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Background: The widely accepted impression that substance abuse and dependence are associated
with increased suicidal risk was evaluated by literature review and with new data. Method: Previous
research on this association was reviewed, and clinical data on suicide attempts and substance use in
504 mood disorder patients hospitalized in 4 psychiatric units in Sardinia affiliated with the Italian
mental health system were analyzed. Results: The literature supports associations of alcohol and drug
use comorbidity with major affective disorders, and of some substances (polyabuse, alcohol, heroin,
cocaine, and even tobacco, but perhaps not marijuana or hallucinogens) with suicidal behavior. Our
new findings generally supported these 2-way associations. Suicidal risks were similar in hospitalized
men and women but were associated with bipolar II, bipolar I (mainly mixed), and unipolar depressive
disorders as well as substance abuse, with little effect of type of agent. Substance abuse was more
common in nonmixed bipolar disorders, men, and age below 30. Conclusion: The tendency for bi-
polar I, mainly nonmixed patients, to have a relatively high risk of substance abuse and low risk of
suicide attempts indicates that mainly depressive or dysphoric (bipolar II, nonbipolar, and bipolar I,
mainly mixed) mood disorders may be especially lethal. Differences in risks of substance abuse and
suicidal behavior in men and in bipolar I patients further suggest that substance abuse and mood disor-
ders may contribute to suicidal risk with at least partial independence or additivity.

(J Clin Psychiatry 1999;60[suppl 2]:63–69)

here is a broad consensus that substance use disor-
ders strongly increase risk of suicidal behavior, par-T

ticularly in patients with major mood disorders. However,
most studies of the topic have not clearly differentiated the
contributions of substance abuse and actual substance de-
pendence (addiction), as are now recognized as distinct
substance use disorders in DSM-IV. Moreover, studies
vary in distinguishing potential contributions of substance
use itself from its comorbid association with affective dis-
orders as contributors to suicidal risk, as is considered in
other reports from this series.1–3 Substance use disorders
typically start in adolescence, and so may play a particu-
larly ominous role in the 3-fold increase in adolescent sui-
cides in the last 30 years; in that age group, substance
abuse may be associated with high rates of depression and
bipolar disorders as well as the common tendency toward
risk-taking in youth.4–8

PREVIOUS FINDINGS

Despite variations in their design and sampling meth-
ods, and possibly confounding factors, most studies
support the view that abuse of alcohol or psychoactive
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which can either induce or mimic clinical depression, and
the poststimulation phase may include a central deficit of
serotonergic function.36

Opioids. Heroin addiction, too, is associated with sui-
cidal behavior, and both cocaine and heroin abuse are
commonly involved in polysubstance abuse along with al-
cohol and tobacco. The reported rate of suicide among
heroin addicts ranged from 7% to 25% in older studies in-
volving a total of 421 subjects.37,38 Heroin addicts were
found to kill themselves approximately 14 times more fre-
quently than drug nonabusers in an analysis of 9 studies
involving about 7500 subjects.9 Important confounding
factors in heroin use, particularly by intravenous self-
administration, include loss of tolerance to heroin over
time between uses and availability of illicit material of un-
usually high purity unknown to the user; both factors can
contribute to fatal overdoses in which explicit suicidal in-
tent may be absent.39 Intravenous abuse of heroin also in-
creases risk of mortality due to human immunodeficiency
virus (HIV) infection, but a relationship of HIV infection
to suicidality is not proved.9

Miscellaneous psychotropic agents. Associations be-
tween suicidal behavior and abuse of other psychoactive
substances, including cannabis, amphetamines, and hallu-
cinogens such as lysergic acid diethylamide (LSD) or
phencyclidine, are not secure and have not been studied
sufficiently as to support even a tentative conclusion. De-
spite currently widespread use of marijuana and other can-
nabis products, studies relating suicidal behavior and such
abuse are surprisingly few, and inconsistent. Their find-
ings include positive,40,41 weak,26 or no 25 associations with
suicidal behavior. For amphetamines, suicide attempts
were more likely in amphetamine-abusing than other sub-
jects among 270 patients admitted to a general medical
center,42 and deaths by suicide were higher in a small num-
ber of amphetamine users than in a control group.43 High
mortality due to suicide has been associated with use of
both LSD44,45 and phencyclidine,46 and suicide attempts
were more common with use of these agents.47

Comorbid risk factors. Evaluating specific contribu-
tions of mood and substance use disorders to suicidal be-
havior is a complex task, since substance abuse may add
risk either as an independent, although comorbid, condi-
tion or as a symptomatic manifestation of a primary mood
disorder, such as by self-medication. Assessment of the re-
lationships involved is further compromised technically
owing to limited quality of the information available, var-
ied patterns of relationships between specific mood and
substance use disorders, lack of appropriate control or
comparison groups, and failure to specify whether sub-
stance use is present as a symptom, an abuse syndrome, or
a true dependency or addictive disorder.10,48 It is, therefore,
not surprising that studies attempting to disentangle asso-
ciations among mood and substance use disorders and sui-
cidal behavior have yielded conflicting findings.

substances (including stimulants, sedatives, opiates, can-
nabis, and perhaps nicotine) is strongly associated with
suicidal risk.9,10 Substance abuse was associated with a
7.5-fold greater risk of attempted suicides in research in-
volving more than 500,000 American military veterans.11

Such associations have been especially strong in young
persons who completed suicide,6,12–15 including deaths that
followed nonfatal suicide attempts.16,17

Alcohol. Alcohol abuse has been strongly implicated
as a risk factor for suicidal behavior, and ranks second in
strength of association only to affective illness.4 Rates of
suicide attempts have ranged from 13% to 50% among al-
coholics.6,18 Completed suicides have been found in 7% to
8% of alcoholics,19 or at rates that were 7 to 20 times
higher than in the general population.4 An analysis of 32
studies involving some 45,000 subjects found that suicide
risk was increased 6-fold in alcohol abusers.9 Mediating
variables between alcohol abuse and suicide are not al-
ways clear, but probably include psychosocial and general
medical factors, including economic and interpersonal
losses, hopelessness, homelessness, and impaired general
health. Such factors were found to be associated with sui-
cidal behavior in about a third of alcoholic subjects.20

Polysubstance abuse, which typically includes alcohol,
also accounts for high rates of suicidal behavior.21,22 The
psychological speculation that alcoholism is a self-
destructive behavior that may be a substitute or equivalent
of suicide remains controversial.19

Tobacco. Somewhat surprisingly, a strong correlation
has been reported between tobacco smoking and suicidal
behavior, including fatalities in middle-aged adults 21 and
suicide attempts in women.22 This association was also
supported in a compilation of data involving nearly
450,000 subjects.9 Similarly, in an epidemiologic study
involving more than 100,000 women, the risk of suicide
was doubled in association with smoking 1 to 24
cigarettes daily, and increased 4-fold with consumption
of more than 25 cigarettes, indicating a dose-risk rela-
tionship.23

Cocaine. Cocaine has also been associated with in-
creased rates of completed suicide24 and suicide at-
tempts,25 especially in adolescents.26 Cocaine use was
found in 25% of subjects in a postmortem analysis of
completed suicides,27 and evidence of suicidal ideas and
planning was found in 17% of a large group of cocaine
users.28 These associations seem to contrast with the in-
creased CNS levels of serotonin that contribute to the
pharmacodynamic actions of cocaine29 since suicidal be-
havior is believed to be associated with decreased activity
of serotonin in the brain.1,2,30–35 However, changes in re-
gional distribution of CNS serotonin in suicides and in
persons abusing cocaine may differ, and cocaine produces
complex increases and decreases in serotonergic function-
ing over time.35 Suicidal behavior may well be a conse-
quence of the post–cocaine withdrawal state (“crash”),
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Depression and substance abuse are widely recognized
as the most important identified risk factors for suicides in
all age groups, and one or both have been found in a ma-
jority of suicides.49 It has been suggested that they act as
both independent and interactive factors in subjects with
suicidal ideation or attempts.5,49–51 Family history studies
have not helped to clarify the issue, since familial sub-
stance abuse, mood disorder, and suicidal behavior have
been associated individually or together among relatives
of index suicidal cases.52–54 Since depression was found at
similar rates among alcoholic and nonalcoholic suicides,55

it may be that alcohol abuse does not exert an additive or
synergistic effect on suicide risk. Some observations have
suggested that the effect of psychiatric illness may out-
weigh contributions of substance abuse to suicidal risk.56

Additional factors that may be associated with substance
use disorders include deterioration of social and occupa-
tional functioning, general health, and nutrition—all of
which may also predispose to suicidal behavior even in
absence of major psychopathology.4

NEW RESEARCH FINDINGS

One way to examine relationships between substance
abuse and suicidal behavior is to consider the association
of specific substance use behaviors among persons already
identified as having a mood disorder. We are following
this strategy in a large population of affectively ill patients
in Sardinia, Italy, who are enrolled in studies of an interna-
tional consortium for mood disorders research.

Methods
The preliminary findings summarized here involve a

pooled sample of 504 subjects with bipolar or nonbipolar
major affective disorders meeting DSM-IV diagnostic cri-
teria, who were sufficiently ill as to require psychiatric
hospitalization at least once. These subjects were identi-
fied in 4 collaborating institutions within the Italian men-
tal health system. Included are patients at first admission
to a state psychiatric hospital between 1979 and 1996, in-
patients from a private psychiatric sanatorium admitted in
early 1998, and outpatients evaluated at a university clinic
or general hospital emergency room from 1997 to 1998.
Analyses of their suicidal behavior considered attempts
serious enough to require medical or surgical hospitaliza-
tion. In addition to considering demographic, diagnostic,
and other clinical factors, their substance use disorders
were scored for abuse of or dependence on 1 or more spe-
cific substances.

All data were gathered from detailed clinical records
available within the study’s mental health system. Demo-
graphic and clinical data were provided from each site,
based on consensus operational definitions of all data ele-
ments. Study findings were reviewed by a consensus panel
of clinical investigators with many years of experience in

mood disorder research to verify the apparent accuracy
and completeness of data for each subject entered into a
pooled database. The database was also passed through a
data-cleaning algorithm, including range checks on all
variables, and frequency distributions were constructed
for each measure. Independent (outcome) variables in-
cluded a binary measure of suicidality (attempt present or
absent) and a continuous rate measure of suicidal intensity
(attempts per years-at-risk).

Tables of bivariate associations of suicidality with
other variables were first assembled. The strength of asso-
ciations with suicide attempts was tested with contingency
tables (χ2, for categorical variables) or 1-way ANOVA (F,
for continuous variables). For continuous measures, distri-
bution normality and the presence of outliers was checked,
with data log-normalized for ANOVA comparisons as nec-
essary.

Multivariate analyses were carried out for the binary
outcome measure of suicidality. Independent variables
with at least moderate associations (p < .20) were selected
for entry into multivariate logistic regression models, with
suicidality as the outcome measure. For several indepen-
dent variables with more than 2 values (e.g., affective dis-
order diagnostic subtype), indicator variables were set up
for each category, with one designated as the comparison
category (based on its preliminary nonsignificant relation-
ship to suicidality), and omitted from the logistic regres-
sion modeling. Final multivariate logistic regression mod-
els included independent variables with p < .05. Model
strength was assessed with an overall model χ2 statistic
and by computing receiver-operator characteristic (ROC)
curves.57,58 Observations having possibly excessive influ-
ence on the multivariate models were identified by partial
residual plots. Closeness of fit of the multivariate models
was assessed by deciles-of-risk methods.57 Similar multi-
variate logistic models were developed for men and
women subjects separately. Data analyses were carried out
with Statview-5® (SAS Corp., Cary, N.C.) and Stata®

(Stata Corp., College Station, Tex.) programs.

Results
The reported sample consisted of 504 hospitalized

adult (current mean ± SD age = 41 ± 16 years) mood-
disorder patients (75% bipolar I or II); 53% were women.
At least 1 suicide attempt had occurred in 13% of the sub-
jects, and the rate of suicidal acts averaged 10/100 patient-
years (Table 1). These rates are lower than expected, but
probably reflect inclusion of patients evaluated at their
first-ever psychiatric hospitalization.

Substance use disorders were diagnosed in 28% of the
subjects: substance abuse was found in 26%, and depen-
dence in 2% (Table 2). The most frequent substance
abused was alcohol (in 15% of patients), followed by can-
nabis (4%) and heroin (3%). Polysubstance abuse was
found in 6% of patients, and no cases were identified as
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with few acts associated with mania (2.0%). Substance use
disorders increased the risk of suicidal behavior 2.2-fold
(21% vs. 10% risk in those with vs. without substance use
disorders). However, there was little difference in risk be-
tween those with substance abuse (21%) and dependence
(27%). The type of agent abused also mattered very little,
though polysubstance abuse tended to be associated with a
somewhat higher risk (28%) than other forms of drug use
(19%).

A measure of suicidal intensity was taken as the num-
ber of suicide attempts per years at risk. The overall rate
for all 504 subjects, at risk for a mean ± SD of 4.55 ± 8.03
years (a relatively short time due to inclusion of some
first-admission subjects), was 0.10 ± 0.34 attempts/year,
but among the 65 persons with any suicide attempts, the
rate was 7.8-times greater, at 0.79 ± 0.60 acts/year over
4.22 ± 7.26 years at risk. The rate was nonsignificantly
higher in men than women, but was more than twice as
high in persons under age 30 years than in older patients
(Table 4). The rate also differed as much as 3.6-fold be-
tween diagnostic types, ranking: bipolar II (0.29) > major
depression (0.15) > bipolar I (0.08 attempts/year). In addi-
tion, patients with a current mixed bipolar mood state or
acute depression, respectively, had 74- and 62-times

involving abuse of cocaine alone. Substance use disorders
were significantly more common among men than women
(46% vs. 12%), in younger persons under age 30 than in
older subjects (42% vs. 23%), and (32%) among bipolar
disorder patients (33% of bipolar I and 28% of bipolar II
patients) compared with nonbipolar depressives (16%;
χ2 = 12.6, p = .0004).

Suicide attempts occurred at similar rates in men (14%)
and women (12%), and were somewhat more common in
patients under age 30 than in older subjects (18% vs. 11%;
Table 3). Suicide attempts also were more common in type
II than type I bipolar disorder patients (28% vs. 10%), and
nonbipolar depressed patients had an intermediate risk
(19%). The great majority of suicidal acts were associated
with mixed mood states in bipolar I disorders (29%) or de-
pression in bipolar I or II or nonbipolar patients (20%),

Table 1. Characteristics of 504 Subjects With Mood Disorders
Characteristic Measure

Sex (%)
Women 53.4
Men 46.6

DSM-IV diagnostic type (%)
Bipolar disorders (I + II)a 75.0
Major depressive disorder 25.0

Onset age, mean ± SD y 36.3 ± 15.1
Current age, mean ± SD y 40.9 ± 16.1
Time at risk, mean ± SD y 4.55 ± 8.03
Suicidal (%) 12.9
Suicidal acts/100 patient-years, mean ± SD 10.2 ± 34.2
aOf the 378 patients with bipolar disorder, 6.6% were type II and
93.4% were type I, of whom 28.9% presented mainly (> 50% of
episodes) with mixed manic-depressive states.

Table 2. Rate of Substance Use Disorders in Patients With
Mood Disorders*

% With Substance
Factor N Use Disorder

Using any substance 142/504 28.2
Abusing 131/142 26.0
Dependent 11/142 2.2

Substance choice
Alcohol 74/504 14.7
Polysubstance 32/504 6.4
Cannabis 21/504 4.2
Heroin 15/504 3.0

Sexa

Men 109/235 46.4
Women 33/269 12.3

Age groupb

< 30 y 62/149 41.6
≥ 30 y 80/355 22.5

Affective diagnostic typec

Bipolar I (all cases) 115/353 32.6
Bipolar I (mainly mixed) 39/102 38.2
Bipolar I (not mixed) 76/251 30.3

Bipolar II 7/25 28.0
Major depressive 20/126 15.9

*Substance use was diagnosed in 142/504 subjects.
aχ2 = 72.1, df = 1, p < .0001.
bχ2 = 18.9, df = 1, p < .0001.
cχ2 = 15.1, df = 3, p < .002.

Table 3. Risk of Suicide Attempts and Clinical Features of
Patients With Mood Disorders*
Factor N % Suicidal

Sexa

Men 33/235 14.0
Women 32/269 11.9

Age groupb

< 30 y 26/149 17.5
≥ 30 y 39/355 11.0

Affective diagnostic typec

Bipolar I (all cases) 34/353 9.6
Bipolar I (mainly mixed) 16/102 15.7
Bipolar I (not mixed) 18/251 7.2

Bipolar II 7/25 28.0
Major depressive 24/126 19.1

Mood status at most recent attemptd

Mixed 28/96 29.2
Depressed 32/158 20.3
Manic 5/250 2.0

Substance use disordere

Present 30/142 21.1
Absent 35/362 9.7

Substance use typea

Abuse 27/131 20.6
Dependence 3/11 27.3

Substance usedf

Heroin 5/15 33.3
Polysubstance 9/32 28.1
Alcohol 14/74 18.9
Cannabis 2/21 9.5

*Among suicidal patients (N = 65), current mood ranked: depressed
(49.2%) ≥ mixed (43.1%) > manic (7.69%).
aχ2 ≤ 1.22, df = 1, NS.
bχ2 = 3.90, df = 1, p < .05.
cχ2 = 12.7, df with all bipolar I pooled = 2, p < . 002.
dχ2 = 56.7, df = 2, p < .0001.
eχ2 = 11.9, df = 1, p < .001.
fχ2 = 4.20, df = 3, NS.
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greater attempts/year than those who were manic at their
index assessment.

A multivariate logistic regression analysis57 of associa-
tions of substance use disorders and other factors with sui-
cidal behavior was also carried out, based on preliminary
univariate associations identified in the preceding analy-
ses (Tables 1–4). This analysis resulted in an explanatory
model that was highly significant overall (χ2 = 40.1,
p < .0001), and it indicated associations of being suicidal
with the following factors, in rank-order of their overall
significance: bipolar II disorder > major depressive
disorder > bipolar I disorder with mainly (> 50%) mixed
episodes > substance abuse ≥ age below 30 years (Table
5). This model also yielded a significant area under a
Bayesian ROC function (sensitivity vs. [1–specificity]) of
0.735.58 As the number of factors included in the model
was increased from 0 to 3 (pooling for depressive or mixed
mood state), the predicted likelihood of a suicide attempt
rose from 4.4% (0 factors) to 11.9% (1 factor), 22.5% (2
factors), and 47.8% (with any 3 factors, pooling diagnostic
groups into a single factor; Figure 1).

When similar models were considered for women and
men separately, the diagnosis of bipolar II disorder again
exerted the strongest influence (odds ratio [OR] = 9.19,
95% confidence interval [CI] = 1.70 to 49.7 in men;

OR = 6.69, CI = 1.57 to 28.5 in women). Younger age was
a more powerful factor in women (OR = 4.67, CI = 1.95 to
11.2) than in men (OR = 1.54, CI = 0.59 to 4.06). In con-
trast, the diagnosis of bipolar I disorder with mainly mixed
episodes was more strongly associated with suicidal be-
havior in men (OR = 4.71, CI = 1.44 to 15.4) than in
women (OR = 1.83, CI = 0.60 to 5.60). Finally, substance
abuse made a similar contribution to suicidal risk for each
sex as with the pooled data.

COMMENTS AND CONCLUSIONS

In the present Sardinian sample of 504 hospitalized
mood disorder patients, there was a significant association
of substance use disorders with suicide attempts, even
when corrected for other covariates. The findings support

Table 5. Multivariate Analysis of Factors Associated With
Suicide Attempts*

Odds z
Factor Ratio 95% CI Statistic p Value

Bipolar II disorder 8.33 (2.79 to 24.8) 3.80 < .0001
Major depressive

disorder 5.31 (2.53 to 11.1) 4.43 < .0001
Bipolar I/mainly

mixed episodes 3.34 (1.51 to 7.37) 2.98 .003
Substance use

disorder 2.68 (1.50 to 4.80) 3.32 .001
Age < 30 y 2.60 (1.38 to 4.90) 2.97 .003
*In the logistic regression model (df = 4) for all 504 subjects,
χ2 = 40.1, p < .0001, with a significant area under a Bayesian
receiver-operator characteristic (ROC) function (sensitivity vs.
[1–specificity]) of 0.735. As the number of factors included in the
model was increased from 0 to 3, prediction of likelihood of a suicide
attempt rose from 4.4% (0 factors), to 11.9% (1 factor), 22.5%
(2 factors), to 47.8% (with any 3 factors, pooling the diagnostic
variables as a single factor), as is illustrated in Figure 1.

Table 4. Suicidal Intensity for 504 Subjects
Attempts/Year

Factor Mean SD

Sexa

Men 0.125 0.372
Women 0.083 0.312

Age groupb

< 30 y 0.165 0.431
≥ 30 y 0.076 0.293

Affective diagnostic typec

Bipolar I (all cases) 0.084 0.301
Bipolar I (mainly mixed) 0.091 0.264
Bipolar I (not mixed) 0.063 0.284

Bipolar II 0.290 0.734
Major depressive 0.153 0.370

Current mood statusd

Mixed 0.219 0.398
Depressed 0.185 0.494
Manic 0.003 0.024

Substance use disordere

Present 0.166 0.414
Absent 0.077 0.306

Substance use typef

Abuse 0.170 0.423
Dependence 0.120 0.299

Substance usedg

Alcohol 0.113 0.300
Polysubstance 0.148 0.349
Other (heroin, cannabis) 0.148 0.349

aF ≤ 1.91, df = 1,502, NS.
bF = 7.25, df = 1,502; p = .007.
cF = 4.80, df with all bipolar I pooled = 2,446; p < .009.
dF = 22.5, df = 2,501; p < .0001.
eF = 6.93, df = 1,502; p < .009.
fF = 0.143,  df = 1,140; NS.
gF = 2.59,  df = 2,139; NS.

Figure 1. Ability of Factors Developed by Multivariate Logistic
Regression Modeling to Account for (or Predict)
Suicide-Attempting Behavior in 504 Patients With Mood
Disorders*

*This figure considers any of 3 factors shown in Table 5 (substance
abuse history, current age below 30 years, and diagnostic subtype with
diagnostic groups pooled into a single diagnostic factor).
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and extend impressions gained from the preceding review
of substance abuse and suicidal behavior. In the new clini-
cal sample, substance abuse was most commonly found in
bipolar I disorder patients, whereas the presence and an-
nual rate of suicide attempts were much higher in bipolar
II and nonbipolar depressive patients. Moreover, as ex-
pected, the mood state associated with suicide attempts
was much more commonly dysphoric-mixed or depressive
than manic. The annual rate of suicidal acts was increased
among affectively ill patients who also abused drugs or al-
cohol, as well as in young patients under 30 years of age.
These findings support the widely accepted conclusion
that both depressed mood and substance abuse are
strongly associated with suicidality. However, the 2-fold
greater suicidal risk in mood disorder patients with comor-
bid substance use disorders suggests additional risk relat-
ed to the presence of a substance use disorder. Finally, it
seems likely that substance abuse may limit or counteract
expected decreases in suicidal rates related to modern
treatments, for which evidence is emerging.15,33,34,59,60

Drug name: phencyclidine (Sernylan).

REFERENCES

  1. Mann JJ, Oquendo M, Underwood MD, et al. The neurobiology of suicide
risk: a review for the clinician. J Clin Psychiatry 1999;60(suppl 2):7–11

  2. Roy A, Nielsen D, Rylander G, et al. Genetics of suicide in depression.
J Clin Psychiatry 1999;60(suppl 2):12–17

  3. Angst J, Angst F, Stassen HH. Suicide risk in patients with major depres-
sive disorder. J Clin Psychiatry 1999;60(suppl 2):57–62

  4. Galanter M, Castaneda R. Self-destructive behavior in the substance abus-
ers. Psychiatr Clin North Am 1985;8:251–261

  5. Levy JC, Deykin EY. Suicidality, depression, and substance abuse in ado-
lescence. Am J Psychiatry 1989;146:1462–1467

  6. Runeson B. Psychoactive substance use disorder in youth suicide. Alcohol
1990;25:561–568

  7. Miller NS, Mahler JC, Gold MS. Suicide risk associated with drug and al-
cohol dependence. J Addict Dis 1991;10:49–61

  8. Faedda GL, Baldessarini RJ, Suppes T, et al. Pediatric-onset bipolar disor-
der: a neglected clinical and public health problem. Harv Rev Psychiatry
1995;3:171–195

  9. Harris EC, Barraclough B. Suicide as an outcome for mental disorders. Br J
Psychiatry 1997;170:205–228

10. Móscicki EK. Identification of suicide risk factors using epidemiological
studies. Psychiatr Clin North Am 1997;20:499–517

11. Anderson BA, Howard MO, Walker RD, et al. Characteristics of sub-
stance-abusing veterans attempting suicide: a national study. Psychol Rep
1995;77:1231–1242

12. Shaffer D, Gould MS, Fisher P, et al. Psychiatric diagnosis in child and ado-
lescent suicide. Arch Gen Psychiatry 1996;53:339–348

13. Fowler RC, Rich CL, Young D. San Diego study: substance abuse in young
cases. Arch Gen Psychiatry 1986;43:962–965

14. Crumley FE. Substance abuse and adolescent suicidal behavior. JAMA
1990;263:3051–3056

15. Angst J, Degonda M, Ernst C. The Zurich Study: suicide attempts in a
cohort from age 20 to 30. Eur Arch Psychiatry Clin Neurosci 1992;242:
135–141

16. Cullberg J, Wasserman D, Stefansson CG. Who commits suicide after sui-
cide attempt? an 8- to 10-year follow-up in a suburban catchment area.
Acta Psychiatr Scand 1988;77:598–603

17. Hawton K, Fagg J, Platt S, et al. Factors associated with suicide after para-
suicide in young people. BMJ 1993;306:1641–1644

18. Goodwin DW. Alcoholism and suicide: associated factors. In: Pattison EM,
Kaufman E, eds. The Encyclopedic Handbook of Alcoholism. New York,

NY: Gardner Press; 1982:655–662
19. Kessel N, Grossman G. Suicide in alcoholics. BMJ 1961;2:1671–1672
20. Beck AT, Weissman A, Kovacs M. Alcoholism, hopelessness, and suicidal

behavior. J Stud Alcohol 1976;37:66–77
21. Paffenbarger RS Jr, Lee IM, Leung R. Physical activity and personal char-

acteristics associated with depression and suicide in American college men.
Acta Psychiatr Scand 1994;89(suppl 377):16–22

22. Beratis S, Lekka NP, Gabriel J. Smoking among suicide attempters. Compr
Psychiatry 1997;38:74–79

23. Hemenway D, Solnick SJ, Colditz GA. Smoking and suicide among
nurses. Am J Public Health 1995;83:249–251

24. Dhossche D, Rubinstein J. Drug detection in a suburban psychiatric emer-
gency room. Ann Clin Psychiatry 1996;8:59–69

25. Petronis KR, Samuels JF, Móscicki EK, et al. An epidemiological investi-
gation of potential risk factors for suicide attempts. Soc Psychiatry
Psychiatr Epidemiol 1990;25:193–199

26. Burge V, Felts M, Chenier T, et al. Drug use, sexual activity, and suicidal
behavior in US high school students. J Sch Health 1995;65:222–227

27. Marzuk PM, Tardiff K, Leon AC, et al. Prevalence of cocaine use among
residents of New York City who committed suicide during a one-year peri-
od. Am J Psychiatry 1992;149:371–375

28. Rich JA, Singer DE. Cocaine-related symptoms in patients presenting to an
urban emergency department. Ann Emerg Med 1991;20:616–621

29. Little KY, McLaughlin DP, Zhang L, et al. Cocaine, ethanol, and genotype
effects on human midbrain serotonin transporter binding site and mRNA
levels. Am J Psychiatry 1998;155:207–213

30. Mann JJ, Arango A, Marzuk PM, et al. Evidence for the 5-HT hypothesis of
suicide: a review of postmortem studies. Br J Psychiatry 1989;155:7–14

31. Roy A. Genetic and biologic factors for suicide in depressive disorders.
Psychiatr Q 1993;64:345–358

32. Stoff DM, Mann JJ, eds. The neurobiology of suicide. Ann N Y Acad Sci
1997;836:1–11

33. Tondo L, Jamison KR, Baldessarini RJ. Effect of lithium on suicide risk in
bipolar disorder patients. Ann N Y Acad Sci 1997;836:339–351

34. Baldessarini RJ, Tondo L. Antisuicidal effect of lithium treatment in major
mood disorders. In: Jacobs D, ed. Harvard Medical School Guide to Sui-
cide Assessment and Intervention. San Francisco, Calif: Jossey-Bass;
1998:355–371

35. Mann JJ. The neurobiology of suicide. Nat Med 1998;4:25–30
36. Brown RA, Monti PM, Myers MG, et al. Depression among cocaine abus-

ers in treatment: relation to cocaine and alcohol use and treatment outcome.
Am J Psychiatry 1998;155:220–225

37. Vaillant GE. Twelve-year follow-up of New York narcotic addicts: relation
of treatment to outcome. Am J Psychiatry 1966;122:727–737

38. James IP. Suicide and mortality amongst heroin addicts in Britain. Br J Ad-
dict 1967;62:391–398

39. Kjelsberg E, Winther M, Dahl AA. Overdose deaths in young substance
abusers: accidents or hidden suicides? Acta Psychiatr Scand 1995;91:
236–242

40. Chiles JA, Strosahl K, Cowden L, et al. The 24 hours before hospitaliza-
tion: factors related to suicide attempting. Suicide Life Threat Behav 1986;
16:335–342

41. Slap GB, Vorters DF, Chaudhuri S, et al. Risk factors for attempted suicide
during adolescence. Pediatrics 1989;84:762–772

42. Baberg HT, Nelesen RA, Dimsdale JE. Amphetamine use: return of an old
scourge in a consultation psychiatric setting. Am J Psychiatry 1996;153:
789–793

43. Kalant H, Kalant OJ. Death in amphetamine users: causes and rates. Can
Med Assoc J 1975;112:299–304

44. Benson G, Holmberg MB. Drug-related mortality in young people. Acta
Psychiatr Scand 1984;70: 525–534

45. Schwartz RH. LSD: its rise, fall, and renewed popularity among high
school students. Pediatr Clin North Am 1995;42:403–413

46. Poklis A, Graham M, Maginn D, et al. Phencyclidine and violent deaths in
St. Louis, Missouri: a survey of medical examiners’ cases from 1977
through 1986. Am J Drug Alcohol Abuse 1990;16:265–275

47. Simonds JF, Kashani J. Phencyclidine use in delinquent males committed
to a training school. Adolescence 1979;14:721–725

48. Goodwin FK, Jamison KR. Manic-Depressive Illness. New York, NY: Ox-
ford University Press; 1990

49. Robins E, Murphy G, Wilkinson RT. Some clinical considerations in the
prevention of suicide based on a study of 134 successful suicides. Am J
Public Health 1954;49:888–899



© Copyright 2000 Physicians Postgraduate Press, Inc.

One personal copy may be printed

69J Clin Psychiatry 1999;60 (suppl 2)

Suicide in Affective Disorders With Comorbid Substance Use

50. Harlow LL, Newcomb MD, Bentler PM. Depression, self-derogation, sub-
stance abuse, and suicide ideation: lack of purpose in life as a mediational
factor. J Clin Psychol 1986;42:5–21

51. Lonnqvist JK, Henriksson MM, Isometsa ET, et al. Mental disorders and
suicide prevention. Psychiatry Clin Neurosci 1995;49(suppl 1):111–116

52. Garfinkel BD, Froese A, Hood J. Suicide attempts in children and adoles-
cents. Am J Psychiatry 1982;139:1257–1261

53. Wender PH, Kety SS, Rosenthal D, et al. Psychiatric disorders in the bio-
logical and adoptive families of adopted individuals with affective disor-
ders. Arch Gen Psychiatry 1986;43:923–929

54. Brent DA, Perper JA, Moritz G, et al. Familial risk factors for adolescent
suicide: a case control study. Acta Psychiatr Scand 1994;89:52–58

55. Murphy GE, Armstrong JW, Hermele SL. Suicide and alcoholism: interper-
sonal loss confirmed as a predictor. Arch Gen Psychiatry 1979;36:65–69

56. Fontana A, Rosenheck R. Attempted suicide among Vietnam veterans: a
model of etiology in a community sample. Am J Psychiatry 1995;152:
102–109

57. Hosmer DW, Lameshow S. Applied Logistic Regression. New York, NY:
John Wiley & Sons; 1989

58. Hanley JA, McNeil BJ. A method of comparing the areas under receiver-
operating characteristic curves derived from the same cases. Radiology
1983;148:839–843

59. Isacsson G, Holmgren P, Druid H, et al. The utilization of antidepressants: a
key issue in the prevention of suicide: an analysis of 5281 suicides in Swe-
den during the period 1992–1994. Acta Psychiatr Scand 1997;96:94–100

60. Tondo L, Baldessarini RJ, Floris G, et al. Lithium treatment and risk of
suicidal behavior in bipolar disorder patients. J Clin Psychiatry 1998;59:
405–414


	Table of Contents

