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Objective: The authors sought to deter-
mine 1) whether the risk for familial trans-
mission of suicidal behavior is greater with
increased family loading for suicide at-
tempts, and 2) whether the transmission
of suicidal behavior is mediated by impul-
sive aggression.

Method: A reanalysis of a high-risk study
compared the offspring of three mood dis-
order proband groups: suicide attempters
with a sibling who also attempted suicide
(N=19), suicide attempters whose siblings
never made a suicide attempt (N=73), and
nonsuicidal probands whose siblings also
never engaged in suicidal behavior (N=73).
Probands and offspring were assessed
with respect to psychopathology, suicide
attempt history, impulsive aggression, and
exposure to familial adversity.

Results: Offspring of suicide attempters
with siblings concordant for suicidal
behavior showed a higher risk of suicide
attempt than did offspring of nonsuicidal
probands and had an earlier age at onset
of suicidal behavior than offspring of sui-
cide attempters with siblings discordant
for suicidal behavior. Probands from sib-
ling pairs concordant for suicidal behav-
ior and their offspring reported greater
lifetime impulsive aggression compared
with each of the other two proband/off-
spring groups. In the offspring, impulsive
aggression was the most powerful predic-
tor of early age at first suicide attempt.

Conclusions: Familial loading for suicide
attempts may affect rates of transmission as
well as age at onset of suicidal behavior,
and its effect may be mediated by the fa-
milial transmission of impulsive aggression.

(Am J Psychiatry 2003; 160:1486—-1493)

Suicide and suicidal behavior are familial. Adoption,
twin, and family studies have shown that first-degree rela-
tives of suicide victims and attempters are at higher risk
for suicidal behavior (1). While the familial transmission
of suicidal behavior is partly mediated by the transmission
of psychiatric disorders (2, 3), there is up to a 4-6-fold
greater risk of suicidal behavior in first-degree relatives of
suicide attempters or completers even after controlling for
the familial transmission of psychiatric disorder (2-13).
Impulsive aggressive traits appear to be part of a diathesis
for suicidal behavior and may mediate the familial trans-
mission of suicidal behavior (8, 9, 12, 14, 15).

We recently demonstrated familial transmission of sui-
cidal behavior in the offspring of mood disorder probands
who attempted suicide (16). The familial transmission of
suicidal behavior was related, in part, to the familial trans-
mission of sexual abuse and of impulsive aggression. In
this report, we extend our findings of familial transmission
of suicidal behavior by examining the relationship be-
tween family loading for suicidal behavior and familial
transmission of suicidal behavior. We compared three
proband groups, all adults with a history of a mood disor-
der separated on the basis of suicide attempt history and
family loading for suicidal behavior: 1) suicide attempters
with a sibling who also attempted suicide, 2) suicide at-
tempters whose siblings never made a suicide attempt,
and 3) nonsuicidal probands whose siblings also never en-
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gaged in suicidal behavior. We posited that the offspring of
parents with the greatest loading for suicidal behavior
would have the highest morbid risk for familial transmis-
sion of suicidal behavior and that the familial transmis-
sion of suicidal behavior would be mediated partly by
higher impulsive aggression in probands and offspring.

Method

Subjects

The study group consisted of nonpsychotic mood disorder
probands who had or had not attempted suicide and their off-
spring. Subjects with mood disorder secondary to substance
abuse or medical illness were excluded. Suicide attempt was de-
fined as a self-destructive act with at least some intent to die. At-
tempters had made an attempt that resulted in at least moderate
medical damage requiring medical attention according to the
Medical Damage or Lethality Rating Scale (17). Nonattempters
had no lifetime history of suicide attempt. The subjects were a
consecutive study group recruited from inpatient units in New
York (New York State Psychiatric Institute and Payne Whitney
Clinic) and Pittsburgh (Western Psychiatric Institute and Clinic
and St. Francis Hospital). A previous study reported on 299 off-
spring of 136 probands (18). The rates of agreement to partici-
pate in this study for probands and offspring were 86% and 88%,
respectively. This project was approved by and conducted in ac-
cordance with the institutional review boards of the University
of Pittsburgh and the New York State Psychiatric Institute/Co-
lumbia University Department of Psychiatry. Adult subjects
were recruited after the procedures were fully explained and
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TABLE 1. Demographic and Clinical Characteristics of Mood Disorder Probands From Sibling Pairs Concordant or Discor-
dant for Suicidal Behavior?

Mood Disorder Proband Group

Suicide Attempters Suicide Attempters Nonsuicidal Subjects

With Suicidal With Nonsuicidal With Nonsuicidal
Characteristic Siblings (N=19) Siblings (N=73) Siblings (N=73) Analysis
Mean SD Mean SD Mean SD F df p
Age (years) 43.2 10.2 42.2 11.4 47.0 12.3 320 2,162 0.04
Age at onset of mood disorder (years) 28.7 15.7 24.7, 13.8 31.2p 14.8 3,59 2,158 0.03
N % N % N % X2 df p
Female 17 89.5 54 74.0 58 79.5 2.25 2 0.33
Caucasian 10 52.6 49 67.1 51 69.9 4.77 2 0.31
Catholic 4 211 15 20.6 26 35.6 4.60 2 0.10
Married 5 26.3 36 49.3 42 57.5 5.93 2 0.06
College education 11 57.9 48 65.8 47 64.4 0.41 2 0.82
Employed 8 421 30 411 28 38.4 0.15 2 0.93
Comorbid diagnoses
Bipolar disorder 3 15.8 6 8.2 7 9.7 0.98 2 0.61
Alcohol/substance disorder? 10 52.7 35 51.5 25 35.8 4.03 2 0.13
PTSD 7 36.8 26 35.6,4 13 18.1p 6.61 2 0.04
Cluster B personality disorder 5 26.3 29 39.7 4 5.5 22.69 2 <0.001

a Different subscripts denote significant between-group differences (p<0.05).

b Total N differs because of missing data for some subjects: suicidal probands with suicidal siblings, N=19; suicidal probands with nonsuicidal
siblings, N=68; nonsuicidal probands with nonsuicidal siblings, N=70.

¢ Antisocial, histrionic, narcissistic, or borderline personality disorder.

written informed consent was obtained. Children were re-
cruited after their written assent and written consent from par-
ents were obtained.

Probands were divided into three groups, stratified on the basis
of family loading for suicide attempts in the proband generation:
suicide attempters with siblings concordant for suicidal behavior,
suicide attempters with siblings discordant for suicidal behavior,
and nonsuicidal probands whose siblings also had never at-
tempted suicide. Probands who had no siblings (N=13) and non-
suicidal probands who had a sibling who attempted or completed
suicide (N=2) were excluded from these analyses. At a follow-up
evaluation, five nonsuicidal probands were subsequently found
to have attempted suicide. None of these five subjects had sib-
lings concordant for suicidal behavior. Analyses conducted with
these five subjects reclassified did not change the results; there-
fore we report the data with subjects based on their classification
at intake into the study.

Assessment

All subjects over age 18 were assessed for the presence of life-
time and current DSM-IV psychiatric disorders with the Struc-
tured Clinical Interview for DSM-IV (SCID-I) (15, 19). Biological
co-parents not directly interviewed were assessed with the Family
History Research Diagnostic Criteria (20)—modified to reflect
DSM-IV criteria—reported by either the proband or another bio-
logical relative (20). Offspring between the ages of 10-17 years
were assessed regarding axis I disorders with the Schedule for Af-
fective Disorders and Schizophrenia for School-Age Children—
Present and Lifetime Version (K-SADS-PL) (21). History of sui-
cidal behavior was assessed with the Columbia University Suicide
History Form, the Medical Damage Lethality Rating Scale, and the
Beck Suicide Intent Scale for the current and most severe at-
tempts in probands and in all offspring 10 and older (17, 22). Per-
sonality disorders were diagnosed with the Structured Clinical In-
terview for DSM-1V Axis II Personality Disorders (SCID-II) (23) for
all subjects over age 14. Aggression was rated in all subjects with
the 11-item Brown-Goodwin Lifetime History of Aggression (24).
Impulsive aggression was assessed by the Buss-Durkee Hostility
Inventory (25) in all subjects over age 14. In youth aged 10-13, the
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downward extension of the Buss-Durkee Hostility Inventory, the
Children’s Hostility Inventory (26) was used. In subjects over 18
years of age, impulsivity was assessed with the Barratt Impulsivity
Scale (27). In subjects aged 10-17 years, the 5-item impulsivity
subscale of the Iowa Conners Parent Physical Report (28) was
used. In subjects over age 18, physical and sexual abuse history
were assessed by using a series of screening questions from our
demographic questionnaire and from the posttraumatic stress
disorder (PTSD) section of the SCID-I. Reliability of a self-report
questionnaire (29) with the initial assessment was moderate for
physical abuse (kappa=0.41, SE=0.11) and high for sexual abuse
(kappa=0.74, SE=0.11). For youth age 10-17, a history of physical
and sexual abuse was assessed by using the Psychosocial Sched-
ule (30), an interview with the parent and child about home and
family environment.

Diagnostic Procedure

All interviewers were at least master’s-level clinicians or psy-
chiatric nurses who received extensive training in the adminis-
tration of semistructured interviews. Assessments of offspring
and of probands were conducted blind to each other. Best-esti-
mate diagnoses were made by consensus and used all available
data sources in diagnostic consensus conferences. Discrepancies
between informants were resolved by reinterview of both in-
formants until consensus could be obtained. Within and cross-
site reliability on the SCID-I and SCID-II, K-SADS-PL, suicide
history, and the Brown-Goodwin Lifetime History of Aggression
were high (intraclass correlation coefficients=0.82-0.98, kappas=
0.86-0.95).

Data Analysis

The data from the two sites were pooled, since there were no
site-by-risk factor-by-familial transmission interactions. Differ-
ences between the three proband and offspring groups were
compared by using chi-square and t tests. Lethality, intent, age at
onset of mood disorder, and age at onset of suicidal behavior were
compared in probands and offspring by using t tests and appro-
priate nonparametric tests. Logistic regression was used to iden-
tify the most parsimonious set of variables that 1) differentiated
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TABLE 2. Suicidal Behavior, Impulsive Aggression, and Abuse History in Mood Disorder Probands From Sibling Pairs Con-

cordant or Discordant for Suicidal Behavior?

Mood Disorder Proband Group

Suicide Attempters

Suicide Attempters

Nonsuicidal Subjects

With Suicidal With Nonsuicidal With Nonsuicidal
Variable Siblings (N=19) Siblings (N=73) Siblings (N=73) Analysis
Mean SD Mean SD Mean SD t df p
Suicidal behavior
Age at onset of attempt (years) 28.7 16.4 30.6 133 —0.52 1 0.61
Number of attempts 2.8 3.2 2.4 1.7 0.41°
Maximum lethality (range=0-7)¢ 3.4 1.9 3.5 1.7 —-0.61 1 0.54
Maximum intent (range=0-28)¢ 16.1 5.8 16.3 5.2 -0.13 1 0.89
Mean SD Mean SD Mean SD B df p
Impulsive aggression scores
Buss-Durkee Hostility Inventory 45.2, 12.3 341y 12.8 35.7p 12.9 510 2,153 0.007
Barratt Impulsivity Scale 66.7, 19.4 56.0p 18.9 52.6p 18.7 3.84 2,156 0.03
Brown-Goodwin Lifetime History of Aggression 232 7.4 19.3 6.3 18.9 5.4 214 2,157 0.3
N % N % N % X2 df p
Abuse history
Physical abuse 10 52.6 25 34.2 24 329 2.60 2 0.27
Sexual abuse 8 421 30 411, 13 17.8p 10.20 2 0.006

a Different subscripts in the same row denote significant between-group differences (p<0.05).

b Kruskal-Wallis statistic=0.07 (df=1).
¢ Higher scores indicate greater severity.

sibling-concordant and sibling-discordant suicide attempters
and their offspring and 2) was related to familial transmission of
suicide attempt. The morbid risk and time to first attempt were
compared among the offspring of the three groups by using Ka-
plan-Meier estimates and by Cox regression, with baseline differ-
ences between groups entered as covariates.

Results

Comparison of Proband Groups

The probands were in their mid-40s and mostly female
(Table 1). All three groups had an age at onset of mood dis-
order around the age of 30. Pairwise comparison showed
that age at onset was younger in the suicidal probands
with nonsuicidal siblings than in the nonsuicidal pro-
bands. The rate of bipolar disorder or comorbid alcohol/
substance abuse did not differ in the three groups. Both
suicide attempter groups had higher rates of PTSD and
cluster B personality disorders than did the nonsuicidal
probands.

As hypothesized, suicidal probands with siblings con-
cordant for suicidal behavior showed higher levels of im-
pulsivity on the Barratt Impulsivity Scale and higher levels
of impulsive aggression on the Buss-Durkee Hostility In-
ventory than each of the other proband groups (Table 2). A
reported history of sexual abuse was more common in
both suicide attempter proband groups compared with
the nonsuicidal probands. There were no group differ-
ences for physical abuse.

The prevalence of suicidal behavior among first-degree
relatives of the three proband groups appeared to be high-
est in the suicide attempters with siblings concordant for
suicidal behavior (10%, compared with 3% and 6% in the
suicide attempters with siblings discordant for suicidal
behavior and nonsuicidal probands, respectively). The
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difference, however, was not significant (p=0.14, Fisher’s
exact test).

Comparison of Offspring

All subjects in the offspring groups were in late adoles-
cence at the time of evaluation (Table 3). The offspring of
probands in the two suicide attempter groups were less
likely to be Caucasian. The three groups had similar rates
of mood disorders and alcohol/substance abuse but dif-
ferent rates of anxiety, social phobia, and PTSD. Post hoc
comparisons showed higher rates of anxiety, social pho-
bia, and PTSD in the offspring of suicide attempters with
siblings concordant for suicidal behavior than offspring of
the other two proband groups.

The rates of suicide attempts were different across the
three offspring groups, with a significant pairwise differ-
ence between offspring of sibling-concordant suicidal
probands versus offspring of sibling-discordant suicidal
probands (18.8% versus 4.2%) (x?=7.90, df=1, p=0.005) (Ta-
ble 4). The morbid risk for suicide attempt was similar in
the offspring of the two suicide attempter groups (mean=
0.18 [SE=0.07] and 0.20 [SE=0.06]), but the age at first sui-
cide attempt was about 8 years earlier in the offspring of
sibling-concordant versus sibling-discordant suicidal pro-
bands (generalized Wilcoxon x?=6.27, df=1, p=0.01). The
morbid risk of attempt was much greater in the offspring
of sibling-concordant suicide attempters than in the off-
spring of nonsuicidal probands (mean=0.18 [SE=0.07] ver-
sus 0.05 [SE=0.02], respectively) (Wilcoxon x?=7.46, df=1,
p=0.006) (Figure 1). However, there was no significant dif-
ference in the age at onset of suicidal behavior for off-
spring of sibling-concordant suicide attempters versus
offspring of nonsuicidal probands (Mann-Whitney U=6.5,
p=0.51). Suicide attempt followed onset of the mood dis-
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TABLE 3. Demographic and Clinical Characteristics of Offspring of Mood Disorder Probands From Sibling Pairs Concordant

or Discordant for Suicidal Behavior?

Offspring Group

Parent in Sibling Pair
Concordant for Suicidal

Parent in Sibling Pair
Discordant for Suicidal

Parent in Sibling Pair
Concordant for No Suicidal

Variable Behavior (N=41) Behavior (N=186) Behavior (N=166) Analysis
Mean SD Mean SD Mean SD F df p
Age (years) 20.6 7.5 20.7 11.2 222 11.2 097 2,390 0.38
N %P N %P N %P X2 df p
Caucasian 15 46.9, 87 64.9p 94 77 1y 13.12 2 0.01
Female 17 51.5 75 55.2 62 49.6 0.82 2 0.67
Lifetime diagnoses
Any mood disorder 13 40.7 47 35.6 46 40.0 0.61 2 0.74
Any alcohol/substance disorder 32 375 34 258 28 24.4 2.29 2 0.32
Any anxiety disorder® 14 45.2, 28 21.5, 21 18.9p 9.75 2 0.008
Social phobia 6 19.3, 3 2.3p 4 3.6p -16.55 2 0.001
PTSD 7 22.6, 10 7.7p 7 6.3p 8.37 2 0.02

a Different subscripts in the same row denote significant between-group differences (p<0.05).
b Total N on which percentages are based differ for some variables because of missing data.
¢ Panic disorder, simple phobia, agoraphobia, generalized anxiety disorder, or obsessive-compulsive disorder.

order by a median of 1 year (mean=0.33, SD=5.0) in off-
spring of sibling-concordant suicide attempters, 2 years
(mean=5.0, SD=7.6) in the offspring of sibling-discordant
suicide attempters, and 1.5 years (mean=0.5, SD=2.3) in
the offspring of nonsuicidal probands.

The ages at first suicide attempt and onset of mood dis-
orders were earlier in the offspring than in probands
(Mann-Whitney U=31.50, p=0.003; Mann Whitney U=
285.0, p=0.02). Neither lethality nor number of lifetime
suicide attempts differentiated offspring of sibling-con-
cordant suicide attempters from offspring of sibling-dis-
cordant suicide attempters. However, the maximum med-
ical damage and suicide intent were lower in the offspring
than in the proband parents (medical damage: t=4.57, df=
107, p<0.0001; suicide intent: t=3.37, df=107, p=0.0005).

Suicidal probands with siblings concordant for suicidal
behavior appeared to be more likely to have at least one
sibling with a mood disorder (58%) than suicidal probands
with nonsuicidal siblings (36%) and nonsuicidal probands
(29%), although this was not statistically significant (x*=
5.6, df=2, p=0.06). In addition, the sibling pairs concordant
for suicidal behavior were more likely to have at least one
first-degree relative with a mood disorder (89% versus 45%
versus 51%) (x?=12.1, df=2, p=0.002).

Offspring of probands in sibling pairs concordant for
suicidal behavior had higher levels of impulsive aggres-
sion than did the other two offspring groups. There were
no group differences in impulsivity on either the Barratt
Impulsivity Scale or the Conners impulsivity subscale.
There were no differences in the rates of reported child-
hood sexual abuse among the three groups, but the rates
of reported physical abuse were higher in the offspring of
sibling-concordant suicidal probands than sibling-discor-
dant suicidal probands.
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Logistic and Cox Regressions

Proband and offspring variables that differentiated the
sibling-concordant suicide attempter group from the
other two groups were entered into a logistic regression.
Only offspring impulsive aggression survived this logistic
regression (odds ratio=2.0, 95% confidence interval [CI]=
1.0-4.0; Wald x?=4.12, df=1, p=0.04). Offspring impulsive
aggression and proband concordance status were entered
into a Cox regression predicting age at first offspring sui-
cide attempt. Only offspring impulsive aggression was sig-
nificant (odds ratio=2.2, 95% CI=1.3-3.8; Wald x?=8.85, df=
1, p=0.003), whereas proband concordance status, which
was significantly associated with offspring attempt in the
univariate analysis (odds ratio=2.9, 95% CI=1.1-7.3; Wald
x2=4.78, df=1, p<0.03), now escaped statistical significance
(odds ratio=2.1, 95% CI=0.8-6.1; Wald x?=1.77, df=1, p=
0.18). This supports our hypothesis of impulsive aggres-
sion mediating the relationship between sibling-pair con-
cordance for suicide attempt status and early-onset off-
spring suicide attempt.

Discussion

In this study, we found that greater familial loading for
suicidal behavior in the proband generation was associated
with 1) a greater risk of suicidal behavior and earlier age at
first suicide attempt in offspring as well as 2) greater impul-
sive aggression in both parents and offspring. Offspring im-
pulsive aggression was related to risk for suicide attempt
and earlier age at first attempt. The seriousness of the sui-
cidal behavior, as measured by lethality and number of at-
tempts, was similar in the offspring of sibling-concordant
and sibling-discordant suicidal probands. Offspring were
younger at the time of their first suicide attempt and first
episode of major mood disorder than their proband parents
and had lower intent and lethality of suicidal behavior.
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TABLE 4. Suicidal Behavior, Impulsive Aggression, and Abuse History in Offspring of Mood Disorder Probands From Sibling

Pairs Concordant or Discordant for Suicidal Behavior?

Offspring Group

Parent in Sibling Pair
Concordant for
Suicidal Behavior

Parent in Sibling Pair

Parent in Sibling Pair
Concordant for No
Suicidal Behavior

Discordant for
Suicidal Behavior

Variable (N=41) (N=186) (N=166) Analysis
N %P N %P N %P X2 df p
Suicide attempt 6 18.84 11 8.5 5 4.2 7.46 2 0.02
Mean SD Mean SD Mean SD B df p
Suicidal behavior
Age at first attempt (years)® 12.2, 23 20.0p 6.3 14.0 1.9 0.0084
Number of attempts© 2.4 1.7 1.3 1.0 2.2 1.6 241 2,161 0.12
Maximum lethality (range=0-3)“¢ 1.2 13 1.7 1.0 1.8 13 133 2,161 0.27
Maximum suicidal intent (range=0-20)“¢ 10.0 4.2 12.3 6.5 14.0 4.2 0.97 2,161 0.38
Age at onset of mood disorder (years) 16.8 11.9 17.0 7.1 17.7 6.7 0.07 2,57 0.93
Impulsive aggression scores
Buss-Durkee Hostility Inventory
(z-transformed) 0.59,4 1.0 -0.03p 0.88 -0.09y 1.0 535 2,247 0.005
Barratt Impulsivity Scale 46.8 13.4 45.7 18.8 481 16.0 0.32 2,246 0.72
Brown-Goodwin Lifetime History
of Aggression 20.7 5.3 18.4 6.4 18.2 5.8 1.75 2,203 0.18
N %P N %P N %P X2 df p
Abuse history
Physical abuse 9 29.0, 15 11.5p 20 17.5 6.05 2 0.05
Sexual abuse 4 12.9 18 13.9 7 6.1 4.03 2 0.13

a Different subscripts denote significant between-group differences (p<0.05).
b Total N on which percentages are based differ for some variables because of missing data.

¢ Among offspring who attempted suicide.
d Kruskal-Wallis statistic=9.66 (df=2).
€ Higher scores indicate greater severity.

Greater familial loading for suicidal behavior was asso-
ciated with a higher risk of suicide attempt among off-
spring. Offspring of suicide attempters with a sibling
concordant for suicidal behavior were at highest risk for
suicide attempt, offspring of suicide attempters with non-
suicidal siblings were intermediate, and offspring of non-
suicidal probands had the lowest risk for attempt. This
dose-response relationship between familial loading for
suicidal behavior and risk for offspring attempt further
supports the conclusion that suicidal behavior is familially
transmitted (2-18).

Familial loading for suicidal behavior was also associ-
ated with earlier age at onset of suicidal behavior. Specifi-
cally, the offspring of sibling-concordant suicide attempt-
ers showed the earliest age at onset of suicidal behavior—
a full 8 years on average before the first suicide attempt by
offspring of suicide attempters with nonsuicidal siblings.
However, the few offspring of nonsuicidal probands who
made suicide attempts also had their first attempt at a rel-
atively early age. Thus, there are other explanations for
early age at first suicide attempt besides familial loading
for suicidal behavior.

The single most powerful predictor for familial transmis-
sion of suicidal behavior and of early first attempt in off-
spring was impulsive aggression in offspring. Impulsive ag-
gression was highest in the suicide attempters with siblings
concordant for suicidal behavior and in their offspring.
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Thus, it is likely that familial transmission of early-onset
suicidal behavior is related to the transmission of impul-
sive aggression. Previous studies have shown a relationship
between impulsive aggression in probands and families
and familial loading for suicidal behavior (1, 8, 9, 12, 14, 16,
31). Impulsive aggression has been consistently implicated
in the phenomenology and neurobiology of suicidal be-
havior (1, 32). However, there are multiple pathways to im-
pulsive aggression and to early-onset suicidal behavior,
such as by a history of sexual or physical abuse (33). The
offspring of the nonsuicidal probands who themselves at-
tempted suicide had a particularly high rate of physical or
sexual abuse (three of five subjects), which might have ac-
counted for their early first suicide attempt, as has been re-
ported in other studies (33-35).

Since mood disorder preceded suicide attempt in off-
spring, factors that lead to an earlier age at onset of mood
disorder might thereby lower the age at first suicide at-
tempt. Familial loading for mood disorders is related to
earlier age at onset of mood disorder (36). The sibling-
concordant suicide attempter group did have the highest
loading of mood disorder in proband first-degree rela-
tives, but this did not account for an earlier age at first sui-
cide attempt in offspring. This may be because the familial
loading for mood disorder was already so high in all three
proband groups.
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We have identified factors related to predicting early on-
set of mood disorder (unpublished 2002 study of D. Brent
et al.), namely impulsive aggression in offspring, physical
abuse in offspring, and offspring comorbid anxiety. Im-
pulsive aggression predicts early onset of both mood dis-
order and suicidal behavior. Thus, transmission of impul-
sive aggression may influence onset of suicidal acts by
increasing the propensity to act on powerful feelings and
by earlier onset of a major depressive episode.

Comorbid anxiety was more common in the offspring of
the sibling-concordant suicide attempters. However, after
impulsive aggression was controlled, anxiety did not pre-
dict earlier age at first suicide attempt. Anxiety disorders
are often a precursor of mood disorders and in our study
may herald the onset of major depression, which in turn
leads to suicidal acts (37-39).

In our previous report, we found that the familial trans-
mission of suicidal behavior was mediated by the familial
transmission of sexual abuse (16). However, there were no
differences in the rates of sexual abuse between either the
sibling-concordant and sibling-discordant suicide at-
tempters or their respective offspring groups. There was a
higher rate of physical abuse in the offspring of sibling-
concordant suicide attempters, but in this study group,
physical abuse was not related to the familial transmission
of suicide attempt. Other studies have recognized the
deleterious effects of physical abuse but also find that a
suicide attempt history is more closely related to sexual
rather than physical abuse (40). Thus, the earlier age at on-
set of suicidal behavior in offspring of sibling-concordant
suicidal probands was not related to a history of abuse in
the probands or the offspring but was related to the sever-
ity of impulsive aggressive traits in the offspring. However,
other studies have reported a relationship between sexual
abuse and early onset of suicidal behavior and with impul-
sive aggression (33-35, 41).

The age at first suicide attempt was much earlier in the
offspring than in probands, and the maximum lethality
and intent were much lower in the offspring than in pro-
bands. This could be an artifact of recall bias, in which
probands have failed to accurately recall their earlier, less
serious suicide attempts. Alternatively, the offspring of at-
tempters may have greater familial loading for suicidal be-
havior than their parents and consequently have an earlier
age at first attempt. Offspring of both suicide attempter
groups had first attempts of similarly low intent and le-
thality, despite the older age at onset in the offspring of the
sibling-discordant suicidal probands. Suicidal behavior
may begin early in life with relatively low intent and lethal-
ity and increase in crescendo-like fashion with age. This is
consistent with studies that have compared older and
younger suicidal subjects as well as studies that have fol-
lowed suicide attempters longitudinally (42-46).

These results support the utility of collecting concor-
dant sibling pairs for the genetic study of suicidal behavior
as well as for the role of impulsive aggression as an “en-
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FIGURE 1. Suicide Attempts Over Time Among Offspring of
Mood Disorder Probands From Sibling Pairs Concordant or
Discordant for Suicidal Behavior
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dophenotype” for suicidal behavior. Future studies that
examine siblings concordant for suicide attempts may
shed light on the genetics of suicidal behavior and of im-
pulsive aggression.

This study should be viewed in the context of its limita-
tions. Most of the probands and offspring who attempted
suicide were female, so this study is most informative
about female-to-female transmission of suicidal behavior.
The proband group was restricted to those with mood dis-
orders, particularly major depressive disorder, which has
the benefit of increasing homogeneity but therefore does
not address the familial transmission of suicidal behavior
in the context of other psychiatric disorders, including bi-
polar disorder. The probands were recruited from inpa-
tient facilities, where the disorders are more severe rather
than representative. While a sibling-concordant suicide
attempt group implies greater family-genetic loading for
suicidal behavior, a greater risk of suicidal behavior in the
proband generation could be due to a shared adverse fam-
ily environment, such as abuse or neglect. Additionally,
the familial transmission of suicidal behavior could be ex-
plained by imitation. Previous studies of twins and of par-
ent-child pairs have looked at the wide variability between
the twins of relative attempts and concluded that imita-
tion is not a major explanation of the familial transmission
of suicidal behavior (18). Nevertheless, even within the
context of these limitations, our results are consistent with
findings from both referred and nonreferred patient
groups and support further investigation of genetic traits
related to suicidal behavior.

The strikingly early age at onset of suicidal behavior in
the offspring of mood disordered suicide attempters with
siblings concordant for suicidal behavior suggests risk fac-
tors that can be targets of early prevention. Replication of
this study and early treatment and prevention studies are
the next steps.
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