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ABSTRACT

Background. Impulsiveness, hostility and aggressiveness are traits associated with suicidal
behavior, but also with borderline personality disorder (BPD). The presence of large numbers
of BPD subjects in past attempter samples may distort the relative importance of each of these traits
to predicting suicidal behavior, and lead to prospective, biological and genetic models that
systematically misclassify certain subpopulations of suicidal individuals.

Method. Two hundred and seventy-five subjects with major depressive disorder (MDD), including
87 with co-morbid BPD (69 past suicide attempters, 18 non-attempters) and 188 without BPD
(76 attempters, 112 non-attempters) completed standard impulsiveness, hostility and aggressiveness
ratings. Differences between past suicide attempters and non-attempters were examined with the
sample stratified by BPD status.

Results. As expected, BPD subjects scored significantly higher than non-BPD subjects on all three
trait measures. Stratifying by BPD status, however, eliminated attempter/non-attempter differences
in impulsiveness and hostility in both patient subgroups. Past suicide attempters in each of the two
subgroups of patients were only distinguished by higher levels of aggressiveness.

Conclusions. Once BPD is accounted for, a history of aggressive behavior appears to be the
distinguishing trait characteristic of suicide attempters with major depression, rather than global
personality dimensions such as impulsiveness or hostility. Aggressiveness, and not these related
traits, may be the ideal target for behavioral, genetic and biological research on suicidal behavior, as
well as for the clinical assessment of suicide risk.

INTRODUCTION to be transmitted in families of suicide
Impulsiveness, hostility and aggressiveness are attempters and to be associated with increased

risk factors for suicidal behavior (Fawecett et al. r1s1.< (Brent & Mann, 2005)‘ However, these
1997; Plutchik & van Praag, 1997; Conner et al. traits are glso characteristic of borderl}ne per-
2001). Past suicide attempter samples typically sonality disorder (BPD), an Axis II diagnosis

BT . . that is common in suicide attempter samples
exhibit higher levels of these traits, suggesting (Zisook et al. 1994: Soloff et al. 2000). To the
that they are related to a common underlying

behavioral dimension crucial to suicide risk XNt that BPD subjf:cts are heavily represented
(Mann ez al. 1999). A propensity to impulsive " over-represented in past attempter samples,

A0oression. a composite of these traits. Appears the prognostic significance of these traits for all
£e ’ P - 4P suicide attempters may be distorted. There is

v Address i “ G Keil B NYS some evidence that they play a less important
ress for correspondence: Dr J. G. Keilp, Box 42, NYSPI, : [ . .

1051 Riverside Drive, New York, NY 10032, USA. role in suicidal behavior for those subjects

(Email: johnkeil@neuron.cpmc.columbia.edu) without BPD (Suommen et al. 1997, Horesh
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et al. 2003). This is a crucial consideration for
behavioral, biological and genetic studies of
traits associated with suicidal behavior, as well
as for treatment studies targeting risk-related
behaviors.

Impulsiveness, hostility and aggressiveness
are often treated interchangeably and subsumed
within the composite behavioral dimension of
‘impulsive aggression’ in suicide research, but
they are distinct concepts. While we assess traits
such as impulsiveness and hostility as precursors
to aggressive acts, they may not be sufficient as
a cause of aggressive behavior, nor necessary
conditions for all types of aggressive behavior.
Impulsiveness is a broad personality trait
defined by spontaneous, poorly planned or
situationally inappropriate behaviors that may
or may not include aggressive behaviors
(Evenden, 1999). Hostility is a mood state (Buss
& Durkee, 1961) that, again, may or may not be
reflected in actions directed against the self or
others. Aggressive behavior, in turn, may be
premeditated rather than impulsive (Barratt
et al. 1999; Stanford et al. 2003), and pre-
meditated aggression may play a role in suicidal
behavior that is carefully planned and executed.

The purpose of this study was to evaluate
the relative contributions of impulsiveness,
hostility and aggressiveness to distinguishing
between depressed suicide attempters and non-
attempters, controlling for the effects of
co-morbid BPD. Our goal was to determine
whether these personality dimensions were
equally important for differentiating attempters
in samples with and without co-morbid BPD.
The ultimate aim of this study was to identify
those traits within each subgroup, or perhaps
across subgroups, that are likely to be the most
fruitful targets for behavioral, biological and
genetic studies of suicide risk.

METHOD
Subjects

Two hundred and seventy-five unipolar de-
pressed subjects were recruited at two academic
medical centers between 1990 and 2003. Diag-
nosis of major depressive disorder (MDD) was
established by the Structured Clinical Interview
for DSM-IV, patient version (SCID-P; Spitzer
et al. 1990) administered by trained, doctoral-
level interviewers. The sample included 87
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subjects with a co-morbid diagnosis of BPD,
established by the Structured Clinical Interview
for DSM-IV Axis II Personality Disorders
(SCID-II, First et al. 1996). Demographic and
clinical characteristics of the sample, divided by
BPD diagnostic status, are presented in Table 1.
The BPD sample included 69 subjects with a
past history of suicide attempt (79:3%). The
non-BPD sample included 76 subjects with a
past attempt history (40-4%). Past history of
attempt was established using a standard,
structured interview developed in our center
(Oquendo et al. 2003). To be classified as a
suicide attempt, the subject must have engaged
in behavior that either caused self-injury or had
the potential to cause self-injury. The subject
must also have had some intent to die as a result
of the action. Risky behaviors where there was
no intent to die were not classified as attempts.
Severity of past attempts, defined in terms
of actual medical damage caused, was rated on
the eight-point scale devised by Beck er al.
(1975). All classifications of suicide attempts
are made by consensus of the entire clinical
assessment team.

Assessment instruments

Subjects received a demographic and clinical
history, and were characterized in terms of de-
pression severity using the Hamilton Depression
Rating Scale (Hamilton, 1960) and the Beck
Depression Inventory (Beck et al. 1961), func-
tional status (Global Assessment of Function,
both including and excluding consideration
of prior suicidal behavior), suicidal ideation
(Scale for Suicidal Ideation; Beck et al. 1979,
administered both at the time of study enroll-
ment and retrospectively for the 2 weeks prior
to enrollment), and hopelessness (Beck Hope-
lessness Scale; Beck et al. 1974).

Impulsiveness, hostility and aggressiveness
were assessed using the Barratt Impulsiveness
Scale (BIS; Barratt, 1985, 1994), the Buss—
Durkee Hostility Inventory (BDHI; Buss &
Durkee, 1961) and a modified version of the
Brown—-Goodwin Aggression History (AGGHXx;
Brown et al. 1979) respectively. The version of
the BIS used in this study is the earliest version
of the eleventh revision of the scale, provided to
us by the scale’s author and used in our center
for 15 years. It is an intermediate version
between the tenth and final eleventh version,
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Table 1(a). Demographic and clinical characteristics of past suicide attempter and
non-attempter groups, stratified by borderline personality disorder (BPD) status
Non BPD BPD
Attempters Non-attempters Attempters Non-attempters
(n=176) (n=112) (n=69) (n=18)
Mean/ % (s.n.)/n Mean/ % (s.p.)/n Mean/ % (s.p.)/n Mean/ % (s.p.)/n
Age 3841 (11-84) 40-75 (13:67) 3117 (8-43) 3394 (8:94)
Education 14-33 (299) 14-50 (3:36) 14-07 (3:04) 15-41 (2:50)
Gender (% male) 43-40% 33 48-20% 54 24-60 % 17 11-10% 2
Race (% Caucasian) 72:40 % 55 75:90 % 85 71:00 % 49 8890 % 16
Language (% English) 88:50 % 54 82:70 % 86 89:70 % 52 8890 % 16
Age at first treatment 30-88 (11-84) 33-39 (12-18) 23-94 (7-66) 2818 (8-61)
Major depressive episodes (log) 1-44 (0-80) 1-28 (0-62) 163 (0-97) 1-36 (0-59)
median=2 median =2 median=3 median =3
Hospitalizations (log) 0-88 (0-74) 0-39 (0-63) 1-34 (1-03) 0-36 (0-64)
median=1 median=0 median=2 median=0
Length current episode (weeks) (log) 2:95 (1-27) 3:26 (1-32) 2-89 (1-12) 3:41 (1:25)
median=16 median =24 median=17 median =20
Past suicide attempts 2:39 (2-40) 4-46 (11-71)
Maximum attempt lethality 322 (2:28) — — 3-49 (1-83) — —
Lethality of most recent attempt 2:79 (2:21) — — 2-88 (2-00) —
Past history of substance dependence 3870 % 29 21:60 % 24 4640 % 32 3890 % 7
Other PD (excluding BPD) 5390 % 41 37-50% 42 6090 % 42 44-40 % 8
Cluster A 2:60 % 2 5-40 % 6 10-10% 7 11-10% 2
Cluster B 15-80 % 12 10:70 % 12 18-:80 % 13 5:60 % 1
Cluster C 19-70 % 15 16:10% 18 21-70 % 15 22:20% 4
NOS 15-80 % 12 5-40 % 6 10-10% 7 5:60 % 1
GAF (with suicide items) 41-48 (10-28) 45-88 (10-96) 41-62 (8:65) 4656 (12-75)
GAF (without suicide items) 4524 9-87) 46-16 (10-98) 44-30 (9-02) 48:22 (12-78)
HDRS (24-item) 27-40 (7-65) 2872 (7-90) 27-45 (7-00) 2767 (6-15)
Beck Depression Inventory 28-32 (10-50) 2678 (11-57) 3174 (11-76) 2856 (9-42)
Beck Hopelessness Inventory 12:14 (6-10) 10-96 (5-80) 13-89 (5:21) 14-88 (4-82)
Scale for Suicidal Ideation (prior) 17-51 (10-78) 8-45 (8-24) 17-63 (11-46) 16-88 (10-54)
Scale for Suicidal Ideation (current) 7-50 (8:13) 422 (5-82) 11-59 (9-85) 9-24 (8:45)
Barratt Impulsiveness Scale 49-77 (12-99) 48-42 (16-66) 57-13 (16-32) 56-87 (18-59)
Buss—Durkee Hostility Inventory 34-92 (11-08) 33-30 (11-37) 4221 (12:24) 37-76 (11-99)
Brown—-Goodwin Aggression History 18-59 (5-82) 16:26 (5:05) 21-48 (5:99) 17-89 (4-10)

Other PD, Other personality disorder; Clusters A, B and C, psychosis-related, affective and anxiety-related personality disorder clusters;
NOS, not otherwise specified; GAF, Global Assessment of Functioning Scale; HDRS, Hamilton Depression Rating Scale.

and scores tend to be lower than those of either the SCID-II, were administered at the time of

the earlier or later version (Manuck et al. 1998
Keilp et al. 2005). Our previously published
revision of the AGGHZx involves computing the
total score as the sum of the maximum scores
in the adolescent and adult age periods for
each item, with the final item of the scale (self-
injury) excluded due to its overlap with suicidal
behavior (Mann et al. 1999).

Procedures

Subjects were recruited from the community by
advertisement and physician referral. Study was
approved by the university institutional review
board, and all subjects signed informed consent
prior to participation. All measures, except

admission to the study. The SCID-II, used for
the assignment of personality disorder diag-
noses, was administered at hospital discharge
(for in-patients) or after clinical stabilization
following at least 6 weeks of out-patient treat-
ment, to minimize the effects of acute depressive
symptoms on Axis II diagnoses.

Statistical analyses

Demographic and clinical data were compared
between past suicide attempters and non-
attempters stratified by BPD status, using
two-way analyses of variance (ANOVA) for
continuous variables, and x? analyses for cat-
egorical variables (Table 1b). This analysis
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Statistical comparisons of demographic and clinical characteristics of past suicide

attempter and non-attempter groups, stratified by borderline personality disorder (BPD) status

Tests of main effects of BPD status, past attempt status, and their interaction

BPD status Past attempt status Interaction
df Fly? P Fly? P Fly? P
Age 1,271 15-48 0-000 2:05 0-153 0-01 0-905
Education 1, 256 0-44 0-509 2:37 0-125 1-42 0-235
Gender (% male) 1 1499 0-000 2-14 0-144
Race (% Caucasian) 1 0-00 0-965 1-29 0-257
Language (% English) 1 0-94 0-332 1-53 0-217
Age at first treatment 1,245 12-81 0:000 3-94 0-048 0-26 0-610
Major depressive episodes (log) 1,254 1-23 0-268 3-29 0-071 0-19 0-665
Hospitalizations (log) 1, 264 3:45 0-065 3873 0-000 421 0-041
Length current episode (weeks) (log) 1, 248 0-05 0-829 424 0-041 027 0-605
Number of attempts 1,143 2:27 0-134 — — — —
Maximum attempt lethality 1,142 0-59 0-443 — — — —
Lethality of most recent attempt 1, 142 0-07 0-793 — — — —
Past history of substance dependence 1 7-08 0-008 10-23 0-001 — —
Other PD (excluding BPD) 1 423 0-040 9-68 0-002 — —
Cluster A 1 3-80 0-051 0-00 0-985 — —
Cluster B 1 0-55 0-457 302 0-082 — —
Cluster C 1 0-71 0-399 0-63 0-426 — —
NOS 1 0-01 0-920 477 0-029 — —
GAF (with suicide items) 1, 250 0-06 0-801 838 0-004 0-03 0-868
GAF (without suicide items) 1,252 0-12 0-728 2-28 0-133 0-88 0-349
HDRS (24-item) 1, 265 0-19 0-660 0-45 0-503 0-23 0-632
Beck Depression Inventory 1,239 2:19 0-140 1-81 0-180 022 0-640
Beck Hopelessness Inventory 1, 246 9-98 0-002 0-01 0917 1-47 0-227
Scale for Suicidal Ideation (prior) 1, 265 7-63 0-006 10-02 0-002 7-21 0-008
Scale for Suicidal Ideation (current) 1, 264 14-11 0-000 5-40 0-021 0-15 0-702
Barratt Impulsiveness Scale 1,223 893 0-003 0-09 0-759 0-04 0-837
Buss—Durkee Hostility Inventory 1, 235 10-13 0-002 2-69 0-102 0-59 0-443
Brown-Goodwin Aggression History 1, 264 7-38 0-007 12:63 0-000 0-58 0-448

Interaction not tested for categorical variables.

Other PD, Other personality disorder; Clusters A, B and C, psychosis-related, affective and anxiety-related personality disorder clusters;
NOS, not otherwise specified; GAF, Global Assessment of Functioning Scale; HDRS, Hamilton Depression Rating Scale.

Bold values indicate p <0-05.

enabled us to separate the effects of BPD
status and past attempt status (or their possible
interaction) on these demographic and clinical
measures.

For our principal analyses, two-way analyses
of covariance (ANCOVAs) were then run with
past attempt status (attempter versus non-
attempter) and BPD status (BPD versus non-
BPD) as factors, and the BIS, BDHI and
AGGHx as dependent variables. Age and sex
were used as covariates in these analyses
because of their known effects on these scores.
To facilitate comparisons across scales, the BIS,
BDHI and AGGHx scores were converted to z
scores based on overall patient group means.
Means used for the computation of these z
scores were as follows: BIS (51:3+16-1), BDHI
(36:3+12:1) and AGGHx (18-:3+5'8). These

scores are comparable to those obtained in
other studies, especially for this version of the
BIS (Mann et al. 1999). Planned contrasts were
conducted for the attempter/non-attempter dif-
ference within the BPD and non-BPD groups
when attempter status produced a significant
main effect or interaction. Supplemental co-
variance analyses were run if any other baseline
differences were found that might affect group
differences (i.e. past substance dependence,
presence of other personality disorders).

Two stepwise logistic regressions were then
run to ascertain which of these variables was
most important for the classification of past
attempter status. First, only BPD status and
the adjusted BIS, BDHI and AGGHx were
included in the pool of predictors, and past
attempter status was used as the target variable.
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Second, all of the demographic and clinical
variables in Table 1 (with the exception of
number of past hospitalizations, which result
from past attempts and is confounded with
attempter status) were used in the pool of
potential predictor variables. Each analysis was
run on the total sample with missing values
imputed by regression estimation using all
available variables.

RESULTS

Characteristics of attempters and non-
attempters in non-BPD and BPD subsamples

Demographic and clinical data for all subgroups
are presented in Table 1a; statistical compari-
sons are presented in Table 15. BPD subjects
were younger than non-BPD subjects and were
more likely to be female. BPD subjects were
twice as likely to be past attempters (79:3% v.
40-4%, x*=36-1, p<0:001) and BPD subjects
differed clinically from non-BPD subjects in
many of the same ways that past suicide
attempters typically differ from non-attempters.
Although depression severity was equivalent
across the groups, the BPD subjects reported
greater suicidal ideation, hopelessness, and
impulsiveness, hostility and lifetime aggression.
They had had their first psychiatric treatment at
an earlier age, and had higher rates of past
substance dependence, or other personality dis-
order. Thus, many of the characteristics of BPD
subjects are those that typically distinguish past
suicide attempters.

Main effects for the difference between at-
tempters and non-attempters, however, were
found on most of these same variables. At-
tempter status was related to a number of other
clinical variables, however, including number of
past hospitalizations, length of current depress-
ive episode and likelihood of a personality dis-
order, not otherwise specified (NOS). A main
effect for attempter status was absent on some
of the variables on which BPD subjects differed
from non-BPD subjects, including hopelessness,
impulsiveness and hostility measures.

Interaction effects were found for number
of past hospitalizations (BPD attempters dif-
fered from BPD non-attempters to a greater
degree than non-BPD attempters differed from
non-BPD non-attempters) and prior suicidal
ideation (non-BPD attempters differed from
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non-BPD non-attempters to a greater degree
than BPD attempters differed from BPD non-
attempters).

BPD attempters and non-BPD attempters
were comparable in overall number of past
attempts, and in the severity of their most lethal
and most recent suicide attempts.

Attempter /non-attempter differences in
impulsiveness, hostility and aggressiveness
scores, stratified by BPD status

Mean values for adjusted BIS, BDHI
and AGGHx scores in attempters and non-
attempters, stratified by BPD status, are pres-
ented in Table 2, along with statistical analyses
of each scale.

z scores adjusted for overall patient means
reveal that, for each scale, non-BPD subjects
consistently fall at or below overall mean values
(e.g. negative z scores). This is true whether
non-BPD subjects are suicide attempters or not.
BPD subjects, by contrast, consistently have
scores above overall patient means (positive z
scores). This is most apparent for BPD subjects
with a past history of suicidal behavior, where
scores are approximately one-third to one-half
standard deviation above mean patient values
on each scale.

In the statistical analyses, age was a signifi-
cant or near significant covariate for all three
scales, with younger subjects having higher
scores. Sex was a significant covariate for all
three scales, with males obtaining higher scores.

The two-way ANCOVA on adjusted BIS
scores produced a significant main effect for
BPD status but not for past attempter status, or
their interaction. The adjusted BIS scores in
both BPD subgroups (attempters and non-
attempters) were higher than those in both
non-BPD subgroups. There were, however, no
differences between BPD attempters and BPD
non-attempters [contrast #(223)=0-22, p=0-82],
nor between non-BPD attempters and non-BPD
non-attempters [contrast #(223)=0-47, p=0-64]
on impulsiveness.

A similar pattern of results was obtained for
hostility. In the two-way ANCOVA on adjusted
BDHI scores, a significant main effect for BPD
status was found, but effects for attempter status
and the BPD/attempter status interaction were
non-significant. There were no differences be-
tween BPD attempters and BPD non-attempters
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Table 2. Statistical comparisons of adjusted Barratt Impulsiveness Scale, Buss—Durkee Hostility
Inventory and Brown—Goodwin Aggression History scores across past attempter groups stratified by

borderline personality disorder (BPD) status

Non-BPD BPD
Attempters Non-attempters Attempters Non-attempters
Mean S.D. Mean S.D. Mean S.D. Mean S.D.
Z score transformation of impulsiveness,
hostility and aggressiveness scores
Barratt Impulsiveness Scale —0-09 (0-81) —0-18 (1-03) 0-36 (1-01) 0-35 (1-15)
Buss—Durkee Hostility Inventory —0-11 (0-92) —0-25 (0-94) 0-49 (1-01) 0-12 (0-99)
Brown-Goodwin Aggression History 0-05 (1-00) —0-35 (0-87) 0-55 (1-03) 0-07 (0-71)
Analysis of covariance (ANCOVA) df F P
Barratt Impulsiveness Scale
Age (covariate) 1,221 3-62 0-058
Sex (covariate) 1,221 7-9 0:005
BPD status 1,221 9-89 0-002
Attempter status 1,221 0-02 0-896
Borderline x attempter interaction 1,221 0-23 0-634
Buss-Durkee Hostility Inventory
Age (covariate) 1,233 8-67 0-:004
Sex (covariate) 1,233 13-07 <0-001
BPD status 1,233 11-25 0-001
Attempter status 1,233 1-74 0-189
Borderline x attempter interaction 1,233 0-26 0-613
Brown-Goodwin Aggression History
Age (covariate) 1,262 8:42 0-:004
Sex (covariate) 1,262 29-57 <0:001
BPD status 1,262 10-77 0-001
Attempter status 1,262 10-96 0-001
Borderline x attempter interaction 1,262 0-11 0-745

s.D., Standard deviation.
Bold values indicate p <0-05.

[contrast #235)=1-03, p=0-30] nor between
non-BPD attempters and non-BPD non-
attempters [contrast #(235)=0-62, p=0-54] on
hostility.

In the two-way ANCOVA on lifetime ag-
gression severity scores, however, main effects
were obtained for both BPD status and
attempter status, with no interaction. BPD at-
tempters had higher AGGHx scores than BPD
non-attempters [contrast #(264)=2-06, p=0-04]
and non-BPD attempters had higher AGGHx
scores than non-BPD non-attempters [contrast
1(264) =2-88, p=0-004].

Aggression history, therefore, was the only
trait measure that differed between attempters
and non-attempters in both BPD and non-BPD
subgroups, even though the three trait measures
are intercorrelated. In this sample, AGGHx
correlated with both BIS (r=0-23, p<0-001)
and BDHI (r=0-45, p<0-001); BIS correlated
with BDHI (r=0-46, p <0-001).

Supplemental covariance analysis

Because BPD subjects had higher rates of
substance dependence and other personality
disorders, these variables were included as
covariates, along with age and sex, in an ad-
ditional ANCOVA. Results of these analyses
were comparable to those using only age and
sex as covariates. A significant main effect for
BPD status was found for all three scales [BIS:
F(1,217)=8-02, p=0-005; BDHI: F(1,229)=
840, p=0-004; AGGHx: F\(1,258)=619,
p=0-01], but a significant main effect for at-
tempter status was only found for AGGHx
[F(1,258)=7-64, p=0-006], with no significant
interactions.

Classification of attempters and non-attempters

Stepwise logistic regression using impulsiveness,
hostility and aggression scores and BPD status
produced a function containing two variables,
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Summary of logistic regressions classifying past suicide attempters

Retained variables

Coeficient

Wald statistic OR 95% CI 4

Entered: BPD status, Barratt Impulsiveness Scale, Buss—Durkee Hostility Inventory, Brown—-Goodwin Aggression History

BPD status 1-53

Brown-Goodwin Aggression History 0-53
Entered: all demographic and clinical variables

BPD status 1-30

Number past depressive episodes (log) 0-53

Brown-Goodwin Aggression History 0-44

Scale for Suicidal Ideation (prior) 0-07

24-1 46 2:5-8:5 <0-001
11-6 1-7 1-3-2-3 0-001
15:6 37 1-9-7-0 <0-001
69 1-7 1-1-2:5 0-009
7-1 1-6 1-1-21 0-008
232 I-1 1-0-1-1 <0:001

BPD, Borderline personality disorder; OR, odds ratio; CI, confidence interval.

BPD status and the AGGHx score (Table 3).
This function correctly classified 70-5% of all
subjects.

In the logistic regression in which all demo-
graphic and clinical predictors were included,
BPD status, log of number of past depressive
episodes, AGGHx score and suicide ideation
prior to admission were the variables retained
in the final equation. Classification accuracy
improved to 73-1% with these additional pre-
dictors.

The BIS and BDHI may have been excluded
from these logistic regression equations due to
multicollinearity, that is because AGGHx was
slightly better correlated with the dependent
variable but accounted for the same variance.
For this reason, logistic regressions were rerun,
excluding AGGHx from the set of predictors. In
neither case was BIS or BDHI included in the
final model. Variables in the final equations
were the same as those in Table 2, without
AGGHzx.

DISCUSSION

BPD subjects in this study were significantly
more impulsive, hostile and aggressive than
non-BPD subjects, consistent with prior re-
search (Zisook et al. 1994; Soloff et al. 2000).
In addition, BPD status was strongly associated
with past attempt status in our logistic re-
gressions, also consistent with prior studies
(Corbitt et al. 1996; Hawton et al. 2003). Odds
ratios for BPD status in logistic regressions were
approximately twice as high as for any other
classification variables. However, trait charac-
teristics of BPD did not uniformly differentiate
past attempters when BPD and non-BPD
subjects were considered separately. Predictive
models of suicidal behavior based on a

concatenation of these trait measures may
therefore be very effective at identifying subjects
with BPD, but may systematically miss non-
BPD attempters. Soloff ez al. (2000) had earlier
reported that BPD diagnosis and lifetime ag-
gression history postdicts past attempt status.
As in this study, neither impulsiveness nor
hostility ratings were significantly related to
past attempt status once BPD was accounted
for. However, this earlier study did not empha-
size the fact that impulsiveness and hostility
had very little discriminating power outside
of their association to BPD. In both the
BPD and non-BPD samples here, mean scores
for impulsiveness and hostility were compar-
able for past attempters and non-attempters.
It is therefore possible that at least one of
the defining characteristics of BPD (impulsive-
ness), a condition with high risk for suicide
attempt, is not the trait most relevant for
the prediction of suicidal behavior —in either
BPD subjects themselves or subjects without
BPD.

The absence of a general association between
impulsiveness and suicide attempt, or between
hostility and suicide attempt, seems at variance
with much of the literature (Fawcett et al. 1997;
Plutchik & van Praag, 1997; Mann et al. 1999;
Conner et al. 2001). However, very few earlier
studies have accounted for the systematically
higher scores of BPD subjects on these trait
measures. Aggressiveness, by contrast, is a dis-
tinguishing characteristic of past attempters
with bipolar disorder (Oquendo et al. 2000) and
mixed diagnostic groups (Mann et al. 1999).
Dumais et al. (2005), using a psychological
autopsy method (interview of family members),
found that lifetime aggressiveness was the most
distinctive individual characteristic of a group
of violent suicide completers. Aggression is
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also related to suicide attempt risk in BPD
adolescents; depression severity and hopeless-
ness appear to play a more prominent role in
non-BPD adolescents (Horesh et al. 2003). In
our sample of depressed adults, aggressiveness
was related to past attempt status regardless
of BPD status, while chronicity of depression
rather than severity contributed to classification
accuracy. Impulsiveness, hostility and aggress-
iveness correlated with one another, but only
one of these traits appears to be directly related
to past attempts.

Our findings have implications for be-
havioral, biological and genetic studies of
suicidal behavior. The close association between
past attempt status and impulsiveness reported
in previous clinical studies has led to its being
considered as a behavioral endophenotype, or
trait marker for suicidality (Courtet ez al. 2005).
Associations between serotonergic dysfunction
and impulsiveness, for example, are thought to
be directly relevant to the neurobiology of
suicidal behavior and to provide a rational basis
for treatment of these behaviors. However, we
have repeatedly found that assays of the sero-
tonin system are most likely to be associated
with aggressiveness rather than the broader
traits of impulsiveness or hostility (Stanley ez al.
2000; Placidi et al. 2001; Parsey et al. 2002).
Although there are strong associations among
impulsiveness, hostility and aggressiveness
measures (up to 50% shared variance among
various scales in prior studies; Mann et al.
1999), our findings suggest that a narrower
trait manifest in a past history of aggressive
behaviors may be a more appropriate target for
suicide research.

In addition, other types of aggression may
contribute to suicidal behavior. Barratt and
colleagues have drawn a distinction between
impulsive and premeditated aggression (Barratt
et al. 1999; Stanford et al. 2003) that may relate
to the risk for spontaneous versus more carefully
planned suicide attempts. Many completed
suicides and higher lethality attempts, for ex-
ample, are associated with persistent suicidal
thinking, strong subjective intent and objective
evidence of planning (Haw e al. 2003; Joiner
et al. 2003).

In clinical practice, impulsiveness and hos-
tility may function as suicide attempt risk
indicators because they indicate the likelihood
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of BPD, which itself carries a heightened risk
for suicidal behavior. Subjects meeting the
BPD diagnostic criterion for impulsive behavior
on SCID-II have a higher number of lifetime
attempts, although this criterion does not
distinguish attempt status itself or lethality
(Brodsky et al. 1997). However, all subjects in
this study had elevated scores on impulsiveness,
hostility and aggressiveness relative to published
non-patient values (Manuck ez al. 1998; Keilp
et al. 2005), as reported previously in acutely
depressed samples (Corruble et al. 2003).
Assessment of these traits alone may be insuf-
ficient for the determination of suicide risk
without additional information about Axis II
pathology.

Although this study is retrospective in nature,
variables identified in retrospective analyses of
past attempters are effective for identifying risk
factors for future suicidal behavior (Oquendo
et al. 2004). This study is limited, however,
by its reliance on rating scale instruments for
the assessment of targeted traits. For example,
our self-report measures of impulsiveness and
hostility, although well-established and widely
used, rely to a significant degree on accurate
self-awareness. The aggression history, by con-
trast, is a clinician-administered inventory of
specific past instances of aggressive behavior.
Although subject to recollection biases, it may
provide a more valid accounting of specific past
behaviors that are relevant to the prediction
of other types of aggressive behavior such as
suicide. Behavioral performance measures of
impulsiveness and aggression are now more
commonly used in research on suicidal behavior
(Dougherty et al. 2004; Swann et al. 2005) and
may provide more accurate, concurrent assess-
ments of these behavioral tendencies. Further
research using alternative methods of assessing
these traits is needed.
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