored as correct when the patient

choose the correct synonym on both presentations. The

chance level for percentage of correct responses thus

amounted here to 25% (1/2� 1/2¼ 1/4).

5.2.2. Control sample
The synonym pointing task was administered to 9 control

subjects (mean age¼ 74.2, mean number of years of

education¼ 8).

5.2.3. Results
JB scored 52% (31/60) and 45% (27/60) for the nouns and verbs,

respectively, while the average scores of the controls were

98% (58.7/60, SD¼ 1.12) for the nouns and 97% (58.3/60,

SD¼ 1.32) for the verbs (see Fig. 3). JB’s performance was sig-

nificantly impaired for both verbs [modified t-test: t

(8)¼�23.44, p< .0001] and nouns [modified t-test: t

(8)¼�22.52, p< .0001]. Although her raw score for verbs was

slightly lower than her score for nouns, no significant dissoci-

ation between verbs and nouns was observed [RSDT: t (8)< 1].

Although her performance was very poor compared to the

controls, a non-parametric binomial test showed that it was

significantly above the chance level for both verbs ( p¼ .001)

and nouns ( p< .001).

5.3. Semantic association task

5.3.1. Material and procedure
The 52 triplets of nouns from the ‘‘Pyramids and Palm Trees

Test’’ (PPT, Howard and Patterson, 1992) and the 52 triplets

of verbs from the ‘‘Kissing and Dancing Test’’ (KDT, Bak and

Hodges, 2003) were translated in French. The 52 triplets of

nouns were matched in written word frequency (New et al.,

2004) with the 52 triplets of verbs [t (101)< 1]. Each triplet

was composed of a cue written word (e.g., mouse) and two se-

mantically related words (dog – cat). The patient was asked to

point out the word that was the most closely related to the cue

word (chance probability for a correct response¼ 1/2, 50%).

Contrary to the synonym pointing task, in which the semantic

relation between the cue word and the response word is

stated explicitly in the task instructions and does not vary

across trials (‘‘best synonym’’), the relation between the cue

word and the response word in this task has to be discovered

by the patient and differs across trials. The noun and verb

items were presented within an ABBA design.2

5.3.2. Control sample
The control sample included 6 subjects (mean age¼ 73, mean

number of years of education¼ 9).

5.3.3. Results
JB scored 67% (35/52) and 75% (39/52) for nouns and verbs, and

the controls 97% (50.5/52, SD¼ .55) and 98% (51.2/52,

SD¼ 1.17), on average (Fig. 3), respectively. The data analysis

revealed that JB’s performance was significantly impaired for

both nouns [modified t-test: t (5)¼�26.10, p< .0001] and verbs

[modified t-test: t (5)¼�9.63, p< .0001]. However, the test on

the standardized difference between nouns and verbs

revealed that her performance was significantly less impaired

for verbs than nouns [RSDT: t (5)¼ 9.06, p< .001]. Moreover, al-

though JB’s performance was very poor, a non-parametric bi-

nomial test showed that it was significantly above the chance

level for both verbs ( p¼ .001) and nouns ( p< .02).

5.4. Verb naming from videotaped actions

5.4.1. Material and procedure
A subset of 40 actions from the photograph naming task de-

scribed above were selected. The selection criterion was that

the actions were easily reproducible in a laboratory (e.g., ac-

tions performed by an animal were excluded). Videotapes of

the corresponding actions were prepared, so that the visual

appearance of the action resembles as closely as possible

the way it was depicted on the photograph. Thus, with the ex-

ception of movement and duration, the videotapes contained

no additional information about the action in comparison to

the static pictures. No situational (e.g., place) or contextual

(what comes before or next) information or sound was present

in the videos. JB’s performance in naming videotaped actions

was compared to her performance in naming the correspond-

ing verbs and matched nouns from the photograph naming

task administered in May 2004, that is, 2 weeks after the video-

taped naming task. In that way, any improvement in naming

actions from videotapes compared to actions depicted in pho-

tographs could not be ascribed to a facilitation due to the re-

peated testing of the same items.

Table 5 – Mean word frequency and imageability of the
nouns and verbs in the synonym pointing task

Nouns Verbs t-Tests

Frequencya 17.28 28.59 t (118)¼�1.13, p¼ .26

Imageabilityb 4.54 4.06 t (118)¼ 1.95, p¼ .05

a Printed word frequency per 100 million occurrences (Content

et al., 1990).

b Rated by 51 subjects (mean age¼ 23.08, SD¼ 3.94) on a seven-

point scale (1¼ low imageability, 7¼high imageability).

2 We attempted to present JB with the picture version of the se-
mantic association task as well. Unfortunately, she refused to
perform the task in this version and told us that she could not un-
derstand what she had to do with the pictures. It is worth noting
that Bak and Hodges (2003) reported that, for normal controls, the
picture version of both the PPT and the KDT tests was slightly but
significantly more difficult than the word version.
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5.4.2. Control sample
Five control subjects (mean age¼ 68.8, mean number of years

of education¼ 9) performed both the videotaped action nam-

ing task and the photograph naming task with the corre-

sponding verbs and matched nouns.

5.4.3. Results
JB correctly named 50% (20/40) of actions from videotapes

whereas she only named 25% (10/40) of the same actions pre-

sented as photographs; she correctly named 63% (25/40) of the

matched nouns (see Fig. 4). In comparison with the controls,

whose mean scores were 98% (39.2/40, SD¼ .84) for videotaped

actions, 97% (38.8/40, SD¼ .45) for photograph actions, and

99.5% (39.8/40, SD¼ .45) for the matched nouns, JB’s naming

was significantly impaired in the three conditions [modified

t-tests, videotaped actions: t (4)¼�20.87, p< .0001; photo-

graph actions: t (4)¼�58.42, p< .00001; matched nouns: t

(4)¼�30.02, p< .00001). However, in comparison with the

controls’ scores, JB’s verb naming performance in the video-

tape condition was significantly better than her performance

in the photograph condition [RSDT: t (4)¼ 13.04, p< .001].

Moreover, although her raw score for verbs in the videotape

condition was still lower than her raw score for the matched

nouns, when compared to the controls’ differences, JB’s nam-

ing performance for verbs in the videotape condition

appeared significantly less impaired than her naming perfor-

mance for the matched nouns [RSDT: t (4)¼ 4.72, p< .01].

Thus, the presentation of actions in videotapes led to a signif-

icant improvement of JB’s verb naming so much that the

seemingly disproportionate verb deficit observed with the

photographs of actions was not observed any more.

5.4.4. Discussion
The results presented in this section are consistent with the

view that the nature of the stimuli used to assess verb pro-

cessing, that is, static pictures of actions, was responsible

for JB’s verb disproportionate deficit in the naming and the

word–picture verification task. In connected speech and in

two word comprehension tasks not involving picture stimuli,

no evidence was found for a verb disproportionate deficit in

JB’s performance.

Admittedly, the findings from the connected speech analy-

ses could be due to the relatively high frequency of verbs used

in everyday conversations, which could make them less
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vulnerable to lexical–semantic damage than less frequently

used nouns. Still, the absence of a verb disproportionate defi-

cit in the synonym pointing and the semantic association

tasks was very unlikely due to the same bias: in both verbal

comprehension tasks, nouns and verbs were closely matched

for frequency of use. Furthermore, it is unlikely that the ab-

sence of a verb disproportionate deficit in both verbal compre-

hension tasks was due to these tasks either lacking sensitivity

to JB’s lexical–semantic deficit (ceiling effect) or being too dif-

ficult and hence obscuring any possible grammatical class

effect (floor effect). First of all, let us remind that JB’s perfor-

mance in both verbal comprehension tasks was neither at

ceiling nor at floor; her performance was relatively poor but

significantly higher than the chance level. Second, both verbal

comprehension tasks, like the word–picture verification task,

require fine semantic discrimination between closely related

words. Third, although the stimulus words were, on average,

of lower frequency in the synonym pointing task than in the

word–picture verification task, which could have made the

synonym task more difficult and hence could have obscured

any grammatical class effect, the stimulus words used in the

semantic association task were of comparable frequency to

those used in the word–picture verification task (see Table 6).

Still, JB was significantly less impaired for verbs than nouns in

the association task.

Finally, the results from the videotaped action naming task

provided direct evidence for the role of static depictions of

action in JB’s performance. In this task, the patient’s perfor-

mance significantly improved in comparison to her perfor-

mance with static pictures of actions and even if her raw

scores for verbs failed to reach her scores for nouns, when

compared with the distribution of differences between verbs

and nouns in the control sample, her deficit in naming verbs

from videotaped actions turned out to be significantly less se-

vere than her deficit in naming nouns. Yet the task was the

same as the one that revealed a verb disproportionate deficit

(namely, spoken naming) and involved, in addition, the

same target words.

6. General discussion

We have reported the case of an fv-FTD patient who was more

impaired in naming and comprehending verbs than nouns in

a picture naming task and a word–picture verification task. In

the neuropsychological literature of the last two decades,

there have been numerous reports of such grammatical class

specific deficits in the performance of brain-damaged patients

(for review, see Shapiro and Caramazza, 2003) and, as Druks

(2002) noted, it is very likely that such deficits ‘‘occur in differ-

ent patients for different reasons’’. In the case JB, we were able

to show that the verb disproportionate deficit was not caused

by a number of lexical and semantic characteristics that may

make verbs more difficult to name or understand than nouns,

such as word frequency, concept familiarity, and degree of se-

mantic relatedness between target and foils in a comprehen-

sion task. We showed that, contrary to the account put

forward by Rhee et al. (2001) and Silveri et al. (2003) for the

verb disproportionate deficit found in their groups of FTD pa-

tients, JB’s verb deficit was not caused by a disproportionate

difficulty in recovering verb lexical–semantic information in

comparison to noun information, since the verb deficit disap-

peared in tasks involving exclusively verbal stimuli. We then

showed that JB in fact had more difficulties in naming verbs

than nouns because verbs were elicited from static pictures

of actions. When videotaped actions were used instead of

static depictions, JB did not encounter significantly more

difficulties in naming verbs than nouns – in fact, she even

appeared to be less impaired in naming verbs than nouns,

when the difference between her scores on videotaped verbs

and nouns was compared with the distribution of differences

between verbs and nouns in the control sample.

Why did JB encounter more difficulties with static depic-

tions of actions than with pictures of objects? In Section 1,

we suggested that recognizing actions from static depictions

(photographs or drawings) is more resource demanding than

recognizing objects from the same kind of depictions because

not only are the stimuli and the task less familiar in everyday

life but it also requires recovering information that is lacking

in static scenes (i.e., the temporal and movement features of

the action) and yet crucial for the recognition of the action.

Hence, a patient suffering from executive resource limitations

should experience more difficulties with this kind of stimuli,

at least in certain conditions, i.e., when the concurrent task

(e.g., word–picture matching or naming) also imposes high de-

mands of executive resources. The pattern of JB’s perfor-

mance across the various tasks provides some evidence in

support of this account.

To begin with, it is worth emphasizing that JB’s difficulties

with static depictions of actions very unlikely arose at the

visuoperceptual level of processing. There was no evidence

of visuoperceptual processing difficulties in JB. First, her nam-

ing performance improved with the videotaped actions,

which are more complex visual stimuli than photographs of

actions. Second, she performed within the normal range at

Table 6 – Comparison of the mean log frequency of the
stimulus words in the two verbal comprehension tasks
and the word–picture verification task

Synonym
pointing task

Word–picture
verification task

t-Tests

Nouns 6.49 7.16 t (112)¼�2.34,

p< .05

Verbs 6.47 7.46 t (112)¼�3.20,

p< .005

Total 6.48 7.31 t (226)¼�3.94,

p< .001

Semantic
association task

Word–picture
verification task

t-Tests

Nouns 7.04 7.16 t (101)¼�.42,

p¼ .67

Verbs 7.94 7.46 t (99)¼ 1.49,

p¼ .14

Total 7.48 7.31 t (202)¼ .80,

p¼ .42

Note. Frequency was taken from Content et al. (1990). Frequency

values were missing for 3 nouns and 5 verbs in the semantic asso-

ciation task.
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the picture naming task and the multiple-choice word–picture

matching task from LEXIS (see Section 2), which included only

depiction of objects, as well as at the multiple-choice word–

photograph matching task, which included both objects and

actions – in fact, an array of four pictures of objects or of ac-

tions. Thus, in some conditions at least, JB was able to ‘‘recog-

nize’’ pictures of both objects and actions. On the other hand,

JB’s contrasting pattern of performance in the two word-to-

picture matching tasks, the verification and the multiple-

choice task, clearly suggests that her ability to recognize

pictures of actions varies as a function of the demands other-

wise imposed by the task. Although both these tasks included

exactly the same stimulus words and pictures, JB’s response

accuracy dramatically declined, for both nouns and verbs, in

the verification task in comparison with the multiple-choice

task, which suggests that the first task imposed more cogni-

tive demands than the latter. The decline of JB’s accuracy in

the picture verification task, especially for the pictures of

actions – which resulted in a disproportionate ‘‘verb deficit’’ –

further suggests that recognizing (static) pictures of actions

engages more resource demanding processes than recognizing

pictures of objects.3

To what extent differences in processing difficulty between

static depictions of actions and objects might account for the

disproportionate verb deficits previously reported in the liter-

ature is difficult to know. To the best of our knowledge, among

the studies with aphasic patients, very few have attempted to

control this factor. Among them, Berndt et al. (1997) showed

that a group of 11 aphasic patients presenting with a dispro-

portionate naming deficit for verbs when elicited from static

pictures demonstrated a parallel pattern when verbs were eli-

cited from videotaped actions. In a single case study of an

aphasic subject LC (d’Honincthun and Pillon, 2004), we also

showed that the patient presented a comparable dispropor-

tionate verb deficit whether he named actions from photo-

graphs or videotapes.4 However, in a number of case reports

of aphasic patients such control was unnecessary, either be-

cause the verb disproportionate deficit showed up also in

tasks not involving picture stimuli (e.g., Breedin and Martin,

1996; Marshall et al., 1996; Zingeser and Berndt, 1990) or be-

cause it was present in spoken (e.g., Caramazza and Hillis,

1991) or written (e.g., Rapp and Caramazza, 1998, 2002) picture

naming only. This holds for only one study with FTD patients,

who also showed a modality-specific verb naming impairment

(Hillis et al., 2002). In all the other previously reported DAT or

FTD patients presenting a verb disproportionate deficit, the re-

sults were based only on tasks including static pictures of ac-

tions and objects, where either both spoken and written

naming was more impaired for verbs than nouns (Robinson

et al., 1996; White-Devine et al., 1996) or only one output mo-

dality was tested (Bak et al., 2001; Cappa et al., 1998; Rhee et al.,

2001; Silveri et al., 2003). Thus, in light of the findings of the

present case study, all these reports of verb disproportionate

deficits must be considered with caution; their data on the pu-

tative noun/verb dissociation may not be appropriate for

drawing inferences about the functional and neural organisa-

tion of lexical and semantic knowledge.

It is worth adding that there is evidence in the dementia lit-

erature which suggests that the pattern found in our patient

was probably not idiosyncratic. Thus, Bak and Hodges (2003)

recently reported the performance of a group of 10 fv-FTD

patients and a group of 14 patients with SD on a semantic

association task including triplets of verbs or (static) action

pictures (KDT) and triplets of nouns or object pictures (PPT).

The patients with fv-FTD were significantly more impaired

on the KDT, but only for the picture version of the task,

whereas the patients with SD were more impaired on the

PPT for the word version only. This pattern is consistent

with the finding of the present study suggesting that fv-FTD

patients may encounter specific difficulties in processing ac-

tions from static pictures.

Let us make clear, however, that we are not arguing that verb

disproportionate deficits in dementia patients could not origi-

nate from a lexical, semantic, or syntactic impairment affecting

verbs more than nouns. The two reports of DAT patients with

verb preservation (Parris and Weekes, 2001; Robinson et al.,

1999) indeed suggest that verb and noun processing may disso-

ciate in dementia. Instead, we would like to point out that if we

want to use data from dementia populations to inform theories

about the representation of lexical–semantic or syntactic

knowledge in mind and brain, we should carefully try to disen-

tangle in the patient’s pattern of performance, the relative

contribution of lexico-semantic or syntactic deficits and of exec-

utive resource limitation – which, not incidentally, will also ad-

vance our understanding of the executive components involved

in the tasks commonly used to probe lexical, semantic, and syn-

tactic knowledge. Such endeavour probably is crucial in the

cases of dementia, where major cognitive resource limitations

may typically be expected. However, given the reduction of cog-

nitive efficiency produced by any brain lesion, the need of con-

sidering the potential effects of using rather unusual stimuli

for assessing verb processing should be kept in mind, whatever

the underlying aetiology.
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