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Abstract

Background: People who have attempted suicide display suboptimal decision-making in the lab.
Yet, it remains unclear whether these difficulties tie in with other detrimental outcomes in their
lives besides suicidal behavior. We hypothesize that this is more likely the case for individuals who
first attempted suicide earlier than later in life.

Methods: A cross-sectional case-control study of 310 adults aged = 50 years (mean: 63.9),
compared early- and late-onset attempters (first attempt < 55 vs. > 55 years of age) to suicide
ideators, non-suicidal depressed controls and non-psychiatric healthy controls. Participants
reported potentially avoidable negative decision outcomes across their lifetime, using the Decision
Outcome Inventory (DOI). We employed multi-level modeling to examine group differences
overall, and in three factor-analytically derived domains labeled Acting Out, Lack of Future
Planning, and Hassles.

Results: Psychopathology predicted worse decision outcomes overall, and in the more serious
Acting Out and Lack of Future Planning domains, but not in Hassles. Early-onset attempters
experienced more negative outcomes than other groups overall, in Lack of Future Planning, and
particularly in Acting Out. Late-onset attempters were similar to depressed controls and
experienced fewer Acting out outcomes than ideators.

Limitations: The cross-sectional design precluded prospective prediction of attempts. The
assessment of negative outcomes may have lacked precision due to recall bias.

Conclusions: Whereas early-onset suicidal behavior is likely the manifestation of long-lasting
decision-making deficits in several serious aspects of life, late-onset cases appear to function
similarly to non-suicidal depressed adults, suggesting that their attempt originates from a more
isolated crisis.
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Introduction

Suicide can be seen as an outcome of learning and decision-making deficits that can be
captured experimentally, such as in tasks that involve escaping an aversive stimulus or
choosing risky vs. safe options (Millner et al., 2019; Richard-Devantoy et al., 2013). This
approach has improved our understanding of suicide in older adults, an age group with
especially high suicide rates in Western countries (WHO Mental Health, 2016) and
demonstrating substantial complexity in the characterization of at-risk individuals (Szanto et
al., 2020, 2018). In the lab, older suicide attempters have been found to problem-solve in
suboptimal ways when facing difficult or uncertain situations (Dombrovski et al., 2019;
McGirr et al., 2012; Szanto et al., 2015). However, hypothetical decision-making tasks tend
to present potentially unrealistic decisions that may not reliably capture decision-making
deficits that occur in real life (Klein, 1999). Additionally, it remains unclear to what extent
suicide in late life is only the last in a chain of poor decisions with potentially catastrophic
consequences, or the product of one isolated crisis.

Younger suicide victims are more likely than older suicide victims to have maladaptive
personality traits (May et al., 2012; Sziics et al., 2018) that have been linked to controllable
negative life events (Heikkinen et al., 1997). In contrast, death by suicide in older adults
tends to be preceded by interpersonal, financial, and health-related stressful life events up to
two years before the suicide itself (Rubenowitz et al., 2001). Consistently, a case-control
psychological autopsy study linked late-life suicide to isolated problems typical of old age,
such as bereavement, retirement, and financial/housing issues (Harwood et al., 2006),
suggesting that in older suicide victims, suicidal crises tend to arise in response to relatively
recent negative life events, including controllable interpersonal problems and, for some,
uncontrollable experiences such as bereavement. Moreover, late-onset attempters; (i.e., older
adults who first attempt suicide in late life and survived their attempt) possess less
pathological personality traits and carry out more medically serious attempts than those who
have made attempts prior to old age (Sziics et al., 2020).

Older adults whose first attempt occurred before old age and who are still suicidal into late
life (early-onset attempters) resemble younger attempters by displaying the same
maladaptive personality profile and having a higher number of lifetime suicide attempts
(Szlics et al., 2020). This is consistent with the finding that younger suicide victims tend to
make multiple attempts characterized by lower medical lethality (Conwell et al., 1998; De
Leo et al., 2001; McHugh and Goodell, 1971). In contrast, older suicide attempters are more
likely to die as a result of their first attempt (Paraschakis et al., 2012), which often occurs
without displaying signs of increased mental suffering or contacting mental health services
(Waern et al., 1999; Lawrence et al., 2000; Ho et al., 2014). Therefore, late-onset attempters
can be considered the closest in-vivo proxy to older suicide victims, given older suicide
victims’ tendency to be first-time attempters (Paraschakis et al., 2012).

L'\We would here like to highlight an important distinction in the use of terms “attempter” and “ideator” found in this manuscript. Individuals who display suicidal 1
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This study seeks to investigate whether early-onset attempters are more likely to report
controllable negative life events than late-onset attempters, and respectively, individuals who
report suicidal ideation, depression, or the absence of any psychopathology. The first
comparison is important to examine whether early-onset suicidal behavior is more strongly
associated with controllable negative life events than late-onset suicidal behavior. The
subsequent comparisons are needed to situate our findings in the general geriatric
population, given the well-established correlates of mental illness, and in particular the
association between depression on decision-making difficulties (Gibbs et al., 2009). To make
these comparisons, we employed the Decision Outcome Inventory (DOI), a self-report
questionnaire focusing on real-life problems shown to be associated with decision-making
competence, even after accounting for socio-economic status (Bruine de Bruin et al., 2007).
The DOI covers a wide range in severity, from serious problems (e.g., going to jail) to minor
ones (e.g., getting blisters from sunburn), making it well-suited to assess the extent of
consequences of poor decision-making in real life.

We further tested whether domains of negative decision outcomes would be specifically
associated with early- and/or with late-onset suicidal behavior. Previous studies have
analyzed total DOI scores or item scores (Bruine de Bruin et al., 2007, 2016; Dewberry et
al., 2013; Geisler and Allwood, 2015; Juanchich et al., 2016; Parker et al., 2015) but have
not yet examined the DOI’s latent factor structure. Further, since the scale was originally
developed to sample negative decision outcomes across multiple domains, such as medical,
legal, financial, and interpersonal (Bruine de Bruin et al., 2007; Parker et al., 2015), we
chose to delineate outcome domains using exploratory factor analysis and test for domain-
wise differences between study groups.

We hypothesized that: (H1) early-onset attempters would demonstrate more negative life
events than late-onset attempters and non-suicidal groups overall, whereas late-onset
attempters would remain similar to depressed controls with no suicidal history; (H2) higher
levels of negative decision outcomes in early-onset attempters would be specifically driven
by domains suggestive of serious decision-making deficits, with a stronger potential to lead
to far-reaching and more severe real-life consequences.

Three hundred and ten participants completed the assessments of interest (see Measures) as
part of a larger study with the Longitudinal Research Program for Late Life Suicide (Szanto
et al., 2015). Study procedures were approved by the University of Pittsburgh Institutional
Review Board (IRB0407166), and all participants provided written informed consent.
Psychiatric patients were recruited from inpatient psychiatric units, outpatient clinics, and
the community, while non-psychiatric controls were exclusively recruited from the
community. All participants were at least 50 years old when entering our study (mean, SD:
63.9 +/—- 8.5 years, range: 50 — 94 years). They underwent clinical diagnostic interviewing to
assess current and lifetime history of psychiatric illness using the Structured Clinical
Interview for DSM-IV (SCID; First et al., 1995). Diagnoses were verified by study
psychiatrists at monthly consensus review meetings. Individuals with a history of
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neurological disorder, delirium, psychosis, mania, or dementia were excluded from
participation in the study. Additional exclusion criteria included cognitive deficits as
assessed by a score <24 on the Mini-Mental State Examination (MMSE; Folstein et al.,
1975) or moderate to severe impairment on the Dementia Rating Scale (DRS; Mattis, 1988),
as well as active withdrawal from alcohol or other substances, or ECT treatment within the
past 6 months.

Participants were categorized into five groups: early-onset suicide attempters (N=51), late-
onset suicide attempters (N=52), suicide ideators (N=69), non-suicidal depressed controls
(N=76) and non-psychiatric healthy controls (N=66). See Table 1 for a summary of each
groups’ selection criteria.

Suicide attempters were included in the study if they had either carried out an attempt (a
self-injurious act with an intent to die) within a month of study enrollment or if they
reported an earlier attempt with current serious suicidal ideation (a desire and concrete plan
to attempt suicide). Suicide attempters were dichotomized based on a median split of age at
first attempt: early-onset attempters had their first lifetime suicide attempt occur before the
age of 55, whereas /ate-onset attempters had their first attempt at the age of 55 or later. This
dichotomization has been used previously (Kenneally et al., 2019; Sziics et al., 2020). When
plotting age of onset against total DOI scores in a sensitivity analysis, we found that a
change in negative outcome rates occurred around 55 years of age at first attempt (see
Supplement SF1). Suicide ideatorshad no lifetime history of suicide attempts but did
endorse active suicidal ideation on the Beck Scale of Suicidal Ideation (Beck et al., 1979)
currently or within a month of study enrollment. The ideation had to be severe enough to
necessitate either psychiatric hospitalization or outpatient treatment. Non-suicidal depressed
controls had no lifetime history of self-injurious behavior, suicidal ideation, or suicide
attempts. All of the groups had a diagnosis of unipolar depression without psychosis as rated
on the SCID or by a score of 14 or higher on the 17-l1tem Hamilton Rating Scale for
Depression (HRSD; Hamilton, 1960). Non-psychiatric healthy controlshad no lifetime
history of psychiatric or substance use disorders, as determined by the SCID, as well as no
lifetime history of suicidal ideation or behavior.

Decision outcome inventory (DOI; Bruine de Bruin et al., 2007; Parker et al.,
2015)——The DOl is a self-report measure which assesses negative life outcomes that are
presumed to be controllable because they are correlated with decision-making competence,
even after accounting for socio-economic status (Bruine de Bruin et al., 2007). Scoring
followed the scale’s original guidelines: for each negative outcome, participants are first
asked whether they have ever had a certain life experience that provided the opportunity for
a decision (“A” item; e.g., Have you been responsible for a mortgage or loan?), then asked
to report whether or not they ever encountered specific negative outcomes related to that
decision (“B to F” items; e.g., Have you had a mortgage or loan foreclosed?). Among
participants who reported ever having had the opportunity to make a specific decision, a
code of “1” was assigned if they had a negative outcome, and “0” if they had no negative
outcome. If participants have never encountered the initial situation, all follow-up questions
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testing related negative outcomes were marked as “not applicable” (NA). Thus, the total DOI
score reflects the number of negative outcomes that participants ever experienced, among all
of the negative outcomes they had the opportunity to experience;.

To make the decision outcomes more appropriate to our older sample spanning a wide age
range (50 — 94 years), five “outcome” items (e.g., dropping out of school, experiencing
unplanned pregnancy), were removed. They were replaced with five new “outcome” items
relevant to later life: one financial and three medical problems tailored to later life (Cooper
etal., 1982; Lue et al., 2010; Nakanishi et al., 1995), and one item reflecting careless sexual
behavior unrelated to the accessibility/efficiency of birth control at the time (Watkins, 1998).
Our final measure consisted of 41 items, including 36 original items and 5 new items. See
Table 2 for added and excluded items and Supplemental Table ST1 for a full list of items on
the final scale.

Other clinical and cognitive characterization:

Suicide attempt history was assessed by trained clinicians and verified using participants’
self-reports, medical records, and corroboration from family and friends when available.
Unverifiable or discrepant information led to exclusion from the main study (1.7%).

Beck Lethality Scale (BLS; Beck et al., 1975)——Each attempter’s most recent and
most lethal suicide attempts were characterized with the BLS, which measured potential
lethality of an attempt based on the severity of its medical consequences, ranging from 0
(none or minimal) to 8 (attempt resulting in death). For example, a rating of 4 is associated
with any suicide attempt that resulted in injury sufficient for hospitalization. If a participant
had multiple suicide attempts, the attempt with the highest lethality rating was used in our
analysis.

Scale of Suicidal Intent (SIS; Beck et al., 1974)——Attempts were additionally
assessed with the SIS, which measured participants’ intent to complete the suicidal act as
well as seriousness and degree of planning of the attempt. For instance, the degree of
premeditation was characterized as follows: suicide contemplated not at all, or for more or
less than 3 hours prior to acting. The maximum possible suicide intent score is 30.

Scale of Suicidal Ideation (SSI; Beck et al., 1979)——The worst lifetime and current
suicidal ideation severity were separately measured with the SSI. This scale assessed
frequency and duration of suicidal thoughts, as well as deterrents to attempting suicide.
Participants can receive a rating of 0 to 2 on 19 individual items, for a possible score range
of 0 to 38 total points.

Hamilton Rating Scale for Depression - 17 Item (HRSD; Hamilton, 1960)——
The HRSD was used to measure depression severity, with higher scores indicating increased
depression severity. Scores in the range of 8-16 indicate mild depression, scores in the range
of 17-23 indicate moderate depression, and scores =24 indicate severe depression

2 previous research, total DOI scores weighted negative outcomes by their relative seriousness (Bruine de Bruin et al., 2007). However, weighted and unweighte
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(Zimmerman et al., 2013). The suicidal ideation item on the HRSD was excluded from
analysis to avoid overinflating suicidal participants’ total scores.

Structured Clinical Interview for DSM Disorders IV (SCID; First et al., 1995)——
Participants were assessed for current or lifetime presence of Axis | diagnoses including
mood, substance use, and anxiety disorders, all coded as binary variables.

Mini-Mental State Examination (MMSE; Folstein et al., 1975) and Dementia
Rating Scale (DRS; Mattis, 1988) ——Cogpnitive ability was characterized using the
MMSE and the DRS. On the MMSE, the maximum possible score is 30, and a minimum
score of 24 was required for study enrollment. The DRS has a maximum possible score of
144, and a rating of 116 or lower is suggestive of dementia (Mattis, 1988).

Personality Assessment Inventory - Borderline subscale (PAI-BOR; Morey,
2014)——We used the PAI-BOR, a self-report questionnaire, to evaluate borderline
personality traits. It includes 24 questions about negative relationships, engagement in self-
harm, affective instability and identity problems and assesses traits continuously, as items
are scored on a four-point scale from 0 to 3. Possible scores range from 0 to 72. This self-
report was only collected in 210 participants (68% of the total sample), as the scale was
introduced later than the DOI in the assessment pool of the larger study.

Analytic Strategy

All analyses were performed in R, version 3.6.1. DOI Item 1 (returning a movie without
having watched it) was removed prior to all analyses due to a low rate of experiencing the
initial situation of ever renting a movie (8.60%). We tested (H1) group differences on the
overall DOI, and (H2) in specific domains.

(H1) To determine overall group differences on DOI scores, we ran a negative binomial
mixed-effects model predicting item scores (/me4 package, Bates et al., 2007), entering
participant as a random effect, study group as the independent variable and gender and
education as control variables (Supplemental Table ST4). In case of a significant main effect
of study group, post-hoc pairwise comparisons were performed (emmeans package, Lenth,
2020; Supplemental Table ST5). As a first sensitivity analysis (Supplemental Table ST6), we
tested group differences in a simple linear model predicting weighted total scores, using the
weights indicated in the initial publication on the DOI (Bruine de Bruin et al., 2007). Since
no weights were available for the added items, they had to be excluded from this analysis.
As additional sensitivity analyses (Supplemental Tables ST7 to ST10), we tested our main
results’ robustness in a binomial mixed-effects model without covariates, and in models with
one additional covariate (in addition to gender and education) to augment the main analysis;
namely household income, cognitive ability measured with DRS total scores, and lifetime
history of drug or alcohol addiction measured with the SCID (healthy controls were
excluded from this last analysis). We did not control for age because of the age-dependence
of our dependent variable.

(H2) To examine the latent structure of the DOI, we performed an iterative exploratory
factor analysis (EFA) with weighted least squares factoring and direct oblimin rotation

J Affect Disord Rep. Author manuscript; available in PMC 2021 June 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Perry et al.

Results

Page 7

(psych package, Revelle & Revelle, 2015) applied to the 42 DOI items (after exclusion of
Item 1). We followed Velicer’s MAP test (Melicer, 1976), which suggested a three-factor
structure. To reduce scale collinearity and improve specificity, items with a primary loading
<|.30] or a cross-loading difference < |.10| on any secondary factor were removed, and the
EFA was rerun. We repeated this procedure until all items met the established thresholds, at
which point they were retained for each factor (Supplemental Table ST2). Note that when
the factor analysis was run on the items from the original DOI only, the same factors were
obtained (Supplemental Table ST3). The final three-factor solution comprised 28 items,
including 24 of the original items and 4 of the new items (Supplemental Table ST2). Based
on their content, we labeled the factors Acting Out, Lack of Future Planning and Hassles
(Supplemental Table ST2). The Acting Out domain mostly encompassed potentially severe
legal or interpersonal negative outcomes that may be (but are not necessarily) the
consequence of externalizing behavior (e.g., “Been in a jail cell overnight for any reason”).
The Lack of Future Planning domain contained negative outcomes mostly related to finances
and health that could result from poor planning and management of one’s assets (e.g.,
“Skipped medical appointments”). The Hassles domain grouped trivial negative outcomes
reflecting minor everyday problems (e.g., “Locked keys in car™). See Supplemental Table
ST2 for full list of items in each factor.

In order to test domain-specific group differences in early and late-onset attempters (H2), we
added domain as an interaction term to the binomial multilevel model predicting DOI item
scores used for H1, but this time, predicting only the DOI items retained in the factor
analysis (Supplemental Table ST11). In case of a significant study group*domain
interaction, post-hoc pairwise comparisons (emmeans package; Lenth, 2020) were tested
between study groups on each domain (Supplemental Table ST12). We performed the same
sensitivity analyses, as with our main model testing H1 (Supplemental Tables ST15 to
ST18). We additionally verified our findings’ robustness in an alternative model where DOI
items excluded by the factor analysis were added back in, based on each item’s meaning
(Supplemental Tables ST13 to ST14).

Sample characteristics

Sample characteristics are presented in Table 3. Participants’ mean age was 63.9 years, with
early-onset attempters being younger than the other groups. Groups further differed on
female:male ratio and lifetime substance abuse, with no significant pairwise differences
between any groups. Healthy controls had higher levels of education than late-onset
attempters, as well as higher household income and higher scores on the DRS than all
clinical groups. Depression severity was lower in non-suicidal depressed controls than in the
three suicidal groups. All depressed groups had more borderline traits than healthy controls.
Additionally, depressed controls had less borderline traits than early-onset attempters, and
late-onset attempters had less borderline traits than both ideators and early-onset attempters.
Current suicidal ideation scores were lower in suicide ideators than in the attempter groups,
and lower in early-onset attempters than late-onset attempters. Further, both attempter
groups displayed more severe lifetime suicidal ideation than the ideator group. Higher levels
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of intent and planning characterized the suicidal behavior of late-onset attempters compared
to their early-onset counterparts, and early-onset attempters made more lifetime suicide
attempts than the late-onset attempters.

(H1) Effects of age of onset of suicidal behavior on decision outcomes

Our binomial multi-level model yielded a main effect of group (y?% = 56.29, p < .001;
Figure 1, Supplemental Tables ST4 and ST5). Consistent with H1, early-onset attempters
experienced more negative decision outcomes than all other groups, whereas late-onset
attempters were similar to other clinical groups. All clinical groups experienced more
negative outcomes than healthy controls.

All of these findings remained in the sensitivity analysis with no covariates as well as in
those covarying for cognitive ability, income and lifetime substance use disorders. See
Supplemental Tables ST7 to ST10 for all sensitivity analyses.

(H2) Effects of age of onset of suicidal behavior by decision outcome domain

A significant group*domain interaction (/1/28 =52.62, p <.001; Figure 2, Supplemental
Tables ST11 and ST12) indicated that the group differences varied across domains.

Early-onset attempters reported more Acting Out outcomes than all other groups. Late-onset
attempters reported less Acting Out outcomes than other suicidal groups, including ideators.
Outcomes in the Acting Out domain were less frequently reported by healthy controls than
by clinical groups. All findings on the Acting Out domain remained in sensitivity analyses
(testing group differences respectively without covariates, and with household income,
cognitive ability and substance use disorders; see Supplemental Tables ST15 to ST18).

In the Lack of Future Planning domain, early-onset attempters reported more negative
outcomes than late-onset attempters and depressed controls. In addition, all clinical groups
reported more negative outcomes than healthy controls. These findings remained in the
model with no covariates and were robust to covarying for income and cognitive ability, but
the early-onset vs. late-onset difference disappeared in the sensitivity analysis covarying for
substance use disorders (see Supplemental Tables ST15 to ST18).

There were no group differences on the Hassles domain.

Discussion

Our study investigated real-life negative decision outcomes in older adults whose suicidal
behavior first manifested in old age vs. earlier in life. We found that those who first
attempted suicide early in life experienced significantly more negative decision outcomes
than the comparison groups, and most importantly, than those whose first attempt occurred
in late life (Figure 1). These group differences were prominent in the Acting Out and, to a
lesser degree, in the Lack of Future Planning domains, but were not present in the Hassles
domain (Figure 2).
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Our findings add to the growing evidence of psychological heterogeneity in suicidal
behavior across the life cycle. Those who first attempt suicide at a younger age have already
been found to score higher on maladaptive personality trait measures (Sziics et al., 2020) and
have been more frequently exposed to suicidal behavior in their families and friends than
their late-onset counterparts (Kenneally et al., 2019). Our finding of more negative decision
outcomes in early-onset suicidal behavior suggests that people who attempt suicide early on
and are still suicidal into old age may have a pattern of suboptimal decision-making, which
was expressed in the reporting of more adverse life events. In turn, these life events are
likely related to both higher levels of psychological vulnerability and a more precarious
social environment, possibly contributing to the early-onset suicidal behavior in these
individuals.

Additionally, we found no significant difference in either overall or domain-specific DOI
scores between late-onset attempters and depressed controls, suggesting that these groups
have experienced similar controllable negative outcomes. These findings suggest that late-
onset suicidal behavior may occur as the result of an isolated, often uncontrollable life crisis,
perhaps not captured on the DOI, such as bereavement or retirement (Harwood et al., 2006),
cognitive deficits (Gujral et al., 2016), or threats to autonomy or social status (Alessi et al.,
2018). However, little is known about the underlying vulnerabilities of those who become
suicidal versus those who do not, when facing a specific negative outcome late in life.
Besides cognitive biases resulting from depression or cognitive decline, specific personality
traits related to an increased need for control may have played a role (Conwell et al., 1998;
Kjglseth et al., 2009; Sziics et al., 2020).

Several of our additional results corroborate that early-onset attempter’s suicide risk profile
is similar to that of younger attempters. The same pattern of differences emerged between
early- and late-onset attempters in both the Acting Out and Lack of Future Planning
domains, suggesting that early-onset attempters experience relatively more difficulties
controlling their behavior and planning ahead. These results are consistent with prior
research suggesting that difficulties in conceiving and following long-term goals (i.e., low
future orientation) undermines economic decision-making (Balliet et al., 2005; Howlett et
al., 2008) and is linked to potentially detrimental problem behaviors and increased suicide
risk in young adulthood (Chang et al., 2017; Chen and Vazsonyi, 2011). Similarly, prior
research has linked suicidal behavior in young and middle age to the impulsivity facets Lack
of Premeditation, i.e., difficulties comprehending the future consequences of one’s actions,
and Urgency, i.e., the propensity to act rashly in response to strong emotions (Klonsky and
May, 2010). Further, lack of future planning and acting out are core features of personality
pathology, which was also more prominent in early- than in late-onset attempters in our
sample when measured by borderline traits (Table 3).

Consistent with H2, the decision outcomes in the Hassles domain did not differentiate any of
the groups, suggesting that trivial life problems are common to everyone. This finding aligns
well with the original scale’s traditional scoring, which gave relatively less weight to the
relatively less severe items (Bruine de Bruin et al., 2007). Prior research found that such
minor decision-making failures could arise from a diverse set of causes, ranging from
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psychopathology and cognitive deficits to clumsiness, daytime sleepiness or even boredom
(Wagle et al., 1999; Wallace et al., 2003, p. 200).

Strengths and Limitations

The use of several control groups, and the contrast between early- and late-onset suicidal
behavior enabled a greater degree of psychological specificity than would have been
possible with more simple designs. We adapted the DOI scale to a geriatric population and
derived factor-analytic domains, demonstrating their convergent and divergent validity.

This study had several limitations. First, as the DOI is a self-report measure, it relies on the
ability to recall events that have happened over the course of one’s life. While our clinical
groups did not differ on cognitive measures, it is possible that negative decision outcomes
have been over- or underreported due to memory deficits associated with normal aging and
depression (Antikainen et al., 2001). Although less severe items were included in the DOI in
part to mitigate the effects of social desirability bias, as with any self-report, participants
may have still withheld the report of certain negative outcomes to avoid making a bad
impression. Our analyses did not allow us to determine causality, therefore decision-making
outcomes may both affect and be affected by group status. In the absence of prospective
assessments, we cannot make inferences about a direct contribution of poor decision
outcomes to a suicidal crisis. Finally, selection and/or survival biases may have affected the
participation of those elderly with the worst decision outcomes.

Conclusions

Overall, our study helps parse the heterogeneity of suicidal behavior based on its age of
onset. On the DOI, participants with early-onset suicidal behavior reported more negative
outcomes relating to real-life decisions. This may relate to the tendency of early-onset or
younger suicide attempters to act impulsively, without considering long-term consequences
of their actions (Klonsky and May, 2010; McHugh et al., 2019). They are likely to benefit
from dialectical behavioral therapy and mindfulness-based approaches designed specifically
to treat suicidal behavior (Mark et al., 2004), as several of these techniques aim to improve
decision-making competence by increasing future orientation (Yu et al., 2018).

At the same time, clinicians need to be aware of the other, late-onset group, capable of
serious suicidal behavior in the absence of any global pattern of suboptimal decision-
making, but which may emerge at times of change or crisis related to late-life, possibly by
decreasing positive expectations of one’s future (Hirsch et al., 2007). Despite evidence of
learning and choice process deficits in older attempters (Szanto et al., 2018), our
understanding of both risk markers and mechanisms of late-life suicidal behavior remains
inadequate, and more work is needed to understand how cognitive aging, individual decision
styles, and the challenges of late life interact to give rise to these cases of suicidal behavior.
Only by increasing our knowledge of the interplay of these factors will it be possible to
devise impactful screening and treatment approaches.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Negative decision outcomes across study groups.
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Lower scores (least square means) indicate fewer negative outcomes. Legend: HC, healthy
controls; DC, depressed controls; Sl, ideators; EA, early-onset attempters; LA, late-onset
attempters. Groups sharing a letter are not significantly different. All models controlled for

sex and education. Error bars represent 95% confidence intervals.

J Affect Disord Rep. Author manuscript; available in PMC 2021 June 08.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Perry et al.

Page 16

Acting out Lack of future planning Hassles

Log-odds of negalive outcome

Pl oty

oc si EA LA He oc si EA LA HC oc si EA LA
Study groups

Figure 2. Negative decision outcomes across domains and study groups.
Lower scores (least square means) indicate fewer negative outcomes. Legend: HC, healthy

controls; DC, depressed controls; Sl, ideators; EA, early-onset attempters; LA, late-onset
attempters. Groups sharing a letter are not significantly different. All models controlled for
sex and education. Error bars represent 95% confidence intervals.
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of depression

Study groups Current depression Suicidal behavior Suicidal ideation
Late-onset Yes First suicide attempt at age 55 or later Either severe suicidal ideation or suicidal
attempters behavior *within the past month
Early-onset Yes At least one suicide attempt before the age of
attempters 55
I deators Yes No lifetime history of suicidal behavior Severe suicidal ideation ¥ within the past
month
Depressed controls Yes No lifetime history of suicidal ideation or None
— - behavior
Healthy controls No life-time history

Note: Current depression reflected scores of 214 on the HRSD, Hamilton Rating Scale for Depression, as administered at the time of enrollment;

*
Severe suicidal ideation is defined as the desire and plan to make a suicide attempt. Attempters whose suicidal behavior took place earlier than
during the last month had to meet current, severe suicidal ideation criteria (all of the attempters were in a current suicidal crisis).
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Table 2.

Items Rationale
Items added
23C | Had sex with someone you met that day? Replacement of former item 25C measuring careless sexual behavior
Drawn on your retirement savings before the age of 59 %? Replacement of former item 20B measuring suboptimal management of
31 finances
Stopped taking your prescribed medication without talking
32 to your doctor? . . .
Replacements of former items 33 and 34 measuring suboptimal
33 Skipped medical appointments without rescheduling? management of own health
34 Were admitted to a hospital?
Items removed
5A Been enrolled in any kind of school
Been suspended from school for at least one day for any Too distant outcome in time
5B reason
20A | Invested in the stock market
Change in the value of money over the decades
20B | Lost more than $1000 on a stock-market investment
Had an unplanned pregnancy (or got someone pregnant, Change in the accessibility and efficiency of birth control over the
25C | unplanned) decades
33 Been diagnosed with type 2 diabetes
More frequent in older age and often unrelated to health management
34 Broke a bone because you fell, slipped, or misstepped

J Affect Disord Rep. Author manuscri

pt; available in PMC 2021 June 08.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Perry et al.

Page 19

Table 3.
Demographic Characteristics by Group
Healthy Depressed Ideator Early Onset L ate Onset p-value | post-hocs
Control Control (N=69) Attempter Attempter
(N=66) (N=74) (N=49) (N=52)
AGE 65.80 (9.92) | 65.47 (8.26) 62.41 (8.12) | 59.10 (5.61) 65.90 (7.67) <0.001 | EA<HC,DC, LA
SEX (% MALE) 26 (39.4) 37 (50.0) 40 (58.0) 17 (34.7) 32 (61.5) 0.018 No pairwise
differences
RACE (%) 0.570
AFRICAN 9 (13.6) 15 (20.3) 11 (15.9) 9(18.4) 3(5.8)
AMERICAN
ASIAN 0(0.0) 1(1.4) 1(1.4) 0(0.0) 1(1.9)
MORE THAN 0(0.0) 0(0.0) 1(1.4) 0(0.0) 1(1.9)
ONE RACE
WHITE 57 (86.4) 58 (78.4) 56 (81.2) 40 (81.6) 47 (90.4)
EDUCATION 15.65 (2.60) | 14.69 (2.53) 14.90 (2.47) 14.45 (3.17) 13.62 (2.90) 0.002 HC>LA
HOUSEHOLD 62138.46 37028.57 33909.09 33693.88 34088.24 <0.001 | HC>DC,SI,EALA
INCOME (30923.86) (28914.78) (29324.70) (30906.75) (25859.76)
BORDERLINE 8.22 (4.35) 25.16(10.83) 31.52 33.39 (12.30) | 21.15(13.30) | <0.001 | HC<DC,SI,EALA
TRAITSI (12.72) DC<EA
LA<SI,EA
LIFETIME - 24 (32%) 33 (49%) 28 (57%) 22 (43%) 0.046 No pairwise
SUBSTANCE differences
ABUSE (%)
DEMENTIA 138.39 135.28 (5.34) 135.00 135.21 (4.58) | 132.98 (6.38) | <0.001 | HC>DC,SI,.EALA
RATING SCALE (3.10) (6.86)
TOTAL SCOREZ2
DEPRESSION - 16.58 (3.80) 19.80 (5.60) | 21.12(5.54) 20.62 (6.38) <0.001 | DC<SI,EALA
SEVERITY 3
CURRENT - - 15.30 (6.47) 19.90 (7.87) 23.77 (7.52) <0.001 | SI<EA,LA
SUICIDAL EA<LA
IDEATION4
WORST - - 18.72 (7.12) | 25.35(6.03) 25.92 (5.98) <0.001 | SI<EA,LA
LIFETIME
SUICIDAL
IDEATION4
HIGHEST - - - 3.27 (2.12) 4.06 (2.05) 0.059
LETHALITY
SUICIDE
ATTEMPTS
WORST - - - 7.35 (2.49) 8.88 (3.47) 0.014 LA>EA
LIFETIME
INTENT -
PLANNING
SUBSCORE6
WORST - - - 16.88 (5.21) 20.40 (4.62) 0.001 LA>EA
LIFETIME
INTENT TOTAL
SCORE7
AGE OF FIRST - - - 32.57 (15.50) | 64.85 (8.24) <0.001 | LA>EA
ATTEMPT
LIFETIME - - - 3.47 (3.14) 1.54 (0.96) <0.001 | EA>LA
NUMBER OF
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Healthy Depressed Ideator Early Onset L ate Onset p-value | post-hocs
Control Control (N=69) Attempter Attempter
(N=66) (N=74) (N=49) (N=52)
SUICIDE
ATTEMPTS

HC, healthy controls; DC, depressed controls; Sl, suicide ideators; EA, early-onset attempters; LA, late-onset attempters;

1, . .
Personality Assessment Inventory — Borderline Subscale;

2, . . .
’Mattis Dementia Rating Scale;

3’Hamilton Depression Rating Scale;

4, - .
"Beck Scale of Suicidal Ideation;

5’Beck Suicide Lethality Scale;

6"Beck Suicide Intent Scale — Planning Subscale;

7’Beck Suicide Intent Scale
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