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Abstract:

Introduction: Impaired cognitive function has been identified in schizophrenia. However, to date Several studies
have shown a correlation between cognitive inhibition and impulsive behaviors, whereas some others have not
reported such an association. The objective of our study was to evaluate mental flexibility, cognitive inhibition
capacity and impulsivity in schizophrenic patients, as well as to look for the existence of correlations between
them.

Patients and method: Our sample included 52 patients with schizophrenia, whose PANSS score was below 40.
These patients validated the inclusion criteria for a research protocol. This assessment was done using the BIS-
11 impulsivity scale. For the assessment of executive functions, we used the Stroop Test, the Trail Making Test
(TMT). We then compared performance between the two impulsive and non-impulsive groups.

Results: The performance of impulsive schizophrenic subjects was impaired compared to non-impulsive subjects
on all tests (Stroop, TMT). These differences were mostly significant on the TMT-b and the Stroop dimensions.
Conclusion: Our results suggest that executive functions could serve as specific markers for subjects at high risk
for impulsivity. Nevertheless, experimental tests seem necessary to interpret the predictive value of our results.
Résumé :

Introduction : L altération des fonctions cognitives a é#¢ identifiée dans la schizophrénie. Cependant, a ce jour
Plusieurs travaux ont montré une corrélation entre inhibition cognitive et comportements impulsifs, alors que
certains autres n’ont pas rapporté une telle association. L objectif de notre étude était d’évaluer la flexibilité
mentale, la capacité d’inhibition cognitive et ['impulsivité chez les patients schizophrénes. Puis, chercher
l’existence de corrélations entre eux.

Patients et méthode : Notre échantillon a comporté 52 patients souffrant de schizophrénie, dont le score PANSS
était inférieur & 40. Ces patients ont validé les critéres d’inclusion d 'un protocole de recherche. Cette evaluation
a été faite en utilisant | ‘échelle d impulsivité BIS-11. Pour [ évaluation des fonctions exécutives, nous avons utilisé
le Test de Stroop, le Trail Making Test (TMT). Nous avons ensuite comparé les performances entre les deux
groupes impulsifs et non impulsifs.

Résultats : Les performances des sujets schizophrénes impulsifs étaient altérées en comparaison a celles des non
impulsifs au niveau de tous les tests (Stroop, TMT). Ces différences ont atteint un seuil de significativité au niveau
du TMT-b et les dimensions du Stroop.

Conclusion : Nos résultats suggérent que les fonctions exécutives pourraient servir de marqueurs spécifiques
pour les sujets a haut risque d’impulsivité. Néanmoins, des tests expérimentaux semblent nécessaires afin
d’interpréter la valeur prédictive de nos résultats.
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l. INTRODUCTION:

Schizophrenia is a common disease. It affects one percent of the general population (1).
Heteroaggressive acts are frequent reasons for hospitalization and compromise the socio-professional integration
of patients (1). The media coverage of these acts reinforces the popular belief that schizophrenic patients are
violent individuals. A better knowledge of heteroaggressive acts and an adapted management could improve the
treatment of schizophrenia.

Executive functions are involved in complex cognitive processes such as inhibition, strategy initiation,
cognitive flexibility, planning, execution and control of motor and cognitive activities directed towards a specific
goal requiring a high level of integration (2). Thus, they are solicited each time the subject is faced with a new
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situation requiring an adapted behavior (3). The impairment of these functions is among the most classically and
frequently documented abnormalities in schizophrenia (4, 5).

Cogpnitive inhibition, i.e. the ability to avoid irrelevant information entering working memory and to
reduce the activation of stimuli that are irrelevant to the task in hand. It is the most sensitive executive function in
schizophrenia, is central to the processes of control of cognitive activity (6) and plays a crucial role in executive
functioning and may be related to impulsivity (7). It has been little explored in schizophrenia, even though it is
involved in resistance to antipsychotic drugs.

Several studies have shown a correlation between cognitive inhibition and impulsive behavior, whereas
some others have not reported such an association. The diversity of results appears to be related to differences in
the populations examined and the clinical tools used.

The aim of our current study is to assess mental flexibility, cognitive inhibition and impulsivity in
schizophrenic patients. Then, to look for the existence of correlations between cognitive inhibition, mental
flexibility with impulsive behavior in subjects with schizophrenia.

. MATERIALS AND METHODS:

We conducted a cross-sectional study spread over six months, from January 1 to June 1, 2019, with a
primary focus on patients with schizophrenia according to DSM-V criteria and hospitalized in the psychiatry
department of the Hassan Il University Hospital of Fez.

Each patient was interviewed under similar conditions according to an operating form considering
sociodemographic data, anamnestic data of the disease, and on the management including the course of care, as
well as the notion of clinical stabilization. All the patients interviewed were stabilized at the time of testing on
antipsychotic medication.

In this study we included patients diagnosed with schizophrenia according to the DSM-5, who were
consenting and cooperating, hospitalized during the study period, and who had clinical stabilization confirmed by
PANSS scores. Excluded patients were those who were illiterate, or who refused to participate in the study, and
also patients with hearing or visual impairments, as well as patients who were perpetrators of homicide or self-
harm

All patients were assessed by the Positive and Negative Symptoms Scale (PANSS), to measure the
severity of symptoms in schizophrenic subjects. Impulsivity was assessed by the Barratt Impulsivity Scale (BIS
11), which is a self-administered questionnaire that assesses three sub-dimensions: motor impulsivity (acting
without thinking), cognitive impulsivity (rapid cognitive decision making) and planning difficulty (present
orientation and lack of future orientation).

Suppression function is assessed by the Trail Making Test (TMT), which measures mental flexibility,
and is conducted in two stages.

Braking function is assessed by the Stroop Test, which measures inhibition ability using 3 indices:
temporal (Stroop inter-time), self-corrected errors (Stroop inter-EAC), and uncorrected errors (Stroop Inter-ENC).

Frequencies were measured for categorical variables. Means and standard deviations were used for
quantitative variables. Student's t test in bivariate analysis was used to test the associations between impulsivity,
suppressive function, and braking function. Correlation was used to test associations between the impulsivity scale
and tests of braking and suppressive function.

In all analyses, the significance level was maintained at <0.05. Statistical analyses were performed using
EPIINFO.

1. RESULTS:

A total of 52 patients were recruited for the study, whose PANSS score was below 40.

It was found that there were as many women (50%) as men (50%), with a mean age of 34.60 years + 8.8,
single people were the most represented with 78.80%, a low socio-economic level in 80.80% of the patients, and
the majority of these patients were without profession (78.90%).

The study of the suppressive function using the Trail Making Test (TMT), found that the mean of the
first and second part of the test were higher in impulsive subjects compared to non-impulsive subjects, with
significant correlations for the second part of the test (Table 1).

Analysis of the braking function using the Stroop test, found that the inter-timing indices, self-corrected
errors and uncorrected errors were higher in impulsive subjects than in non-impulsive subjects with statistically
significant correlations (Table 1).

The univariate study of the three parameters of impulsivity according to the Barratt Impulsivity Scale,
finds a positive correlation with the tests of braking and suppressive function for the different dimensions of
impulsivity, but it is significant for the dimension of motor impulsivity with the interference of time, self-corrected
errors and uncorrected errors of the Stroop test (Table 2).

DOI: 10.9790/ 3008-1805013943 www.iosrjournals.org 40 | Page



Cognitive Inhibition And Impulsive Behavior In Subjects With Schizophrenia.

Table 1: Association between cognitive inhibition and tests assessing suppressive and braking function.

PARAMETERS IMPULSIVE PATIENTS NON-IMPULSIVE PATIENTS P VALUE
TMT a (Secondes) 85,5 +/- 22,20 77,33 +/- 34,75 0,31
TMT b (Secondes) 233,88 +/- 66,44 213,13 +/- 76,75 0,03
Stroop inter-temps 108,75 +/- 67,86 102,60 +/- 40,46 0,04
Stroop inter-EAC 6,65 +\- 3,22 2,78 +/- 1,56 0,01
Stroop inter-ENC 7,78 +/- 4,56 4,33 +/-3,24 0,01

Table 2: Correlation between impulsivity according to the Barratt Impulsivity Scale and tests assessing
suppressive and braking function: results of univariate analysis.

PARAMETERS BIS motrice BIS cognitif DIFFICULTY IN PLANNING
Stroop inter-temps 0,40 [p=0,01] 0,13 [p=0,3] 0,04 [p=0,16]
Stroop inter-EAC 0,36 [p=0,02] 0,24 [p=0,07] 0,21 [p=0,23]
Stroop inter-ENC 0,31 [p=0,02] 0,23 [p =0,08] 0,13 [p=10,33]
TMT a 0,16 [p = 0,23] 0,05 [p =0,69] 0,13 [p=0,35]
TMT b 0,10 [p =0,39] 0,14 [p =0,30] 0,04 [p=0,75]

V. DISCUSSION:

In schizophrenic subjects, impulsivity can result in aggression, suicide attempts, substance abuse, risk-
taking behaviors. It therefore has a significant impact on the evolution of the schizophrenic disorder.

Several studies have evaluated the prevalence of violent behavior in the population of schizophrenic
patients, with often contradictory results. We note that among the studies reviewed, all the subjects included are
both male and female. Only Lindqvist and Allebeck (8) studied men and women separately.

Swanson et al (1990) showed that, in the general population, the risk of violent behavior is multiplied by
six for an individual with a diagnosis of schizophrenia, by ten for an individual with a diagnosis of schizophrenia
and a comorbidity, and by 17 for an individual with a diagnosis of schizophrenia and a psychoactive substance
use (9).

Lovell et al (2008) showed that the number of assaults and violent behaviors experienced by individuals
with schizophrenia is significantly higher than in the general population (10).

Douglas et al in a systematic review estimates that suicide in schizophrenic subjects is 13 times more
frequent than in the general population (11). Similarly, a study shows that high impulsivity in schizophrenic
patients is responsible for a high risk of suicidal acts (12).

In our study, we evaluated the executive functions in a sample of schizophrenic individuals. Firstly, we
evaluated the impulsivity threshold of these individuals according to the score obtained after taking the BIS 11, a
score higher than 72 means a high degree of impulsivity and a score between 52 and 71 translates into a normal
degree of impulsivity (13). Next, mental flexibility and cognitive inhibition ability were compared between
impulsive and non-impulsive subjects. Thus, our results could suggest that executive functions are more impaired
in impulsive schizophrenics. This finding is consistent with the majority of previous studies agreeing on the
existence of impaired executive functions in patients with progressive schizophrenia as well as during the
prodromal phase (14,15,16).

Impulsive schizophrenics not only appear to be proportionally slower at Stroop performance than less
impulsive schizophrenics, but also produce more persistent errors on the TMT and read more distracting words
on the reading with distractors task in which inhibitory control processes are required. Thus, these results show
that impulsive patients with schizophrenia, even during a stabilizing phase of their illness, exhibit a trait of
cognitive inhibition deficits (17), with intraindividual variability (18).

In contrast to studies that have reported alterations over time and perseverations of suppression function
in patients with schizophrenia (19), only an alteration in the number of TMThb perseverations was significant in
our study. An alteration in the braking function of cognitive inhibition was found during the performance of the
Stroop task in our study, which agrees with the literature (20).

Recently, functional and structural neuroimaging studies have shown brain changes during early
childhood and adolescence. One of these studies showed an accelerated loss of grey matter from the parietal to
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the frontal lobe in schizophrenic patients during childhood and adolescence (21). This would probably be an
exaggeration of the normal developmental process (22) and could explain the cognitive dysfunctions highlighted
in individuals at risk of psychotic transition (23).

Our results highlighted the fact that cognitive inhibition is not a single cognitive process in schizophrenia,
but a composite cognitive process with attentional and semantic components. Furthermore, intra-individual
differences in cognitive inhibition processes reflect short-term fluctuations in cognitive performance (24), but are
not due to aging of cognitive processes (25). The Stroop task provides greater sensitivity to the pathology of
selective attention in schizophrenia (26). This finding confirmed several predictions and the results were consistent
with the hypothesis that abnormal Stroop performance in schizophrenia reflects a failure to attend adequately to
the stimulus dimension appropriate to the task (color). This inattention affects both congruent and incongruent
conditions and multiple points in the information processing pathway (27).

This study is limited by:
e Asample size that is relatively small and an unknown ability of patients to accurately report impulsivity.
e The possible influence of neuroleptic drugs on impulsivity and cognitive inhibition should not be overlooked.
Clozapine in particular may reduce impulsivity (28) (29) and affect neurocognitive processes (30) (31).
e A history of substance use may be associated with a high threshold for impulsivity. For example, high
impulsivity scores are often associated with substance use or abuse (32).
e Extrapyramidal symptoms, which have not been evaluated, could affect patients' performance on tests.
It is clear that a deficit in cognitive inhibition is present in schizophrenia; however, its exact nature must
be determined parametrically in the context of the various subtypes of disorder, the nature and duration of
psychotropic drug use, and the history of substance use.

V. CONCLUSIONS:

This work allowed us to explore, on one hand, the impact of cognitive inhibition and mental flexibility
on impulsivity in schizophrenic subjects and, on the other hand, the links and associations that possibly exist
between the dimensions of cognitive inhibition, mental flexibility and the three dimensions of impulsivity
according to the Barratt scale.

We revealed an alteration of the executive functions in impulsive patients suffering from schizophrenia.
Given the small size of our sample, we plan to continue the work in order to enlarge the study’s population.
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