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ARTICLE

Action verbal fluency in Parkinson’s patients 
Fluência verbal de ação em pacientes com doença de Parkinson
Inês Tello Rodrigues1, Joaquim J. Ferreira2, Miguel Coelho2, Mario M. Rosa2, Alexandre Castro-Caldas1

Grammatical categories, such as verbs and nouns, are the 
basic linguistic elements in all human languages. The repre-
sentation of these two categories in the brain remains a con-
troversial issue in terms of both neuropsychological and im-
aging evidence.

Several classic studies in patients who have suffered brain 
damage suggest that the knowledge of names or verbs can be 
spared or damaged following a neurological lesion. The hy-
pothesis that the distinction between nouns and verbs at dif-
ferent levels of representation might take place in different 
cortical areas, however, poses a problem to researchers when 
attempting to identify neuronal areas or circuits involved in 
the processing of the different categories. Vigliocco’s review1 
suggests that a neural dissociation is observed between the 
processing of object words (nouns) and action words (typi-
cally verbs).

The action verbal fluency test was developed by Piatt et 
al.2 based on findings indicating that verb production is pri-
marily associated with left fronto-striatal circuits (together 
with the posterior temporal region and underlying white mat-
ter), whereas the production of nouns is primarily mediated 
by the temporo-parietal areas of the hemisphere dominant 
for language3,4. The fronto-striatal circuits are neuronal path-
ways that create a functional association between the basal 
ganglia, caudate nucleus, putamen, globus pallidus and fron-
tal lobe functions and are involved in motor disorders such as 
Parkinson’s disease (PD).

As previously shown, data from Parkinson’s patients5, HIV-1 
patients6 and normative groups7,8 support the validity of action 
fluency as an indicator in the assessment of frontal systems.

In this study, we analysed a possible influence of a more 
frontal implication in linguistic production in PD patients 
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AbstrAct
We compared the performance of 31 non-demented Parkinson´s disease (PD) patients to 61 healthy controls in an action verbal fluency 
task. Semantic and phonemic fluencies, cognitive impairment and behavioural dysfunction were also assessed. The mean disease duration 
of PD was 9.8 years (standard deviation (SD) = 6.13). There were no age (U = 899.5, p = 0.616), gender(chi-square = 0.00, p = 1.00) or literacy 
(U = 956, p = 0.96) differences between the two groups. A significant difference was observed between the two groups in the action verbal 
fluency task (U = 406.5, p < 0.01) that was not found in the other fluency tasks. The education level was the only biographical variable that 
influenced the action (verb) fluency outcomes, irrespective of disease duration. Our findings suggest a correlation between the disease 
mechanisms in PD and a specific verb deficit, support the validity of the action (verb) fluency as an executive function measure and suggest 
that this task provides unique information not captured with traditional executive function tasks.

Keywords: Parkinson’s disease, language, verbal fluency tests, action verbal fluency test.

resumo
Este estudo comparou o desempenho em provas de fluência verbal semântica, fonêmica e de ação, em 31 pacientes com doença de 
Parkinson (DP), sem demência, e 61 controlos saudáveis. As funções executivas e comportamentais foram igualmente avaliadas. O tempo 
de evolução foi de 9,8 anos (DP = 6,13). Não foram encontradas diferenças de idade (U = 899,5, p = 0,616), género (X2 = 0,00, p = 1,00) ou 
literacia (U = 956, p = 0,96) entre os dois grupos. Diferenças significativas foram encontradas na prova de fluência verbal de ação (U = 406,5, 
p < 0,01) que não se verificaram nas restantes provas. O nível educacional foi a única variável biográfica que influenciou o desempenho das 
tarefas, independentemente do tempo de evolução da doença. Os resultados sugerem uma correlação entre os mecanismos patológicos da 
DP e um déficit específico para a evocação de verbos e que a prova de fluência de ação providencia uma informação importante que não é 
detectada pelos restantes testes executivos.

Palavras-chave: doença de Parkinson, linguagem, fluência verbal, fluência verbal de ação.
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without dementia and explored the action fluency test as 
a supplementary instrument for assessing the integrity of 
frontal-subcortical circuits when compared to traditional 
fluency tests.

metHoD

Participants
The study sample was comprised of 31 PD patients with-

out dementia and 61 healthy controls matched for age, years 
of education, gender and residence area. Parkinson’s disease 
was diagnosed according to the United Kingdom Parkinson’s 
Disease Society brain bank diagnostic criteria for idiopathic 
PD. None of the patients had a history of neurological or psy-
chiatric disease other than PD. Patients with signs suggesting 
atypical Parkinsonian syndrome were also excluded.

All PD patients were taking anti-Parkinsonian medica-
tion regularly at the time of the evaluations. The native lan-
guage of all participants was Portuguese.

Assessments
Behavioural abnormalities were evaluated using the 

Frontal Behavioural Inventory (FBI). Cognitive impairment 
was screened using the Mini-Mental State Examination 
(MMSE) with a supplementary clinical judgment of an assist-
ing physician. Evaluation of depression was performed using 
the Portuguese Version from the Center for Epidemiologic 
Studies Depression Scale (CES-D). According to Schrag et al.9, 
the CES-D is acceptable for use in PD in terms of language 
and format. Because the CES-D contains few somatic items 
and no items regarding loss of interest, it is unlikely to be sig-
nificantly contaminated by the non-depressive symptoms of 
PD and may be useful across the range of PD disease severity. 
Potential study participants were excluded if they reported 
any incapacity to understand the experimental design, major 
depression or any neurological illness other than PD. None of 
the patients present agrammatical speech that was evaluat-
ed by a speech therapist with an analysis from spontaneous 
discourse and the Cookie thief description from the Boston 
Diagnostic Aphasia Examination (BDAE). All study partici-
pants provided informed, written consent, and the institu-
tion’s ethics committee approved the study protocol.

Procedures
Participants were tested individually in a quiet room by 

the same examiner. Those with motor fluctuations were test-
ed when they were in the on stage.

All participants were administered standardised tests of 
letter (P, M, R), semantic fluency (animal, fruits and super-
market goods) and action verbal fluency1. Examiner instruc-
tions for the action fluency test were adapted from the origi-
nal author1,5 as follows: “I would like you to tell me as many 
different things as you can think of that people do. I do not 

want you to use the same word with different endings, like eat, 
eating, and eaten. Just give me single words such as eat, rath-
er than a sentence or phrase. Can you give me an example of 
something that people do?” If the response was unacceptable, 
participants were asked to provide another example. If the 
response was adequate, the examiner answered: “That’s the 
idea. Now you have one minute to tell me as many different 
things as you remember of things that people do”.

The primary outcome was the total numbers of unique 
verbs generated in 60 seconds in the action verbal fluen-
cy test. The secondary variables were the total number of 
items in traditional fluency tests and the influence of de-
mographic variables.

The letter and semantic fluency exams were adminis-
tered in the standard manner. Letter fluency consisted of 
three separate 60-second rounds in which participants were 
asked to name as many words as possible beginning with 
the letters P, M and R. The choice of these letters, instead of 
the usual F, A and S was based both on: a) their orthographic 
transparency, and b) the number of words in the lexicon (en-
tries in a Portuguese dictionary) beginning with these letters. 
According to this, P is the easiest and R the most difficult let-
ter in the task10.

For semantic fluency, the participants were instructed 
to generate the names of as many animals, fruits and super-
market goods as possible. The score obtained in the fluen-
cy tasks corresponds to the total number of words correct-
ly produced. For both semantic and letter fluency exams, 
participants were asked to refrain from responding with 
proper names, repeated words or words previously men-
tioned with a different suffix. The order of administration of 
the tasks was randomised across participants to avoid any 
priming influence.

A total of 37 patients and 63 controls were included. 
Six patients were excluded from the analysis because 
they did not fulfil the inclusion criteria [depression 
(n = 3) and illiteracy (n = 3)]. Two controls were also ex-
cluded due to depression.

The mean disease duration of PD was 9.8 years 
(SD = 6.13). There were no age (U = 899.5, p = 0.616), gender 
(chi-square = 0.00, p = 1.00) or literacy (U = 956, p = 0.96) dif-
ferences between the two groups (Table 1).

statistical analysis
The total performance in the verbal fluency tests was 

compared between the two groups. The various demograph-
ic variables were analysed to determine whether or not they 
significantly influence the total test scores. To compare the 
performance of the two groups in each of the tests, a Mann-
Whitney test was used because there was not a normal dis-
tribution among all the variables. Thus, it was not possible to 
employ a Student’s t-test for independent samples.

SPSS (Statistical Package for the Social Sciences – version 
19.0) was used for the statistical analysis of the data.
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resuLts

The action verbal fluency task was the only fluency task 
that showed statistically significant differences between the 
groups (U = 406.5, p = 0.00) (Table 2, Figure).

The analysis did not detect any significant influence 
of age on the different task scores. Although no significant 
impact of age was observed, the results obtained from the 
Spearman correlation showed a non-significant trend for the 
performance to decrease as age increases. The Spearman’s 

correlation coefficient measures the intensity of the relation-
ship between two ordinal variables. By contrast, academic 
education was significantly related to an increase of the total 
number of produced items (p = 0.036). No effect of gender was 
observed on the performance of any of the tests (p = 0.811). 
A correlation analysis performed to check for an eventual in-
fluence of the disease progression on the action verbal flu-
ency test revealed no significant correlation between these 
two variables (p = 0.886).

DIscussIoN

We found a significant difference between patients with 
Parkinson’s disease and a matched control group that per-
formed better in the action verbal fluency task. This differ-
ence was not replicated with the other fluency tasks.

The study from Péran et al.11 gives evidence that non-
demented PD patients may present a particular difficulty to 
produce verbs in a word generation situation. Other stud-
ies12,13 suggest that the processing of verbs is supported by 
the frontal lobes, requiring a complex network of syntactical 
and grammatical information coordinated by an executive 

table 1. Clinical and demographic characteristics of patients 
and controls.

N M±SD Min Max
Patients gender

Female 17
Male 14
Age

[50-60] 8
[61-70] 11 67.3 ± 8.06 50 80
> 70 12

Years of education
4 11
[4-9] 9 8.5 ± 4.03 4 16
]9-12] 5
> 12 6

Time of disease (years)
3 3
[4-7] 12
[8-15] 10 9.8 ± 6.13 3 21
> 15 6

Controls gender 34
Female 28
Male 16
Age 21

[50-60] 25
[61-70] 22
> 70 18

Years of education 10 66.5 ± 8.03 52 83
4 12
[4-9]
]9-12]
> 12 8.4 ± 4.0 4 16

M: mean; SD: standard deviation.

table 2. Means from the different verbal fluency tasks and the results from the Mann-Whitney test for the two groups.

Patients Control Group
M ± sd min max M ± SD min max U p

Action F 7.5 ± 3.11 3 15 11.4 ± 3.62 6 19 406.5 0.00
Animals 15.3 ± 3.96 7 24 15.5 ± 3.35 8 24 925.5 0.71
Supermarket 18.6 ± 3.75 12 26 19.4 ± 3.69 10 27 821.0 0.22
Fruits 13.1 ± 2.34 9 19 12.9 ± 2.35 7 18 938.0 0.89
M 8.3 ± 3.86 3 19 8.4 ± 3.27 3 17 905.5 0.69
R 7.9 ± 3.45 1 17 8.4 ± 2.55 3 15 810.5 0.26
P 8.9 ± 3.70 1 18 9.8 ± 2.60 4 15 760.5 0.10

M: mean; SD: standard deviation.
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1: Action verbal fluency task; 2: Semantic fluency (animals); 3: Semantic 
fluency (supermarket goods); 4: Semantic fluency (fruits); 5: Phonemic 
fluency (M); 6: Phonemic fluency (R); 7: Phonemic fluency (P).
PD: Parkinson’s disease.

Figure 1. Results from the different fluency tasks in the groups.
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system. These hypotheses are supported by studies conduct-
ed in healthy subjects who showed a selective activation of 
the left inferior frontal gyrus, during verb production14 and an 
activation of the low frontal cortex in tasks requiring syntac-
tical and morphological processing15. Cappelletti et al.16 re-
inforced the idea that the medial anterior portion of the left 
frontal cortex is critical for verb processing.

In the present study, several verbal fluency tests were 
analysed in 31 PD patients without dementia. Our purpose 
was to compare the performance of PD patients with that of 
a control group and verify whether or not there were differ-
ences in the performance of the different tests.

The results of any verbal fluency test are closely related to 
the integrity of executive functions17. However, they depend 
on several factors and are thus not considered pure tasks 
from the point of view of the assessed functions. A synchro-
nised involvement of different cognitive mechanisms is high-
lighted by several studies18. In regards to the relationship be-
tween verbal fluency tests and the assessment of language 
and executive functions, evidence has shown that verbal 
fluency tasks partially depend on a linguistic component19, 
the executive aspects of language processing, specifically 
the construction of concepts20, and the strategies for lexical 
search used throughout the test 21.

In this context, other studies5 suggest that the action ver-
bal fluency test can be useful as an additional measure of ex-
ecutive functions and as a more sensitive indicator of the in-
tegrity of the frontal-subcortical circuit than the traditional 
semantic or phonemic fluency tests. This is due to the as-
sumption that verb production is primarily associated with 
left fronto-striatal circuits3. The results of the action fluency 
test are consistent with this principle, for they have demon-
strated higher sensitivity to the physiopathology of fronto-
striatal circuits than phonemic or semantic fluency tasks2. 
Several studies conducted with both clinical samples and in-
dividuals without pathology have supported the validity of 
action fluency as an indicator of executive functions6,16.

In this line of thought, the action verbal fluency test can 
simply represent an assessment indicator of some frontal 
functions, with higher sensitivity and specificity than tradi-
tional verbal fluency tests. Some arguments support this pos-
sibility: On one hand, the phonemic fluency test, described as 
the most accurate in frontal lesions, is not always reliable22, 
and the participants can become familiarised with the pro-
cesses involved in the execution of this test. On the other 
hand, poor performance in the semantic fluency test is com-
monly associated with parieto-temporal lesions, and thus 
this test is not sensitive to frontal changes. The fact that the 
PD patients studied here present action fluency values much 
lower than controls and that such a difference was not vis-
ible in phonemic fluency corroborates this idea. Thus, the ac-
tion verbal fluency test may be a useful instrument to com-
plement those existing in clinical practice and in scientific 
research to assess executive functions.

Considering that this study identified a specific deficit 
in verb production in PD patients, it would be interesting to 
confirm these results with another instrument. Because the 
naming of action images is described by several studies to be 
limiting and restrictive in the generalisation of results23, an 
alternative would be the presentation of video stimuli, such 
as that presented in the study by d’Honincthun and Pillon24. 
The replication of our results using a different test will con-
tribute to validating the action fluency test as an instrument 
for verb evocation assessment in clinical practice as well as 
in research.

The development and validation of new indicators of 
frontal functions are important, as traditional neuropsycho-
logical assessment tests in this domain are frequently not 
specific enough. It is therefore important to have a neuropsy-
chological assessment instrument to assess the evocation of 
verbs that is sensitive to a specific deficit and that allows the 
determination of some of its contours.

The results of the action fluency test were significantly 
lower in the clinical group compared to the control group. 
One of the explanations for this effect could be related to the 
hypothesis that the action fluency test is intrinsically more 
challenging and likely requires the use of a considerable neu-
ronal network. While semantic or phonemic fluency tasks 
are facilitated by semantic or phonologic contexts provided 
by the examiner, action verbal fluency requires the restora-
tion of an entire lexical class (verbs). As the instructions pro-
vided to the participant involved “things that people can do”, 
however, the individuals tended to provide answers relat-
ed to aspects of daily life, even describing activities of daily 
living. This fact suggests the hypothesis that, despite being 
a general instruction, the subjects make use of a long-term 
memory and tend to contextualise the answer and organise 
it much more coherently than in the phonemic verbal fluency 
test. The fact that, in the control group, the average number 
of produced verbs in the action fluency test was higher than 
in the phonemic fluency test supports this reasoning. On the 
other hand, because verbal fluency tests require strategies 
involving lexical searching and fast articulatory production, 
it is vital to distinguish articulation deficits from linguistic 
deficits in PD patients. The absence of statistically significant 
differences between the performance of patients and con-
trols in traditional verbal fluency tests seems to exclude the 
influence of a global difficulty in word production, which is 
consistent with previous reports25. The fact that the perfor-
mance of the clinical group was slightly lower than that of 
control groups in all tests can be explained by the bradykine-
sia that is characteristic of PD. However, this does not clari-
fy the significant difference found in the action fluency test. 
Thus, it was necessary to establish a satisfactory justification 
for the disparity in the production of the different grammati-
cal categories.

It is possible that the deficit in verb generation found in 
PD patients may correspond to a disturbance in the ability 
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to access both brain representations of actions and their lin-
guistic forms due to the frontal dysfunction shown by these 
patients. In support of this hypothesis, Boulenger et al.26 pro-
vided evidence for a shared cognitive and neuronal substrate 
of actions and action semantics related to words.

Conversely, the specific deficit for verbs can reflect a dys-
function of the executive system that relies on the fronto-stri-
atal system, affecting the ability to coordinate and manipu-
late the wide range of information that is associated with a 
verb. This deficit may be interpreted as an early and possibly 
isolated effect of the alteration of executive functions associ-
ated with the physiopathology of fronto-striatal circuits.

Concerning the effect of biographical variables, the results 
of the present study are in line with the existing literature, as 
they indicate that the generating of words, and more specifi-
cally of verbs, is significantly influenced by academic educa-
tion. This is not surprising given the vast literature reporting 
the role of academic education in verbal abilities27. The years 
of disease duration did not correlate with the performance 
of the clinical group in the different tests. One could expect 
that, as the disease progresses, its effects would become vis-
ible in the final score of the tests. One interpretation for the 
lack of this correlation could be that the inclusion criteria 
enabled the small clinical sample to be more homogeneous. 
However, it is important to note, that in the study conducted 
by Signorini and Volpato28, the deficit in the action fluency 
test was also independent from the duration of the disease.

No effect of gender was observed on the performance 
of any of the verbal fluency tests and these results are con-
sistent with the literature27,29. Additionally, no age effect was 
observed in the different verbal fluency tests, which is co-
herent with data with reference to semantic fluency30, to 
action fluency28, and phonemic fluency30. Although no sig-
nificant impact of age was observed, the results obtained in 
the Spearman correlation analysis showed a non-significant 
trend for the performance to decrease as age increases.

In the studied sample, our results showed that: a) the ac-
tion verbal fluency test was the only task that showed different 
results in patients and controls; b) for traditional tests of verbal 
fluency, there were no significant differences between PD and 
control subjects; c) the difference between the production of 
verbs and nouns may be understood as a linguistic deficit spe-
cific for verbs in PD patients without dementia, whose fron-
tal functions are thought to be affected; d) the specific deficit 
of verb evocation detected appears before the patients show 
clear signs of cognitive impairment; e) academic education 
was the only biographical variable with significant influence 
on the results of the different tests, and no gender or disease 
evolution time effect was detected in the test performance.

The results of this study emphasise the idea that the ac-
tion verbal fluency test can be useful as a supplementary in-
dicator for the assessment of executive functions. Future re-
searches in a larger sample and additional tests of executive 
functions are required.
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