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ABSTRACT

RÉSUMÉ

Introduction. Cognitive impairment is a key symptom of schizophrenia and is known to be due to neurodevelopment changes.
The aim of our study was to compare verbal fluency
of patients with paranoid schizophrenia (PSch), first
grade relatives (FGR) and healthy control subjects
(HC) and to find additional risk factors for poor verbal
fluency test performances in cases with PSch.
Material and methods. 108 PSch (66 males, 44 females, mean age 38.86±10.02 y), 58 FGR (30 males,
28 females, mean age 36.71±11.74 y) and 60 HC (37
males, 23 females, mean age 35.68±11.36 y) were studied during the period 2015-2017 at the Department
of Psychiatry and Medical Psychology, University
Hospital Pleven, Bulgaria. After giving informed consent, they underwent full somatic and neurological examinations and fulfilled Isaac’s Set Test (IST) and K,
A, M, E literal fluency test (LF).
Results. PSch obtained lower scores on both LF and
IST than other two groups. FGR had poor performance only on LF. Ageing, level of formal education,

Etude comparée des résultats des tests de l’expression
verbale facile chez les patients avec de la schizophrénie paranoïde, de parents au premier degré et de témoins sains
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Introduction. Les troubles cognitifs de la schizophrénie sont un domaine d’intérêt scientifique depuis les
années 70 du XX siècle. Ils constituent un symptôme
clé et sont discutés en relation avec l’hypothèse d’un développement neurologique altéré dans la schizophrénie.
Le but de notre étude est de comparer les résultats
des tests de la facilité verbale des patients atteints de
schizophrénie paranoïde (PCh), de primo-nés (PN) et
de témoins sains (TS).
Matériel et méthodes. L’étude a été menée sur 108
patients atteints de (PCh) – (66 hommes et 42 femmes,
d’âge moyen à 38,86 ± 10,02), 58 patients (PN) (30
hommes et 28 femmes, à un âge moyen de 36,71 ±
11,74) et 60 IC. 23 femmes, d’âge moyen 35,68 ± 11,36)
au moyen du test de Isaac (IST) pour la sémantique et
le type FL K-A-M-E.
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severity and duration of schizophrenia were associated
with LF and IST performances.
Conclusions. PSch show significant LF and semantic
fluency difficulties. FGR have only LF changes. Verbal
fluency is related to ageing, formal education, duration
and severity of schizophrenia.
Keywords: verbal fluency, literal fluency, semantic
fluency, schizophrenia, first grade relatives.

Résultats. Les patients atteints de PCI présentaient
des résultats inférieurs aux deux tests à la fois en IST
et en FL, par rapport à PR et au PC, ainsi que des violations de la qualité des mots générés. Les IP montrent
une FL inférieure à celle du CI. L’influence sur le
succès des TSI et de la FL chez PSI est liée à l’âge, à
l’éducation, aux années de maladie et à la gravité de la
maladie, ainsi qu’à la gravité des symptômes négatifs
et des symptômes de désorganisation.
Conclusions. Les PCh ont montré des anomalies significatives de la FL et une facilité sémantique quantitative et qualitative. Les PN montrent une FL cassée.
Mots-clés: expression verbale facile, facilité littérale,
facilité sémantique, schizophrénie, parents au premier
degré.

INTRODUCTION
Schizophrenia is a severe, chronic psychiatric
disorder, characterized by changes in almost all psychic spheres, loss of personal unity and abnormal interpretation of reality. It is associated with significant
social and professional dysfunction.
Rich evidence on specific cognitive dysfunction,
not only as epiphenomenon due to therapy but core
feature of the disease is currently been collected1.
These cognitive changes have been discussed in association with neurodevelopmental theory and changes
in brain circles, engaged in cognition, particularly
these, related to prefrontal cortex and its networks
to cortical and subcortical structures2,3.
Cognitive changes in schizophrenia are known
to be developed at early stages of the disease and even
before the first psychotic episode 4,5. They remain
comparatively stable over time and probably are observed in relatives at lower degrees4.
Basic executive dysfunction (particularly in attention, psychomotor speed, inhibitory control)
seems to be crucial for the whole cognitive impairment due to schizophrenia6. It can be manifested in
verbal fluency (VF) difficulties.
AIM OF OUR STUDY was to compare VF of patients with paranoid schizophrenia (PSch), first grade
relatives (FGR) and healthy control subjects (HC) and
to find additional risk factors for poor VF test performances in cases with PSch.

THE

MATERIAL

AND METHODS

A total of 226 subjects, divided into three
groups, were studied in our research, during the
period 2015-2017, at The Department of Psychiatry
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and Medical Psychology, University Hospital Pleven,
Bulgaria. Of them, 108 (66 males and 42 females,
mean age 38.86±10.02 y) had PSch, according to the
criteria of International Classification of Diseases-10
and met the following additional criteria: (1) disease
duration of minimum 1 year; (2) on regular and
dose-adequate antipsychotic treatment; (3) on stable
state without exacerbations during the last 3 months
before examination; (4) with clinically significant
schizophrenia symptoms defined as minimum “mild“,
according to the Positive and Negative Syndrome
Scale (PANSS) and with disease severity measured at
least “mild“ on Clinical global impression (CGI) and
(5) without any other significant somatic or brain diseases, substance dependence or mental retardation.
We recruited 58 otherwise healthy FGR (30
males, 28 females, mean age 36.71±11.74y) and 60
HC (37 males, 23 females, mean age 35.68±11.36y).
All examined subjects were fluent in Bulgarian
language, with minimal formal education of 8 years
and without any sensory deficit which could impact
on VF and Isaac’s Set Test (IST) performances.
After giving informed consent, all subjects who
fulfilled the study criteria underwent full somatic
and neurological examinations and clinical interview
(incl. family and medical history). The clinical state of
PSch was evaluated using PANSS and CGI. Positive,
negative syndromes and disorganization were assessed by PANSS subscales. All of recruited subjects
were examined via IST-test for semantic verbal fluency and 4 minutes K-A-M-E test for literal fluency
(LF) in Bulgarian language.
Intergroup results were compared via multiple
sample comparison tests (on the basis of ANOVA and
Fisher’s tests), using EPSS 20 and Statgraphics plus
5.0. Qualitative analysis of differences between generated words was additionally done on the basis of word
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Table 1. Demographics of the group of study.
Groups

PSch
108

58

60

Age (y)

38.86±10.02

36.71±11.74

35.68±11.36

Sex (males:females)

66:42

30:28

37:23

Formal education
(basic 8y; middle 9-12y; high>12y)

24;53;31

4;33;21

7;35;18

N=

FGR

HC

Legend: PSch paranoid schizophrenia, FGR – first grade relatives, HC – healthy controls; y-years

Table 2. Differences between patients with paranoid schizophrenia, first grade relatives and healthy controls.
Type of verbal fluency

PSch

FGR

HC

p(PSch-FGR)

p(FGR-HC)

IST – semantic fluency
(average points)

28.59

32.91

34.38

0.0001

>0.05

LF – literal fluency
(average points)

18.05

21.66

23.25

0.0001

0.0021

Legend: PSch paranoid schizophrenia, FGR – first grade relatives, HC – healthy controls; IST – Issac’s Set Test, LF – literal fluency test

cluster frequency and ability to generate words from
different word clusters.
We used regression analysis (linear models) for
finding relations between specific factors (education,
sex, ageing, PANSS, duration of schizophrenia) and
IST and LF performances. All results were interpreted at 95.0% confidence level.

RESULTS
Demographics. Demographic data from three
examined groups are summarized in Table 1. Mean
duration of PSch (from the first episode to the study)
was 12.8±8.2 years. The average disease severity,
measured by PANSS, was 71.8±5.1 points.
IST and LF performances. Summary of VF test
results (IST and LF) is given in Table 2. PSch group
results on both scales were significantly lower than
those obtained from the other two; however, FGR
and HC showed difference only in LF, but not IST.
44.9% of PSch performed well on IST and 29.1% on
LF.
Unlike FGR and HC, 36% of PSch generated
words of low cluster frequency (e.g. “mammoth“,
“dragon“, “tyrannous“, maurakuya, litchi, Pompey,
Machu Picchu, etc.), 75% of them had difficulties in
cluster switching and one third listed only predators
or reptiles on IST animal subcategory.
The influence of additional factors on test performances of patients with PSch. Positive correlations were found between education and IST/LF performances (p=0.0001). Ageing had negative impact
on IST (rr= –0.22; p=0.0225), but not on LF (p>0.05).
There were no statistically significant sex differences.

IST performance was related to disease duration (rr=-0.22; p=0.0120) and severity, measured by
PANSS (rr= –0.49; p=0.0001).
PSch with severe positive symptoms used less
word clusters and had difficulties in cluster switching.
The degrees of negative symptoms and symptoms of
disorganization worsened IST performance (rr=-0.47;
p=0.0001; rr=-0.46; p=0.0001, respectively).
Disease duration and severity were related
to LF performance (rr=-0.22; p=0.0224; rr=-0.42;
p=0.0001, respectively). The most important roles
on LF scores played the degree of negative symptoms
(rr=-0.50; p=0.0001) and symptoms of disorganization (rr=-0.53;p=0.0001).

DISCUSSION
Our analysis supports the previous findings
of significant semantic and LF impairment related
with PSch7-9. There are two main hypotheses that
have been used for explanation of the development
of VF impairment due to PSch: the first is pointed
on semantic storage disorganization8; the second on
difficulties in word extraction from memory depot
as a specific expression of wide intellectual deficit7.
According to Rinaldi et al8, such deficit has been associated with specific impairment on semantic level.
However, we suppose not semantic memory, but executive dysfunction plays the main role for VF deficit. Semantic fluency is known to be mainly related
to temporal lobe functions and networks. Unlike
semantic, LF performance is related predominantly
with frontal lobe10 which is strongly associated with
neurodevelopment changes in PSch2,3. LF compared
to semantic requires more complex operations in
June 2019
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word finding (use of great number of word clusters
from different word trees), more mental operations,
higher psychomotor speed and faster and accurate
interactions between temporal and frontal lobe.
Qualitative analysis of words meaning gives additional information for frontal and temporal lobe
dysfunctions related to VF. PSch patients tend to
generate low-frequency words (having difficulties in
word-tree arrangement and hierarchy) from small
number of word clusters (impaired information procession speed). One third of them use words with
frightening meaning, probably due to defective thinking and reflection of themselves and environment11,
egocentrism and replacing of positive emotions by
negative affect and anger. Such findings suspect
significant loss of frontal control over affective domains. Moreover, PSch shows tendency for generating
words related to mythology and history, but not to
nearby environment and reality. The possible explanation can be searched in “loose of associations“7,12
phenomenon, which is strongly related to specific
impairment of inhibitory control (basic frontal function). Another possible explanation of impaired VF
is searched in association with schizophrenia related
low cognitive reserve13. FGR show normal IST scores
but have lower LF performance compared to HC,
though significantly better than PSch. Such subjects
can compensate the basic cognitive deficit by using
a lot of cognitive capacity in semantic fluency tasks,
but fail in more complex tasks like LF. However, they
manage to suppress irrelevant to reality and environment associations and remain capable to use high-frequency words from different word clusters. So, FGR
differentiate from HC in these specific cognitive constructs in which PSch show most obvious deficits14.
We suggest that VF (especially LF) can be used as
endo-phenotype marker for schizophrenia.
Ageing and education have probably the biggest
impact on VF in population based studies15,16. We obtained mild but significant decline of LF scores with
ageing in patients with PSch. It can be explained by
age-associated processing speed delay, which concerned mainly frontal functions. However, low education itself remains stable risk-factor for VF dysfunction even in cases with PSch. Egeland J. et al17 have
obtained gender differences in VF of general population (especially for word meaning). Unlike them, we
fail to find any sex differences in PSch group.
Disease duration and severity are significantly related to PSch VF performances18-20, though different
disease signs have various effects. Possible symptoms
have shown no significant association with cognitive
decline18, including LF, although some mild difficulties are obtained in word cluster formation. Unlike
them, negative symptoms and disorganization have
328
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strong impact on VF18-20. It suggests different models
of prefrontal and frontal circuit functioning between
PSch with more prominent positive or negative/disorganization signs.

CONCLUSIONS
PSch shows significant LF and semantic fluency
difficulties. FGR have only LF changes. VF is related
to ageing, formal education, duration and severity of
schizophrenia.
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