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The accurate assessment of suicide risk in psychiatric, especially affective disorder

diagnosed patients, remains a crucial clinical need. In this study, we applied temperament

and character inventory (TCI), Barratt impulsiveness scale 11 (BIS-11), PEBL simple

reaction time (SRT) test, continuous performance task (CPT), and Iowa gambling task

(IGT) to seek for variables linked with attempted suicide in bipolar affective disorder

group (n = 60; attempters n = 17). The main findings were: strong correlations

between self-report tool scores and objective parameters in CPT; the difference between

attempters and non-attempters was found in the number of correctly responded trials

in IGT; only one parameter differed between attempters and non-attempters in BPI

diagnosis; and no significant differences between suicide attempters and non-attempters

in TCI, BIS-11, and SRT were found. These justify the conclusion that impulsivity itself is

not a strong predictor, and used as a single variable might not be sufficient to indicate

the high suicide risk group among bipolar patients.
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INTRODUCTION

Every 40 s one person dies by suicide that is∼800,000 people every year worldwide (1).
The most important risk factors are: barriers in access to health care; access to lethal means,

trauma, or abuse; sense of isolation and lack of social support; previous suicide attempts; mental
disorder; and family history of suicide (2). Those suffering from psychiatric disorders have
significantly higher risks of suicide, especially in the first few months after diagnosis (3). Over 90%
of individuals, who have committed suicide, fit the criteria for having a mental health problem
(4). In bipolar affective disorder, 20% of patients commit suicide (5), and 25–50% of them present
suicidal attempts during the illness (6). For bipolar disorder, the following suicide risk factors were
identified: rapid-cycling course, mixed episodes or agitated depression, early-onset of the disease,
and comorbidity with anxiety and substance use disorders (4), and also the period soon after
hospital discharge (7). However, previous assessment tools used to recognize suicide risks have
shown to be challenging (3) and are characterized by unsatisfactory sensitivity and specificity (8).

Apart from the current medical burden and social stressors, personality traits (9) have
been investigated as distal risk factors (10, 11). The influence of decision-making includes
personality traits, such as aggression, anger, hostility, emotional instability, and impulsivity (12).
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Impulsivity plays an important role in predisposing to
psychiatric illnesses, such as bipolar disorder, depressive disorder,
behavioral and substance addictions, and personality disorders
(13–15). According to diagnostic and statistical manual of
mental disorders (DSM-5), impulsivity is “acting on the spur
of the moment in response to immediate stimuli; acting
on a momentary basis without a plan or consideration of
outcomes; difficulty establishing and following plans; a sense
of urgency and self-harming behavior under emotional distress.
Impulsivity is a facet of the broad personality trait domain—
disinhibition.” Whiteside and Lynam (16) have described four
subdimensions of impulsivity: urgency, lack of premeditation,
lack of perseverance, and sensation seeking, whereas, Barrat
impulsiveness scale subdivides impulsivity into three factors (17)
subdivides impulsivity into three factors.

Brain structures involved in impulsive behavior are the
orbitofrontal cortex (18), the anterior cingulate cortex, the
infralimbic cortex (19), and the dorsolateral prefrontal cortex
(20). Premature responses strictly corresponded with dopamine
and serotonin level (21).

Patients with bipolar disorder I especially present high levels
of impulsivity (15, 22). Interestingly, high impulsivity is present
not only during manic or depressive episodes but also in patients
with euthymia (23). Rote et al. (24) found that attentional
impulsivity was higher in patients with euthymia than healthy
controls and seems to be a predictive factor for severity of the
illness (24). Impulsive action, especially combined with anger-
related traits and novelty seeking, is a risk factor for suicidal
behaviors (25). Perraud et al. (26) found that suicide attempters
characterize with higher harm avoidance and novelty seeking
and lower self-directedness than non-attempters. High novelty
seeking presents as excessive anger, quick decision-making,
and poor impulse control. These features may predispose to a
particular type of suicidality (26), namely to multiple attempts
and first attempt at a younger age. Relatively lower impulsivity
in the attempter group was connected with higher lethality
of suicide behavior (27). Other researchers found that high
impulsiveness predisposes to choosing violent suicide methods
(28). Although impulsivity has been associated with suicidal
behavior (29) and plays a vital role in understanding many
psychiatric disorders, such as mania, substance abuse, personality
disorders, or attention deficit hyperactivity disorder (ADHD)
(30), the results of clinical investigations are inconsistent in the
field of suicidality. Impulsivity can be measured with methods
based on self-reporting, such as BIS-11, Temperament and
Character Inventory (TCI), or with behavioral tasks. Recently,
behavioral tasks have become preferred to self-report tools
because they allow to objectively measure different aspects of
impulsivity. Studies demonstrate that self-report and behavioral
measures of impulsivity can show independent results, not
correlating with each other (31).

The aim of this study is to search for a potential auxiliary
method to assess the individual predisposition of patients to
act upon suicidal ideas. We hypothesize that suicide attempters
differ from non-attempters in impulsivity parameters and
that the trait is detectable as an intermediate phenotype.
We used measurement of several aspects of impulsivity to

seek its link to suicide behavior in bipolar affective disorder.
Results of subjective (self-report questionnaires) and objective
(computerized performance tasks) methods were compared.
Subsequently, we analyzed the obtained scores in suicidal and
non-suicidal patients.

MATERIALS AND METHODS

Subjects
The investigated group included only patients diagnosed with
BP (n = 60; 21 men, 39 women). As inclusion criteria, we
used the diagnosis of bipolar affective disorder, age 18–70 years
and ability to perform computerized tasks, being right-handed,
and lack of severe somatic and neurological problems that
require immediate medical intervention. Co-occurrence of BP
with other axis I disorders or personality disorders was not an
exclusion criterion. The diagnosis was established with SCID-
I questionnaire (The Structured Clinical Interview for DSM-IV
Axis I Disorders) (32) according to DSM-IV criteria. All patients
had a history of at least one in-patient clinic treatment when the
diagnosis was confirmed. Data on suicidality, illness duration,
and family burden were completed in an additional interview.
Beck Depression Inventory, Young Mania Rating scale, and
Hamilton Depression Rating scale were used to confirm the
euthymic state in time point of neuropsychological computerized
assessment, BIS-11, and TCI completion.

Suicide attempt was defined as self-destructive behavior of an
individual with some intention to end life by himself/herself (33).
About 17 patients have had a history of suicidal attempts, among
them eight used violent methods [hanging, firearms, jumping
from a height, deep cuts, car crash, burning, gas poisoning,
drowning, electrocution, and jumping under a train according to
Asberg et al. (34); Ludwig and Dwivedi (35)], and 10 individuals
did not provide information about the history of suicidality,
presence of thoughts, and the number or method of an attempt.

The patients received a detailed description of the study
procedures and gave informed written consent for participation
in the study. The protocol was approved by the Ethics
Committee, Poznan University of Medical Sciences.

The Personality and Neuropsychological
Assessment
One of the most commonly used self-report measures is
the BIS-11 (17), which subdivides impulsivity into factors
and subfactors: (1) attentional: attention; cognitive instability;
attentional total; (2) motor: motor perseverance; motor total;
and (3) non-planning—self-control; cognitive complexity; non-
planning total. The TCI (36) is an instrument providing a
deep and comprehensive model of personality. It deconstructs
personality into seven dimensions (36, 37). Here, impulsivity is
a subdimension of novelty seeking.

The other methods of assessing impulsivity are objective
behavioral tasks, which are often computerized. They are
presented in the form of games, in which the strategy, general
score, and reaction time of the patient are measured. There
are numerous tests that are relevant to assess reactivity, ability
to inhibit action, and decision-making styles, such as simple
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reaction time (SRT) test, continuous performance task (CPT),
and Iowa Gambling Task (IGT).

The personality and neuropsychological assessment was
performed in euthymic state (<8 points in the Beck Depression
Inventory; <6 points both in Young Mania Rating scale and
Hamilton Depression Rating Scale). Personality traits were
depicted using TCI; total dimension scores and subdimensions
were used for analyses. Impulsivity was also measured
using BIS-11 and again, factors and subfactors of the scale
were analyzed.

To objectively measure the impulsive behavior of patients,
we used the computerized version of the SRT test, CPT, and
IGT from the psychology experiment building language (PEBL)
battery (38). All computer tests were performed in the same order
between 9:00 a.m. and 12:00 p.m.

In the SRT, the patient was presented with a visual stimulus
and was asked to respond as quickly as possible (39). In CPT,
the patient was to respond to many letters, but the stimulus
for which the patient should inhibit the action and not respond
was the letter “X.” The IGT is a test in which the patient is
asked to maximize his/her profit through selection of cards
from four decks. Cards from different decks are associated with
different fines and rewards. Through the trial-and-error method,
the patient should strive for optimal strategy (40).

Statistical Analysis
The distribution of the data was analyzed using the Lilliefors
test. Nonparametric tests were applied. The Mann–Whitney
U-test was used in the comparisons of the results of self-
report questionnaires and computerized performance tasks with
dichotomous variables (suicide attempts, diagnosis, and gender).

Spearman’s rank correlation coefficient was performed. Power
analysis was done using the G∗Power program (https://www.
psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-
und-arbeitspsychologie/gpower) (41). We present the raw data
with power analysis and without multiple-testing correction to
avoid omitting clinically important, but statistically insignificant
results. The significance level was set at p < 0.05. Analyses were
made using the STATISTICA 13.3 (StatSoft, Krakow, Poland).

RESULTS

Descriptive Results
The demographic structure and family burden of psychiatric
disorders of the investigated group is presented in Table 1.
The duration of illness was 1–49 years (mean 16.593 years; SD
11.703). The study group consisted of 39 patients with bipolar
type I and 21 with type II. Suicide attempters and non-attempters
groups varied in gender structure.

Suicide Attempters vs. Non-suicide
Attempters
In the entire bipolar group, the Mann–Whitney U-test did not
detect any significant differences between suicide attempters
and non-attempters in TCI, BIS-11, SRT test, and IGT. Suicide
attempters achieved higher scores in attentional factor of BIS-11
scale than non-attempters; however, only a statistical trend was
detected (p= 0.063).

In CPT parameters, the difference between attempters and
non-attempters was found in the number of correctly responded
trials (corr trials). Non-attempters obtained a higher score than
the attempters (p= 0.040).

Then, the analysis for the BPI subgroup was performed.
The computations for the BPII subgroup were omitted
due to a low number of participants. Analysis of the
BPI suicide attempters vs. suicide non-attempters revealed
significant differences in TCI empathy subdimension (C2
score in cooperativeness), (p = 0.003). Suicide attempters
achieved higher scores in this variable. The results of the
BIS-11 scale did not differ between BPI attempters and
non-attempters.

The CPT correct response mean time was found higher for
suicide non-attempters (p = 0.019). Another studied parameter
of CPT did not occur to be significantly different. No differences
were found in SRT results. Regarding the results of IGT one
parameter differed between attempters and non-attempters in the
BPI diagnosis. It was the number of A deck choices in the fifth
block. Non-attempter have chosen this deck (less advantageous

TABLE 1 | Demographic structure of studied population.

Bipolar (BP) affective disease BPI BPII p

General Male Female

Number 60 21 39 39 21 0.026

Mean age (±SD) 46 (±14.24) 47 (±13.96) 45 (±14.52) 47 (±12.32) 43 (±17.36) 0.687

Mean age of disease onset (±SD) 29 (±11.73) 27 (±12.76) 30 (±11.19) 27 (±9.56) 32 (±14.60)

Family History of psychiatric disease 45 18 27 29 16

Family history of affective disease 18 4 14 9 9

Suicide attempters Suicide non-attempters

Number 17 (men:2; women:15) 43 (man:16; women:17) 0.013

Mean age (±SD) 44 (±16.27) 46 (±13.52) 0.315

Family history of suicide attempts 3 6

Family history of committed suicide 3 7

Diagnosis BPI: 6 BPII: 11 BPI: 33 BPII:10
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TABLE 2 | Significant differences between suicide attempters and non-suicide

attempters in the Bipolar I + II group and in Bipolar I subgroup.

U Z p Power

BPI + BPII

BIS-11 attentional 116 1.857331 0.t063 0.61

CPT corr trials 162 −2.04798 0.040 0.39

BPI

TCI cooperativeness C2 28.5 2.81174 0.005 0.99

CPT corr RT mean 53 −2.30717 0.021 0.4

IGT nA5 56 −2.47173 0.013 0.9

Mann–Whitney U-test.

to achieve the goal of the task) more often in the last block than
attempters (p= 0.012; see Table 2).

Comparisons of The BPI and BPII Groups
Between patients diagnosed with BPI and BPII, we found
no differences in the BIS-11 and TCI scales (p-value ranged
0.074–0.992). Regarding the neuropsychological tests, significant
differences between BPI and BPII were obtained for PEBL-CPT
in the following parameters: the number of correctly responded
trials (corr trials) (p = 0.003), the rate of correctly responded
trials in the whole number of trials to respond (targ acc rate)
(p = 0.004), rate of inhibited reactions in the whole number of
trials to inhibit (foil acc rate) (p= 0.011), early response number
(commission errors) (p = 0.008), lack of required response
number (omission errors) (p = 0.004), and mean response time
in correct responses (Corr RT mean) (p = 0.019). For the SRT
test, the significant difference was observed in the number of
early reactions (anticipations), and the patients with BPI more
often responded before the stimulus (p= 0.008; Table 3).

Male and female groups were compared. We obtained no
significant difference in BIS-11 factors and subfactors, CPT, and
SRT parameters. TCI scores were significantly different between
men and women regarding the following personality dimensions:
anticipatory worry, a subdimension of harm avoidance (Ha1)
was higher in women (p = 0.040); sentimentality, a sub-score of
reward dependence (Rd1) was higher in women (p < 0.001); and
empathy, a subdimension of cooperativeness (C2) was higher in
women as well (p= 0.023).

The only objectively measured variables that differ between
men and women were observed in IGT. The test was split into
five blocks with 20 card choices in each block. We observed
the changes of parameters of decision-making between blocks.
Significant differences were noticed in the sum of advantageous
and disadvantageous decks chosen in blocks 3, 4, and 5. Women
chose advantageous decks more often (p = 0.003, 0.006, and
0.002, respectively). The difference was observed in the number
of deck B and D choices in block 5. Men more often chose
deck B, and women more often chose deck D (p = 0.019 and
0.019, respectively). The trend for more advantageous choices
was found in the total sum of advantageous and disadvantageous
decks: women had chosen C and D decks more often (p < 0.001)
(Table 4).

TABLE 3 | Comparison of CPT and SRT results between Bipolar I and Bipolar II

patients.

U Z p Power

CPT

Corr trials 185.5 −2.9624 0.003 0.36

Targ acc rate 189 −2.90177 0.004 0.35

Foil acc rate 209 −2.55529 0.011 0.61

Commission errors 203.5 2.65057 0.008 0.71

Omission errors 191.5 2.85846 0.004 0.34

Corr RT mean 221 2.3474 0.019 0.54

Error RT mean 283 1.27331 0.203 0.37

Sensitivity 308 0.84021 0.401 0.08

SRT

Anticipations 234 2.604231 0.009 0.52

Delayed responses 393 −0.08707 0.930 0.05

Mean RT 302 1.52771 0.127 0.39

Median RT 310.5 1.393145 0.164 0.31

Mann–Whitney U-test. Bold values represent statistical significance.

TABLE 4 | Significant differences in the Temperament and Character Inventory

(TCI) and the Iowa Gambling Test (IGT) between women and men.

U Z p Power

TCI harm avoidance HA1 198 2.05537 0.040 0.736

TCI reward dependence RD1 135.5 3.273 0.001 0.999

TCI cooperativeness C2 188.5 2.24045 0.025 0.91

blok3_sum IOWA 215 2.90502 0.004 0.59

blok4_sum IOWA 226.5 2.72296 0.006 0.51

blok5_sum IOWA 204 3.07917 0.002 0.75

nB5 IOWA 251 −2.3351 0.020 0.97

nD5 IOWA 251 2.3351 0.020 1.0

Total sum of IOWA 185 3.37996 0.001 0.79

Mann–Whitney U-test.

Correlations of Parameters Obtained in
Subjective and Objective Impulsivity
Measure Methods
We used Spearman’s rank-order correlations method to search
if parameters of TCI, BIS-11, and neuropsychological tests are
correlated and if the correlation is positive or negative. The
comparison showed a large number of correlations but was in
majority R < 0.6. The most significant correlations with R > 0.4
are depicted in Supplementary Table 1. With a given sample
size, power >0.9 was achieved with R > 0.45. The strongest
correlations were revealed betweenNs3 subdimension andmotor
BIS-11 factor (R = 0.609), between total Ns dimension score
and motor BIS-11 factor (R = 0.640), and between Ha1 and
BIS-11 cognitive instability score (R = 0.606). The correlations
between self-report tool scores and objective parameters were
weak. The highest observed correlations were presented between
Ns4 disorderliness and median RT (from SRT) with R= -0.553.
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DISCUSSION

In this study, we present an analysis of subjective and objective

methods in impulsivity assessment, comparing its results with
the individual history of suicide attempts among patients with

bipolar disorder. This study design was inspired by the clinical
need for a short, easy to apply and objective tool to assess suicide

risk. We took into account that suicide has a strong biological
root (10, 42, 43) and personality traits may serve as intermediate
phenotypes (44).

The main aim of this study was to compare impulsivity
parameters of suicide attempters and non-attempters in the
bipolar population and seek for variables potentially indicating
high-risk patients. We found that patients with BPI with suicidal
history tend to present with higher empathy (C2) and in a trend
toward higher attentional impulsivity in subjective assessment. In
objective assessment with the use of the PEBL neuropsychological
tasks, we found a higher rate of correct trials in CPT and correct
response mean time for suicide non-attempters and a higher
number of risky choices in the fifth block of IGT (nA5).

Available data strongly emphasizes that impulsivity impacts
the course of bipolar disorder (45–47); however, regarding the
use of BIS-11, results are inconsistent. Swann et al. (47) found
the total score of BIS-11 to be significantly higher in bipolar
suicide attempters, but more recent data did not confirm these
results (48, 49). Our findings suggest that several components
of impulsivity (namely attentional factor of BIS-11) may be
involved in higher suicidal risk. Other researchers observed that
bipolar patients present with an impulsive behavior rather due to
impaired emotional regulation (emotion-triggered impulsivity)
(50) than as the effect of altered executive functions. Watkins
and Meyer (49) pointed that further analysis of the relationship
between impulse control and suicidality should include other
variables potentially influencing suicidality, such as personality
traits, or substance use. There are two main approaches in the
research of the role of impulsivity in suicide risk. A prospective
observation of a cohort of patients [2-year follow-up study
by Oquendo et al. (46)] confirmed the link between higher
impulsivity and the incidence of suicidal acts. Another approach
is broadening the tools in impulsivity assessment (behavioral
tasks) and comparing it with personality traits as presented in
this study.

Previous studies indicated that the IGT score significantly
correlates with the history of suicide attempts (3). Using IGT,
many studies have shown that suicide attempters present with
a tendency to riskier choices, especially when the attempt was
carried out using a violent mean [see a meta-analysis (51)].

In the current investigated group, we obtained results of
IGT that were not fully in line with those mentioned above.
Suicide non-attempters with BPI diagnosis significantly more
often choose disadvantageous cards (A deck) in the late phase of
the test than attempters. This could be interpreted as a stronger
tendency in attempters to avoid frequent losses regardless of
the total gain. Suicide attempters may also be less responsive to

short-time gains offered in the deck A. Our results may be biased

due to the low sample size. Cognitive load and a high number of
information processing simultaneously (dividing attention) may

impact the awareness of gains and losses and also the preference
of deck (52).

In CPT, a higher commission error score was found in
patients with bipolar disorder compared to healthy controls,
with medium to large effect sizes (53). CPT commission errors
were associated with the risk of suicide attempt in mood
disorders. The authors “suggested that CPT performance is more
closely associated with mood disorders than suicidal behavior”
(54). The study by Keilp et al. (55) revealed no significant
difference between suicide attempters and non-attempters in
discrimination index d

′

[based on total commission and omission
errors (56)]. In this study, we obtained significant differences
in CPT (Corr RT mean) depending on the suicide history,
contrasting with the results of Keilp et al. (55).

Personality traits were identified as a marker of suicidal risk
(9, 57). Higher harm avoidance and mood disorder diagnosis
were strong predictors of suicide attempt (58). In the term of
personality traits, we obtained higher cooperativeness among
suicide attempters, what needs to be thoroughly analyzed.
Moreover, we observed higher scores of cooperativeness in
suicide attempters than in non-attempters. Conversely, Jylhä et
al. (59) indicated that low cooperativeness, low self-directedness,
low reward-dependence, and high self-transcendence were
associated with suicide. Other studies indicated also a higher
harm avoidance and a lower persistence, with significantly lower
cooperativeness in character inventory part (60). The study by
Pawlak et al. (61) confirmed novelty seeking and harm avoidance
to be associated with the suicide risk among bipolar patients,
whereas cooperativeness appeared to play a protective role.

Currently, we obtained numerous correlations among BIS-11
and TCI scores of the self-description scales, but only a few of
them were strong R > 0.6. A high correlation rate (R > 0.6)
was discovered for motor BIS-11 and extravagance (Ns3) and for
total novelty seeking andmotor BIS-11. Similar correlations were
found in literature in which research groups diagnosed substance
use disorders, pathological gambling, and sexual addiction (62–
64). The BIS-11 total score was significantly correlated with all
TCI domains, excepting persistence, among patients with cocaine
addiction (62). The authors have rarely immediately compared
BIS-11 and TCI scores. The BIS-11 non-planning impulsivity
score negatively correlated with the impaired IGT in alcohol-
dependent subjects, but no strong correlations with TCI were
reported (63). Co-occurrence of both several personality traits
and impulsivity may promote risky behaviors in patients with
bipolar disorder. The data indicate that several tools measure
non-fully overlapping parameters.

In the study, we attempted to distinguish between patients
with BPI and BPII using TCI scores.

We found no differences between patients with BPI and
BPII in subjective impulsivity assessment using BIS-11 and TCI.
Recent study by Izci et al. (65) showed significant differences
between BPI and BPII in BIS-11, namely in attention scores
(higher in BPII) and motor and non-planning impulsivity scores
(higher in BPI).

An explicit distinction was noticed in the objective, behavioral
measurement: CPT and SRT. Patients with BPI occurred to
present more deficits in maintaining sustained attention and
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higher attentional impulsivity than BPII patients. Analysis
of SRT outcomes evidenced that patients with BPI differed
with a higher rate of precocious reactions, whereas both
CPT and SRT performance was more disturbed in the
BPI group.

There is a lack of large-scale data assessing executive function
differences between patients with BPI and BPII. The current
approach underlines clinical (66) and genetic (67) distinction
between both diagnoses, BPI and BPII that may also vary in
decision-making and the impulsivity rate (68). These distinctions
may impact suicidality. Our results are partially consistent
with the study of Kung et al. (68) and obtained with the use
of Conner’s CPT-II. Here, we present the analysis performed
with a similar number of patients, but a different set of
variables revealed to be affected. The differences were elicited in
omission errors, foil accuracy rate, and inhibition of the response
on presented stimulus (correctly responded trials and target
accuracy rate).

CONCLUSION

We conclude that differences between BPI and BPII in TCI,
and—in terms of impulsivity—in BIS-11, are not strong enough
to distinguish between diagnoses. Objective measurements
showed that clinically more severe type I disorder presents with
worse performance in neuropsychological tasks. According to
Akiskal’s theory of bipolar spectrum (69), subtypes vary in terms
of clinical traits and biological background and also in suicidality
with a higher prevalence for BPII disorder (70).

Differences in neuropsychological features may be biased
owing to the result of sex differences. Women in our studied
population tended to have a safer decision-making style and
higher anticipatory worry (Ha1), sentimentality (Rd1), and
empathy (C2) (data not shown). Subdivision of attempter group
regarding the sex was applied, and the comparison between male
and female attempters and non-attempters revealed significant
differences. Suicide attempters vary from non-attempters in nA5
IGT results obtained in the entire attempters group. However, the
range of results in the female attempter subgroup clearly overlaps
with those obtained by female non-attempters. This example
illustrates that translating statistically significant difference into
clinical meaning remains challenging. We decided not to discuss
all these results because of the highly limited subgroup size
(female attempters n = 15, male attempters n = 2), which
limits its reliability. The results should be interpreted with
caution. In consequence, we did not find that suicide attempters
present with higher impulsivity than non-attempters in BIS-
11, possibly due to male underrepresentation in the attempters
group. Available data suggest higher gambling behaviors among
men (71). Undertaking risky activities, like substance abuse, may
predispose to higher self-directed violence and concomitantly
increase the risk of suicide in men (72).

This research confirmed that impulsivity is not the only factor
increasing the risk of suicide in bipolar patients; however, it
may play a significant role as the cofactor among numerous

traits that constitute the risk. Moreover, subjective methods,
based on self-reporting used in impulsivity assessment, like BIS-
11, may not provide the clear distinction between attempters
and non-attempters.

Searching for adequate tools to indicate the patients at
risk for suicide remains an important field of study. The role
of neuropsychological traits requires further investigation.
CPT and IGT provide promise, but further investigations
are needed. Moreover, a prospective study would give better
insight into cause-and-effect relationships. An additional
important step would be the research on biological correlates
of neuropsychological variables. Our study is not free from
limitations including (i) the number of study participants, (ii)
lack of analysis between age and personality traits, (iii) potential
influence of long-lasting experience of psychiatric disease
and life-threatening situations caused by suicidal attempts on
personality features, and (iv) the study shows cross-sectional, not
longitudinal observation.
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