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Mental disorders, comorbidity and suicidal behavior:
Results from the National Comorbidity Survey Replication
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Medical School, Boston, MA, USA

Mental disorders are among the strongest predictors of suicide attempts. However, little is
known regarding which disorders that are uniquely associated with suicidal behavior because of
high levels of psychiatric comorbidity. We examined the unique associations between individual
disorders and subsequent suicidal behavior (suicide ideation, plans and attempts) using data
from the National Comorbidity Survey Replication, a nationally representative household survey
of 9282 US adults. Results revealed that approximately 80% of suicide attempters in the United
States have a temporally prior mental disorder. Anxiety, mood, impulse-control and substance
use disorders all significantly predict subsequent suicide attempts in bivariate analyses (odds
ratios (OR)=2.7-6.7); however, these associations decrease substantially in multivariate
analyses controlling for comorbidity (OR =1.5-2.3) but remain statistically significant in most
cases. Disaggregation of the observed effects reveals that depression predicts suicide ideation,
but not suicide plans or attempts among those with ideation. Instead, disorders characterized by
severe anxiety/agitation (for example, post-traumatic stress disorder) and poor impulse control
(for example, conduct disorder, substance use disorders) predict which suicide ideators who go
on to make a plan or attempt. These results advance understanding of the unique associations
between mental disorders and different forms of suicidal behavior. Future research must further
delineate the mechanisms through which people come to think about suicide and progress from

suicidal thoughts to attempts.
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Introduction

Suicide is among the leading causes of death world-
wide."?* Although the etiology of suicide is not well
understood, numerous studies have shown that the
presence of mental disorders is one of the strongest
risk factors for suicide attempts and suicide deaths.**
Indeed, psychological autopsy studies suggest that
more than 90% of people who die by suicide have a
diagnosable mental disorder,” with similar
figures reported among clinical samples of suicide
attempters.®”’

Although it is clear that mental disorders in general
are associated with suicidal behavior, research has
not yet revealed which disorders that uniquely
predict these outcomes. This is because most studies
have examined the associations between individual
disorders and suicidal behavior.®”'® When examined
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in this manner, virtually all mental disorders are
associated with suicidal behavior.?'**®* However,
because mental disorders are highly comorbid,** these
bivariate associations could be because of the true
effects of only a small number of disorders. As an
example, several early reports suggested that panic
disorder predicts suicide attempts,®'® even after
controlling for comorbid depression and substance
abuse.”'® However, follow-up studies have reported
that the association of panic disorder with suicide
attempts is no longer significant when controls are
introduced for a broader range of comorbid disor-
ders.'”'? Effects of comorbidity need to be taken into
consideration in a more rigorous manner to clarify the
unique associations of mental disorders with suicidal
behaviors. Knowledge of which disorders that are
uniquely predictive of suicidal behaviors, and the
manner in which comorbidity contributes to these
outcomes, is needed to better understand the mechan-
isms through which mental disorders lead to suicidal
behaviors.

Another area of uncertainty is regarding
which aspect of suicidal behavior mental disorders
actually predict. Although decades of research have
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documented a strong association between mental
disorders and suicide, several recent epidemiological
studies suggest that mental disorders predict the
onset of suicide ideation, but may have weaker effects
in predicting suicide plans or attempts among people
with suicide ideation.'®*° Family and genetic studies
have similarly suggested that the co-occurence of
suicide ideation among family members is explained
by the presence of mental disorders, but that the
tendency to act on suicidal thoughts is not, and
instead may be the result of a distinct genetic
component, perhaps related to the presence of
impulsive-aggressive traits.>*~** Despite these recent
findings, surprisingly little is known regarding which
mental disorders are uniquely related to suicide
ideation, and which predict the progression to suicide
attempts.

This study was designed to address these limita-
tions by carefully testing the associations between
the presence of DSM-IV Axis I mental disorders
and subsequent suicidal behavior in a nationally
representative sample of the US household popula-
tion. Axis II (personality) disorders and specific
aspects of mental disorders, such as their severity
and chronicity, are also likely to influence the
occurrence of suicidal behavior; however, this
study focused specifically on the presence of
Axis I disorders as an initial step toward better
understanding how and why mental disorders
predict subsequent suicidal behavior. This study
extends earlier research on this topic by simulta-
neously examining a wide range of DSM-IV Axis I
disorders, by testing more complex statistical models
of the effects of comorbidity than those carried out in
earlier studies, and by carefully decomposing the
associations between mental disorders and suicide
attempts.

Materials and methods

Sample

Data are from the National Comorbidity Survey
Replication (NCS-R), a nationally representative
face-to-face household survey of the US household
population, conducted between February 2001 and
April 2003. The NCS-R used a multi-stage clustered-
area probability design to interview 9282 English-
speaking adults (18+ years old) to assess the
prevalence and correlates of Diagnostic and Statisti-
cal Manual of Mental Disorders, Fourth Edition
(DSM-IV)?** mental disorders.?® Interviewer contacts
were preceded by an advance letter that explained the
purposes of the study and included a toll-free
telephone number for respondents who wanted more
information or who wanted to opt out. Interviewers
then visited the homes of designated respondents and
answered remaining questions regarding participa-
tion before obtaining informed consent. Respondents
were paid $50 for participation. The NCS-R response
rate was 70.9%. A probability sub-sample of initial
non-respondents was asked to participate in a brief
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telephone non-respondent survey to check for sys-
tematic non-response bias. A $100 incentive was
offered for participation in this survey. Data in the
main survey were weighted using a propensity score
weight.?® The university human subjects committee
approved all procedures.

The NCS-R interview was administered in two
parts. Part I included a core diagnostic assessment of
DSM-IV mental disorders along with questions on
suicidal behaviors administered to all 9282
respondents. Part II included questions relating to
correlates and additional disorders, and was adminis-
tered to a probability sub-sample of 5692 Part I
respondents that included 100% of those who met
lifetime criteria for any Part I disorder and a
probability sub-sample of other respondents. The
Part II sample was weighted to adjust for differential
probabilities of selection within households,
oversampling of Part I respondents with a mental
disorder, systematic non-response and residual
differences between the sample and the 2000
census of the population on a variety of sociodemo-
graphic and geographical variables. Further details
about the weighting procedures used are presented
elsewhere.?”

Measures

DSM-IV mental disorders. Mental disorders were
assessed using the World Health Organization (WHO)
Composite International Diagnostic Interview (CIDI)
Version 3.0, a fully structured diagnostic interview
administered by trained lay interviewers.”® The 16
mental disorders included in our analysis were anxiety
disorders (panic disorder, generalized anxiety
disorder, phobias, post-traumatic stress disorder and
separation anxiety disorder), mood disorders (major
depressive disorder, dysthymic disorder and bipolar
disorder), impulse-control disorders (oppositional
defiant disorder, conduct disorder, attention-deficit/
hyperactivity disorder and intermittent explosive
disorder) and substance use disorders (alcohol and
illicit drug abuse or dependence). A clinical re-
appraisal study revealed generally good concordance
between CIDI diagnoses and those obtained using the
research version of the Structured Clinical Interview
for DSM-IV (SCID).?9:3¢

Suicidal behavior. Suicidal behaviors were assessed
using the Suicidality Module of the CIDL.** This
module includes an assessment of the lifetime
occurrence and age-of-onset of suicide ideation,
plans and attempts. Consistent with our goal of
examining relationships of mental disorders with a
continuum of suicidal behaviors, we considered five
dated lifetime history outcomes in a series of nested
survival analyses (see below for analysis methods): (i)
suicide ideation in the total sample; (ii) suicide
attempt in the total sample; (iii) suicide plan among
respondents with ideation; (iv) suicide attempt



among those with a plan; and (v) suicide attempt
among those with ideation in the absence of a plan
(impulsive attempt).

Analysis methods

The prevalence of temporally prior mental disorders
among respondents with each of the five outcomes
was estimated using cross-tabulations. Temporal
precedence of mental disorders was examined using
individual-level retrospective age-of-onset reports.
Predictive associations between temporally prior
mental disorders and subsequent suicidal behaviors
were estimated using discrete-time survival models
with person-years as the unit of analysis.*® Mental
disorders were treated as time-varying covariates in
these models. Survival coefficients were exponen-
tiated to generate odds ratios (ORs) and their standard
error for ease of interpretation.

We estimated survival models that were bivariate
(in which only one disorder was considered at a time)
as well as multivariate (in which all disorders were
considered simultaneously) in predicting each suici-
dal behavior. We also estimated a series of models that
allowed for multiplicative interactions among
comorbid disorders. As 16 disorders were included
in the analyses, the number of logically possible
interactions (2'°-17=65,519) greatly exceeded the
number of observations, which meant that we needed
to impose some structure on the interactions to
generate models with stable estimates. We began with
a model that included summary dummy predictor
variables for the total number of comorbid disorders
experienced by each respondent (for example,
separate dummy predictor variables to distinguish
respondents with exactly two disorders, exactly three,
..., and so on). This model assumed that interactions
were constant across types of disorders and were
influenced only by number of disorders (that is, that
the 120 ORs of the 16 x 15/2 logically possible two-
way interactions could all be considered the same;
that the 560 ORs of the 16 x 15 x 14/6 logically
possible three-way interactions could all be consid-
ered the same; and so on). More complex models were
then estimated, which allowed for separate interac-
tions between each type of disorder and number of
comorbid disorders. The simple model that assumed
constant interactions was a good approximation of the
data, so we focused on that model in subsequent
analyses. Population attributable risk proportions
(PARPs) due to each disorder and to all disorders
combined were then calculated on the basis
of the results of that simple interaction model.
Standard errors of prevalence estimates and survival
coefficients were estimated with the Taylor series
method,** using SUDAAN software*® to adjust for
the weighting and clustering of the NCS-R sample
design. Multivariate significance was evaluated
with Wald y*tests on the basis of design-corrected
coefficient = variance—covariance matrices. All
significance tests were evaluated using 0.05
level two-sided tests.

Mental disorders and suicidal behavior
MK Nock et al

Results

Prevalence of temporally prior disorders among those
with suicidal behaviors

Approximately two-thirds (66.0%) of people who
have seriously considered killing themselves report
having an earlier DSM-IV/CIDI disorder. The history
of mental disorders is even higher among respondents
who go on to make a suicide plan (77.5%) and a
suicide attempt (79.6%). History of mental disorders
is higher among respondents who make a planned
attempt (83.4%) compared with those who make an
unplanned attempt (74.1%), suggesting that the latter
may be influenced to a greater extent by other factors
such as stressful life events (more detailed results
reported by each disorder and suicidal behavior are
available on request).

Associations of temporally primary disorders with
suicide attempts

Bivariate survival models show that each of the 16
lifetime DSM-IV/CIDI disorders examined is signifi-
cantly associated with increased risk of the subse-
quent first onset of a suicide attempt, with ORs from a
low of 2.7 (agoraphobia) to a high of 6.7 (bipolar
disorder) (Table 1). The inter-quartile range (IQR) of
ORs is 4.1-4.9. The bivariate ORs associated with
broad classes of disorder are similar to each other: 4.6
for any anxiety disorder; 5.2 for any mood disorder;
4.8 for any impulse-control disorder; and 4.8 for any
substance use disorder. The bivariate OR associated
with having any disorder is even higher (7.0).

As expected, the ORs all become much smaller in
an additive multivariate model (IQR decreases to 1.3—
1.9), although 14 of the 16 ORs remain greater than
1.0, and 10 of them are statistically significant. Next, a
simple interactive multivariate model was estimated
that included one dummy variable for each of the 16
disorders, plus additional dummy variables for each
number of disorders (for example, exactly one earlier
disorder, exactly two, etc.). The ORs for individual
disorders in this model can be interpreted as the
relative odds of a subsequent suicide attempt among
respondents with a history of a pure disorder (that is,
only one disorder) versus those with no disorders.
Similar to the additive multivariate model, a number
of pure disorders have statistically significant ORs
that are comparable in magnitude (ORs=1.5-2.3;
IQR=1.4-1.9), with all 16 ORs greater than 1.0, and
10 being statistically significant.

Associations of number of comorbid disorders with
suicide attempts

Next, we examined the association between
comorbidity and suicide attempts in isolation by
estimating a model in which the only substantive
predictors were dummy variables for number of
disorders temporally prior to the first suicide attempt.
A strong positive association was found, with ORs
increasing from 3.7 for any one disorder, 6.8 for two,
12.1 for three, up through 29.0 for six or more
(compared with respondents with no disorders)

w
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Table 1 Survival models of the associations between temporally before lifetime DSM-IV/CIDI disorders and subsequent first
occurrence of a suicide attempt

Response variable: lifetime attempt among total sample (n=5692)

Bivariate® Multivariate additive® Multivariate interactive®
OR (95% CI) Ve OR (95% CI) Ve OR (95% CI) Ve

I. Anxiety disorders
Panic disorder 5.3 (3.8-7.3)* 100.3* 1.7 (1.1-2.5)* 6.6* 1.9 (1.3-2.8)* 13.4*
GAD 4.6 (3.2-6.6)* 73.2% 1.4 (0.9-2.2) 2.1 1.6 (1.0-2.6) 3.4
Specific phobia 2.8 (2.3-3.6)* 81.8* 1.3 (1.1-1.7)* 6.0* 1.3 (1.0-1.7) 3.4
Social phobia 4.1 (3.2-5.1)* 148.1* 1 9 (1.4-2.5)* 17.7* 1.8 (1.3-2.6)* 13.2*
PTSD 7 (4.3-7.4)* 167.4* 9 (1.3-2.7)* 11.6* 2.1 (1.5-2.9)* 19.2*
SAD 3.3 (2.6—4.2)* 91.2* 1 Z (0.9-1.6) 1.6 1.3 (1.0-1.8) 3.4
Agoraphobia 7 (1.6—4.7)* 13.5* 1 (0.6-1.8) 0.0 1.3 (0.7-2.4) 0.6
Any anxiety disorder 4.6 (3.6-5.7)* 188.3* — —

II. Mood disorders
MDD 1 (3.9-6.7)* 156.4* 2.0 (1.4-2.8)* 16.1* 2.0 (1.4-3.0)* 12.8*
Dysthymia 4.9 (3.3-7.1)* 71.9*% 0.8 (0.5-1.3) 0.6 1.1 (0.7-1.7) 0.1
Bipolar disorder 6.7 (4.6-9.7)* 103.3* 1.9 (1.2-3.1)* 7.5% 2.3 (1.5-3.5)* 15.4*
Any mood disorder 5.2 (4.0-6.7)* 174.3* — —

III. Impulse-control disorders
ODD¢ 4.8 (3.7-6.2)* 149.0* 7 (1.2-2.3)* 10.3* 7 (1.2-2.3)* 10.6*
Conduct disorder 4.9 (3.6-6.6)* 111.5* 1.6 (1.1-2.2)* 8.1* 1.8 (1.3-2.6)* 11.2*
ADHD? 4 (3.3-6.0)* 99.7* 1.3 (0.9-1.9) 2.6 5 (1.0-2.2)* 4.4*
IED 3.3 (2.5-4.5)* 69.3* 1.4 (1.0-2.0)* 5.0% 1.5 (1.1-2.1)* 6.1%
Any impulse-control disorder! 4.8 (3.7-6.2)* 151.0* — —

IV. Substance use disorders
Alcohol abuse or dependence 4.8 (3.6-6.4)* 120.9* 1 (1.3-3.1)* 11.7* 2.2 (1.4-3.4)* 11.3*
Drug abuse or dependence 4.2 (2.8-6.3)* 52.8* 0.9 (0.5-1.6) 0.1 1 (0.7-1.8) 0.3
Any substance use disorder 4.8 (3.6-6.6)* 109.6* — —
Any disorder 7.0 (5.5-8.9)* 280.3* — —
X%f 909.9* 160.7*

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; CI, confidence interval; GAD, generalized anxiety disorder;
IED, intermittent explosive disorder; MDD, major depressive disorder; ODD, oppositional defiant disorder; OR, odds ratio;
PTSD, post-traumatic stress disorder; SAD, separation anxiety disorder.

*Significant at the 0.05 level, two-sided test.

Empty cells indicate that the disorder specified in the row was not included in the model.

“Bivariate models (each disorder in a separate discrete time survival model) include the following controls: age, age-squared,
age cohorts, sex and person-year.

bMultivariate additive model (all disorders together in a discrete time survival model) includes the following covariates: age,
age-squared, age cohorts, sex and person-year.

°Multivariate interactive model (all disorders together in a discrete time survival model controlling for number of disorders
as interactions) includes the following covariates: age, age-squared, age cohorts, sex and person-year.

dImpulse-control disorders assessed in age 18—44 years. In multivariate models, impulse-control disorders coded to 0 or ‘no’
for Part II cases older than 44 years.

°The group effect x* tests the set of coefficients for type of disorder for significance, while the individual y* only test the
presence versus absence of each DSM-IV/CIDI disorder.

(Table 2). However, the ORs associated with having a
large number (five or more) of disorders either do not
increase, or increase at a decreasing rate, compared
with ORs associated with fewer disorders. As a result,
the ORs for high numbers of disorders in a more
elaborate model that also included predictors for the

16 types of disorders (as in Table 1) are lower than 1.0,
indicating the existence of sub-additive effects of
comorbidities involving large numbers of disorders.
In other words, as the number of comorbid disorders
increases, the relative odds of a suicide attempt
increase at a decreasing rate.
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Table 2 Survival models of the associations between number of temporally primary lifetime DSM-IV/CIDI disorders and the

subsequent first occurrence of a suicide attempt

Response variable: lifetime attempt among total sample (n=5692)

Bivariate® Multivariate interactive®

OR (95% CI) Ve OR (95% CI) Ve
Exactly 1 disorder 3.7 (2.8-4.9)* 86.9* —
Exactly 2 disorders 6.8 (4.8-9.7)* 119.1* 1.8 (1.2-2.9)* 7.0*
Exactly 3 disorders 12.1 (7.8-18.6)* 136.2* 1.9 (0.9-4.0) 3.4
Exactly 4 disorders 16.4 (11.7-22.9)* 283.4* 1.6 (0.7-3.4) 1.4
Exactly 5 disorders 12.8 (7.4-22.1)* 88.8* 0.7 (0.3-1.8) 0.4
Six or more disorders 29.0 (19.7-42.6)* 310.9* 0.5 (0.1-1.9) 1.2
X5e 443.0* 67.5%

Abbreviations: CI, confidence interval; OR, odds ratio.
*Significant at the 0.05 level, two-sided test.

“Bivariate discrete time survival models include the following covariates: age, age-squared, age cohort, sex and person-year.
"Multivariate interactive model (includes number of disorders and individual DSM-IV/CIDI disorders together in a discrete
time survival model) includes the following covariates: age, age-squared, age cohorts, sex and person-year.

°The group effect y* tests the set of coefficients for number of disorders for significance, while the individual y* only test the

presence versus absence of each specific number of disorders.

As noted above, the model that included as
predictors both 16 dummy variables for types of
disorders and dummy variables for number of
disorders implicitly assumes that interactions are
identical for all comorbid profiles involving the same
number of disorders. We evaluated more elaborate
models that considered distinct interactions for
specific disorders with numbers of other disorders,
but these models did not improve appreciably over
the simpler interactive model (more detailed results
are available on request). As a result, we based our
subsequent analysis of intermediate outcomes (that is,
suicide ideation and plans) on the simple interactive
model.

Interactive associations of comorbid disorders with
intermediate outcomes

To disaggregate the observed effects and to examine
whether the association between mental disorders
and suicide attempts is explained by the intermediate
outcomes of suicide ideation and plan, we estimated
models predicting each of the five suicidal behaviors
studied (Table 3). Examining the model coefficients in
parallel, we see that the most powerful and consistent
associations are with suicide ideation (15 of the 16
ORs positive, 11 statistically significant, IQR=1.3—
1.8). Conditional associations with suicide plans
among ideators are both less consistent and less
powerful (11 of the 16 ORs positive, only 2 statisti-
cally significant, IQR =1.0-1.2). Conditional associa-
tions with planned attempts (14 of the 16 ORs
positive, 5 statistically significant, IQR=1.2-1.6)
and unplanned attempts (12 of the 16 ORs positive,

4 statistically significant, IQR=1.1-1.9) are inter-
mediate in strength and consistency.

As in the model predicting suicide attempts in the
total sample, ORs significantly less than 1.0 exist for
comorbidities involving large numbers of disorders in
predicting suicide ideation and planned attempts.
These sub-additive comorbidities involving large
numbers of disorders are not found in predicting
plans among ideators, in which ORs for number of
disorders are all close to 1.0. This suggests that the
multivariate effects of comorbid disorders are addi-
tive. A non-significant trend pattern of sub-additive
coefficients for high comorbidity is found in predict-
ing unplanned attempts.

An examination of the associations between in-
dividual disorders and each suicidal behavior reveals
that, although major depression is among the stron-
gest predictors of suicide ideation (OR=2.3), it does
not significantly predict suicide plans or attempts
among ideators (ORs =1.0-1.3). Instead, suicide plans
and attempts are predicted by anxiety, impulse-
control and substance use disorders. The ORs for
these disorders are generally stronger for unplanned
(impulsive) suicide attempts (ORs=2.1-2.9) than for
the occurrence of suicide plans or planned attempts
among ideators (ORs=1.6-1.9).

Population attributable risk proportions

The results presented above focus on ORs describing
individual-level associations without taking into
consideration either the prevalence of the predictors
or the distribution of comorbidity. We calculated
PARPs to examine these population-level effects.
PARPs represent the proportion of observed cases of

ol
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Table 4 Population attributable risk proportions (PARPs) of temporally primary lifetime DSM-IV/CIDI disorders predicting the /

subsequent first occurrence of suicidal behaviors (n=5692)"

Among total sample

Among ideators

Ideation Attempt Plan Planned attempt Unplanned attempt
Any mood disorder 51.4 441 0.0 -0.9 6.3
Any anxiety disorder 41.8 43.0 3.4 19.1 19.8
Any impulse-control disorder” 24.0 22.0 2.5 4.7 9.9
Any substance use disorder 11.8 13.3 2.9 2.9 7.5
Any disorder 78.9 76.5 10.5 25.4 36.9
(n)® (5692) (5692) (1346) (504) (842)

“Denominator sample size.

"Impulse-control disorders assessed in age 18—44 years. In multivariate models, impulse-control disorders coded to 0 or ‘no’

for Part II cases older than 44 years.

outcome that would be prevented if specific predictor
variables were prevented on the basis of the assump-
tion that the ORs in the model accurately represent
causal effects of the predictors. The PARP estimates
show even more clearly than do the ORs that the
predictive effects of the disorders considered here on
suicide attempts are largely because of effects on
ideation rather than on transitions from ideation to
plans or attempts.

Focusing first on PARPs for all disorders combined,
we estimate that roughly three-fourths (76.5%) of all
suicide attempts are associated with earlier DSM-IV/
CIDI disorders. However, this strong aggregate asso-
ciation is largely because of the prediction of suicide
ideation (78.9%), with much smaller PARPs of
disorders predicting the onset of a suicide plan
among ideators (10.5%), attempts among ideators
with a plan (25.4%), and attempts among ideators
without a plan (36.9%) (Table 4). Mood and anxiety
disorders play the largest roles in accounting for the
onset of ideation, whereas anxiety disorders play the
largest roles in accounting for attempts among
ideators both with and without a plan.

Discussion

Three important limitations should be borne in mind
when interpreting these results. First, the NCS-R data
are based on retrospective self-reports of the occur-
rence and timing of mental disorders and suicidal
behavior, and hence these reports may be subject to
systematic recall bias.*® On balance, systematic re-
views have suggested that people can recall past
experiences with sufficient accuracy to provide
valuable information,®® and that retrospective data
are especially useful when, as in this case, prospec-
tive data are not available.®® Nonetheless, it is
important to be cautious in interpreting the results,
because recall bias almost certainly exists to some
extent in the retrospective reports used to generate the
data. Second, although NCS-R examined a wide range
of mental disorders, several disorders known to be

linked to suicidal behaviors were not included, most
notably non-affective psychosis and personality dis-
orders. Third, we did not examine the severity or
chronicity of each disorder, which might have led to
an underestimation in the strength of the associations
between disorders and suicidal behavior.

These limitations notwithstanding, these results
advance our understanding of suicidal behavior in
several important ways. Our study extends findings
from psychological autopsy studies that show that
people who die by suicide have very high rates of
mental disorders,” and the consistent finding of
similarly high rates of mental disorders among
suicide attempters in clinical settings.®” These results
suggest that in the general population, the rate of
temporally prior mental disorders, although elevated
among people with each suicidal behavior, is slightly
lower than that in psychological autopsy studies and
in studies of clinical samples.

The elevated rates of earlier mental disorders
among people with suicidal behavior are most
pronounced for suicide ideators compared with those
for people who never considered suicide. It is
important to note that differences in rates of earlier
mental disorders between ideators who did versus
those who did not make a plan or attempt are much
more modest. This pattern of results is consistent
across each disorder. These results indicate that,
although the presence of mental disorders predicts
the onset of suicide ideation, they are less useful in
determining which people with suicide ideation will
make a suicide attempt.

The finding that every mental disorder measured
predicts suicide attempts in bivariate analyses repli-
cates results from earlier studies.’™***° Our multi-
variate analysis showed that the incremental
predictive effects of individual disorders are much
less powerful and that a general pattern of sub-
additive interactive effects exists for comorbidities
involving a large number of disorders. One possible
explanation for this pattern is that some disorders
are correlated with suicide attempts because they are
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comorbid with disorders that are independently
associated with suicide attempts. In this study, the
disorders with the lowest ORs in multivariate ana-
lyses were generalized anxiety disorder, social pho-
bia, agoraphobia, separation anxiety disorder and
dysthymia—all of which are strongly comorbid with
major depression.’”*® These disorders were also
among those showing the largest decay in their
association with suicide attempts in the presence of
comorbid disorders, suggesting that they are not
uniquely associated with suicide attempts. It is
interesting that the significant bivariate association
between panic disorder and subsequent suicide
attempts, although decreased substantially in multi-
variate analyses, continued to be statistically signifi-
cant and substantial in magnitude (OR =1.9), arguing
for a middle ground in the long-standing debate as to
whether panic disorder is® or is not'” uniquely related
to suicide attempts. These results suggest that future
studies should consider the effects of comorbid
disorders when the examining predictive effects of
mental disorders on suicide attempts.

Another plausible interpretation of this pattern is
that much of the association between mental dis-
orders and suicide attempts is explained by some
factor common to most disorders, such as the
experience of distress or impairment. Such an inter-
pretation is consistent with an escape model of
suicide, which suggests that people attempt suicide
in an effort to escape intolerable distress regardless of
the specific source of that distress.***° Such a model
may also help to explain the strong dose-response
relationship observed between number of disorders
and risk of subsequent suicide attempt. The presence
of multiple disorders (that is, multi-morbidity®®) is
associated with higher levels of distress, impairment
and disease burden,*®*' and these factors may be
intolerable for some people when they occur at high
levels. Taken together, these findings highlight one
potential pathway through which mental disorders
may lead to suicidal behaviors and provide a point of
departure for future studies aimed at expanding our
understanding of this pathway.

The unique relations that emerged between specific
disorders and the progression to suicide attempts are
especially noteworthy. Results suggest that the onset
of suicide ideation is best predicted by depression,
but depression does not predict further progression to
suicide attempt. Instead, disorders characterized by
anxiety/agitation (for example, post-traumatic stress
disorder) and poor impulse-control (for example,
bipolar disorder, conduct disorder, substance disor-
ders) emerged as the strongest predictors of which
ideators make suicide plans and attempts. These
results synthesize earlier findings on the association
of depression,® anxiety,** and impulse-control dis-
orders'***** with suicide attempts, and suggest that
some disorders may elevate suicide risk by increasing
the desire for death or suicide, whereas others
characterized by impulsiveness and poor behavioral
control may elevate risk by increasing the likelihood

Molecular Psychiatry

of acting on suicidal thoughts.?'**#**% Studies
examining genetic, biological and other risk factors
for suicide should carefully consider which form of
suicidal behavior is being examined in a given study,
as these findings suggest that associations are likely to
differ when predicting suicide ideation versus suicide
attempts among ideators. Taken together, these results
underscore the importance of carefully considering
comorbidity in the study of suicidal behavior,
illuminate the ways in which different types of
mental disorders may contribute to the risk of suicidal
behavior, and point toward modifiable targets for
decreasing the morbidity and mortality associated
with suicidal behavior.
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