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Abstract

Background: Theories of suicide suggest that suicidal ideation (SI) results in part from difficulty
imagining the future, which itself relies on the ability to remember the past. The present study
examines multiple components of episodic future thinking and memory including event richness,
which is commonly measured within the cognitive literature but has not previously been assessed
with suicidal individuals.

Method: Here, we tested the associations between Sl and episodic future thinking and episodic
memory across two studies (7= 25. n= 141): the first with a healthy comparison group and the
second with a psychiatric comparison group.

Results: Future event richness yielded large but statistically non-significant deficits in the SI
group relative to healthy controls in Study 1 after controlling the False Discovery Rate. The
most robust effects for future thinking deficits emerged in the case of perceived auration of
future events, such that the SI group (vs. psychiatric comparison) imagined future events as
longer-lasting in Study 2. Across both studies episodic memory was unrelated to S, and neither
episodic future thinking nor memory predicted future SI.
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Conclusions: Episodic future thinking may better distinguish individuals with SI history from
psychiatric controls when compared with episodic memory, but that this effect is limited to select
components of future thinking.

Episodic future thinking; episodic memory; cognition; suicidal ideation; suicide; veterans

Suicidal ideation (SI) is prevalent, distressing, and debilitating. Nearly one in ten people
have experienced Sl in their lifetime (Nock et al., 2008), and suicidal individuals

are vulnerable to a wide range of adverse psychosocial outcomes, including lower
socioeconomic status, higher likelihood of psychopathology, and greater risk for suicide
attempt later in life (Reinherz et al., 2006). Yet, despite our increased awareness of Sl as a
public health problem, we are remarkably limited in our understanding of who is at greatest
risk of killing themselves (Franklin et al., 2017).

Both theory and empirical research suggest that cognition — everyday thought processes
that ultimately affect our decisions, desires, and behaviors — is a domain of particular
importance for understanding suicidal thoughts and behaviors (Cha et al., 2019). Cognitive
risk factors? for Sl may include thought patterns that directly pertain to Sl (e.g., implicit
biases about death and life; Cha et al., 2018; Glenn et al., 2017) as well as more basic
cognitive deficits (e.g., executive functioning; Miranda et al., 2013). Although prospective
studies investigating suicide-related thought patterns have revealed some robust effects,
more general cognitive deficits have received less attention and the work that has been
conducted has revealed mixed findings (Cha et al., 2019). To help address this knowledge
gap, here we focus on two particular aspects of cognition: episodic future thinking and
episodic memory.

Episodic future thinking, or imagining a specific personal event occurring in the future
(Schacter et al., 2017), may play an especially critical role in explaining SI. Prior theories
have proposed that poor episodic future thinking may leave a person with few solutions to
their current situation, impair one’s ability to ‘rescue’ themselves from such a scenario, and
may ultimately facilitate the transition from a sense of entrapment2 to suicidal thoughts and
behaviors (O’Connor, 2011; Williams, 2001). This idea has been supported by numerous
studies detecting episodic future thinking deficits among suicidal individuals (MacLeod et
al., 1998; O’Connor et al., 2008; O’Connor et al., 2007).

A closely related but distinct cognitive domain is episodic memory. Episodic memory
refers to the recollection of a specific personal event that occurred in the past and is
distinct from semantic memory (i.e., the remembering of facts and occurrences that were
not personally experienced; Tulving, 1983). Suicide theories have suggested that an overly
vague sense of the past marks limited access to discrete event details from which they

Iwe acknowledge that Sl itself could be considered a clinically significant cognitive state. Consistent with prior work (e.g., Rudd,
2006; Wenzel & Beck, 2008), we assume that Sl can be distinguished from other maladaptive cognitive processes that may lead to Sl
and maintain it over time. Even the most phenomenologically similar cognitive risk factors (e.g., identification with death) are distinct
from Sl in that they do not involve a conscious desire or decision to kill oneself.

Appraisals of defeat or humiliation from which there is no sense of escape (O’Connor & Kirtley, 2018)
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can learn and draw from, thereby inhibiting judgments and decisions and exacerbating a
perceived lack of opportunity to escape (Wenzel & Beck, 2008; Williams et al., 2006).
These episodic memory deficits have also been detected among suicidal individuals, and
those deficits have been reported to be greater than deficits in other forms of memory

(e.g., semantic memory; Petterson et al., 2010; Richard-Devantoy et al., 2014, 2015) and
have been found to be associated with problem-solving deficits among suicidal individuals
(Pollock & Williams, 2001; Sidley et al., 1997). Like episodic future thinking, episodic
memory has multiple components (Tulving, 2002). Within the suicide literature, perhaps the
most commonly studied aspect of episodic memory is specificity. the ability to recall a past
event that occurred at a specific time (less than 1 day) and a specific place (e.g., Williams &
Broadbent, 1986).

Despite the empirical support and conceptual appeal of these cognitive processes, there
remains much to be understood about episodic future thinking, episodic memory deficits,
and their association with SI. Whereas cognitive psychologists have emphasized the
multifaceted nature of episodic future thinking and episodic memory (see Schacter et al.,
2017; Szpunar et al., 2014; Tulving, 1983, 2002), the extant Sl literature has not tested
exactly which of these many features relate to SI. One possible obstacle to understanding
these individual components is the use of composite scores to assess future thinking in the
clinical literature. For example, one common measure of future thinking in the Sl literature
is a composite measure that integrates event fluency (i.e., the ease with which an individual
can imagine multiple future events) with other subjectively perceived event characteristics
(e.g., the likelihood of the event occurring in the future and emotional valence of the event;
Hunter & O’Connor, 2003; MacLeod et al., 1998; MacLeod et al., 2004, 2005). These
composite measures are theoretically grounded and not inherently problematic, but they risk
obscuring discrete underlying deficits. Indeed, research in related areas (e.g., depression)
has shown that event fluency is more strongly associated with depressive symptoms than
event characteristics (e.g., self-reported likelihood; Kosnes et al., 2013). A higher-resolution
and more multi-faceted assessment of episodic future thinking has never been applied

to the Sl literature3 but offers considerable promise. Indeed, developers of composite
measures themselves have argued that future thinking is not a uniform construct, and that
its associations with clinical outcomes will depend on the features assessed (MacLeod &
Cropley, 1995).

Another obstacle to better understanding future thinking and its association with suicidal
thoughts is the predominant use of measures developed within the clinical literature rather
than those drawn from cognitive science. Indeed, there are other features of episodic future
thinking and episodic memory that have been studied by cognitive psychologists that have
never been explored with suicidal individuals. Of particular relevance is the quality of
single-event imagination or recall—hereafter referred to as event richness. In the cognitive
psychology literature, this feature is typically captured using the Autobiographical Interview

3The most promising example of feature-specific effects within the Sl literature pertains to emotional valence, such that suicidal
individuals have been shown to display future thinking deficits when imagining positive (vs. negative) events (MacLeod et al., 1998;
O’Connor et al., 2008; O’Connor et al., 2007). This literature draws from the use of composite scores. Although we do conduct
valence-specific analyses, the primary scope of this paper is not to explore the moderating role of emotional valence, but instead to
investigate main effects across multiple measures.
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(Levine et al., 2002), which offers a performance-based index of one’s ability to fill a
single recalled or imagined event with episodic details (i.e., internal details; for a review,
see Miloyan et al., 2019). A unique feature of this measure is that it captures the quality

of each event, which is different from prior measures in the Sl literature that emphasize

the quantity of events (i.e., event fluency). Moreover, the performance-based nature of

this measure helps to capture demonstrated ability rather than perceived ability (i.e., event
characteristics). Drawing from event richness data, cognitive psychologists have found that
episodic future thinking plays an integral role in many aspects of everyday functioning,
including problem-solving (Madore & Schacter, 2014) and prosocial intentions (Gaesser

& Schacter, 2014; for a review, see Schacter et al., 2017). Further, there is evidence to
suggest that increasing event richness can improve problem-solving, reduce negative affect,
and increase positive affect (Jing et al., 2016). Despite its potential clinical relevance, event
richness has never been used to assess future thinking among suicidal individuals. Doing so
may not only help bridge the Sl literature with a broader knowledge base around episodic
future thinking, but it may also connect suicidal adults with the promising aforementioned
manipulations designed to improve episodic future thinking (Jing et al., 2016; Madore et al.,
2014; Madore & Schacter, 2016).

In this study, we aimed to address these gaps in the prior literature by investigating

episodic future thinking and episodic memory among suicidal and nonsuicidal adults using
assessments drawn from both the clinical and cognitive psychology literatures. We assessed
multiple features of these cognitive processes: event fluency (i.e., number of total events
listed), event richness (i.e., internal details), and event characteristics (i.e., self-report ratings
of vividness of recollection, event duration, likelihood of event occurrence, similarity to
other events, emotional valence, and arousal). First, we examined whether any features

of episodic future thinking and episodic memory were concurrently associated with SI.
Second, we examined whether any features of episodic future thinking and episodic memory
prospectively predicted SI. Given the prior literature, we expected to observe less fluent,
specific, and detailed past and future thinking among those with suicidal thoughts relative

to those without. A priori hypotheses pertaining to the relative strength of associations were
not specified as this was the first time administering this full assessment battery to suicidal
adults.

We pursued our aims across two studies. In Study 1, we compared suicidal adults with
healthy non-psychiatric controls. This initial study allowed us to gauge the feasibility of this
novel battery and was adequately powered to detect very large deficits in episodic memory
or future thinking in those with Sl relative to healthy controls, which have been commonly
reported in the prior literature (Williams et al., 2007). In Study 2, we compared suicidal
military veterans seeking psychiatric care with psychiatric controls also seeking care at the
time of the assessment. Study 2 allowed us to investigate whether specific episodic future
thinking and episodic memory deficits were present among those with Sl relative to those
with other psychiatric diagnoses.
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Sample—nParticipants were 26 adults (M= 33.4 years, SD = 13.6) recruited through

online advertisements and flyers posted throughout the community and local hospitals. This
sample size, with a planned equal number of SI and nonsuicidal control participants (7

= 13 each), was determined a priori based on: (a) an efficient study timeline to yield a

quick and preliminary gauge of feasibility, (b) a sample sufficient to have adequate power
for detecting very large effects,# as have been commonly reported in the literature when
comparing clinical and non-clinical samples (achieved power = 78% to detect d=1.12, with
two-tailed a = .05 as reported in comparison of clinical vs. non-clinical samples in Williams
et al., 2007), and (c) the limited amount of study funds available to support the project.
Participants were mostly female (60%), White (68%; 12% Black, 4% Hispanic, 4% Asian,
12% other), and never married (68%; 16% married, 8% divorced, 8% other), with at least
some college education (88%). The sample featured 13 adults with Sl in the past year (i.e.,
Sl group) and 13 adults who had never experienced Sl or suicide attempt in their lifetime
(i.e., control group). One enrolled participant from the SI group was unable to comprehend
and complete key measures during their lab visit and so was excluded from analyses a priory,
yielding a final sample of 25 adults. Although inclusion criteria required suicidal ideation to
have been experienced within the past year, it is worth noting that 50.0% (77 = 6) of the SI
group had most recently experienced suicidal ideation in the past week. Moreover, 58.3% (7
=7) reported having ever attempted suicide. There were no significant differences between
Sl and control groups across age, gender, race/ethnicity, marital status, or education level (ps
=.13-.69). The SI group, however, was more likely to identify as non-heterosexual (® =
.52, p=.01) and endorsed more depressive symptoms (d= 3.51, p< .001). See Table 1 for
additional details.

Procedure—Participants completed a series of measures assessing episodic future thinking
and episodic memory, followed by all other assessments, including an interview to obtain

a history of self-injurious thoughts and behaviors. Participants then returned to the lab one
week later for a follow-up visit, from which data on past-week SI were procured. They were
offered $50 compensation for the initial visit, $50 for the second visit, and an additional $20
for completing both visits. All participants who completed lab-based assessments (/7= 25)
at baseline returned to the lab one week later, and among them, 16.0% (7= 4) experienced
suicidal ideation during this brief follow-up period. These procedures and measures were
approved by the Institutional Review Board of Harvard University.

Measures

Episodic Future Thinking.: Episodic future thinking was assessed in three parts: fluency
countto capture event fluency, self-report ratings to capture event characteristics, and
internal detailsto capture event richness. Example participant responses to each part of
this assessment battery are provided in Table 2.

4This sample size determination was made a priori and did not account for efforts to control the false discovery rate (FDR), which
authors decided to apply post-hoc.
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Part 1: Fluency count.: Fluency was assessed using an adapted version of the Future
Thinking Task (MacLeod et al., 1998). Participants were asked to say out loud as many
future events as possible within 1 minute. Participants listed events for four distinct
categories characterized by emotional valence and temporal distance: negative events within
the next week, positive events within the next week, negative events within the next 5-10
years, and positive events within the next 5-10 years. They were instructed to imagine
events that could realistically happen within those time frames and that were fixed in a
specific place and time. Across all participants, proximal time frames (next week) were
assessed before distal time frames (5-10 years). Ordering of positive and negative event cues
within each time frame was counterbalanced across participants.

Part 2: Self-report ratings.: After listing as many events as possible, participants then rated
six characteristics of each future event they had listed during Part 1. These characteristics
included: vividness (i.e., 1 = No image at all. 5 = Perfectly Clear/As Vivid as Normal
Vision), duration (i.e., 1 = Minutes, 5 = 1 Week or More), likelihood (i.e., 1 = Not at all,

5 = Extremely), similarity to past events (i.e., 1 = Not at all 5 = Extremely), valence (i.e.,

1 = Very Negative, 5 = Very Positive), and arousal (i.e., 1 = Not at all, 5 = Extremely).

In addition, a composite score of future thinking, originally developed by MacLeod et al.
(1998) and commonly used within the suicide literature, was calculated by multiplying the
total number of events (i.e., fluency) by the mean likelihood ratings and valence ratings.
Composite scores are traditionally examined by valence, and are included in valence-specific
analyses below.

Part 3: I nternal details (IDs).: One event from each category listed in Part 1 (i.e., negative
next week, positive next week, negative next 5-10 years, and positive next 5-10 years) was
selected for Part 3. Events were selected based on self-report ratings indicating sufficient
specificity (i.e., perceived as lasting less than 24 hours) and high vividness (i.e., perceived
as the most vivid among the events listed within its respective category). If multiple events
were rated as equally vivid within a single category, the first event listed by the participant
was selected. For each Part 3 event, participants were shown an event-related phrase on

a computer screen and asked to describe the event aloud in as much detail as possible.

The phrase was taken from Part 1 of the Episodic Future Thinking measure. Following a
procedure adapted from the Autobiographical Interview (Levine et al., 2002), participants
were instructed to provide as many details as possible when describing the event, including
spatiotemporal details, perceptual details, and thoughts and feelings they may experience
during the imagined event. Participants completed this procedure for each of the four
categories, describing the events aloud into a microphone for 3 minutes per event. The
ordering of event cues was identical to each participant’s assigned category ordering during
Part 1.

Trained coders who were blind to group membership later segmented and categorized the
transcribed event descriptions according to the Autobiographical Interview coding procedure
(Levine et al., 2002). Segments of event details were first coded as either being /nternal

(i.e., episodic detail directly pertaining to the central event in the description) or external
(i.e., semantic information, commentary, off-topic information, or episodic detail pertaining
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to an event different from the central event in the description). This coding yielded total
internal detail (ID; i.e., the number of all episodic details generated within a single imagined
future event) and total external detail (ED), averaged across event categories. IDs were
further classified into subtypes capturing details specific to imagined event-related actions
(/D-Eveni), places (/D-Place), time (/D-Time), perception (/D-Perceptual), and emotions/
thoughts (/D-Emotion/Thought). Coders demonstrated good to excellent reliability across
Total ID and ID-Time (average ICCs = .72-.75 [95% Cls = .40, .96]) and fair reliability
across ID-Event and ID-Emotion/Thought (average ICCs = .51-.54 [95% Cls = .17, .92]).
ID-Place and ID-Perceptual were excluded as their ICCs fell under .50. Coders demonstrated
good reliability when coding external details (average ICC = .74 [95% CI = .43, .96]).°

Episodic Memory.: Following the assessment of episodic future thinking, participants
underwent the same procedure but instead responded to past event prompts. Four past event
categories were used (i.e., negative past week, positive past week, negative past 5-10 years,
and positive past 5-10 years), with each participant following the same valence order as
episodic future thinking measures.

Suicidal Thoughts and Behaviors.: SI was assessed through a portion of the Se/f-
Injurious Thoughts and Behaviors Interview (SITBI; Nock et al., 2007). The SITBI is an
interview assessing characteristics (e.g., recency, frequency) of Sl, plan, gesture, attempt,
and nonsuicidal self-injury. SI group membership was characterized by SITBI responses
endorsing engagement in SI (i.e., thoughts of Killing yourself) at least once in the past year.
This was determined using responses to two SITBI questions: one screening for lifetime
history of suicidal ideation and another assessing frequency of suicidal thoughts in the past
year. Control group membership was characterized by SITBI responses denying past year or
lifetime suicidal ideation or suicide attempt.

Depressive Symptoms.: The 16-item Quick Inventory of Depressive Symptoms (QIDS;
Rush et al., 2003) was used to assess the frequency of major depressive disorder symptoms
from the past two weeks. QIDS total scores range from 0 to 27, with higher scores indicating
greater severity of depression symptoms. All items were used to calculate the total score
except for item 12, as it pertained to SI.

Verbal Fluency.: Verbal fluency was captured using the Verbal Fluency Task (VFT), where
individuals listed as many animals as they could within a single minute. VFT scores
represent the total number of unique animals named.

Data Analysis Plan—To address Aim 1, we conducted independent samples ¢tests to
examine measures of episodic future thinking and episodic memory between participants
who have experienced Sl in the past year versus nonsuicidal control participants. When
needed, we applied square root transformations for measure scores to meet assumptions

of normality. Ultimately, skewness and kurtosis of past and future thinking scores were
acceptable (£ < 2.58), except self-reported vividness ratings of past events (25 = 2.91-3.37)

SThese reliability values capture all coders except one, whose reliability data could not be retrieved. All coders underwent the same
process of training and feedback with an experienced coder.
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for which nonparametric analyses were applied. Relatedly, we conducted Mixed ANOVAS
to check for potential valence effects, where positively- and negatively-valenced measures
of episodic future thinking and episodic memory were compared between Sl and control
groups. To address Aim 2, we conducted logistic regressions with baseline measures of
episodic future thinking and episodic memory predicting presence (vs. absence) of Sl one
week later.

We applied the Benjamini-Hochberg procedure (Benjamini & Hochberg, 1995) throughout
all analyses to control the false discovery rate (FDR) set at .05. All 25 participants included
in the final sample completed key measures of past and future thinking. Select cases

of missing data for other variables were handled via pairwise deletion. Little’s (1988)

test yielded non-significant results, suggesting that these data were missing completely at
random. Effect sizes were interpreted as small (¢= 0.3, r= .1, ORs = 1.46-1.68)8, medium
(d=0.5, r=.3, ORs = 2.50-3.48), or large (d=0.8, r=.5, ORs = 4.13-6.71) (Chen et al.,
2010; Cohen, 1988). All analyses were run in SPSS version 27 (IBM Corporation, Armonk,
NY, USA).

Cross-sectional association with SI—No measure of episodic future thinking
significantly differentiated the SI group from the control group after controlling the FDR

(s > .05; Table 3). However, ID and ID subtypes yielded medium to large effect sizes,

with the SI group generating fewer Total IDs (¢=-1.03) and fewer 1D subtypes (a5 =
-0.86—-0.57) within each future event description relative to the control group. Total ID and
ID-Event yielded the largest group differences, which were initially significant but then were
no longer significant after controlling the FDR. Of note, non-episodic EDs yielded some of
the smallest group differences. The contrasting pattern across episodic IDs and non-episodic
EDs was notable (Figure 1a), though this interaction was not significant (F= 3.12, p= .09,
np? =.12).

Fluency yielded a relatively small effect size (¢ = -0.32), with the SI group listing fewer
future events relative to the control group. Additionally, effect sizes of self-reported event
characteristics ranged from small to medium, | o5 | = 0.24-0.57, with the largest effects
observed for event arousal (¢= 0.57) and duration (&= 0.44). Sl and control groups rated
future events as equally likely to occur on average (d= —0.01). The aforementioned patterns
did not significantly differ across positive and negative future events (i.e., /5 = 0.06-6.39, ps
> .05; Supplemental Table 1).

Individual measures of future thinking were infrequently associated with one another (75
=-.43-.36, ps > .05; Supplemental Table 2). These relatively weak associations may help
explain the differential findings across future thinking measures with suicidal thoughts
and suggest that the assessment battery administered here is assessing distinct types of
future-related thinking.

6 Interpretations of odds ratios vary depending on prevalence rates (e.g., 1-10%), but display fairly discrete ranges capturing small
(1.46-1.68), medium (2.50-3.48), and large (4.13-6.71) effect sizes regardless (Chen et al., 2010).
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No measure of episodic memory significantly differentiated the SI group from the control
group after controlling the FDR (Table 4), and nearly all effects ranged from small to
medium. The largest effect sizes were observed for IDs, specifically Total ID (= -0.66).

Aforementioned patterns of episodic future thinking and memory did not significantly differ
across positive and negative past events (/5 = 0.20-2.51, ps > .05). There were select

Group by Measure interactions involving self-reported vividness, self-reported frequency,
and the composite score, but none were significant after applying the Benjamini-Hochberg
procedure. External details did not differ across groups (¢=-0.11, p> .05).

Prospective prediction of SI—No measures of episodic future thinking significantly
predicted SI one week later. The largest effect size emerged for ID-Time, which was initially
predictive of future SI but no longer significant after controlling the FDR. The overall
directionality of effects was as expected in the case of 1Ds, with lower counts predicting
later SI (ORs = 0.17-0.91 [95% Cls = 0.03, 1.28], ps > .05). Neither fluency nor self-report
ratings predicted future SI (ORs = 0.51-1.46 [95% Cls = 0.04, 56.92], ps > .05). Similarly,
no measure of episodic memory significantly predicted future SI (ORs = 0.16-0.98 [95%
Cls =0.02, 7.45], ps > .05), and all effect sizes were small. See Supplemental Table 3 for
additional details.

Study 1 investigated multiple features of episodic future thinking and episodic memory in
participants with and without a history of suicidal thoughts during the past year. This initial
study demonstrated that an assessment battery of this scale could feasibly be administered
to suicidal and nonsuicidal adults and identified areas in which the assessment could be
improved (see the Method section of Study 2 for further detail). Apart from one participant
who was excluded due to reasons unrelated to the episodic future thinking and memory
measures, all participants provided complete sets of scores across event fluency, event
characteristics, and event richness. Notably, we found that the individual components of
future thinking (e.g., fluency, event duration, and event richness) exhibited weak correlations
with one another, suggesting that this assessment may capture distinct aspects of future
thinking and underscoring the value of having a single assessment that covers multiple
components of future-related thought.

Study 1 findings concerning the association between these cognitive processes and suicidal
ideation were more equivocal. For several of our measures of future thinking, we found
moderate to large effect sizes in comparisons between suicidal and nonsuicidal adults.

The largest differences were observed for event richness, a construct drawn from the
cognitive psychology literature which had not previously been assessed in relation to
suicidal thoughts. This pattern, however, was not significant after controlling the FDR.
Moderate, nonsignificant effects were observed for measures of future thinking similar

to those previously identified as being impaired in those with suicidal thoughts (i.e.,

event fluency, event duration). Similarly, though there were medium to large effects
produced for event richness in our measures of episodic memory, there were again no
statistically significant differences between groups for any component of episodic memory
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after controlling the FDR. Moreover, neither episodic memory nor episodic future thinking
prospectively predicted SI one week later.

Both the effect size estimates and the significance tests from this initial study must be
considered in the context of its small sample size, which limits our ability to obtain
statistically significant findings for anything but very large effects, especially when
adjusting for the many statistical tests that were run. Accordingly, although the effect size
estimates suggest the possibility of a sizeable difference between groups, the small sample
suggests that these estimates should be interpreted with caution. Further, the statistically
non-significant findings signal that this study alone cannot be taken as evidence that
either episodic memory or future thinking is poorer among those with suicidal thoughts.
Nonetheless, the magnitude of these effects in the context of the prior literature suggests
further research is warranted.

Study 2 differed from Study 1 in several important ways. First, Study 2 featured a
substantially larger sample, thereby overcoming a major limitation of Study 1 by providing
greater power to detect differences between groups. Second, Study 2 made use of a
psychiatric control group. In Study 1, there was a significant and very large difference
between groups in the severity of depression, making it unclear whether the observed
findings were specific to suicidal thoughts or attributable to the high rate of depression in
the sample. Recruiting a large sample and psychiatric control group in Study 2 allowed

us to evaluate whether any episodic future thinking and episodic memory deficits were
specifically associated with Sl relative to other psychiatric diagnoses in the absence of SI.
Third, in Study 2 we tested longer-term prospective models. Whereas in Study 1 we were
limited to evaluating suicidal ideation 1 week later, in Study 2 we assessed S| both 1 and 3
months later. Within the context of these changes, the same aims as Study 1 were pursued
with the same expectation of less fluent, specific, and detailed past and future thinking in
those with suicidal thoughts relative to those without.

Sample—nParticipants for Study 2 were 158 veterans presenting for psychiatric care at
either a Department of Veterans Affairs (VA) hospital psychiatric inpatient unit or VA
outpatient treatment clinic who agreed to participate in a broader study of cognitive
factors related to suicide (see Millner et al., 2018). This sample size was achieved through
maximizing resources available within a three-year funding period. Veterans were at least
18 years of age (M= 42.1 years, SD=13.5) and fluent in English. Any veteran who

was deemed severely cognitively impaired or actively psychotic was not eligible for the
study. From the overall sample of 158 participants, 17 were excluded from the current
study for the following reasons: withdrawal from the study (n7 = 3), no future thinking
data available (n7=5), and administration issues affecting quality of baseline assessment
(e.g., clinical care-related interruptions during timed responses, computer error; n=9).
This yielded a final sample of 141 veterans for the current study. The sample was mostly
male (70.1%), White (79.4%; 15.6% Black, 2.1% Hispanic, 2.9% other), never married
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(39.7%; 36.2% divorced, 13.5% married, 10.6% other), with at least some college education
(64.5%). Veterans on average had multiple concurrent psychiatric diagnoses (M= 2.3, SD
= 0.9), predominantly posttraumatic stress disorder (PTSD; 74.6%), substance use (74.6%),
and depression (53.1%). There were no significant differences between those included and
excluded across baseline characteristics (ps = .11-.98), with the exception of current PTSD
diagnosis which was less common among those excluded from the study (p = .01). Within
the final sample of 141 veterans, 52.5% (1= 74) had a past year history of Sl, leaving
sufficient power (1 - 8= .84, a = .05, two-tailed) to detect medium-sized group differences
(d=0.5). Although inclusion criteria required suicidal ideation experienced at any point

in the past year, it is worth noting that 93.2% (7= 69) of the SI group had most recently
experienced suicidal ideation in the past week. Moreover, 68.9% (7= 51) reported having
ever attempted suicide. The psychiatric control group (47.5%, n=67) had no past year
history of suicidal ideation or attempt, though some (/7= 25) had experienced suicidal
ideation prior to the past year. The Sl group tended to be younger, had a higher proportion
of females, and endorsed more severe depressive symptoms (s = .00-.01). Sl and control
groups did not differ across other aforementioned baseline characteristics (ps = .30-.87). See
Table 1 for details.

Procedure—~Participants first completed self-report measures and interviews, including
an assessment of demographic factors and history of suicidal thoughts and behaviors.
Participants then completed key measures pertaining to episodic future thinking and episodic
memory. Follow-up measures were administered by phone 1 and 3 months later by the
research staff. Participants were compensated $15/hour in cash for the baseline assessments,
and then mailed a $15 gift card for each follow-up call. Among the baseline sample, 63.8%
(n=90) completed the 1-month assessment and 46.1% (/7= 65) completed the 3-month
assessment. Those who did (vs. did not) complete the two follow-up time points were
similar across baseline characteristics (s = .14-.99). Exceptions included age, such that
those who did complete both 1- and 3-month follow-up assessments tended to be older

(s = .01), and current diagnosis of depression which was more common among those

who completed the 1-month follow-up assessment (p < .05). Among those who completed
follow-up assessments, 22.2% (n= 20) and 20.0% (7= 13) reported suicidal ideation 1

and 3 months later, respectively. These procedures and measures were approved by the
Institutional Review Boards of the VA Boston Healthcare System and Harvard University
and by the Human Research Protection Office of the United States Army Medical Research
and Materiel Command.

Measures

Episodic Future Thinking.: Study 2 used the same measures of episodic future thinking
(fluency, self-report ratings, and 1Ds) used in Study 1, but with three exceptions. First,

the ordering of both valence and temporal distance (vs. valence only) was counterbalanced
across participants. Second, the research team offered additional guidance to participants
during the Autobiographical Interview. Specifically, participants completed two practice
events prior to critical event description trials and were prompted during event descriptions
if they did not stay on task (e.g., described an event that lasted more than 24 hours, described
multiple events). Finally, Study 2 featured stronger inter-rater reliability relative to Study
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1. Study 2 coders underwent similar training as described under Study 1 and demonstrated
good to excellent reliability when coding Total ID, ID-Event, ID-Time, ID-Perceptual, and
ID-Emotion/Thought (average ICCs = .64-.87 [95% Cls = .48, .94]). They demonstrated
fair reliability when coding ID-Place (average ICC = .54 [95% CI = .36, .73]) and good
reliability when coding external details (average ICC = .62 [95% CI = .45, .79]).

Episodic Memory.: Measures of episodic memory used in Study 2 were identical to Study
1, with two exceptions made to reduce participant burden for the overall study. First,
self-reported ratings of only vividness, duration, and valence of past events were collected.
Second, event richness was assessed for only one time-frame: the past 5-10 years. Both
positively- and negatively-valenced past event prompts were provided for audio recordings,
with emotional valence counterbalanced across participants.

Self-1njurious Thoughts and Behavior.: The SITBI was administered at both baseline and
follow-up time points. Those who endorsed past year history of SI were included in the Sl
group. Consistent with prior investigations from this dataset (Millner et al., 2018) and Study
1, the SITBI was used to determine SI group membership.

Depressive Symptoms.: The 9-item Patient Health Questionnaire (PHQ-9; Kroenke et al.,
2001) was used to assess the frequency of major depressive disorder symptoms from the
past two weeks. PHQ-9 total scores range from 0 to 27, with higher scores indicating greater
severity of depressive symptoms. All items were used to calculate the total score except for
item 9, as it pertained to SI.

Other Psychiatric Diagnoses.: Current diagnoses of the most common psychiatric
diagnoses, PTSD and substance use disorder, were extracted from medical records.

Data Analysis Plan—Data analyses to test Aim 1 in Study 2 were similar to Study

1, but with several exceptions. First, non-normal distributions of episodic future thinking
variables could not be resolved via transformations, and most past and future thinking
variables displayed unacceptable levels of skewness and kurtosis (£ > 2.58). We therefore
used Mann-Whitney tests to make group comparisons. Second, the larger sample size
featured in Study 2 provided more statistical power to test the robustness of prediction
models via multivariate models testing baseline differences controlled for demographic and
clinical correlates of Sl history (i.e., age, gender, depressive symptoms, PTSD, substance
use). Finally, we conducted logistic regressions with episodic future thinking and episodic
memory measures predicting Sl at baseline and two follow-up time points (1 and 3 months
later). This analysis was carried out with the intention of conducting bivariate models first,
then multivariate models controlling for the aforementioned covariates. Missing data were
handled via pairwise deletion. Few (1-2%) participants were missing any measures of
episodic future thinking at baseline, and more (1-29%) were missing measures of episodic
memory. Little’s (1988) test indicated non-significant results, suggesting that these data
were missing completely at random.
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Cross-sectional association with SI—Only select episodic future thinking measures
revealed group differences. The SI group demonstrated modest deficits in future event
fluency and self-reported duration relative to the psychiatric control group, which remained
significant after controlling the FDR. In the case of fluency (r=-.25, p<.05), suicidal
veterans tended to generate fewer future events compared with nonsuicidal veterans.
Regarding duration (r= .26, p < .05), suicidal veterans reported that the future events

they generated lasted longer relative to nonsuicidal veterans. When controlling for relevant
demographic and clinical covariates (i.e., age, gender, PTSD, substance use, depressive
symptoms), self-reported duration remained significantly associated with SI (OR=2.25
[95% CI =1.03, 4.91], p=.04) but fluency did not (OR = 0.89 [95% CI = 0.67, 1.17], p

= .41). None of the other future thinking measures revealed significant group differences,
including Total ID” and ID subtypes (5 = —.19-.02, ps > .05) and the remaining self-report
ratings (i.e., vividness, likelihood, uniqueness, valence; rs = .01-.08, s > .05). Groups did
not significantly differ in Total ID relative to external details (Figure 1b; #=0.00, p= .96,
npz =.00). Similar to Study 1, these measures were infrequently associated with one another
(Supplemental Table 5).

Suicidal veterans did not display episodic memory deficits relative to nonsuicidal veterans.
Effects were uniformly modest, ranging from negligible group differences emerging in
valence ratings (r= .03, p> .05) to a small difference in Total ID (r=-.21, p<.05)

that was not significant after controlling the FDR. Self-reported vividness was similarly
initially statistically significant but did not remain so after applying the Benjamini-Hochberg
procedure. Unlike Total 1D, the group differences for self-reported vividness were in the
opposite direction of our expectation. See Table 3 for additional details.

Prospective prediction of SI—Bivariate models revealed that no measure of episodic
future thinking nor non-episodic thinking prospectively predicted SI. This was the case
predicting SI 1 month later (ORs = 0.37-1.36 [95% Cls = 0.04, 4.95], ps > .05) and 3
months later (ORs = 0.60-4.05 [95% Cls = 0.05, 22.84], ps > .05). Similarly, no measure of
episodic memory prospectively predicted SI (ORs = 0.47-1.49 [95% Cls = 0.10, 22.81], ps
> .05). Of note, ID-Time for both future and past events initially predicted SI 1 month later,
but this was no longer significant after controlling the FDR. See Supplemental Table 3 for
additional details. Multivariate models were not run in light of these nonsignificant findings.

Study 2 investigated episodic future thinking and episodic memory in those with a recent
history of suicidal ideation relative to other psychiatric diagnoses. There was some evidence
of future thinking difficulties in the case of event fluency and self-reported event duration,
such that suicidal veterans tended to generate fewer future events and imagine events that

T\When comparing Sl and control groups based on lifetime (vs. past year) Sl history, the directionality of effects across I1Ds reversed,
such that the SI group expressed better future thinking compared with nonsuicidal veterans (Supplemental Table 4). We report this
here to maintain transparency of results but do not elaborate on these findings since ‘past year’ was the timeframe selected for
assessment a priori. Moreover, the effect sizes for these comparisons were small, not statistically significant, and not observed for past

event IDs.
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occurred over longer periods of time relative to nonsuicidal veterans. Self-reported duration
of future events yielded particularly robust findings, with this deficit characterizing suicidal
veterans even after controlling for age, gender, depressive symptoms, PTSD, and substance
use. Notably, these indices are those most closely linked to prior literature on future thinking
deficits in those with suicidal thoughts (i.e., future fluency and event specificity). In contrast,
there was negligible difference between those in the Sl and psychiatric control groups in
event richness (i.e., IDs).

Counter to our expectations, we found no consistent pattern of evidence suggesting that
suicidal and nonsuicidal veterans differ in episodic memory processes. There was a small
difference between groups in event richness (i.e., Total ID) in the expected direction, but this
finding did not remain significant after controlling the FDR. Further, the only other finding
to reach statistical significance before applying FDR-controlling procedures—vividness of
the recollection—is conceptually similar to event richness but the difference was in the
opposite direction of what was predicted.

Finally, neither episodic future thinking nor episodic memory was strongly predictive of
future SI. This result is similar to Study 1, but applies to a longer-term time frame since
Study 2 tested prediction of SI occurring 1 month and 3 months later.

General Discussion

To our knowledge, this investigation is the most comprehensive examination of episodic
future thinking and episodic memory deficits among suicidal individuals to date. Testing
multiple features of these cognitive processes makes possible the potential cross-validation
of findings as well as the detection of differential patterns to inform future assessment and
treatment efforts. We draw the following conclusions pertaining to each cognitive process.

Future thinking deficits—The strongest evidence we found for an association between
future thinking and suicidal ideation was for self-reported duration of events. Despite being
instructed to imagine specific events lasting less than 1 day, individuals with SI tended

to imagine events lasting greater than 1 day in both Study 1 and Study 2. In Study 1,

there was a moderate difference between suicidal adults and healthy controls, though this
finding was non-significant. In Study 2, there was a similarly moderate difference between
suicidal veterans and nonsuicidal psychiatric controls. This finding remained significant
after controlling for relevant demographic and clinical characteristics previously linked to
future thinking (e.g., age, depression, PTSD; Addis et al., 2016; Addis et al., 2008; Brown et
al., 2013; Hallford et al., 2018). This finding is consistent with past work identifying suicidal
patients’ tendency to imagine less specific events relative to nonsuicidal patients (Williams
et al., 1996) and points to an individual component of specificity that may be associated with
suicidal thinking: temporal specificity. In contrast to this finding, there was no evidence that
self-reported vividness, likelihood, similarity, and valence of future events differentiated the
Sl group from the control group in either study.

Other measures of future thinking revealed notable yet tentative patterns. In both studies,
suicidal adults displayed moderately lower fluency of future events relative to nonsuicidal
adults. In Study 1, this effect was small but not significant. In Study 2, this finding remained
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significant after controlling the FDR, but was no longer significant after adjusting for
covariates. On the one hand, these event fluency trends show some alignment with the
past Sl literature, which includes event fluency as one of three components used to create
a common, composite measure of episodic future thinking (Hunter & O’Connor, 2003;
MacLeod et al., 1998; MacLeod et al., 2004, 2005). On the other hand, the effects in the
present study for event fluency alone were modest and not related to SI above and beyond
depressive symptoms.

Regarding measures from the cognitive literature, we found no evidence that individuals
with suicidal thoughts differ from other psychiatric patients in event richness. The
implications of our findings for those with suicidal thoughts relative to healthy controls

are less straightforward. In Study 1, we observed a large difference between these groups,
but that finding did not remain statistically significant after controlling the FDR. Notably,
event richness in both the SI and psychiatric control groups from Study 2 was comparable
to the SI group but lower than the healthy control group from Study 1. Diminishment in
future event richness may therefore characterize psychiatric history broadly. Consistent with
this possibility, future thinking deficits have been reported in other clinical groups, including
individuals displaying depressive symptoms and PTSD (Addis et al., 2016; Addis et al.,
2008; Brown et al., 2013; Gamble et al., 2019; Hallford et al., 2018). It remains important
for future research to more thoroughly investigate whether those with suicidal thoughts are
indeed similarly characterized by low event richness.

Of note, the notion that future thinking difficulties are not unique to suicidal thinking does
not negate its potential clinical relevance in understanding suicide. Difficulty imagining
details related to future events, for instance, may impact one’s ability to engage in
psychotherapeutic skills that may in turn minimize suicide risk (e.g., safety planning,
problem-solving, mental imagery, mental contrasting with implementation intentions;
D’Zurilla & Nezu, 2010; Fritzsche et al., 2016; Holmes et al., 2016; Lang et al., 2012;
Oettingen, 2012; Stanley & Brown, 2012). Indeed, future efforts to clarify the relationship
of future event richness with respect to SI may look to brief experimental manipulations
(i.e., episodic specificity induction; Madore & Schacter, 2014, 2016) that have been used
by cognitive psychologists to temporarily improve future thinking and observe whether this
reduces Sl or addresses other clinically-relevant processes (i.e., improved problem-solving,
reduced negative affect, and increased positive affect; Jing et al., 2016).

Memory deficits—Episodic memory deficits were not observed among those who have
experienced Sl. This pattern was consistent across Studies 1 and 2 and across all measure
types. Further, effect size estimates across measures were modest, except for ID counts in
Study 1 which ranged from small to large and revealed the expected pattern of fewer IDs
among suicidal adults compared with nonsuicidal adults. Besides this exception, the overall
pattern of findings remains surprising given prior evidence for overgeneralized memory in
suicidal individuals (Richard-Devantoy et al., 2015; Williams & Broadbent, 1986; Williams
et al., 1996). One potential reason for this may be participants’ fatigue, as measures of
episodic memory always followed an already-extensive assessment battery of episodic future
thinking.
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Another possible reason for this unexpected finding lies in the suicide-related outcome
assessed. Nearly all studies within the suicide literature detecting episodic memory deficits
have focused on suicide attempt (Richard-Devantoy et al., 2015). These studies presumably
included cases of Sl, but those cases were also characterized by suicide attempt and
thereby were more clinically severe. This characteristic does not appear to be driven

solely by clinical severity of samples, as group differences between suicide attempters and
non-attempters have been shown with comparison groups ranging from healthy controls

to psychiatric patients (e.g., Arie et al., 2008; Kaviani et al., 2005). Indeed, the one prior
study to our knowledge that has looked specifically at SI among adults found no significant
group differences in “‘overgeneralized memory’ (Williams et al., 2005). Of note, this issue
remains difficult to resolve in light of the more extensive depression literature, which
presumably overlaps with Sl, that has also detected episodic memory deficits (King et al.,
2009; Soderlund et al., 2014). Future research is needed to clarify this association by directly
comparing adults who have experienced Sl only, adults who have attempted suicide, and
depressed adults without history of suicidal ideation or attempt.

Finally, the stronger presence of future thinking deficits relative to memory deficits suggests
that the former may be more implicated in the development of suicidal thinking. Indeed,
future thinking deficits have been shown to account for memory deficits among depression-
prone individuals (e.g., Addis et al., 2016). This may be explained by the fact that episodic
future thinking is more cognitively demanding than episodic memory. Indeed, prior work
has shown that the ability for episodic future thinking relies on the ability to flexibly
recombine information from memory (Schacter & Addis, 2007, 2020).

Limitations—The present findings should be interpreted in light of several limitations.
First, Study 1 featured a small sample size, and Study 2 featured low retention rates. This
increases the possibility of Type Il error, especially when applying prospective analyses
to small samples. Second, we did not account for other non-episodic processes such as
narrative style (i.e., the general manner in which people talk about their experiences in
the present, past, or future), which may partially account for deficits in episodic future
thinking and episodic memory (Gaesser et al., 2011). Although episodic future thinking
and episodic memory have been found to be dissociable from narrative style (Madore

et al., 2014; Schacter et al., 2017), future research is encouraged to test the dissociable
effects within clinical populations with the use of a control task (e.g., Picture Description
Task, Gaesser et al., 2011). Third, the potential confounding role of depression could not
be ruled out entirely, as the SI group reported substantially more depressive symptoms
compared with the nonsuicidal control group in both samples. Although Study 2 was able
to address this to some extent through multivariate analyses, having a separate depressed
nonsuicidal group would have more fully addressed this concern. Fourth, cross-sectional
findings were based on past year history of suicidal ideation. Despite the fact that the SI
group in both studies featured many adults who recently experienced suicidal ideation (i.e.,
past week), recency of suicidal ideation varied (i.e., up to 1 year ago) and the present
conclusions cannot definitively be linked to current states of active suicidal ideation. The use
of ambulatory assessments in future work (e.g., daily diary studies, ecological momentary
assessments) may help address this limitation. Fifth, despite the wide variety of measures
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included in the present study, there remain some features of past and future thinking that
were not accounted for. In addition to the earlier referenced Awutobiographical Memory
Task (Williams & Broadbent, 1986), we did not examine thematic content of imagined
future events (i.e., whether event content pertains to oneself, others, or specific emotions;
O’Connor et al., 2015). More specific thought content (e.g., themed, emotionally-valenced)
has generally been shown to yield more robust prediction of suicidal thoughts and behaviors
(Chaetal., 2019), and may warrant further exploration as it applies to imagining the future.

These limitations aside, the present study offers a unique lens with which we examine
cognitive deficits among suicidal individuals. Findings shed light on the novel domain of
episodic future thinking, contextualize it within episodic memory, and emphasize its unique
subcomponents. Future work is encouraged to continue considering the multifaceted nature
of these cognitive processes and their clinical implications.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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1a. Study 1 (n =25) 1b. Study 2 (rn = 141)
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Figure 1.
Comparison of Episodic and Non-Episodic Future Thinking

Note. Event richness is represented via Total 1D (internal details), with higher values
representing greater episodic future thinking. Higher values on external detail counts
represent greater non-episodic thinking. None of these Group by Time interactions were
significant (/5 = 0.00-3.12, ps = .09-.96). Error bars represent standard error.
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