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ARTICLE INFO ABSTRACT

Keywords: Our aim is to review and perform a meta-analysis on the role of impulsivity in fatal suicide behaviour. We

Fatal suicide behaviour included papers who used psychological autopsy methodology, assessed adult death by suicide, and included

K“PUIS“_"W assessment of impulsivity. We excluded papers about assisted suicide, terrorist suicide, or other cause of death
ggression

other than suicide or postmortem diagnosis made only from medical records or database. 97 articles were
identified. 33 were included in the systematic review and nine in the meta-analysis. We found that people who
die by suicide with high impulsivity are associated with younger age, substance abuse, and low intention to die,
whereas those with low impulsivity were associated with older age, depression, schizophrenia, high intention to
die and low social support. In the meta-analysis, suicide cases had higher impulsivity scores than living controls
(Hedges’ g = 0.59, 95 % CI [0.28, 0.89], p=.002). However, studies showed heterogeneity (Q = 90.86, p<.001,
12=89.0 %). Impulsivity-aggressiveness interaction was assessed through meta-regression ($=0.447, p=.045).
Individuals with high impulsivity would be exposed to a higher risk of fatal suicide behaviour, aggressiveness
would play a mediating role. People who die by suicide with high and low impulsivity display distinct charac-

Psychological autopsy
Systematic review
Meta-analysis

teristics, which may reflect different endophenotypes leading to suicide by different pathways.

1. Introduction

Suicide in one of the most important public health problems
worldwide, affecting all ages, sexes, and geographical regions (World
Health Organization, 2021). Impulsivity has been extensively studied in
relation to suicide behavior (Brezo et al., 2006; Gvion and Apte, 2011;
Rimkeviciene et al., 2015).

In the past, it has been proposed that impulsivity bears a direct causal
relation with fatal suicide behaviour (Mann, 2003). However, there is a
growing consensus that suicidal behaviour is influenced by the inter-
action of multiple factors, indicating that individuals predisposed to
suicide interact with precipitating events. These models conceptualize
impulsivity as personality trait (McHugh and Balaratnasingam, 2018).
Impulsive traits in suicide have been associated with greater prevalence
of mental disorder, cumulative effects of negative life stressors and fa-
milial factors (Turecki, 2005).

In suicide research, impulsive and aggressive traits often appear to be

* Corresponding author.
E-mail address: aalacreu@unizar.es (A. Alacreu-Crespo).

https://doi.org/10.1016/j.psychres.2024.115952

closely intertwined, to the extent that they are sometimes used inter-
changeably as part of the same dimension of impulsive aggression
(Gvion and Apte, 2011; Koyama et al., 2020; Stanley et al., 2019).
Impulsivity and aggression have been proposed to feedback each other:
impulsivity would increase the likelihood of engaging in various risk
behaviours, including aggression, while aggression would function as a
catalyst for heightened impulsivity, exposing the individual to head
injuries during the lifetime (Mann, 2003). However, there are instances
of clinical data where aggression, rather than impulsivity is associated
with increased suicidality, as it is the case with suicide attempts in the
context of major depressive disorder (Keilp et al., 2006). This differen-
tial role might be shaped by culture, as this effect is found in samples
from some countries such as USA and Italy but not Spain (Lopez-Mor-
inigo et al., 2021). Additionally, it has also been considered that there
could be different pathways leading to fatal suicide behaviour, impul-
sive and non-impulsive, representing distinct endophenotypes
(Oquendo, 2015; Turecki, 2005).
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Most of the data assessing impulsivity in suicidal behaviour is
derived from patients who have either attempted suicide or experienced
suicidal ideation (McHugh et al., 2019). Its significance as a risk factor
for suicide ideation and attempts has been well-established (Huber et al.,
2019). In contrast, research on fatal suicide behaviour is proportionately
rarer due to the methodological barriers it presents. This is an important
shortcoming of suicide research as people who have attempted suicide
and those who have died by suicide may not necessarily share the same
endophenotype. These populations exhibit some shared risk factors but
also possess distinct protective and risk factors (Giner et al., 2016;
O’Connor and Nock, 2014).

Methodologies for studying fatal suicidal behavior include prospec-
tive and retrospective approaches (Turecki and Brent, 2016). Although
prospective studies are generally preferred, they come with certain
disadvantages. Firstly, since lethal suicidal behavior is a phenomenon of
low occurrence, even in samples where a high risk is assumed, the
number of suicide cases resulting from a cohort study is often too small
for a meaningful analysis. Secondly, there exists a sampling bias
inherent in longitudinal studies focusing on suicidal behavior, as they
typically target samples at high risk of suicide. This often results in
prospective studies centered on samples collected in clinical settings,
despite the fact that not all suicide cases are linked to mental pathology
or necessarily involve individuals seeking healthcare assistance.
Furthermore, prospective studies have yielded conflicting results
regarding impulsivity. For instance, one review found that within the
context of a major depressive episode, impulsivity predicted suicide
deaths when associated with drug use and previous attempts, while in
other studies, impulsivity was related solely with aggression (Oquendo
et al., 2006).

Another avenue for exploring this issue involves retrospective
methods such as the psychological autopsy (PA). PA entails interviews
with proxy respondents, aiming to gather information on the circum-
stances surrounding the death of a person (Conner et al., 2011). PA
studies directly collect data on suicide cases occurring in given study
area. This allows the examination of fatal suicide behaviour in large
community samples. Although data collected through this method are
susceptible to various sources of bias, such as time bias, recall bias, and
is also influenced by the relationship of the interviewees with the
deceased and the characteristics of the interviewers (Knoll, 2009; Pou-
liot and De Leo, 2006; Zhang et al., 2018), research have supported the
validity of PA in obtaining information in post-mortem research (Conner
etal., 2021; Fang and Zhang, 2010; Zhang et al., 2018). In particular, the
assessment of impulsivity through proxies in the context of suicide has
been validated in both Western (An et al., 2010) and Eastern samples
(Sanz-Gomez et al., 2023) although necessarily in living population.

Given the significance of impulsive traits in suicide, multiple studies
have utilized PA methods to explore these traits in deaths by suicide.
Consequently, our objective is to conduct a comprehensive review and
meta-analysis concerning the role of impulsivity on death by suicide as
examined through PA studies. Our hypothesis is that impulsive traits
will be significantly associated with fatal suicide behaviour (H1).
However, this association will be partly mediated by the role of
aggression (H2). In addition, other variables such as mental disorders
and previous history of suicide behaviour will act as confounding factors
(H3).

2. Methodology

This study was
CRD42021283704.

registered on PROSPERO under the ID

2.1. Study identification

We adhered to the PRISMA methodology (Moher et al., 2010). As an
initial step in identifying original articles assessing impulsive behaviour
through PA methodology, we conducted searches in four databases.
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Firstly, we searched the Pubmed database using the terms “psycholog-
ical autopsy AND (personality traits OR impulsivity)”. Secondly in the
Scopus database, we utilized the terms “(psychological AND autopsy
AND ((personality AND traits) OR impulsivity))”, limited the search to
articles written in English. Finally, we explored Ovid Medline and Web
of Science databases, employing the terms “psychological autopsy and
(personality traits or impulsivity)”. The primary identification phase
was performed on May 4t 2021. Additionally, six other studies were
identified through alternative searches.

2.2. Study selection

We commenced by defining a priori inclusion criteria for study se-
lection: 1) Utilization of PA methodology, 2) examination of adult
deaths by suicide, and 3) inclusion of assessment of impulsivity.

The following exclusion criteria were employed for screening
studies: 1) inclusion of cases of assisted suicide, terrorist suicide or other
cause of death other than suicide; 2) studies not written in English; 3)
articles categorized as letters, editorials, or unrelated topics; 4) studies
relying solely on postmortem diagnosis obtained from medical records
or databases (without utilizing the PA method).

For the meta-analysis we implemented more specific criteria: 1) the
comparison of two groups, comprising a group of adult deaths by suicide
with an equivalent control group, which could be either community
living controls or patient controls, and 2) mean and standard deviation
data for impulsivity measures for each group was either reported or
could be calculated.

Systematic literature searches were conducted by three of us (S-SG,
C-VV, and M-PG), who identified, selected, and evaluated the studies.
Each database registry was reviewed by all three researchers. In case of
disagreement, an additional researcher (A-AC) would cast the decisive
vote.

During the initial selection phase, studies were screened based on
their title and relevance to the objective of our systematic review.
Subsequently, in the second selection phase, the abstract of each study
was assessed to ensure that the articles fulfilled the inclusion and
exclusion criteria.

2.3. Quality assessment

Quality assessment of the included studies was conducted by two
independent researchers (S-SG and M-PG) using the Newcastle-Ottawa
scale for case-control studies (Zeng et al., 2015). This scale measures
quality in three areas: sample selection, comparability, and exposure,
resulting in an individual score for each paper ranging from zero to nine
points. A third researcher (A-AC) would cast the decisive vote in the case
of inter-rater disagreement. Agreement between the two independent
raters was calculated using intra-class correlation (ICC). We used the
two-way mixed effects model with the absolute agreement definition
(Koo and Li, 2016). According to the criteria of Portney and Watkins
(Portney, 2020), ICC showed moderate agreement between the two
raters (ICC = 0.527; 95% CI [.439, 0.606]).

2.4. Data extraction

A standardized spreadsheet was developed to capture the following
data points: authors, publication date, publication data range, title, total
N size, male percentage, age mean, impulsivity scales included in the
study, suicide group(s) N size, control group(s) N size, mean and stan-
dard deviation for each impulsivity measure by group and, potential
cofounders described in individual studies (such as presence of mental
disorders, history of previous suicide attempts and aggressiveness
scores).
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2.5. Data analysis

Pooled effect size for impulsivity scores was determined through
restricted maximum likelihood (REML) random effects model (Veroniki
et al., 2016). We used Knapp-Hartung adjustments (Knapp and Hartung,
2003) to calculate the confidence intervals. Between-study heteroge-
neity was assessed through the Cochran’s Q statistics, prediction interval
and Higgins I (IntHout et al., 2016). When heterogeneity was high,
outlier diagnostics and influence analysis were performed to detect in-
dividual studies that could be altering this heterogeneity (Viechtbauer
and Cheung, 2010). Effect sizes were determined using Standardized
mean differences (SMD).

Publication bias was assessed through funnel plots and Egger’s test.
Analysis was performed using the compound symmetry covariance
structure, which accounts for the dependence between effect sizes
(Musekiwa et al., 2016). All analysis were performed using R.3.7.2 (R
Core Team, 2014).

3. Results
3.1. Systematic review

Initially, a total of 297 articles were collected. During the screening
phase duplicate citations in the databases were eliminated. Based on
title and abstract screening, we selected 78 articles that met inclusion
criteria. Subsequently, from the 78 publications deemed as potential
studies, a total of 33 articles were included in the systematic review
(Fig. 1).

For the meta-analysis, 25 papers were excluded due to sample
overlapping between studies from the same research group or project.
Sample overlapping was identified by the authors and further confirmed
upon request to the corresponding authors involved. One additional
paper (Giner et al., 2013) was excluded as it compared suicide cases with
a sample people who attempted suicide, rather than with a community
control group or an equivalent clinical control sample. Consequently, a
total of nine papers were included in the meta-analysis.

3.1.1. Study description

We identified 33 articles from six different research groups that
assess impulsivity by the PA method: China [16], Canada [13], Australia
[11, Iran [1], Hong Kong [1] and Spain [1]. While the psychiatric
diagnosis was conducted using the Structured Clinical Interview for
DSM Mental Disorders (SCID) I and II (First et al., 1994, 2002), various
approaches were employed to assess impulsive and aggressive behav-
iour as traits.
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The most widely used scale among the identified studies was the
Barratt Impulsivity Scale (BIS-11), which was employed in its English
version (Patton et al., 1995), Chinese version (Lu et al., 2012) and
Spanish versions (Oquendo et al., 2001). The BIS-11 comprises a list of
30 items rated on a 4-point Likert scale. According to factor analysis, this
scale allows for the measurement of three types of impulsivity: motor
(acting without thinking), attentional (inability to focus or concentrate)
and non-planning (lack of “futuring” or forethought), in addition to the
total score (Stanford et al., 2009). The BIS-11 was utilized in 19 original
articles across eight different samples of suicide cases worldwide.

The Dickman Impulsivity Inventory (DII) was the second most used
scale, utilized in its Chinese version (Gao et al., 2011) and Persian
version (Ekhtiari et al., 2008). The DII differentiates between functional
impulsivity (tendency to respond quickly and accurately when this style
is optimal) and dysfunctional impulsivity (tendency to respond quickly
and inaccurately when this style is a source of difficulty) (Dickman,
1990). These two traits have been proved to independent factors with
low correlation with each other (Claes et al., 2000; Dickman, 1990). The
DII was used in 13 original works spanning three samples.

In the only one study from Hong Kong, they used the Impulsivity
Rating Scale (IRS) (Lecrubier et al., 1995).

On aggression, the Canadian group used the Buss-Durkee Hostility
Inventory (BDHI) (Buss and Durkee, 1957), and the Brown-Goodwin
History of Aggression (BGHA) (Brown and Goodwin, 1986). The
Australian group used the Overt Aggression Scale (OAS) (Yudosfky et al.,
1986).

Characteristics and main conclusions of each individual study are
reported in Table 1.

3.1.2. Impulsivity traits and fatal suicide behaviour

Among the 33 articles identified, 21 specifically explored the rela-
tionship between impulsivity and fatal suicide behaviour through a case-
control design. In 17 of these articles an statistically significant associ-
ation was reported (Chachamovich et al., 2015; Dumais, et al., 2005a;
Gao et al., 2011; Law et al., 2014; Lin et al., 2016, 2019; Liu et al., 2018;
Lu et al., 2012; McGirr et al., 2007; Niu et al., 2020; Ross et al., 2017;
Sun and Zhang, 2015; Zhang et al., 2010, 2012; Zhang and Lin, 2014,
2015). Of the remaining four, two reported higher scores in the suicide
than in the control group, although the association did not reach sta-
tistical significance (Ernst et al., 2004; Rasouli et al., 2019). In the other
two articles, no notable differences were reported. It is important to
highlight that in these two articles both cases and controls were matched
by specific disorders such as major depressive disorder (Dalca et al.,
2013), and schizophrenia and other disorders from the psychotic spec-
trum (McGirr, Tousignant, et al., 2006).

[ Identification of studies via databases and registers [ Identification of studies via other methods ]
5 Records identified from*
2 ecp“' bsmle:r;r: 'fn')w‘ Records removed before
2 Sgo o (0 = 50 screening: Records identified from:
< pus (n =50) Duplicate records removed Citation searching (n = 6)
E Ovid Mediine (n = 62) o142
3 Web of Science (n = 108) =
Records screened Records excluded™
(n = 166) (n=88)
Reports sought for retrieval Reports not retrieved Reports sought for retrieval Reports not retrieved
2 Regars — | 0=0) (n=6) )
i
i ! I
Reports assessed for eligibilit Reports excluded Reports assessed for eligibilit Reports excluded
i O s "Dig not use PA methodology v, e )
(n=28)
Did not assess adult suicides
=11
Did not include impulsivity
assessment
J (n=5)
z\ui |;\)Engl\sh/Spamsh
§ Studies included in review
=33
3 Reports of included studies
2| | @-9

Fig. 1. PRISMA flow diagram of study selection.
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Table 1
Results from systematic review.
Author, year City, Country Design N suicide cases Control group Impulsivity Results Quality
(male%) scales Assessment
Age (mean, SD)
Ernst et al., 2004 ~ Montreal, Canada Case- 16 suicides with no Sex and age-matched BIS-11 More impulsive and aggressive traits S: 4+
control axis I pathology community living were found in suicide deaths than in C: ++
93.8 % male controls those who do not die by suicide. E: ++
35.7SD 13.7 Suicide deaths both with and without ~ T: ++-++-++
52 suicides with axis I axis I pathology were associated with
pathology greater aggression according to BDHI
94.2 % male measures than controls.
36.1 SD 13.1
Dumais et al., Montreal, Canada Case- 310 suicides (242 Suicide deaths with BIS-11 Violent method was associated with a S: ++++
2005a control with violent method; non-violent methods higher level of lifetime aggressionand  C:
68 with non violent a higher level of impulsivity. In E: ++
method) addition, violent method was T: ++++++
88.3 % male associated with lifetime substance
39.45 SD 13.91 abuse or dependence and psychotic
disorders.
Dumais et al., Montreal, Canada Case- 104 suicides Living men with BIS-11 Impulsive personality disorders and St +++
2005b control 100 % male depression alcohol abuse/dependence were two C: +
40.6 SD 14.4 independent predictors of suicide in E: ++4
major depression. Impulsive and T: ++++++
aggressive behaviors seem to underlie
these risk factors
McGirr et al., Montreal, Canada Case- 288 male suicides Community living BIS-11 Female suicide cases were less S: +++
2006a* control 42.32 SD 14.32 controls impulsive, yet similar proportion of C: +
63 female suicides highly impulsive males and female E: ++4
41.74 SD 13.68 suicide cases were reported. T ++++++
Impulsivity was associated with
alcohol abuse irrespective of gender.
High levels of impulsivity and alcohol
abuse were risk factors for suicidality
of both sexes.
McGirr et al., Montreal, Canada Case- 45 suicides with Living controls with BIS-11 Impulsivity do not play a role in St +++
2006b control schizophrenia or schizophrenia and schizophrenic and chronic psychotic C: +
psychotic disorder other chronic disorder suicide. E: ++
80 % male psychotic disorders T ++++++
34.45SD 11.61
Zouk et al., 2006 Montreal, Canada Case- 50 impulsive suicides 50 non-impulsive BIS-11 Impulsive suicide cases were St 4+
control 90 % male suicides characterized for 6-month prevalence ~ C: ++
37.18 SD 1.86 84 % male of substance abuse/dependence and E: ++
44.68 SD 2.12 aggressive traits, after controlling for T:
other variables such as age, and R o e
childhood abuse.
McGirr et al., Quebec, Canada Case- 70 suicides with BPD Living controls with BIS-11 Impulsive and aggressive traits S: +++
2007 control 82.9 % male BPD associated to cluster B comorbidity C:++
37.68 SD 10.72 differentiates people with BPD who E: +4
die by suicide from those who do not.  T:
4
McGirr et al., Quebec, Canada Case- 645 suicides Suicide deaths BIS-11 Impulsive and aggressive traits are St +++
2008 control 83.7 % male clustered by age linked to suicidality, with decreasing C: ++
38.75 DS 15.38 groups importance with increasing age E: ++
11 to 87 years T:
R
McGirr et al., Quebec, Canada Case- 154 suicides 39 suicide deaths with ~ BIS-11 Aggressive but no impulsive traits S: +++
2008 control 84.4 % male at least 1 previous differentiated suicide cases with MDD  C: +
115 with single MDE MDE who died during their first depressive ~ E: ++
41.86 SD 13.95 years 43.08 SD 11.16 years episode compared to those who died T ++++++
in further episodes.
Zhang et al., 16 rural counties Case- 392 suicides Sex and age-matched DII Impulsivity was significantly higher St ++++
2010 of three provinces control 54.6 % male community living for suicide cases than for controls. C: ++
in China 26.84 SD 6.37 controls Two thirds of suicide cases were E: ++
15-34 years categorized as having high T:
impulsivity, whereas two thirds of ++++++++
controls were categorized as having
low impulsivity.
Gao et al., 2011 16 rural counties Case- 392 suicides Sex and age-matched DII Suicide cases had higher dysfunctional ~ S: ++-++
of three provinces control 54.5 % male community living impulsivity and lower functional C: ++
in China 26.8 SD 6.4 controls impulsivity than controls. E: ++
15-34 years T:
I
Zhang and Li, 16 rural counties Case- 392 suicides Sex and age-matched DII Suicide cases with mental disorders St ++++
2011 of three provinces  control 54.6 % male community living had lower levels of dysfunctional and ~ C: ++
in China 26.84 SD 6.37 controls functional impulsivity, higher intent E: +4
15-34 years to die and were more likely to choose

(continued on next page)
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Table 1 (continued)
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Author, year City, Country Design N suicide cases Control group Impulsivity Results Quality
(male%) scales Assessment
Age (mean, SD)
a violent method (particularly T:
women). 44+
Luetal, 2012 25 towns of three  Case- 200 suicides Sex and age-matched BIS-11 Suicide cases had higher impulsivity St 4+
counties of control 57.5 % male community living scores as measured by the Chinese C: ++
Shandong > 60 years 55 % controls version of the BIS-11 E: ++4
province in China <60 years 45 % T:
ot
Zhang et al., 16 rural counties Case- 392 suicides Sex and age-matched DII Higher values of impulsivity, St ++++
2012 of three provinces control 54.6 % male community living hopelessness and anxiety in suicide C: ++
in China 26.84 SD 6.37 controls cases to controls. E: ++
15-34 years In suicide cases, impulsivity was not T:
correlated with hopelessness, anxiety B e o S
or social support.
Chachamovich Nunavut, Canada Case- 120 suicides Community ot origin, BIS-11 Suicide cases had higher scores in St ++++
etal., 2013 control 82.5 % male sex and age-matched impulsive and aggressive traits C: ++
23.4SD 9.13 community living compared to controls. E: ++
controls Results show that the PA method can T:
be effectively used in Inuit ++++++++
populations.
Dalca et al., Montreal, Canada Case- 201 suicides with Living controls with BIS-11 Suicide cases with MDD had higher S: 4+
2013 control MDD MDD levels of hostility and more extensive C:
79.6 % male histories of aggression. E: ++4
41.39 SD 12.61 In female suicide cases with MDD, T: ++++
aggression, cluster B personality
disorders and low impulsivity was
associated with suicidality. In male
counterparts, suicidality was
associated with high impulsivity,
aggression, and cluster B personality
disorders.
Gineretal., 2013  Seville, Spain Case- 190 suicides Living survivors of BIS-11 Impulsivity was greater among the St ++++
control 77.3 % male suicide attempts suicide attempts group than among C: ++
55.8 DS 19.6 suicide cases in both sexes. E: ++
18 or older Suicide cases are more likely to be T:
male, suffer from alcohol abuse, 444+
health problems and narcissistic
personality disorder.
Zhang and Lin, 16 rural counties Case- 392 suicides Sex and age-matched DII Suicides cases by pesticide ingestion St ++++
2014 of three provinces  control 54.6 % male community living did not differ in impulsivity traits to C: ++
in China 26.84 SD 6.37 controls those who died by other means. E: ++
15-34 years T:
A+
Law et al., 2014 Hong Kong Case- 63 employed suicides Sex and age-matched IRS Suicide cases showed higher level S+
control 69.8 % male community living impulsivity than controls. C:
39.1 controls Impulsivity was found to be a E: ++4
15 and older mediator between work problems and ~ T: +++
suicidality.
Lyu and Zhang, 16 rural counties Case- 38 suicides with Suicide deaths with DII Suicide cases with psychiatric S: ++++
2014 of three provinces  control schizophrenia and without other disorders scored lower on impulsivity ~ C:
in China 39.5 % male psychiatric disorders measures than those without E: ++
29.03 SD 5.59 psychiatric disorder. T ++++++
Zhang and Lin, 16 rural counties Case- 392 suicides Sex and age-matched DII Suicide cases had higher dysfunctional ~ S: ++-++
2014 of three provinces  control 54.6 % male community living impulsivity and lower functional C:++
in China 26.84 SD 6.36 controls impulsivity than controls. E: ++
15-34 years Impulsivity acted as a moderator T:
between negative life events and et
suicide.
Chachamovich et al., Nunavut, Canada Case- 120 suicides Community of origin, BIS-11 Suicide deaths were associated with St ++
2015 control  82.5 % male sex and age-matched impulsive and aggressive traits, as C:++
23.41 SD 9.13 community living well as MDD, after controlling for E: ++
controls working status, substance abuse T:
disorders and personality disorders. +4+++H+++
Sun and Zhang, 16 rural counties Case- 386 suicides Sex and age-matched DII Impulsive suicide completers were St ++++
2015 of three provinces  control 54.7 % male community living more likely to have low intent to die. C: ++
in China 26.83 SD 6.33 controls E: ++
15-34 years T:
o+
Zhang and Lin, 16 rural counties Case- 392 suicides Sex and age-matched DII High impulsivity was correlated with St ++++
2015 of three provinces  control 54.6 % male community living death by suicide in individuals with C: ++
in China 26.84 SD 6.36 controls high social support. In contrast, E: ++
15-34 years among those with low social support, T:
low impulsivity was related to B e o o

increased suicidality.

(continued on next page)
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Table 1 (continued)
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Author, year City, Country Design N suicide cases Control group Impulsivity Results Quality
(male%) scales Assessment
Age (mean, SD)
Lin et al,, 2016 6 counties in Case- 162 suicides Sex and age-matched DII Suicide cases had higher dysfunctional ~ S: ++++
Liaoning Province control 56.1 % male community living and lower functional impulsivity C: ++
in China. 26.19 SD 6.0 controls compared to controls. E: ++
15-35 years Impulsivity, mental disorders, and T:
negative life events contributed to B e o o o
suicidality, whereas educational
attainment and functional impulsivity
were protective factors.
Lin and Zhang, 2017% 16 ryral counties ~ Case- 392 suicides Sex and age-matched DII Dysfunctional impulsivity was a St ++++
of three provinces  control 54.6 % male community living significant risk factor for suicide C:++
in China 26.84 SD 6.36 controls regardless of mental disorder in rural E: ++
15-34 years China. T:
o+
Ross et al., Quensland, Case- 126 suicides Sudden deaths BIS-11 Impulsivity did not differentiate St +++
2017+ Australia control 100 % male between suicide cases and sudden C: +
25-44 years death controls. However, suicides E: ++
with psychiatric diagnosis had higher = T: ++++++
impulsivity.
Aggression was increased in suicide
cases with and without psychiatric
diagnosis.
Liu et al., 2018 25 towns of three Case- 190 suicides Non-elderly suicides BIS-11 High impulsivity was a risk factor for S: +4+++
counties of control 56.8 % male (<60 years) suicidality in both the elderly andnon- ~ C: ++
Shandong > 60 years elderly. When adjusting for other E: ++
province in China variables (negative life events, family T:
history of suicide, social support), +++++++
impulsivity was a risk factor only for
the non-elderly.
Lin et al., 2019 16 counties of Case- 308 suicides High / Low DII Impulsive suicide cases had less social ~ S: ++-++
three provinces in  control 55.2 % male impulsivity suicide support, less approach coping, more C:++
China 15-34 years deaths avoidance coping, and less depression.  E: ++
They also had less suicide intent. T:
o+
Zhu et al,, 2019 12 counties of Case- 242 suicides Suicide deaths without ~ BIS-11 The method for suicide (pesticides vs St ++++
three provinces in control 55.8 % male pesticides other) was not related to the level of C:
China > 60 years impulsivity but to the availability of E: ++
the method. T: ++++++
Rasouli et al., 2019 Tehran, Iran Case- 40 suicides Community lliving DII Impulsivity was increased in the St +++
control 80 % male controls suicide group, but it was not C: ++
39.4SD 16 statistically significant. E: ++
> 18 years T:
4
Niu et al., 2020 12 counties from Case- 242 suicides Sex and age-matched BIS-11 Impulsivity was significantly St A+
three provinces in  control 51 % male community living associated with death by suicide C:++
China > 60 years controls among both men and women, but not  E: ++
when adjusted for severity for T:
depressive symptoms and B o e
hopelessness.

" Studies included in meta-analysis

BDHI: Buss-Durkee Hostility Inventory; BIS-11: Barratt Impulsiveness Scale; BPD: Borderline Personality Disorder; DII: Dickman Impulsivity Inventory; IRS:
Impulsivity Rating Scale: MDD: Major Depressive Disorder; MDE: Major Depressive Episode; PA: Psychological Autopsy
Note: Quality Assessment through Newcastle-Ottawa rating scale. Case-control studies. S: selection; C: comparability; E: exposure; T: total.

Articles that captured impulsive traits through the Dickman in-
ventory found that people who died by suicide exhibited higher
dysfunctional impulsivity and lower functional impulsivity compared to
living control groups (Gao et al., 2011; Lin et al., 2016; Lin and Zhang,
2017; Zhang and Lin, 2014). Regarding suicide attempts, people who
had attempted suicide showed greater impulsivity compared to those
who have died by suicide. This difference was observed in both men and
women (Giner et al., 2013). Additionally, females who died by suicide
exhibited lower levels of impulsivity compared to men, even though the
proportion of highly impulsive individuals was similar between sexes (
McGirr, Séguin, et al., 2006).

In essence, a series of distinct characteristics were identified in both
impulsive and non-impulsive people who died by suicide. These findings
are elaborated in following sections and summarized in Table 2.

3.1.3. Impulsive-aggressive interaction and fatal suicide behaviour
Articles examined do not provide a consensus on which aspects of the

impulsive-aggressive dimension ultimately play a role in suicide, with
some studies finding that aggression rather than impulsivity is related to
death by suicide (Dalca et al., 2013; Ernst et al., 2004) Two studies that
conducted multivariate analysis found that, although impulsivity was
associated with suicide, this relation was not significant when adjusted
for the measure of aggression, which appeared to be independently
associated with suicide (Chachamovich et al., 2015; Ross et al., 2017). It
is possible that aggression plays a role in particular forms of suicides
such as impulsive suicide (Zouk et al., 2006), suicide involving a violent
method (Dumais et al., 2005b) or suicide in the context of a depressive
disorder (Dalca et al., 2013; Dumais et al., 2005b). Moreover, higher
levels of impulsive-aggressive traits play a greater role in suicide
occurring among young people, with this importance decreasing with
increasing age (Liu et al., 2018; McGirr et al., 2008).

3.1.4. Mental disorders and impulsive traits
Mental disorders are linked to suicide (Ernst et al., 2004; Rasouli



S. Sanz-Gomez et al.

Table 2

Characterization of impulsive and non-impulsive suicide cases as identified

through systematic review.

Impulsive suicide cases

Non-impulsive suicide
cases

a

Age’

Psychopathological
profiling”

Intent to die

Coping style

Risk factors

Younger (Liu et al., 2018;
McGirr et al., 2008)
Substance-related
disorders ( McGirr et al.,
2008; McGirr et al.,
2006), Cluster B
personality disorder (
McGirr et al., 2007)

Low (Lin et al., 2019; Sun
and Zhang, 2015)
Avoidant coping (Gao

et al., 2011; Lin et al.,
2019)

Recent negative life event
(Zhang and Lin, 2015),

Older (Liu et al., 2018;
McGirr et al., 2008)
Depression (Dalca et al.,
2013; McGirr et al., 2006;
Niu et al., 2020),
Schizophrenia spectrum
disorders (Lyu and Zhang,
2014; McGirr et al., 2006)
High

Approach coping

Health problems (Giner
et al., 2013)°

work problems (Law

et al., 2014), lower

personal income (Lin

et al., 2016)

Social support is not a Social support (Law et al.,
protective factor (Zhang 2014; Zhang and Lin,

and Lin, 2015) 2015)

Protective factors

# In the meta-regression analysis, impulsivity was found to be independent of
age.

b Understood as increased likelihood of specific psychopathological disorders.

¢ The control group for this work is a sample of cases of suicide attempts.

et al., 2019; Zhang et al., 2010; Jie Zhang and Lin, 2014). One study
even reports the presence of mental disorders as a mediator between
work problems and suicide (Law et al., 2014). However, regarding the
interaction between mental disorder and impulsive traits results are
controversial, with some studies finding lower impulsivity in people
who die by suicide with mental disorders (Lyu and Zhang, 2014) and
other higher impulsivity scores (Ross et al., 2017).

Moreover, the interaction between mental disorders and impulsive
traits could vary depending on the specific mental disorder assessed. A
study based in Canada found that increased BIS scores differentiated
people with borderline personality disorder (BPD) who died by suicide
from those who did not (McGirr et al., 2007). Research by the same
group reported that only in schizophrenia and chronic psychosis,
impulsive behaviours did not play a role in suicide (McGirr, Tousignant,
et al., 2006). Another study based in China also found that people with
schizophrenia who die by suicide had lower impulsivity scores than
people who die by suicide without mental disorders (Lyu and Zhang,
2014).

3.1.4.1. Depressive disorders. Death by suicide during a major depres-
sive episode was characterized by elevated levels of aggression rather
than impulsivity (Dalca et al., 2013; Dumais et al., 2005b; McGirr et al.,
2008). In fact, a study conducted within the Inuit population in Nunavut
reported that the association between impulsivity and suicide ceased to
be significant when adjusted by presence of depression and aggression
(Chachamovich et al., 2015). Furthermore, another investigation found
that individuals with a diagnosis of depression who died by suicide
tended to exhibit lower impulsivity scores (Lin et al., 2019). Suicides in
the context of a major depressive disorder are more likely to occur
during the first episode, which could be related to higher levels of
aggressive traits (McGirr et al., 2008).

In men who died by suicide and had a diagnosis of depression,
impulsive aggressive behaviours were associate with cluster B and
alcohol abuse (Dumais et al., 2005b). Conversely, among women who
died by suicide and had a diagnosis of depression, there was an associ-
ation with aggressive traits and cluster B, and lower levels of impulsivity
compared to men (Dalca et al.,, 2013). When adjusting for other
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sociodemographic, psychological, and social factors, only moderate to
severe depression was associated to suicidality in women, whereas for
men, even mild depression constituted a risk factor (Niu et al., 2020).

3.1.4.2. Substance-related disorders. Except for one study (Niu et al.,
2020), alcohol and/or drug use disorders were linked to increased sui-
cidality (Chachamovich et al., 2015; Rasouli et al., 2019). Suicide
featuring impulsive traits was associated with the presence of alcohol
and/or drugs use disorders, both in the lifetime and in the six months
preceding death (Dumais et al., 2005b; Zouk et al., 2006). Among people
with BPD, alcohol dependence was independently associated with sui-
cide ( McGirr et al., 2007). It is noteworthy that the prevalence of sub-
stance abuse disorders decreased with age, in the same fashion as
impulsivity (McGirr et al., 2008).

3.1.5. Other mediating factors

3.1.5.1. Social factors. Relations were reported between suicide and
both annual family income (Gao et al., 2011; Zhang et al., 2012;Lu et al.,
2012) and personal income (Zouk et al., 2006). Annual family income
was not found to be correlated with impulsivity in people who died by
suicide (Gao et al., 2011). However, impulsive individuals who died by
suicide had a lower personal income and were less likely to have been
major income providers (Zouk et al., 2006). The same study also re-
ported that impulsive adults who died by suicide had worked for fewer
years compared to their non-impulsive counterparts, although this
relation was not controlled for age. It is noteworthy to highlight distinct
effects of income by gender: in China, high family income appeared as a
protective factor for men but not for women (Zhang et al., 2010). In
Western countries, males who died by suicide had lower socioeconomic
status than women who died by suicide (Giner et al., 2013), and were
more susceptible to unemployment (Chachamovich et al., 2015; Giner
et al., 2013; McGirr, Séguin, et al., 2006).

In addition to lower income, people who died by suicide were found
to have lower social support (Law et al., 2014; Zhang and Lin, 2014) as
well as fewer social problem skills (Law et al., 2014). Among individuals
who died by suicide and had lower impulsivity scores, high social sup-
port was observed to have a protective effect (Zhang and Lin 2015). Low
impulsivity was also associated with approach coping, while high
impulsivity was associated with avoidance coping style (Lin et al.,
2019).

3.1.5.2. Negative life events. The triggering of a negative life event
within a week preceding the suicide has been associated with suicide in
individuals with impulsive personality traits opposed to those without
impulsive personality traits (Zouk et al., 2006) in both men and women
(Zhang and Lin, 2014). People who died by suicide with high impulsivity
had greater likelihood of experiencing childhood abuse, such as expe-
riences of indifference, rejection, or neglect from either parent. How-
ever, in the same study, although the prevalence of psychological,
physical and sexual violence was more prevalent in the suicide group
with impulsive traits, these differences were not statistically relevant
(Zouk et al., 2006).

3.1.5.3. Choice of method, lethality and intent to die. High levels of
impulsive and aggressive traits were associate with more violent suicide
methods ( Dumais et al., 2005b), but also to low intent of death as
measured by Beck’s Suicide Intent Scale (Sun and Zhang, 2015) and, in
the context of BPD, with greater lethality (McGirr et al., 2007). In rural
China, no relation was found between impulsivity and the use of pesti-
cides as a method for suicide (Zhang and Li, 2011; Zhu et al., 2019)
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3.2. Meta-analysis

3.2.1. Study description

Nine original studies were included in the meta-analysis, comprising
a total of 1571 people who died by suicide and 1279 living controls. Five
of the studies collected their sample in different regions of China,
including Hong Kong, two in Canada, one in Australia and one in Iran.

3.2.2. Impulsivity and death by suicide

The results of the meta-analysis are depicted in Fig. 2. Higher
impulsivity scores were reported for suicide deaths than for living con-
trols (Hedges’g = 0.59, 95 % CI [0.28; 0.89], p = .002). However,
studies show high heterogeneity (Q = 90.86, p < .001, I = 89.0 %).
Additionally, the 95 % prediction interval includes 0 (—0.43; 1.60).
Funnel plot (see supplementary material) showed a symmetric distri-
bution (Egger’s test = —1.98, p = .078) indicating the absence of pub-
lication bias.

We carried out outlier detection analysis and identified the male sub
selection of McGirr et al. (2006b) and Lin et al. (2016) as outliers.
Sensitivity analysis after removing these studies showed similar results
(Hedges’g = 0.56, 95 % CI [0.24, 0.88], p = .004) with no significant
changes in heterogeneity (Q = 50.78, p < .001, I = 84 %). Forest plot
and funnel plot of this analysis is in supplementary material.

Meta-regressions were performed, showing no significant effects for
sex (F1,9 = 0.037, p = .852), age (F1,9 = 11.292, p = .227), the scale used
for assessing impulsivity (BIS, DII or IRS; F1 9 = 3.777, p = .070),
presence/absence of mental disorders (Fi 9 = 2.472, p = .200), and
history of previous suicide attempts (F;,9 = 0.304, p = .865).

Meta-regressions were carried out again removing outliers, yielding
similar results for sex (Fy,7 = 0.199, p = .669), age (F1,y = 8.051,p =
.347), utilized scales for assessing impulsivity (F1 7 = 2.023, p = .213),
presence of mental disorders (F;,7 = 1.424, p = .410), history of previous
suicide attempts (F1,7 = 0.295, p = .868).

An equivalent meta-analysis was run for aggressiveness scores,
incorporating measures from five of the identified studies using BGHA or
OAS scales These studies encompassed a total of 597 suicide cases and
311 controls. However, the relation was not found to be significant
(Hedges’g = 0.51, 95 % CI [-0.24, 1.26], p = .013). An additional meta-
regression was performed assessing the relationship between impul-
sivity and aggressiveness, revealing a statistically significant positive
correlation (f = 0.447, p = .045).

4. Discussion
4.1. Main findings
In this systematic review we found higher impulsivity traits in people

who died by suicide compared to community living controls or equiv-
alent patient control groups. This was further confirmed in the meta-
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analysis, in which suicide cases had higher levels of impulsivity than
living controls as measured by proxy reports of the BIS, DIS or the IRS. It
is important to underscore that most case-control studies included in the
meta-analysis demonstrated robust designs. Most control samples con-
sisted of community living controls matched by sex and age, except for
McGirr et al., 2006 and Rasouli et al., 2019, which were unable to match
their controls samples). The study by Ross et al., 2017 stood out as the
sole study to utilize a sudden death control sample. Its inclusion may
have skewed the results, as people who die by sudden death may share
overlapping factors with those who die by suicide, particularly in terms
of impulsive traits, and may have overshadow its effect in the
meta-analysis. In any case, the findings support hypothesis 1, suggesting
that impulsivity is indeed associated with fatal suicide behavior.

Regarding hypothesis 2, which posted that aggression would mediate
the relation between impulsivity and fatal suicide behavior, our analysis
support this notion. Aggressive traits, as measured by the BGHA and
OAS, were indeed identified as a mediator.

Finally, evidence regarding hypothesis 3, which anticipated the
presence of confounding factors, such as mental disorders or previous
suicide attempts, presents a mixed picture. The association between
impulsivity and fatal suicide behaviour was in fact independent of
several potentially confounding variables such as sex, age, selected
impulsivity scale, presence of mental disorders, and previous suicide
attempts. With respect to history of suicide attempts, results are striking
as it is extensively linked with both impulsivity traits and death by
suicide. However, it may be that the relation between non-lethal and
lethal suicide attempts is only effective for specific clinical sub-samples
such as people with personality disorders and young adult women with
affective or substance abuse disorders, as identified in other works
(Goni-Sarriés et al., 2018) that were under-represented in this work.

In any case, the results of the systematic review highlight the
nuanced role of impulsivity in suicide across different mental disorders.
While impulsivity is associated with increased suicidality in the context
of BPD and substance use disorders, it appears to be unrelated in
schizophrenia spectrum disorders, and in the context of depression, its
predictive power on fatal suicide behavior is influenced by various
factors including sex, aggressive traits, comorbid personality disorders
and the severity of the depression. Discrepancies between the findings in
the systematic review and meta-analysis likely stem from the way
mental disorders were categorized in the articles included in the meta-
analysis. In these articles, the presence or absence of mental disorders
was recorded following broad categories (such as substance abuse dis-
orders, personality disorders, or just any form of mental disorder). This
approach led to significant heterogeneity in the data, making it chal-
lenging to discern the specific effects of individual disorders. Conse-
quently, the role of impulsivity in relation to specific disorders or spectra
was better elucidated through the synthetic analysis provided by the
systematic review.

During the systematic review, additional mediators in the

Experimental Control Standardised Mean

Study Total Mean SD Total Mean sD Difference SMD 95%-Cl Weight
McGirr et al 2006 M 288 66.80 14.3000 82 64.50 14.8000 —f—'— 0.16 [-0.09;0.40] 9.7%
McGirr et al 2006 F 63 62.40 15.6000 41 61.50 15.0000 —— 0.06 [-0.34;0.45] 87%
Luetal 2012 200 82.20 21.8000 200 66.20 16.5000 - 0.83 [0.62;1.03] 10.0%
Law etal 2014 55 168 1.3800 110 0.66 0.4600 —+— 1.16 [0.81;1.50] 9.0%
Chachamovichetal 2015 120 76.00 5.9300 120 71.00 6.3500 i 0.81 [0.55;1.07] 9.6%
Linetal 2016 162 507 24500 162 229 1.9000 —= 127 [1.03;150] 9.8%
Lin and Zhang 2017 392 6.76 3.6200 416 3.72 2.7400 = 0.95 [0.80;1.10] 10.3%
Ross et al 2017 wPD 100 75.00 13.8000 18 73.90 15.8000 —— 0.08 [-0.42;0.58] 7.8%
Ross et al 2017 nPD 26 66.20 10.7000 50 61.40 12.0000 — 0.41 [-0.07;0.89] 8.0%
Rasouli et al 2019 40 980 55000 40 7.60 3.9000 — 0.46 [0.01;0.90] 83%
Zhu etal 2019 125 99.10 16.4000 40 98.40 16.9000 R 0.04 [-0.31;0.40] 9.0%
Random effects model 1571 1279 R 0.59 [0.28; 0.89] 100.0%
Prediction interval e —— [-0.43; 1.60]

Heterogeneity: ?= 89%, = 0.1827, p <0.01
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Fig. 2. Forest plot of studies included in the meta-analysis.
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relationship between impulsivity and fatal suicide behaviour were
identified. Personal income, but not family income, emerged as a risk
factor for suicidality among people with high impulsivity. It seems that
the association between income and suicidality is influenced by the
interaction of both sex and cultural factors. Other factors correlated with
suicide in people with high impulsivity included childhood abuse, recent
experience of a negative life event, avoidant coping style and low intent
to die.

It is notable that more than half of studies identified were based in
Eastern countries such as China and Iran. Cultural disparities between
Eastern and Western countries are numerous. In these Eastern countries,
there is an equivalent male to female ratio concerning death by suicide
(below 2:1 in China or Iran) whereas in Western countries the ratio is
typically higher (between 2 and 4:1 in countries such as Australia,
Canada or Spain) (World Health Organization 2021).

As the relation of impulsivity with lethal suicide behavior is gender
and culture-sensitive, these variations in male to female ratios may have
obscured the effect of impulsivity in one gender over the other in the
meta-analysis. Evidence from studies such as Dalca et al., 2013 suggest
this, as impulsivity was increased in men with MDD who died by suicide,
but not in women.

4.2. Fatal suicide behaviour in impulsive and non-impulsive personalities

It is intriguing to highlight certain associations linked to impulsivity
traits and death by suicide. According to the findings, suicide cases with
high impulsivity traits exhibit several characteristics: younger age (Liu
et al., 2018; McGirr et al., 2008), increased alcohol consumption
(McGirr et al., 2008), higher prevalence of BPD (McGirr et al., 2007); as
expected as impulsivity is among its core symptoms), lower lethal intent
(Lin et al., 2019; Sun and Zhang, 2015), recent negative life events
(Zhang and Lin, 2015) and an avoidant coping style (Gao et al., 2011;
Lin et al., 2019). Conversely, suicide cases with low impulsivity traits
would display a different profile of risk factors: older age (Liu et al.,
2018; McGirr et al., 2008), higher lethal intent (Lin et al., 2019; Sun and
Zhang, 2015), greater presence of depressive (Dalca et al., 2013; McGirr
et al., 2006; Niu et al., 2020) and psychotic spectrum disorders(Lyu and
Zhang, 2014), higher likelihood of health problems (Giner et al., 2013)
and an approach coping (Gao et al., 2011; Lin et al., 2019). Moreover, in
contrast to suicide cases with high impulsivity traits, social support
would act as a protective factor (Law et al., 2014; Zhang and Lin, 2015;
Table 2).

It is worth noting that only two studies (Niu et al., 2020 and Zhang
et al., 2010) categorize groups based to high or low impulsivity scores.
Most of these findings arise from comparisons of impulsivity scores
among groups with and without specific variables (i.e. a mental disor-
der), or from correlation analyses. In these analyses, a positive corre-
lation implies an association with a high impulsivity group, while a
negative correlation suggests a relationship with a low impulsivity
group.

It is important to consider that age did not appear to influence the
relationship between impulsivity and suicide in the meta-regression.
This finding aligns with the study by Zouk et al. (Zouk et al., 2006),
where age lost predictive value on suicidality after controlling for sub-
stance abuse disorders and aggressive traits. Therefore, the lower pres-
ence of young people among non-impulsive suicide cases may not
necessarily be attributed to a decline of impulsivity with age (Chamorro
et al., 2012), but rather to the reduced prevalence of aggressive traits
and substance use in older age groups. These characteristics dis-
tinguishing impulsive and non-impulsive people who die by suicide have
already been similarly observed in suicide attempts. Conner et al.
(Conner, 2004) suggested that impulsive people engaging in suicide
attempts exhibit low lethality, decreased levels of depression and
hopelessness, and an increased likelihood of attempting suicide
following negative life events. Similar findings have been reported by
other research groups: a prospective study of suicide attempters
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documented an inverse association between impulsivity and lethality of
the suicide attempt (Baca-Garcia et al., 2001). Childhood abuse has also
been identified as a risk factor for shifting from non-fatal to fatal suicide
behaviour among people with impulsive personalities (Wojnar et al.,
2009) as well as alcohol abuse disorders (Spokas et al., 2012). In addi-
tion, there is extensive evidence that people with high impulsive and
aggressive traits exhibit an increased response to cortisol (Alacreu--
Crespo et al., 2022; Stanley et al., 2019). Impulsivity has also been posed
as catalyst, precipitating suicide attempts during periods of stress, while
aggression appears to be more closely associated with attempts of higher
lethality (Brokke et al., 2022).

What about suicides in individual of low impulsivity? In our sys-
tematic review, this group would be characterized by older age, chronic
health problems, depressive symptoms, and lower social support. These
characteristics resemble the profile of individuals who pursue eutha-
nasia. A study carried out in Belgium showed that most people with
health problems requesting physician assisted suicide were over 60
years old and usually reported a variety of depressive symptoms (Rurup
et al., 2005). Similarly, among patients with psychiatric disorders who
requested euthanasia, depression, anxiety, and psychotic disorders are
commonly observed (Kim et al., 2016). A recent systematic review
confirmed that people who request euthanasia share commonalities and
risk factors with people who die by suicide (Calati et al., 2021). It is
plausible that these commonalities extend specifically to people with
low impulsivity who die by suicide.

All these evidence suggests that the presence or absence of impul-
sivity traits significantly influences the way and timing in which a per-
son engages in suicidal behaviour. Understanding the typologies of
suicide between impulsive and non-impulsive individuals has clinical
implications when managing individual cases. Impulsive and non-
impulsive personalities may represent distinct endophenotypes that
lead to death by suicide through different pathways, as it has been
previously proposed (Oquendo, 2015; Turecki, 2005). Therefore, further
research efforts should be directed towards the overlooked suicide cases
in which impulsivity is not a prominent factor, to gain a comprehensive
understanding of the diverse mechanisms underlying suicidal behavior.

4.3. Strengths and limitations

The present study examines a less-scrutinized issue in suicidology
research, namely the role of impulsivity in the specific case of fatal
suicide behaviour. It focuses on research conducted over a wide range of
time and brings together samples from four continents worldwide. By
focusing exclusively on studies conducted through psychological au-
topsy, it enhances comparability and increases the statistical power of
individual analyses.

However, this study is not without limitations. First, the majority of
the articles examined draw from the same datasets. This is due to the
considerable expense associated with psychological autopsy studies,
which require extensive collaboration between national health, law
enforcement or justice institutions to identify suicide deaths, along with
cooperation from their bereaved family members and specialized health
professionals trained in the method. Consequently only few research
groups have been capable of conducting such systematic research.

Second, psychological autopsy protocols used by different research
groups showed substantial heterogeneity. While this diversity is un-
derstandable given the need for adaptation to national contexts, it re-
stricts the scope of analysis that can be conducted with the available
data. This heterogeneity is evident in the formulation of hypotheses, the
identification of variables related to impulsivity in suicide, and the
statistical analyses chosen to test these hypotheses. Consequently,
numerous pertinent findings from certain studies remain unexamined by
others, hampering conclusions about their generalizability. Thus, the
comprehensive exploration of these associations in further research
becomes pivotal.

Lastly, the conclusions drawn in this report are subjected to the same
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bias of any psychological autopsy study: on the one hand, bias from the
informant such as recall bias or social desirability bias; on the other
hand, bias from the method itself, that is necessarily validated on living
subjects. Longitudinal studies examining variations in the testimony of
proxy informants before and after a person’s death are costly, scarce,
and limited to specific instruments.

4.4. Conclusions

This systematic review has shed light on the role of impulsivity on
fatal suicide behaviour. This topic has been subject to less attention than
impulsivity in other behaviours of the suicidal spectrum, mostly due to
the methodological barriers that it entails. We found that impulsivity as
a trait plays a role in deaths by suicide. Individuals with high impulsivity
traits who die by suicide exhibit distinct characteristics such as younger
age, substance abuse and low intent to die, whereas non-impulsive
people who die by suicide tend to be older age, experience depression
or schizophrenia and have high intent to die. Social support is not a
protective factor for death by suicide in people with high impulsivity
which poses challenges for suicide prevention in this population.
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