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Abstract

Negative life events are elevated in suicidal populations. Diathesis-stress and kindling effects
models suggest different mechanisms by which negative life events increase suicide risk. Different
forms of negative life events — risk-taking behaviors and stressors — may have different effects on
non-fatal suicide attempts and suicide. We assessed the effects of risk-taking behaviors and
stressors on suicide, history of non-fatal suicide attempts, and active preparation for suicide in a
sample of adults who died by suicide or other causes (V= 377). Psychological autopsy procedures
using family member interviews and collateral record review were used to complete a risk-taking
behaviors composite measure from the Structured Interview for DSM-IV Personality Disorders,
the Modified Life Experiences Scale, and the planning subscale of the Suicide Intent Scale.
Stressors were significantly associated with death by suicide, even when accounting for
demographic and diagnostic characteristics. Risk-taking behaviors were significantly associated
with non-fatal suicide attempts, even when accounting for demographic and diagnostic
characteristics. Suicide decedents who did not actively prepare for suicide showed significantly
higher risk-taking scores than suicide decedents who actively planned for suicide. Our results
suggest that risk-taking behaviors and stressors impact suicide risk through separate mechanisms.
Risk-taking behaviors may represent a longstanding vulnerability to act impulsively on suicidal
thoughts. Stressors may impact risk for fatal suicidal behaviors in mood disordered populations.
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1. Introduction

Fatal and non-fatal suicidal behavior represents a significant and growing public health
crisis. Suicide accounts for nearly 800,000 deaths each year (World Health Organization,
2017) and for each suicide fatality, approximately 25 individuals will experience a non-fatal
suicide attempt (Nock et al., 2008). Suicidal ideation and non-fatal suicide attempts
prospectively predict both fatal and non-fatal suicidal outcomes (Ribeiro et al., 2016). As
many as 56% of suicide decedents die during their first suicide attempt (Isometsa and
Lonnqvist, 1998). However, most individuals who experience non-fatal suicide attempts will
not go on to die by suicide (Ribeiro et al., 2016). Suicide risk may not simply increase in a
linear fashion with individuals traveling along a trajectory from low-risk experiences of
passive suicidal ideation to high-risk experiences that produce fatal outcomes (Witte et al.,
2017). Instead, single and multiple suicide attempters, fatal and non-fatal, may represent
partially overlapping groups with some distinct features (DeJong et al., 2010). In the current
study, we address the need for research evaluating potential differences in the relationship
between theoretically relevant psychological constructs and risk for non-fatal suicide
attempts, recovery from non-fatal suicide attempts, and death by suicide.

Negative life events may serve as the precipitant that triggers a suicidal crisis. Negative life
events are more common among individuals who experience fatal and non-fatal suicide
attempts than among individuals in the general population (Buchman-Schmitt et al., 2017;
McFeeters et al., 2015). Suicidal ideation and suicidal actions have been associated with the
number, severity (Buchman-Schmitt et al., 2017), type (DeJong et al., 2010), and timing
(Bagge et al., 2014) of negative life experiences. Diathesis-stress models suggest that
individuals who engage in suicidal behaviors are more sensitive to negative life experiences
due to chronic tendencies to overreact to feelings of distress (Mann et al., 1999). Kindling
effect models (Joiner et al., 2009) suggest that individuals become sensitized to specific
threatening negative life experiences. In this conceptualization, negative life events increase
suicide risk by facilitating habituation to physical pain and fear of life-threatening,
dangerous, or extremely upsetting experiences (Smith and Cukrowicz, 2010).

Negative life events include a broad range of experiences including both stressors and risk-
taking behaviors. Research evaluating negative life events is complicated by heterogeneous
assessment methods across studies. Negative life events have been operationalized as
adverse childhood experiences (e.g., sexual abuse; May and Klonsky, 2016), total score on
composite measures of stressors (e.g., events from the Psychiatric Epidemiology Research
Interview Life Events Scale; Bagge et al., 2012), rationally derived assessments of painful
and provocative events (Bender et al., 2011), and self-reported assessments of risk-taking
behaviors (dangerous events associated with “tempting fate”; Nock et al., 2018). These
methods reflect the effects of both stressors and risk-taking behaviors. Stressors and risk-
taking behaviors may be separate but related constructs which affect non-fatal and fatal
suicidal behaviors differently. Stressors can be defined as adverse events which are not
necessarily the consequences of maladaptive behaviors and are potentially distressing. For
example, childhood sexual abuse represents a stressor which is more prevalent among
suicide attempters (May and Klonsky, 2016). Stressors are related to non-fatal suicide
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attempts (Bagge et al., 2012; McFeeters et al., 2015) and suicide (Foster, 2011). By contrast,
risk-taking behaviors represent self-determined acts which are characterized by recklessness
and have the potential to result in dangerous or adverse consequences. For example,
engaging in unprotected or promiscuous sexual activity or illicit drug use (i.e., risk-taking
behaviors) may be associated with non-fatal suicide attempts (Ammerman et al., 2018).

Adolescent (Hallfors et al., 2004; Hantouche et al., 2010; Pena JB et al., 2012) and adult
samples (Olfson et al., 2017) of non-fatal suicide attempters show higher rates of risk-taking
behaviors than are observed in the general population. There are some indications that risk-
taking behaviors are independently associated with non-fatal suicide attempts beyond the
effects of stressors (King et al., 2001). However, it is not clear if stressors and risk-taking
behaviors are differentially related to fatal suicidal behaviors or if they increase suicide risk
through different mechanisms.

Risk-taking behaviors may increase risk of engaging in non-fatal and fatal suicidal behaviors
in a subset of individuals who show a pattern of reckless behaviors and who struggle to cope
with disruptive life events. The relationship between risk-taking behaviors and suicide may
represent a marker of a long-standing deficit in risk-sensitive decision making (Clark et al.,
2011) which inhibits the ability to engage in adaptive behaviors or may result from increased
exposure to life stress which precipitate suicidal behaviors (Zouk et al., 2006). Alternatively,
risk-taking could function to reduce risk of fatal suicidal behaviors, as individuals who are
ambivalent about death initiate reckless behaviors to “tempt fate” as an alternative to suicidal
behaviors. Thus, risk-taking may function as a form of non-suicidal self-injury which serves
as an anti-suicidal alternative among self-injurers who experience suicidal ideation (Klonsky
et al., 2015), as a reflection of a long-standing deficit in the ability to appreciate the painful
consequences of self-destructive behaviors (Nock et al., 2006), or as a catalyst for the
transition from suicidal ideation to potentially fatal suicidal behaviors among individuals
who become sensitized to self-harm (Anestis et al., 2015).

Very few studies evaluate how negative life events differentially relate to suicidal ideation,
non-fatal, fatal, and repeated suicide attempts or recovery from suicide (i.e., eventual death
by natural causes). Meta-analysis (May and Klonsky, 2016) indicates that non-fatal suicide
attempters have experienced sexual abuse more frequently than individuals who experience
suicidal ideation (d'= 0.52); however, sexual abuse is more common among individuals who
experience suicidal ideation than in non-suicidal individuals (&= 0.34). Nock and colleagues
(2018) found that dangerous events associated with extreme risk-taking behaviors uniquely
predict non-fatal suicide attempts in military service members who report suicidal ideation.
Some research suggests that suicide decedents are more likely than non-fatal suicide
attempters to have experienced life stressors, including more medical problems (Mills et al.,
2016), financial problems, and occupational problems (DeJong et al., 2010). Other studies,
however, indicate that suicide decedents show similar rates of negative life events (Bush et
al., 2013) or fewer stressors (Innamorati et al., 2008) when compared to non-fatal suicide
attempters. Buchman-Schmitt and colleagues (2017) investigated two samples of suicide
decedents and found that lower intensity stressors are more common among suicide
decedents who died on their first suicide attempts than among decedents who died after
multiple suicide attempts. There may be no relationship between the number of stressors and
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number of non-fatal suicide attempts among suicide decedents (Buchman-Schmitt et al.,
2017). Post-mortem research may be especially important for comparing ultimate outcomes
of non-fatal and fatal suicidal behaviors and assessing potential differences in the underlying
relationship between stressors and risk-taking behaviors on different suicidal outcomes.

The primary aim of the present study is to evaluate the relationship between negative life
events and non-fatal and fatal suicidal behavior among decedents. Consistent with diathesis-
stress theories of suicide, we hypothesize that stressors and risk-taking behaviors are more
common among suicide decedents and non-fatal suicide attempters than control subjects. We
also hypothesize that risk-taking behaviors would represent a chronic vulnerability to suicide
and thus would be independently associated with non-fatal and fatal suicidal behaviors over
and above the effects of stressors. We also thought that risk-taking behaviors will increase
risk of suicide-related behaviors, perhaps by increasing the likelihood that individuals will
act in a maladaptive manner when they experience distress. Thus, we hypothesize that
individuals who showed elevated rates of risk-taking behavior would also show lower levels
of suicidal planning. We predict that individuals who chronically engaged in risk-taking
behaviors were less likely to engage in behaviors which reflect active preparation for
suicide.

2. Methods
2.1 Subjects

The present study evaluated stressors and risk-taking behaviors in 571 adults who died in a
large, urban area during the years 1989-2013. Subjects were recruited from the Cuyahoga
County Medical Examiner’s office as part of a larger psychological autopsy study which
involved post-mortem tissue collection and structured interviews with next-of-kin and other
collateral informants regarding decedents’ psychosocial functioning (Mahajan et al., 2018).
Decedents who presented to the Medical Examiner’s office with a history of intravenous
drug use were excluded from the study in order to reduce risk of disease transmission to
study staff who were collecting tissue samples. Subjects were excluded from the analysis if
next-of-kin consented to tissue collection but did not complete psychological autopsy
interviews (n= 131), subjects were minors (n7= 3), death resulted from homicide (n=5), or
if there was insufficient information available to complete the measures included in this
study (n=55). The final sample included 377 subjects categorized as: (1) suicide with no
prior non-fatal suicide attempts (7= 79), (2) suicide with at least one prior non-fatal suicide
attempt (17 =57), (3) death by other causes (natural causes or accident) with no prior non-
fatal suicide attempts (7= 215), (4) death by other causes with at least one prior non-fatal
suicide attempt (7= 26).

2.2 Measures

The Structured Clinical Interview for DSM-1V (SCID-I; First et al., 1995) was used to assess
for the presence of major mental illness according to DSM-IV-TR criteria at the time of
death and throughout the lifetime (American Psychiatric Association, 2000). The SCID-I
was adapted for psychological autopsy by changing each question to third-person phrasing
such that they referred to symptoms experienced by the study subjects and not the
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informants. SCID-I items were rated based on a consensus of informant report and collateral
record review. Psychometric analysis supports the wide use of the SCID-I for the assessment
of DSM-IV Axis | diagnoses in research and treatment settings. Interrater reliability for the
SCID-I is in the adequate to excellent range with an average Kappa of 0.71 (range = 0.60 —
0.83; (Lobbestael et al., 2011). The use of the SCID-I in psychological autopsy is supported
by evidence of high levels of agreement between personal and proxy report on the measure
(KappaAny Axis 1 = 0.68, mean Kappa = 0.74, range = 0.65 — 0.87; (Schneider et al., 2004).
There is an excellent level of correspondence on the SCID-I between the reports of suicide
attempters as compared to family member informants (Kappa = 1.0; (DeJong and
Overholser, 2009). The SCID-I shows excellent inter-rater reliability with Kappa values
ranging from 0.96 to 1.0 in co-rated interviews with proxy informants for suicide decedents
and age matched controls (Dumais et al., 2005).

Risk-taking behaviors were measured using a composite score created by selecting items
from the Structured Interview for DSM-1V Personality Disorders (SIDP-1V; Pfohl et al.,
1997). The SIDP-1V is a psychometrically sound (Bernstein et al., 1997) semi-structured
personality disorder assessment which assesses functioning in a variety of domains over five
years prior to death (Pfohl et al., 1997). The SIDP-1V was adapted for psychological autopsy
such that items were rated based on a consensus between informant report and collateral
records about decedents’ functioning. Five SIDP-1V risk-taking items were selected by the
authors (AA, JO, and CB) because they reflected a tendency to engage in reckless behavior
that could result in potentially adverse outcomes for physical, financial, interpersonal, or
psychological well-being. Items included SIDP-1V ANT-1 (criminal behavior; e.g., theft,
selling drugs, prostitution), ANT-3 (behavior resulting from failure to plan ahead; e.g.,
quitting a job with no backup plan, moving without securing housing), ANT-4 (assaultive
behavior; e.g., repeated physical fights, throwing objects during repeated angry outbursts),
ANT-5 (reckless and unsafe behaviors; e.g., reckless driving, repeated reprimands at work
for engaging in dangerous behaviors), and BPD-4 (non-suicide self-damaging impulsivity;
e.g., sexual promiscuity, gambling, shoplifting, and substance misuse). A sixth item, BPD-5
(recurrent non-suicidal self-injury or suicidal behavior, gestures or threats) was considered to
reflect risk-taking but was not included in the composite because it reflected recurrent
suicidal behavior which is an outcome variable in the present study. Scores on the final risk-
taking behaviors composite can range from 0 to 15. Higher scores represent higher
propensity to engage in reckless and potentially self-destructive behavior across a variety of
domains. A similar risk-taking composite showed good psychometric properties in a sample
of outpatient veterans with post-traumatic stress disorder (Lusk et al., 2017). In the present
study, the risk-taking behaviors composite showed acceptable levels of internal consistency,
a =0.76.

The Modified Life Experiences Scale (MLES) assesses the presence of potentially stressful
life events in a variety of domains. The measure was derived from the Life Experiences
Survey (LES; Sarason et al., 1978) which shows good to excellent rates of test-retest
reliability (r=0.64) over a 5- to 6-week interval. In the present study, the presence (1) or
absence (0) of ten categories of stressors within three months of death were assessed using
the MLES. Categories included bereavement, financial problems, occupational difficulties,
health problems, family conflicts, inpatient hospitalization, inpatient hospitalization of a
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family member, conflict in intimate relationships, legal problems, and other stressors (e.qg.,
moving to a city = 50 miles from hometown, loss of housing). MLES stressors were rated
based on a consensus between information gathered through the psychological autopsy
interview and review of collateral records. Total scores ranged from 0 (no stressors) to 10
(all categories present within past three months). The MLES has previously been used
successfully with suicide attempters and decedents (Fisher and Overholser, 2014; Overholser
etal., 2012).

The Suicide Intent Scale (SIS; Beck et al., 1974) is a 15-item measure of the desire to die by
suicide. Suicidal planning was assessed in the present study using a seven-item subscale
which has been identified through factor analyses in clinical samples of suicide attempters
(SIS-P; Beck, 1976). The SIS-P was completed for all suicide decedents (n = 136) through a
retrospective chart review of all psychological autopsy records including the consensus
diagnosis reports, SCID-1, SIDP-1V, suicide notes (if available), police reports, autopsy and
toxicology reports, and medical and legal records. The chart review was completed by the
primary author (AA) and a master’s level research assistant who was blinded to the
hypotheses of the study. Raters completed a standardized data capture form which contained
SIS-P items assessing characteristics of suicidal planning including isolation, timing,
precautions against discovery/intervention, final acts, active preparation for suicide, the
presence of a suicide note, and overt communication of intent to die by suicide during the
fatal attempt. Excellent levels of absolute agreement amongst the two independent raters
were observed for the SIS-P on a subsample of 20% of subjects in the present study, ICC =
0.92. However, we observed poor levels of internal consistency, a = 0.46, in the SIS-P for
the current sample. Given the psychometric limitations of the composite measure, and
consistent with previous studies (Bagge et al., 2012), we used a single item (suicide
preparation [item 6]) to assess the relationship between risk-taking behaviors and behaviors
which reflect active preparation for fatal suicide attempts. Suicidal preparation was scored 0
(49.2%, no preparation), 1 (30%, at least some minimal to moderate preparation; e.g.,
conducting an internet search for toxic doses of medication on the day of the suicide
attempt), or 2 (20.8%, extensive preparation;, e.g., stockpiling prescription medication to use
for an overdose).

2.3 Procedures

Data were collected using psychological autopsy procedures as part of an ongoing multi-site,
IRB-approved study examining biological factors associated with depression and suicide
(Mahajan et al., 2018). Potentially eligible subjects who died by suicide or other causes
presented to the Cuyahoga County Medical Examiner’s Office. Publicly available records
were used to identify decedents’ legally-defined next-of-kin. Family members were recruited
to provide written informed consent for post-mortem tissue collection and psychological
autopsy interview procedures. Standardized psychological autopsy procedures (Conner et
al., 2012) were followed by a master’s level social worker who conducted modified
structured interviews with next-of-kin and any other collateral reporters. Diagnostic
interviews evaluated decedents’ psychosocial diagnoses, psychological functioning, and
treatment history. Collateral medical, psychological, legal, autopsy and toxicology records
were collected to support evaluation of decedents’ physical health, mental health, and
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personality characteristics. The interviewer integrated psychosocial information from the
psychological autopsy interview and collateral records in order to prepare a case report
containing diagnostic and item-level data for variables of interest. Psychological autopsy
case reports, interviews, and collateral materials were presented to a board certified licensed
clinical psychologist, a board-certified psychiatrist, and a neuroscientist during a group
meeting. The interdisciplinary team of reviewers was not blinded to decedents’ cause of
death because the consensus meeting was used to assess potential exclusion criteria for a
larger post-mortem tissue study (e.g., damage to the pre-frontal cortex due to self-inflicted
gunshot wound) which focused on neurobiological risk factors for suicide. However, all
members of the interdisciplinary team have terminal degrees in their professional area and
extensive experience with psychological autopsy studies. Consensus agreement between the
interdisciplinary team was reached through discussion for diagnoses and item-level data.

2.4 Data analyses

First, we evaluated the differential relationship between fatal and non-fatal suicidal
behaviors and demographic differences, major DSM-IV-TR Axis | diagnostic categories
present in at least 5% of the sample (e.g., Any Anxiety Disorder instead of Generalized
Anxiety Disorder), risk-taking behaviors, and stressors. A series of chi-square comparisons
evaluated the relationship between categorical variables and cause of death (suicide or other
causes) and history of non-fatal suicide attempts prior to death (present or absent). Main and
interaction effects of suicide and non-fatal suicide attempts on continuous variables were
assessed using a series of 2 x 2 analyses of variance (ANOVA). Between-group analyses
were used to evaluate the hypotheses that stressors and risk-taking behaviors would be
significantly more common among suicide decedents (compared to individuals who died by
other causes) and decedents who engaged in non-fatal suicide attempts (compared to
decedents who never experienced non-fatal suicide attempts).

Next, a hierarchical binomial logistic regression was conducted to evaluate the independent
relationship between death by suicide and risk-taking behaviors (step 4), over and above the
effects of demographic characteristics (step 1), Axis | diagnostic category (step 2), and
stressors (step 3). A similar hierarchical binomial logistic regression evaluated the
relationship between history of non-fatal suicide attempts (present or absent) and risk-taking
behaviors, over and above the effects of demographic characteristics, diagnoses, and
stressors. Finally, hierarchical ordinal regression evaluated the effects of risk-taking
behaviors on active preparation for suicide which were not accounted for by demographic
characteristics, diagnoses, and stressors in a subsample of suicide decedents (7= 136).
Demographic and diagnostic characteristics which were significantly different in between-
group analyses of death by suicide, history of non-fatal suicide attempt, or active preparation
for suicide were entered as covariates in each of the models. Statistical analyses were
performed using IBM SPSS statistical software package version 21 with all subjects for
whom complete data were available.
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3. Results

3.1 Death by suicide or other causes

When compared to subjects who died by other causes, suicide decedents were more likely to
be male (p=0.01), to be white (o= 0.009), and to be educated beyond high school (p <
0.05). No main or interaction effects of age were observed based on cause of death or non-
fatal suicide attempt history (see Table 1).

Suicide decedents were significantly more likely to have a mood disorder (p < 0.001)
compared to subjects who died by other causes. No other between-group diagnostic
differences were observed in comparisons between subjects who died by suicide or other
causes (see Table 2).

A 2 x 2 ANOVA assessing the relationship between fatal and non-fatal suicidal behaviors
and stressors revealed significant main effects of cause of death (A1, 369) = 8.35, p=0.004,
partial n2 = 0.02) but no significant interaction effect with non-fatal suicide attempts (o=
ns). Suicide decedents showed significantly higher levels of stressors compared to natural
deaths. A 2 x 2 ANOVA assessing the relationship between cause of death and non-fatal
suicidal behaviors and risk-taking behaviors revealed no main effects of cause of death (p=
ns) or interaction effects (p = ns), perhaps because subjects who died by suicide and subjects
who died by other causes showed similar rates of risk-taking behaviors.

Hierarchical binomial logistic regression indicated that risk-taking behaviors were not
significantly associated with death by suicide, over and above the effects of demographic
characteristics, mood disorders, and stressors (see Table 3). Stressors (OR = 1.36, 95% Cl =
1.13 - 1.64), mood disorders (OR=7.89, 95% C/= 4.61 — 13.50), and male gender (OR =
2.64, 95% CI =1.16 — 4.77) were significantly associated with increased risk of death by
suicide in the final model. However, white race (p = ns) and educational attainment (p = ns)
were no longer significantly related to death by suicide when risk-taking behaviors were
added to the model. The final model appeared to fit the data well (X2 (5, N=377) = 115.62,
p<0.001) and explained a significant proportion of variance in death by suicide, Nagelkerke
R2=0.36.

3.2 Presence or absence of non-fatal suicide attempts among all decedents

Decedents with a history of non-fatal suicide attempts were more likely to be single (p=
0.001) and unemployed (p = 0.005) when compared to subjects who had no history of non-
fatal suicide attempt. When compared to decedents with no history of non-fatal suicide
attempts, decedents with a history of non-fatal suicide attempts were significantly more
likely to meet diagnostic criteria for all Axis | diagnostic categories evaluated in the present
study.

A 2 x 2 ANOVA assessing the relationship between fatal and non-fatal suicidal behaviors
revealed significant main effects of suicide attempt history on stressors (A1, 369) = 13.44, p
<0.001, partial 72 = 0.03). Non-fatal suicide attempters showed significantly higher levels
of stressors compared to decedents who had no history of non-fatal suicide attempts. When
compared to decedents with no prior non-fatal suicide attempts, decedents who had histories
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of non-fatal suicide attempts also showed significantly higher scores on the risk-taking
behaviors composite, A1, 373) = 17.17, p <0.001, partial 2 = 0.04.

A history of non-fatal suicide attempts among decedents was associated with risk-taking
behaviors (OR=1.24, 95% C/=1.10 — 1.39), over and above the effects of demographic
characteristics, diagnostic category, and stressors in hierarchical binomial logistic regression
(see Table 4). In the final model, mood disorders (OR = 7.77, 95% C/ = 3.36 — 17.88) and
psychotic disorders (OR =19.44, 95% CI =6.16 — 61.40) were significantly associated with
a history of non-fatal suicide attempts among decedents. Substance use disorders were
significantly associated with non-fatal suicide attempts over and above the effects of
demographic characteristics (i.e., in step 2; OR=1.91, 95% C/=1.08 — 3.39) but not when
modeled with stressors (i.e., in step 3; OR=1.30, 95% C/=1.76, 95% C/=0.98 — 3.15).
Similarly, stressors were significantly associated with a history of non-fatal suicide attempts
when controlling for the effects of demographic and diagnostic characteristics (i.e., in step 3;
OR=1.30, 95% C/=1.06 — 1.60), but the relationship between non-fatal suicide attempts
and stressors failed to reach the level of statistical significance when risk-taking behaviors
were added to the final model (i.e., in step 4; OR=1.22, 95% C/=1.10 - 1.39, p= ns). The
final model appeared to fit the data well (Xz (8, N=377) =93.55, p<0.001) and explained
a significant proportion of variance in death by suicide, Nagelkerke /2 = 0.35.

It is possible that there was some overlap between the Axis I substance use disorders
category and the risk-taking behaviors composite item assessing illegal behaviors (ANT-1).
In order to address possible criterion overlap, we conducted a sensitivity analysis by
repeating the hierarchical binomial logistic regression evaluating non-fatal suicide attempts
without the substance use disorders covariate. Covariates in the repeated model included
demographic characteristics (step 1: marital status, employment status), Axis | diagnostic
categories (step 2: mood disorders, anxiety disorders, psychotic disorders), stressors (step 3),
and risk-taking behaviors (step 4). A similar pattern of results was observed in that non-fatal
suicide attempts were significantly related to risk-taking behaviors (OR = 1.23, 95% CI/ =
1.11-1.36), mood disorders (OR=7.72, 95% C/ = 3.38 — 17.62), and psychotic disorders
(OR=20.05, 95% CI/ = 6.41 — 62.66) but no other covariates in the final model (X2 (7, N=
377) = 92.61, p< 0.001, Nagelkerke’s /2= 0.34).

3.3 Active preparation for death by suicide

We planned to use a hierarchical ordinal regression to evaluate the independent relationship
between active preparation for suicide (absent, minimal/moderate, extreme) with risk-taking
behaviors. It was not possible to fit a hierarchical ordinal logistic regression model to the
data because very few suicide decedents with high-risk taking behavior scores showed
higher levels of suicidal planning.

Two post-hoc analyses used one-way analysis of variance (ANOVA) to assess statistically
reliable differences in the level of risk-taking or stressors at different levels of active
preparation for suicide. Suicide decedents with different levels of active suicidal preparation
showed significantly different levels of risk-taking behaviors (Welch’s A2, 70.58) = 6.65, p
< 0.01). Suicide decedents who show no active preparation for suicide (S1S-6 = 0) had
significantly higher risk-taking scores (M= 2.78, SD = 3.53) compared to suicide decedents
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who took extreme measures to prepare for suicide (M= .91, SD=1.27; p< 0.05) in the
Bonferroni follow-up analyses. No relationship between active preparation for suicide and
stressors was observed (A2, 116) = 0.07, p= ns).

4. Discussion

There is a dearth of research evaluating the differential effects of stressors and risk-taking
behaviors on non-fatal and fatal suicide attempts. In the present study, risk-taking behaviors
were associated with increased risk of non-fatal suicide attempt history. Regardless of the
cause of death, subjects who had non-fatal suicide attempts showed more than double the
rates of risk-taking behavior than subjects without non-fatal suicide attempts. Risk-taking
behaviors may differentiate individuals who will engage in non-fatal suicide attempts and go
on to die by other causes. Although risk-taking behaviors were related to suicide attempts,
risk-taking behaviors were not associated with increased risk of death by suicide over and
above the effects of life stress, diagnostic category, and demographic characteristics.
Notably, there appeared to be a somewhat restricted range of risk-taking scores in the
sample. The present results suggest that the addition of even one SIDP-1V risk-taking trait
may have a meaningful impact on patterns of non-fatal suicide attempts, suicide, and
suicidal preparation. Risk-taking behaviors may represent a vulnerability which increases
the likelihood that an individual will engage in suicidal behavior but do not appear to
sensitize individuals to highly lethal or to ongoing suicidal behaviors.

Stressors appear to increase the risk of suicidal behaviors but sensitization may not explain
this association in suicide decedents. A dose-response relationship between the number of
stressors and suicidal behaviors was observed in the present study. Subjects who engaged in
any non-fatal or fatal suicidal behaviors experienced stress in approximately one additional
domain of life more than subjects who never engaged in suicidal behavior. Results of the
present study are consistent with evidence that elevated levels of life stress differentiate
suicide decedents from living non-fatal suicide attempters (DeJong et al., 2010). In the
present study, suicide decedents who had previously attempted suicide showed the highest
levels of life stress (M= 2.58, SD = 1.67). These findings suggest that suicidality may not be
associated with a kindling effect, such that fewer stressors are required to produce suicidal
behaviors, but rather are more consistent with the hypothesis that vulnerable individuals may
engage in suicidal behaviors when confronted with life stress (Mann et al., 1999). Stressors
were associated with risk of non-fatal and fatal suicidal behaviors over and above the effects
of risk-taking behaviors, diagnostic category, and demographic characteristics.

Risk-taking may represent a behavioral marker for an underlying tendency towards trait-like
impulsivity or the tendency to act impulsively on suicidal thoughts. Shelef and colleagues
(2018) found that impulsive suicide decedents showed higher levels of risk-taking behaviors
(e.g., aggression), as well as lower levels of suicidal planning when compared to suicide
decedents without longstanding patterns of impulsivity. High risk-takers may have
significant difficulty conceptualizing the possible consequences of dangerous or reckless
behaviors. In the present study, suicide decedents who showed no signs of active preparation
for suicide showed significantly higher levels of risk-taking behaviors. Suicidal planning is
associated with lower perceptions of lethality of suicidal behavior among medically attended
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non-fatal suicide attempters (Bagge et al., 2013). However, it is not clear whether impulsive
suicide attempts result in lower levels medical lethality (Horesh et al., 2012) or similar levels
of medical lethality (Spokas et al., 2012) when compared to more highly planned suicide
attempts. As in the present study, a subset of impulsive suicide attempts among high risk-
takers will be fatal. It is possible that the lethality of suicide attempts depends less on risk-
takers’ habituation to painful and life-threatening situations and more on their familiarity
with and access to lethal means of suicide.

Risk-taking may alternatively represent a behavioral marker of poor distress tolerance or
sensitization to stressors which facilitates suicidal behaviors. Impulsive suicide attempters
(Brown et al., 1991) and decedents (Shelef et al., 2018) show lower levels of depression and
hopelessness compared to non-fatal suicide attempters who show higher levels of suicidal
planning. Suicide decedents with a history of risk-taking behaviors may experience more
stressors in the days before suicide (Shelef et al., 2018) and repeated non-fatal suicide
attempts are associated with the interaction between early childhood adversity, recent
negative life experiences, and recent psychopharmalogical treatment (Pompili et al., 2011).
However, results from the present study suggest that risk-taking behaviors increase risk of
non-fatal suicide attempts over and above the effects of stressors. Risk-taking behaviors may
identify distressed individuals who are at risk of engaging in non-fatal suicide attempts and
repeated suicidal behaviors in the context of mood or psychotic disorders.

The present results suggest that stressors and risk-taking behaviors may be related constructs
which affect risk for suicidal behaviors differently. Whereas risk-taking behaviors may
increase risk for non-fatal suicidal behaviors by reducing suicidal planning in a subset of
decedents who cope poorly with negative life experiences, stressors may precipitate highly
lethal suicidal behaviors through some other mechanism. Our findings are consistent with
evidence that stressors are associated with death by suicide (Foster, 2011). Stressors may
affect the desire to die in vulnerable populations or may exacerbate underlying psychiatric
conditions. Stressors precipitate suicidal ideation in the 24-hours before highly lethal suicide
attempts among non-fatal suicide attempters who require medical attention — perhaps the
only population to suicide decedents that can provide information on suicidal beliefs (Bagge
etal., 2014). Stressed suicide decedents are more likely than non-fatal to suicide attempters
to leave a suicide note, perhaps indicating higher levels of suicidal intent (DeJong et al.,
2010).

The findings of the present study should be evaluated in the context of several limitations.
The retrospective, cross-sectional nature of this study precludes an evaluation of the
direction of the relationship between suicidal behaviors, risk-taking behaviors, and life
stress. It is possible that suicidal behaviors produce a cascade of medical, psychological,
social, and other stressors among non-fatal suicide attempters or increase risk-taking
behaviors among individuals who continue to show ambivalence about death following a
suicide attempt. Some evidence indicates that risk-taking behaviors mediate the relationship
between psychiatric symptoms and stressors in clinical populations (Lusk et al., 2017).
However, the present results indicate that clinical diagnostic categories, stressors and risk-
taking behaviors display separate, independent effects on non-fatal suicide attempts, suicide
deaths, and active preparation for suicide.
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While not expected, our sampling and data collection methods may have introduced bias
into the results. Intravenous drug users were excluded from the larger study from which this
sample is drawn in order to limit risk of the transmission of infectious diseases during the
collection, storage, and analyses of post-mortem tissue. Excluding intravenous drug users
may have resulted in an underestimate of the level of risk-taking observed among individuals
who died by other causes and suicide because substance abuse is associated with elevated
rates of risk-taking in other domains (Ritchwood et al., 2015). However, the relationship
between non-fatal suicide attempts and risk-taking behaviors appeared to be independent of
the effects of substance use disorders in the present study. Individuals who died by homicide
were excluded to reduce possible complications in data collection and adverse effects
experienced by family member informants during homicide investigations and media
coverage. It is not clear how excluding murder victims may have affected the results because
risk-taking behaviors among murder victims are poorly characterized. Statistically reliable
associations between suicidal behaviors and risk-taking behaviors were observed despite a
possible underestimation of population-wide levels of risk-taking behaviors due to the
exclusion of intravenous drug users and homicide victims.

The interdisciplinary team which assessed diagnostic characteristics and the personality
traits used to construct the risk-taking assessment were not blinded to cause of death because
they were also evaluating any damage to post-mortem tissue which may have occurred as a
result of the manner of death. Diagnoses reached through consensus in psychological
autopsy studies using similar methods show good psychometric properties, thus it is not
clear how the lack of blinding in the present study may have affected the results. We
attempted to address any bias introduced by our sampling methods by including diagnostic
characteristics as covariates in our multivariable models.

The present study indicates that risk-taking behaviors and stressors may be separate but
related negative life experiences which increase risk for suicidal behaviors. Trait-like
tendencies to engage in risk-taking behavior may be a marker of chronic risk of entering into
suicidal crisis and may reduce suicidal premeditation. Stressors may elevate chronic risk of
engaging in entering fatal suicidal behaviors. Individuals who experience mood and
psychatic disorders may be vulnerable to suicidal behaviors in the context of negative life
experiences like stressors and risk-taking behaviors. Clinicians can incorporate risk-taking
behaviors and stressors into suicide risk assessments. Clinicians can consider how to tailor
safety planning and other interventions to patients given that individuals with a history of
risk-taking behaviors may be at greater risk of an impulsive, unpredictable suicide attempt
and individuals with lower levels of risk-taking behaviors may be at greater risk of a highly
lethal, premeditated suicide. Clinicians may also help patients develop adaptive strategies for
coping with life stress, given evidence that the accumulation of life stress over time may
precipitate suicidal behavior. Additional research may help to replicate and clarify the
mechanisms underlying the relationship between stressors and suicide in vulnerable
populations, given results from the present study which do not support kindling hypotheses
of suicide or provide evidence that stressors precipitate suicide in vulnerable populations by
activating suicidal planning.
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Highlights
. Risk-taking is elevated among suicide decedents.
. Risk-taking is associated with non-fatal suicide attempts in decedents.
. Suicide decedents who did not prepare for suicide showed higher levels of
risk-taking.
. Stressors are associated with death by suicide.
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Table 1.
Between-group differences on demographic characteristics based on history of non-fatal and fatal suicidal
behaviors
Suicide Death by other Non-fatal suicide No Non-fatal Suicide Non-fatal
Causes attempt history Suicide Attempt vs. Death Suicide
History by other Attempt
causes History vs.
No Non-fatal
Suicide
Attempt
History
N (%) 136 (36.1) 241 (63.9) 294 (78.0) 83 (22.0)
Age M (SD) 46.79 (18.08) 51.16 (14.81) 46.00 (17.18) 50.59 (15.77) 2.72 2.05
Gender
Male N (%) 108 (79.4) 162 (67.2) 54 (65.1) 216 (73.5) 6.36" 2.25
Race
Caucasian N (%) 118 180 72 (86.7) 226 6.76 %% 3.37
African (86.8) (74.7) 10 (12.0) (76.9)
American N (%) 15 (11.0) 60 (24.9) 1(1.2) 65 (22.1)
Other N (%) 3(2.2) 1(0.4) 3(1.0)
Marital Status
Single V(%) 44 (32.4) 77 (32.0) 35 (42.2) 86 (29.3) 3.20 10.31***
Married N (%) 47 (34.6) 106 (44.0) 21(25.3) 132 (44.9)
Separated N (%) 7(5.1) 3(1.2) 4 (4.8) 6 (2.0)
Divorced N (%) 24 (17.6) 35 (14.5) 17 (20.5) 42 (14.3)
Widowed N (%) 14 (10.3) 20 (8.3) 6(7.2) 28 (9.5)
Education
< HS Diploma N (%) 19 (14.0) 52 (21.6) 13 (15.7) 58 (19.7) 210%* 0.42
HS Diploma A (%) 43 (31.6) 84 (34.9) 28 (33.7) 99 (33.7)
Some College N (%) 35 (25.7) 56 (23.2) 25 (30.1) 66 (22.4)
Associates Degree NV (%) 5@.7) 10 (4.1) 4(4.8) 11 (3.7)
Bachelor’s Degree N (%) 20 (14.7) 25(10.4) 8(9.6) 37 (12.6)
Advanced Degree N (%) 13 (9.6) 14 (5.8) 5 (6.0) 22 (7.5)
Employment
Unemployed N (%) 73 (53.7) 104 (43.2) 50 (60.2) 127 (43.2) 3.72 771

Note: Chi-square analyses were conducted for categorical variables. Chi-square analyses for gender, race, marital status, education, and
employment were conducted on dichotomized data.2 x2 analyses of variance (ANOVA) were conducted for age. Test statistics for main effects are
reported here and non-significant interaction effects are omitted.

*
indicates p < 0.05.

*:

ok
indicates p< 0.01.

Aok

indicates p<0.001.
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Between-group differences on clinical characteristics based on history of non-fatal and fatal suicidal behaviors

Suicide Death by Non-fatal No Non-fatal Suicide vs. Non-fatal
other Causes suicide Suicide Death by Suicide Attempt
attempt Attempt other causes History vs. No
history History Non-fatal
Suicide Attempt
History
Any mood disorder N (%) 107 (78.7) 70 (29.2) 60 (72.3) 117 (39.9) 8541 ** 27.18%**
Any anxiety disorder N (%) 13 (9.6) 22(9.2) 13 (15.9) 22 (7.5) 0.01 5.277%%
Any psychotic disorder N (%) 14 (10.3) 13 (5.4) 14 (16.9) 13 (4.4) 3.10 14 99"
Any substance use disorder A/ 76 (55.9) 109 (45.2) 54 (65.1) 131 (44.6) 3.50 111777
(%)
Stressors M (SD) 2.39 (143) 1.45 (139) 2.52 (164) 1.59 (136) 8.35™* 1344 %%
Risk-taking behaviors M (SD) 2.11(3.01) 1.49 (2.41) 2.84 (3.33) 1.39 (2.35) 0.04 17177

Note: Chi-square analyses were conducted for categorical variables. DSM-IV Axis | diagnostic categories were conducted on dichotomized data
assessing the presence of any diagnosis within the category. 2 x2 analyses of variance (ANOVA) were conducted for continuous variables. Test
statistics for main effects are reported here and non-significant interaction effects are omitted.

*
indicates p < 0.05.

*:

indicates p< 0.01.

Aok

*
indicates p< 0.001.
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Table 3.

Hierarchical binomial logistic regression predicting death by suicide

B SE(B) Wald B 9B%C P df
Step 1 1663 3
Gender 097 030  gpap*** 264 1.16-4.77
Race 0.24 035 0.46 1.27  0.64-2.52
Education 0.38 0.26 217 0.68 0.41-1.13
Step 2 8565 1
Mood disorders 207 027 56.86 % 7.89 4.61-13.50
Step 3 13337 1
Stressors 031 0.10 10187 136 1.13-1.64
Step 4 1.43 1
Risk-taking behaviors  0.06  0.05 144 1.06 0.96-1.17

Note:

*
indicates p < 0.05.

*:

*
indicates p< 0.01.

Hook:

*
indicates p< 0.001.
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Hierarchical binomial logistic regression predicting non-fatal suicide attempts

B SE(B) Wald B 95% Cl Step y2  df
Step 1 1793%%* 2
Marital status 061 034 3.30 1.84 0.95-3.55
Employment status 0.24 0.32 0.57 1.27 0.68-2.37
Step 2 5571 7% 3
Mood disorders 205 043 23.02%** 774  3.36-17.88
Anxiety disorders 0.73 0.46 2.52 2.07 0.84-5.09
Substance use disorders  0.06  0.34 0.03 1.06  0.55-2.06
Psychotic disorders 297 059 25577 19.44 6.16-61.40
Step 2 6.76°" 1
Stressors 020 0.11 3.24 1.22 0.98-1.51
Step 3 1385 1
Risk-taking behaviors 0.21 0.06 13277 124 110-1.39

Note:

*
indicates p < 0.05.

*:

indicates p<0.01.

HokA

indicates p< 0.001.
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