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Objective: There is substantial evidence
suggesting that suicide aggregates in fam-
ilies. However, the extent of overlap
between the liability to suicide and
psychiatric disorders, particularly major
depressive disorder, remains an impor-
tant issue. Similarly, factors that account
for the familial transmission of suicidal
behavior remain unclear. Thus, through
direct and blind assessment of first-de-
gree relatives, the authors conducted a
family study of suicide by examining
three proband groups: probands who
committed suicide in the context of major
depressive disorder, living depressed pro-
bands with no history of suicidal behav-
ior, and psychiatrically normal commu-
nity comparison probands.

Method: Participants were 718 first-de-
gree relatives from 120 families: 296 rela-
tives of 51 depressed probands who com-
mitted suicide, 185 relatives of  34
nonsuicidal depressed probands, and 237
relatives of 35 community comparison
subjects. Psychopathology, suicidal be-
havior, and behavioral measures were as-
sessed via interviews.

Results: The relatives of probands who
committed suicide had higher levels of
suicidal behavior (10.8%) than the rela-
tives of nonsuicidal depressed probands
(6.5%) and community comparison pro-
bands (3.4%). Testing cluster B traits as in-
termediate phenotypes of suicide showed
that the relatives of depressed probands
who committed suicide had elevated lev-
els of cluster B traits; familial predisposi-
tion to suicide was associated with in-
creased levels of cluster B traits; cluster B
traits demonstrated familial aggregation
and were associated with suicide attempts
among relatives; and cluster B traits medi-
ated, at least in part, the relationship be-
tween familial predisposition and suicide
attempts among relatives. Analyses were
repeated for severity of attempts, where
cluster B traits also met criteria for en-
dophenotypes of suicide.

Conclusions: Familial transmission of
suicide and major depression, while par-
tially overlapping, are distinct. Cluster B
traits and impulsive-aggressive behavior
represent intermediate phenotypes of
suicide.

(Am J Psychiatry 2009; 166:1124–1134)

Suicide is a major health problem. Research efforts
have made clear that it is a complex behavior that is the re-
sult of several interacting factors (1). Suicide aggregates in
families, as indicated by both family history (2–6) and
family studies with direct interviews of relatives (7–10),
suggesting an approximately fivefold risk increase for sui-
cidal behavior among relatives (8, 10, 11).

Suicide is almost exclusively manifested in the context
of a psychiatric illness (12, 13), particularly mood disor-
ders (12, 13). One central question has been regarding the
extent of overlap between the liability to suicide and psy-
chiatric disorders. A qualitative family study in the Old Or-
der Amish (14) was the first to suggest independent liabil-
ities, since mood disorders aggregated in a number of
families in this population, but cosegregation with suicide
was found in only a few cases. Subsequent studies (7, 8, 10)
have supported the independence of liabilities by statisti-

cally controlling for psychiatric disorders. However, to our
knowledge, no study has yet been designed to definitively
address the extent to which the susceptibility to suicide is
independent of the susceptibility to mental illness.

People who commit suicide have a predisposition (15,
16) that is believed to be transmitted via intermediate
phenotypes between genes and suicidal outcomes. Sev-
eral lines of evidence suggest that cluster B personality
disorders and associated traits may act as intermediate
phenotypes of suicidal behavior (17–29). Accordingly, sui-
cide completers have higher levels of these behaviors (7, 8,
18), violent suicide methods are related to aggressive be-
havior (21), and an individual’s age at the time of suicide is
associated with levels of impulsive-aggressive behavior
(26). However, most importantly, levels of impulsive-ag-
gressive behavior appear to be related to increased suicide
risk among patients with the same psychiatric diagnosis,
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such as a diagnosis of major depression (20) or borderline
personality disorder (25), and can differentiate those who
die early as opposed to later in the course of illness (27).

In the present study, we sought to directly address these
important issues by testing the independence of liability
to depression and suicide using a three-group family-
study design. Specifically, rates of recurrence of suicidal
behavior in relatives of suicide probands who died during
an episode of major depressive disorder were compared
with recurrence rates of suicidal behavior in relatives of 1)
living depressed probands with major depressive disorder
but no history of suicidal behavior and 2) living compari-
son probands without major depressive disorder or sui-
cidal behavior. In addition, we formally tested the hypoth-
esis that cluster B disorders and impulsive-aggressive
behavior are intermediate phenotypes of suicide. Al-
though we have previously published a family study (10),
the present study was based on a different sample investi-
gated using a different study design and different research
instruments.

Method

Proband Groups

We recruited the family members of 51 individuals (mean age=
40.47 years [SD=12.78]; men, 70.6%) who died by suicide in the
context of major depressive disorder, as identified by psychologi-
cal autopsy. This method (20, 25, 30–32) involved proxy-based in-
terviews with the person best acquainted with the deceased. Par-
ticipants were consecutively recruited from the Greater Montreal
region in collaboration with Quebec’s Coroner’s Office. Participa-
tion was in excess of 60%. Families recruited were likely to be rep-
resentative of depressed suicide probands who had comparable
demographic, clinical, and comorbid characteristics with other
samples of individuals who died by suicide in the context of major
depression (20, 33, 34).

Thirty-four individuals who met criteria for major depressive
disorder and a negative history of suicide attempts (mean age=
39.61 years [SD=10.36]; men, 50.0%) were recruited from McGill
University-affiliated outpatient clinics. Our definition of negative
history also included the absence of ambiguous (unclear whether
death was desired) or interrupted (stopped by a third party) sui-
cide attempts. Participation acceptance was ≥90%, and the clini-
cal profile of these probands was similar to that of other samples
of depressed outpatients screened for the absence of suicidal be-
havior (20).

Thirty-five individuals (mean age=38.28 years [SD=15.63];
men, 54.3%) with a negative history of both depressive disorders
and suicidal behavior were recruited using the acquaintanceship
method (selection among family friends) and via advertisement
in local newspapers. Excluding their preselection for the absence
of depressive disorder and suicidal behavior, their rates of psy-
chopathology were consistent with prevalence rates in the gen-
eral population (35).

Proband Comparability and Family Ascertainment

Although the three groups of probands were not directly
matched, group comparisons suggested comparable age, sex,
marital status, and income (Table 1). Depressed probands who
committed suicide were less likely to have received a university
education (p≤0.001).

To facilitate logistic effort and improve group comparability,
we focused on first-degree relatives. Relatives were directly and
blindly assessed and scored for demographic characteristics, axis
I and II disorders, suicidal behavior, and personality traits. In to-
tal, 231 relatives (out of 718) underwent assessment. We obtained
data from 101 relatives (out of 296) of the depressed probands
who committed suicide (mean age=46.67 years [SD=15.03];
women, 73.0%); 59 relatives (out of 185) of the nonsuicidal de-
pressed probands (mean age=47.20 years [SD=16.67]; women,
74.6%); and 71 relatives (out of 237) of the community compari-

TABLE 1. Sociodemographic Characteristics of Probands

Characteristic

Group Analysis

Depressed Probands Who 
Committed Suicide (N=51)

Nonsuicidal Depressed 
Probands (N=34)

Community Compari-
son Probands (N=35)

χ2 df pN % N % N %
Gender

Female 15 29.4 17 50.0 16 45.7 4.27 2 0.118
Male 36 70.6 17 50.0 19 54.3

University education 7 14.3 16 46.9 21 60.6 20.18 2 ≤0.001
Married 18 35.3 13 37.5 12 35.3 0.04 2 0.98
Household income 8.81 2 0.18

<$10,000 36 70.6 16 47.1 18 51.4
$10,000–$29,999 8 15.7 7 20.6 9 25.7
$30,000–$50,000 4 7.8 3 8.8 4 11.4
>$50,000 3 5.9 8 23.5 4 11.4

FIGURE 1. Suicidal Behavior Among First-Degree Relatives
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son probands (mean age=39.78 years [SD=18.29]; women; 69.0%).
Groups were comparable with respect to sex (χ2=0.55, df=2,
p≥0.05) but not age (F=4.52, df=2, 229, p<0.05). Relatives who
were unavailable for direct interview were assessed using the
Family Interview for Genetic Studies (36). This yielded an addi-
tional 487 indirectly assessed relatives (N=195, 126, and 166, re-
spectively). Family density for directly assessed relatives was
comparable among the three groups.

The study was approved by our local institutional review board.
Living probands, next of kin of deceased probands, and family
members signed written informed consent.

Assessments

For proband comparability, we used proxy-based interviews to
characterize living probands. DSM-IV (37) psychiatric diagnoses
were obtained using the SCID-I (38) and SCID-II (39) interviews.
Kappa coefficients for key diagnoses ranged from very good to ex-
cellent as follows: depressive disorders, kappa=0.87; substance
abuse, kappa=0.87; schizophrenia, kappa=1.0; cluster B personal-
ity disorders, kappa=0.80; and generalized anxiety disorder and
panic disorder, kappa=0.78.

History of suicidal behavior was assessed with the semistruc-
tured Mental Health Clinical Research Center Suicide History
Form (40). Suicide attempts were defined as behavior causing or
having the potential to cause self-injury with the intention to die
as a result of the behavior. The Mental Health Clinical Research
Center Suicide History Form also characterizes the medical sever-
ity of suicide attempts and codifies them along an 8-point Likert
scale, with a score of 8 representing death.

We utilized the following impulsive aggression questionnaires:
Brown-Goodwin History of Aggression (41), Barratt Impulsive-
ness Scale (42), Buss-Durkee Hostility Inventory (43), and Tem-
perament and Character Inventory (44). The Temperament and
Character Inventory reward dependence subscale was excluded
as a result of reliability concerns (26). Internal consistency
estimates for informant versions were overall excellent for the
Brown-Goodwin History of Aggression (alpha=0.91), Barrett Im-

pulsiveness Scale (alpha=0.89), Buss-Durkee Hostility Inventory
(alpha=0.86), and Temperament and Character Inventory (alpha=
0.95). As related to self-report versions, these estimates were over-
all very good for the Brown-Goodwin History of Aggression (al-
pha=0.80), Barratt Impulsiveness Scale (alpha=0.80), Buss-Dur-
kee Hostility Inventory (alpha=0.81), and Temperament and
Character Inventory (alpha=0.90).

Previous studies conducted by our investigator group (20, 25,
45–47), as well as other researchers (30–32), on the validity of the
proxy-based behavioral assessments used in the present study
demonstrate the similarity between information obtained from
an informant and information obtained from the subject.

Statistical Analyses

We performed analyses using the SPSS Statistical Package ver-
sion 14 (SPSS Inc., Chicago).

For categorical variables in group analyses, we used chi-square
tests, with odds ratios and 95% confidence intervals (CIs) re-
ported for paired-group comparisons, t tests or one-way analysis
of variance (ANOVA), and Tukey’s post hoc tests for continuous
variables.

Additional analyses were conducted to examine familial aggre-
gation of suicidal behavior and cluster B traits as intermediate
phenotypes of suicide, using linear models (restricted maximum
likelihood). In these analyses, we used the term “random effect”
to account for the nonindependence of data obtained from indi-
viduals within the same family. Continuous variables were in-
cluded in the model as covariates, and categorical variables were
included as fixed effects. Pairwise comparisons of group-esti-
mated marginal means are reported.

We hypothesized that cluster B traits would serve as intermedi-
ate phenotypes of suicide. We sought to test this hypothesis
according to the criteria for endophenotypes as described by
Gottesman and Gould (48). Specifically, we evaluated whether
cluster B traits would 1) be more common among depressed pro-
bands who committed suicide, 2) be more prevalent among the
predisposed group (relatives of depressed probands who com-

TABLE 2. Psychiatric and Behavioral Characteristics of Probands

Characteristic

Group

1: Depressed Probands Who 
Committed Suicide (N=51)

2: Nonsuicidal Depressed 
Probands (N=34)

3: Community Comparison 
Probands (N=35) Analysis

N %a N %a N %a χ2

Axis I disorders (last 6 months)
Alcohol abuse 17 34.7 3 8.8 1 2.9 16.77***
Substance abuse 9 17.6 1 2.9 0 0.0 10.26**
Psychotic disorder 0 0.0 0 0.0 0 0.0

Axis I disorders (lifetime)
Alcohol abuse 20 40.8 7 21.2 1 2.9 16.34***
Substance abuse 12 23.5 4 11.8 1 2.9 7.52*

Axis II disorders
Cluster A 2 4.0 0 0.0 0 0.0 2.52
Cluster B 9 18.0 1 3.2 1 3.2 6.82*
Cluster C 6 12.0 5 16.1 2 6.5 1.42

Mean SD Mean SD Mean SD F
Number of lifetime axis I disorders 1.58 1.11 1.70 1.11 0.31 0.58 21.77
Barratt Impulsiveness Scale II score 65.59 14.26 64.52 10.18 53.37 9.96 12.96***
Brown-Goodwin History of Aggression 

score
7.80 8.86 5.06 6.50 2.09 2.26 6.67**

Buss-Durkee Hostility Inventory score 33.42 13.86 27.76 11.50 18.51 9.67 14.81***
Temperament and Character Inventory scores

Novelty seeking 21.21 6.77 19.11 6.38 17.98 6.69 2.42
Harm avoidance 16.74 7.31 19.62 7.04 11.53 6.04 12.11***
Persistence 5.41 2.37 4.43 2.11 4.90 2.06 1.88

a Total number on which percentages are based varies because of missing data for some variables.
b χ2=3.86, p=0.049. The confidence interval is large because of the small number of cases in groups 2 and 3.
*p≤0.05. **p≤0.01. ***p≤0.001.
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mitted suicide), 3) be familial, 4) be associated with the measured
outcome (suicidal behavior), and 5) mediate the effect between
vulnerability and outcome.

Mediation testing was conducted as proposed by Baron and
Kenny (49). Applied to cluster B traits as mediators of familial pre-
disposition to suicide, the criteria were 1) an association between
familial predisposition and recurrence of suicidal behavior in rel-
atives of suicide subjects, 2) an association between familial pre-
disposition and the proposed endophenotype, 3) an association
between the endophenotype and recurrence of suicidal behavior
in relatives, and, finally, 4) a decrease in significance between
family history and recurrence of suicidal behavior in relatives
when controlling for cluster B traits. The first and second criteria
overlap with the criteria described by Gottesman and Gould, and
thus we focused on the fourth criterion, for which there is evi-
dence of mediation when there is a decrease in the total effect
when controlling for the mediator.

Results

With respect to current (past 6 months) axis I psycho-
pathology, as expected (12, 13), depressed probands who
committed suicide were more likely to have met criteria
for alcohol abuse and illicit substance abuse than nonsui-
cidal depressed probands and community comparison
probands (Table 2). Depressed probands who committed
suicide were also more likely than community compari-
son probands, but not nonsuicidal depressed probands, to
have met criteria for lifetime alcohol abuse and illicit sub-
stance abuse. Further, comorbidity with cluster B person-
ality pathology was more common among depressed pro-
bands who committed suicide.

Personality trait comparisons revealed differences in
scores for the Barratt Impulsiveness Scale, Brown-Goodwin
History of Aggression, Buss-Durkee Hostility Inventory, and

harm avoidance subscale of the Temperament and Charac-
ter Inventory. Tukey’s post hoc comparisons showed that
depressed probands who committed suicide and nonsui-
cidal depressed probands had higher scores than commu-
nity comparison probands on the Barratt Impulsiveness
Scale, Buss-Durkee Hostility Inventory, and harm avoid-
ance subscale of the Temperament and Character Inven-
tory, but no significant differences were found between de-
pressed probands who committed suicide and nonsuicidal
depressed probands. Post hoc tests also revealed higher
scores for the Brown-Goodwin History of Aggression
among depressed probands who committed suicide rela-
tive to community comparison probands. No other group
differences were seen.

Suicidal Behavior Among Relatives

With respect to lethal suicidal behavior, among first-de-
gree relatives of depressed probands who committed sui-
cide, nonsuicidal depressed probands, and community
comparison probands, 1.6%, 0.6%, and 0.0%, respectively,
died by suicide. When lethal and nonlethal suicidal behav-
iors were combined, the respective rates rose to 10.8%,
6.5%, and 3.4% (χ2=11.57, df=2, p≤0.01 [Figure 1]).

We tested the relationship between family history
(three-group definition) and recurrence of suicidal behav-
ior among directly assessed relatives. We also examined
random effects for members of the same family and con-
trolled for age. This model received significant contribu-
tions from family history (F=4.24, df=2, 71.14, p<0.05) and
the intercept (F=9.73, df=1, 170.10, p<0.01) and a tendency
for age (F=3.63, df=1, 171.33, p=0.06), suggesting indepen-
dence of liability after accounting for the nonindepen-

Comparison

1 Versus 2 1 Versus 3 2 Versus 3

Odds Ratio 95% CI
Fisher’s Exact 

Test (p) Odds Ratio 95% CI
Fisher’s Exact 

Test (p) Odds Ratio 95% CI
Fisher’s Exact 

Test (p)

5.49** 1.46–20.61 18.06*** 2.27–143.68 3.29 0.32–33.31
7.07* 0.85–58.66 0.009 0.49

2.56 0.93–7.03 23.44*** 2.96–185.55 9.15* 1.05–79.1
2.30 0.67–7.87 10.46** 1.29–84.68 4.53 0.48–42.82

6.58b 0.79–54.80 6.58b 0.79–54.80 1.00 0.06–16.73

Tukey’s Test (p) Tukey’s Test (p) Tukey’s Test (p)
0.85 <0.001 <0.001

≤0.001 0.92 ≤0.001
0.20 0.001 0.21

0.11 0.006 ≤0.001

0.17 0.003 ≤0.001



1128 Am J Psychiatry 166:10, October 2009

FAMILIAL AGGREGATION OF SUICIDE

ajp.psychiatryonline.org

dence of data. Pairwise least significant difference group-
estimate comparisons revealed significant differences be-
tween relatives of depressed probands who committed
suicide and relatives of nonsuicidal depressed probands
(p=0.03) as well as between relatives of depressed pro-
bands who committed suicide and community compari-
son probands (p=0.01), but not between relatives of non-
suicidal depressed probands and community comparison
probands (p=0.88).

Similarly, we tested this relationship with respect to the
medical severity of suicide attempts and found contribu-
tions from family history (F=3.37, df=2, 209, p<0.05) and
the intercept (F=4.18, df=1, 209, p<0.05) but not age. Pair-
wise least significant difference group-estimate compari-
sons revealed significant differences for severity of suicidal
behavior between relatives of depressed probands who
committed suicide and relatives of nonsuicidal depressed
probands (mean difference=4.00 [SD=2.02], p≤0.05) as well
as between relatives of depressed probands who commit-
ted suicide and community comparison probands (mean
difference=4.48 [SD=1.94], p<0.05), but not between rela-
tives of nonsuicidal depressed and community compari-
son probands (mean difference=0.48 [SD=2.21]).

Relatives of depressed probands who committed
suicide and nonsuicidal depressed probands were more
likely than relatives of community comparison probands

to meet criteria for current and lifetime major depressive
disorder (Table 3). No other axis I or II characteristics sig-
nificantly differentiated these two groups. Differences be-
tween indirectly assessed relatives followed the same pat-
tern (data not shown).

With respect to personality-trait characteristics, signifi-
cant differences were observed for the Buss-Durkee
Hostility Inventory score and the harm avoidance, novelty
seeking, and persistence subscale scores from the Tem-
perament and Character Inventory. Tukey’s post hoc com-
parisons revealed that relatives of depressed probands
who committed suicide had higher novelty seeking scores
than relatives of nonsuicidal depressed probands and
lower persistence scores than both nonsuicidal depressed
probands and community comparison probands (Table
3). Relatives of nonsuicidal depressed probands had
higher Buss-Durkee Hostility Inventory and harm avoid-
ance scores than relatives of community comparison pro-
bands (p<0.05). No other post hoc comparisons reached
significance.

Cluster B Traits as Intermediate Phenotypes of 
Suicide

Commonly studied aspects of impulsive aggression are
impulsivity, hostility, and aggression. Cluster B personality
disorders can be considered pathological manifestations
of these traits (50). Measures of impulsive aggression re-

TABLE 3. Characteristics of First-Degree Relatives

Characteristic

Proband Group From Which Relatives Were Recruited

Analysis

1: Depressed Probands 
Who Committed Suicide 

(N=101 relatives)

2: Nonsuicidal Depressed 
Probands 

(N=59 relatives)

3: Community Comparison 
Probands 

(N=71 relatives)

N %a N %a N %a χ2

Axis I disorder (last 6 months)
Major depression 16 16.3 8 14.3 2 3.0 7.28*
Minor depressive disorder 3 3.1 2 3.8 0 0.0 2.29
Alcohol abuse 3 3.1 3 5.4 0 0.0 3.39
Substance abuse 1 1.0 0 0.0 1 1.5 0.78
Panic disorder 4 4.1 1 1.8 2 3.0 0.59

Axis I disorder (lifetime)
Major depression 45 45.9 2 4.1 11 16.4 16.00***
Minor depressive disorder 13 13.3 5 8.9 3 4.5 3.57
Bipolar disorder 1 1.0 0 0.0 1 1.5 0.78
Alcohol abuse 13 13.3 7 12.7 6 9.0 0.76
Substance abuse 10 10.2 2 3.6 4 6.0 2.56
Panic disorder 7 7.1 5 9.1 4 6.0 0.44
Psychotic disorder 0 0.0 0 0.0 0 0.0

Axis II disorders
Cluster A 1 1.0 0 0.0 1 1.5 0.79
Cluster B 5 5.2 2 3.6 1 1.5 1.46
Cluster C 6 6.3 7 12.7 2 3.1 4.42

Mean SD Mean SD Mean SD F
Barratt Impulsiveness Scale II score 59.15 10.8 58.09 9.10 57.57 9.44 0.45
Brown-Goodwin History of Aggression 

score
4.92 6.95 5.50 8.22 3.58 5.15 1.30

Buss-Durkee Hostility Inventory score 24.33 9.65 26.36 11.7 20.79 8.72 4.25*
Temperament and Character Inventory scores

Novelty seeking 19.87 5.16 17.23 5.02 18.68 5.48 3.68*
Harm avoidance 14.15 6.56 16.74 6.28 13.64 6.09 3.39*
Persistence 3.98 1.86 5.25 1.94 4.81 1.92 7.05***

a Total number on which percentages are based varies because of missing data for some variables.
*p≤0.05. **p≤0.01. ***p≤0.001.



Am J Psychiatry 166:10, October 2009 1129

MCGIRR, ALDA, SÉGUIN, ET AL.

ajp.psychiatryonline.org

late to a superordinate category (51), and, accordingly,
twin studies suggest a common genetic effect for cluster B
personality disorders (52). Our studies in suicide comple-
tion highlight the interaction between impulsive and
aggressive traits in increased risk for suicide, even after
accounting for main effects (25). To represent the co-oc-
currence of impulsive and aggressive traits, we created a
measure representing the latent construct of impulsive
aggression/cluster B traits. Using factor analysis to create
an aggregate measure of cluster B traits, a single factor
emerged, with an eigenvalue of 2.91 and component load-
ings of 0.68 (cluster B disorders), 0.74 (Buss-Durkee Hos-
tility Inventory), 0.78 (Brown-Goodwin History of Aggres-
sion), and 0.73 (Barratt Impulsiveness Scale).

We hypothesized that impulsive-aggressive behavior
and cluster B traits would function as intermediate phe-
notypes, also called endophenotypes, and mediate famil-
ial aggregation of suicide. Our test of cluster B traits as an
endophenotype of suicide followed the criteria outlined
by Gottesman and Gould (48). The approach and results
from these analyses are illustrated in Figure 2.

Prevalence among probands. We  u s e d  o n e - w a y
ANOVA to determine whether the aggregate measure dif-
ferentiated the proband groups (depressed probands who
committed suicide: 0.77 [SD=1.43]; nonsuicidal depressed
probands: 0.16 [SD=0.79]; community comparison pro-
bands: –0.57 [SD=0.67]; F=13.90, df=2, 98, p≤0.001).

Tukey’s post hoc tests revealed a difference between de-
pressed probands who committed suicide and nonsui-
cidal depressed probands approaching significance (p=
0.06) and significant differences between community
comparison probands and depressed probands who com-
mitted suicide (p≤0.001) and nonsuicidal depressed pro-
bands (p<0.05). We therefore observed a gradient of clus-
ter B traits, with probands who committed suicide
exhibiting higher levels of these traits than community
comparison probands.

Association with family predisposition to suicide.
We aimed to determine whether a familial predisposi-

tion to suicide was associated with increased levels of
cluster B traits in first-degree relatives. In predicting clus-
ter B traits, we found significant contributions from fam-
ily history (F=3.56, df=2, 62.50, p<0.05), age (F=15.17, df=
1, 174.36, p≤0.001), and the intercept (F=8.06, df=1,
166.77, p<0.01). Estimated means for cluster B traits were
as follows: relatives of depressed probands who commit-
ted suicide, 0.03 (95% CI=–0.18 to 0.24); relatives of non-
suicidal depressed probands, –0.09 (95% CI=–0.35 to
0.15); and relatives of community comparison probands,
–0.40 (95% CI=–0.65 to –0.15). Pairwise comparisons re-
vealed significant differences between relatives of de-
pressed probands who committed suicide and relatives of
community comparison probands (p=0.01), but not rela-
tives of depressed probands who committed suicide and

Comparison

1 Versus 2 1 Versus 3 2 Versus 3

Odds Ratio 95% CI
Fisher’s Exact 

Test (p) Odds Ratio 95% CI
Fisher’s Exact 

Test (p) Odds Ratio 95% CI
Fisher’s Exact 

Test (p)

1.17 0.46–2.93 6.34** 1.40–28.57 5.41* 1.10–26.6

1.79 0.34–9.19 0.27 0.09
1.0 0.68 0.04–11.07 1.0

2.29 0.25–21.08 1.36 0.24–7.65 0.59 0.05–6.71

1.21 0.62–2.36 4.32*** 2.02–9.23 3.54** 1.53–8.19

1.0 1.47 0.09–23.91 1.0
1.04 0.39–2.80 1.55 0.56–4.31 1.48 0.46–4.70
3.06 0.64–14.53 1.79 0.53–5.96 0.58 0.10–3.31
0.76 0.23–2.55 1.21 0.34–4.31 1.57 0.40–6.17

Tukey’s Test (p) Tukey’s Test (p) Tukey’s Test (p)

0.52 0.11 0.02

0.02 0.41 0.34
0.08 0.89 0.04
0.001 0.04 0.49
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relatives of nonsuicidal depressed probands or relatives
of nonsuicidal depressed probands and relatives of com-
munity comparison probands.

Re-evaluating the model with relatives of nonsuicidal de-
pressed probands and community comparison probands
combined revealed significant contributions from family
history (F=4.03, df=1, 63.82, p<0.05), age (F=12.75, df=1,
176.75, p≤0.001), and the intercept (F=7.34, df=1, 170.81,
p<0.01). Estimated means for cluster B traits were as fol-
lows: positive family history, 0.02 (95% CI=–0.18 to 0.24);
negative family history, –0.25 (95% CI=–0.43 to –0.07).

Thus, familial predisposition to suicide was associated
with increased cluster B traits, although the effect was less
pronounced with the three-group definition.

Are cluster B traits familial?. We next tested whether
cluster B traits were themselves familial by predicting the
aggregate cluster B trait measure as a function of diagnos-
tic criteria for cluster B disorders among index subjects.
This model did not include familial predisposition to sui-
cide. Significant contributions to the model were from the
absence or presence of cluster B disorders among index
subjects (F=131.80, df=1, 171.47, p≤0.001), age (F=14.70,
df=1, 176.05, p≤0.001), and the intercept (F=91.55, df=1,
175.74, p≤0.001). The estimated trait mean for relatives of
probands who met criteria for cluster B personality disor-
ders was 2.67 (95% CI=2.18 to 3.17), and the estimated trait
mean for relatives of probands who did not meet criteria
for these disorders was –0.23 (95% CI=–0.34 to –0.13). Thus,
cluster B traits demonstrated familial loading.

Association with recurrence of suicidal behavior in
relatives. To test whether the cluster B aggregate was asso-
ciated with recurrence of suicidal behavior in relatives, we
evaluated a model predicting recurrence of suicidal behav-
ior among relatives and included the aggregate and age.
The intercept did not significantly contribute to the model,
and thus it was removed and the model re-evaluated. The
final model received contributions from cluster B traits (F=
17.33, df=1, 170, p≤0.001) and age (F=20.39, df=1, 170,
p≤0.001). Fixed-effects estimates revealed a positive associ-
ation between the cluster B aggregate and suicide attempts
(0.10, 95% CI=0.05–0.15; t=4.16, df=170, p≤0.001).

Mediating familial predisposition. To evaluate media-
tion, we followed Baron and Kenny’s (49) criteria. In pre-
dicting recurrence of suicidal behavior among relatives,
we included family history, the cluster B aggregate, and
age. The intercept did not significantly contribute to the
model and was removed prior to reporting final effects.
The model revealed a significant effect for cluster B traits
(F=13.07, df=1, 167, p≤0.001), but not age, and a large de-
crease in effect for familial predisposition to suicide that
no longer significantly contributed to the model was
found (F=1.88, df=2, 167, p=0.14). Estimates revealed that
increased cluster B traits were associated with suicidal be-
havior (0.09, 95% CI=0.04–0.14; t=3.67, df=168, p≤0.001),
suggesting that cluster B traits act as intermediate pheno-

types accounting for a portion of the familial vulnerability
to suicide.

Cluster B Traits and the Severity of Suicidal 
Behavior

Since cluster B traits act as intermediate phenotypes of
suicide, we hypothesized that this would extend to an as-
sociation between cluster B traits and severity of suicidal
behavior. We therefore repeated endophenotype analyses
examining the medical severity of suicidal behavior. These
models are detailed in the data supplement accompany-
ing the online version of this article, and the approach and
results are summarized in Figure 2. Briefly, identical re-
sults emerged, with increased severity of suicidal behavior
associated with both a family history of suicide and cluster
B traits, and, most importantly, cluster B traits mediated
the relationship between family history and severity of
suicidal behavior.

Discussion

The familial aggregation of suicidal behavior has been
investigated in previous studies. Although it is clear that
suicide has a familial component, an issue that has re-
mained to be addressed more clearly is the amount of
overlap between the liabilities for suicide and psycho-
pathology. We addressed this issue in the present study us-
ing a three-group family design.

Suicidal Behavior

A well-established observation in suicide studies is that
lethal and nonlethal suicidal behaviors, although distinct
entities, are partially overlapping (53). In the present
study, we were able to examine familial recurrence of both
lethal and nonlethal suicidal behaviors, although direct
and blind interviews with relatives limited our investiga-
tion of cluster B traits as endophenotypes of suicide to
nonlethal suicidal behavior.

Our results demonstrate that the familial liabilities to
suicide and major depression are distinct. In our sample, a
higher proportion of relatives of depressed probands who
committed suicide died by suicide (1.6%) compared with
relatives of nonsuicidal depressed probands (0.6%) and
relatives of community comparison probands (0.0%).
With respect to combined lethal and nonlethal suicidal
behaviors, a substantially higher proportion of relatives of
depressed probands who committed suicide engaged in
suicidal behavior (10.8%) compared with relatives of non-
suicidal depressed probands (6.5%) and relatives of com-
munity comparison probands (3.4%). This finding is con-
sistent with recurrence rates reported in previous family
studies of suicide with probands who committed suicide
and comparison probands (7). The gradient in recurrence
reported in the present study confirms a degree of overlap
in the familial loading of suicide and major depressive dis-
order and, more importantly, indicates a familial compo-
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nent for suicide outside of the domain of liability to psy-
chiatric illness.

Liability to Psychiatric Illness

Families identified by increased risk for major depres-
sion were remarkably similar with respect to the loading of
psychopathology. Most importantly, by identifying fami-
lies via a proband with major depressive disorder, similar
recurrence rates of major depressive disorder were found.
Moreover, the rate of approximately 15%, compared with
3% among the relatives of community comparison pro-
bands screened for the absence of this condition, is con-
sistent with the literature on familial loading for affective
disorders (54). Although we expected to find differences in
the clinical manifestation of the disorder, such as age of

onset (mean age: 35.76 years [SD=13.05] versus 36.26 years
[SD=15.00]) or number of depressive episodes (mean
number of episodes: 1.34 [SD=0.58] versus 1.45 [SD=
0.73]), to contribute to differences in suicidal behavior,
analyses from our sample suggest that this is not the case
(p>0.52).

Impulsivity and Aggression

Support for the role of cluster B personality disorders
and impulsive aggression in the familial transmission of
suicidal behavior has been obtained from studies with sui-
cide attempters (3, 8) and completers (7, 10). It has also
been reported that the offspring of suicide attempters
score higher on measures of impulsive aggression, in addi-
tion to attempting suicide at a younger age (55), and im-

FIGURE 2. Cluster B Traits as Intermediate Phenotypes of Suicidal Behaviora

a Traits co-occurring with impulsive-aggressive behavior are represented.
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pulsivity and aggression appear to serve as intermediate
phenotypes of suicide, principally among younger indi-
viduals (26).

An important contribution of the present study is the
formal testing of cluster B traits as intermediate pheno-
types of suicide. Using an aggregate measure of cluster B
traits consisting of commonly used measures of impulsive
aggression and cluster B personality psychopathology, our
study clearly indicates that familial aggregation of suicide
is partly and significantly explained by the transmission of
cluster B traits. The relatives of probands who committed
suicide had elevated levels of cluster B traits and were
more likely to engage in suicidal behavior, and these vari-
ables were of greater severity in this group. Moreover, clus-
ter B traits showed evidence of familial loading and were
strongly associated with suicidal behavior. Last, the rela-
tionship between family history and suicidal behavior was
accounted for, at least in part, by levels of cluster B traits.
Thus, our study indicates that impulsive-aggressive traits
act as intermediate phenotypes.

Recent research has highlighted the role of abuse in the
familial transmission and elicitation of impulsive-aggres-
sive behavior in suicide (3). A possible proposition is that
life events (56), particularly childhood adversity (57, 58),
exacerbate pre-existing vulnerabilities and, in their pres-
ence, are conducive to a range of psychiatric conditions
and suicide. An alternative interpretation is that vulnera-
bility to cluster B traits may concomitantly increase and/
or influence the risk for childhood adversity, a phenome-
non known as gene-environment correlations.

Strengths and Limitations

A strength of the present study is the cross-generational,
three-group design decorticating familial liability to major
depression and suicide. Moreover, the study benefits from
direct and blind assessment of relatives as opposed to
proxy-based familial assessment.

A limitation to the study is the cross-sectional, retro-
spective assessment of psychopathology and suicidal be-
havior. The necessary postmortem assessment of pro-
bands who committed suicide using proxy-based
interviews was counterbalanced by similar methods for all
probands, thereby avoiding any artifacts related to post-
mortem characterization. We were limited in our ability to
examine suicide completion among relatives. Thus, future
investigation in larger samples is warranted.

Conclusions

The present study investigated, by design, the extent of
overlap between familial liability to major depressive dis-
order and suicide. We found that the liability to suicide is
overlapping with, yet distinct from, liability to major de-
pressive disorder. A marked gradient emerged consistent
with this distinct and overlapping liability. Moreover, our
analyses indicate that cluster B traits are endophenotypes

of suicide and account for, in part, familial aggregation of
suicidal behavior.

Received Nov. 27, 2008; revisions received April 14 and June 1,
2009; accepted June 4, 2009 (doi: 10.1176/appi.ajp.2009.08111744).
From the McGill Group for Suicide Studies, Douglas Hospital Research
Center, McGill University; Department of Psychiatry, Dalhousie Uni-
versity, Halifax, N.S., Canada; Department of Psychology, Université
du Québec en Outaouais, Outaouais, Que., Canada; Department of
Psychiatry, University of Montreal, Montreal, Que., Canada. Address
correspondence and reprint requests to Dr. Turecki, McGill Group for
Suicide Studies, Douglas Hospital Research Center, McGill University,
6875 LaSal le  Blvd. ,  Montreal ,  Que.  H4H 1R3,  Canada;
gustavo.turecki@mcgill.ca (e-mail).

Dr. Turecki is a Fonds de Recherche en Santé du Québec (FRSQ)
chercheur boursier. Drs. McGirr, Alda, Séguin, and Lesage and Ms.
Cabot report no competing interests.

Supported by the Canadian Institute of Health Research (CIHR–
57924).

References

1. McGirr A, Turecki G: The relationship of impulsive aggressive-
ness to suicidality and other depression-linked behaviors. Curr
Psychiatry Rep 2007; 9:460–466

2. Barraclough B, Bunch J, Nelson B, Sainsbury P: A hundred
cases of suicide: clinical aspects. Br J Psychiatry 1974; 125:355–
373

3. Brodsky BS, Mann JJ, Stanley B, Tin A, Oquendo M, Birmaher B,
Greenhill L, Kolko D, Zelazny J, Burke AK, Melhem NM, Brent D:
Familial transmission of suicidal behavior: factors mediating
the relationship between childhood abuse and offspring sui-
cide attempts. J Clin Psychiatry 2008; 69:584–596

4. Cheng AT, Chen TH, Chen CC, Jenkins R: Psychosocial and psy-
chiatric risk factors for suicide: case-control psychological au-
topsy study. Br J Psychiatry 2000; 177:360–365

5. Diaconu G, Turecki G: Family history of suicidal behavior pre-
dicts impulsive-aggressive behavior levels in psychiatric outpa-
tients. J Affect Disord 2008; 113:172–178

6. Gould MS, Fisher P, Parides M, Flory M, Shaffer D: Psychosocial
risk factors of child and adolescent completed suicide. Arch
Gen Psychiatry 1996; 53:1155–1162

7. Brent DA, Bridge J, Johnson BA, Connolly J: Suicidal behavior
runs in families: a controlled family study of adolescent suicide
victims. Arch Gen Psychiatry 1996; 53:1145–1152

8. Brent DA, Oquendo M, Birmaher B, Greenhill L, Kolko D, Stan-
ley B, Zelazny J, Brodsky B, Bridge J, Ellis S, Salazar JO, Mann JJ:
Familial pathways to early-onset suicide attempt: risk for sui-
cidal behavior in offspring of mood-disordered suicide at-
tempters. Arch Gen Psychiatry 2002; 59:801–807

9. Johnson BA, Brent DA, Bridge J, Connolly J: The familial aggre-
gation of adolescent suicide attempts. Acta Psychiatr Scand
1998; 97:18–24

10. Kim CD, Séguin M, Therrien N, Riopel G, Chawky N, Lesage AD,
Turecki G: Familial aggregation of suicidal behavior: a family
study of male suicide completers from the general population.
Am J Psychiatry 2005; 162:1017–1019

11. Baldessarini RJ, Hennen J: Genetics of suicide: an overview.
Harv Rev Psychiatry 2004; 12:1–13

12. Arsenault-Lapierre G, Kim C, Turecki G: Psychiatric diagnoses in
3,275 suicides: a meta-analysis. BMC Psychiatry 2004; 4:37

13. Cavanagh JT, Carson AJ, Sharpe M, Lawrie SM: Psychological au-
topsy studies of suicide: a systematic review. Psychol Med
2003; 33:395–405

14. Egeland JA, Sussex JN: Suicide and family loading for affective
disorders. JAMA 1985; 254:915–918



Am J Psychiatry 166:10, October 2009 1133

MCGIRR, ALDA, SÉGUIN, ET AL.

ajp.psychiatryonline.org

15. Mann JJ: Neurobiology of suicidal behaviour. Nat Rev Neurosci
2003; 4:819–828

16. Roy A, Rylander G, Sarchiapone M: Genetics of suicides: family
studies and molecular genetics. Ann N Y Acad Sci 1997; 836:
135–157

17. Beautrais AL, Joyce PR, Mulder RT, Fergusson DM, Deavoll BJ,
Nightingale SK: Prevalence and comorbidity of mental disor-
ders in persons making serious suicide attempts: a case-control
study. Am J Psychiatry 1996; 153:1009–1014

18. Brent DA, Johnson BA, Perper J, Connolly J, Bridge J, Bartle S,
Rather C: Personality disorder, personality traits, impulsive vio-
lence, and completed suicide in adolescents. J Am Acad Child
Adolesc Psychiatry 1994; 33:1080–1086

19. Duberstein PR, Conwell Y, Seidlitz L, Denning DG, Cox C, Caine
ED: Personality traits and suicidal behavior and ideation in de-
pressed inpatients 50 years of age and older. J Gerontol B Psy-
chol Sci Soc Sci 2000; 55:P18–P26

20. Dumais A, Lesage AD, Alda M, Rouleau G, Dumont M, Chawky
N, Roy M, Mann JJ, Benkelfat C, Turecki G: Risk factors for sui-
cide completion in major depression: a case-control study of
impulsive and aggressive behaviors in men. Am J Psychiatry
2005; 162:2116–2124

21. Dumais A, Lesage AD, Lalovic A, Séguin M, Tousignant M,
Chawky N, Turecki G: Is violent method of suicide a behavioral
marker of lifetime aggression? Am J Psychiatry 2005; 162:
1375–1378

22. Isometsa ET, Henriksson MM, Heikkinen ME, Aro HM, Mart-
tunen MJ, Kuoppasalmi KI, Lonnqvist JK: Suicide among sub-
jects with personality disorders. Am J Psychiatry 1996; 153:
667–673

23. Lesage AD, Boyer R, Grunberg F, Vanier C, Morissette R, Me-
nard-Buteau C, Loyer M: Suicide and mental disorders: a case-
control study of young men. Am J Psychiatry 1994; 151:1063–
1068

24. Marttunen MJ, Aro HM, Henriksson MM, Lonnqvist JK: Mental
disorders in adolescent suicide: DSM-III-R axes I and II diag-
noses in suicides among 13- to 19-year-olds in Finland. Arch
Gen Psychiatry 1991; 48:834–839

25. McGirr A, Paris J, Lesage A, Renaud J, Turecki G: Risk factors for
suicide completion in borderline personality disorder: a case-
control study of cluster B comorbidity and impulsive aggres-
sion. J Clin Psychiatry 2007; 68:721–729

26. McGirr A, Renaud J, Bureau A, Séguin M, Lesage A, Turecki G:
Impulsive-aggressive behaviours and completed suicide across
the life cycle: a predisposition for younger age of suicide. Psy-
chol Med 2008; 38:407–417

27. McGirr A, Renaud J, Séguin M, Alda M, Turecki G: Course of ma-
jor depressive disorder and suicide outcome. J Clin Psychiatry
2008; 69:966–970

28. Nordstrom P, Schalling D, Asberg M: Temperamental vulnera-
bility in attempted suicide. Acta Psychiatr Scand 1995; 92:155–
160

29. Soloff PH, Lis JA, Kelly T, Cornelius J, Ulrich R: Risk factors for
suicidal behavior in borderline personality disorder. Am J Psy-
chiatry 1994; 151:1316–1323

30. Conner KR, Conwell Y, Duberstein PR: The validity of proxy-
based data in suicide research: a study of patients 50 years of
age and older who attempted suicide, II: life events, social sup-
port and suicidal behavior. Acta Psychiatr Scand 2001; 104:
452–457

31. Kelly TM, Mann JJ: Validity of DSM-III-R diagnosis by psycholog-
ical autopsy: a comparison with clinician ante-mortem diagno-
sis. Acta Psychiatr Scand 1996; 94:337–343

32. Zhang J, Conwell Y, Wieczorek WF, Jiang C, Jia S, Zhou L: Study-
ing Chinese suicide with proxy-based data: reliability and valid-
ity of the methodology and instruments in China. J Nerv Ment
Dis 2003; 191:450–457

33. Barraclough BM, Pallis DJ: Depression followed by suicide: a
comparison of depressed suicides with living depressives. Psy-
chol Med 1975; 5:55–61

34. Isometsa ET, Aro HM, Henriksson MM, Heikkinen ME, Lonnqvist
JK: Suicide in major depression in different treatment settings.
J Clin Psychiatry 1994; 55:523–527

35. Brezo J, Paris J, Tremblay R, Vitaro F, Zoccolillo M, Hebert M,
Turecki G: Personality traits as correlates of suicide attempts
and suicidal ideation in young adults. Psychol Med 2006; 36:
191–202

36. Maxwell E: Family Interview for Genetic Studies. Edited by Clin-
ical Neurogenetics Branch, Intramural Research Program. Be-
thesda, Md, NIMH, 1992

37. American Psychiatric Association: Diagnostic and Statistical
Manual of Mental Disorders, 4th ed. Washington, DC, Ameri-
can Psychiatric Publishing, 1994

38. Spitzer RL, Williams JBW, Gibbon M, First MB: The Structured
Clinical Interview for DSM-III-R (SCID), I: history, rationale, and
description. Arch Gen Psychiatry 1992; 49:624–629

39. First MB, Spitzer RL, Gibbon M, Williams JBW: The Structured
Clinical Interview for DSM-III-R Personality Disorders (SCID-II),
part I: description. J Per Disord 1995; 9:83–91

40. Oquendo M, Halberstam B, Mann JJ: Risk factors for suicidal
behavior: the utility and limitations of research instruments, in
Standardized Evaluation in Clinical Practice: Review of Psychia-
try, vol 22. Edited by First M. Arlington, Va, American Psychiat-
ric Publishing, 2003, pp 103–130

41. Brown GL, Goodwin FK: Human aggression and suicide. Sui-
cide Life Threat Behav 1986; 16:223–243

42. Barratt ES: Factor analysis of some psychometric measures of
impulsiveness and anxiety. Psychol Rep 1965; 16:547–554

43. Buss AH, Durkee A: An inventory for assessing different kinds
of hostility. J Consult Psychol 1957; 21:343–349

44. Cloninger CR, Przybeckm TR, Svrakic DM, Wetzel RD: The Tem-
perament and Character Inventory: A Guide to Its Develop-
ment and Use. St Louis, Center for Psychobiology of Personal-
ity, 1994

45. McGirr A, Tousignant M, Routhier D, Pouliot L, Chawky N, Mar-
golese HC, Turecki G: Risk factors for completed suicide in
schizophrenia and other chronic psychotic disorders: a case-
control study. Schizophr Res 2006; 84:132–143

46. McGirr A, Paris J, Lesage A, Renaud J, Turecki G: An examination
of DSM-IV borderline personality disorder symptoms and risk
for suicide completion: a psychological autopsy study. Can J
Psychiatry 2009; 54:87–92

47. McGirr A, Renaud J, Séguin M, Alda M, Benkelfat C, Lesage A,
Turecki G: An examination of DSM-IV depressive symptoms
and risk for suicide completion in major depressive disorder: a
psychological autopsy study. J Affect Disord 2007; 97:203–209

48. Gottesman II, Gould TD: The endophenotype concept in psy-
chiatry: etymology and strategic intentions. Am J Psychiatry
2003; 160:636–645

49. Baron RM, Kenny DA: The moderator-mediator variable dis-
tinction in social psychological research: conceptual, strategic,
and statistical considerations. J Pers Soc Psychol 1986; 51:
1173–1182

50. Fossati A, Barratt ES, Borroni S, Villa D, Grazioli F, Maffei C: Im-
pulsivity, aggressiveness, and DSM-IV personality disorders.
Psychiatry Res 2007; 149:157–167

51. Martin CS, Earleywine M, Blackson TC, Vanyukov MM, Moss HB,
Tarter RE: Aggressivity, inattention, hyperactivity, and impulsiv-
ity in boys at high and low risk for substance abuse. J Abnorm
Child Psychol 1994; 22:177–203

52. Torgersen S, Czajkowski N, Jacobson K, Reichborn-Kjennerud T,
Roysamb E, Neale MC, Kendler KS: Dimensional representa-
tions of DSM-IV cluster B personality disorders in a population-



1134 Am J Psychiatry 166:10, October 2009

FAMILIAL AGGREGATION OF SUICIDE

ajp.psychiatryonline.org

based sample of Norwegian twins: a multivariate study. Psy-
chol Med 2008; 38:1617–1625

53. Stengel E: Recent research into suicide and attempted suicide.
Am J Psychiatry 1962; 118:725–727

54. Gershon ES, Hamovit J, Guroff JJ, Dibble E, Leckman JF, Sceery
W, Targum SD, Nurnberger JI Jr, Goldin LR, Bunney WE Jr: A
family study of schizoaffective, bipolar I, bipolar II, unipolar,
and normal control probands. Arch Gen Psychiatry 1982; 39:
1157–1167

55. Brent DA, Oquendo M, Birmaher B, Greenhill L, Kolko D, Stan-
ley B, Zelazny J, Brodsky B, Firinciogullari S, Ellis SP, Mann JJ:
Peripubertal suicide attempts in offspring of suicide attempt-
ers with siblings concordant for suicidal behavior. Am J Psychi-
atry 2003; 160:1486–1493

56. Caspi A, Sugden K, Moffitt TE, Taylor A, Craig IW, Harrington H,
McClay J, Mill J, Martin J, Braithwaite A, Poulton R: Influence of
life stress on depression: moderation by a polymorphism in
the 5-HTT gene. Science 2003; 301:386–389

57. Heim C, Mletzko T, Purselle D, Musselman DL, Nemeroff CB:
The dexamethasone/corticotropin-releasing factor test in men
with major depression: role of childhood trauma. Biol Psychia-
try 2008; 63:398–405

58. Heim C, Newport DJ, Heit S, Graham YP, Wilcox M, Bonsall R,
Miller AH, Nemeroff CB: Pituitary-adrenal and autonomic re-
sponses to stress in women after sexual and physical abuse in
childhood. JAMA 2000; 284:592–597


