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With almost 1 million deaths worldwide every
year and a rate increase of 60% over the past
45 years, suicide is clearly a major public
health problem.1 Although the US Surgeon
General has prioritized suicide prevention,2

suicidal behavior has not significantly decreased
in the United States.3 Suicide attempts are strong
risk factors for eventual suicide completion4–6;
therefore, understanding and modifying risk
factors for suicide attempts remain a promising
approach to reducing suicide rates.

Unfortunately, our understanding of the
risk factors for suicide attempts is plagued
by poor specificity. Vigorous study efforts
have identified multiple risk factors, in-
cluding several sociodemographic factors
and mental disorders.3,7–10 However, signifi-
cant associations between candidate risk factors
and suicide attempts are tempered by low
positive predictive values.11 The population-
attributable fraction (PAF; also known as the
population-attributable risk) has emerged as
a promising statistical tool to better quantify the
effect of risk factors on a given outcome at the
population level. The PAF describes the reduc-
tion in incidence of a particular outcome if the
entire population was not exposed to the exam-
ined risk factor.12

The PAF has been underused in the study of
suicide risk factors.13,14 A recent review of the
PAF in suicide research15 showed that existing
studies examining the PAFs of risk factors for
suicide attempts have focused primarily on de-
pression and mood disorders, with PAFs ranging
from 28% to 74%.14,16–21 A small number of
studies have investigated the PAFs of substance
use disorders and anxiety disorders for suicide
attempts, also with mixed findings.14,18,22 Other
findings suggest that the risk of suicide attempts
attributable to mental disorders is largely
explained by the association between mental

disorders and suicidal ideation.9 A major limita-
tion in the literature is that relatively few mental
disorders have been examined by using PAFs for
suicide attempts. Despite substantial evidence for
the causative role of personality disorders in
suicidal behavior,23–25 the PAF of personality
disorders has been examined in only 1 study to
date, and that study was unable to examine the
effects of individual personality disorders.18

Borderline personality disorder is a strong risk
factor for suicide attempts,25 yet the PAF of
borderline personality disorder for suicide at-
tempts is unknown. Posttraumatic stress disorder
(PTSD) is another disorder associated with sui-
cide attempts,26,27 yet the proportion of suicide
attempts attributable to PTSD has not been
examined. Furthermore, many previous studies
included limited adjustment for confounding
factors. Even though several mental disorders

have been labeled as risk factors for suicidal
behavior,7 many studies using the PAF do
not adjust for mental disorders other than the
disorder of interest. The PAF is based on the
assumption that the examined risk factor is
causally related to the outcome,12 and given
the high rates of comorbidity of mental disor-
ders,28 multivariate models examining a com-
prehensive range of mental disorders are needed
to provide a more realistic assessment of the PAF
for a specific mental illness.

Our primary objective was to examine the
proportion of suicide attempts attributable
to specific mental disorders. To address the
limitations of the existing literature, we used
the National Epidemiologic Survey on Alco-
hol and Related Conditions (NESARC),29

wave 2, as the data set. This data set features
a very large sample size (N=34653), includes
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a comprehensive assessment of Axis I disorders
and all 10 Axis II personality disorders, and is
representative of the US population. On the basis
of existing literature showing high PAF values for
major depressive disorder and other mood
disorders, we hypothesized that whereas several
mental disorders would be independently asso-
ciated with suicide attempts, major depressive
disorder and other mood disorders would ac-
count for the highest proportion of suicide
attempts.16,21 We further hypothesized that anx-
iety and substance use disorders would have
lower PAF values for suicide attempts, on the
basis of previous studies that often showed lower
PAF values.14,18,22 The limited literature on the
PAFs of personality disorders for suicide at-
tempts suggested that we would find low PAF
values; however, because of its consistently
demonstrated association with suicide attempts,
we anticipated that borderline personality disor-
der would have a relatively high PAF value.

METHODS

We used data from the NESARC, which
was designed by the National Institute on
Alcohol Abuse and Alcoholism.30,31 This sur-
vey is a large, nationally representative data
set that sampled the noninstitutionalized adult
US population. The NESARC featured 2
waves of assessment: wave 1 (2001–2002)
and wave 2 (2004–2005). Of the 43093
individuals assessed in wave 1, a total of
34653 were reassessed at wave 2. The wave
2 sample was the primary data source for this
study. All variables used in the study came
from the wave 2 assessment, with the excep-
tion of certain personality disorders that were
assessed only at wave 1 (see the ‘‘Measures’’
section). Trained lay interviewers adminis-
tered both waves of the NESARC survey via
in-person interviews. Only those respondents
who completed both waves of the survey were
included in the final sample, yielding an
overall response rate for both waves of
70.2%. Before data collection, each respondent
was informed of the nature of the survey and its
potential uses, was assured of confidentiality,
and was told that participation was voluntary.
The US Census Bureau and the US Office of
Management and Budget reviewed and ap-
proved the ethics protocol. Statistical weights
were used to ensure representativeness of the

sample. Detailed information about the
NESARC sampling frame has been presented
elsewhere.31–33

Measures

Eight sociodemographic variables were
assessed in both waves of the NESARC survey:
income, race/ethnicity, education level, marital
status, age, gender, region, and urban status
(urbanicity). Income was divided into 4 cate-
gories ($0–$19999, $20000–$34999,
$35000–$59999, and ‡$60000), as were
age (20–29, 30–44, 45–64, and ‡65 years)
and region (Northeast, Midwest, South, and
West). Racial/ethnic identity was divided into
5 categories: White, Black, American Indian or
Alaskan, Asian or Hawaiian, and Hispanic.
Marital status was defined as 1 of the following
3: married or cohabitating; divorced, sepa-
rated, or widowed; or never married. Educa-
tion was similarly trichotomized into less than
high school, high school only, and some college
or higher.

Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV ) diagnoses
were made by using the Alcohol Use Disor-
ders and Associated Disabilities Interview
Schedule IV (AUDADIS-IV).34 The reliability
and validity of this instrument range from good
to excellent and have been examined in detail
elsewhere.30,33,35 For our study, we included
lifetime mental disorder diagnoses including
mood disorders (major depressive disorder, dys-
thymic disorder, and bipolar I and bipolar II
disorders), anxiety disorders (panic disorder,
social phobia, specific phobia, PTSD, and gener-
alized anxiety disorder), and substance use dis-
orders (alcohol abuse and dependence, drug
abuse and dependence, and nicotine depen-
dence). Psychotic disorders were assessed with
the following question: ‘‘Did a doctor or other
health professional ever diagnose you with
schizophrenia or psychotic illness or episode?’’
Positive responses were assigned a diagnosis of
schizophrenia or psychotic illness or episode.
Studies have found this self-report method to
yield prevalence rates similar to what is expected
in North America and therefore appropriate
for use.36,37 We also assessed all 10 Axis II
personality disorders. Seven of the personality
disorders were diagnosed at Wave 1 (avoidant,
antisocial, dependent, obsessive-compulsive,
paranoid, schizoid, and histrionic) and the

remaining 3 (schizotypal, borderline, and narcis-
sistic) were assessed at wave 2. All Axis I
disorders were assessed at both waves with the
exception of PTSD, which was assessed only
at wave 2. Diagnoses were categorical, meaning
that to receive a diagnosis, participants had to
endorse the minimum number of symptoms
required by the DSM-IV.

Past-year physical disability was assessed
with the following item: ‘‘During the last 12
months, did you have a serious PERMANENT
physical disability? Do not include serious
TEMPORARY physical disabilities.’’ Seventeen
medical conditions were also assessed in the
NESARC survey. These included conditions
such as high cholesterol, diabetes, liver disease,
and AIDS. On the basis of previous research,
we computed a summary comorbidity variable
by assigning a specific weight to each condition
(e.g., ‘‘6’’ for AIDS, ‘‘1’’ for high cholesterol).
We then summed the weight scores of all
conditions38,39 to give a single score that was
used as a continuous variable.

All wave 2 participants were asked about
previous suicide attempts with the following
question: ‘‘In your entire life did you ever
attempt suicide?’’ Responses were coded as
either ‘‘yes’’ or ‘‘no.’’

Statistical Analyses

We applied appropriate statistical weights to
ensure representativeness of the NESARC data.
Because of the complex sampling design of
the NESARC, we performed all analyses with
SUDAAN’s Taylor Series Linearization pro-
cess.40 We used cross-tabulation and logistic
regression analyses to determine prevalence
rates and odds ratios (ORs) of suicide at-
tempts within the 8 sociodemographic vari-
ables described above. Next, we calculated
prevalence rates, adjusted ORs (AORs), and
PAFs for suicide attempts among individual
Axis I and II disorders captured by the
AUDADIS-IV. All examined mental disorders
were entered simultaneously into a multivar-
iate regression model that generated AORs
describing the odds of suicide attempt for
each mental disorder. The proportion of
suicide attempts that could be attributed to
a particular mental disorder, compared with
the absence of this disorder, was determined
by using PAFs. In accordance with com-
parable population health and biostatistics
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research,12,41 PAFs were calculated by using the
following equation:

ð1Þ PAF ¼ p AOR-1ð Þ
p AOR-1ð Þ1 1

where p is the proportion of individuals in the
entire population diagnosed with the particular
mental disorder in question and AOR is the
previously calculated adjusted odds of suicide
attempts within the given mental disorder
category. AORs were calculated by using sui-
cide attempts as the dependent variable,
whereas all mental disorders (independent
variables) and covariates (sociodemographic
and physical disease and disability variables)
were entered simultaneously into the model.
The same analytic procedure was used to
calculate prevalence rates, AORs, and PAFs for
suicide attempts among 5 mental disorder
aggregate variables: any substance use disor-
der, any anxiety disorder, any mood disorder,
any psychotic disorder, and any personality
disorder. Each aggregate variable contained all
individuals who met the criteria for any of the
individual disorders within that mental disor-
der category. Interaction terms were tested for
significance where possible and added to the
model if the terms significantly improved the
model fit. Hosmer–Lemeshow goodness-of-fit
tests were performed for the final analytic
models.

RESULTS

The associations between suicide attempts
and the sociodemographic variables that we
examined in the study are shown in Table 1.
Compared with men, women were more likely
to have made a suicide attempt (OR=1.69;
95% CI=1.47, 1.94). People older than 65
years were less likely to have attempted suicide
than were younger adults (OR=0.22; 95%
CI=0.15, 0.30). Suicide attempts were associ-
ated with marital breakup, either by separation,
divorce, or death of a spouse (OR=1.67; 95%
CI=1.41, 1.97). Differences were observed
among the various racial/ethnic groups. Com-
pared with Whites, Blacks and people of
Hispanic descent were less likely to have made
a suicide attempt (OR=0.67; 95% CI=0.54,
0.83, and OR=0.74; 95% CI=0.60, 0.91,
respectively), whereas American Indians and

Alaskan Natives were more likely to have
attempted suicide (OR=1.56; 95% CI=1.12,
2.18). Compared with other income brackets,

poverty (defined as having a household income
<$20000) was more often associated with
suicide attempts. No relationship was observed

TABLE 1—Sociodemographic Correlates of Suicide Attempts: National Epidemiologic

Survey on Alcohol and Related Conditions, Wave 2, 2004–2005

Suicide Attempta Prevalence of Suicide

Attempt by

Sociodemographic

Characteristic, %

Sociodemographic

Characteristic

No

(n = 33 167),

No. (%)b

Yes

(n = 1265),

No. (%)b OR (95% CI)

Gender

Male (Ref) 14 110 (48.5) 363 (32.3) 1.00 2.3

Female 19 057 (51.5) 902 (67.7) 1.69*** (1.47, 1.94) 4.4

Age, y

20–29 (Ref) 4659 (16.1) 236 (21.1) 1.00 4.4

30–44 10 061 (29.4) 473 (39.0) 1.19 (0.97, 1.46) 4.5

45–64 11 407 (34.6) 488 (35.3) 0.83 (0.67, 1.04) 3.5

‡ 65 7040 (19.8) 68 (4.5) 0.22*** (0.15, 0.30) 0.8

Ethnicity

White (Ref) 19 295 (71.0) 750 (71.9) 1.00 3.5

Black 6337 (11.1) 214 (10.1) 0.67*** (0.54, 0.83) 3.1

American Indian or

Alaskan Native

524 (2.1) 47 (4.16) 1.56** (1.12, 2.18) 6.5

Asian or Hawaiian 920 (4.3) 27 (2.6) 0.95 (0.56, 1.62) 2.1

Hispanic 6091 (11.6) 227 (11.2) 0.74** (0.60, 0.91) 3.3

Marital status

Married (Ref) 18 242 (64.3) 524 (51.4) 1.00 2.7

Widowed, separated,

or divorced

8629 (18.5) 446 (27.9) 1.67*** (1.41, 1.97) 5.0

Never married 6296 (17.2) 295 (20.7) 1.09 (0.87, 1.37) 4.1

Region

Northwest (Ref) 5822 (17.8) 235 (18.4) 1.00 3.5

Midwest 6285 (18.5) 245 (18.3) 0.93 (0.73, 1.18) 3.4

South 12 598 (38.4) 472 (37.7) 1.01 (0.83, 1.25) 3.3

West 8462 (25.3) 313 (25.6) 0.96 (0.77, 1.20) 3.4

Income

$0–$19 999 (Ref) 7486 (18.0) 471 (31.1) 1.00 5.7

$20 000–$34 999 6583 (18.5) 252 (19.7) 0.61*** (0.49, 0.74) 3.6

$35 000–$59 999 8120 (25.2) 279 (23.5) 0.49*** (0.40, 0.62) 3.2

‡ $60 000 10 978 (38.3) 263 (25.7) 0.36*** (0.28, 0.46) 2.3

Education level

Less than high

school (Ref)

5233 (13.9) 231 (16.0) 1.00 3.9

High school 9054 (27.5) 331 (24.9) 0.82 (0.66, 1.03) 3.1

Some college or more 18 880 (58.6) 703 (59.0) 0.90 (0.73, 1.12) 3.4

Urbanicity

Urban (Ref) 11 028 (32.7) 434 (34.7) 1.00 3.6

Rural 22 139 (67.3) 831 (65.3) 0.97 (0.84, 1.12) 3.3

Note. CI = confidence interval; OR = odds ratio.
aThe reference group was individuals without suicide attempts.
bNumbers are unweighted values; percentages are weighted values.
*P < .05; **P < .01; ***P < .001.
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between level of education and history of
suicide attempt.

The associations between mental disorders
and suicide attempts are presented in Table 2.
Of the substance use disorders examined,

alcohol dependence, drug abuse, and nicotine
dependence were all associated with having
made a suicide attempt in the past (AOR=1.34;
95% CI=1.04, 1.73; AOR=1.43; 95%
CI=1.10, 1.86; and AOR=1.42; 95% CI=1.16,

1.73, respectively). PTSD (AOR=1.65; 95%
CI=1.32, 2.07) was the only anxiety disorder
independently associated with suicide attempts
in the multivariate model. Dysthymic disorder,
bipolar I disorder, and major depressive dis-
order were all associated with suicide attempts,
with the latter having the strongest association
(AOR=2.58; 95% CI=2.10, 3.17). Schizo-
phrenia or psychotic illness or episode was
significantly associated with a lifetime history
of suicide attempt (AOR=1.82; 95% CI=1.34,
2.46). Several personality disorders were as-
sociated with suicide attempts including schiz-
otypal, borderline, antisocial, avoidant, and
dependent personality disorders. The strongest
relationship was observed with borderline
personality disorder (AOR=4.45; 95%
CI=3.42, 5.80). People with narcissistic per-
sonality disorder were significantly less likely to
have made a suicide attempt compared to
people without narcissistic personality disorder
(AOR=0.58; 95% CI=0.43, 0.80).

The PAFs for each mental disorder for
suicide attempts are also shown in Table 2. The
highest proportion of suicide attempts was
attributable to major depressive disorder,
which independently accounted for more than
one quarter of all suicide attempts in the
sample (PAF=26.6%; 95% CI=20.1, 33.2).
Nearly 20% of suicide attempts were attribut-
able to borderline personality disorder
(PAF=18.1%; 95% CI=13.4, 23.5). The dis-
orders that accounted for the next highest
proportions of suicide attempts were nicotine
dependence (PAF=8.4%; 95% CI=3.4, 13.7)
and PTSD (PAF=6.3%; 95% CI=3.2, 10.0).
The remaining 21 disorders had lower PAF
values; all were less than 5%.

Model fit indexes revealed the model to be
a poor fit (c2=20.85; P<.01). Therefore, con-
sideration was given to the inclusion of possible
interactions between correlates. However, the
addition of interaction terms to the model was
not feasible given the very high number of
possible interactions and the size of the current
model.

The percentage of suicide attempts attribut-
able to mental disorder categories is shown in
Table 3. In the multivariate model, both the
highest odds and highest proportion of suicide
attempts were attributable to mood disorders.
Mood disorders accounted for almost 40%
of all suicide attempts (PAF=36.6%; 95%

TABLE 2—Population-Attributable Fractions of DSM-IV Mental Disorders for Suicide

Attempts: National Epidemiologic Survey on Alcohol and Related Conditions,

Wave 2, 2004–2005

Suicide Attempta

Lifetime DSM-IV Diagnosis

No (n = 33167),

No. (%)b
Yes (n = 1265),

No. (%)b AORc (95% CI) PAF (95% CI)

Substance use disorders

Alcohol abuse 6126 (18.5) 229 (18.1) 1.27 (0.97, 1.67) 4.7 (–0.6, 11.0)

Alcohol dependence 4441 (13.4) 456 (36.0) 1.34* (1.04, 1.73) 4.6 (0.6, 9.4)

Drug abuse 2556 (7.7) 223 (17.6) 1.43** (1.10, 1.86) 3.4 (0.8, 6.5)

Drug dependence 905 (2.7) 207 (16.4) 1.38 (0.99, 1.91) 1.2 (0.0, 2.8)

Nicotine dependence 6913 (20.8) 611 (48.3) 1.42*** (1.16, 1.73) 8.4 (3.4, 13.7)

Anxiety disorders

Panic disorder 2290 (6.9) 384 (30.6) 1.16 (0.91, 1.48) 1.2 (–0.7, 3.6)

Posttraumatic stress disorder 3093 (8.47) 525 (39.6) 1.65*** (1.32, 2.07) 6.3 (3.2, 10.0)

Social phobia 2096 (6.3) 337 (27.1) 1.10 (0.85, 1.44) 0.7 (–1.1, 3.0)

Specific phobia 5015 (14.4) 450 (37.3) 1.03 (0.81, 1.30) 0.5 (–3.1, 4.5)

Generalized anxiety disorder 2316 (6.8) 399 (31.1) 1.01 (0.81, 1.26) 0.1 (–1.5, 2.0)

Mood disorders

Major depressive disorder 7011 (20.3) 881 (68.9) 2.58*** (2.10, 3.17) 26.6 (20.1, 33.2)

Dysthymic disorder 1556 (4.3) 366 (26.7) 1.53*** (1.20, 1.95) 2.9 (1.1, 5.1)

Bipolar I disorder 1472 (4.4) 369 (29.1) 1.31* (1.01, 1.71) 1.6 (0.1, 3.6)

Bipolar II disorder 632 (1.7) 114 (9.1) 1.14 (0.79, 1.63) 0.3 (–0.5, 1.4)

Psychotic disorders

Schizophrenia or psychotic

illness or episode

1001 (2.7) 198 (15.1) 1.82*** (1.34, 2.46) 2.5 (1.0, 4.3)

Personality disorders

Borderline 1660 (4.6) 562 (43.7) 4.45*** (3.42, 5.80) 18.1 (13.4, 23.5)

Schizotypal 1220 (3.3) 307 (23.0) 1.33 (0.97, 1.81) 1.4 (–0.1, 3.4)

Narcissistic 2208 (5.9) 237 (16.3) 0.58*** (0.43, 0.80) –3.1 (–4.2, –1.4)

Avoidant 634 (1.9) 181 (15.0) 1.57* (1.09, 2.27) 1.3 (0.2, 3.0)

Antisocial 959 (3.2) 189 (15.8) 1.94*** (1.37, 2.75) 3.0 (1.2, 5.5)

Dependent 92 (0.2) 52 (5.0) 2.02 (0.98, 4.16) 0.4 (0.0, 1.2)

Obsessive-compulsive 2483 (7.6) 258 (21.5) 1.08 (0.83, 1.40) 0.6 (–1.4, 3.1)

Paranoid 1412 (3.8) 266 (19.1) 0.84 (0.62, 1.15) –0.8 (–1.9, 0.7)

Schizoid 976 (2.7) 163 (12.8) 0.91 (0.63, 1.31) –0.3 (–1.2, 1.0)

Histrionic 550 (1.58) 95 (7.9) 0.95 (0.64, 1.41) –0.1 (–0.7, 0.8)

Note. AOR = adjusted odds ratio; CI = confidence interval; DSM-IV = Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition; PAF = population-attributable fraction.
aThe reference group was individuals without suicide attempts.
bNumbers are unweighted values; percentages are weighted values.
cSimultaneously adjusted for significant sociodemographic variables (gender, age, race/ethnicity, marital status, region,
income, education level, and urbanicity), permanent physical disability, physical disease, and all mental disorders in the
model.
*P < .05; **P < .01; ***P < .001.
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CI=31.0, 42.4). Having a personality disorder
was associated with 3-fold higher odds of
a lifetime suicide attempt and accounted for
almost one third of suicide attempts. Similar
results were observed with substance use
disorders. Despite exhibiting almost 3-fold in-
creased odds of suicide attempt, psychotic
disorders had a PAF value of 4.9% (95%
CI=3.2, 7.1). Like all the other diagnostic
categories examined, anxiety disorders were
independently associated with suicide attempts,
but showed the lowest odds for suicide at-
tempts (AOR=1.51; 95% CI=1.27, 1.80) and
had a lower PAF value than did most other
categories (PAF=11.5%; 95% CI=6.4, 16.9).
The Hosmer–Lemeshow test determined the
final model presented in Table 3 to be a good
fit (c2=3.47; P>.05). The addition of signifi-
cant interaction terms did not improve the
model fit.

DISCUSSION

Our findings need to be considered in the
context of the limitations of the PAF as a sta-
tistical method. PAF values are based on the
assumption that the risk factors examined have
a causal connection to the outcome of inter-
est.12,41 The design of this study was cross-
sectional, however; therefore, we could not make
causal inferences between suicide attempts and
the psychiatric disorders examined. The

variables used in this analysis were lifetime
disorders and thus may not have been tempo-
rally related to suicide attempts. It is possible that
a person attempted suicide early in life for other
unmeasured reasons and subsequently devel-
oped an Axis I or Axis II disorder. It is also
possible that the relationship between mental
disorders and suicide attempts is explained by
noncausal common factors, such as environ-
mental or genetic factors. Thus, although our
study cannot be used to infer causality, the
disorders in our analyses have been established
as risk factors for suicide attempts in several
previous studies.7–9,16,25 Cross-sectional studies
have been identified as a data source for which
PAFs can be applied,42 and indeed the majority
of studies examining the PAF of mental disorders
for suicide attempts have been of cross-sectional
design.15 However, we must recognize this im-
portant limitation when interpreting the results of
our study and recognize that these preliminary
findings require replication in longitudinal stud-
ies.

Another limitation relating to PAF analyses
is the assumption of a decrease in risk to the
population after the removal of exposure to
the identified risk factor.15 PAFs are of greater
utility when the potential risk factors are
modifiable, and in the case of this study, if
decreased exposure to mental disorders
resulted in a reduced risk of suicide attempt.
Evidence has shown that treatment of mental

illness is associated with diminished rates of
suicide attempts,43–45 which suggests that re-
ducing exposure to mental disorders through
treatment reduces the risk of suicide attempt.
Nevertheless, the PAF values of our study
represent estimations not testable presently.

Bearing these limitations in mind, our study
had several notable findings. To our knowl-
edge, ours is the first study to examine the PAFs
of both Axis I and Axis II mental disorders
for suicide attempts in a nationally representa-
tive sample. This study also used multivariate
modeling that adjusted for the effects of all
25 disorders examined, thereby accounting for
comorbidity and providing an improved esti-
mate of the independent PAFs of mental
disorders for suicide attempts. The main find-
ing was the high PAF values observed with
a select few disorders, specifically, major de-
pressive disorder, borderline personality dis-
order, nicotine dependence, and PTSD. This
finding emphasizes the importance of those
4 illnesses as risk factors for suicide attempts.
Furthermore, this study extends our knowl-
edge of suicide attempts by illustrating the
importance of both PAFs and ORs as methods
of examining candidate risk factors.

Our finding that nicotine dependence in-
dependently accounted for a high proportion of
suicide attempts is intriguing. Smoking has
received very little attention in the literature of
suicide attempt risk factors and, to our knowl-
edge, smoking has never been examined by
using PAFs. Recent studies have revealed
mixed results regarding the relationship be-
tween smoking and suicide attempts, with some
studies finding a positive association46,47 and
others showing no relationship once confound-
ing factors were adjusted for.22,48,49 We found
that nicotine dependence was independently
associated with suicide attempts among the
general population. The nicotine dependence
PAF of 8.4% has considerable public health
implications. Smoking is already established as
the leading cause of preventable death in the
United States50 and was estimated to be re-
sponsible for 4.83 million premature deaths
worldwide in 2000.51 With increasing evidence
of smoking as a risk factor for suicidal behav-
ior,46,47 the effects of smoking are of further
concern. The lifetime prevalence of suicide
attempts in the United States in the NESARC
wave 2 sample was 3.4% and in the National

TABLE 3—Population-Attributable Fractions of Mental Disorder Categories for Suicide

Attempts: National Epidemiologic Survey on Alcohol and Related Conditions,

Wave 2, 2004–2005

Suicide Attempta

Lifetime DSM-IV Diagnosis

No (n = 33 167),

No. (%)b
Yes (n = 1265),

No. (%)b AORc (95% CI) PAF (95% CI)

Any substance use disorder 13 028 (39.3) 880 (69.6) 2.10*** (1.75, 2.51) 31.8 (24.1, 39.0)

Any anxiety disorder 9680 (28.1) 903 (70.7) 1.51*** (1.27, 1.80) 11.5 (6.4, 16.9)

Any mood disorder 7756 (22.4) 941 (73.7) 3.40*** (2.86, 4.05) 36.6 (31.0, 42.4)

Any psychotic disorder 1001 (2.7) 198 (15.1) 2.67*** (2.07, 3.46) 4.9 (3.2, 7.1)

Any personality disorder 6612 (19.2) 829 (65.2) 3.09*** (2.61, 3.67) 30.2 (25.0, 35.6)

Note. AOR = adjusted odds ratio; CI = confidence interval; DSM-IV = Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition; PAF = population-attributable fraction.
aThe reference group was individuals without suicide attempts.
bNumbers are unweighted values; percentages are weighted values.
cSimultaneously adjusted for sociodemographic variables (gender, age, race/ethnicity, marital status, region, income,
education level, and urbanicity), permanent physical disability, physical disease, and all mental disorder categories in the
model.
***P < .001.
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Comorbidity Survey was 4.6%.8 With a current
estimated US population of more than 308
million,52 approximately10 to14 million persons
in the United States will attempt suicide over
the course of their lifetimes. Bearing in mind
the limitations of PAFs, our results suggest
that in the absence of nicotine dependence
among the population, 1 million fewer Amer-
icans would attempt suicide. These findings
need to be interpreted cautiously, however,
because the observed relationship between
nicotine dependence and suicide attempts was
a cross-sectional correlation not based on
a confirmed causal relationship and conflicts
with findings in some of the existing literature.

The high proportion of suicide attempts
associated with PTSD also deserves particular
attention. Significant controversy has arisen
regarding anxiety disorders as risk factors for
suicide attempts, with considerable focus on
the role of panic disorder.53,54 More recent
reports have consistently demonstrated a rela-
tionship between anxiety disorders and suicide
attempts.9,11,22,26,55,56 Studies examining indi-
vidual anxiety disorders have often identified
independent associations between suicide at-
tempts and PTSD.10,26,56 The results from our
study are consistent with those previous find-
ings and further emphasize the relationship
between PTSD and suicidal behavior. The
PAF results from this study suggest that a high
percentage of suicide attempts are attributable
to PTSD.

Borderline personality disorder was also
strongly associated with suicide attempts in the
multivariate model and had a PAF of18.1%. To
our knowledge, ours is the first study to
examine the PAF of borderline personality
disorder for suicide attempts. Borderline per-
sonality disorder has a well-established associ-
ation with suicide attempts in the psychiatric
literature,23 with most studies focusing on clin-
ical populations. Our study extends previous
knowledge to include the general population.
Our findings show that 25% of persons with
borderline personality disorder will attempt sui-
cide at some point in their lives, and that the
disorder is associated with almost 5-fold in-
creased odds of suicide attempt. This strong
association and high attributable fraction of
suicide attempts among the general population
underscores the importance of treatment efforts
for borderline personality disorder, not only at

the level of the individual but also from a public
health policy perspective.

Interesting findings came from the analysis
examining disorders grouped by category.
Among the cohort of individuals who had
attempted suicide at some point in their lives,
there was an almost equal prevalence of sub-
stance use, anxiety, mood, and personality
disorders (ranging from 65.2%–73.7%). The
multivariate regression, however, demon-
strated different strengths of association across
the aggregate diagnostic categories. The pres-
ence of a mood disorder had the highest odds
of a suicide attempt, significantly higher than
the odds posed by an anxiety or substance use
disorder. The PAF results suggested that if
mood disorders were eliminated from the
population, people attempting suicide would
decrease by almost 40%. This finding is con-
sistent with findings in other studies that
examined the population-attributable risk for
affective disorders.14,18 Together, these studies
underscore the relationship between mood dis-
orders and suicidal behavior. Although person-
ality disorders have a significantly greater asso-
ciation with suicide attempts compared with
substance use disorders, the 2 groups account
for a similar proportion of suicide attempts
among the general population. The existing
literature on the population-attributable risk
of substance use disorders for suicide at-
tempts has generally reported much lower
values, in the range of 7.7% to15.4%.14,18 The
higher PAF in our study is likely a result of the
inclusion of nicotine dependence as a substance
use disorder. A study using the National
Comorbidity Survey reported much higher
PAF rates for substance use disorders, with
values of approximately 30% for women and
52.9% to 61.4% for men, depending on the
seriousness of the suicide attempt.57 Anxiety
disorders maintained an independent association
with suicide attempts even after control for
confounding factors; however, anxiety disorders
had a lower PAF than did all other diagnostic
categories, with the exception of psychotic dis-
orders. Previous studies have had discrepant
findings regarding the PAF of anxiety disorders
for suicide attempts, with some PAF values as
low as 7%22 and others as high as 37%.14 Such
inconsistent findings indicate a need for further
investigation into the role of anxiety disorders
in suicide attempts.

Other limitations of our study need to be
recognized. One limitation relates to the
accuracy of diagnoses. The diagnoses by
trained lay interviewers may differ from the
diagnoses by clinicians. The established re-
liability and validity of NESARC diagnoses
address this limitation to some extent. Limi-
tations also exist regarding the assessment of
suicide attempts. We were unable to examine
the severity of suicide attempts. When com-
pared with people who choose less lethal
means, more lethal suicide attempts may
characterize people who are closer in profile
to suicide completers.58,59 We were also un-
able to examine the PAF of completed suicide
because this was not examined in the NESARC
survey. One study examining the PAF of mental
disorders for completed suicide by use of re-
sults from psychological autopsy studies found
a range of 47% to 74%.60 Suicidal ideation was
not assessed in the full NESARC sample and
therefore could not be included in our analy-
sis. This omission is a limitation given previous
work showing that suicidal ideation accounts
for much of the PAF of suicide attempts and
that accounting for the effect of suicidal
ideation reduces the proportion of suicide
attempts independently attributable to mental
disorders.10 Further reports examining the PAF
of completed suicide and suicidal ideation are
needed.

Another limitation is that the analytic model
yielding the results in Table 2 was a poor fit.
It is possible that the addition of other variables
may have improved the model fit. We consid-
ered the inclusion of interaction terms; how-
ever, because of the large number of mental
disorders examined in the analytic model, there
were several hundred possible interactions.
Testing and including so many additional
variables would not have been feasible, given
the already large model size. Despite this
limitation, the model in our study examined
a much higher number of mental disorders
than did models in previous studies. Further-
more, with the inclusion of all 10 personality
disorders, our study represents a significant
advance in the understanding of the risk of
suicide attempts associated with mental disor-
ders. Future studies examining variables un-
measured in this data set may improve the
predictive ability of analytic models of suicide
attempt risk factors. Finally, we could not
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examine the effects of multiple suicide attempts
by the same individual.

In conclusion, the results of the present
study extend our understanding of suicide
attempts by clarifying the risk attributable to
specific disorders among the general population.
Major depressive disorder and borderline per-
sonality disorder were strong risk factors and
accounted for a large proportion of suicide
attempts. Nicotine dependence and PTSD are
emerging as important risk factors for suicide
attempts, and the high PAFs of nicotine depen-
dence and PTSD call for more assertive public
policy measures targeting treatment at the pop-
ulation level. Although many mental disorders
are correlated with suicidal behavior, success-
fully treating the 4 disorders (major depressive
disorder, borderline personality disorder, nico-
tine dependence, PTSD) may substantially re-
duce the number of persons attempting suicide.
j
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