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Suicide ranks among the main causes of death in most Western countries and is, thus, an important public health problem. Over the last
few years, it has been increasingly recognized that people who attempt or commit suicide have a certain individual predisposition, partly
resulting from certain personality traits, in particular, impulsive–aggressive behaviors. The evidence suggests that impulsive–aggressive
traits are part of a developmental cascade that increases suicide risk among a subset of suicides. These personality traits may also me-
diate familial transmission of suicidal behavior, defining a behavioral endophenotype that could be useful in molecular genetic studies of
suicide. On the other hand, not all suicides are associated with impulsive–aggressive behaviors. There is a need to better understand
the mechanisms mediating suicide among individuals with no history of impulsive–aggressive behaviors.

Le suicide est au nombre des principales causes de mortalité dans la plupart des pays occidentaux et constitue donc un important pro-
blème de santé publique. Depuis quelques années, on reconnaît de plus en plus que les gens qui essaient de se suicider ou qui réussis-
sent à le faire ont une certaine prédisposition individuelle qui découle en partie de certains traits de personnalité, et en particulier de
comportements impulsifs–agressifs. Les données probantes indiquent que les traits impulsifs–agressifs font partie d’une cascade du
développement qui augmente le risque de suicide dans un sous-ensemble de cas. Ces traits de personnalité peuvent aussi entraîner la
transmission familiale de comportements suicidaires, définissant un endophénotype comportemental qui pourrait être utile dans les
études de génétique moléculaire portant sur le suicide. Par ailleurs, on n’associe pas tous les suicides à des comportements
impulsifs–agressifs. Il faut mieux comprendre les mécanismes à l’origine du suicide chez des personnes qui n’ont aucun antécédent de
comportements impulsifs–agressifs.
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Introduction

The World Health Organization reports that suicide accounts
for almost 2% of the world’s deaths.1 In Canada, as well as in
most of the developed world, suicide is among the 10 leading
causes of death for individuals of all ages2,3 and is the leading
cause of death for males aged less than 40 years.2,3 In Quebec,
suicide is a particularly important problem, because this
province has one of the highest suicide rates in North Amer-
ica, with about 1500 cases per year, which accounts for al-
most one-third of all suicides in Canada.2 Because suicide has
a substantially larger impact among young age groups, not

surprisingly, it ranks among the main causes of years of po-
tential life lost2,4,5 and, as such, it has been referred to as the
“leading cause of unnecessary and premature death.”6 It is
clear that suicide takes a terrible toll on our society.

Clinical predictors of suicide

Suicide is a complex behaviour that is most probably the result
of the interaction of several different factors (Fig. 1). A positive
history of suicide attempts, certain demographic variables
such as gender and marital status, clinical symptoms and is-
sues related to social and medical support, such as discharge
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from psychiatric care, have been found
to be particularly associated with sui-
cide.7–12 However, these known risk fac-
tors are of little help in improving the
clinical detection of suicide, and studies
that have attempted to predict suicide
based on models incorporating these
factors have failed to do so.13 The pres-
ence of psychopathology is probably
the single most important predictor of
suicide. Accordingly, about 90% of indi-
viduals who commit suicide meet crite-
ria for a psychiatric disorder, particu-
larly major depression, substance use
disorders and schizophrenia.14,15 How-
ever, it is only a minority of people with
these diagnoses who will eventually
commit suicide, indicating that a psy-
chiatric disorder may be a necessary,
but insufficient, risk factor for suicide.
For instance, the lifetime mortality risk
for suicide in major depression is esti-
mated to vary between 2% and 7%,
with a strong gender effect.16,17 Why do
certain patients commit suicide while
others with the same psychiatric prob-
lem do not? This is a question that has
long puzzled clinicians and is of enor-
mous clinical relevance.18 In fact, assess-
ing suicide risk is probably one of the
most — if not the most — difficult task
mental health professionals face in their
clinical practice.

Is there a predisposition to
suicide?

Over the last few decades, it has be-
come increasingly clear that people
who commit suicide have a certain in-
dividual predisposition.19–21 However,
the relation between this predisposi-
tion, which is to a large extent con-
ferred by the individual’s biological
makeup, and suicide is not direct, but
seems to be mediated and moderated
by a number of different factors.
Among these factors are clinical and
demographic risk factors, such as
those listed earlier, history of early life
sexual and physical abuse,22–27 person-
ality variants such as behavioural
traits28–40 and recent life events.41–49 This
review will focus on the role of per-
sonality traits in predisposition to sui-
cide and, particularly, on the relation
between impulsive–aggressive traits
and suicide.
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Fig. 1: The hypothesized relations between different risk factors for suicide in major depression,
with emphasis on the mediating role of impulsive–aggressive behaviours. 5-HT = serotonin.



Personality traits and suicide risk

Personality traits represent emotional, behavioural, motiva-
tional, interpersonal, experiential and cognitive styles that
help us relate to and cope with the world.50–52

Personality traits are determined by environment, individ-
ual genes, and gene–gene and gene–environment interac-
tions.53–61 Structural models suggest that personality has a hi-
erarchical organization with multiple narrow or basic traits
coalescing into about 3–5 higher-order dimensions.62–66 De-
pending on the model, the latter are defined as extroversion,
psychoticism and neuroticism;62 harm avoidance, novelty
seeking, reward dependence and persistence;67 neuroticism,
agreeableness, openness to experience, conscientiousness and
extroversion;68 or emotional instability, compulsivity, antago-
nism and inhibition.63

Over the last 3 decades, interest in the contribution of per-
sonality trait profiles to complex behavioural phenomena
such as suicidal behaviour has increased.29,51,61,69,70 Suicidal be-
haviours may result from reciprocal interactions between
maladaptive cognitions, affect, and behavior, occurring sub-
sequently to an environmental/internal precipitant.71,72

Clinical and community research suggest links between
suicidality, on the one hand, and “extreme” personality pro-
files, on the other hand.51,69,73–77 For instance, both undercon-
trolled and inhibited 3-year-old children were found to be
more likely to attempt suicide as young adults.78 In general,
introverted/negativistic/avoidant/dependent/neurotic as
well as impulsive/hostile/antisocial personality features
may cluster in suicidal individuals,71,79,80 and possibly in a
gender-specific fashion.69

Personality traits have several properties that make them
attractive targets for suicidality research and intervention.
First, they affect variables that may contribute to the
diathesis for suicide, namely, our perception of and adapta-
tions to the environment and “self.”55,81 Second, their matu-
rational patterns may render them more suitable for long-
term public health interventions compared with other,
more changeable risk factors. More specifically, even
though traits are amenable to modification only relatively
early in life, any intervention that is carried out at this time
would have longer-lasting effects.65,82 Third, they may be
useful in early identification of subgroups of suicidal indi-
viduals, such as repeated attempters83 and older com-
pleters.84 Finally, gender-specific personality differences
may contribute to gender dissimilarities observed in sui-
cide attempts and completions.85,86

Personality variants mediating suicide: the role
of impulsive behaviours

Impulsivity may be conceptualized as the inability to resist
impulses, which, from the strict phenomenologic point of
view, refer to explosive and instantaneous, automatic or
semi-automatic psychomotor actions that are characterized
by their sudden and incoercible nature.87,88 A more behav-
ioural definition considers impulsivity as a drive, stimulus
or behaviour that occurs without reflection or consideration

for the consequences of such behaviour.89 The concept of im-
pulsivity spans a wide range of behaviours that are usually
risky or inappropriate to the situation, and whose outcomes
are often undesirable.89 There is considerable debate in the
literature about how to define and measure impulsivity, yet
the term is often understood to reflect a continuum of a per-
sonality feature or trait. Although not all studies provide
consistent findings supporting the role of impulsivity in sui-
cidal behaviour, most studies indicate that suicide at-
tempters and suicide completers tend to have higher levels
of impulsive behaviour. For instance, positive associations
with suicide attempts have been reported in clinical popula-
tions,90 including patients with major depression and patho-
logical gambling,22,91 as well as patients who have made a
suicide attempt with a high degree of lethality.92 Impulsiv-
ity, as assessed by the novelty-seeking Temperament and
Character Inventory (TCI ) dimension, measured at the age
of 16 years, was also found to be an important predictor of
risk of a future suicide attempt in cohort studies.23,49 Simi-
larly, there is also evidence suggesting that suicide com-
pleters, particularly younger ones, have higher levels of im-
pulsivity than controls.28,93 On the other hand, a few other
studies failed to find a significant relation between impul-
sivity and suicidal behaviour.94,95

The findings of our group in investigating impulsive
traits are consistent with an overall effect of impulsivity in
suicidal behaviour. In a cohort of young adults representa-
tive of the Quebec general population, we investigated the
relation between personality variants and suicide attempts,
as well as serious suicidal ideation. Both attempters and
serious ideators had higher scores of impulsivity as mea-
sured by the Barratt impulsivity scale (BIS v.11).96 At-
tempters and nonattempters had mean scores, respectively,
of 69.05 (standard deviation [SD] 10.53) and 64.97 (SD 9.80)
(p < 0.001), whereas serious ideators and nonideators had,
respectively, mean scores of 69.32 (SD 9.31) and 64.83 (SD
9.82) (p < 0.001).97

Studying unselected suicide completers from the general
Quebec population, we found higher levels of impulsivity
and related behaviours when compared with healthy con-
trols or controls with psychiatric disorders (Dr. Hana Zouk
et al, McGill Group for Suicide Studies, Montréal: unpub-
lished observations, 2005).39,98 Mean impulsivity scores among
suicide completers using the BIS adapted to proxy-based in-
terviews, as carried out in psychological autopsies, were nor-
mally distributed, but had higher amplitude than those seen
in the healthy population. Thus, more extreme levels of im-
pulsivity were more commonly observed among suicide
completers, and BIS scores averaged 84.5 (standard error of
the mean [SEM] 0.75) among the most impulsive completers
(Zouk et al, unpublished observations, 2005). We also found
that subjects who used the so-called violent methods of sui-
cide tended to have significantly higher levels of impulsivity
(mean BIS scores of 69.33 [SEM 1.38]) than those who used
non-violent suicide methods (64.01 [SEM 2.53]).39 In addition,
impulsive suicides were more likely to have increased co-
morbidity than nonimpulsive suicides (Zouk et al, unpub-
lished observations, 2005).
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Personality variants and axis I psychopathology

An important question that the studies reviewed here and
other studies of suicide completers did not address is whether
or not the association between impulsivity and suicide risk is
at least partly explained by axis I psychopathology. This issue
has not been properly addressed because most psychological
autopsy studies of suicide have exclusively investigated unse-
lected suicides compared with healthy controls and, in general,
lacked a psychiatric control group. To address this question,
we recently carried out studies comparing subjects who com-
mitted suicide during an episode of major depression with
age- and sex-matched living control subjects with a history of
major depressive disorder and a current major depressive
episode of sufficient severity to warrant treatment in a special-
ized psychiatric outpatient clinic, but without a history of med-
ically serious suicide attempts.39,40 Controlling, by nature of the
design for the presence of primary psychopathology — in this
case, major depressive disorder — and using comparable
methodology in both groups (i.e., proxy-based interviews), our
results indicated that suicide completers had higher levels of
impulsivity and a lifetime history of aggressive behaviours, co-
morbidity with cluster B personality disorders, particularly an-
tisocial personality disorder and borderline personality disor-
ders, as well as comorbidity with alcohol- and drug-related
disorders.40 Therefore, it seems clear that excess impulsivity in
suicide is not a consequence of major depression.

To what extent this is also generalizable to suicides associ-
ated with other common axis I diagnoses, such as schizo-
phrenia, remains to be investigated. In fact, personality vari-
ants generally identified as risk factors for suicide have not
been associated with an increased risk among individuals
with schizophrenia99,100 and, in our clinical studies, suicides
with a history of schizophrenia did not show evidence of in-
creased comorbidity with conditions characterized by the
presence of impulsive and aggressive behaviours such as
cluster B personality disorders.101

Personality variants mediating suicide: the role
of aggressive behaviours

It follows from the studies discussed here,28,31,102 however, that
it is not the exclusive presence of impulsivity in either its mo-
tor, focal or planning dimensions that is often observed asso-
ciated with suicide. Rather, among suicides, impulsivity is co-
morbid with other personality traits, particularly aggressive
behaviours, which have often been present since childhood.
In our series of suicide completers, high levels of impulsivity
correlate strongly and significantly with high levels of aggres-
sive behaviour or hostility. For instance, impulsive suicide
completers — defined as those with BIS scores above 75 —
had significantly higher levels of a lifetime history of aggres-
sive behaviours, as measured by the Brown–Goodwin Life-
time Aggression instrument (mean score 19.73 [standard devi-
ation {SD} 3.02]) as compared with nonimpulsive suicides
(mean score 6.89 [SD 1.17]) (p < 0.001). Similarly, scores on the
Buss-Durkee Hostility Inventory were higher among impul-
sive suicides (36.02 [SD 1.05]) as compared with nonimpulsive

suicides (27.85 [SD 0.98]) (p < 0.001) (Zouk et al, unpublished
observations, 2005). As such, it is clear that suicides tend 
to have high levels of aggressive–destructive impulsive 
behaviours, generally referred to as impulsive–aggressive 
behaviours. These have been operationally defined in suicide
studies as a tendency to react with animosity or overt hostility
without consideration to possible consequences, when piqued
or under stress.

Impulsive–aggressive behaviours and
comorbidity

Psychiatric comorbidity, defined as the presence of more than
1 psychiatric diagnosis, has been commonly reported in sui-
cides.103–105 Studies of suicide attempters have found comorbid-
ity in 56%–82% of cases, and subjects with comorbid psy-
chopathology have a higher odds of attempting suicide than
those without any diagnosis.34,106,107 Several groups have also re-
ported a high occurrence of comorbidity in suicide completers.
When compared with nonsuicidal controls, child and adoles-
cent suicide completers have consistently shown higher rates
of overall comorbidity,108,109 a finding that has been replicated in
studies of adults.104,110 A large psychological autopsy study of
suicide completers conducted in Finland found that only 12%
of suicides had an axis I diagnosis without comorbidity.104 In a
1999 comparison with matched community controls, a signifi-
cant increase in suicide risk in the presence of axis I–axis II co-
morbidity was reported (odds ratio 346.0, p < 0.001).46 It is clear
that the presence of multiple diagnoses of psychiatric disor-
ders is an important factor that should be taken into account
when assessing suicide risk. We carried out latent class analy-
ses to investigate patterns of comorbidity in unselected suicide
completers from the general population and matched
controls.101 Latent class analysis is a method derived from fac-
tor analysis that can be used to identify homogeneous sub-
groups within a larger group by analyzing patterns of the
presence or absence of measured variables. Using this tech-
nique, we found 3 subgroups that differed significantly in the
amount and pattern of comorbidity. Comorbidity was particu-
larly found in subjects with disorders characterized by the
presence of impulsive and impulsive–aggressive traits,
whereas subjects without these traits had levels of comorbidity
that were not significantly different from those of controls. In-
terestingly, the group with higher levels of comorbidity was
characterized by suicides with a life trajectory beginning early
in childhood. They presented a high proportion of childhood
disorders associated with impulsive–aggressive traits such as
ADHD, oppositional defiant disorder and conduct disorder, as
well as a higher incidence of antisocial personality disorder.101

This suggests that impulsive–aggressive suicide may be a de-
velopmental problem beginning early on in life and translated
by large psychopathological loading that presents as diagnos-
tic comorbidity.

Impulsive–aggressive behaviours and suicide:
Is there an age effect?

It has long been suggested that younger and older suicides



may be different entities.43,44,111–117 However, it remains to be
better investigated whether suicide is the same phenomenon
across the life cycle or whether it has a different meaning and
set of risk factors when it occurs in childhood or in older age.
Unfortunately, most researchers studying suicide have
viewed age as a confounding variable to be controlled for,
rather than as a variable of interest.118 As a result, most data
available regarding age differences in suicide come from post
hoc comparative analyses of unselected suicide samples.

The Finnish National Suicide Prevention Project provides
some clues to this question.37,104,119 This large-scale study col-
lected information about all suicides committed in Finland
over a period of 1 year between 1987 and 1988. A total of
1397 cases were studied by means of psychological autopsies.
Their findings suggest that suicide in young subjects may be
a different phenomenon from suicide later in life. Accord-
ingly, the psychiatric profiles of these 2 groups seem to be
different. Major depression is significantly more common
among older people who commit suicide,116 whereas the pres-
ence of axis II comorbidity is more often observed in younger
people who commit suicide.30,116 Other psychological studies
confirm these observations, indicating that a considerable
percentage of elderly suicide cases (> 55 yr) meet criteria not
only for major recurrent depression but also for other chronic
depressive conditions such as dysthymia.120 Conwell et al120

also found that youthful suicide was different from elderly
suicide because the former was associated with more sub-
stance abuse or dependence, a finding that is supported by
psychological studies in young completers.105,108,121,122

Studies indicate that an important proportion of elderly
people who commit suicide have made a previous suicide at-
tempt.118 Consistent with this notion, studies in elderly at-
tempters suggest that subjects with early onset of major de-
pression have a higher chance of presenting suicidal
behaviour.123,124 These observations are in agreement with data
from a prospective long-term follow-up study by Angst
et al,125 who observed that the cumulative risk of suicide con-
tinued to increase with successive episodes of the illness. On
the other hand, studies of suicidal behaviour in young pa-
tients suggest that the risk of suicide attempts does not seem
to be randomly distributed in the course of the disorder. In
other words, young patients who attempt suicide often do so
early in the course of the disease.126 Indeed, this is also consis-
tent with data from psychological autopsies in our sample of
young suicide completers, which indicate that among sub-
jects diagnosed with major depression, almost 60% of the in-
dividuals committed suicide during the first episode of the
illness. Therefore, these results seem to indicate that suicidal
behaviour has a different “natural history” in younger and
older subjects, even when the underlying psychopathology is
similar. Thus, in our study comparing depressed suicides
with depressed controls described earlier,40 an important age
effect was observed, suggesting that impulsive–aggressive
behaviours play a substantial role primarily in young suicide
completers. Conversely, among unselected suicide com-
pleters, the presence of impulsive–aggressive behaviours is
more likely to be observed among younger than among older
suicide completers (Zouk et al., unpublished observations,

2005) and, interestingly, when impulsive and nonimpulsive
suicides are compared, no differences are found in rates of
associated mood disorders.

Further data suggesting the different role of impulsive–
aggressive behaviours and possibly the different nature of
youthful and elderly suicide come from studies by Conwell
et al.118,120 These authors assessed age differences in behav-
iours leading to completed suicide and found that older age
was significantly associated with more determined and
planned self-destructive acts, less violent methods and fewer
warnings of suicidal intent. Taken together, these results
seem to suggest that young and elderly subjects who commit
suicide have different diatheses. Indeed, there is support for
the notion that younger suicides are more likely to be the re-
sult of an impulsive–aggressive act, often facilitated by alco-
hol or drug intoxication, or both, in subjects who have a per-
vasive problem in their personality structure and are
affected by an axis I disorder. Moreover, this tragic event is
frequently associated with a stressful life event, which in it-
self frequently seems to be associated with the subject’s un-
derlying personality traits. On the other hand, elderly sui-
cide is more often the consequence of a planned, less
impulsive act often in a physically ill and depressed subject,
who has been enduring difficult life events that are more
commonly related to the medical illness or to events that are
intrinsic to the age group.

Impulsive–aggressive behaviours: the role of
environmental factors

There has been substantial interest in the investigation of the
relation between history of childhood abuse and suicidal be-
haviour.27,127,128 Comparing impulsive and nonimpulsive sui-
cide completers based on data obtained with the Childhood
Experience of Care and Abuse (CECA) interviews, our group
found that history of parental rejection, negligence, indiffer-
ence and abuse were more likely to be reported among those
suicides with high levels of impulsivity (Zouk et al, unpub-
lished observations, 2005). We might speculate that early life
stressors, particularly those listed here, may trigger dysfunc-
tional behaviour providing a platform for abnormal expres-
sion of impulsivity comorbid with aggressive behaviour. This
is consistent with suggestions that impulsivity per se may, at
least in part, be linked to negative early life experiences, in-
cluding a history of physical or sexual abuse.90 This, in turn,
may be associated with risk of personality disorders129 and
self-destructive behaviour in adulthood.22,130 Indeed, adoles-
cents admitted to a psychiatric hospital who report a history
of childhood abuse are typified by increased levels of vio-
lence, impulsivity, suicidality and substance use problems,131

suggesting that this constellation of psychological and behav-
ioural symptoms belongs to a common early behavioural
pathway that is affected by the influence of negative life
events. Moreover, in a model attempting to explain the mech-
anism of the development of borderline personality disorder,
it has been speculated that the negative affect and reactivity
characteristic of borderline personality disorder, also seen in
many impulsive suicides, when interacting with an abusive
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environment, may result in impulsive and self-destructive
behaviour.132 This, in turn, may reinforce impulsivity and
emotional dysregulation leading to hypersensitivity to stress-
ful events encountered in the future.133 It has also been sug-
gested that the expression of such impulsive and suicidal be-
haviours in borderline personality disorder may be part of a
mechanism to cope with the stress that is brought on by this
innate hypersensitivity to interpersonal and environmental
stimuli.134 Thus, it is possible that impulsive suicide is partly a
developmental problem associated with a dysfunctional de-
velopmental cascade. Recent studies by our group on devel-
opmental trajectories in suicide completers support this view,
particularly among young suicides.

We have recently concluded a study of all suicide deaths
in New Brunswick, Canada, between April 2002 and May
2003.135 A total of 102 suicides (of 109 suicides that occurred
over that period) were investigated. Life trajectories were
studied and rated using a life calendar investigating 12 devel-
opmental spheres to trace the events that marked the individ-
ual’s life. Four different life trajectories were identified. Inter-
estingly, the youngest suicides were those who had a life
trajectory with the largest number of adversity factors re-
ported since early life, including neglect, mistreatment, major
family conflict and history of abuse. These subjects presented
important comorbidity with personality disorders, including
cluster B diagnoses, which are characterized by the presence
of impulsive–aggressive behaviours. This is consistent with
the data from our comorbidity studies101 and suggests that
impulsive–aggressive suicide is the result of developmental
problems that begin early in life.

Familial factors in the transmission of suicide

The notion that suicide aggregates in families is not new. In-
deed, as early as 1790, Charles Moore in his book entitled A
Full Enquiry into the Subject of Suicide noted that propensity to
suicide is hereditary. This hypothesis has been tested by a
number of family-history studies, which have clearly shown
that suicidal behaviour aggregates in families. In a seminal
paper investigating the clinical features of 100 suicide com-
pleters, Barraclough et al136 reported that 4% of these subjects
had at least 1 first-degree relative who died by suicide, as
confirmed by a death certificate. Other studies of completers
reported similar results137,138 and showed that positive family
history increased considerably when suicide attempts in the
relatives were also taken into account.45,122,139–141 Consistent
findings were reported by studies assessing the risk of suici-
dal behaviour in patients with a positive family history of
suicide.142 Similar results were found by family-history stud-
ies of probands who attempted suicide.36,126,143–146 Family-
history studies have a number of methodological shortcom-
ings and, though important, their conclusions should be vali-
dated by more powerful designs, such as family studies with
direct and blind assessment of recurrent risks in relatives.
Only a few controlled family studies with direct interviews
with relatives have been carried out, and the findings of these
studies are consistent with the findings from family-history
studies.93,147,148 A recent meta-analysis with quantitative

synthesis of the results of family studies indicates that rela-
tives of suicides have about a 5-fold greater recurrent risk
than relatives of controls.149 Therefore, it is clear that relatives
of subjects who committed or attempted suicide have a higher
risk of suicidal behaviour than do relatives of controls. How-
ever, considering that suicidal behaviour is associated with
the presence of psychiatric disorders, which in turn also tend
to aggregate in families, whether or not the familial aggrega-
tion observed for suicidal behaviour is conditional on the fa-
milial loading of psychiatric disorders has been an important
question that some studies have attempted to address.

Overall, studies suggest that the familial aggregation of
suicide is conditional on — but independent from — the
loading of psychiatric morbidity.93,147,150 In a well-known fam-
ily study in the Old Order Amish, Egeland and Sussex150

showed that while mood disorders aggregated in a number
of different multigenerational families, co-segregation with
suicide was observed in only a few of them. Accordingly, the
26 suicides that were recorded in 100 years of history of that
community clustered in only 4 families. Although this study
was only descriptive, it clearly indicated that the presence of
the affective disorder is necessary but not sufficient to com-
mit suicide. This is consistent with data suggesting that pa-
tients with bipolar disorder and a positive family history of
bipolar disorder and suicide have different familial loading
for suicidal behaviour (suicide tendencies and attempted sui-
cide) from patients with bipolar disorder and a positive fam-
ily history of bipolar disorder but without suicide.151 Simi-
larly, a familial history of suicide was found to significantly
increase the risk of suicidal behaviour among patients with
major depression.152 The risk of suicide completion conferred
by a positive family history has been estimated in psychiatric
inpatients to be around 4.6.138 Brent et al93 investigated 58 ado-
lescent suicide completers and 56 healthy controls and found
a risk of recurrence of suicide attempts and completions of
14% and 4.6%, respectively, for first- and second-degree rela-
tives of suicide probands and 3% and 1% for relatives of con-
trols, with an estimated relative risk for first-degree relatives
of 5.3. The same group carried out a family study of
probands who had attempted suicide, which was also sup-
portive of familial clustering, providing relative risk esti-
mates around 2.3.147 Our group has recently completed a con-
trolled family study investigating 247 relatives of 25 adult
male suicides and 171 relatives of 25 matched controls.148 We
found consistent results with those reported by Brent et al,
because the relatives of suicides were over 10 times more
likely than relatives of controls to have attempted or com-
pleted suicide, after controlling for psychopathology. Al-
though the relatives of suicides were not more likely to have
exhibited suicidal ideation, they had more severe suicidal
ideation than relatives of controls.

Impulsive–aggressive behaviours: Behavioural
endophenotype?

As discussed here, susceptibility to suicide may be regarded
as the result of triggering factors such as major depression
mediating the effect of predisposing factors such as person-



ality structure and levels of impulsive–aggressive behav-
iours. One of the hypotheses that have been put forward
speculates that part of the familial liability to suicide may be
transmitted through impulsive–aggressive behaviours.
These behaviours aggregate in families,153–156 and twin studies
suggest that at least part of the familial aggregation is the re-
sult of genetic factors.157,158 Interestingly, in the family study
by Brent et al,93 some measures of aggressive behaviour were
administered in probands and relatives, and an important
observation was that probands who had attempted suicide
and had high scores of aggression had much greater familial
loading for suicide attempts and completions than less ag-
gressive probands who had attempted suicide. Moreover,
the relatives of the individuals who had committed suicide
presented higher rates of those personality disorders that are
associated with impulsive–aggressive behaviours, particu-
larly antisocial and borderline personality disorder, as well
as a history of conduct disorder and substance abuse. More
recently, the same group investigated the offspring of indi-
viduals with a mood disorder, some of whom had attempted
suicide and some of whom had not, and found a 6-fold in-
creased risk of attempts among the offspring of those who
had attempted suicide.25 Factors increasing risk of aggrega-
tion included increased levels of impulsive aggression. In a
reanalysis of these data,159 the same group reported that a
positive family history of suicidal behaviour, as measured
by concordance with a sibling, and lifetime impulsive–
aggressive behaviours predicted not only recurrence of at-
tempts in offspring of suicide attempters, but also younger
age at onset of suicidal behaviour. This is consistent with
data from our family study suggesting that first-degree rela-
tives of suicides were more likely to exhibit aggression than
relatives of controls.148 These findings were more pro-
nounced in families where the proband had a cluster B diag-
nosis. Other studies provided congruent results.36,152 Similar
findings were also reported with probands who had at-
tempted suicide.147 Taken together, these studies indicate that
relatives of probands with suicidal behaviour have an
increased likelihood of exhibiting higher levels of
impulsive–aggressive behaviours. These, in turn, may play a
role in mediating familial transmission of suicidal behaviour
and, as such, may be considered as a behavioural endophe-
notype in genetic studies of suicide.

Serotonin, impulsive aggression and suicidal
behaviour

The role of impulsive aggression in suicidal behaviour is also
supported by other lines of evidence, including findings from
neurochemical, animal and genetic investigation. Indeed, a
large volume of neurobiological data has been produced over
the last 20 years. The results from these studies jointly indi-
cate that patients with suicidal behaviour have reduced cen-
tral serotonergic activity.19,160 Interestingly, studies investigat-
ing subjects with impairment of impulse control and violent
behaviours have found similar alterations.161–163 Thus, it is
plausible that reduced serotonergic activity may be linked
to impulsive–aggressive behaviours, which in turn may

increase susceptibility to suicide. Support for a relation be-
tween low serotonergic neurotransmission and suicidal be-
haviour comes from several lines of evidence, including stud-
ies of cerebrospinal fluid 5-HIAA (5-hydroxyindoleacetic
acid), neuroendocrine challenges, platelet studies, post-
mortem brain studies and, more recently, brain imaging
studies. Although it is still too early to draw definite conclu-
sions based on the brain imaging data in suicidal behaviour,
postmortem brain studies have generated a large volume of
data that, when taken together, mostly indicate a decrease in
presynaptic serotonin (5-HT) transporter in the prefrontal
cortex, particularly in ventral areas,164 and an increase in
presynaptic 5-HT1A binding in the raphe nuclei,165 as well as a
possible upregulation of postsynaptic 5-HT receptors, partic-
ularly 5-HT1A

166 and 5-HT2.167,168 These alterations suggest re-
duced serotonergic input into this brain region, which is
believed to be involved in the brain circuitry controlling im-
pulse and violent behaviour regulation.163,169,170 It is thus possi-
ble that subjects with low serotonergic input into this part of
the brain may be more likely to act impulsively and self-
aggressively when exposed to stressful life events, such as
those associated with major depression, and, in some in-
stances, this may result in suicide. Therefore, the neurobio-
logical data suggest a similar neurobiological substrate for
suicide and impulsive aggression and provide further sup-
port for the idea that, at least in a subgroup of suicides, im-
pulsive–aggressive traits may help define a behavioural en-
dophenotype.

Non-impulsive–aggressive suicide

As reviewed here, there is overwhelming evidence to sup-
port the role of impulsive and, more appropriately stated,
impulsive–aggressive behaviours in suicide. However, not
all suicides are mediated by impulsive–aggressive behav-
iours, and this seems to be more likely to be the case among
older individuals. The question that follows, thus, at least at
the phenomenological level, is whether there are other be-
havioural or personality traits mediating suicide risk in
cases that have no evidence of highly impulsive–aggressive
behaviours. This issue has remained practically unexplored,
because most of the research investigating behavioural
traits in suicide has focused on cluster B traits. Data from
our sample of unselected suicide completers indicate that
subjects without impulsive–aggressive behaviours have
lower rates of comorbidity than impulsive–aggressive sui-
cides and, in fact, they have levels of comorbidity that are
not significantly different from healthy controls.101 More-
over, non-impulsive–aggressive suicides have lower comor-
bidity with substance-related disorders and do not display
evidence of higher levels of specific behavioural measures.
Our study of suicide and depression indicated that total lev-
els of cluster C personality trait loading and cluster C per-
sonality disorders were not associated with an increased
risk of suicide when directly controlling for major depres-
sive disorder. This is in contrast with previous findings46,171

and suggests that the evidence of excess cluster C person-
ality disorders in suicides is accounted for by the high
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frequency of mood disorders in suicides rather than by a di-
rect effect of these personality disorders on suicide risk.
However, in the study that we have recently carried out in-
vestigating the relation between personality traits and suici-
dal behaviour in a sample representative of the Quebec gen-
eral population, we found that the interaction between
compulsivity and depressed mood played a central role in
predicting suicidal behaviour (Dr. Jelena Brezo et al, McGill
Group for Suicide Studies, Montréal: unpublished observa-
tions, 2005), suggesting that perhaps interactions between
specific cluster C traits and axis I disorders, particularly de-
pressive disorders, may help increase risk for suicide in in-
dividuals with no history of impulsive–aggressive behav-
iors. As such, one may speculate that individuals with high
levels of compulsivity, because of their tendency to be rigid
and to engage in thought rumination, may, when de-
pressed, be at higher risk of attempting suicide, because
these subjects will be less likely to contemplate alternative
solutions to deal with life stressors or perceived failures or
weaknesses and would more easily engage in a ruminant
pattern of negatively charged self-directed thoughts.

Conclusion

The role of impulsive–aggressive behaviours in risk of sui-
cide has been well substantiated by several lines of evi-
dence, including case–control studies in clinical popula-
tions, cohort studies in epidemiological samples,
retrospective studies of completed suicides and case reg-
istries. The association between impulsive–aggressive be-
haviours and suicide is primarily seen among young people
and seems to be independent from the role of associated
axis I psychopathology, particularly major depression. High
levels of impulsive–aggressive behaviours have been linked
to early life environmental stressors such as childhood
abuse and neglect, and these stressors are also more com-
monly seen among impulsive–aggressive suicides (Fig. 1).
In addition, studies of life trajectories of suicides indicate
that impulsive–aggressive suicides are likely to have had a
trajectory characterized by the cumulative effects of nega-
tive life stressors and abuse, suggesting that a subset of sui-
cides may, at least in part, be the result of a dysfunctional
developmental cascade with onset early in life and medi-
ated by excessive impulsive–aggressive behaviours. This is
interesting because family studies of suicidal behaviour also
suggest that these personality traits may mediate familial
loading of suicide attempts and completions. Moreover,
neurobiological correlates of suicidal behaviour are similar
in nature to those reported for patients with impairment of
impulse control and violent behaviours, which would fur-
ther suggest that impulsive–aggressive behaviours may
help define a behavioural endophenotype of suicide. This
should be taken into account when planning studies in-
vestigating molecular genetic factors in suicide. On the
other hand, not all suicides are associated with impulsive–
aggressive behaviours. There is a need to better understand
the mechanisms mediating suicide among individuals with
no history of impulsive–aggressive behaviors.
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