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ARGENTINA

ABSTRACT - Background and Objectives: Even if verbal fluency deficits have been described
in Schizophrenia, error pattern in this test has not been analyzed in detail in the literature.
The pattern analysis of such errors could contribute to the understanding of the factors that
influence poor task performance in schizophrenia. In this study we analyzed the intrusion
and perseveration errors in verbal fluency tasks in patients with chronic schizophrenia.

Methods: 87 patients diagnosed with Chronic Schizophrenia and 87 healthy controls were
included in this investigation and were assessed with four Phonological and Semantic Ver-
bal Fluency tasks.

Results: The results of this study showed that at least half of schizophrenic patients pro-
duced perseverative errors on verbal fluency and about made intrusion errors. The severi-
ty of negative symptoms, the severity of Formal Thought Disorder and pharmacological varia-
bles were significant moderators to errors in Verbal Fluency performance.
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Conclusions: Errors in Verbal Fluency can be explained by the interaction of different
variables in patients with schizophrenia. Schizophrenia is a psychological pathology with
great phenomenological complexity and its particularities can only be explained by the con-
sideration of the multiple factors involved in its manifestation.
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Introduction

Verbal Fluency (VF) tasks are linguistic
production tests that need start up several
cognitive mechanisms (processing speed, at-
tention, semantic memory, executive func-
tions). The clinical application of this neu-
ropsychological instrument has become
important, because it has proven sensitivity to
different brain pathologies. An example is the
Schizophrenia. Impairments in VF have been
reliably demonstrated in patients with schiz-
ophrenia!"1¢. Despite this strong evidence,
some findings are contradictory when a type
of task is considered; being that some studies
observed more impairment in semantic verbal
fluency (SVF)*!217-18 \hereas other studies
support the hypothesis of a specific alteration
of performance in phonological verbal flu-
ency (PVF)>1921 which has been associated

with frontal lobe disturbance?2.

Several factors could have an influence in
the performance in VF tests. For example,
there are many associations between psy-
chotic symptoms and word production in
VF7:1520.23-26. Kyt these associations are
stronger with negative symptoms rather than
positive ones. Antipsychotic medication ef-
fects have been studied by several authors;
however there are controversial results; es-
pecially when effects of the new antipsy-
chotics are compared to conventional an-
tipsychotics?”. Typical antipsychotics provide

a small benefit for the treatment of cognitive
disturbances in schizophrenia, and atypical
antipsychotics such as clozapine, risperidone,
olanzapine and quetiapine appear associated
with improved cognitive?’-30.

Despite the great number of studies that
characterize VF in schizophrenia, there is
little information about the errors that pa-
tients made in these types of verbal tests. The
patients produce fewer words than healthy
controls and make a higher number of mis-
takes than control subjects’. However, the
description of the errors committed by this
population is not frequently reported and the
investigation of a pattern analysis of their
performance is needed, because errors in neu-
ropsychological tasks are aberrant behaviors
that arise for several reasons and are associ-
ated with certain neurological conditions.
These aberrant responses give a sample of the
patient’s behavior that allows the neuropsy-
chologist to approach how the patient thinks
and how he perceives himself, the world and
its expectations2.

Perseverations and intrusions are the types
of errors that can commonly be found in VF
tests. Perseveration could be defined as the
inappropriate repetition of an earlier re-
sponse’3. However, the term perseveration is
used to describe a wide variety of phenom-
ena, so we can say that perseverations are not
a unitary phenomenon4. According to Sand-
son and Albert® there are three possible per-
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severation errors: stuck-in-set, recurrent and
continuous. This classification depends on
the complexity of the affected behavior®®.
Stuck-in-set perseveration is defined as the in-
appropriate maintenance of a current cate-
gory or framework and involves a deficit in
executive functioning and it has been related
to altered function in the frontal lobe®. Re-
current perseveration is an unintentional rep-
etition of a previous response to a subsequent
stimulus, involves an abnormal post-facilita-
tion of memory traces and it has been related
to posterior left hemisphere malfunction’. It
consists in the repetition of an earlier respon-
se when processing a series of consecutive in-
centives as observed in aphasic patients®.
For example, the production of the same word
on successive trials of an object-naming task.
Lastly, continuous perseveration is the inap-
propriate prolongation or repetition of a be-
havior without interruption, involves a deficit
in motor output and is associated with dam-
age to the basal ganglia. For example, in
word writing it s an addition of letters, “lob-
ster: lobbster” and “door: dooor”3*. Ac-
cording to this classification and at level of
analyses, the perseveration found in VF tasks
may be classified as “stuck-in-set” persever-
ation or recurrent perseveration; that is as an
executive problem to switch from one re-
sponse strategy to another?* or an abnormal
post-facilitation effect in the memory traces.

On the other hand, an intrusion error could
be defined as an unintentional recollection of
inappropriate information’’. Intrusions are in-
appropriate responses that can be expressed in
different behaviors in VF tasks, such as bring-
ing up a word that does not belong to the spec-
ified category in SVF, or retrieving a word that
does not begin with the correct letter or words
that are proper names in PVFE. Examples of in-
trusions in the animal VF task may be: “Dog
— Cat — Squirrel — Wolves — Balloons — Birth-
day —Yerba Mate — Sugar — Grapefruit juice —

Flour”. The verbal intrusions may be indica-
tive of decreased inhibition and/or increased
susceptibility to interference®3 and have
been associated with several diseases such as
Huntington’s disease***2, Frontotemporal De-
mentia®’, Alzheimer’s Disease* 48, Tourette
syndrome and ADHD?” 4%, HIV-associated
dementia®® and psychiatric disorder such as
Bipolar Disorder’! and Schizophrenia'®2.
Allen, Liddle & Frith!® found that patients
with incoherence of speech produce inappro-
priate words (intrusions) in VF tasks. They
propose that both poverty of speech and inco-
herence of speech reflect problems in the re-
trieval of words from the semantic memory.

Even if the variables involved in the errors
made in VF tests have not been extensively
studied, some researchers have proposed a
cognitive mechanism that could underlie per-
severation errors. From studies on healthy
individuals, previous studies have suggested
that the failure of two mechanisms could be
on the basis of this abnormal behavior: inhi-
bition and activation. Failure on inhibition
implies the use of an answer previously acti-
vated; instead of the one suitable to the present
objective; because the previous answer is not
correctly inhibited®3. On the other hand, a fail-
ure on activation could produce a perseveration
error because a wrong answer receives a slight
abnormal activation phenomenon that could
be explained by residual activation or enhanced
learning. Even if they have been described as
different mechanisms, inhibition and activa-
tion are nothing but complementary>?. If there
were a failure in activating an objective re-
sponse, perseveration errors might occur be-
cause a previous answer remains activated and
thus is mistakenly chosen as an answer.

The cognitive basis of perseverations has
also been extended to explain intrusion er-
rors, answers that have not appeared recently
or omissions. The prevalence of perseveration
and intrusion should be associated with vary-
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ing degrees of severity of a failure-to-activate
deficit>®. When the deficiency in activation
increases, the number of perseveration errors
could increase too, as well as, the number of
intrusions or omissions®>. In case of a failure
in inhibition, either a previous answer or the
objective response could be highly activated.

In a previous study we found that psycho-
tic positive symptoms were correlated with
the generation of errors in the VF tasks in pa-
tients with schizophrenia>*. However, a num-
ber of issues emerged for consideration in fu-
ture studies. For example, the percentage of
patients with chronic schizophrenia who are
failing, and predictors may be related to the
production of errors in these tasks in addition
to the severity of psychotic symptoms. This
study analyzed the amount of mistakes and
also intended to explain their presence con-
sidering multiple factors such as sociodemo-
graphic, cognitive, clinical, and pharmaco-
logical variables.

Materials and methods

Participants

The study included 87 patients diagnosed
with chronic schizophrenia from the mental
health institutions of “Prof. Le6n S. Morra”
Sanitarium and the “San Nicolas” Clinic and
87 healthy controls volunteers from the Fac-
ulty of Psychology, National University of
Cordoba and Retired Center “Puerreydén”
and others from the city of Cérdoba, Ar-
gentina. All of the participants were aged be-
tween 18 and 72 years, and were both male
(N =41) and female (N = 46). Different ed-

ucational levels were included (Table 1).

The selected participants were patients
who fulfilled the criteria for Schizophrenia
Disorder DSM IV-TR based on the Struc-

tural Clinical Interview for DSM-IV and
Chronic Schizophrenia (continuous signs of
the disease for more than two years). The
patients had to be psychiatrically stable for at
least two weeks on their treatment with an-
tipsychotic drugs before participating in the
study. In addition, participants were required
to give their informed consent during the ini-
tial interview. The exclusion criteria were
neurological illness, traumatic brain injury, a
history of electroconvulsive therapy, and al-
cohol/substance abuse or addiction.

For healthy controls exclusion criteria
were: cerebrovascular accident (CVA), trau-
matic brain injury, episodes of coma, epilep-
sy, loss of consciousness for more than 20
minutes, cardiomyopathy, nephropathy, he-
patic encephalopathy, thyroid problems, dia-
betes, chronic headaches, hypertension, re-
current sleep alterations, diagnosed psychiatric
alterations and drug use. In addition, those
subjects who have direct family history of se-
vere psychiatric disorders were excluded.

The study was approved by the “Prof.
Le6n S. Morra” Sanitarium Ethics Commit-
tee, and written informed consent was ob-
tained from all subjects.

Measures

Symptom assessment

Scale for Assessment of Positive Symptoms
(SAPS) — Spanish version®. The SAPS was
used to assess the display of positive psy-
chotic symptoms of the participants as it is
specifically designed to assess these kinds of
symptoms.

Scale for Assessment of Negative Symp-
toms (SANS) — Spanish version>: The SANS
was used to evaluate the negative psychotic
symptoms due to its specificity in assessing
psychotic symptoms present in schizophrenia.
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Table 1

Demographic and clinical characteristics of the participants groups

Healthy control
group (N 87)

Chronic schizophrenia
group (N 87)

% M(SD) % M(SD)
Age - 45.72 (14.63) - 47.41 (12.49)
Sex (F/M) 52.9/47.1 - 52.9/47.1 -
Handedness (R/L) 96.6/3.4 - 96.6/3.4 -
Education (years) - 13.02 (4.29) - 11.18 (3.94)

Years of illness -
SAPS -
Hallucination -
Delusions -
Bizarre behavior -
Formal thought disorder -
SANS -
Affective flattening or blunting -
Alogia -
Abolition/apathy -
Anhedonia/asociality -

Attention _

23.99 (11.85)
48.31 (34.55)
2.07 (1.53)
2.56 (1.42)
2.26 (1.54)
2.28 (1.46)
48.32 (28.46)
2.40 (1.41)
2.44 (3.64)
2.34 (1.40)
2.38 (1.54)
2.17 (1.49)

Neuropsychological Measures

Verbal Fluency Test: It is a word-naming
task. It has two versions that can measure the
fluency of speech. Just the number of intru-
sions and perseverations were analyzed on
this evaluation.

Semantic Verbal Fluency Test (SVF). We
used the “Animal” naming task?? and a vari-
ation of the test using “Fruits or Animals”°
as the stimulus. In the first one, participants
had to name as many animals as possible
during a minute without repeating them. In
the alternating semantic fluency test, partic-
ipants had to name as many fruits and ani-
mals as they could during a minute.

Phonological Verbal Fluency Test (PVF).
The letter “P” was chosen as a stimulus on
the first verbal fluency test, where partici-
pants had to name as many words as possible
beginning with the letter “P” in one minute.
On the second test participants had to name
as many words as possible switching be-
tween letters “A” or “F%, They were told
that repeating words, names, places or coun-
tries were not permitted.

Boston Naming Test (BNT) — The Short-
ened Boston Version-15”7. In this test partic-
ipants were asked to name 15 different draw-
ings of objects. Participants were instructed
to name the object that appeared on each
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drawing. In this study they were taken into
account the total number of responses called
correctly and spontaneously.

Stroop Color-Word Test — Spanish ver-
sion®%. In this format we used three trials: in
the first task the participant had to read out
loud the names of the colors printed in black
ink. In the second trial they were required to
name the printed color. And in the third par-
ticipants were instructed to name the color of
the ink printed while the written color was a
different one. Scoring in this assessment was
by the number of items read or named in a
45-second time limit. This test was used to
evaluate different basic cognitive processes.
With the first trial we evaluated the capacity
to maintain focused attention. And inhibitory
attention control was evaluated with the third
and interference score.

Procedure

The study involved three sessions. In the
first session, the groups were interviewed to
learn about their socio-demographic back-
ground in order to select possible partici-
pants. After this, they were explained the ob-
jectives of the study, the scientific use of the
results of the study, making clear that their
identity would be kept secret and that all the
data collected would be referred to a number
and a letter. The participants that accepted to
be included in the study signed a written in-
formed consent to participate and then un-
derwent a structured interview regarding their
relevant clinical and mental health history.
This interview consisted in a series of previ-
ously established questions regarding their
personal and family history of mental disor-
ders, both suspected and positive, and the
presence of any concomitant personal or fam-

ily medical illness. The cognitive evaluation
was then performed in a subsequent session
of 45 minutes, in which two professionals
specialized in neuropsychology applied to
psychiatric disorders carried out the four tests
of VF with a 10 minute interval between each
task. The tests were recorded with the con-
sent of the patients for a better assessment of
their performance. At the same time, and
with due authorization, the clinical histories
of the patients were examined to corroborate
their socio-demographic (i.e. level of educa-
tion) and clinical data (beginning of the ill-
ness, years of illness, current medication).

Data analyses

Normal distribution of the results was tested
using the Shapiro-Wilk test. T-test was used
for differences between the two groups. Hier-
archical regression analyses were also used to
examine the relationship between errors in
VF tasks and four blocks of predictive vari-
ables. The blocks were defined as follows: 1)
Sociodemographic: age and education in
years. 2) Clinical-psychiatric: This included
the years of illness and the total scores of the
scales assessing psychotic symptoms SANS
and SAPS, and total scores on the assessment
of each of the symptoms that were included
in these scales. 3) Cognitive: that included in-
terference score on the Stroop Color-Word
Test and the answers correctly and sponta-
neously emitted in the Boston Naming Test.
4) Pharmacological: Daily doses in mil-
ligrams of Levomepromazine, Haloperidol,
Chlorpromazine, Clozapine and Risperidone
were included in this block. These antipsy-
chotics were included because of their high
percentage of administration in the patient
sample. Statistical analyses were performed
using SPSS 19 for Windows.
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Results

Error descriptive results in Verbal
Fluency. Comparison of groups:
Healthy Control and Chronic
Schizophrenia

The descriptive results showed that the
group of chronic patients with schizophrenia
made significantly more errors in the four VF
tests compared to the control group (Figure 1).
Significant differences between healthy con-
trols and patients were also found in the num-
ber of errors made in the tests, except for in-
trusions in both semantic tests (Table 2).

Patients with schizophrenia
percentage that committed
intrusions and perseverations
errors in PVF and SVF

Prior to commencing the descriptive analy-
sis of the errors made in VF tests in the patient
group, we analyzed the percentage of patients
that made mistakes in the four verbal tasks. Of
the total number of patients in the four tests
(N = 87), 29.10% made intrusion errors and
51.58% perseveration errors. For the PVF
“letter P”, 38.40% of the patients made in-
trusion errors and 19.80% made more than
one intrusion. On the other hand, 37.20% of

Intrusions

Intrusions
Perseverations
Intrusions
Perseverations
Perseverations

PVE"P"

PVE"A or F' SVF "Animals"

m Healthy Controls Mean

B Chronic SchizophreniaMean

Intrusions

Perseverations

SVF "Fruits or
Animals"

Figure 1. Descriptive results for errors in Verbal Fluency.

the patients made perseverations and 11.60%
made more than one mistake. For the PVF
“letters A or F”, 44.20% of the patients made
intrusion errors and 20.90% made more than
one, whereas 34.90% of the patients made
perseveration errors and 19.80% made more

than one. In the semantic tests, more specifi-
cally SVF “animals”, 14% of the patients ma-
de intrusion errors, and only 4.70% commit-
ted more than one. On the other hand, 47.70%
of the patients made perseveration errors and
25.60% made more than one perseveration er-
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Eael;frii)tive results for errors in Verbal Fluency tasks. Comparison of groups: Healthy Control and Chronic
Schizophrenia
Healthy control Chronic schizophrenia
VF/Group group (N 87) group (N 87) Statistic
Mean SD Mean SD T P

PVF-Letter “P”

Intrusions 0.08 0.33 1.02 291 -2.631% 0.009

Perseverations 0.29 0.49 0.64 1.23 -2.296* 0.023
PFV-Letters “A or F”

Intrusions 0.27 0.58 1.06 1.88 -3.221% 0.002

Perseverations 0.23 0.66 0.63 1.02 -2.900%* 0.004
SVF-“Animals”

Intrusions 0.05 0.22 0.43 1.99 -1.547 0.124

Perseverations 0.42 0.74 0.99 1.44 -3.026* 0.003
SVF-“Fruits or Animals”

Intrusions 0.21 0.73 0.51 1.28 -0.209 0.835

Perseverations 0.32 0.59 1.06 1.68 -3.355% 0.001

* The difference is significant at the 0.05 level.

ror. For the SVF “fruits or animals”, 19.80%
of the patients made intrusion errors and
12.80% made more than one intrusion error;
46.50% of the patients made perseveration
errors and 24.40% made more than one error.
Figure 2 shows patients percentage of errors
committed in VF tasks.

Effect of sociodemographic,
clinical, pharmacological and
cognitive factors on the presence
of errors in VF tasks in patients
diagnosed with chronic
schizophrenia

In order to analyze the effect of a group of
variables thought to have an influence in the
production of errors in VF tests, eight linear
regression analyses were performed in blocks
for each type of error (intrusions and perse-

verations) in each test. Only patients with
errors were included in the analysis and all
data had a normal distribution. Descriptive
data are shown in Table 3.

Three of the regression models had ANOVA
results that allowed rejecting the null hy-
pothesis. One was the intrusion errors in the
alternating phonemic test of letters “A and F”
including 37 patients with ANOVA values F
=6.173 (p = 0.000) and R>= 0.418. The pre-
dicting values belong to Block 2 and 3: sever-
ity of formal thought disorder [B = 0.566, p
= 0.005]; degree of alogia [B =-0.896, p =
0.000]; severity of negative attention symp-
toms [B = 0.432, p = 0.020], dosage of Ha-
loperidol [B = 0.401, p = 0.007] and dosage
of clozapine [B = 0.319; p = 0.023].

Another model that proved acceptable was
the perseveration errors made by 30 patients in
the same phonemic test, with ANOVA values of



ANALYSIS OF ERRORS IN VERBAL FLUENCY TASKS IN PATIENTS...

313

60

50

40

30 ~

Intrusions

Over 1 intrugion
Perseverations
Intrusions

Over 1 intrusion
Perseverations

Over 1 perseveration

PVE"P" PVF"A or F"

Over 1 perseveration

Intrusions
Over 1 intrusion P
Perseverations
Intrusions
Over 1 intrusion
Perseverations

Over 1 perseveration
Over 1 perseveration

SVF "Animals" SVF "Fruits or

Animals"

Figure 2. Percentage of patients with schizophrenia producing intrusions and perseverations in PVF an SVF.

Eelezlciii)tive results for errors in four Verbal Fluency tasks in patients who produce errors
SVF “Fruits
PVF “P” PVF “A or F” SVF “Animals” or Animals”
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Intrusions 2.67 (4.24) 2.39(2.19) 3.08 (4.66) 2.65 (1.69)
Perseverations 1.72 (1.49) 1.16 (1.27) 2.05(1.43) 2.28(1.81)

[F = 4279, p = 0.014] and R? = 0.253. This
model includes the following three variables:
degree of negative symptoms assessed globally
by SANS [B =-0.653, p =0.007], severity of ap-
athy/abulia [B = 0.419, p = 0.073] and dosage
of levomepromazine [B = 0.353, p = 0.037].

The result of the linear regression for the
perseveration errors of 40 patients in the SVF

test alternating between “Fruits or animals”
also had ANOVA results that allowed reject-
ing the null hypothesis (F=7.179, p = 0.002;
R2=0.280). Two variables were involved in
this model, years of schooling [B = 0.370; p
=0.012] and degree of formal thought disor-
der [B =0.414; p = 0.005]. Table 4 shows the
summary of the predictive models.
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Table 4
Associations of errors in two VF task with sociodemographic measures, clinical variables, cognitive measures
and antipsychotic medication in patients with chronic schizophrenia who produce errors

PVF SVF
PVF_“AorF” SVF_ “Fruits or Animals”

Intrusions Perseverations Perseverations

Block_1 Age

Education (years) v
Block_2 Years of illness

SAPS

Hallucination
Delusions
Bizarre behavior
Formal thought disorder v v
SANS v
Affective flattening/ blunting
Alogia 4
Avolition/apathy v
Anhedonia/asociality
Attention v
Block_3 Stroop_ Word

Stroop_Color-Word
Stroop_Interference
BNT Total
BNT_Semantic Cued
BNT_Phonemic Cued

Block_4 Haloperidol v

Clorpromazina
Levomepromazine v
Clozapine v

Risperidone
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Discussion

In the present investigation we studied the
presence of two types of errors in single op-
tion and alternative PVF and SVF tasks in pa-
tients with chronic schizophrenia. An inter-
esting result obtained was that at least half of
the patients presented perseveration errors
and about 30% presented intrusion errors in
the VF tasks administered.

Our results also showed that there were a
greater number of patients that made perse-
veration errors than the ones who made in-
trusion errors in semantic tasks. The opposite
pattern was presented in phonemic tests, in
which a larger number of intrusion errors
were observed. These differences could be
due to the cognitive and neurofunctional de-
mands of each test. Although both tasks are
supposed to involve the same initiation and
monitoring processes controlled by a central
executive component®®, they present some
evident differences regarding the nature of
the information that must be processed (se-
mantic or phonemic). Semantic representa-
tions processed during the SVF test were or-
ganized in categories and subcategories,
which allowed an easier spontaneous recovery
of associated items. On the contrary, re-
sponses processed during PVF tests depended
on the phonetic level of the representation in-
dependently to their meaning or category,
and this could decrease the speed with which
they are activated®’.

The results of this study are similar to tho-
se obtained by Azambuja et al.’® in patients
with Huntington’s disease, where moderate
Huntington patients had a greater number of
intrusions in phonologic fluency tests and a
greater number of perseverations in semantic
tests. Thus, the authors proposed the need to
investigate the reasons of these results and es-
tablished a hypothetical relation between er-

rors and a specific loss in the elaboration of
strategies to search for information, or self-
monitoring, or inhibition of responses, all
characteristics of executive function loss. The
fact that our results are similar could indicate
that these types of errors might be attributed to
an alteration of the fronto-subcortical (fronto-
striatal) circuits, which has been reported in
this disease. Dysfunction in fronto-striato-thal-
amic circuitry is hypothesized to be integral to
the pathophysiology of schizophrenia®!.

Regarding all sociodemographic variables
that were considered, only the number of
years with the disease was predictive of the
number of perseverations in the alternative
semantic task. A former study performed on
healthy individuals reported that the age fac-
tor could influence the presence of errors,
particularly perseverations®?. However, in
this study the age factor had no effect on the
number of errors.

In regards to clinical variables, especially
the degree of negative symptoms and the
severity of formal thought disorder seemed to
be highly predictive of the number of errors
produced in both semantic and phonemic al-
ternating VF tests. The effect of psychotic
symptoms over cognitive functioning of pa-
tients, and specifically on the performance in
VF tasks, has been widely reported’-13-20-23-26,
However, the relationship between severity of
all psychotic symptoms and production errors
in VF has not been previously reported, few
studies have presented relations between spe-
cific symptoms such as disorganized speech'®.

As to pharmacological variables, typical
antipsychotics in particular seemed to be sig-
nificant predictors of errors in alternating VF
tests. The clinical use of this type of drug is
useful for the remission of the positive symp-
toms of the disorder, but chronic and/or high
doses induce tardive dyskinesia and other
Parkinson’s disease-type disorders in over



316 FLAVIA GALAVERNAETAL.

70% of the patients in addition to cognitive
alterations in different processes such as ex-
ecutive functions, memory, processing speed,
and others®-%. Tandon and Jibson® assert the
adverse effect of extrapyramidal symptoms on
cognitive function, which is aggravated by
treatment with anticholinergic drugs®’-7!. We
found no previous studies that specifically
established an association between VF task er-
rors and the administration of antipsychotic
drugs in patients with schizophrenia. The re-
view of McNamara & Albert®? regarding the
neuropharmacology of verbal perseveration,
established some study perspectives and clini-
cal applications, showing that some treat-
ments had been efficient in decreasing it and
combined with language therapies could be of
great clinical utility. The treatment of schizo-
phrenia involves the rational use of multiple
forms of treatment among which pharmacolo-
gy is the most important one®.

One of our hypotheses was that cognitive
variables would be predictive of the errors
produced in the tasks, particularly inhibitory
control, but none of the variables included in
the cognitive block predict errors in any of the
verbal fluency in this study. Nevertheless, the
combination of the different variables can ex-
plain the errors made in verbal tasks involv-
ing spontaneous word recovery. Schizophre-
nia is a psychological pathology with great
phenomenological complexity and we can
only explain its particularities considering the
multiple factors involved in its manifestation.

There are certain limitations to the present
study that must be taken into consideration for
future work in this field. One of them is as-
sociated to clinical variables such as schizo-
phrenia subtype, paranoid or non-paranoid
patients which were not included in the pre-
sent study. Some studies have demonstrated
that patients with paranoid schizophrenia have
a best neurocognitive performance compared
to patients with non-paranoid schizophrenia

(ie. disorganized schizophrenia)’>7. It seems
that disorganized schizophrenia has another
cognitive pattern, characterized by deficits in
tasks involving the frontal lobe’. Further-
more, other psychopharmacological variables
would need to be considered, such as doses of
other drugs that can be administered to pa-
tients (such is the case of hypnotics, anxi-
olytics and others).

The novelty of this investigation not only
lies in the systematic study of the type of er-
rors made in VF tasks by a group of patients
with chronic schizophrenia and the signifi-
cant number of patients that were found to
make these errors, but also the study of the
different variables that might be involved in
this process. Thus the influence of sociode-
mographic, clinical, cognitive and pharma-
cological variables were assessed on the pro-
duction of errors in four VF tasks, as well as
their possible joint effect.

The VF task is widely used in clinical and
a qualitative analysis the patient’s perfor-
mance is necessary. The clinical utility of
these findings supports again this type of
analysis, which not only consider the number
of correct words produced, but also the type
of errors that can generate a patient as part of
their study of cognitive mechanisms for ex-
ecution of this simple task. Furthermore, the
analysis of such errors can help to under-
stand behaviors of patients with schizophre-
nia on a more complex level, such as disor-
ganized speech and disexecutive function.
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