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Abstract

While impulsivity and aggression are included in multiple psychological models of
suicide, the empirical literature is characterised by inconsistency in the nature of these
relationships. We conducted a systematic literature review and meta-analysis of
associations between impulsivity and aggression with suicidality. We included studies
of adults which assessed both suicidality and psychometric measures of impulsivity
and/or aggression (n = 77). We used random effects meta-regression to explore
whether different measures of impulsivity and/or aggression, or suicidality, and/or the
demographic composition of samples, moderated relationships. We found weak
positive relationships between impulsivity and aggression with suicidality overall. Trait
and behavioral impulsivity were stronger predictors than were state or cognitive
measures. Impulsivity and aggression were stronger predictors of suicide risk than other
measures of suicidality. Impulsive aggression was a stronger predictor of suicidality in
non-clinical and older populations, and for measures of suicidal ideation. Our findings
help to crystallise complex relationships between impulsivity, aggression, and suicidality
by demonstrating the contextual and individual-level factors which influence the nature

of the relationships.



Introduction

Despite research identifying population-level risk factors, we are poor at identifying
individuals at risk of suicide (Large, 2016; Large et al., 2016, 2018; Runeson et al., 2017;
National Confidential Inquiry into Suicide and Homicide by People with Mental Iliness,
2018). Counting risk factors alone performs no better than chance in predicting suicide
(Franklin et al., 2017), and actuarial risk assessment tools are wrong 95% of the time
(Chan et al., 2016; Carter et al., 2017). This may be due to the diversity of populations
and measures employed across the literature. Here we focus on two key psychological
constructs - impulsivity and aggression - in order to identify any systematic variation in
their relationship to suicidality on the basis of demographic or methodological

differences.

Impulsivity is proposed to increase suicidality (Barzilay & Apter, 2014; Anestis et al.,
2014; Brent and Mann, 2005, 2006) but has been operationalized in a variety of ways
(Anestis et al., 2014; Gvion and Apter, 2011). Definitions include risk-taking, sensation-
seeking, behavioral disinhibition, preference for small immediate rewards over large
distal rewards, deficits in planning, and affective states such as urgency (Anestis et al.,
2014). It is included in three of ten leading psychological models of suicide (Barzilay and
Apter, 2014). In Beck et al.’s (1990) Cognitive Model, impulsivity is a dispositional trait
which increases suicidality (see also Wenzel and Beck, 2008). Alternatively, in
Baumeister’s (1990) Escape Theory, suicidality increases when individuals can no longer
resist impulsive urges to remove themselves from aversive self-awareness via increased
behavioral disinhibition. In the Integrated Motivational Volitional Model (O’Connor,
2011; O’Connor and Kirtley, 2018), impulsivity acts as a volitional moderator between

suicidal ideation and action.

Unsurprisingly, given the lack of theoretical consensus, tests of associations between
impulsivity and suicidality yield conflicting results. From their meta-analysis of
associations between trait impulsivity and suicidal behavior, Anestis et al. (2014)
concluded that the association is weak at best and argued that impulsivity acts indirectly
via exposure to painful experiences. Conversely, Gvion and Apter (2011) concluded

from a systematic review that the relationship is well established across clinical and



non-clinical populations. Vast diversity in the definitions of both suicidal behavior and
impulsivity are likely to contribute to such discrepancies (Gvion and Apter, 2011;
Klonsky and May, 2010; Lockwood et al., 2017). A recent meta-analysis, for example,
found cognitive impulsivity to be a stronger predictor of suicidality than behavioral

impulsivity (Liu et al. 2017; see also McHugh et al., 2019).

Impulsivity may also interact with aggression (Gvion and Apter, 2011; Gvion and Levi-
Belz, 2018). This, too, is defined and operationalized in multiple ways. Broadly,
aggression is any behavior intended to harm another person (Gvion and Apter, 2011).
Aggression, irritability, hostility, and anger are often used interchangeably, despite
unique definitions. Specifically, anger is the experience of annoyance, hostility, and
displeasure (Deffenbacher et al., 1996); irritability is sensitivity to provocation
(Bettencourt et al., 2006); and hostility is cynicism, mistrust, and denigration (Miller et
al., 1996). Aggression can also be conceptualized as reactive (a response to perceived
threat that is impulsive and emotionally charged) or proactive (premeditated and
controlled; Gvion and Apter, 2011). As with impulsivity, while there is evidence that
aggression correlates with suicidality, the nature of the relationship is unclear (e.g. Orri

et al., 2018; Gvion and Apter, 2011).

Impulsivity and aggression may also form part of a larger psychopathology (Gorenstein
and Newman, 1980; Mann et al., 1999; Mann and Currier, 2010; Seroczynski et al.,
1999). Brent and Mann (2005, 2006) argue that impulsivity, hostility, and aggression,
are part of a disinhibitory psychopathology operationalized as impulsive aggression.
They define this as “the tendency to respond to provocation or frustration with hostility
or aggression” (pp. 2720). Aggression appears in Wenzel and Beck’s (2008) update of
Beck et al.”s (1990) Cognitive Model in the same role as impulsivity (a dispositional trait
which increases vulnerability to suicidality), and they argue that aggression and
impulsivity are components of a larger disinhibitory psychopathology which increases
suicidality. Impulsive aggression also plays a role in Brent and Mann’s (2005) Clinical-
Biological Model and in Plutchik, van Praag, and Conte’s (1989) Two Stage Model. In the
former, impulsive aggression is a familial trait which mediates between

psychopathology and suicidality. In the latter, aggressive impulses are triggered by



stress, and the likelihood of them being expressed against the self is increased when

coupled with psychiatric symptoms.

That impulsivity and aggression are conceptualised and measured as both states and
traits may further contribute to complexity. In the models above, they are viewed as
dispositional traits (Beck et al., 1990; Wenzel and Beck, 2008; Anestis et al., 2014; Brent
and Mann, 2006), state responses to adversity and stress (Plutchik et al., 1989; McHugh
et al.,, 2019), or a combination of the two (Baumeister, 1990; O’Connor, 2011). This
distinction is relevant as trait and state measures of impulsivity correlate weakly with
one another (Bagge et al., 2013; Cyders and Coskunpinar, 2012; Peters and Biichel,
2011; Reynolds et al., 2008; Wu et al., 2009) and differ in their relation to self-harm
(Glenn and Klonsky, 2010). Furthermore, Liu et al. (2017) found time between a suicide
attempt and the assessment of impulsivity moderated the relationship (the relationship

was strongest when there was less than one month since a suicide attempt).

Here we investigated the extent to which different operationalizations of impulsivity
and aggression are associated with suicidality. We also sought to determine whether
relationships are moderated by demographic characteristics (sex, age, clinical or non-
clinical). Specifically, we asked: (1) To what extent do impulsivity, aggression, and/or
impulsive aggression, predict suicidality?, and (2) Are these relationships moderated by
(a) the demographic composition of the sample, (b) the measure of impulsivity,
aggression, or impulsive aggression, or (c) the measure of suicidality? As such, we
sought to contribute to understanding of the nuanced pathways by which impulsivity

and aggression influence suicidality.
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Method

Search strategy and eligibility criteria

Eligibility criteria, search strategy, data collection, and analytic strategy were registered
as a review protocol to the PROSPERO international prospective register
(CRD42020160631). The review was conducted in accordance with PRISMA guidelines
(Moher et al., 2015).

We excluded studies without published, validated, psychometric measures of
impulsivity and aggression, or measures of suicidality. We excluded those which
assessed non-suicidal self-harm or where suicidal intent was unknown as, although non-
suicidal self-harm may develop into suicidality, they can have distinct aetiologies and
functions (e.g. Willoughby et al., 2015; Hamza et al., 2015; Lohner and Conrad, 2006).
Studies that included participants under the age of 16, for which an English language
version was not available, reviews, and case studies, were excluded. We did not specify
a start date for publications in our search and did not exclude publications on the basis

of geographic location.

The search terms were agreed by the study authors based on expertise in psychological
predictors of suicidality and a scoping review of operationalizations of impulsivity,
suicide, and aggression. The search string was: (“impuls*” OR “disinhib*” OR “inhib*”
OR “risk taking” OR “risk-taking” OR “behav* control” OR “adventuresomeness” OR
“sensation seeking” OR “sensation-seeking” OR “novelty seeking” OR “novelty-seeking”
OR “urgency” OR “premeditation” OR “perseverance” OR “response inhib*” OR
“distractor interference” OR “proactive interference” OR “delay* response” OR “delay*
discount*” OR “distortions in elapsed time” OR “inattention”) AND (“aggress*” OR
“ang®” OR “hostil*” OR “irritabil*” OR “violen*”) AND (“suicid*”). The search was
conducted on 4/6/21 using EMBASE, MEDLINE, PsychINFO, CINAHL, PubMed, Cochrane

Library, Psychinfo, PsychArticles, and Web of Science.

The search returned 10,298 items. FM screened titles and removed duplicates and

studies outside the area of interest, reviews or theoretical reports, case studies, or
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those that specified participants under 16 (n = 9573). FM screened the abstracts of the
remaining 725 articles in accordance with eligibility criteria and the Joanna Briggs
Checklist for Analytical Cross-Sectional Studies (Moola et al., 2017). There was no
instance where a study met eligibility criteria but scored below 67% on the checklist.
HM evaluated a sub-set of 10% of the abstracts, with concordance of 98% and two
discrepancies which were discussed and agreed. Forward and backwards searching of
reference lists of all eligible studies identified one additional item. Seventy-seven
studies from 75 samples were included in the review. See Figure 1 for a summary of the

selection process.

To minimise file-drawer bias (Rosenthal, 1979), we emailed authors where further
information was required to assess eligibility, if the relevant statistics were not
reported, or where male and female participants were included but results were

combined. Cases where additional data were supplied are noted in Appendix 2 (p. 84).
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Identified through database Additional records identified
searchingon 4/6/21 (n =10, 298) through other sources
(n=1)

Records after titles screened for duplicates,
age of sample, subjectarea, and type of
article (n = 725)

A

Abstracts screened for
eligibility
(n=725)

N Recordsexcluded (n=298)

v

Full text articles screened
for eligibility Recordsexcluded (n=350)

(n=427)

Review/theoretical (n =1)

No measure of impulsivity,
aggression, or suicidality (n =32)

A 4

Studies included in

quantitative synthesis Relationships of interest not
(meta-analysis) reported and not available from
(n=77) authors, or full text article not

available (n = 316)

High proportion of missing values
(n=1)

Figure 1 Screening and selection of articles

Data extraction

From each article which met eligibility criteria we extracted effect sizes, or statistical
information required to calculate effect sizes, for associations between measures of
impulsivity and aggression with measures of suicidality. We recorded the following
study characteristics to be tested as moderators in analyses: population (clinical or non-
clinical), age, sex, and measures of impulsivity, aggression, and suicidality. Where some
effect sizes were reported and others were missing (n = 5 studies), we followed the

Cochrane Handbook for Systematic Reviews of Interventions (2019). In all instances,
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missing data were for outcomes that failed to reach statistical significance. In four
(Margari et al., 2014; Perroud et al., 2013; Gvion et al., 2014; and Kotler et al., 1993),
the proportion of missing values was relatively small (all < 39%). For one (Lewitzka et
al., 2017), we considered the proportion of missing values to be too high (73%) and

excluded the study.
Data analysis

We used Pearson’s Correlation Coefficient (r) as our measure of effect size since various
research designs were included in our sample (e.g. comparison of impulsivity in groups
with and without a history of suicide attempt, or correlational tests of relationships
between suicidal ideation and impulsivity). We adhered to Cohen’s (1988) classification
of small (r = 0.1), medium (r = 0.3), and large (r = 0.5) effect sizes. Where r was not
reported, we calculated it from statistical information available in the article (or
provided by authors). For clarity, non-significant effect sizes for which confidence

intervals crossed ‘0’ were not reported.

We used random effects models to incorporate subject and sampling error, as samples
were not derived from the same population. We first assessed the pooled weighted
effect sizes for associations between all measures of impulsivity, aggression, and
impulsive aggression, across samples. As there were multiple results for each sample,
the unit of analysis was the average effect size for each sample. Heterogeneity was

assessed using 1%, Cochrane’s Q, and confidence intervals.

Sex was coded such that samples with > 50% female composition were treated as
‘female’, and those with < 50% were treated as ‘male’. Where there were equal
numbers of men and women, or sex ratio wasn’t reported, we coded the sample as
‘both’. Age was treated as a continuous variable (estimate of central tendency from
mean, median, or range). Population was coded as clinical (patients and deaths by

suicide), non-clinical (community), or both.

For suicidality, we grouped outcome measures into the following categories: history of

suicide attempt, current or previous suicidal ideation, number of lifetime suicide

14



attempts, age at first suicide attempt, suicide risk, lethality of suicide attempt(s), and

cause of death.

We categorised measures of impulsivity in two ways. First, we treated self-report
measures as ‘trait’ and neuropsychological measures as ‘state’ (McHugh et al., 1999; Liu
etal., 2017). An exception was the Impulsivity Rating Scale (Lecrubier et al., 1995) which
assesses self-reported impulsive behaviors in the past week and was treated as ‘state’.
Second, we grouped outcomes by broad domains of impulsivity. Recent reviews suggest
that impulsivity can be meaningfully categorized as either cognitive or behavioral (e.g.
Liu et al., 2017). Cognitive impulsivity is the inability to weigh the consequences of
proximal and distal events in order to delay gratification, and behavioral impulsivity is
deficits in response inhibition (Hamilton et al., 2015a,b). The two facets are weakly

correlated and underpinned by distinct neural pathways (Hamilton et al., 2015a).

Measures of aggression were grouped as either state (in the past week) or trait (across
the lifespan), and broad domain. Domains were classified as general aggression, anger,
hostility, irritability, physical aggression, verbal aggression, and premeditated

aggression. Finally, we included a category for impulsive aggression.

Each moderator was tested separately using meta-regression. Here, all results were
included for each study to allow us to detect moderation by measures of impulsivity,
aggression, and suicidality for which there were frequently multiple measures per
study. While this approach has traditionally been advised against due to non-
independence of multiple results from the same study, there is now consensus that
modern methods of meta-regression are robust to this independence (Tipton et al.,
2018; Gliner, Morgan, and Harmon, 2003). To correct for repeated sampling and reduce
risk of Type 1 error we used the Hartung-Knapp correction (Tipton et al., 2018). Where
alevel of a moderator was reported in less than three studies we excluded those studies

from moderation analyses.

Publication bias was visualised using funnel plots and assessed using Duval and
Tweedie’s Trim and Fill method. All analyses were conducted with Comprehensive

Meta-Analysis Version 3 (Biostat, 2014).
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Results

Seventy-seven publications reporting 501 results from 75 samples were included in
analyses. Table 1 summarises sample characteristics. For articles included in analyses,

see Appendix 2 (p. 84).

Table 1: Characteristics of the 77 studies included in analyses

Publication Region Clinical/non- Sex Age
Year clinical
1990-1999 n = | African=2 Both n=15 Female biased | Range =
8 n=34 16-81
Asian=13 Clinical n =54
2000-2009 n = Male biased n =
Australasian=2 | Non-clinical n =
16 24
8
Europen=12
2010-2019 n = Bothn=19
49 North America n
=47
2020-2021 n =
4 Multicentern=1

Appendices 3-5 describe measures of suicidality (p. 146), impulsivity (p. 149) and
aggression (p. 155) reported across articles, and the number of studies employing each

measure.

Impulsivity, aggression, and suicidality

The mean pooled effect size across all 75 samples was small, positive, and significant (r
=0.21 [95% Cl: 0.17-0.25], z=9.57, p < 0.001). There was significant heterogeneity (1% =
96.96, Q (74) = 2432.15, p < 0.001). Duval and Tweedie’s Trim and Fill estimate of

publication bias identified 8 studies to be missing to the right of the mean. When these
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were imputed, the effect size increased to 0.24 (95% Cl: 0.2, 0.28). For funnel plots see
Appendix 6 (p. 160). Across all 501 results, psychological construct (impulsivity,
aggression, impulsive aggression) did not moderate the relationship with suicidality

(F(2,498) = 1.74, p = 0.1765, R? analog = 0.09).

Impulsivity and suicidality

The mean pooled effect size for relationships between impulsivity and suicidality (n =
71 samples) was small, positive, and significant (r = 0.19 [95% CI: 0.15-0.22],z2=9.91, p
< 0.001; see Figure 2). There was significant heterogeneity (1> =95.37, Q (70) = 1512.14,
p < 0.001). Duval and Tweedie’s Trim and Fill method estimated four studies to be
missing from the right of the mean. When these were imputed, the effect size

decreased to 0.14 (95% Cl: 0.11, 0.19).
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Figure 2 Forest plot showing mean and 95% ClI of effect sizes for impulsivity in relation

to suicidality

Measure of impulsivity (state or trait) moderated the relationship (F(1,199) =9.31, p =
0.0026, Tau? = 0.04, 1> = 96.9%, R? analog < 0.01). The relationship between suicidality

and (a) state impulsivity was small, negative, and non-significant and (b) trait impulsivity
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was small, positive, and significant (r =0.17 [95% Cl: 0.14, 0.2], p < 0.0001, n = 184). See
Figure 3.

140

1.20

1.00

0.80 —

0.60 —

040 —

0.20

Fisher's Z

-0.00

-0.20

-040 —

-0.60 —

-0.80

State Trait

Impulsivity

Figure 3 State and trait impulsivity as a moderator of the relationship with suicidality

Type of impulsivity (cognitive, behavioral, or both) moderated the relationship (F(2,197)
= 9,58, p = 0.0001, Tau? = 0.02, 12 = 93.3%, R? analog = 0.49; see Figure 4). The
relationship between suicidality and (a) behavioral impulsivity was small, positive, and
significant (r =0.23 [95% Cl: 0.19, 0.27], p < 0.0001, n = 54), (b) cognitive impulsivity was
small, positive, and non-significant, and (c) both types of impulsivity was small, positive,

and significant (r =0.17 [95% Cl: 0.14, 0.21], p < 0.0001, n = 102).
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Figure 4 Type of impulsivity (cognitive, behavioral, or both) as a moderator of the

relationship with suicidality

Measure of suicidality moderated the relationship (F(6,193) = 4.39, p = 0.0003, Tau? =
0.05, I = 96.69%, R? Analog < 0.01; see Figure 5). The relationship between impulsivity
and (a) suicidal ideation was small, positive, and significant (r = 0.1 [95% Cl: 0.03, 0.17],
p =0.005, n = 38), (b) lethality was small, positive, and significant (r = 0.08 [95% Cl: 0.01,
0.15], p = 0.03, n = 19), (c) number of suicide attempts was small, positive, and
significant (r = 0.13 [95% Cl: 0.07, 0.2], p < 0.0001, n = 14), (d) suicide risk was medium,
positive, and significant (r = 0.35 [95% Cl: 0.26, 0.43], p < 0.0001, n = 23), (e) cause of
death was small, positive, and non-significant, and (f) history of suicide attempts was
small, positive, and significant (r = 0.18 [95% Cl: 0.12, 0.23], p < 0.0001, n = 92). Age at
first suicide attempt was excluded from this analysis (n = 2). Population (clinical, non-

clinical, or both), age, and gender, did not moderate the relationship (all p > 0.05).
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Figure 5 Measure of suicidality as a moderator of the relationship with impulsivity

Aggression and suicidality

The mean pooled effect size (r) for the relationship between aggression and suicidality
across 65 samples was small, positive, and significant (0.23 ([95% Cl: 0.17, 0.29], Z(62)
=7.17, p < 0.0001; see Figure 6). There was significant heterogeneity (1> = 98.65, Q (62)
=4581.53, p < 0.0001). Duval and Tweedie’s Trim and Fill method estimated 26 studies
to be missing from the right of the mean. When these were imputed, the effect size

increased to 0.39 (95% Cl: 0.33, 0.45).
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Measure of suicidality moderated the relationship across 211 results (F(7,204) = 8.16, p
< 0.0001, Tau? = 0.04, 1> = 97.15%, Analog R? = 0.15; see Figure 7). The relationship
between aggression and (a) age at first suicide attempt was small, negative, and
significant (r = -0.1 [95% Cl: -0.13, 0.07], p < 0.0001, n = 3), (b) suicidal ideation was
small, positive, and significant (r = 0.24 [95% Cl: 0.16, 0.31], p < 0.0001, n = 38), (c)
lethality was small, positive, and significant (r = 0.1 [95% Cl: 0.06, 0.15], p < 0.0001, n =
23), (d) number of suicide attempts was small, positive, and non-significant, (e) suicide
risk was medium, positive, and significant (r = 0.46 [95% Cl: 0.36, 0.56], p < 0.0001, n =
17), (f) cause of death was small, positive, and significant (r = 0.16 [95% ClI: 0.06, 0.26],
p =0.002, n =12), and (g) history of suicide attempts was small, positive, and significant

(r=0.21[95% Cl: 0.17, 0.25], p < 0.0001, n = 100).
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Figure 7 Measure of suicidality as a moderator of the relationship between aggression

and suicidality

Population (clinical, non-clinical, or both), age, gender, and state or trait aggression did

not moderate the relationship between aggression and suicidality (all p > 0.1).

Impulsive aggression and suicidality
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The mean pooled effect size (r) for the relationship between impulsive aggression and
suicidality across 28 samples was small, positive, and significant (0.16 [95% Cl: 0.1, 0.22],
(Z(27) = 4.96, p < 0.0001; see Figure 8). There was significant heterogeneity (1> = 84.38,
Q (27) = 166.41, p < 0.001). Duval and Tweedie’s Trim and Fill method estimated one
study to be missing from the left of the mean. When this was imputed, the mean effect

size dropped to 0.15 (95% Cl: 0.09, 0.21).
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The relationship was moderated by population across 89 results (F(3,87) = 3.84, p =
0.0252, Tau? = 0.01, |12 = 81.85%, R?analog = 0.18). The relationship between impulsive
aggression and suicidality was (a) small, positive, and significant across studies with
samples drawn from clinical populations (r=0.18 [95% Cl: 0.13, 0.23], p < 0.001, n = 63);
(b) small, positive, and significant in those studies whose samples were drawn from non-
clinical populations (r =0.27 [95% Cl: 0.2, 0.34], p < 0.001, n = 6), and (c) small, positive
and significant in those studies whose samples were drawn from both (r = 0.09 [95% ClI:

0.07,0.11], p < 0.0001, n = 21; see Figure 9).
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Figure 9 Population as a moderator of the relationship between impulsive aggression

and suicidality

The relationship was moderated by age (F(1,57) = 8.26, p = 0.006, Tau? = 0.01, I? =
83.46%, R?analog = 0.04; see Figure 10). The relationship between impulsive aggression

and suicidality increased with age profile of sample.
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Figure 10 Shows moderation of the relationship between impulsive aggression and

suicidality by age

Measure of suicidality moderated the relationship (F(5,81) = 7.33, p < 0.0001, Tau? =
0.01, 1> = 81.43%, Analog R? = 0.24). Suicide risk was excluded due to small sample size
(n = 2). The relationship between impulsive aggression and (a) suicidal ideation was
small, significant, and positive (r =0.27 (0.17, 0.37), p < 0.0001, n = 16), (b) lethality was
small, non-significant, and negative, (c) number of suicide attempts weak, significant,
and positive (r = 0.18 (0.05, 0.15), p < 0.0001, n = 15), (d) cause of death was weak,
significant, and positive (r=0.17 (0.1, 0.24), p < 0.0001, n = 8), and (e) history of suicide
attempts was weak, significant, and positive (r = 0.18 (0.14, 0.21), p < 0.0001, n = 40).
See Figure 11.
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Discussion

In the largest meta-analysis to date, we found small positive relationships between
impulsivity, aggression, and impulsive aggression, with suicidality. There was also
significant heterogeneity, some of which was explained by demographic and

methodological moderators.

Trait impulsivity was a stronger predictor of suicidality than state. This is consistent with
models in which trait impulsivity serves as a distal risk factor for increased vulnerability
to suicide (e.g. Beck et al., 1990; Wenzel and Beck, 2008; Anestis et al., 2014; Brent and
Mann, 2006; O’Connor, 2011; O’Connor and Kirtley, 2018), and contrasts with those in
which impulsivity increases risk when elevated under stress (Plutchik et al., 1989;
McHugh et al., 2019; Liu et al., 2017). We could not, however, control for length of time
between suicidality and assessment of impulsivity. The state-based tasks which assess
impulsivity at one time-point may not correlate with past suicidality. There were no
prospective studies of state impulsivity and suicidality, which would be the strongest
test of this relationship. Furthermore, although the relationship between state and trait
impulsivity is weak (Bagge et al., 2013; Cyders and Coskunpinar, 2012; Peters and
Blchel, 2011; Reynolds et al., 2008; Wu et al., 2009), the ways in which an impulsive
disposition translates to state impulsivity and suicidality during times of distress is
unknown. We argue that, while our results support a role of trait impulsivity in
suicidality, further work is required to determine how this relates to state impulsivity

and suicidality under distress.

The relationship between impulsivity and suicidality was stronger for behavioral than
cognitive impulsivity. This is in contrast with Liu et al. (2017; see also McHugh et al.,
2019). Liu et al. (2017) analysed only neuropsychological measures of impulsivity,
whereas we included these and self-reported assessments. Self-report may be less
objective than neuropsychological assessments (Liu et al., 2017) and, as there were
significantly more results for self-report than neuropsychological assessments in our
sample (70 and 7, respectively; Appendix 4, p. 149), it is possible that we encountered
a Type 1 error. Given the number of results testing both behavioral (n = 54) and

cognitive (n = 43) impulsivity, however, we are confident that our finding has some

29



validity and argue that behavioral impulsivity (particularly when assessed through self-

report) could be incorporated into models of suicidality.

The relationship between aggression and suicidality was not moderated by
demographic factors or by measure of aggression. Unlike impulsivity there were no
differences between state and trait measures of aggression, meaning that it is not
possible to conclude with which psychological model of aggression and suicide our
findings fit. For both aggression and impulsivity, the relationship was moderated by
measure of suicidality such that, in both cases, the relationship was strongest for
measures of suicide risk. Two measures of suicide risk were employed (SPS; Cull and
Gill, 1982; SRS; Plutchik et al., 1989). Both include items that assess aggression (e.g.
‘Have you ever been so angry you that you felt you might kill someone?’; Plutchik et al.,
1989; ‘When | get mad | throw things’; Cull and Gill, 1992), therefore we are cautious in
interpreting a link between aggression and suicide risk using these measures.
Furthermore, nearly all studies which assessed suicide risk were based on psychiatric
inpatient samples and participants provided answers to risk measures as part of a
clinical interview. We question, therefore, whether these populations are
representative of links between suicidality, impulsivity, and aggression more broadly.
For example, given evidence that risk assessment tools perform worse than chance
(Chan et al., 2016; Carter et al., 2017), these relationships may reflect cultural or
organizational beliefs about the contribution of impulsivity and aggression to suicidality,
erroneously conflating the three and inflating clinician’s ratings of risk. Furthermore, it
would be insightful to know whether self-report assessment of risk correlates with
clinician assessments (e.g. based on clinical interviews) and/or whether these
relationships differ depending upon the population of interest. Aggression may be
interpreted and treated differently in forensic psychiatric versus community
populations, for example. In light of this, meta-analysis of standardized regression
coefficients which control for demography and mental health would be desirable. In our
dataset, however, there was insufficient consistency in the ways in which demography

and mental health were assessed to facilitate this.

The relationship between suicidality and impulsive aggression was moderated by

population, such that it was stronger in studies of non-clinical populations. This may,
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again, reflect differences in the ways in which individuals rate or report their own
suicidality compared to clinician judgement or objective measures such as cause of
death. Clinical samples were more likely to include clinician-completed ratings of risk or
lethality, or cause of death, than were non-clinical populations which relied more
heavily on self report. The magnitude of the relationship also increased with age,
suggesting that impulsive aggression becomes a stronger risk factor across the lifespan.
McGirr et al. (2008) reported on a sample of cases of deaths by suicide aged 11 to 87 in
which impulsive aggression was inversely correlated with age at death. It is possible
that, while age may reduce the association between impulsive aggression and
suicidality in young people, the pattern may differ — as demonstrated by our results —

when focusing on an adult sample.

While we excluded studies which did not include reliable, validated, psychometric
measures of impulsivity and aggression, we have relatively less confidence in the quality
of measures of impulsive aggression. Furthermore, we would argue on the basis of our
review of the literature that the theoretical underpinnings of models operationalizing
impulsivity and linking it to suicide are more concrete than those of aggression.
Furthermore, the majority of studies which measured impulsive aggression did so with
the BDHI (1957), which was developed as a measure of hostility and there is, to our
knowledge, no convincing evidence that it provides a valid or reliable measure of
impulsive aggression. Contributing to this is a lack of consensus regarding the definition
of the construct. It is unclear from our review of the relevant theory and data, for
example, whether we should predict individuals high in impulsive aggression to be
highly aggressive and highly impulsive, or to be highly impulsive in the expression of
aggression specifically. Is it, as argued by Brent and Mann (2005, 2006), a hostile
reaction to provocation? Is it reactive, rather than proactive, aggression? Is aggression
a distinct variable that sits alongside impulsivity under a disinhibition psychopathology?
While we did not find evidence that impulsivity, aggression, or impulsive aggression,
differed in their relation to suicidality, perhaps supporting the existence of a
disinhibition psychopathology, it is unclear what underlying constructs were being

assessed by measurements of ‘impulsive aggression’. Without more precisely
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delineated parameters, measurement, and understanding of the clinical relevance of

the construct, we have been unable to answer these questions.

Finally, we argue that a strength of our review and analysis here is that we have been
able to crystallize patterns in the literature to date. One limitation is that we included
only those studies which measured both impulsivity and aggression (i.e. rather than all
studies that included impulsivity or aggression). This may have introduced some
systematic bias in, for example, the theoretical framework underpinning hypotheses or
reporting of results in the subset of studies we have included. However, that we didn’t
find strong or consistent findings linking impulsivity and aggression to suicidality,
despite our large sample, promotes the importance of identifying gold standard
definitions and measures of impulsivity and aggression in relation to suicidality and
determining how these relate to risk across groups, rather than continuing to conduct
research which may increase our sample sizes for meta-analysis but fails to contribute

to clarity.

In conclusion, we have shown impulsivity (particularly behavioral and trait impulsivity)
and aggression to predict suicidality. We argue that both constructs should be included
in theoretical and practical formulations of suicide risk. While our results are consistent
with a model in which impulsivity and aggression form part of a wider psychopathology
or relevance to suicidality, we argue that greater clarity on the definition, clinical
relevance, and measurement of impulsive aggression is required. Given these findings,
and the considerable heterogeneity in the relationships we have reported here, we
argue that future research which takes a person-centered approach to understanding
the ways in which these psychological constructs interact with distal and proximal, and
static and dynamic, risk factors in the lives of individuals will contribute to greater
precision in predicting risk, and in understanding the mechanisms by which individual

circumstances translate into suicidality (e.g. Bermann and Silverman, 2014).
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Plain Language Summary

Impulsivity, aggression, and impulsive aggression in suicidality

Background: Despite a large body of research identifying population-level risk factors
for suicide, we are poor at identifying individuals at risk. Identifying measurable
psychological constructs, and the ways in which they contribute to the development of

suicidal behaviour, can help us to better identify who is at risk of suicide.

Aims & Questions: The aim of the research was to investigate the nature of associations
between three key psychological constructs (impulsivity, aggression, and impulsive
aggression) with suicidal thinking and behaviour. Derived from leading psychological
models of suicidal behaviour, the research addressed three questions: (1) Do
impulsivity, aggression, and impulsive aggression, correlate with suicidal ideation and
suicidal behaviour?; (2) Does impulsive aggression account for the relationship between
the experience of stressors and suicidal ideation and behaviour?; (3) Is impulsivity
higher in those who have attempted suicide than in those who have experienced

suicidal feelings but who have not attempted suicide?

Methods: Impulsivity, aggression, impulsive aggression, and history of suicidal ideation
and behaviour were assessed via an online survey in 624 male and female adult
participants. Based on their responses, we grouped participants as those who (1) had
no history of suicidal feelings or behaviour, (2) those with a history of suicidal feelings

but not of suicidal behaviour, and (3) those with a history of suicidal behaviour.

Main findings and conclusions: Impulsivity, aggression, and impulsive aggression were
each associated with increased suicidality overall. Second, they were each associated

with an increased likelihood to move from suicidal feelings to behaviour.

Key applications: Informing suicide risk assessment and intervention. Helping mental

health professionals to be better able to identify people at risk and to support them.

46



References:

Barzilay, S., & Apter, A. (2014). Psychological Models of Suicide. Archives of Suicide
Research, 18(4), 295-312. doi:10.1080/13811118.2013.824825

Berman, A. L., & Silverman, M. M. (2014). Suicide Risk Assessment and Risk Formulation
Part Il: Suicide Risk Formulation and the Determination of Levels of Risk. Suicide

and Life-Threatening Behavior, 44(4), 432-443. doi:10.1111/sltb.12067

O'Connor, R. C., & Kirtley, O. J. (2018). The integrated motivational-volitional model of
suicidal behaviour. Philosophical Transactions of the Royal Society B-Biological

Sciences, 373(1754). doi:10.1098/rstb.2017.0268

47



Abstract

Objective: Identifying measurable psychological constructs associated with suicide risk
can contribute to the development of interventions. Impulsivity and aggression have
received considerable attention in the literature in this respect. The findings, however,
are often conflicting and it has been argued that impulsivity and aggression may act
together to influence suicide risk. The aim of the research was to investigate the nature
of associations between impulsivity, aggression, and impulsive aggression, and suicidal
ideation and behavior. Method: Impulsivity, aggression, impulsive aggression, and
suicidal ideation and behavior, were assessed in 624 participants (aged 16 years and
over) via an online survey advertised on social media. Participants were categorized
based on their suicidal history into three groups: those with (1) no history of suicidal
ideation or suicide attempts, (2) a history of suicidal ideation but not of suicide
attempts, and (3) a history of suicidal ideation and suicide attempts. Results: Two
pathways involving impulsivity, aggression, and an ‘impulsive aggression’ factor, were
associated with suicide risk. First, all three constructs were associated with increased
suicidality overall. Second, they were each associated with an increased likelihood to
move from suicidal ideation to action. Conclusion: The results will contribute to
development of suicide risk formulation by demonstrating how key psychological

constructs contribute to the development of suicidal behavior.
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Introduction

The identification of phenotypes associated with suicide risk is essential to the
development of targeted psychological interventions (McHugh et al., 2019). Two
psychological variables proposed to influence suicidality are impulsivity and aggression
(e.g. Barzilay & Apter, 2014; Anestis et al. 2014; Brent & Mann, 2005, 2006). Both,
however, have been defined and operationalized in a variety of ways, as has suicidality,
leading to complex and contradictory findings (Anestis et al. 2014; Gvion & Apter, 2011;
Moore et al., under review). Impulsivity and aggression may also be part of a larger
psychopathology characterized by disinhibition (‘impulsive aggression’, Brent & Mann,
2005, 2006). Clarity around the contribution of impulsivity, aggression, and impulsive

aggression, to suicidality will inform suicide risk assessment and intervention.

Impulsivity plays a role in several leading psychological models of suicide (Barzilay &
Apter, 2014). In their Cognitive Model of Suicidal Behavior, Beck et al. (1990, 2008) treat
impulsivity as a dispositional trait which increases vulnerability to suicide. Anestis et al.
(2014) similarly propose impulsivity to be a distal risk factor, but argue that it elevates
risk specifically through exposure to painful life experiences. In Baumeister’s (1990)
Escape Theory, suicidality increases when individuals can no longer resist impulsive
urges to remove themselves from aversive self-awareness via increased behavioral
disinhibition. Finally, in the Integrated Motivational Volitional Model (O’Connor, 2011;
O’Connor & Kirtley, 2018), impulsivity more broadly plays a similar role to that of
behavioral disinhibition proposed by Baumeister (1990), by acting as a volitional

moderator bridging the gap between ideation and action.

It is difficult to interpret empirical findings across the literature to date in the context
of the models described above as there is substantial variation in operationalizations of
the construct (Gvion & Apter, 2011; Klonsky & May, 2010; Lockwood et al., 2017). For
example, ‘impulsivity’ can be cognitive (i.e. the inability to weigh the consequences of
proximal and distal events in order to delay gratification), mood-based (i.e. emotional
states such as urgency), or behavioral (i.e. deficits in response inhibition; Anestis et al.,
2014; Hamilton et al., 2015a,b). Furthermore, state and trait impulsivity appear to be

conceptually and quantitatively distinct (Bagge et al., 2013; Cyders and Coskunpinar,
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2012; Peters and Biichel, 2011; Reynolds et al., 2008; Wu et al., 2009; Glenn and
Klonsky, 2010) and the way in which impulsivity is measured (e.g. using
neuropsychological tests versus self-report responses to questionnaires) may also
influence relationships. This diversity perhaps explains the lack of consistency in the
strength and direction of relationships linking impulsivity to suicidality. While one
review, for example, demonstrated the association to be weak at best (Anestis et al.,
2014), another found it to be consistent across psychiatric and non-clinical populations
(Gvion & Apter, 2011). Anestis et al. (2014) focussed on trait impulsivity assessed
through self-report or behavioral measures and included only studies which looked at
the presence or absence, or frequency, of suicidal behavior. Gvion & Apter (2011), on
the other hand, used broader definitions of both, perhaps increasing the number of
studies that used cognitive or mood-based, or state, measures of impulsivity, included
in their analyses. In support of this, in a review of associations between impulsivity and
self-harm in adolescents, Lockwood et al. (2017) reported that cognitive impulsivity
distinguished suicidal ideation from action. Similarly, Liu et al. (2017) found cognitive
impulsivity to be a stronger predictor of suicidality than behavioral impulsivity in a
review (see also McHugh et al., 2019). In contrast, however, in a recent meta-analysis,
we found trait and behavioral impulsivity to be stronger predictors of suicidality than
were state or cognitive measures (Moore et al., under review). Again, this may be due
to differences in methodologies employed across the literature: while Liu et al. (2017)
limited their studies to those that employed neuropsychological measures, we included
neuropsychological and self-report methods. All that is clear, then, is that further work
is required to better understand the multiple dimensions of impulsivity, and the ways

in which they relate to suicidality across populations.

Adding a further layer of complexity is evidence that impulsivity may interact with
aggression. Gvion & Apter’s (2011) review, for example, demonstrated them to be
related to each other and to suicide, although the patterns of these relationships were
complex and contradictory. In addition, a recent systematic review concluded that both
impulsivity and aggression were risk factors for serious suicide attempts (Gvion & Levi-
Belz, 2018). As for impulsivity, however, there are multiple definitions of aggression.

Some define it as behavior intended to harm another person who is motivated to avoid
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being harmed, and others as reactive (i.e. a response to perceived threat that is
impulsive and emotionally charged) or proactive (i.e. premeditated and controlled)
(Gvion & Apter, 2011). There is emerging meta-analytic evidence to support positive
associations between dimensions of aggression with suicidality, however these are
dependent upon the measures of aggression and suicidality, and population. Orri et al.
(2018), for example, reported positive associations between irritability and suicidal
ideation and action in community, but not psychiatric, samples. In our recent meta-
analysis we found aggression to be correlated weakly and positively with suicidality

across clinical and non clinical samples (Moore et al., under review).

Some have pointed to potential overlap between aggression and impulsivity and argued
that they should be treated as a single phenotype in relation to suicide (e.g. Mann et
al., 1999; Mann & Currier, 2010; Seroczynski et al. 1999). Brent & Mann (2005, 2006),
for example, have argued that impulsivity, hostility, and aggression are all part of an
overarching disinhibitory psychopathology operationalised as impulsive aggression.
They defined this as “the tendency to respond to provocation or frustration with
hostility or aggression” (pp. 2720). Wenzel & Beck’s (2008) update of Beck et al.’s (1990)
Cognitive Model includes aggression in an equivalent role to impulsivity (i.e. a
dispositional trait that increases suicide risk) and argue both may be components of a
larger disinhibitory psychopathology (e.g. Gorenstein & Newman, 1980; Mann et al.
1999). The impulsive aggression construct plays a role in Brent & Mann’s (2005) Clinical-
Biological Model of Suicidal Behavior and in Plutchik, van Praag, & Conte’s (1989) Two
Stage Model of Outward and Inward Directed Aggression. In Brent & Mann’s (2005)
model, impulsive aggression is viewed as a familial trait mediating between
psychopathology and suicidal behavior (Mann & Currier, 2009). In Plutchik, van Praag,
& Conte’s (1989) model, aggressive impulses are triggered by stress, and the likelihood
of expression against the self is increased when coupled with recent depression. In
support of an overarching impulsive aggression construct, we found relationships
between impulsive aggression and suicidality to be consistent with those of impulsivity
and aggression alone. We argued, however, that the impulsive aggression construct
remains poorly defined and measures of the construct lack validity and reliability

(Moore et al., under review).
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Impulsivity, aggression, and impulsive aggression, then, appear in multiple
psychological models of suicide and are proposed to predict risk via a number of
pathways. A useful way of structuring these competing hypotheses is to include them
as testable pathways in an overarching theoretical framework. As impulsivity and
aggression are viewed variously as dispositional traits (Beck et al., 1990; Brent & Mann,
2006), state responses to adversity and stress (Plutchik et al., 1989), or as some
combination of the two (Baumeister, 1990; O’Connor, 2011), a stress-diathesis model is
most appropriate. O’Connor’s (2011, 2018) Integrated Motivational Volitional Model of
Suicidal Behavior incorporates three stages, spanning the emergence of suicidal
ideation and suicidal acts. As shown in Figure 12 below, this model allows testable
pathways corresponding to each of the proposed roles of impulsivity, aggression, and
impulsive aggression. Pathway A corresponds to Beck et al.’s (1990) proposal that
impulsivity and aggression, and to Brent & Mann’s (2006) that impulsive aggression, are
dispositional traits which increase vulnerability to suicide. Pathway B corresponds to
Plutchik et al.’s (1989) proposal that stress increases aggressive impulses which, when
combined with depression, are more likely to be directed towards the self. Finally,
Pathway C corresponds to O’Connor’s (2011, 2018) and Baumeister’s (1990) proposition
that impulsivity moderates the relationship between suicidal ideation and suicidal
behavior (although note that Baumeister’s (1990) model focusses specifically on

disinhibition rather than impulsivity more broadly).
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Figure 12 The adapted Integrated Motivational Volitional Model of Suicidal Behavior
(O’Connor & Kirtley, 2018) with proposed pathways between impulsivity and aggression

and suicidal behavior added in green.

Predictions stemming from Pathway A are that trait impulsivity and aggression (Beck et
al., 1990) and impulsive aggression (Brent & Mann, 2005) will be significantly higher
amongst participants with a history of suicidal ideation/behavior than those without
such a history. Predictions stemming from Pathway B are that impulsive aggression will
mediate the relationship between stress and suicidal behavior, in interaction with
depression (Plutchik et al. 1989). Specifically, impulsive aggression will be most strongly
positively related to suicidal behavior in those who report depression. The prediction
stemming from Pathway Cis that impulsivity will be higher in those who have attempted
suicide than those who have experienced suicidal ideation but have not attempted
suicide (O’Connor, 2011; O’Connor & Kirtley, 2018). Please note that, although
impulsivity is described as a volitional moderator in the IMV model, for the purpose of
our analyses moderation analysis is not required to determine whether or not it

contributes to the presence or absence of a history of suicidal action.
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Materials and Methods
Participants

Six hundred and twenty-four participants completed an online survey advertised on
social media (female n = 452 (72.4%); age range = 16-81 years, mean = 41.87 (13.47)).
Three hundred and seventy-five (60.19%) were in a relationship. Five hundred and six
(81.1%) were from Scotland (the remainder were from the rest of the UK). Eighty-eight
participants (14.1%) reported no suicidal ideation or action, 299 (47.9%) reported
suicidal ideation, and 237 (38%) reported suicidal ideation and action. The study was
approved by the University of Glasgow Research Ethics Committee, and all participants
gave informed consent. The study was conducted in accordance with EQUATOR
Network guidelines on conducting and reporting quantitative research in Psychology

(Applebaum et al., 2018).

Measures

Demographic variables

Participants were asked to report their age, gender, relationship status (“are you
currently in a committed relationship?”; yes or no), and country of residence (free text

response).

Stress

Stress was assessed using Cohen’s (1995) Perceived Stress Scale. This 10-item validated
scale (Cronbach’s a = 0.78; Cohen & Williamson, 1988) assesses experience of stress in
the last month (e.g. how often have you felt that you were unable to control the

important things in your life?)
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Impulsivity

Participants completed the Barrett Impulsiveness Scale (BIS-11; Patton et al., 1995), a
well-validated and widely used measure of trait impulsivity (Cronbach’s a = 0.8; Reise
et al., 2013). This 30-item scale (e.g. ‘l do things without thinking’) assesses impulsive
behaviors and preferences that fall into three domains (attentional, motor, and non-

planning impulsivity).

Participants also completed the UPPS-P-S Impulsive Behavior Scale (UPPS; Whiteside &
Lynam, 2001; Lynam, 2011). This 20-item scale assesses general impulsivity as well as
positive and negative urgency, lack of premeditation, lack of perseverance, and
sensation seeking (Cronbach’s a = 0.87). An example item is ‘I have trouble controlling

my impulses’.

Aggression

Aggression was assessed with the Buss-Perry Aggression Scale (BPAS; Buss & Perry,
1992). This 29-item scale assesses general aggression as well as physical aggression,
verbal aggression, anger, and hostility (Cronbach’s a = 0.78; Harris, 1997; Samani,

2008). An example item is ‘Some of my friends think | am a hothead’.

Impulsive aggression

Brent & Mann (2005, 2006) describe impulsive aggression as a hybrid of impulsivity,
aggression, and hostility. Plutchik, van Praag, & Conte (1989) describe an ‘aggressive
impulse’ which is conceptually distinct from aggressive behavior and represents an
underlying propensity for impulsive aggression which can be directed towards the self
or others depending upon context. Here, impulsivity and aggression measurements
were entered into an exploratory factor analysis to determine the structure of inter-
correlations between the constructs with the aim of extracting a factor which

incorporates dimensions of impulsivity and aggression.
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Depression

Depression was assessed using the PHQ-9 (Spitzer et al., 1999). This 9-item measure
assesses symptoms of depression in the last 2 weeks (Cronbach’s a = 0.89; Kroenke et
al.,, 2001) . An example item is, ‘Over the last two weeks, how often have you been
bothered by any of the following problems? E.g. Little interest or pleasure in doing

things?’.

Suicidality

Suicidal ideation and suicidal behavior were assessed with the following items: (1)
“Have you ever thought of taking your life, even though you would not actually do it?”
and (2) “Have you ever made an attempt to take your life, by taking an overdose of
tablets or in some other way?” (taken from the Adult Psychiatric Morbidity Survey (self-
completion version), 2014). Response options are “no”, “yes”, and “would rather not
say”. Responses were used to allocate participants to 3 groups: (1) no history of suicidal

ideation or suicide attempts, (2) experienced suicidal ideation but has never attempted

suicide, and (3) has attempted suicide.

Finally, suicidal ideation was further assessed using the 8-item suicidal ideation subscale
of the Suicide Probability Scale (Cronbach’s o= 0.93; Cull & Gill, 1989). An example item

is ‘I think of things too bad to share with others.’

Analysis

Exploratory factor analysis with Varimax rotation determined the structure of inter-
correlations between impulsivity (BIS-11, UPPS) and aggression (BPAS), to extract an

‘impulsive aggression’ factor.

Univariate three-way anova was used to test for differences in impulsivity, aggression,

and impulsive aggression, between groups who did and did not report experiencing

56



suicidal ideation and attempts (Pathway A). Significant differences were followed up
with between groups t-tests. Moderated mediation analysis determined whether
impulsive aggression (alone and in interaction with depression) mediates between the
experience of stressors and suicidal ideation (binary coded as history of suicidal ideation
or not) or attempts (binary coded as history of suicide attempts or not) (Pathway B).
Univariate binary logistic regression was used to determine whether impulsivity,
aggression, and impulsive aggression, predict whether participants who had
experienced suicidal ideation had also attempted suicide or not (Pathway C). All
significant predictors were entered simultaneously into multiple regression to
determine their independent contributions. In all cases, total scores for scales were first
entered into analyses. Where these were significant, analyses of sub-scales were
conducted. Analyses were conducted using IBM SPSS v27. Where data for an item
included in an analysis was missing (or required for calculation of a scale or subscale),

that participant was excluded from that analysis.

Results

Table 2. Descriptive statistics for total sample, and for groups of participants who
reported no history of suicidal ideation or suicide attempts, a history of suicidal ideation

and no suicide attempts, and a history of suicidal ideation and suicide attempts

Mean (+- | No suicidal Suicidal Suicidal ideation

SD) ideation or ideation and no | and suicide
suicide suicide attempt(s)
attempts attempts (mean +- SE)
(mean +-SE) (mean +- SE)

n =237
n=624 n =288 n =299
Age 41.87 45.74 (14.57) 41.59 (13.46) 40.76 (12.84)*
(13.47)
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Gender Female: n | Female: n = 57 | Female: n =207 | Female: n = 188
= 452 | (64.8%) (69.2%) (79.3%)**
(72.4%)

Suicide 18.44 8.59 (0.6) 13.83 (0.33) 19.17 (0.37)**

Probability Scale | (6.78)

PHQ-9 16.52 4.74 (0.76) 12.04 (0.41) 17.22 (0.46)**
(7.71)

Perceived Stress | 22.44 19.39 (0.44) 21.3 (0.24) 22.74 (0.27)**

Scale (4.5)

BIS-11 total 72.87 60 (1.25) 66.54 (0.68) 73.47 (0.78)**

impulsivity (12.68)

BIS-11 20.32 15.15 (0.46) 18.14 (0.23) 20.58 (0.28)**

attentional (4.67)

impulsivity

BIS-11 motor 25.17 22.11 (0.51) 22.95 (0.28) 25.23 (0.31)**

impulsivity (5.24)

BIS-11 non 27.38 22.73 (0.59) 25.44 (0.32) 27.66 (0.38)**

planning (5.85)

impulsivity

UPPS total 48.47 39.81 (0.97) 43.7 (0.53) 48.76 (0.59)**

impulsivity (10.17)

UPPS negative | 11.86 8.44 (0.33) 10.46 (0.18) 12.08 (0.2)**

urgency (3.24)

UPPS positive 9.46 6.74 (0.33) 7.97 (0.18) 9.56 (0.3)**

urgency (3.46)
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UPPS sensation | 9.76 (3.4) | 9.41 (0.34) 9.23 (0.18) 9.66 (0.21)

seeking

UPPS (lack of) 9.16 7.28 (0.27) 8.09 (0.15) 9.27 (0.17)**

premeditation (3.02)

UPPS (lack of) 8.23 7.93 (0.25) 7.96 (0.14) 8.25 (0.15)

perseverance (2.39)

Total aggression | 78.89 68.67 (1.68) 78.04 (0.91) 83.74 (1.02)**
(16.42)

Physical 24.61 23.03 (0.51) 24.64 (0.27) 25.37 (0.31)**

aggression (4.79)

Verbal 13.24 11.56 (0.47) 13.07 (0.25) 14.07 (0.28)**

aggression (4.43)

Anger 22.05 19.4 (0.43) 21.95 (0.23) 23.16 (0.26)**
(4.14)°

Hostility 18.91 14.67 (0.74) 18.38 (0.4) 21.15 (0.45)**
(7.2)

Impulsive 0(1) -0.56 (0.85) -0.14 (0.85) 0.39 (1.01)**

aggression

factor

* univariate 3-way ANOVA (chi-square for gender) p < 0.05, ** p < 0.01.

All pairwise comparisons were significant with the exception of age between suicidal
ideation and no suicide attempts compared with suicidal ideation and suicide attempts;
BIS-11 total score between no suicidal ideation and no suicide attempts compared with
suicidal ideation and no suicide attempts; and physical aggression between suicidal

ideation and no suicide attempts compared with suicidal ideation and suicide attempts.
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Factor analysis of impulsivity and aggression

Subscale scores for BIS-11, UPPS, and BPAS, were entered into a factor analysis with
Varimax rotation, from which three factors with eigenvalues > 1 were extracted (see
Table 3). Of these, we treated the factor with the greatest eigenvalue (4.72) and which

accounted for the most variance (39.31%) as our measure of ‘impulsive aggression’.

Table 3. Loadings for ‘impulsive aggression’ factor (the factor loadings of variables

interpreted as being included on the factor are highlighted in bold).

Variable Factor 1 (Impulsive Factor 2 Factor 3
aggression)
Eigenvalue =1.7 | Eigenvalue =
Eigenvalue =4.72 1.31
% variance =
% variance = 39.31 14.13 % variance =
10.89
BIS-11 attentional 0.71 0.26 0.19
impulsivity
BIS-11 motor 0.7 0.26 -0.22
impulsivity
UPPS negative 0.8 0.11 0.05
urgency
UPPS positive 0.59 0.41 0.25
urgency
UPPS sensation 0.64 0.36 -0.17
seeking
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UPPS (lack of) 0.19 0.23 -0.74
premeditation

UPPS (lack of) 0.84 0.13 -0.02
perseverance

Physical aggression 0.57 -0.2 0.04
Verbal aggression 0.1 0.84 -0.19
Anger 0.07 0.89 0.01
Hostility 0.25 0.34 0.7

Pathway A: Impulsivity, aggression, and impulsive aggression will be positively

correlated with suicidal ideation and suicide attempts

There were significant differences between groups of participants (suicidal ideation and
suicide attempts > suicidal ideation and no suicide attempts > no ideation or attempts)
for BIS-11 and all subscales, UPPS total and the negative and positive urgency and lack
of premeditation subscales, BPAS and all subscales, and the impulsive aggression factor
(see Table 2). Post-hoc independent samples t-tests revealed significant differences

between all three groups on each of these variables (all p < 0.01).

Pathway B: Impulsive aggression, and its interaction with depression, will mediate the

relationship between stress and suicide risk

We conducted moderated mediation analysis to determine whether impulsive
aggression in interaction with depression mediated the relationship between stress and

suicidality using Hayes (n.d.) PROCESS macro for SPSS v3.5.

There was no evidence of significant moderated mediation of significant relationships

between stress and suicidal ideation (beta = 0.12, p < 0.001) or suicidal action (beta =
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0.1, p < 0.001), by the interaction of impulsive aggression and depression (all p > 0.05).

See Figure 13.
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beta = 0.1 (p < 0.001)

Figure 13. Path diagram showing no evidence of significant mediation, or moderated
mediation, of relationships between stress and history of suicide ideation or attempts

by impulsive aggression and depression

Pathway C: Impulsivity and aggression will moderate transition from suicidal ideation to

action

For the subsample of participants who reported suicidal ideation with or without suicide

attempts (n = 536), univariate binary logistic regression models revealed that BIS-11
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(beta =0.05, OR =1.05, p <0.001), UPPS (beta = 0.06, OR = 1.07, p = 0.009), BPAS (beta
=0.02,0R=1.02, p<0.001), and impulsive aggression (beta=0.53, OR=1.87, p <0.001)
predicted whether participants had experienced suicidal ideation with and without

suicide attempts (see Table 2 for descriptive statistics).

We then conducted univariate binary logistic regression models to determine whether
sub-scales of each measure predicted whether participants with a history of suicidal
ideation had a history of suicide attempts or not. BIS-11 attentional impulsivity (beta =
0.13, OR = 1.13, p < 0.001), BIS-11 motor impulsivity (beta = 0.1, OR = 1.1, p < 0.001),
BIS-11 non-planning impulsivity (beta = 0.08, OR = 1.08, p < 0.001), UPPS negative
urgency (beta = 0.17, OR = 1.19, p < 0.001), UPPS positive urgency (beta = 0.16, OR =
1.18, p < 0.001), UPPS (lack of) premeditation (beta = 0.18, OR = 1.2, p < 0.001), BPAS
physical aggression (beta = 0.04, OR = 1.04, p = 0.05), BPAS verbal aggression (beta =
0.05, OR = 1.05, p = 0.008), BPAS anger (beta = 0.08, OR = 1.08, p < 0.001), and BPAS
hostility (beta = 0.06, OR = 1.06, p < 0.001), significantly predicted a history of suicide

attempts.

UPPS sensation seeking (beta = 0.04, OR = 1.05, p = 0.109) and (lack of) perseverance
(beta = 0.06, OR = 1.07, p = 0.082), did not significantly predict a history of suicide

attempts.

In multiple binary logistic regression including total impulsivity and aggression scores
(the impulsive aggression factor was excluded due to low tolerance to multicollinearity
(<0.4), BIS-11 (beta = 0.03, OR = 1.03, p = 0.007) and UPPS (beta =0.03, OR=1.03,p =
0.033) maintained significance, and BPAS lost significance (beta = 0.01, OR =1.01, p =
0.3).
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Discussion

Here we reported support for two pathways by which impulsivity and aggression are
proposed to increase suicide risk. First, several measures of impulsivity and aggression,
and our impulsive aggression factor, were positively correlated with suicidality,
supporting Pathway A (Beck et al. 1990; Brent and Mann, 2006). This suggests that trait
impulsivity and aggression act as temperamental dimensions which increase
vulnerability to suicidality. Second, impulsivity, aggression, and impulsive aggression,
differentiated between those with a history of suicidal ideation with and without history
of suicide attempt(s), supporting Pathway C (O’Connor, 2011; O’Connor & Kirtley,
2018). That is, impulsivity, aggression, and impulsive aggression, acted as volitional
moderators from suicidal ideation to action in accordance with the IMV Model
(O’Connor, 2011; O’Connor & Kirtley, 2018). We did not find support for Pathway B, that
impulsive aggression in combination with depression mediates relationships between
stress and suicide risk (Plutchik et al., 1989). Our results, then, suggest a dual role of
impulsivity and aggression in suicide risk: as traits associated with increased
vulnerability to suicidality, and which increase the likelihood of moving from suicidal
ideation to action. We suggest that impulsivity, aggression, and impulsive aggression

are psychological targets for suicide interventions.

Scores on both measures of impulsivity (BIS-11 and UPPS) varied between groups with
presence and absence of suicidal ideation and action. This was also the case for all BIS-
11 subscales (attentional, motor, and non-planning impulsivity) and for the UPPS
subscales of negative and positive urgency, and lack of premeditation. The UPPS
subscales of sensation seeking and lack of perseverance did not differ on the basis of
history of suicidality. Urgency is typically treated as a measure of mood-based
impulsivity, sensation seeking as behavioral, and lack of premeditation and
perseverance as cognitive. Therefore, our findings do not consistently support either
model described in the Introduction in which cognitive (e.g. Liu et al.,, 2017) or
behavioral (Moore et al., under review) impulsivity are stronger predictors of suicidality.
Here, however, we only used self-report measures of impulsivity and it would be
interesting to determine whether the same patterns extend to neurobehavioral and

neurocognitive measures.
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We are cautious in extrapolating our results to operationalizations of suicidality beyond
those we have measured here. In their systematic review of associations between
impulsivity and self-harm in adolescents, for example, Lockwood et al., (2017) reported
different relationships depending upon the operationalization of both self-harm and
impulsivity (e.g. mood-based measures of impulsivity were positively correlated with
non-suicidal self-harm, whereas cognitive dimensions distinguished current from past
self-harm). Finally, here we employed only trait-based measures of impulsivity and
aggression. While our meta-analysis showed trait impulsivity to be more strongly
correlated with suicidality than state impulsivity, Liu et al., (2017) found the associations
to be stronger when the suicide attempt was more proximal to the measure of
impulsivity. Better understanding of the roles of state and trait impulsivity, then, and
the ways in which these influence mood, coping, and suicidality under distress, is

required.

Our results are consistent with a model in which impulsivity, aggression, and ‘impulsive
aggression’, contribute to suicidality. In all cases, the contribution of impulsivity,
aggression, and impulsive aggression were equivalent. As with impulsivity, however,
aggression is defined and operationalised in multiple ways and here we included four
dimensions (physical, verbal, anger, and hostility) all of which contributed to suicidality.
Our factor analysis demonstrated that physical aggression correlated with measures of
impulsivity, whereas verbal aggression, and hostility and anger, grouped on separate
factors. ‘Impulsive aggression’” may refer specifically to physical aggression.
Interestingly, hostility did not load on our impulsive aggression factor despite being
included in the disinhibitory psychopathology model proposed by Brent and Mann
(2005, 2006).

While our results are consistent with models in which physical aggression and
impulsivity are treated as a single phenotype in relation to suicide (e.g. Mann et al.,
1999; Mann & Currier, 2010; Seroczynski et al., 1999), and we argue that impulsive
aggression could act as a target in suicide intervention, further work is required to
delineate the structure and function of an impulsive aggressive phenotype. In relation
to assessment of suicide risk, it is important to flag here the very small effect sizes for

impulsivity and aggression when predicting whether participants with a history of
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suicidal ideation had a history of suicide attempt(s). In our systematic review and meta-
analysis (Moore et al., under review), we found that the measure of suicidality to
correlate most strongly with impulsivity and aggression was clinician-rated risk of
suicide. We argued that, since most such measures included items which assessed
impulsivity and aggression, suicide risk and impulsivity and aggression may be arbitrarily
conflated in institutional and professional cultures. This is important as, in light of our
failure to accurately assess suicide risk in individuals, clinicians cannot afford to make
assessments based on variables which are not clinically relevant. Our results suggest
impulsivity and aggression alone should not be treated as clinically meaningful
predictors of suicide risk, and that impulsive aggression requires further exploration in

order to delineate its parameters and relation to suicidality.

While we were able to recruit a large sample of participants, the population was limited
to those with access to the internet, and the interest required to complete a survey. It
is possible, then, that our self-selected sample was biased towards those with an
interest in understanding suicide, perhaps due to lived experience. Further research is

required to determine whether our results replicate in other populations.

In conclusion, we have reported roles of impulsivity, aggression, and impulsive
aggression, as traits which increase suicidality and the likelihood of moving from suicidal
ideation to action. Impulsivity and aggression are promising psychological targets for
suicide prevention, but future research should seek to improve the clarity with which
we understand the ways in which these multidimensional constructs relate to one

another over time in individuals and so contribute to suicidality.
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to improve your submission and navigate the publication process with ease.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to comrect scientific English may wish to use the English
Language Editing service available from Elsevier's Author Services.

Submission

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your artide files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your artide for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

PREPARATION

Peer review

This journal operates a single anonymized review process. All contributions will be initially assessed by
the editor for suitability for the journal. Papers deemed suitable are then typically sent to a minimum of
two independent expert reviewers to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. Editors
are not involved in decisions about papers which they have written themselves or have been written
by family members or colleagues or which relate to products or services in which the editor has an
interest. Any such submission is subject to all of the joumnal's usual procedures, with peer review
handled independently of the relevant editor and their research groups. More information on types

of peer review.

Use of word processing software
It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However; do use bold face, italics, subscripts,
ipts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts (see
also the Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork.
To avoid unnecessary emors you are strongly advised to use the "spell-check' and 'grammar-check’
functions of your word processor.

Article structure

Manuscripts should be prepared according to the guidelines set forth in the Publication Manual of
the American Psychological Association (6th ed., 2003). Of note, section headings should not be
numbered.

Manuscripts should ordinarily not exceed 50 pages, including references and tabular material.
Exceptions may be made with prior approval of the Editor in Chief. Manuscript length can often be
managed through the judicious use of appendices. In general the References section should be limited
to citations actually discussed in the text. References to artidles solely induded in meta-analyses
should be induded in an appendix, which will appear in the on line version of the paper but not in the
print copy. Similarly, extensive Tables describing study characteristics, containing material published
elsewhere, or presenting formulas and other technical material should also be included in an appendix.
Authors can direct readers to the appendices in appropriate places in the text.
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It is authors' responsibility to ensure their reviews are comprehensive and as up to date as possible
(at least to 3 months within date of submission) so the data are still current at the time of publication.
Authors are referred to the PRISMA Guidelines (http://www.prisma-statement.org/) for guidance in
conducting reviews and preparing manuscripts. Adherence to the Guidelines is not required, but is
recommended to enhance quality of submissions and impact of published papers on the field.
Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

ssential title page information

Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible. Note: The title page should be the first page of the
manuscript document indicating the author’s names and affiliations and the corresponding
author's complete contact information.

Author names and affiliations. Where the family name may be ambiguous (e.g., a double name),
please indicate this dearly. Present the authors' affiliation addresses (where the actual work was
done) below the names. Indicate all affiliations with a lower-case superscript letter immediately after
the author's name and in front of the appropriate address. Provide the full postal address of each
affiliation, incduding the country name, and, if available, the e-mail address of each author within
the cover letter.

Corresponding author. Clearly indicate who is willing to handle correspondence at all stages of
refereeing and publication, also post-publication. E e that teleph and fax numbers (with
country and area code) are provided in addition to the e-mail address and the complete
postal address.

Present/permanent address. If an author has moved since the work described in the artide was
done, or was visiting at the time, a "Present address™ (or "Permanent address™) may be indicated
as a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Highlights

Highlights are mandatory for this journal as they help increase the discoverability of your artide via
search engines. They consist of a short collection of bullet points that capture the novel results of
your research as well as new methods that were used during the study (if any). Please have a look
at the examples here: example Highlights.

Highlights should be submitted in a separate editable file in the online submission system. Please
use 'Highlights' in the file name and include 3 to 5 bullet points (maximum 85 characters, including
spaces, per bullet point).

Abstract

A concise and factual abstract is required (not exceeding 200 words). This should be typed on a
separate page following the title page. The abstract should state briefly the purpose of the research,
the principal results and major conclusions. An abstract is often presented separate from the artide,
so it must be able to stand alone. References should therefore be avoided, but if essential, they must
be cited in full, without reference to the reference list.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 x 1328 pixels (h x w) or proportionally more. The image should be readable at a size of 5 x
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. You can view Example Graphical Abstracts on our information site.
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Authors can make use of Elsevier's Illustration Services to ensure the best presentation of theirimages
and in accordance with all technical requirements.

Keywords

Immediately after the abstract, provide a maximum of 6 keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, 'and’, 'of’). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes.

Abbreviations

Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the artide.

Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).

Formatting of funding sources

List funding sources in this standard way to fadilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyyl;
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors can build footnotes into the text, and this feature may be used. Otherwise, please indicate
the position of footnotes in the text and list the footnotes themselves separately at the end of the
article. Do not include footnotes in the Reference list.

Electronic artwork

General points

* Make sure you use uniform lettering and sizing of your original artwork.

* Embed the used fonts if the application provides that option.

* Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use fonts that look similar.

* Number the illustrations according to their sequence in the text.

* Use a logical naming convention for your artwork files.

* Provide captions to illustrations separately.

« Size the illustrations dose to the desired dimensions of the published version.

* Submit each illustration as a separate file.

* Ensure that color images are accessible to all, including those with impaired color vision.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply "as is' in the native document format

Regardless of the application used other than Mlcmso& Office, when your electronic artwork is
finalized, please "Save as’ or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):
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EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
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500 dpi.

Please do not:

* Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a
low number of pixels and limited set of colors;

* Supply files that are too low in resolution;

* Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the comrect resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. Further information on the preparation of
electronic artwork.

Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.

Tables

Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

References

Citations in the text should follow the referencing style used by the American Psychological
Association. You are referred to the most recent publication manual of the American Psychological
Association. Information can be found at https://apastyle.apa.org/

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are induded in the reference list they should follow the standard reference style of the
journal and should indude a substitution of the publication date with either '‘Unpublished results' or
"Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Web references

As a minimum, the full URL should be given and the date when the reference was last accessed. Any
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Appendix 2: Sample characteristics and direction of results for all studies included in analyses
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Degrees of freedom used to calculate individual effect sizes may differ from that of the total sample; For abbreviations, please see Appendices

3-5.

136



References

Abdeen, M. S., Shaker, N. M., Elrassas, H. H., Hashim, M. A., & Abo Zeid, M. Y. (2019).
Characteristics of the schizophrenia suicide attempts in comparison with the
suicide attempts with other diagnosed psychiatric disorders: An Egyptian

study. International Journal of Social Psychiatry, 65(5), 368-377.

Ammerman, B. A,, Kleiman, E. M., Uyeji, L. L., Knorr, A. C., & McCloskey, M. S. (2015).
Suicidal and violent behavior: The role of anger, emotion dysregulation, and

impulsivity. Personality and Individual Differences, 79, 57-62.

Alter, S., Wilson, C., Sun, S., Harris, R. E., Wang, Z., Vitale, A., Hazlett, E. A., Goodman,
M., Ge, Y., Yehuda, R., Galfalvy, H., & Haghighi, F. (2021). The association of
childhood trauma with sleep disturbances and risk of suicide in US
veterans. Journal of Psychiatric Research, 136, 54-62.

doi:10.1016/j.jpsychires.2021.01.030

Apter, A., Van Praag, H. M., Plutchik, R., Sevy, S., Korn, M., & Brown, S. L. (1990).
Interrelationships among anxiety, aggression, impulsivity, and mood: a

serotonergically linked cluster?. Psychiatry Research, 32(2), 191-199.

Apter, A., Kotler, M., Sevy, S., Plutchik, R., Brown, S. L., Foster, H., & Van Praag, H. M.

(1991). Correlates of risk of suicide in violent and nonviolent psychiatric
patients. The American Journal of Psychiatry, 148(7):883-887.

Baca-Garcia, E., Vaquero, C., Diaz-Sastre, C., Garcia-Resa, E., Saiz-Ruiz, J., Fernandez-
Piqueras, J., & De Leon, J. (2004). Lack of association between the serotonin
transporter promoter gene polymorphism and impulsivity or aggressive
behavior among suicide attempters and healthy volunteers. Psychiatry

Research, 126(2), 99-106.

Bae, S.-M,, Lee, Y. J,, Cho, I. H., Kim, S.J., Im, J. S., & Cho, S.-J. (2013). Risk factors for
suicidal ideation of the general population. Journal Of Korean Medical Science,

28(4), 602-607.



Bartoli, F., Crocamo, C., Bava, M., Castagna, G., Di Brita, C., Riboldi, I., Carra, G. (2018).
Testing the association of serum uric acid levels with behavioral and clinical
characteristics in subjects with major affective disorders: A cross-sectional

study. Psychiatry Research, 269, 118-123.

Barton, J. J. (2014). Characteristics of inmates with a history of suicide attempts and/or
deliberate self harm.

https://researchdirect.westernsydney.edu.au/islandora/object/uws%3A32629

Brenner, L. A., Bahraini, N., Homaifar, B. Y., Monteith, L. L., Nagamoto, H., Dorsey-
Holliman, B., & Forster, J. E. (2015). Executive functioning and suicidal behavior
among veterans with and without a history of traumatic brain injury. Archives of

Physical Medicine and Rehabilitation, 96(8), 1411-1418.

Brent, D. A., Melhem, N. M., Oquendo, M., Burke, A., Birmaher, B., Stanley, B., & Mann,
J. J. (2015). Familial pathways to early-onset suicide attempt: a 5.6-year
prospective study. JAMA Psychiatry, 72(2), 160-168.

Brodsky, B. S., Oquendo, M., Ellis, S. P., Haas, G. L., Malone, K. M., & Mann, J. J. (2001).
The relationship of childhood abuse to impulsivity and suicidal behavior in
adults with major depression. American Journal of Psychiatry, 158(11), 1871-
1877.

Cameron, S., Brown, V. J., Dritschel, B., Power, K., & Cook, M. (2017). Understanding
the relationship between suicidality, current depressed mood, personality, and

cognitive factors. Psychology And Psychotherapy, 90(4), 530-549.

Chachamovich, E., Kirmayer, L. J., Haggarty, J. M., Cargo, M., McCormick, R., & Turecki,
G. (2015). Suicide Among Inuit: Results From a Large, Epidemiologically
Representative Follow-Back Study in Nunavut. Canadian Journal of Psychiatry,

60(6), 268-275.

Chang, H. B., Munroe, S., Gray, K., Porta, G., Douaihy, A., Marsland, A., Melhem, N. M.
(2019). The role of substance use, smoking, and inflammation in risk for suicidal

behavior. Journal of Affective Disorders, 243, 33-41.

138



Chesin, M. S, Jeglic, E. L., & Stanley, B. (2010). Pathways to high-lethality suicide

attempts in individuals with borderline personality disorder. Archives of Suicide

Research, 14(4), 342-362.

Conner, K. R., Swogger, M. T., & Houston, R. J. (2009). A Test of the Reactive
Aggression-Suicidal. Behavior Hypothesis: Is There a Case for Proactive

Aggression? Journal of Abnormal Psychology, 118(1), 235-240.

Coryell, W., Wilcox, H., Evans, S. J., Pandey, G. N., Jones-Brando, L., Dickerson, F., &
Yolken, R. (2018). Aggression, impulsivity and inflammatory markers as risk

factors for suicidal behavior. Journal of Psychiatry Research, 106, 38-42.

Daigle, M. S., & Cote, G. (2006). Nonfatal suicide-related behavior among inmates:
Testing for gender and type differences. Suicide and Life-Threatening Behavior,

36(6), 670-681.

Dervic, K., Grunebaum, M. F., Burke, A. K., Mann, J. J., & Oquendo, M. A. (2006).
Protective factors against suicidal behavior in depressed adults reporting

childhood abuse. The Journal of Nervous and Mental Disease, 194(12), 971-974.

Ernst, C., Lalovic, A., Lesage, A., Seguin, M., Tousignant, M., & Turecki, G. (2004).
Suicide and no axis | pathology. Revista de Psiquiatria do Rio Grande do

Sul, 26(3), 268-273.

Ferraz, L., Portella, M. J., Vallez, M., Gutiérrez, F., Martin-Blanco, A., Martin-Santos, R.,
& Subira, S. (2013). Hostility and childhood sexual abuse as predictors of suicidal
behavior in Borderline Personality Disorder. Psychiatry Research, 210(3), 980-
985.

Gilbert, A. M., Garno, J. L., Braga, R. J., Shaya, Y., Goldberg, T. E., Malhotra, A. K., &
Burdick, K. E. (2011). Clinical and cognitive correlates of suicide attempts in
bipolar disorder: is suicide predictable? The Journal Of Clinical Psychiatry, 72(8),
1027-1033.

139



Gvion, Y. (2018). Aggression, impulsivity, and their predictive value on medical lethality
of suicide attempts: A follow-up study on hospitalized patients. Journal of

Affective Disorders, 227, 840-846.

Harford, T. C., Chen, C. M., Kerridge, B. T., & Grant, B. F. (2019). Borderline Personality
Disorder and Violence Toward Self and Others: A National Study. Journal of

Personality Disorders, 33(5), 653-670.

Homaifar, B. Y., Brenner, L. A,, Forster, J. E., & Nagamoto, H. (2012). Traumatic brain
injury, executive functioning, and suicidal behavior: a brief

report. Rehabilitation Psychology, 57(4), 337-341.

Horesh, N., Rolnick, T., lancu, I., Dannon, P., Lepkifker, E., Apter, A., & Kotler, M. (1997).
Anger, impulsivity and suicide risk. Psychotherapy and Psychosomatics, 66(2),
92-96.

Huang, Y., Kuang, L., Wang, W., Cao, J., & Xu, L. (2019). Association between
personality traits and risk of suicidal ideation in Chinese university students:
Analysis of the correlation among five personalities. Psychiatry Research, 272,

93-99.

Jiang, C., Li, X., Phillips, M. R., & Xu, Y. (2013). Matched case-control study of medically
serious attempted suicides in rural China. Shanghai Archives Of Psychiatry,

25(1), 22-31.

Johnson, S. L., Carver, C. S., & Joormann, J. (2013). Impulsive responses to emotion as a
transdiagnostic vulnerability to internalizing and externalizing

symptoms. Journal of Affective Disorders, 150(3), 872-878.

Keilp, J. G., Gorlyn, M., Oquendo, M. A,, Brodsky, B., Ellis, S. P., Stanley, B., & Mann, J. J.
(2006). Aggressiveness, not impulsiveness or hostility, distinguishes suicide

attempters with major depression. Psychological Medicine, 36(12), 1779.

Koenigsberg, H. W., Harvey, P. D., Mitropoulou, V., New, A. S., Goodman, M.,
Silverman, J., et al.? & Siever, L. J. (2001). Are the interpersonal and identity

disturbances in the borderline personality disorder criteria linked to the traits of

140



affective instability and impulsivity?. Journal of Personality Disorders, 15(4),

358-370.

Kotler, M., Finkelstein, G., Molcho, A., Botsis, A. J., Plutchik, R., Brown, S. L., & van
Praag, H. M. (1993). Correlates of suicide and violence risk in an inpatient
population: coping styles and social support. Psychiatry Research, 47(3), 281-
290.

Kotler, M., lancu, I., Efroni, R., & Amir, M. (2001). Anger, impulsivity, social support, and
suicide risk in patients with posttraumatic stress disorder. The Journal of

Nervous and Mental Disease, 189(3), 162-167.

Lijffijt, M., Rourke, E. D., Swann, A. C., Zunta-Soares, G. B., & Soares, J. C. (2014). lliness-
course modulates suicidality-related prefrontal gray matter reduction in women

with bipolar disorder. Acta Psychiatrica Scandinavica, 130(5), 374-387.

Lopez de Lara, C. L., Brezo, J., Rouleau, G., Lesage, A., Dumont, M., Alda, M., & Turecki,
G. (2007). Effect of tryptophan hydroxylase-2 gene variants on suicide risk in

major depression. Biological Psychiatry, 62(1), 72-80.

Lopez-Castroman, J., Jaussent, |., Beziat, S., Guillaume, S., Baca-Garcia, E., Genty, C,,
Courtet, P. (2014). Increased severity of suicidal behavior in impulsive
aggressive patients exposed to familial adversities. Psychological Medicine,

44(14), 3059-3068.

Martin, R. L., Bauer, B. W., Smith, N. S., Daruwala, S. E., Green, B. A., Anestis, M. D., &
Capron, D. W. (2020). Internal Battles: Examining How Anger/Hostility
Moderate the Association Between Negative Urgency and Suicidal Desire
Variables in Military and Civilian Samples. Suicide and Life-Threatening

Behavior, 50(4), 805-822. d0i:10.1111/sltb.12616

McGirr, A., Paris, J., Lesage, A., Renaud, J., & Turecki, G. (2007). Risk factors for suicide
completion in borderline personality disorder: a case-control study of cluster B
comorbidity and impulsive aggression. The Journal of Clinical Psychiatry,

68(5):721-729

141



McGirr, A., Tousignant, M., Routhier, D., Pouliot, L., Chawky, N., Margolese, H. C., &
Turecki, G. (2006). Risk factors for completed suicide in schizophrenia and other
chronic psychotic disorders: A case—control study. Schizophrenia

Research, 84(1), 132-143.

Michaelis, B. H., Goldberg, J. F., Davis, G. P., Singer, T. M., Garno, J. L., & Wenze, S. J.
(2004). Dimensions of impulsivity and aggression associated with suicide
attempts among bipolar patients: a preliminary study. Suicide and Life

Threatening Behavior, 34(2), 172-176.

Nagy, N. E., El-serafi, D. M., Elrassas, H. H., Abdeen, M. S., & Mohamed, D. A. (2020).
Impulsivity, hostility and suicidality in patients diagnosed with obsessive

compulsive disorder. International Journal of Psychiatry in Clinical Practice,

24(3), 284-292.

Oquendo, M. A., Bongiovi-Garcia, M. E., Galfalvy, H., Goldberg, P. H., Grunebaum, M. F,,
Burke, A. K., & Mann, J. J. (2007). Sex differences in clinical predictors of suicidal
acts after major depression: a prospective study. American Journal of

Psychiatry, 164(1), 134-141.

Oquendo, M. A., Waternaux, C., Brodsky, B., Parsons, B., Haas, G. L., Malone, K. M., &
Mann, J. J. (2000). Suicidal behavior in bipolar mood disorder: clinical
characteristics of attempters and nonattempters. Journal of Affective

Disorders, 59(2), 107-117.

Pendse, B., Westrin, A., & Engstrom, G. (1999). Temperament traits in seasonal
affective disorder, suicide attempters with non-seasonal major depression and

healthy controls. Journal of Affective Disorders, 54(1-2), 55-65.

Popovic, D., Vieta, E., Azorin, J.-M., Angst, J., Bowden, C. L., Mosolov, S., & Perugi, G.
(2015). Suicide attempts in major depressive episode: evidence from the

BRIDGE-II-Mix study. Bipolar Disorders, 17(7), 795-803.

Reich, R., Gilbert, A., Clari, R., Burdick, K. E., & Szeszko, P. R. (2019). A preliminary

investigation of impulsivity, aggression and white matter in patients with

142



bipolar disorder and a suicide attempt history. Journal of Affective Disorders,

247, 88-96.

Rice, S. M., QOliffe, J. L., Kealy, D., & Ogrodniczuk, J. S. (2018). Male Depression Subtypes
and Suicidality: Latent Profile Analysis of Internalizing and Externalizing
Symptoms in a Representative Canadian Sample. The Journal Of Nervous And

Mental Disease, 206(3), 169-172.

Rice, S. M., Kealy, D., Oliffe, J. L., & Ogrodniczuk, J. S. (2019). Externalizing depression
symptoms among Canadian males with recent suicidal ideation: A focus on

young men. Early Intervention in Psychiatry, 13(2), 308-313.

Rivlin, A., Hawton, K., Marzano, L., & Fazel, S. (2013). Psychosocial characteristics and
social networks of suicidal prisoners: towards a model of suicidal behavior in

detention. PLoS One, 8(7), e68944. doi:10.1371/journal.pone.0068944

Rizk, M. M., Galfalvy, H., Miller, J. M., Milak, M., Parsey, R., Grunebaum, M., Burke, A.,
Sublette, M. E., Oquendo, M. A., Stanley, B., & Mann, J. J. (2021). Characteristics
of depressed suicide attempters with remitted substance use disorders. Journal

of Psychiatric Research, 137, 572-578.

Rogers, M. L., & Joiner, T. E., Jr. (2016). Borderline Personality Disorder Diagnostic
Criteria as Risk Factors for Suicidal Behavior Through the Lens of the

Interpersonal Theory of Suicide. Archives of Suicide Research, 20(4), 591-604.

Ross, V., Kolves, K., & De Leo, D. (2017). Beyond psychopathology: A case-control
psychological autopsy study of young adult males. International Journal of

Social Psychiatry, 63(2), 151-160.

Roy, A. (2002). Characteristics of opiate dependent patients who attempt suicide. The
Journal of Clinical Psychiatry, 63(5), 403-407.

Roy, A., Carli, V., Sarchiapone, M., & Branchey, M. (2014). Comparisons of prisoners
who make or do not make suicide attempts and further who make one or

multiple attempts. Archives of Suicide Research, 18(1), 28-38.

143



Sher, L., Fisher, A. M., Kelliher, C. H., Penner, J. D., Goodman, M., Koenigsberg, H. W., &
Hazlett, E. A. (2016). Clinical features and psychiatric comorbidities of
borderline personality disorder patients with versus without a history of suicide

attempt. Psychiatry Research, 246, 261-266.

Sher, L., Grunebaum, M. F., Burke, A. K., Chaudhury, S., Mann, J. J., & Oquendo, M. A.
(2017). Depressed Multiple-Suicide-Attempters - A High-Risk Phenotype. Crisis,
38(6), 367-375.

Singh, P. K., & Rao, V. R. (2018). Explaining suicide attempt with personality traits of
aggression and impulsivity in a high risk tribal population of India. PLoS One,

13(2), e0192969. doi:10.1371/journal.pone.

Soloff, P. H., Lis, J. A, Kelly, T., Cornelius, J. R., & Ulrich, R. (1994). Risk factors for
suicidal behavior in borderline personality disorder. The American Journal of

Psychiatry, 51(9):1316-23.

Soloff, P. H., Fabio, A., Kelly, T. M., Malone, K. M., & Mann, J. J. (2005). High-lethality
status in patients with borderline personality disorder. Journal of Personality

Disorders, 19(4), 386-399.

Soloff, P. H., & Chiappetta, L. (2017). Suicidal Behavior and Psychosocial Outcome in
Borderline Personality Disorder at 8-Year Follow-Up Journal of Personality

Disorders, 31(6), 774-789.

Stanley, B., Michel, C. A., Galfalvy, H. C., Keilp, J. G., Rizk, M. M., Richardson-Vejlgaard,
R., & Mann, J. J. (2019). Suicidal subtypes, stress responsivity and impulsive

aggression. Psychiatry Research, 280, 112486.

Swogger, M. T., Walsh, Z., Maisto, S. A., & Conner, K. R. (2014). Reactive and proactive
aggression and suicide attempts among criminal offenders. Criminal Justice and

Behavior, 41(3), 337-344.

Tsujii, N., Mikawa, W., Tsujimoto, E., Adachi, T., Niwa, A., Ono, H., & Shirakawa, O.
(2017). Reduced left precentral regional responses in patients with major

depressive disorder and history of suicide attempts. PLoS One, 12(4), e0175249.

144



Umamaheswari, V., Avasthi, A., & Grover, S. (2014). Risk factors for suicidal ideations in

patients with bipolar disorder. Bipolar Disorders, 16(6), 642-651.

Vanyukov, P. M., Szanto, K., Hallquist, M., Moitra, M., & Dombrovski, A. Y. (2017).
Perceived burdensomeness is associated with low-lethality suicide attempts,
dysfunctional interpersonal style, and younger rather than older

age. International Journal of Geriatric Psychiatry, 32(7), 788-797.

Wang, L., He, C. Z., Yu, Y. M., Qiu, X. H,, Yang, X. X,, Qiao, Z. X., & Yang, Y. J. (2014).
Associations between impulsivity, aggression, and suicide in Chinese college

students. BMC Public Health, 14, 551.

Westheide, J., Quednow, B. B., Kuhn, K. U., Hoppe, C., Cooper-Mahkorn, D., Hawellek,
B., Eichler, P., Maier, W., & Wagner, M. (2008). Executive performance of
depressed suicide attempters: the role of suicidal ideation. European Archives of

Psychiatry and Clinical Neuroscience, 258(7), 414-421.

Windle, M. (1994). Characteristics of alcoholics who attempted suicide: co-occurring
disorders and personality differences with a sample of male Vietnam era

veterans. Journal of Studies on Alcohol, 55(5), 571-577.

Whnuk, S., McMain, S., Links, P. S., Habinski, L., Murray, J., & Guimond, T. (2013). Factors
related to dropout from treatment in two outpatient treatments for borderline

personality disorder. Journal Of Personality Disorders, 27(6), 716-726.

Yeh, A. W.-C., Hung, C.-F,, Lee, Y., Lin, P.-Y., Chiu, N.-M., Huang, T.-Y., & Chong, M.-Y.
(2012). Development and validation of the Assessment for Repeated

Suicide. Asia-Pacific Psychiatry, 4(1), 20-29.

145



Appendix 3: Suicide outcome measures and grouping by categories included in analyses

Suicide outcome measure

Measures

N

History of suicide attempt

Hospital admission records, local file review, or self-

report
Assessment for Repeated Suicide (Yeh et al., 2011)
Columbia History of Suicide Form (Mann et al., 1992)

Columbia Suicide Severity Rating Scale (Posner et al.,

2011)

Lethality of Suicide Attempt Rating Scale (Smith et
al., 1984)

Lifetime Suicide Attempt Self-Injury Interview

(Linehan et al., 2006)

The National Comorbidity Survey (Kessler et al.,

1999)
Paykel Suicide Items (Paykel et al., 1974)

Schedule for Affective Disorders (Endicott and

Spitzer, 1978)

41

Suicidal ideation

Beck Depression Inventory (Beck et al., 1996)
Beck Suicide Intent Scale (Beck et al., 1974)

Columbia Suicide Severity Rating Scale (Posner et al.,

2011)

The Eysenck Personality Questionnaire (Eysenck and

Eysenck, 1984)
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The Hamilton Depression Rating Scale (Hamilton,

1967)

The National Comorbidity Survey (Kessler et al.,

1999)

Local risk assessment, file review, or self-report

Patient Health Questionnaire-9 (Kroenke and Spitzer,

2002)

Scale of Suicidal Ideation (Gosling et al., 2011)

Number of suicide

attempts

Beck Suicide Intent Scale (Beck et al. 1974)

Columbia History of Suicide Form (Mann et al., 1992)

Lifetime Suicide Attempt Self-Injury Interview

(Linehan et al., 2006)

Local risk assessment, file review, or self-report

Paykel Suicide Items (Paykel et al., 1974)

Suicide Behavior Questionnaire-Revised (Osman et

al., 2001)

Cause of death

Cause of death (suicide compared to living controls
or sudden deaths by other cause) from Coroner’s

reports

N

Lethality of suicide attempt

Columbia History of Suicide Form (Mann et al., 1992)

The Lethality Scale (Beck et al., 1975)

Lethality of Suicide Attempt Rating Scale (Smith et
al., 1984)

[o¢)
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Local risk assessment, file review, or (clinical)

interview/questionnaire

Suicidal intent Beck Suicide Intent Scale (Beck et al., 1974) 1

Age at first suicide attempt |[Columbia History of Suicide Form (Mann et al., 1992) 3
Local risk assessment, file review, or self-report

Suicide risk Suicide Probability Scale (Cull and Gill, 1982) 6

Suicide Risk Scale (Plutchik et al., 1989)
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Appendix 4: Measures of impulsivity reported across articles, number of articles

employing each measure, and grouping used in analyses

Measure Description State orCognitive, behavioralor |N
trait  |poth
The Barratt BIS 11: Assessment of [Trait [Total 49
Impulsivenessitrait impulsivity with 3 score/sensory/interpersong
Scale 11 (BIS -|subscales: I: both
11; Patton et
. Attentional (BIS- Attentional/cognitive
al., 1995)
11)/cognitive (BIS- subscales: cognitive
The Barratt  |7B,10) impulsivity (lack )
Motor subscale: behavioral
Impulsivenessjof focus on a task)
Scale 7B (BIS- Nonplanning subscale:
° Motor o
7B; Barratt, cognitive
impulsivity (acting
1993) . .
without thinking) Risk taking subscale:
The Barratt behavioral
° Nonplanning
Impulsiveness
impulsivity (orientation
Scale 10 (BIS-
to present rather than
10; Barratt,
future)
1965)
In addition, 7B assesses
sensory stimulation,
interpersonal
impulsivity, and risk
taking
The DSM-V  [Impulsivity must be Trait [Both 1
diagnostic reported in at least two
criteria for  jareas from spending,
Borderline  [sex, substance abuse,
Personality |reckless driving, binge
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Disorder

(APA, 2013)

eating (not including sel

harm)

Go/No Go Participants are State |Behavioral
task (Dondersjrequired to respond to
1969) some stimuli not others
Number of commission
errors (making a
response on trials that
do not require a
response), is treated as
a proxy of prepotent
response inhibition
The Impulse |Measures engagement [Trait [Behavioral
Control Scale fin behaviors which
(Plutchik and |indicate a loss of contro
Van Praag,
1986, 1989)
The lowa A task in which State |Cognitive

Gambling Task
(Bechara et

al., 1994)

participants are asked
to pick a series of 100

cards from 4 decks

Participants start with a
nominal ‘loan’ of $2000
with each card either
adding or subtracting

from the loan

Decks A and B are
disadvantageous

(provide small
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immediate rewards, but
larger losses over time)
in comparison to decks
C and D which produce
smaller immediate
gains, and smaller losses
and, ultimately, greater

profit over time

Total net S at the end of]
the task provides a
measure of planning,
with lower amounts
corresponding to riskier

decision making

The
immediate
and delayed
memory test
(Dougherty,
Marsh, and
Mathias,
2002)

Performance based
assessment of impulsive
behavior in which
participants are
presented with a
sequence of numbers
and asked to respond
when the current
number matches the
immediately preceding
number (IMT) or with
matching numbers
separated by a filler

sequence (DMT)

Included in both are

‘catch sequences’ which

State

Behavioral
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are nearly identical to

the target sequence

Non-target responding
to catch sequences, or
‘commission errors’, is
interpreted as evidence

of more impulsive

responses

Impulsivity |Evaluates day today |State [Both

Rating Scale |impulsivity, based on

(Lecrubier et the behavior during the

al., 1995) last week

Male Includes a risk-taking [Trait |Both
subscale

Depression

Risk Scale

(Rice et al.,

2013)

Minnesota |Includes a ‘Behavioral [Trait |Behavioral

Multiphasic |Inhibition’ subscale

Personality

Inventory

(Hathaway

and McKinley,

1951)

Johnston et [Factor analysis of Trait [Both

al., (2013)

various measures of

impulsivity
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Research-
based
diagnostic

criteria for a

mixed state
depression
(Perugi et al.,

2015)

Contains an item

concerning impulsivity

Trait

Both

The Schedule
for
Interviewing

Borderlines

(Baron, 1980)

instrument used to
diagnose schizotypal
and borderline
personality disorders
which contains an

impulsivity subscale

A clinician-administered

Trait

Both

The Impulsive

(Whiteside
and Lynam,

2001)

Assessment of 5

Behavior Scaledimensions of

impulsivity:

° Negative and
positive urgency (the
tendency to act
impulsively when
experiencing intense
negative or positive

emotions)

° Lack of

premeditation (the

Trait

Total score: both

Urgency subscales:

behavioral

Lack of premeditation

subscale: cognitive

Lack of perseverance:

cognitive
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tendency to act without

thinking)

o Lack of
perseverance (the

tendency to lose focus)

° Sensation
seeking (the tendency
to seek out thrilling

experiences)

Sensation seeking:

behavioral

The Zanarini

Rating Scale

Personality
Disorder
(Zanarini,

2003)

for Borderlinejseverity of severity of

A semi-structured

interview to assess

BPD domains based on
DSM-4 diagnostic

criteria

Includes an impulsivity
score comprised of self-
damaging impulsive

behaviors

Behavioral
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Appendix 5: Measures of aggression reported across studies, number of studies

employing each measure, and grouping employed in meta-analyses

Measure Description State Outcome N of
or trait studies
Buss-Durkee Hostility| Assesses hostility and guilt | Trait Hostility 25
Inventory (Buss and
Has been
Durkee, 1957)
treated as a
proxy of
impulsive
aggression
across the
literature
Brown-Goodwin Assessment of aggression | Trait General 4
Aggression Inventory| across the lifetime aggression
(Brown and
Goodwin, 1986)
The Brown-Goodwin | Assesses expression of Trait General 21
Lifetime History of | aggression (verbal and aggression
Aggression (Brown et| physical) across lifetime
al., 1979)
The Buss-Perry Assesses trait aggression, ag Trait Total = general 10
Aggression well sub-scales: aggression
Questionnaire (Buss _
. Physical aggression Physical
and Perry, 1989)
aggression
° Verbal aggression
° Anger
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. Hostility Verbal
aggression
Anger
Hostility
The DSM-V Includes a scale assessing | Trait Anger
diagnostic criteria for| intense anger
Borderline
Personality Disorder
(APA, 2013)
Hostility and Assesses inwardly and Trait Hostility
direction of hostility | outwardly directed hostility
questionnaire (Caine
et al., 1967)
Impulsive aggression | A factor assessing impulsive| Trait Impulsive
(Koenisberg et al., aggression aggression
2001)
Impulsive Assesses impulsive and Trait Impulsive
Premeditated premeditated aggression aggression
Aggression Scale
Premeditated
(Stanford et al., .
aggression
2003)
Karolinska Scales of | Assesses vulnerability to Trait Indirect
Personality (Schalling| different pathologies, with aggression =
et al., 1983) subscales: Indirect other
aggression, verbal
Verbal
aggression, irritability, .
aggression =
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suspiciousness, guilt, and

inhibition of aggression

verbal

aggression

Irritability =

irritability

Suspiciousness

= other
Guilt = other
Inhibition of
aggression =
general
aggression
Multidimensional Assess dimensions of anger| Trait Anger
Anger Inventory
(Siegal, 1986)
The Male Depression| Assessment of broad Trait General
Risk Scale (Rice et al.,| externalizing domains, aggression
2013) including aggression
The Overt Aggression| Monitors frequency and State |Total score =
Scale (OAS; Silver and severity of verbal and general
Yudifsky, 1989) and | physical, autoaggression aggression
the modified version | and aggression against
Verbal

(MOAS; Margari et
al., 2005)

property (designed for use
in inpatient settings over

the last week)

Subscales:

° verbal aggression

aggression sub-
scale = verbal

aggression

Physical and
aggression

against

157



° aggression against

property

° autoaggression

property =
physical

aggression

Autoagression =

° physical aggression
other
Past Feelings and Assesses risk of engaging in| Trait Physical
Acts of Violence violence based on past aggression
(Plutchick and Van | violence
Praag, 1990)
Past Violent Feelings | Includes items to assess Trait Physical
and Behavior Scale | history of violence aggression
(Plutchik and van
Praag, 1986)
Research-based Items about physical and Trait General
diagnostic criteria for| verbal aggression aggression
a mixed state
depression (Perugi et
al., 2015)
Suicide Probability | Screening measure of Trait Hostility
Scale (Cull and Gill, | suicide risk in outpatient
1982). settings; includes items
concerning hostility
State and Trait Anger| Assesses anger with 11 Both Anger

Expression Inventory

(Speilberger, 1988)

subscales:

° State anger

° Trait anger
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anger

of anger

of anger

of anger

anger

anger

index

Experience of anger

Verbal expression of

Physical expression

Angry temperament|

Angry reaction

Outward expression

Inward expression

Control of outward

Control of inward

Anger expression
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Appendix 6: Funnel plots showing precision estimates
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Funnel plot to assess publication bias following a random effects model of overall

effect sizes for relationships between impulsivity, aggression, and suicidality
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Abstract

Background: Despite a large body of research identifying population-level risk factors
for suicide, risk assessment of individuals based on these factors performs poorly. Risk
formulation, which interprets risk factors in the context of the individual, has been
proposed as a more fruitful approach to assessing risk of suicide. Identifying measurable
psychological constructs and the ways they contribute to the development of suicidal
behaviour can add to the knowledge base to inform the development of risk
formulation methodology. Aim: To investigate the nature of association between
impulsivity, aggression, and impulsive aggression and suicidal thinking and behaviour.
Methods: Impulsivity, aggression, ‘impulsive aggression’, and suicidal ideation and
behaviour will be assessed in a minimum of 300 participants via an online survey
advertised on social media. The survey will be open to all, and based on responses
participants will be categorised as those who (1) have no history of suicidal ideation or
behaviour, (2) those with a history of suicidal ideation but not of suicidal behaviour, and
(3) those with a history of suicidal behaviour. Path analysis will be conducted to test
competing predictions of the roles of impulsivity, aggression, and aggressive impulsivity
in suicidal thinking and behaviour. Applications: The results will inform the development
of suicide risk formulation by demonstrating how key psychological constructs

contribute to the development of suicidal behaviour.

Introduction

Suicide represents a major public health concern worldwide, with at least 800, 000
people dying by suicide each year (WHO, 2014). Despite a large body of research
identifying population-level risk factors, risk assessment tools based on counting these
risk factors perform poorly at identifying individuals at risk (Large, 2016; Large et al.,
2016, 2018; Runeson et al.,, 2017; National Confidential Inquiry into Suicide and
Homicide by People with Mental lliness, 2018). Counting risk factors alone performs
worse than chance in predicting suicidal thoughts and behaviour (Franklin et al., 2017),
and actuarial risk assessment tools are wrong 95% of the time with many cases

erroneously categorised as ‘low risk’ (Chan et al., 2016; Carter et al., 2017). While we
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are relatively good at identifying population-level risk factors, then, this does not
translate to accurate assessment of individual risk. Recent research has provided
support for suicide risk formulation as a more effective therapeutic, and more accurate
predictive, approach than risk assessment (e.g. Silverman & Berman, 2014a,b). Here,
longitudinal and recent, and static and dynamic, risk factors are discussed and assessed
in the context of the individual. Identifying measurable factors and their role in
predicting suicidal behaviour, then, can add to the nuance and accuracy of our
formulations. Here, | will focus on the psychological constructs of impulsivity,
aggression, and impulsive aggression as they appear in multiple psychological models
of suicidal behaviour, and a large body of existing literature provides a grounding for
identifying appropriate empirical measurements and potential mechanisms in the
development of suicidal behaviour (e.g. Brent & Mann, 2005, 2006; Gvion & Apter,
2011; Anestis et al. 2014).

Impulsivity is a broad and multi-dimensional construct that is conceptualised, defined,
and measured in diverse ways (e.g. Lynam & Miller, 2004). Definitions range from risk-
taking and sensation-seeking, preference for small immediate rewards over large distal
rewards, deficits in planning, and affective states such as urgency. Despite its
heterogeneity, impulsivity is incorporated as a predictive variable in 3 of the 10 key
psychological models of suicide (Barzilay & Apter, 2014). Baumeister’s (1990) ‘Escape
Theory’ proposes that suicide risk increases when individuals can no longer resist
impulsive urges to remove themselves from aversive self-awareness via increased
behavioural disinhibition. In Beck et al.’s (1990; see also Wenzel & Becks, 2008)
Cognitive Model of Suicidal Behavior, impulsivity is viewed as a dispositional trait which
increases vulnerability to suicidality. Finally, in the Integrated Motivational Volitional
Model (O’Connor, 2011; O’Connor and Kirtley, 2018), impulsivity acts as a volitional

moderator — bridging the gap between suicidal thoughts and actions.

Recent meta-analyses and reviews of associations between impulsivity and suicide,
however, have yielded conflicting conclusions. Anestis et al. (2014) presented results of
a meta-analysis of the association between trait impulsivity and suicidal behaviour and
concluded that any association was weak or non-existent. Conversely, Gvion & Apter

(2011) reported the results of a systematic literature review demonstrating that
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impulsivity is highly correlated with suicide risk across both psychiatric and non-clinical
populations. Vast diversity in the definitions of both suicidal behaviour and impulsivity
are likely to contribute to these discrepancies (e.g. Lockwood et al., 2017; Gvion &
Apter, 2011). Anestis et al. (2014), for example, focussed on trait impulsivity assessed
through self-report or behavioural measures, and included only studies which looked at
the presence or absence, or frequency, of suicidal behaviour. Gvion & Apter (2011), on
the other hand, used broader definitions and — despite their conclusion that the two
are closely linked — argued that the literature is complex and often contradictory due to
the variety of operationalisations. Furthermore, there is evidence that impulsivity may
not act as an independent predictor in its own right but may interact with various
psychological or behavioural variables. Aggression has received the most attention in
this context, and Gvion & Apter’s (2011) review demonstrated that impulsivity and
aggression are related both to each other and to suicide, although the patterns of these

relationships are complex and contradictory.

Aggression is also conceptualised and operationalised in multiple ways. In Psychology,
it is broadly defined as any behaviour intended to harm another person who is
motivated to avoid being harmed although aggression, violence, irritability, and anger
are used interchangeably in the literature (Gvion and Apter, 2011). Brent & Mann (2005,
2006) have argued that impulsivity, hostility, and aggression are all part of an
overarching construct that could be conceptualised as a disinhibitory psychopathology
and operationalised as ‘impulsive aggression’. They defined this as ‘the tendency to

respond to provocation or frustration with hostility or aggression’ (pp. 2720).

Aggression appears in Beck et al.’s (1990) Comprehensive Cognitive Model in the same
role as impulsivity: as a dispositional trait which increases vulnerability to suicidality.
Impulsive aggression plays a role in Brent and Mann’s (2006) Clinical-Biological Model
of Suicidal Behavior and in Plutchik, van Praag, and Conte’s (1989) Two Stage Model of
Outward and Inward Directed Aggression. In Brent and Mann’s (2006) model, ‘impulsive
aggression’ is viewed as a familial trait which is at least partly genetic, and mediates
between psychopathology and suicidal action. In Plutchik, van Praag, and Conte’s (1989)
model, aggressive impulses are triggered by stress, and the likelihood of them being

expressed against the self is increased when coupled with depression and/or recent
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psychiatric symptoms. Interestingly, here trait impulsivity is seen as increasing the

likelihood of aggression directed towards others, rather than towards the self.

To summarise so far, impulsivity, aggression, and ‘impulsive aggression’ appear in
multiple psychological models of suicidal behaviour and are proposed to predict suicidal
behaviour via a number of different pathways. A useful way of structuring these
competing hypotheses is to include them as testable pathways in an overarching
theoretical framework for the development of suicidal behaviour. As impulsivity and
aggression are viewed variously as dispositional traits (Beck et al., 1990; Brent & Mann,
2006), state responses to adversity and stress (Plutchik et al., 1989), or as some
combination of the two (Baumeister, 1990; O’Connor, 2011), a stress-diathesis model is
most appropriate. O’Connor’s (2011) Integrated Motivational Volitional Model of
Suicidal Behaviour incorporates 3 stages, based on the theory of planned behaviour,
which describe the ways in which stress and diathesis can lead to motivation (e.g.
suicidal ideation) and that moderating factors can increase the likelihood of ideation
becoming action (see also O’Connor & Kirtley, 2018). As shown in Figure 1 below, this
model allows testable pathways corresponding to each of the proposed roles of
impulsivity, aggression, and ‘impulsive aggression’ derived from the psychological
literature. Pathway A corresponds to Beck et al.’s (1990) proposal that impulsivity and
aggression, and to Brent and Mann’s (2006) that ‘impulsive aggression’, are
dispositional traits which increase vulnerability to suicidal feelings. Pathway B
corresponds to Plutchik et al.’s (1989) proposal that stress increases aggressive
impulses and, when in combination with depression, these are more likely to be
directed towards the self. Finally, Pathway C corresponds to O’Connor’s (2011) and
O’Connor and Kirtley’s (2018) and Baumeister’s (1990) proposals that impulsivity

moderates between suicidal ideation and behaviour.
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Figure 1 The adapted Integrated Motivational Volitional Model of Suicidal Behaviour
(O’Connor & Kirtley, 2018) with proposed pathways between impulsivity and aggression

and suicidal behaviour added in green.

Aim and research question

The aim of the proposed research is to investigate relationships between impulsivity,
aggression, and ‘impulsive aggression’ and suicidal behaviour. The research question is
‘do impulsivity, aggression, and ‘impulsive aggression’ contribute to suicidal
behaviour?’. This will be achieved by testing pathways A, B, and C. As the pathways are
set in the context of the Integrated Motivational Volitional Model of Suicidal Behaviour
(O’Connor, 2011; O’Connor & Kirtley, 2018), analyses will be conducted in the context
of key pre-motivational (psychiatric diagnoses, socioeconomic status, stress), and
motivational (defeat and entrapment) variables (e.g. Dhingra, Boduszek, & O’Connor,

2016).

Hypotheses
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The pathways are derived from conceptually distinct models of the roles of impulsivity,
aggression, and ‘impulsive aggression’, in suicidal behaviour, and therefore generate
unique and testable predictions. Predictions stemming from Pathway A are that trait
impulsivity and aggression (Beck et al., 1990) and ‘impulsive aggression’ (Brent & Mann,
2006) will be positively related with suicidal ideation and suicidal behaviour. Predictions
stemming from Pathway B are that ‘impulsive aggression’ will mediate the relationship
between stress and suicidal behaviour, in interaction with depression and recent
psychiatric symptoms (Plutchik et al. 1989). Specifically, ‘impulsive aggression” will be
most strongly positively related to suicidal behaviour in those who report depression or
recent psychiatric symptoms. The prediction stemming from Pathway C is that
impulsivity will be higher in those who have exhibited suicidal behaviour than those
who have experienced suicidal ideation but have not exhibited suicidal behaviour
(O’Connor, 2011; O’Connor & Kirtley, 2018). Furthermore, as all pathways will be tested
in the context of key pre-motivational, motivational, and volitional factors shown in
Figure 1, there is an exploratory element to the work in which any mediation or

moderation of pathways A, B, and C by these factors will be identified.

Practical applications of the work are the potential to identify measurable psychological
constructs which are predictive of suicidal behaviour risk, and their mechanisms of

action, in order to inform suicide risk formulation methodology.

Plan of investigation

Participants

Participants will be recruited to an online survey which will be advertised on social
media. The University of Glasgow’s Suicidal Behaviour Research Lab (SBRL) use this
method of recruitment routinely. Inclusion criteria are that the participants must be
aged 16 or above. Advertising for participants from Scotland allows use of a well-
validated measure of socioeconomic deprivation (the Scottish Multiple Deprivation

Index, 2016) and reduces any noise which may be introduced via socioecological and
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cultural variation across nations. Participants are required who have (a) not experienced
suicidal ideation or enacted suicidal behaviour, (b) experienced suicidal ideation but not
enacted suicidal behaviour, and (c) experienced suicidal ideation and enacted suicidal
behaviour. The maximum number of variables that will be included in any single model
will be 4 (i.e. when testing whether the interaction term of ‘impulsive aggression’ with
either depression or recent psychiatric symptoms predicts suicidal behaviour alongside
covariates of socioeconomic deprivation, psychiatric diagnoses, and stress). The
required sample size in order to detect relationships between 4 predictor variables and
1 criterion variable, based on a small effect size (e.g. a beta of 0.02 in multiple logistic
regression was reported for the relationship between impulsivity and suicidal intent
versus action; Wetherall et al., 2018) is 107 (G*Power). In order to allow analyses of
pathways in sub-groups on the basis of demographic variables (e.g. gender), the target
sample size will be a minimum of 300. It is desirable, however, to recruit as many
participants as possible in addition this target sample size as this may enable more fine-
grained analysis of mediating and moderating roles of motivational and volitional
variables. A sample of 300 will also be sufficient to conduct an exploratory factor

analysis (see Analysis section below)

Design

The design will be correlational. It will utilise a convenience sample.

Procedures

Participants will be asked to complete self-report validated scales of all measures
described below, presented in random order via an online survey. It is estimated that it

will take 20-30 minutes to complete the survey.

Measures
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(1) Demographic variables

Participants will be asked to report their age, gender, relationship status (“are you
currently in a committed relationship?” yes or no), sexual orientation (free text

response), and country of residence (free text response).

(2) Pre-motivational stage variables

Participants will be asked to select ‘yes’ or ‘no’ in response to ‘Do you have a diagnosed
mental health condition?’. If they respond ‘yes’, they will be asked to enter their
diagnosis into a free text box. They will then be asked to rate the severity of their
symptoms in the last year and the last month (1 = no symptoms, 7 = extremely severe

symptoms).

Participants will be asked to report the first half of their postcode, from which
socioeconomic deprivation can be assessed using the Scottish Index of Multiple

Deprivation (2016).

Stress will be assessed using Cohen’s (1995) Perceived Stress Scale. This 10-item scale

assesses experience of stress in the last month.
(3) Motivational stage variables

Defeat will be measured using the Griffith, Wood, Maltby, & Taylor’s (2015) ‘Short
Defeat and Entrapment Scale’. This self-report measure assesses perceived failed

struggle and loss of rank in the last 7 days.

Entrapment will be measured using the ‘Short-Form Entrapment Scale’ (de Beurs et al.
2020). This 4-item measure assesses perceived inability to escape from unbearable

situations, thoughts and feelings.
(4) Impulsivity

In order to assess all the various operationalisations of impulsivity, multiple measures

will be taken.
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First, the Barrett Impulsiveness Scale (Patton et al. 1995) is a well-validated and widely
used measure of trait impulsivity. This 30-item scale assesses impulsive behaviours and
preferences that fall under 3 sub-scales (attentional and motor impulsivity and non-

planning).

The UPPS-P-S Impulsive Behavior Scale (Lynam, 2013) is a 20-item scale which assesses
positive and negative urgency, lack of premeditation, lack of perseverance, and

sensation seeking.

Risk-taking will be assessed using the Domain-Specific Risk-Taking Scale (Blais & Weber,
2013). This 30-item scale assesses self-reported level of risk taking and attitudes
towards perceived risk in ethical, financial, health/safety, social, and recreational

domains.
(5) Aggression

Trait aggression will be assessed with the Buss-Perry Aggression Scale (Buss & Perry,
1992). This 29-item scale assesses physical aggression, verbal aggression, anger and

hostility.
(6) Impulsive aggression

Brent & Mann (2005, 2006) describe impulsive aggression as a hybrid of impulsivity,
aggression, and hostility. Plutchik, van Praag, & Conte (1989) describe an ‘aggressive
impulse’ which is conceptually distinct from aggressive behavior and represents an
underlying propensity for impulsive aggression which can be directed towards the self
or others depending upon context. In order to assess impulsive aggression, impulsivity
and aggression measurements will be entered into an exploratory factor analysis to
determine the structure of inter-correlations between the constructs. If a factor
emerges which incorporates dimensions of impulsivity, hostility, and aggression, this
will be used as a measure of impulsive aggression. If no clear factor emerges, a
composite score of impulsive aggression based on scores on impulsivity, hostility, and

aggression will be computed.

(7) Depression
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Depression will be assessed using the PHQ-9 (Spitzer et al.1999 ). This 9-item measure

assesses symptoms of depression in the last 2 weeks.
(8) Outcome measures

Suicidal ideation/intent and enactment of suicidal behaviour will be assessed with the
following items: (1) “Have you ever thought of taking your life, even though you would
not actually do it?” and (2) “Have you ever made an attempt to take your life, by taking
an overdose of tablets or in some other way?” (taken from the Adult Psychiatric
Morbidity Survey (self-completion version), 2014). Response options are “no”, “yes”,
and “would rather not say”. Responses will be used to allocate participants to 3 groups:
(1) no history of suicidal ideation or enactment of suicidal behaviour, (2) experienced

suicidal ideation but has never enacted suicidal behaviour, and (3) has enacted suicidal

behaviour in the past.

In addition, those who have responded ‘yes’ to (2) will be asked the following questions
from the Adult Psychiatric Morbidity Survey (2014): (a) When did you last attempt to
take your own life? (the past week, the past year, longer ago, would rather not say) and

(b) How many times have you made an attempt to take your life (free text response).

Finally, suicidal ideation will be assessed using the 8-item suicidal ideation subscale of

the Suicide Probability Scale (Cull and Gill, 1989).

Analysis

Exploratory factor analysis will be conducted to determine the structure of inter-
correlations between impulsivity and aggression. This will allow the identification of any
naturally occurring impulsive aggression factor which will be used in further analyses. If
a clear factor structure doesn’t emerge, a composite of impulsivity, aggression, and

hostility scores will be computed (e.g. the sum of total items for each relevant scale).

Linear regression analyses will be used to test for relationships between impulsivity,
aggression, and impulsive aggression, and suicidal ideation/intent and suicidal

behaviour (Pathway A). Moderated mediation analysis will be used to determine
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whether impulsive aggression (alone and in interaction with depression or recent
psychiatric symptoms) mediates a relationship between the experience of stressors and
suicidal behaviour (Pathway B). Binary logistic regression will be used to determine
whether impulsivity can predict whether participants have who have enacted suicidal
behaviour or have experienced suicidal ideation but have not enacted suicidal

behaviour (Pathway C).

All analyses described above will also be conducted with the addition of key covariates
identified from the pre-motivational and motivational stages shown in Figure 1. Here,
hierarchical multiple linear regression, binary logistic regression, and mediation and

moderation analyses will be conducted.

Ethical issues

The study will be reviewed by the MVLS University of Glasgow Research Ethics
Committee. The full purpose and indicative content of the survey will be presented in
the study information. Participants will provide informed consent to take part once they
have read this information and agreed that they understand that their data will remain
anonymous (and therefore cannot be removed once they have completed the survey),
that data are confidential and available only to the research team (e.g. stored on
password protected servers and if included in any publications will not be identifiable),
that diagnoses of mental health conditions cannot be made by the research team, that
participation in voluntary, and that they can omit to answer any question or withdraw

from the survey at any time without penalty.

The survey will be open to anyone aged 16 years and over. The nature of the survey
means that it will target participants who may have experienced suicidal ideation and
who may have enacted suicidal behaviour. Participants may also have psychiatric
diagnoses. As the content of some survey items relate to suicidality and mental health,
it is possible that completing the survey may induce distress in some participants. For
this reason, the areas that will be covered in the survey will be made clear in the

introductory invitation and study information, as will the right for participants to omit
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to answer any question without penalty, and to end the survey at any point. The debrief
at the end of the survey will include links to national support organisations (e.g.
Samaritans, NHS-24 Breathing Space). If participants make contact expressing distress
or seeking help, they will be referred to these support organisations. None of the
previous similar studies conducted in the Suicide Behaviour Research Laboratory have

resulted in any distress in any of our participants, to our knowledge.
Timescale

An ethics proposal will be submitted to the MVLS University of Glasgow Research Ethics
Committee in March 2020. Data collection will commence in June 2020 and run until
December 2020. Preliminary data analyses will be conducted during this time. Full
analyses will be conducted in January-February 2021. The project will be written in

March-May 2021.

Financial costs

Two hundred pounds are requested for miscellaneous costs for xocial media advertising
via Facebook Ad Manager tool. The cost includes creation of an advertising post via the
Ad Manager tool (£45), then a weekly budget of £10 per week for circulation to a
specified audience for 5.5 weeks (£100). Participants will also be entered into a prize

draw for gift vouchers (£100).
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Appendix 1: Plain English summary
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Impulsivity and aggression in suicidal behaviour

Background: Despite a large body of research identifying population-level risk factors
for suicide, risk assessment of individuals based on these factors performs poorly. Risk
formulation, which interprets risk factors in the context of the individual, has been
proposed as a more fruitful approach to assessing risk of suicide. Identifying measurable
psychological constructs and the ways in which they contribute to the development of

suicidal behaviour can help to better identify who is at risk of suicide.

Aims & Questions: The aim is to investigate the nature of the association between
impulsivity, aggression, and impulsive aggression and suicidal thinking and behaviour.
Derived from leading psychological models of suicidal behavior, this research will
address three questions: (1) Do impulsivity, aggression, and impulsive aggression
correlate with suicidal ideation and suicidal behaviour; (2) Does impulsive aggression
account for the relationship between the experience of stressors and suicidal ideation
and behaviour?; (3) Is impulsivity higher in those who have engaged in suicidal
behaviour than in those who have experienced suicidal ideation but who have not

attempted suicide?

Methods: Impulsivity, aggression, impulsive aggression, and suicidal ideation and
behaviour will be assessed via an online survey advertised on social media in Scotland
and online. The survey will be open to all, and based on responses participants will be
categorised as those who (1) have no history of suicidal ideation or behaviour, (2) those
with a history of suicidal ideation but not of suicidal behaviour, and (3) those with a
history of suicidal behaviour. Statistical analysis will be conducted to test competing
predictions of the roles of impulsivity, aggression, and aggressive impulsivity in suicidal

behaviour.

Key applications: Informing suicide risk assessment and intervention. Helping mental

health professionals to be better able to identify people at risk and to support them.

Key ethical issues: The aim and indicative content of the survey will be presented in the

study information. Participants will provide informed consent once they have read this
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information and agreed that they understand that their data will remain anonymous
(and therefore cannot be removed once submitted), data are confidential and available
only to the research team (e.g. stored on password protected servers and non-
identifiable), that diagnoses of mental health conditions cannot be made by the
research team, that participation is voluntary, and that they can omit to answer any

guestion or withdraw from the survey at any time without penalty.

The survey will be open to anyone aged 16 years and over. The nature of the survey
means that it will target participants who may have experienced suicidal ideation and
behaviour or have psychiatric diagnoses. As the content of some survey items relate to
suicidality and mental health, it is possible that completing the survey may induce some
distress. Therefore, as noted above, participants will be informed that they do not have
to answer any questions that they do not want to. All participants will be provide a list
of national support organisations (e.g. Samaritans, NHS-24 Breathing Space) they can

contact if they feel distressed.
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Appendix 2: Health and Safety

HEALTH AND SAFETY FOR RESEARCHERS

1. Title of Project Impulsivity and aggression in suicide

2. Trainee Fhionna Moore
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3. University|

Supervisor

Rory O’Connor

4. Other Supervisor(s)

Claire Allott

5. Local Lead Clinician

Claire Allott

6. Participants: (age,
group or sub- group,
pre- or post-

treatment, etc)

Age 16 years and over. No other inclusion/exclusion criteria.

7. Procedures to be
applied (eg,
questionnaire,

interview, etc)

Online questionnaire

8. Setting (where will
procedures be carried
out?)

i) General

Online

ii) Are home visits

involved

8. Potential Risk
Factors ldentified see

chart

None (online)
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Participants: We will be recruiting participants who have
experienced suicidal feelings and behaviour. Participants will be
directed to appropriate support services at appropriate points
of the survey consistent with all other online research
conducted within the SBRL (participant information sheet (PIS),

9 Potential Riskdebrlef sheet). At the end f the survey all participants will be

. iven a list of support services.
Factors Considered & PP

(for Procedures: The procedures in the study are same/similar to

- those used by clinical psychologists with these participants and
researcher+participant y psy g p P

are not normally associated with production of significant
safety):

distress. The questionnaire has the propensity to cause some
1. i) Participants level of frustration and/or distress. For example, the
2. i) Procedures guestionnaire will take 20-30 minutes to complete, so may

cause frustration. Participants will be informed (in the PIS and
2. ) S on each page of the survey) that they may omit to answer any
guestionnaire and withdraw without penalty at any point.
Distress may be induced due to the nature of questions about
mental health, life stressors, and suicidality. Participants will be

provided with contact information for appropriate support

services in the PIS and debrief.

Settings: NA — online.

Appendix 3: Equipment and cost form

APPENDIX 8.6 RESEARCH COSTS & EQUIPMENT

RESEARCH EQUIPMENT, CONSUMABLES AND EXPENSES Trainee Fhionna Moore Year
of Course 2. Intake Year 2018. Please refer to latest stationary costs list (available from

student support team)
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Item Details and Amount|Cost or Specify if to Request to Borrow

Required from Department
Stationary
Subtotal:
Postage
Subtotal:

Photocopying and Laser

Subtotal:
Printing h
Equipment and Software Subtotal:
Measures
Subtotal:
Social media
advertising
Miscellaneous
Subtotal: 200
Prize draw
Total 200

For any request over £200 please provide further justification for all items that
contribute to a high total cost estimate. Please also provide justification if costing for

an honorarium:
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Trainee Signature. ... Date. 30/11/19 Supervisor’s Signature

Appendix 9: Ethical Approval Letter
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University

 of Glasgow
(= I 2

Dear Professor Rory OConnar

MVLS College Ethics Committes
Project Title Impulsivity and aggression in suicide risk
Project No: 200130160

The College Ethics Cammiltes has reviewed your applicaion and has agreed that thers is no
abjection on ethical grounds to the proposed study.

‘We are happy therefors to approve the project, subject to the following conditions.

Project end date as stipulated in original application.

The data should be held sacurely for a pericd of ten years after the completon of the research
project, or for longer if specified by lhe reseach funder or sponsor, in accordance with tha

University's Code of Good Practice in Research:
{hHp -t pla ac i kimediaimadia 237500 an odf)

The research should be carmed oul only on the sites, andior with the groups defined in the
application.

Any proposed charges in the protocol should be submitted for reassessmen!, except whan it is
necessary to change the protocol to eliminate hazard o the subjects or whers the change
involvas anly the adminisirative aspects of the project. The Ethies Committes should be informed
of any such changes.

For projects reguirivg the use of an cnline questionnaire, the University has an Online Surveys
account for research. To request aeccess, see the Universily’s application procedura at

hitps:iwww gla.ac. ukresearchistrategy’ourpolicies! use ofonlinesurvey stoolforre search/.

You should submil a short end of study repot to the Ethics Committes within 3 months of
complation.

Yours sincaeraly

Dr Terry Quinn

Torry Guinn
FESO, MD, FRCP, BSc (hans), MBChE (hons)
Senlor Leclirer / Honorahy Consullant

Colbege of Medicine, Veterinary & Lie Scienceas
Insfiute of Cardiovascular and Medica!l Sciences
Mew Ligler Bulding, Glasgow Royal Infirmary
Glasoos

G} ZER

ferry. uinniFglasgow.gla.acaik
Tal - Midt1 301 A54G9
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Appendix 10: Participant Information and Consent
Forms

B University ‘ College of Medical,
Of Glasgow Vetermary & Life Sciences

1. Study title

Impulsivity and aggression in suicidal risk

2. |Invitation paragraph

You are being invited to take part in a research study. Before you decide, it is
important for you to understand why the research is being conducted and what it
will involve. Please take time to read the following information carefully and
discuss it with others if you wish. Ask us if there is anything that is not clear or if
you would like more information.

3. What is the purpose of the study?

The aim of this study is to test the relationship between impulsivity and aggression
and suicidal feelings and behaviour.

4. Why have | been invited to participate?

You have been invited to take part in this study because you are 16 years or older.
We are looking for men and women of all ages and backgrounds to take part, to
give us as a wide a view as possible. You do not have to have experienced suicidal
feelings or behaviour to take part, but we also welcome those who have.

5. Do | have to take part?

No, it is up to you to decide whether or not to take part. If you decide to take part,
you are still free to withdraw at any time and without giving a reason.
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6. What will happen to me if | take part?

Approximately 300 participants will complete the study.

The study will be carried out online.

It is a questionnaire that will take 20-30 minutes to complete, and you can take
part from anywhere with an internet connection by clicking on the link on the
following page.

We will use participants’ answers to the questionnaire items to look for
relationships between various psychological variables (e.g. mental health,
impulsivity, aggression) and whether or not they have experienced suicidal feelings
and behaviour.

In order to achieve this, the questionnaire contains items designed to measure, for
example, your mental health (e.g. whether or not you have a mental health
diagnosis, your experience of feelings of depression, defeat, and entrapment),
your experience of stress, your levels of impulsivity and aggression, and whether
or not you have ever considered or attempted suicide. You will also be asked some
guestions about your gender and age, and also for the first half of your postcode.
This information cannot be used to identify you, and is only required so that we
can control for where people live in our analyses.

The answers you provide will be stored in a password protected database on a
secure University of Glasgow server. They will only be accessed by the research
team. The data will be stored securely for 10 years and will then be securely
destroyed.

We will not be able to identify you from the answers you provide, as the data will
be anonymous and stored confidentially. You may provide your email address if
you wish to be entered into the prize draw for £100 of gift vouchers (e.g. for
Amazon or a local retailer of your choice). This will be stored separately from the
rest of your data and cannot be linked to your answers.

Please note that, as your answers are stored anonymously, they cannot be
removed from the database.

Please click here to view the Privacy Notice for this study.

7. What are the possible disadvantages and risks of taking part?

It is possible that answering some of these questions may cause you some distress.
For example, they may cause you to think about difficult feelings or experiences
you have had. Should this happen, we have provided contact details for some
support services at the end of this form. You are also not required to answer any
guestion which you would prefer to leave blank, and you can choose to end the
survey at any time without penalty.

Even though you may choose to provide answers about your mental health, the
research team are not able to make a diagnosis based on your responses, or to
provide advice on your mental health. If you have any concerns about your mental
health, please consider contacting your GP and/or one of the following support
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services: Samaritans (116 123), NHS24 (111) or, if you are in Scotland, Breathing
Space (0800 83 85 87).

8. What are the possible benefits of taking part?

You will receive no direct benefit from taking part in this study. The information
that is collected during this study will give us a better understanding of some of
the psychological variables which could be targeted in assessing and intervening in
suicide risk

9. Will my taking part in this study be kept confidential?

All information which is collected about you, or responses that you provide, during
the course of the research will be kept strictly confidential. Your email address will
be stored separately from the rest of your data, so they cannot be linked.

10. What will happen to my data?

Data will be stored on a secure, password protected file on University of Glasgow
servers. You will not be identifiable from the data you provide. Your email address
will be stored separately from the rest of your data and will be used only for the
purpose of entry into the prize draw should you choose to do so.

The data will be stored in archiving facilities in line with the University of Glasgow
retention policy of up to 10 years. After this period, further retention may be
agreed or your data will be securely destroyed in accordance with the relevant
standard procedures.

Your rights to access, change or move the information we store are limited, as the
data are stored anonymously so cannot be linked to you. If you withdraw from the
study, we will keep the information about you that we have already obtained. To
safeguard your rights, we will use the minimum personally-identifiable information
possible. You can find out more about how we use your information from Fhionna
Moore (2428482m@student.gla.ac.uk).

Researchers from the University of Glasgow collect, store and process all personal
information in accordance with the General Data Protection Regulation (2018).
Your data will form part of the study result that will be published in expert
journals, presentations, student dissertations/theses (if applicable) and on the
internet for other researchers to use. Your name will not appear in any
publication.

11. What will happen to the results of the research study?

The results of the study will form the basis of Fhionna Moore’s Doctoral Thesis in
partial fulfilment of a Doctorate in Clinical Psychology. This will be published on
the University of Glasgow’s research repository (Enlighten) in 2021. The results are
also likely to be published in a scientific journal. If you wish to read the thesis or
publication, please contact the lead researcheron .........ccooeccviivviieieeeeee e,
You will not be identifiable from these publications.
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12. Who is organising and funding the research?

The research is organised and funded by the University of Glasgow.

13. Who has reviewed the study?

The project has been reviewed by the College of Medical, Veterinary & Life
Sciences Ethics Committee.

14. Contact for Further Information

If you have any questions or require any further information, please contact Dr
Fhionna Moore on .......cceooviiiiieeiiiiiiieeeesciiieee e,

Thank you for reading the participant information sheet.

Impulsivity and aggression in suicide risk — Consent Form

Name of Dr Fhionna Moore, Professor Rory O’Connor, Dr Claire
Researcher(s): Allott

By clicking on the link below to begin the survey you are agreeing that you:

Have read and understood the Participant Information Sheet

Have had the opportunity to think about the information and ask questions, and
understand the answers | have been given.

Understand that your participation is voluntary and that you are free to withdraw at

any time, without giving any reason, without your legal rights being affected.

Confirm that you have read the associated Privacy Notice for this study and agree:

- to the way your data will be collected and processed

that data will be stored for up to 10 years in University archiving facilities in
accordance with relevant Data Protection policies and regulations;

understand that all data and information you provide will be kept confidential
and will be seen only by study researchers and regulators whose job it is to

check the work of researchers.

agree that the data described in the information sheet will be kept for the
purposes of this research project.
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- understand that if you withdraw from the study, your data collected up to
that point will be retained and used for the remainder of the study.

Agree to take part in the study.
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