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The extent to which a specific negative life event (NLE) is a triggering factor for a suicide attempt is
unknown. The current study used a case-crossover design, an innovative within-subjects design, to
quantify the unique effects of recent NLEs on suicide attempts. In an adult sample of 110 recent suicide
attempters, a timeline follow-back methodology was used to assess NLEs within the 48 hours prior to the
suicide attempt. Results indicated that individuals were at increased odds of attempting suicide soon after
experiencing a NLE and that this effect was driven by the presence of an interpersonal NLE, particularly
those involving a romantic partner. Moreover, the relation between interpersonal NLEs and suicide
attempts was moderated by current suicide planning. Interpersonal NLEs served as triggers for suicide
attempts only among patients who were not currently planning their attempt. Findings suggest the
importance of considering potential interpersonal NLEs when evaluating imminent risk for suicide
attempts.
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In the United States alone, one individual will die by suicide
every 15 minutes (CDC, 2010), and it is estimated that for each
completed suicide, there are 25 suicide attempts (Goldsmith, Pell-
mar, Kleinman, & Bunney, 2002). Identification of those at great-
est risk for attempting suicide is critical for effective prevention
and intervention efforts. To this end, research has focused on
identifying risk factors, or risk markers, for suicide attempts (e.g.,
Joiner, 2005; Mann, Waternaux, Haas, & Malone, 1999; Nock et
al., 2008). A risk factor is broadly defined as, “anything that
increases the probability of developing a pathology” and “is sim-
ply correlated with the development of pathology, and may not be
causally implicated in the pathogenesis” (Millon & Davis, 1999, p.
29). Risk factors can be either distal from, or proximal to, a target
event—for instance, a suicide attempt. Distal risk factors are
temporally distant from a suicide attempt, occurring in the years,
months, or weeks prior to an attempt (Bagge & Sher, 2008;
Hufford, 2001). Although these distal factors may indicate who is
more likely to attempt suicide, they do not indicate when an
individual may be at greatest risk for attempting.

In contrast, proximal risk factors are temporally close to a
suicide attempt and exert their influence in the day, hours, or
minutes prior to an attempt (Bagge & Sher, 2008; Hufford, 2001).
These proximal factors are closely linked to the timing of the
attempt and thus may suggest when an individual may be at
imminent risk for attempting suicide. Moreover, the term “trigger”
is defined as a specific type of proximal risk factor that is assessed
within (as opposed to between) individuals and determines
whether a risk factor is unusual for a particular individual (Ma-
clure & Mittleman, 2000). In this case, a trigger is unique to the
time period when an individual attempted suicide compared with
another similar time period when he or she did not attempt.
Identification of triggers may help answer the question: Why did
the individual attempt suicide today compared with a previous
day?, and thereby aid in determining imminent risk for suicide.

Negative Life Events

The presence of recent negative life events (NLEs) is one such
risk factor, and potential trigger, that may be useful for determin-
ing imminent risk for suicide attempts. However, the vast majority
of research to date has focused on NLEs as distal risk factors for
suicide attempts. This large literature has spanned more than two
decades and has consistently found evidence for a positive asso-
ciation between NLEs and suicidal behavior (i.e., suicide attempts
and completions) in various populations: adolescents (Beautrais,
Joyce, & Mulder, 1997; Brent et al., 1993; Cooper, Appleby, &
Amos, 2002) and adults (Cavanagh, Owens, & Johnstone, 1999;
Conner et al., in press; Cooper et al., 2002; Heikkinen, Aro, &
Lonnqvist, 1992; Weyrauch, Roy-Byrne, Katon, & Wilson, 2001;
Yen et al., 2005), as well as across multiple suicidal behavior
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phenotypes: both attempted suicide (Beautrais et al., 1997; Conner
et al., in press; Weyrauch et al., 2001; Yen et al., 2005) and
completed suicide (Brent et al., 1993; Cavanagh et al., 1999;
Cooper et al., 2002; Heikkinen et al., 1992). Although some
studies examined NLEs in the weeks leading up to the attempt
(e.g., Cooper et al., 2002), the majority of studies have included a
very long exposure window for the NLE assessment in relation to
the suicide attempt (e.g., the year prior; Beautrais et al., 1997).
However, arguably, if our goal is to determine whether a NLE is
a trigger for a suicide attempt, research should focus on NLEs
occurring within a time period prior to, but also closely surround-
ing, the attempt (e.g., within hours of the suicidal act).

Purely descriptive research suggests that NLEs are perceived as
precipitating events, or triggers, for suicide by next of kin (Heik-
kinen et al., 1992). However, to our knowledge, only one previous
controlled study has focused on NLEs that occurred specifically on
the day of the suicide attempt (Conner et al., in press). This study
found that a NLE was more likely to occur on the day of a suicide
attempt among patients with alcohol use disorders (AUD) com-
pared with a corresponding day for nonsuicidal AUD controls.
Triggering effects of NLEs were also observed: Attempters were
more likely to experience a NLE on the day of the suicidal act
compared with a previous nonsuicidal day. Given that suicide is
related to a number of Axis I disorders beyond AUD (Nock et al.,
2008), further examination of NLEs as specific triggers for suicidal
behavior in clinically diverse samples is needed. Therefore, the
first goal of the current study was to determine the triggering
effects of any acute NLE on suicide attempts in a clinically
heterogeneous sample of psychiatric patients. This first aim ad-
dressed two limitations of previous research by: (a) using a meth-
odology that facilitates assessing proximal, as opposed to distal,
NLEs; and (b) enhancing generalizability of results using a more
diverse psychiatric sample.

NLE Type

There is both empirical and theoretical evidence to suggest that
various NLE categories may have differential importance for sui-
cidal behavior. For instance, previous research suggests that sui-
cidal behavior is often preceded by certain NLEs, such as physical
health problems (Cavanagh et al., 1999; Heikkinen et al., 1992),
legal problems (Brent et al., 1993), financial and job difficulties
(Heikkinen et al., 1997), loss events (Brent et al., 1993; Cheng,
Chen, Chen, & Jenkins, 2000; Heikkinen et al., 1997), and inter-
personal difficulties (Beautrais et al., 1997; Cavanagh et al., 1999;
Heikkinen et al., 1997; Weyrauch et al., 2001).

Studies examining specific types of NLEs occurring within
months of an attempt find that interpersonal NLEs, in particular,
pose specific risk for suicide attempts. For instance, in an AUD
sample, Conner et al. (in press) found that major (severe) inter-
personal events (e.g., divorce), but not major noninterpersonal
events (e.g., physical injury), occurred more often within a
3-month period among suicide attempters than among nonsuicidal
controls. In addition, Yen et al. (2005) examined a wide range of
NLEs in the month preceding a suicide attempt and found that two
specific categories—love/marriage and crime/legal—were related
to attempts. And finally, Cooper, Appleby, and Amos (2002)
found that forensic and interpersonal events were more common

for suicide completers in the week prior to the suicidal act, as
compared with a similar week for controls.

Taken together, despite evidence suggesting that specific
domains of NLEs (e.g., interpersonal) may confer differential
risk for suicidal behavior, we do not know whether these events
are also triggers for suicide attempts. Therefore, a second goal
of the current study was to examine specific NLE domains—
interpersonal (spouse/partner, family/social) and noninterper-
sonal (crime/legal, financial, work/school, health)—as triggers
for suicide attempts.

Moderation by Suicide Planning

Importantly, these NLEs may not impose uniform risk for all
people and, therefore, it is crucial to examine potential moderators
of this relation. Current suicide attempt planning (the degree of
forethought about the attempt prior to carrying it out; Conner,
2004) is one factor that may influence the extent to which NLEs
impact risk for suicide attempts. Examining moderation by attempt
planning is particularly important because degree of attempt plan-
ning has seen related to attempt severity. For instance, more
attempt planning has been associated with greater attempt lethality
(Baca-Garcia et al., 2001; Mann et al., 1996). Further, by defini-
tion, less suicide planning indicates less forethought (e.g., less than
5 minutes of contemplation; Simon et al., 2001), leaving little time
for typical interventions. Thus, the degree of planning surrounding
an attempt has different implications for suicide prevention (see
review, Conner, 2004).

Indeed, previous research suggests that having a significant
NLE, or a certain type of NLE, may be a more relevant trigger for
suicidal behavior among individuals who were not currently plan-
ning their suicidal act. For instance, research indicates that expe-
riencing a recent NLE (i.e., 2 days prior to suicide) was associated
with less planning of that fatal act (Conner, Phillips, & Meldrum,
2007). Moreover, Weyrauch, Roy-Byrne, Katon, and Wilson
(2001) demonstrated that certain past-year interpersonal NLEs, but
not noninterpersonal NLEs, were related to less planning of a
recent attempt. However, although previous results are suggestive
of a NLE-planning interaction, little explanation has been provided
for why NLEs may be particularly relevant for nonplanners. It is
possible that NLEs may not initiate action for individuals who are
currently planning a suicide attempt because these individuals may
have already made their preparations and are waiting for a prede-
termined “right” time. In contrast, for individuals who are not
currently planning a suicide attempt, NLEs may serve as a catalyst
to engage in suicidal behavior; these individuals may have had
thoughts of suicide but have not yet planned when, so “Why not
now?” Moreover, studies have not yet examined whether interper-
sonal NLEs are more likely to specifically trigger (as opposed to
surround) a suicide attempt among individuals not currently plan-
ning their attempt. To address this gap in the literature, the current
study examined whether planning moderated the triggering effect
of recent NLEs on suicide attempts.

The Case-Crossover Design

To determine which factors were unusual for an individual on
the day of their attempt, and to most adequately answer the
ultimate question of “Why today?” a within-subjects design is
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necessary. The case-crossover design is a within-subjects tech-
nique that uses each individual case as his or her own control
(Maclure & Mittleman, 2000). Initially developed to detect trig-
gers for myocardial infarction, this design measures factors that
change from day-to-day (e.g., life events) during a time period
surrounding a target event (e.g., suicide attempt). For each indi-
vidual, factors on the day of the target event are then compared
with the same factors on a day more distant from the target event.
This design is advantageous because it provides the most conser-
vative control—the same individual on a day when the target event
did not occur (e.g., when he or she did not attempt suicide). Thus,
the case-crossover design controls for all stable risk factors (e.g.,
gender, history of a mood disorder, childhood abuse), which do not
change daily and instead allows for a controlled examination of
time-varying and unique triggers of the specific target event (e.g.,
suicide attempt).

As discussed above, there has only been one case-crossover
study to date examining the impact of NLEs on suicide attempts.
Conner et al. (in press) provides preliminary evidence for NLEs as
triggers for suicide attempts, in an AUD patient sample.1 The
current study built upon this study by examining a range of NLE
categories as triggers for suicide attempts using a case-crossover
design, in a clinically heterogeneous sample of psychiatric pa-
tients. In addition, the current study also extended previous re-
search by determining whether a NLE (i.e., any NLE and any
interpersonal NLE) differentially triggered a suicide attempt
among those who are, and who are not, currently planning their
attempt. The present study tested the following hypotheses: (a)
individuals are more likely to attempt suicide following a proximal
NLE; (b) interpersonal NLEs, and spouse/partner NLEs in partic-
ular, will serve as specific triggers for suicide attempts; and (c)
interpersonal NLEs are more likely to trigger a suicide attempt
among individuals who are not currently planning their attempts.

Method

Participants

Participants, between the ages of 18 and 64, who presented to a
hospital within 24 hours after a suicide attempt (i.e., a self-inflicted
behavior with some intent to die; Silverman, Berman, Sanddal,
O’Carroll, & Joiner, 2007) were recruited from the only Level 1
trauma hospital in Mississippi. We recruited recent suicide at-
tempters from all areas of the hospital (e.g., inpatient, ER, medical
floors) to increase the psychiatric heterogeneity of the sample. To
be included in the study, patients also had to report that (a) the
suicide attempt was their reason for hospital admission, and (b)
they had at least some intent to die at the time of the act. Exclusion
criteria included the presence of factors that would interfere with
the capacity to provide informed consent or complete the study
(e.g., intoxication or disorganized speech/thought content). One-
hundred ten suicide attempters (59% female) were enrolled in
the present study (85.2% of those approached about the study)
between October 2008 and October 2010. Mean age of the sample
was 36.39 years (SD � 11.31) and the ethnic composition of the
sample was 68% White, 28% Black, and 4% Other Race/Ethnicity.

Procedure

Written consent (approved by an institutional review board)
was obtained prior to study initiation. Patients were approached
after initial medical/psychological evaluations and assessment
sessions occurred close to discharge, and also within 7 days of
their suicide attempt. The assessment session required approx-
imately 2.5 hours to complete and included a battery of self-
report questionnaires and semistructured interviews. The se-
quence of assessment measures was counterbalanced to control
for possible order effects. Participants volunteered for the cur-
rent study without compensation.

Interviewers underwent 2 months of training before collecting
data for the study. This article focuses on data collected from two
interviews: a modified Timeline Follow-Back Interview (TLFB;
Sobell & Sobell, 1992) and the Suicide Intent Scale (SIS; Beck,
Schuyler, & Herman, 1974). For the TLFB, interviewers included
the Principal Investigator (PI; author CLB) and advanced under-
graduate students in psychology trained to reliability by the PI; all
interviews were reviewed by the PI, with ratings confirmed in
consensus meetings. The PI conducted all SIS interviews.

Measures

Suicide descriptives. Prior history of attempts and method
of the current attempt were obtained by interviewers asking
participants, “How many suicide attempts have you made in
your lifetime?” (Nock, Holmberg, Photos, & Michel, 2007) and
for your most recent attempt, “What method(s) did you use?”
(Kessler & Ustun, 2004). Participants reporting more than one
suicide attempt were considered multiple attempters, whereas
participants reporting only one lifetime attempt were consid-
ered first-time attempters.

TLFB assessment of NLEs. Similar to the methods employed
by Conner et al. (in press), a TLFB methodology (Sobell & Sobell,
1992) was used to gather retrospective information on the timing
of NLEs during a specified time period prior to a suicide attempt.
Given our focus on acute life events, the TLFB used an hourly
calendar (e.g., Vinson, Maclure, Reidinger, & Smith, 2003), as
opposed to a daily calendar, to assess the presence and timing of
NLEs during each hour of the 48 hours prior to the attempt. First,
interviewers assessed the date and time of the recent suicide
attempt. Based on this information, participants were given the
day/dates/times of both the start and ending point of the 48-hr
period of interest. Basic contextual information was gathered (e.g.,
where they were, who they were with, what they were doing) to
serve as anchors for recall. Next, participants were presented with
a list of 33 acute NLEs and asked whether any of these events
occurred during the 48 hours prior to the attempt. Interviewers
confirmed with participants that each endorsed event was viewed
as being negative in nature. After basic information was gathered
to serve as anchors for recall, the exact timing (i.e., start and stop
time) of each endorsed NLE event was determined.

Content of NLE. Consistent with the work by Yen et al.
(2005), the list of NLEs was adapted from the Psychiatric Epide-

1 Conner et al. (in press) examined whether the presence of any NLE was
a trigger for a suicide attempt, but did not examine specific NLE domains
as potential triggers using the case-crossover design.
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miology Research Interview Life Events Scale (Dohrenwend,
Krasnoff, Askenasy, & Dohrenwend, 1978). The NLE assessment
included 33 acute events or circumstances, grouped into six stress
domain categories (Yen et al., 2005) and two broad categories
based on the interpersonal nature of the event (Conner et al., in
press); chronic stressors were not included in the NLE assessment.
For the last item, participants reported any “other important NLE.”
If the response content was similar to existing items, the “other
NLE” was recategorized to its appropriate category. Discarded
“other” NLEs included chronic stressors that spanned the whole
48-hr period.

The assessment focused on whether the specific NLEs occurred
during the “case period” (the day of, or 24 hours prior to, the
attempt) or the “control period” (the day before, or hours 24 to 48
prior to, the attempt). Categories were rated as present if any item
within the category was endorsed. Across the entire 48-hr period
prior to the attempt, NLEs were placed in the following categories:
(a) interpersonal, including: spouse/partner relationships (four
items; e.g., broke up with romantic partner) and family/social
community relationships (six items; e.g., argued with relative); and
(b) noninterpersonal, including: work/school (six items; e.g.,
fired), crime/legal (six items; e.g., law violation), financial (six
items; e.g., evicted), and health (four items; e.g., seriously injured).
Interrelations between stress domain categories were low (rs �
�.03–.23), suggesting that these are relatively independent NLE
categories.

Planning of suicide attempt. The SIS (Beck et al., 1974), a
reliable and valid interview schedule (Beck et al., 1974; Kaslow,
Jacobs, Young, & Cook, 2006) that evaluates the severity of an
individual’s wish to die following a suicide attempt, was utilized to
assess planning of the participant’s current attempt. Consistent
with previous studies, two items (suicide preparation and suicide
premeditation) were used to assess planning of the suicide attempt
(e.g., Baca-Garcia et al., 2001; Suominen, Isometsa, Henriksson,
Ostamo, & Lonnqvist, 1997). For the current study, because mod-
eration within conditional logistic regression is only possible using
dichotomous variables, a dichotomous suicide planning item (1 �
at least some preparation or contemplation for 3 hours or more;
0 � no preparation and contemplation for less than 3 hours) was
created from the original SIS response options. SIS data was
collected after the first 17 participants and, therefore, is only
available for 93 attempters.

Psychiatric symptoms. To examine the extent to which psy-
chiatric symptoms moderated the NLE-attempt association, the
study also included the following measures: the Personality As-
sessment Inventory-Borderline Features Scale (PAI-BOR; Morey,
1991), the Alcohol Use Identification Test (AUDIT; Saunders,
Aasland, Babor, de la Fuente, & Grant, 1993), the Drug Abuse
Screening Test-10 (DAST-10; Bohn, Babor, & Kranzler, 1991),
and the Center for Epidemiological Studies Depression Screening
Index-10 (CESD-10; Andresen, Malmgren, Carter, & Patrick,
1994). In line with previous research, the following threshold
scores were used to measure clinically significant symptoms in the
moderation analyses: 38 or above (66.6%) for borderline person-
ality disorder features (Bagge et al., 2004; Morey, 1991), 8 or
above (38.5%) for problematic alcohol use (Saunders et al., 1993),
4 or above (33.0%) for drug use (Bohn et al., 1991; Cocco &
Carey, 1998), and 10 or above (90.7%) for depression (Andresen
et al., 1994). Consistent with prior work (e.g., Nock et al., 2008),

the majority of suicide attempters had significant depressive symp-
toms; therefore, given the instability of estimates with low cell
counts, moderation by depression was not examined.

Data Analytic Plan

Univariate and multivariate analyses. A series of condi-
tional logistic regression analyses (see Stokes, Davis, & Koch,
2000) were used to test our hypotheses. Conditional logistic re-
gression analysis is similar to traditional logistic regression, except
that the case period (24 hours prior to the attempt) and control
period (hours 25 to 48) are pair-matched within individuals. The
dependent variable was the presence (coded 1) or absence (coded
0) of a suicide attempt in the case versus control period. Presence
of NLEs within the case period (compared with the control period)
was the independent variable used to predict risk of attempt. NLEs
were parameterized (1 � present and 0 � absent) in three ways:
(a) any NLE, (b) any interpersonal NLE, and (c) specific types of
NLEs (i.e., the six stress domain categories) in the 24-hour time
periods. Two series of conditional logistic regression analyses
(univariate and multivariate) were conducted for each parameter-
ization of NLEs.

Moderation analyses. Moderation within a case-crossover
design concerns an interaction effect or “difference of differences”
(e.g., the difference between NLEs in case and control periods is
hypothesized to be greater among one subgroup [nonplanners]
than among another subgroup [planners]). Factors such as charac-
teristics of the index (current) attempt do not vary within individ-
uals and cannot serve as a traditional independent variable to
predict risk of attempt (as in case-control studies). These variables
can, however, serve as grouping variables (or effect modifiers) to
determine whether a NLE (i.e., any NLE and any interpersonal
NLE) differentially triggers a suicide attempt among those who
are, and who are not, currently planning their attempt. Therefore,
the conditional logistic regression analyses described above were
modified with a strategy commonly used in the multilevel analysis
of couple data to incorporate categorical between-subjects vari-
ables into the analysis. Finally, we used the TEST command in
SAS Proc Logistic to determine whether the two estimates differed
significantly across subgroups.

Results

General Descriptive Information

Approximately half of suicide attempters reported prior plan-
ning for the current attempt (53.76%). Sixty percent reported
having a history of suicide attempts (number of prior attempts
among repeat attempters: M � 5.18, SD � 6.81). The most
common index suicide attempt methods were overdose of medi-
cations (75.45%), overdose of alcohol or other drugs (12.73%),
sharp instrument (13.64%), and gun (5.45%). Other methods
(7.27%) included hanging, jumping from high places, motor ve-
hicle crash, or immolation.

Exposed Cases

A participant is considered exposed if he or she reported a
NLE during the period of interest. Results indicate that 69
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patients (62.73% of the sample) experienced a NLE; 50% (n �
55) of the sample reported having at least one interpersonal
NLE and 25.45% (n � 28) reported at least one noninterper-
sonal NLE during the case period. The most common specific
types of NLEs during the case period were family/social
(28.18%) and spouse/partner (27.27%), followed by financial
(11.82%), crime/legal and work/school (both 6.36%), and
health (4.55%).

Univariate Conditional Logistic Regression Analyses

The first series of analyses included univariate associations
between all parameterizations of NLEs and suicide attempts (i.e.,
dependent variable (DV) is the presence or absence of an attempt
on the case vs. control days; see Table 1). Results indicated that
experiencing a NLE was associated with a 2.35 times greater risk
of attempting suicide (p � .01). Further, this relation was driven by
the presence of an interpersonal NLE (OR � 2.85, p � .01); a
noninterpersonal NLE did not increase risk for a suicide attempt
(OR � 1.29, ns). When further dividing interpersonal and nonin-
terpersonal NLEs into specific NLE categories, only having a
spouse/partner NLE (OR � 6.00; p � .01) and a family/social
NLE (OR � 2.18, p � .05) increased risk for a suicide attempt. All
remaining specific (noninterpersonal) NLE categories were not
related to a suicide attempt (ORs ranged from 1.00 to 1.50, ns).

Multivariate Conditional Logistic Regression Analyses

The second series of analyses included unique associations
(within each NLE parameterization) between NLEs and suicide
attempts (see Table 1). Results were consistent with the first series
of analyses, such that an interpersonal NLE (OR � 2.82, p � .01)
was uniquely related to a suicide attempt when controlling for a
noninterpersonal NLE (OR � 1.20, ns). However, only a spouse/
partner NLE (OR � 5.37 p � .01) uniquely predicted suicide
attempts when controlling for other specific NLE categories (ORs
range from 0.75 to 2.09, ns).

Moderation Analyses

Table 2 presents the results of the moderation analyses exam-
ining the effect of any NLE on a suicide attempt as a function of
index attempt planning and psychiatric symptoms. Results indi-
cated significant moderation by current attempt planning: Experi-
encing an acute NLE was a trigger for a suicide attempt among
individuals not currently planning their attempt (OR � 6.00, p �
.001), but not among those currently planning their attempt (OR �
1.00, ns). The any NLE suicide attempt association did not differ
by psychiatric symptoms. Next, the same pattern of results was
observed when examining moderation of the any interpersonal
NLE suicide attempt relation (see Table 3; nonplanning subgroup:
OR � 11.00, p � .01; planning subgroup: OR � 1.38, ns). Finally,
the lack of relation between any noninterpersonal NLE and a
suicide attempt did not differ as a function of current attempt
planning or psychiatric symptoms, all ps � .102.

Discussion

The goals of this study were to (a) determine the triggering
effects of any acute NLE on suicide attempts, (b) examine a range
of NLE categories as triggers for suicide attempts, and (c) examine
whether the association between acute NLEs and suicide attempts
varied as a function of current attempt planning. This study is the
first, to our knowledge, to use the TLFB design to provide initial
estimates of the triggering effect of NLEs on suicide attempts
among a psychiatrically diverse sample. First, consistent with
previous research (Cheng et al., 2000; Weyrauch et al., 2001; Yen
et al., 2005), the current study found that NLEs were proximal risk
factors for suicide attempts. Moreover, based on the use of a
case-crossover design, results also indicated that NLEs were trig-

2 We also tested whether the association between NLEs (i.e., any NLE,
any interpersonal NLE, any noninterpersonal NLE) and suicide attempts
was moderated by gender and history of attempts (i.e., first vs. repeat
attempts). No moderation was observed.

Table 1
Univariate and Multivariate Conditional Logistic Regression Analyses Predicting Suicide Attempts From Negative Life Events

Exposed n (%)
Univariate
OR (CI)

Multivariate
Adjusted OR (CI)Day before Day of attempt

Overall NLE
Any NLE 46 (41.8) 69 (62.7) 2.35 (1.33 to 4.15)��

Interpersonal nature of NLE
Any interpersonal NLE 31 (28.2) 55 (50.0) 2.85 (1.51 to 5.35)�� 2.82 (1.50 to 5.30)��

Any noninterpersonal NLE 23 (20.9) 28 (25.5) 1.29 (0.69 to 2.44) 1.20 (0.61 to 2.33)
Specific type of NLE

Any spouse/partner NLE 15 (13.6) 30 (27.3) 6.00 (1.77 to 20.37)�� 5.37 (1.57 to 18.41)��

Any family/social NLE 18 (16.4) 31 (28.2) 2.18 (1.07 to 4.45)� 2.09 (0.99 to 4.42)
Any crime/legal NLE 7 (6.4) 7 (6.4) 1.00 (0.32 to 3.10) 0.75 (0.22 to 2.54)
Any financial NLE 10 (9.1) 13 (11.8) 1.43 (0.54 to 3.75) 1.43 (0.52 to 3.96)
Any work/school NLE 5 (4.6) 7 (6.4) 1.50 (0.42 to 5.32) 1.38 (0.35 to 5.43)
Any health NLE 5 (4.6) 5 (4.6) 1.25 (0.34 to 4.66) 0.99 (0.25 to 4.02)

Note. N � 110. NLE � Negative Life Event; OR � Odds Ratio; CI � 95% Confidence Interval; Exposed � presence of a particular NLE on the day
before or the day of the suicide attempt; Univariate � Conditional logistic regression analyses with only one predictor in the model; Multivariate �
Conditional logistic regression analyses with more than one predictor in the model; Variables are coded 1 � present; 0 � absent.
� p � .05. �� p � .01.
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gers for suicide attempts, consistent with Conner et al. (in press):
NLEs occurred more often on the day of, as opposed to the day
before, a suicide attempt. Notably, a case-crossover design is ideal
for separating acute from chronic effects on suicide attempts
because it provides estimates of intermittent NLEs over and above
baseline risk associated with past history of NLEs.

Rates of NLEs in the current study are consistent with previous
research finding that the majority of suicide attempters report a
significant NLE in the months and weeks leading up to an attempt.
For instance, Yen et al. (2005) found that almost all suicide
attempters (99.8%) experienced a NLE in the month prior to their
attempt and Heikkinen et al. (1997) found that 70% of suicide
completers experienced a NLE in the week prior to their suicide.
In addition, although Weyrauch et al. (2001) did not provide
overall rates of NLEs, 47% of attempters reported experiencing an
interpersonal NLE with a romantic partner, and 71% experienced
a financial concern, in the week prior to their attempt.

However, the current study and Conner et al. (in press) found
large differences in rates of NLEs on the day of the suicide attempt
(current study: 63% vs. Conner et al.: 11%). Although similar in
content, timing of the NLE assessment could be one reason for
higher rates of NLEs in the current sample. Conner et al. included
AUD patients who attempted suicide within 90 days of entry to
residential treatment, which means that some participants may
have been asked to report NLEs from 3 months prior. In contrast,
participants in the current sample attempted suicide within 24
hours of hospital admission and NLEs were assessed within 7 days
of admittance. In addition, Conner et al. assessed NLEs by day in
the 90 days prior to the suicide attempt, whereas the current study
assessed NLEs by hour in the 48 hours prior to the attempt. Using
hour versus day units in the assessment may have enhanced recall
of NLEs on the day of the attempt. Alternatively, the current study
may have used a lower threshold for determining the presence of
a NLE, thereby increasing the prevalence of NLEs. However, if
these less severe, but still significant, NLEs are helpful in predict-
ing when an individual will attempt suicide, future studies may
consider varying NLE thresholds. Taken together, methodology

differences and difficulties with retrospective recall may have
contributed to the discrepant rates between studies.

Second, and also in line with previous research (Conner et al., in
press; Cooper et al., 2002; Yen et al., 2005), the present study’s
results suggest that interpersonal NLEs might be particularly im-
portant risk factors for suicide attempts. This study is the first, to
our knowledge, to use a case-crossover design to empirically
demonstrate that interpersonal NLEs are specific triggers for sui-
cide attempts. Notably, results varied by current planning of the
suicide attempt. For attempters with current suicide planning, the
presence of a NLE did not further their suicidal plans, or trigger
action. However, for attempters not currently planning their at-
tempt, a NLE served as a trigger for engaging in suicidal behavior.
The current study’s results are consistent with growing evidence
suggesting that NLEs, particularly interpersonal NLEs, are asso-
ciated with less suicide planning (Conner et al., 2007; Weyrauch et
al., 2001).

In line with the interpersonal–psychological theory of suicide
(IPT; Joiner, 2005), these findings suggest that interpersonal
NLEs, in particular, may engender feelings of less belongingness
and greater perceived burdensomeness—two constructs thought to
increase suicidal desire. For individuals without prior suicide plan-
ning, an interpersonal NLE was relatively unusual and could have
led to substantial increases in feelings of burdensomeness and less
belongingness which triggered their attempts. But why weren’t
these NLEs also triggers for the planners? Interestingly, planners
were just as likely to experience a NLE on the day of, as the day
before, their attempt. Perhaps, during the days leading up to an
attempt, NLEs are not unusual for these individuals and thus, do
not have a triggering effect. Alternatively, planners may want to
follow through with their previous suicide plan and, therefore, are
not as impacted by the timing of NLEs. Future research should
consider examining whether interpersonal NLEs are associated
with key components of the IPT using an event-based suicide
assessment, as well as identify potential triggers for the subgroup
of attempters that plan their attempts.

Table 2
Conditional Logistic Regression Analyses Examining the any NLE-Suicide Attempt Relation as a Function of Current Suicide
Planning and Psychiatric Symptoms

N

Exposed n (%)

OR 95% CI pDay before Day of attempt

IV � Any NLE
Moderator: Suicide planning 93 40 (43.0) 60 (64.5) .01
No plan subgroup 43 12 (27.9) 32 (74.4) 6.00��� 2.08–17.29
Plan subgroup 50 28 (56.0) 28 (56.0) 1.00 0.42–2.40
Moderator: BPD 105 44 (41.9) 67 (63.8) .68
No BPD subgroup 35 11 (31.4) 21 (60.0) 3.00� 1.09–8.25
BPD subgroup 70 33 (47.1) 46 (65.7) 2.30� 1.09–4.83
Moderator: Alcohol problems 109 45 (41.3) 69 (63.3) .86
No alcohol problems subgroup 67 27 (40.3) 41 (61.2) 2.40� 1.04–6.82
Alcohol problems subgroup 42 18 (42.8) 28 (66.7) 2.67� 1.14–5.02
Moderator: Drug problems 106 43 (40.6) 67 (63.2) .78
No drug problems subgroup 71 23 (32.4) 42 (59.2) 2.73�� 1.36–5.44
Drug problems subgroup 35 20 (57.1) 25 (71.4) 2.25 0.69–5.44

Note. BPD � Borderline Personality Disorder; OR � Odds Ratio; CI � Confidence Interval; Exposed � presence of a NLE.
� p � .05. �� p � .01.
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Third, the current study is unique due to its more refined
examination of particular categories of NLEs as within-person
triggers for suicide attempts. In particular, consistent with previous
research (Conner et al., in press; Yen et al., 2005), the current
study found that a specific type of interpersonal NLE—romantic/
partner events—were triggers for suicide attempts. One potential
interpretation of these findings is that the loss or disruption of
certain interpersonal relationships may confer greater risk for
suicide attempts than other relationships. That is, perhaps the
impact of NLEs is proportionate to the perceived emotional
bond or tolerability of interpersonal disruptions in romantic
versus other relationships. It will be important for future studies
to consider using larger event-based assessments to clarify the
role of specific types of interpersonal NLEs as triggers for
suicide attempts.

Although our romantic NLE findings were consistent with pre-
vious studies, our null crime/legal (or forensic) NLEs results were
not (Cooper et al., 2002; Yen et al., 2005). It is possible that
romantic NLEs are more proximal triggers for suicide attempts,
whereas crime/legal NLEs are more distal risk factors. For in-
stance, involvement in a court case (the most common crime/legal
NLE reported by Yen et al., 2005) is a NLE that may take
relatively more time to unfold and, therefore, may exert its influ-
ence over the days, weeks, or months, rather than hours, following
the event. Therefore, although crime/legal NLEs may put an indi-
vidual at risk for attempting suicide, these NLEs may not trigger
the attempt. Alternatively, crime/legal NLEs may be relatively less
common and the small number of crime/legal events reported in
the current study may have been too small to detect an effect.
Further replication with larger samples is needed.

Finally, given that NLEs, in general, have a greater etiological
and pathological association with some psychiatric conditions
(e.g., depression, substance disorders; Dohrenwend, 2006) than
others, we also examined the effect of psychiatric symptoms on the
NLE-suicide association. First, because the majority of partici-
pants reported significant depressive symptoms, we were unable to
test how the NLE-attempt association was moderated by depres-
sion. Insofar as most participants met the threshold for significant

depression, it stands to reason that the main study findings are not
attributable solely to depression. We also wanted to ensure that
psychological conditions characterized by trait impulsivity did not
account for our observed moderation results by attempt planning.
Because borderline personality disorder (BPD) and substance use
disorder are two disorders characterized by high levels of trait
impulsivity (Trull, Sher, Minks-Brown, Durbin, & Burr, 2000;
Whiteside & Lynam, 2001), we conducted analyses with BPD
features and problematic substance use replacing current suicide
planning as moderators of the interpersonal NLE-suicide attempt
relation. Results revealed that these variables were not significant
moderators, and thus, do not account for the moderating role of
attempt planning. In addition, we examined whether planning
differed as a function of psychiatric group. The only difference
was for BPD: Individuals with significant BPD features were more
likely to plan their suicide attempt than those without BPD features
(OR � 2.59, p � .04). These results are consistent with previous
research indicating that individuals high in trait impulsivity do
not necessarily engage in more impulsive (or less planned)
suicide attempts (e.g., Baca-Garcia et al., 2005) and that the
opposite direction of results has also been observed (e.g., Witte
et al., 2008).

Taken together, findings from the current study have important
implications for both suicide research and clinical work with
suicidal patients. First, in regard to research design, there are
numerous ways that cases and controls may differ and it is not
feasible to control for all group differences using a standard
case-control methodology. Importantly, the case-crossover design
is an ideal solution to this problem because each case serves as its
own control, thereby allowing for examination of factors that are
unusual for the individual on the day of the suicide attempt. In
addition, it is important to note that it is quite difficult, and
arguably near impossible, to conduct longitudinal research on
acute triggers on the days, and hours, immediately prior to a
suicide attempt. Although some events (distal predictors) confer
lifetime risk for suicide, results from the current study suggest that
other events, specifically interpersonal events, may put an individ-
ual at heightened short-term risk for suicidal behavior. Second, the

Table 3
Conditional Logistic Regression Analyses Examining the any Interpersonal NLE-Suicide Attempt Relation as a Function of Current
Suicide Planning and Psychiatric Symptoms

N

Exposed n (%)

OR 95% CI pDay before Day of attempt

IV � Interpersonal NLE
Moderator: Suicide planning 93 25 (26.9) 48 (51.6) .02
No plan subgroup 43 6 (14.0) 26 (60.5) 11.00�� 2.59–46.78
Plan subgroup 50 19 (38.0) 22 (44.0) 1.38 0.55–3.41
Moderator: BPD 105 29 (27.6) 54 (51.4) .59
No BPD subgroup 35 6 (17.1) 16 (45.7) 4.33� 1.23–15.21
BPD subgroup 70 23 (32.9) 38 (54.3) 2.88� 1.29–6.43
Moderator: Alcohol problems 109 30 (27.5) 55 (50.5) .81
No alcohol problems subgroup 67 17 (25.4) 33 (49.3) 3.29�� 1.41–7.66
Alcohol problems subgroup 42 13 (31.0) 22 (52.3) 2.80� 1.01–7.77
Moderator: Drug problems 106 28 (26.4) 54 (50.9) .57
No drug problems subgroup 71 13 (18.3) 32 (45.1) 4.17�� 1.71–10.16
Drug problems subgroup 35 15 (42.9) 22 (62.9) 2.76 0.88–8.63

Note. BPD � Borderline Personality Disorder; OR � Odds Ratio; CI � Confidence Interval; Exposed � presence of a NLE.
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TLFB method is similar to chain analysis used in dialectical
behavior therapy (DBT; Linehan, 1993) to help patients with BPD
understand the events, thoughts, and feelings that triggered en-
gagement in self-injurious behaviors. Thus, the TLFB procedure
may be useful clinically for highlighting the impact of individual
triggers in an effort to prevent future suicidal behavior, and per-
haps tell us when an individual may be more likely to attempt
suicide. Moreover, the importance of interpersonal NLEs suggests
that it may be essential to (a) target interpersonal effectiveness, a
core component of DBT (Linehan, 1993), in which patients learn
how to anticipate and effectively handle interpersonal conflict; and
(b) include romantic partners and other significant social supports
in treatment to enhance prevention efforts for at-risk patients.

Further, findings suggest that these interpersonal NLEs may
hold significant relevance for those who do not report current
planning for a suicide attempt. Currently, the presence of a
suicidal plan is one index of increased risk for suicidal behavior
(Beck et al., 1974). However, consistent with other studies
(e.g., Borges et al., 2006), almost half of our sample reported
little to no planning for their attempt. Results suggest that
individuals without current suicide planning may still be at
heightened risk for attempting suicide if an interpersonal NLE
is likely to occur. Therefore, for patients who report no current
suicide planning, clinicians may still consider enacting suicide
preventative measures, such as creating a suicide safety plan for
handling NLEs effectively. In addition, it has been suggested by
others (e.g., Conner, 2004) that, given the small intervention
window for attempters who do not make a suicide plan, more
global efforts to restrict access to lethal means may be the most
effective prevention strategy for at-risk individuals.

Although the current study adds to the growing literature
examining the NLE-attempt association, there are limitations to
this study that deserve comment and suggest areas for future
research. First, although the case-crossover methodology holds
all stable, and between-person, risk factors constant, there is a
possibility that a third within-person variable (varying within
days) could have caused both the NLE and suicide attempt. One
possible contender is day-to-day fluctuations in negative affect.
Research indicates that acute stressors produce negative affect
(Dickerson & Kemeny, 2004) and that negative affect increases
with daily stress (Watson, 1988). However, it is unclear
whether daily fluctuations in negative affect are a precipitant
and/or consequence of NLEs. Future research is needed to flesh
out the temporality of these associations.

Second, both state and trait negative emotionality could have
interfered with participants’ recall of NLEs. For instance, partici-
pants may have been in a distressed state during the study assess-
ment, which could have potentially biased their recall of NLEs.
However, research indicates that emotional memories (e.g., signif-
icant NLEs) are remembered more accurately than neutral mem-
ories (Dolcos, LaBar, & Cabeza, 2004; Reisberg & Heuer, 1992).
Therefore, the timing of the NLE assessment (close to the suicide
attempt) is arguably beneficial to the current study because it
minimized retrospective biases and forgetting that may have oc-
curred if the assessment was weeks, months, or even years after the
attempt. In addition, trait negative emotionality, such as depres-
sion, can impact recall of life events. Given that the majority of the
sample reported significant depressive symptoms, it is unlikely
that this recall bias contributed to the main study findings. How-

ever, given that the TLFB interview is based on self-report, future
studies would benefit from also obtaining informant reports (and
other records) about these NLEs that are not impacted by the
attempters’ biases.

Third, the current study used validated self-report screening
measures to assess clinical symptoms. Future studies should rep-
licate these findings with validated structured interviews to assess
diagnostic features. Fourth, although suicide planning in the cur-
rent study was operationalized using a method consistent with
previous research (Baca-Garcia et al., 2001; Suominen et al.,
1997), there is no agreed upon definition of what constitutes low
current suicide planning (cutoffs range from 5 minutes to 24 hours;
see review: Conner, 2004). Future research is needed to examine
the significance of different conceptualizations of suicide planning
on the NLE-suicide association.

Fifth, although the current study did not use the same assess-
ment measure as Conner et al. (in press), we did (a) gather
contextual information about the NLE to serve as anchors for
recall, (b) use a measure that has demonstrated good interrater
reliability in similar samples3, and (c) confirm that each event was
not simply a daily hassle and conformed to a predetermined list of
events. However, unlike other standard assessment measures for
NLEs (e.g., the Life Events and Difficulties Schedule; Brown &
Harris, 1978), the current study did not use contextual details to
judge whether the events met threshold for inclusion and to assess
their severity. Therefore, included NLEs could have been impacted
by participant reporting biases.

Finally, this study’s design was not prospective. However, the
current study’s methodology does provide continuous hourly snap-
shots prior to the suicide attempt, quite close to when it happened.
Therefore, the TLFB design may be a particularly good option for
helping to pinpoint triggers for imminent risk of suicide attempts,
as well as for aiding in the development of intervention strategies
to help prevent future suicidal behavior.

3 Using identical procedures to the current study, with the exception of
adding financial compensation and audio taping interviews, we conducted
a small study (n � 77) and determined the interrater reliability of the NLE
categories. Twenty-two recent suicide attempters’ interviews were ran-
domly selected; one interviewer conducted all original TLFB interviews
and a second interviewer reviewed the audiotape and provided independent
ratings. Results indicated high percent agreement for having any NLE
(Kappa � .82), any interpersonal NLE (Kappa � .81), and any noninter-
personal NLE (Kappa � .70).
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